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I FUNCTIONAL DESCRIPTION
The 3100B AORET synthesizer is a d ig ita l ly  controlled signal generator which delivers a ll  0.01 Hz 

to 200 kHz frequencies with 0.01 Hz resolution.

The synthesized frequency can be e ith er manually d ia lled  through eight rotary switches on the 

front panel of the instrument (Local mode), or programmed in p ara lle l BCD code through TTL signals sent 
to the programming connector on the rear panel of the instrument (Remote mode).

Two channels A and B simultaneously de liver two output signals in phase quadrature with 5 n or 

50 a impedance and an electromotive force adjustable from 0 to 10 Vpeak. Moreover, the signal delivered  

by channel A can have the following forms : sine wave, positivd square wave, symmetrical square wave, 
negative square wave, TTL level square wave.

According to the user's needs, the 3100B generator synthesizer can be f it te d  with the following  

options :

- Option 311IB : progranmable attenuator

This option allows to attenuate one of the output signals of the generator synthesizer from 0 dB 

to 79.9 dB with 0.1 dB resolution. The attenuation value can be e ith er manually d ialled through three 

rotary switches in Local mode, or programmed in paralle l BCD code through TTL signals in Remote mode.

- Option 3112B : programmable phase-shifter

This option delivers a sinusoidal signal phase-shifted from 0° to 359.9° with regard to the signal 
of channel A of the 3100B generator synthesizer. The phase-shift value can be e ither manually d ia lled  

through four thumbwheel switches in Local mode, or programmed in p ara lle l BCO code through TTL signals in 

Remote mode. The electromotive force of the phase-shifted signal is adjustable from 0 to 10 Vpeak with
5 ft or 50 ft output impedance.

- Option 3114B : Search and Sweep

This option allows progressive frequency variation of the generator synthesizer output signals. 
Four modes of operation are possible depending on the function required :

- Search function

- Free-run Sweep

- Triggered Sweep

- Search or Sweep by external signal

In a ll cases, twenty-one "birdy" or re c tifie d  markers display the frequency variation achieved.
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II SPECIFICATIONS
I I - l  SPECIFICATIONS OF SYNTHESIZER 3100B

FREQUENCY

Range : O.Ol Hz to 199 999.99 Hz

Resolution : 0.01 Hz

Selection : with 8 d ig its

S ta b ility  : ±  2.10~5 from 0°C to + 50°C
+ 5.10- ? per day a fte r 8 hours'operation.

EXTERNAL REFERENCE

Substitution of the b u ilt - in  master o sc illa to r for the external reference.

Frequency : 10 MHz

Level : 50 mVrms to 1 Vrms/50 n.

10 MHz REFERENCE OUTPUT

Level : 100 mVrms/50 fi.

OUTPUT SIGNALS

The synthesized signal is simultaneously available on four d iffe re n t outputs :

Main o u tp u t A : Provides sine wave, positive , negative , symmetrical or 

TTL square wave.

Main o u tp u t B : Sine wave, phase-shifted from + 90° with respect to the outputs A wave. 

A u x i l ia r y  o u tp u t A : sine wave.

A u x i l ia r y  o u tp u t B : sine wave, phase-shifted from + 90° with respect to the outputs A wave. 

MAIN OUTPUT A

Provides sine wave, p o s itive , negative, symmetrical or TTL square wave.

•  Square waves rise and f a l l  time : 100 ns

•  Square waves duty cycle : 50 % + 2 %

Output level :

•  Sine wave :
e .m .f. variable : 0 V to 10 V peak 

e .m .f. calibrated : 7 V peak + 5 %

•  Positive or negative square wave : 
e .m .f. variable : 0 V to 10 Vp-p 
e .m .f. calibrated : 7 Vp-p ±  5 %

II-l



•  Symmetrical square wave :
e .m .f. variable : 0 V to 10 V peak 

e.m .f. calibrated : 7 V peak ±  5 %

•  TTL square waves :
e .m .f. calibrated : 3.8 V p-p ±  5 %

Output level flatness : + 3 % w ithin the en tire  frequency range.

Output impedance : 50 n or 5 n 

Output current : maximum 100 mA peak

Output level attenuation (50 n impedance) :

•  Dynamic range : 70 dB
•  Resolution : 10 dB
•  Accuracy : + 0 .5  dB

MAIN OUTPUT B

Sine wave with 90° phase-shift from main output signal.

Phase-shift accuracy with respect to main output sine wave with calibrated e .m .f. : + 0.5° 

Output level :
•  e .m .f. variable : 0 V to 10 V peak
•  e .m .f. calibrated : 7 V peak + 5 %

Output level flatness : ±  3 % within the entire frequency range.

Output impedance : 50 n or 5 a 

Output current : maximum 100 mA peak

AUXILIARY OUTPUT A

Sine wave in phase with main output A.

Output level : 2 Vpeak e .m .f.

Load impedance : 1 kft minimum

AUXILIARY OUTPUT B

Sine wave with 90° phase-shift from signal of au x ilia ry  output A.

Output level : 2 Vpeak e .m .f.

Load impedance : 1 kft minimum

SPECTRAL PURITY

(measured on main outputs with calibrated e .m .f. and 50 fl impedance)

Sine wave harmonic signals : - 50 dB 

Non-harmonic signals : -  .70 dB

Phase noise in a 1 Hz band :
- 110 dB at 100 Hz from carrie r
- 115 dB at 1 kHz from c a rrie r
- 125 dB at 10 kHz from c a rrie r .
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FREQUENCY PROGRAMMING

Selection of the Local or Remote mode is achieved e ith er through a front-panel switch or through 

a rear-panel programming connector, with p rio rity  for the Remote mode.

•  Current-source positive TTL logic :
"1" level : + 2 V to + 5 V/0.1 mA 

"0" level : 0 V to + 0.4 V /0.2 mA

•  1-2-4-8 p ara lle l BCD code

•  Resolution : 0.01 Hz

•  Settling  times :

D igits  affected by 
frequency switching

S ettling  time at 100 Hz 
from fin a l frequency

S ettling  time at 10 Hz 
from fin a l frequency

105 Hz 

to 103 Hz
0.5 ms 1 ms

Less than 
or equal to

102 Hz

Frequency error less than 1 Hz 
a fte r 1 ms

The above-mentioned settling times depend, only on the weight of the digits 
affected by frequency switching.

POWER REQUIREMENTS

Voltage : 115 V/230 V (+ 10 %)

Frequency : 50 Hz to 400 Hz 

Consumption : 40 VA

MECHANICAL DATA

Adaptable to 19" rack 

Height : 132 mm (3U)

Width : 440 mm 

Overall depth : 452 mm

Weight : 10 kg to 12 kg according to options.

TEMPERATURE RANGE

Operation : 0°C to + 50°C 

Storage : - 20°C to + 70°C

11-3



11-2 S P E C I F I C A T I O N S  OF O P T I O N  3 1 1 1 B

ATTENUATION

Dynamic range : 79.9 dB 

Resolution : 0.1 dB 

Selection : by 3 rotary switches 

Characteristic impedance : 50 n 

Accuracy :
•  0.1 dB steps : + 0.05 dB
•  1 dB steps : + 0.1 dB
•  10 dB steps : + 0.2 dB
•  Maximum error : ±  1 dB

MAXIMUM PHASE-SHIFT

PROGRAMMING

• •  Current-source positive TTL logic : 
"1" level : + 2 V to + 5 V/0.1 mA 

"0" level : 0 V to + 0.4 V/ 0.2 mA

•  1-2-4-8 paralle l BCD code

•  Resolution : 0.1 dB

« Switching time : 3 ms



11-3 S P E C I F I C A T I O N S  OF O P T I O N  3112B

PHASE-SHIFT

Range : 0° to 359.9°

Resolution : 0.1°

Selection : by 4 thumbwheel switches

Phase-shift accuracy : measured with respect to the main output A sine wave, with calibrated e .m .f. 
and 50 fi impedance.

•  L inearity  : + 1°

•  Phase/frequency response : + 1°
•  Phase/temperature response : + 0.025 degree/°C

»

OUTPUT LEVEL

Waveform : sine wave 

Output level :

•  e .m .f. variable : 0 V to 10 Vpeak
•  e .m .f. calibrated : 7 V peak + 5 %

Output level flatness : + 3 % w ithin the en tire  frequency range 

Output impedance : 50 n or 5 n 

Output current : maximum 100 mA peak

SPECTRAL PURITY

(measured with calibrated e .m .f. and 50 n impedance)

Harmonic signals : - 45 dB 

Non-harmonic signals : - 65 dB

Phase-noise in a 1 Hz band :
-  110 dB at 100 Hz from carrie r
- 115 dB at 1 kHz from carrie r

PHASE-SHIFT PROGRAMMING

•  Current-source positive TTL logic :
“1" level : + 2 V to + 5 V/0.1 mA 

"0" level : 0 V to + 0.4 V/ 0.2 mA

•  1-2 -4 -8  p ara lle l BCD code

•  Resolution : 0 .1°

•  Switching time : 20 ms
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11-4 SPECIFICATIONS OF OPTION 3 114 B

O P E R A TIN G  MODES

Manual mode : Continuous adjustment o f the Synthesizer ou tpu t frequency (Search fu n c t io n ) . 

Free-run mode : Sweep by symmetrical tr ia n g u la r  wave.

Triggered mode : Sawtooth sweep.

External mode : Sweep by externa l vo ltage.

MANUAL MODE (S e a rch  f u n c t io n )

Ranges : + 1 Hz, + 10 Hz, + 100 Hz, + 1 kHz, + 10 kHz.

•  Search range d is p la y  by LED ind ica to rs  on the 3100B Mainframe.

•  Continuous adjustment by te n -tu rn  potentiometer o f the Synthesizer output frequency around 

the frequency se t on the switches located on the l e f t  o f Search range in d ica to r.

•  Frequency in te rp o la t io n  d isp lay  on + 1, 0, - 1 graduated sca le .

Resolution : + 2 %

In te rp o la tio n  o s c i l la to r  output :

On rear-panel BNC connector : 5 MHz + 1 MHz fo r  + 100 % o f the Search range.

•  Level : approxim ately 200 mVrms/50 n

•  In te rp o la tio n  o s c i l la to r  centering by fron t-pane l s p l i t - s h a f t  potentiom eter.

•  S ta b i l i t y  : + 10_3/10 mn

FR E E -R U N  OR T R IG G E R E D  MODE

Ranges : ±  1 Hz, + 10 Hz, + 100 Hz, + 1 kHz, + 10 kHz.

•  D ispersion range d isp la y  by LED ind ica to rs  on the 3100B Mainframe.

•  Continuous d ispe rs ion  adjustment by te n -tu rn  po ten tiom ete r, w ith  d isp la y  on + 1, 0 , - 1
graduated sca le .

Resolution : + 2 %

In te rp o la tio n  o s c i l la to r  output :

On rear-panel BNC connector : 5 MHz + 1 MHz fo r  + 100 % o f the d ispers ion  range.

•  Level : approxim ately 200 mVrms/50 n

•  In te rp o la tio n  o s c i l la to r  centering by fron t-pane l s p l i t - s h a f t  potentiom eter.

•  S ta b i l i t y  : + 10_3 /10 mn

Sweep

•  Duration : 10 ms to  300 s

•  In tr ig g e re d  mode, S ta rt/S to p  con tro ls  by pushbutton on fro n t-p a n e l o r "0" passing leve l
on re a r-p a n e l.

•  Sweep s igna l ou tpu t :

Ampl itude  : + 5 V 
Minimal load : 1 kn

1 1 - 6



EXTERNAL MODE

•  Dispersion range display by LED indicators on the 3100B Mainframe.
•  Continuous dispersion adjustment by potentiometer w ithin the selected dispersion range. 

Sweep input

•  0.5 dB bandwidth : DC to 1 kHz
•  Input impedance : 10 kn
•  S en s itiv ity  : + 5 V for the entire  dispersion range

•  L inearity  :

Ranges : + 1 Hz, ^  10 Hz, +_ 100 Hz, +_ 1 k H z . 'i  10 kHz.

In terpolation o s c illa to r output :
On rear-panel BNC connector : 5 MHz + 1 MHz fo r + 100 % of the dispersion range.

•  Level : approximately 200 mVrms/50 n
•  Interpolation o sc illa to r calibration  by front-panel s p lit-s h a ft  potentiometer
•  S ta b ility  : + 10~3/10 mn

MARKERS

In Free-run or Triggered mode, as well as in External mode, two types of markers are available  

" BIRDY" MARKERS :

•  Three markers indicating the center frequency and the extreme frequencies of the dispersion 

range.
Amplitude : about 500 mVp-p/50 n

•  18 intermediate markers 
Amplitude : about 100 mVp-p/50 a

•  Space between two markers : 10 % of the dispersion range 

RECTIFIED MARKERS :

•  3 markers indicating the center frequency and the extreme frequencies the dispersion range. 
Amplitude : about 500 mV peak

•  18 intermediate markers 
Amplitude : about 100 mV peak

•  Space between two markers :
10 % of the dispersion range

•  Minimal load : 1 kn
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Ill PRINCIPLE OF OPERATION
I I I - l  GENERATOR SYNTHESIZER 3100B

The operation of the 3100B ADRET generator synthesizer is  based on ind irect frequency synthesis, 
which uses the phase-locking of an o sc illa to r to a reference frequency by means of a programmable d iv i­
sion rate counter.

The elaboration of the synthesizer output frequency is ite ra t iv e ly  achieved through six sub- 
assemblies, as shown in the block-diagram of plate 111-1.

-  The Centade elaborates the 10'2 Hz and 10 '1 Hz increments of the output frequency ;

-  Four Standard Decades successively generate the 10  ̂ Hz, 10* Hz and 103 Hz increments of the 

output frequency ;

- The Twenty-Increment unit elaborates the ten 10^ Hz increments and the two 10  ̂ Hz increments 
of the output frequency.

The frequency increments generated in each subassembly are incorporated in the following sub­
assembly where they are divided by 10.

Thus, the Centade delivers a FI frequency variable from 2 MHz to 1.901 MHz in 1 kHz and 10 kHz 

steps representing the 10-2 Hz and 10_* Hz increments of the output frequency. This FI frequency is sent 
to the f i r s t  Standard Decade where i t  is added to the frequency carrying the 10° Hz increments of the 
output frequency and afterwards divided by 10.

This process provides a F2 frequency variable from 2 MHz to 1.9001 MHz in 100 Hz, 1 kHz and 

10 kHz steps representing respectively the 10~2 Hz, 10- 1 Hz and 10  ̂ Hz increments of the output frequency 

of the generator synthesizer.

The same method of operation is used in the other three Standard Decades and in the Twenty-Incre­
ment unit as w e ll, where frequency F6 variable from 8 MHz to 7.200 000 04 MHz in 0.04 Hz steps is issued 

from, carrying a ll the increments of the output frequency.

This frequency F6 is divided by 4 in the Output Mixer through a counter providing two signals in 

phase quadrature. Two substractive mixing c ircu its  receiving frequency F ll  : 2 MHz issued from the Time 

Base serve to obtain two signals in phase quadrature, the frequency of which varies from 0.01 Hz to 
199.999 99 kHz in 0.01 Hz steps. A fter am plification and shaping (channel A), these signals constitute  

the A and B outputs o f the generator synthesizer.

I l l -2 OPTION 311 IB

The 3111B programmable attenuator consists of ten attenuating cells  controlled by a transcoder 

c irc u it  which permits the para lle l BCD programming.
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111-3 O P T I O N  3112B

The generation of the sine wave phase-shifted from 0° to 359.9° which is delivered by the 3112B 
programmable phase-shifter is achieved by m ultiplying the sine waves issued from channels A and B of 
the Output Mixer by two DC voltages representing the cosine and the sine of the $ phase-shift angle, and 
then by adding the signals obtained according to the following formula :

sin (ut + * )  = cos if. sin ut + sin <f>. cos <nt

The DC voltages representing cos 4> and sin 41 are elaborated through 3 kHz frequency TTL signals 
generated by a D ig ital Phase-Shift subassembly.

111-4 OPTION 3114 B

The 3114B Search and Sweep option delivers a F12 frequency variable from 2.1 MHz to 1.9 MHz, which 

is substituted fo r one of frequencies FI to F5, so as to permit continuous varia tion  of the synthesizer 

output frequency within the selected interpolation range. The twenty-one markers spaced every 10 % of the 

interpolation range are generated by frequency beat between the in terpolation o s c illa to r  frequency and a 
reference signal derived from the Time Base.
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IV PRELIMINARY INSTRUCTIONS
IV-1 AC LINE CONNECTION

Connection to  mains is achieved on socket (soT)  through a three-prong standard cord supplied with 
the instrianent.

Check that AC lin e  voltage s e le c to r (^ T ) is  on the position corresponding to the mains voltage, 
remembering that the 115 V and 230 V values admit + 10 % varia tion .

Two ( T T )  a n d f u s e s  of 250 mA each protect the instrument, without any need to change the ir  
value according to the mains voltage used.

In the. case where the supply is  by square-wave converter, the amplitude of these square waves must 
be 155 Vpeak and AC lin e  voltage s e l e c t o r m u s t  be set on 115 V.

Figure IV-1 AC LINE CONNECTION

IV-2 MOUNTING IN 19" RACK

The instrument can be incorporated in a 19" rack thanks to two 3U adapters (reference 03 800064) 
delivered on request.

Figure IV-2 MOUNTING IN 19" HACK
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V OPERATING INSTRUCTIONS
V -l EXTERNAL DESCRIPTION

The d iffe re n t controls and connections on the fro nt and rear panels o f the 3100B synthesizer and 
i ts  options are described on the following plates :

-  Plate V -l : fro n t panel of the 3100B
-  Plate V-2 : rear panel of the 3100B
-  Plate V-3 : programmable attenuator option 311IB
-  Plate V-4 : progranmable phase-shifter option 3112B
-  Plate V-5 : Search and Sweep option 3114B

V-2 3100B OPERATING INSTRUCTIONS

V-2-1 SWITCHING ON

The AC lin e  voltage selectorQ cT)be ing  in a position compatible with the mains voltage feeding 

the instrunent, switching on is achieved by setting switch^To^on position "1", which causes indicator 
( psT)  to lig h t up.

V-2-2 LOCAL MODE

Selection of the Local mode is achieved by releasing "Local/Prog" key . The output frequency 
of the generator synthesizer is then controlled by the eight rotary switches Q c T ) .

Figure V-l LOCAL MODE
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V-2-3 REMOTE MODE

Selection of the Remote mode is achieved e ither by pressing "Local/Prog" key or sending a "0" 

logic level to pin 17 of programming connector (SO?) , the pin assignment of which is indicated in 

figure V-2.

Rotary switchesC k2~)are inhibited in Remote mode and the synthesized frequency programming is  

achieved in p ara lle l BCD code through positive logic TTL signals sent to connector (S 02).

10* Hr 105 Hj  K 4« x 10*Hi
—̂ ^ ---  ^I I I i I I r n

46V S t» id b y  t 2 t 8 l 2 4 8 l 2 * 8 l N C N C N C

R m fT fK * : SOURIAU OC37S

Figure V-2 PROGRAMMING CONNECTOR (S Q 2 )

Pin 18 of connector (SO?) acts as a p ilo t of the Local/Remote mode of the 3100B synthesizer, as i t  

delivers a + 6 V voltage in Remote mode and presents a high impedance in Local mode.

Pin 20 permanently supplies a + 6 V voltage which can fa c i l i t a te  programming and be used as a p i­
lo t  of the instrument operation (maximum current : 50 mA).

Both in Local and Remote mode, grounding pin 21 in h ib its  the supply c irc u its , and the instrument 
ceases to function.

The input c irc u it  of the programming signals consists of a low-power TTL gate preceded by an R-C 

f i l t e r ,  as shown in figure  V-3.

Figure V-3 PROGRAMMING SIGNAL INPUT CIRCUIT

L
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V-2-4 OUTPUT SIGNALS

The 3100B generator synthesizer permanently delivers four synchronous signals on the following  
connectors :

Connector (TT) : main output A 

Connector (3 5 )  : main output B 

Connector (3 3 )  : aux ilia ry  output A 

Connector (J 4 )  aux ilia ry  output B.

The output B signals present + 90° phase-shift w ith regard to  the output A signals.

MAIN OUTPUT A

The main output A signal is available on connector (^ IP )  in  d iffe re n t shapes selected by key­
board .

Key ^

l t d
Key  J L
Key n_n  

Key TTL

sine wave
negative square wave
symmetrical square wave (0 V mean value)
positive square wave
TTL square wave (0 V /3 .8 V ) .

Except fo r  TTL le v e l, the electromotive force of the signals delivered by connectorC 3 l~ )depends 

on " 7V/10V " keyC k7~) . This key allows to obtain e ith e r an e .m .f. calibrated a t 7 Vpeak, or an e .m .f. 
variable from 0 V to 10 Vpeak depending on the setting of potentiom eter0 * 0 -
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Switch C &P)provides selection of e ith e r a 5 S3 impedance without the p o s s ib ility  of attenuating 

the output le v e l, or a 50 2 impedance with an attenuation variable from 0 dB to 70 dB in 10 dB steps.

For example, a 700 mVp-p/50 a sine wave, which corresponds to 700 mVpeak e .m .f .,  is obtained by 

pressing " 7V/10V " k e y a n d  key “ •x." of k e y b o a r d , and by setting swi tch on graduation 
20" .

TTL Level :

When a TTL square wave is selected on keyboard([wT) , " 7V/10V " key(^K7^and potentiometer(^pT )  

are in h ib ited , but switch( ' ksP)  is s t i l l  operating. To obtain a TTL level on c o n n e c t o r i t  is then 

necessary to set switch(j<jT)on one of the two "0“ graduations, so as to avoid an inopportune attenuation  

of the output signal.

MAIN OUTPUT B

Main output B delivers on connectorCJ2^)a  sine wave phase-shifted from + 90° with regard to the 
main output A signal.

T h e(j< ? ) " 7V/10V " key permits selection of e ith e r an e .m .f. calibrated  a t 7 Vpeak, or an e .m .f. 
adjustable from 0 V to 10 Vpeak through potentiometer ( T F ) .

The output impedance is equal to 5 n or 50 n depending on whether "50 fi/5 «" keyCK5~)is pressed 
or released.

AUXILIARY OUTPUT A

On connector (^JT ) at the rear of the instrument, a u x ilia ry  output A delivers a sine wave in phase 

with main output A.

The electromotive, force of this output is about 2 Vpeak and its  minimum load impedance is 1 kft .

AUXILIARY OUTPUT B

On c o n n e c t o r a t  the rear of the instrument, a u x ilia ry  output B delivers a sine wave phase- 
shifted from + 90° with regard to main output A.

The electromotive force of th is  output is  about 2 Vpeak dhd its  minimum load impedance is 1 kn .

V-2-5 REFERENCE FREQUENCY

The synthesizer can be controlled e ith e r by the 10 MHz reference frequency delivered by the crys­
ta l o s c illa to r of the Time Base, or by a 10 MHz external frequency.

When " In t. /E x t."  switch (K ip )  at the rear of the instrunent is set on " In t ." ,  the synthesizer is 

controlled by the 10 MHz reference frequency delivered by the Time Base. This frequency is then available  

on c o n n e c to rC j? )a t a level of about 100 mVrms/50 a.
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Control by external reference is achieved by setting switch (jc lo ) on "Ext." and by sending on 

c o n n e c to r(^ [)a  10 MHz frequency at 50 mV rms/50 n to 1 V rms/50 n input le v e l. In th is  case, the f r e ­
quency delivered by the d iffe re n t outputs of the synthesizer has the same s ta b il i ty  as the frequency 
applied to connectorC ^ iP ).

Figure V -5  REFERENCE FREQUENCY 

V-2-6 SUPPLY VOLTAGES OUTPUT

Socket (S O I) , whose pin assignment is indicated in figure  V-6, provides + 12 V, + 6 V and - 12 V 
regulated voltages aimed at feeding external c ircu its .

Maximum current for each voltage : 20 mA.
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V-3 3 1 1 1 B O P E R A T I N G  I N S T R U C T I O N S

The 3111B option is a programmable attenuator which provides an attenuation variable from 0 to 

79.9 dB in 0.1 dB steps.

Connector ( J l Q  constitutes the attenuator input and connector ( J l? )  constitutes its  outputs.

Figure V-7 PROGRAMMABLE ATTENUATOR 3111B

V-3-1 LOCAL MODE

The Local mode is  automatically selected by setting 10 dB steps switch (JC13) on one of graduations 

“0“ to "7". The 0.1 dB and 1 dB steps of the attenuation are then controlled by switches ( j G l )  and (K12) 
respectively.

V-3-2 REMOTE MODE

The selection pf the Remote mode is achieved e ith e r by setting  switch ( K13)  on the red dot, or 

by sending a "0" logic level on pin 16 of programming connector ( s o i l)  , the pin assignment of which is  
indicated in figure V-8.

Local Local 
R tm o U

L
0.1 dB

R t fv tn c * : SOURIAU DB 2S S

1 dB 10 48

Figure V-8 PROGRAmiNG CONNECTOR ( 'SQlT)
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The attenuation programming is achieved in p ara lle l BCD code through positive logic TTL signals
sent on connector CsoTT) . As fo r the programming of the synthesized frequency, the input c irc u it  of
the programming signals consists of a low-power TTL gate preceded by an R-C f i l t e r  (see figure V-3 in 

section V-2-3 ) .

attenuator, as i t  delivers a + 6 V voltage in Remote mode and presents a high impedance in local mode.

Pin 14 permanently supplies a + 6 V voltage which can fa c i l i t a te  the attenuation programing 

(maximum current : 50 mA).

V-4 3 11 2 B OPERATING INSTRUCTIONS
*

The 3112B plug-in is  a programmable phase-shifter which delivers a sine wave phase-shifted from 

0° to 359.9° with regard to the signal delivered by main output A of the 3100B synthesizer.

Pin 15 of connector S O ll)  acts as a p ilo t  fo r the Local/Remote mode of the 3111B programmable

Figure V-9 PROGRAMMABLE PHASE-SHIFTER 3112B

V-4-1 LOCAL MODE

The selection of the Local mode is achieved by releasing "Local/Prog" key (K24). The phase-shift 
of the signal delivered by connector ( j f T )  is then controlled by four thumbwheel switches (K 2 l)  .
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V-4-2 REMOTE MODE

The selection of the Remote mode is achieved e ither by pressing "Local/Prog" key (K24), or by 

sending a ”0“ logic level on pin 16 of programming connector ( S0kP)  , the pin assignment of which is 
indicated in figure V-10.

or
R t / v n n :  S O U R IA U  D B  2 5  S

Figure V-10 PROGRAMING CONNECTOR CS012

Thumbwheel switches (K2T) are inhibited in Remote mode and the phase-shift programming is achieved 

in paralle l BCD code through positive logic TTL signals sent on connector ^ SOlF)  . As for the synthesized 

frequency programming, the input c irc u it  of the programming signals consists of a low-power TTL gate 

preceded by a R-C f i l t e r  (see figure V-3 in section V -2-3).

Pin 15 of connector ( S012)  acts as a p ilo t  fo r the Local/Remote mode of the 3112B programmable 

phase-shifter, as i t  delivers a + 6 V voltage in Remote mode and presents a high impedance in Local Mode.

Pin 14 permanently supplies a + 6 V voltage which can fa c i l i t a te  the phase-shift programming 
(maximum current : 50 mA).

V-4-3 OUTPUT SIGNAL

The phase-shifted signal is  available on connector (J2 T ) a t 5 n or 50 a output impedance, de­
pending whether "50 n/5 fi" key ( K2?)  is pressed or released.

The ( K23̂ ) " 7V/10V “ key permits selection of e ither an e .m .f. calibrated at 7 Vpeak, or an e .m .f. 
adjustable from 0 V to 10 Vpeak through potentiometer (P2T).
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V-5 3 1 14B O P E R A T I N G  I N S T R U C T I O N S

The 3114B Search and Sweep option provides continuous varia tion  of the frequency delivered by 

the 3100B generator synthesizer and the 3112B programmable phase-shifter. This variation  can be achieved 

according to four d is tin c t modes : Search function, Free-run Sweep, Triggered Sweep, External mode.

V -5 -I SEARCH FUNCTION

This operating mode is  obtained by leaving the three keys o f keyboard (K 4 l)  in released position 

and permits a continuous varia tion  of the synthesizer output frequency w ithin a preselected interpolation  
range (±  1 Hz, + 10 Hz, + 100 Hz, + 1 kHz or + 10 kHz).

Figure V-ll SEARCH FUNCTION

The interpolation range is selected by "Dispersion" keyboard (K44) and is  displayed on the front 

panel of the 3100B synthesizer through indicators ( PS?) showing the in h ib itio n  of the d ig its  of a weight 
in fe r io r  to th is  range. For example, the + 10 Hz range selection in h ib its  the 1 Hz, 0 .1 Hz and 0.01 Hz 

d ig its  and lig h ts  up indicator ( PS?)  between the switches of the 1 Hz and 10 Hz d ig its .

An interpolation range being selected, potentiometer (P 4 l)  provides continuous variation of the 

synthesizer output frequency. The value of th is  variation  is displayed on lin e a r scale ( DS4T) .  whose 

"-1" and "+1" extreme graduations correspond to the en tire  in terpo lation  range selected.

5 MHz ±  1 MHz OUTPUT

The output frequency in terpolation  is represented by the 5 MHz + 1 MHz frequency available on 

connector (J4 ? ) at a level of about 200 mVrms/50 a. This frequency varies by + 1 MHz fo r the entire  

in terpolation range selected, which allows very accurate measurement o f the synthesizer output frequency 
with a low-resolution frequencymeter.

For example, measuring the 5 MHz ±  1 MHz frequency with a fo u r-d ig it  frequencymeter provides 
10-4 Hz resolution when the in terpo lation  range is fixed a t ±  1 Hz. I f  the synthesizer output frequency 

is  100 kHz, the re la tiv e  resolution thus reaches 10‘ 9.
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As the 5 MHz + 1 MHz frequency is generated through arithm etical operations between the frequency 

delivered by the interpolation o sc illa to r and the 10 MHz reference issued from the Time Base, the devia­
tion of th is  5 MHz + 1 MHz frequency is always exactly proportional to the in terpolation of the synthe­
s izer output frequency. The proportionality factor varies from 102 fo r the + 10 kHz range to 10& for the 

■» 1 Hz range.

jlNTERPOLATlON OSCILLATOR CENTERING

Adjustment potentiometer (P43)  allows the "0" graduation of lin ear scale ( DS4l)  to coincide with the 
5 MHz frequency delivered by connector (J 4 2 ) when the output in terpo lation  is n i l ,  as shown in f ig .  V-12.

-1
L j

0 +1 
1 1 I 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 I I

Graduated
scale
X -- s

\1
( D S 4 f )

1
centering by ^P43) 

I

L i

1
i i i i i I i i  1 i i i i i i i > i  1

5 MHz t I MHz 
frequency

( £ 4 2 )AMHz 5MHz 6MHz 
1 
1

u

1
1

1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 I I 1
Output
frequency

fo - A fo fo ♦ A

fo : output frequency without interpolation
± A : interpolation range

Figure V-12 INTERPOLATION OSCILLATOR

V-5-2 FREE-RUN MODE

This operating mode, controlled by the “A /"  key of keyboard (K4p), provides an output frequency 

sweep to the generator synthesizer through symmetrical triang u lar signals.

Figure V-l 3 FREE-RUN MODE
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SWEEP

Sweep duration, equal to the h alf period of the symmetrical sweep signals, is adjustable from 
10 ms to 300 s through switch ( K4iP)  .

The symmetrical triangu lar sweep signals are available  on connector (J4T )  with + 5 V amplitude, 
the minimal load impedance being 1 kn.

Ouring the ris e  of triangular sweep signals, socket (J 4 5 ) presents a low impedance, which can 

sink a 50 mA current. When the triangular sweep signals f a l l  from + 5 V to -  5 V, th is  socket delivers  

a + 12 V voltage with high impedance.

DISPERSION

The dispersion range is selected on keyboard (K 44) and displayed on the 3100B fro n t panel through 

indicators ( DS2)  showing the inh ib ition  of the d ig its  o f a weight in fe r io r  to th is  range.

Potentiometer ( P42)  permits adjustment of the frequency deviation within the dispersion range.
For example, the adjustment of th is  potentiometer a t half-way provides ±  5 Hz sweep around the center 

frequency when the dispersion range selected by keyboard (K 44) is + 10 Hz.

The center frequency around which the sweep is  achieved is determined by potentiometer (I m T)  and 

i ts  value is displayed on lin ear scale ( PS4l) ,  whose "+1" and "-1" extreme graduations correspond to the 

entire  dispersion range.

I t  should be noted that the to ta l varia tion  introduced by the center frequency o ffs e t and by the 

sweep width must never exceed the dispersion range value. For example, when the dispersion range is fixed  

at + 10 Hz, i f  potentiometer (P 4 l)  provides + 8 Hz o ffs e t , the sweep width determined by potentiometer 

(P42)  must not exceed i  2 Hz.

5 MHz ±  1 MHz OUTPUT

Connector (J4? ) delivers at an approximate level of 200 mVrms/50 II a 5 MHz ±  1 MHz frequency which 

represents the varia tion  of the synthesizer output frequency with + 1 MHz deviation fo r the whole d is­
persion range selected. For example, when the dispersion range is i  10 Hz, i f  potentiometer (JM~T)  provides 

+ 2 Hz center frequency o ffse t and i f  the sweep width is fixed at + 5 Hz by potentiometer (P4?) , the fre ­
quency delivered by connector (J42T) varies from 4.7 MHz to 5.7 MHz a t the sweep ra te .

The 5 MHz ±  1 MHz frequency is generated through arithm etical operations between the frequency 

delivered by the in terpolation  o sc illa to r and the 10 MHz reference issued from the synthesizer Time Base. 

The deviation of th is  frequency with respect to 5 MHz is  thus exactly'proportional to the to ta l variation  

of the synthesizer output frequency.

INTERPOLATION OSCILLATOR CENTERING

Adjustment potentiometer (P4?) allows the "0" graduation of lin ear scale (J)SaT)  to coincide with 
the 5 MHz frequency delivered by connector (J4 ? ) when the varia tion  of the synthesizer output frequency 

is n il (see figure V-12, section V-5 -1 ).
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MARKERS

BIRDY MARKERS RECTIFIED MARKERS

fo - A

fo : center frequency 
± A : dispersion range

fo + A fo - A fo fo + A

Figure V-14 MARKER SPACING

Connector ( J44 )̂  delivers 21 “birdy" markers spaced every 10 % o f the dispersion range. The center 

and the ends of the dispersion range are marked with three markers of about 500 mVp-p/50 « amplitude, 
w hilst the other eighteen markers have an amplitude of approximately 100 mVp-p/50 n.

Connector ( J43) delivers 21 re c tif ie d  markers more p a rtic u la rly  suited to X-Y recorders. As fo r  

the "birdy" markers, the space between two markers is equal to 10 % o f the dispersion range. The center 

and the ends of the dispersion range are marked with three markers of about 500 mVpeak e .m .f .,  w h ils t the 

other eighteen markers have approximately 100 mVpeak e .m .f . ,  the minimal load impedance being 1 kn.

V-5-3 TRIGGERED MODE

This operating mode, controlled by the V ' V  key of keyboard (K 4 l) ,  provides a sawtooth sweep of 
the generator synthesizer output frequency.
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The s ta rt of the sawtooth effecting  the sweep can be controlled e ith er by pressing key (1(42) or 

by grounding socket ( J46)  on the rear panel of the instrument.

The duration of th is  sawtooth is adjustable from 10 ms to 300 s through switch (K45). However, 
pressing key (K43) or grounding socket (J 4 7 ) w ill get the sawtooth back to its  starting  point before the 
duration fixed by switch (K45) .

This sawtooth is  available  on connector ( J 4 l )  with + 5 V amplitude, in so fa r as i t  is  not brought 
back to  i ts  -  5 V s tarting  point before the duration fixed by (K 45). The minimal load impedance that 
connector ( J 4 l )  can receive is 1 kn.

When the sawtooth r is e s , socket (J 4 5 ) exhibits a low impedance which can sink a 50 mA current.
When the sawtooth gets back to its . starting  point, th is  socket delivers  a + 12 V voltage with high im­
pedance.

SWEEP

DISPERSION

The dispersion range is selected on keyboard (K44)  and is  displayed on the front panel of the 

3100B through indicators (JDS2) showing the inh ib ition  of the d ig its  having a weight in fe rio r to this  
range.

Potentiometer (P42)  allows continuous adjustment of the sweep width within the dispersion range.
For example, the adjustment at half-way of th is  potentiometer provides a + 5 Hz sweep around the center 
frequency when the dispersion range selected by keyboard ( K44) is  + 10 Hz.

The center frequency around which the sweep is achieved is  determined by potentiometer ( P4T)  and 
i ts  vplue is displayed on lin e ar scale (jDS4l) whose "+1" and ”-1" extreme graduations correspond to the 

whole dispersion range.

I t  should be noted that the to ta l varia tion  brought by the center frequency o ffse t and by the 

sweep width must never exceed the dispersion range value. For example, when the dispersion range is fixed  
at + 10 Hz, i f  potentiometer (P4T) brings + 8 Hz o ffs e t, the sweep width determined by potentiometer (P42) 
must not exceed + 2 Hz.

5 MHz + 1 MHz OUTPUT

Connector (0 4 2 ) delivers  a t an approximate level of 200 mVrms/50 n a 5 MHz + 1 MHz frequency 

representing the variation  of the synthesizer output frequency with + 1 MHz deviation for the whole 

dispersion range selected. For example, when the dispersion range is  ±  io Hz, i f  potentiometer (P 4 l)  

provides + 2 Hz center frequency o ffse t and i f  the sweep is fixed a t ±  5 Hz by potentiometer (P 42 ), the 

frequency delivered by connector (J 4 2 ) varies from 4.7 MHz to 5.7 MHz a t the sweep rate .

The 5 MHz ±  1 MHz frequency is  generated through arithm etical operations between the frequency 

delivered by the in terpolation  o s c illa to r and the 10 MHz reference issued from the synthesizer Time Base. 
The deviation of this frequency with respect to 5 MHz is thus exactly proportional to the total variation  
of the synthesizer output frequency.
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IN T E R P O L A T IO N  O S C IL L A T O R  C E N T E R IN G

Adjustment potentiom eter (£43 ) a llows the "0" graduation o f l in e a r  scale ( dS4 T ) to co incide  w ith  

the 5 MHz frequency de live red  by connector ( J4?)  when the v a r ia t io n  o f the syn thes izer output frequency 

is  n i l  (see fig u re  V-12, section  V -5 -1 ).

MARKERS

As in  fre e -ru n  mode, connectors ( J43) and (J44)  re sp e c tive ly  d e liv e r  r e c t i f ie d  markers and "b ird y " 

markers spaced every 10 % o f the d ispers ion  range (see section  V -5 -2 ).

V-5-4 EXTERNAL MODE

This operating mode c o n tro lle d  by the "E x t."  key o f keyboard (K 4 l)  makes poss ib le  the Search or 
Sweep o f the synthesizer output frequency by means o f an externa l s ig n a l.

Figure V-l 6 EXTERNAL MODE

SWEEP IN P U T

The search o r sweep o f the syn thesizer ou tpu t frequency is  achieved by sending a - 5 V to  + 5 V 

exte rna l vo ltage on connector (J4T ) w hich, in  th is  case, presents 10 kfi in p u t impedance.

DISPERSION

The d ispers ion  range is  selected on keyboard (K44)and is  d isp layed on the f r o n t  panel o f the 3100B 

through in d ic a to rs  (DS2) ,  showing the in h ib it io n  o f the d ig i ts  having a weight in f e r io r  to  th is  range.

A d ispers ion  range being se lec ted , the frequency v a r ia t io n  depends both on the amplitude o f the 

s igna l app lied  to connector ( J 4 l )  and on the p o s itio n  on which potentiom eter (P42) is  se t. To obta in  a 

frequency v a r ia t io n  equal to  the whole d ispers ion  range, the amplitude o f the s igna l app lied  to  connec­

to r  ( J4~T) must be + 5 V and potentiom eter(P42) must be set on the extreme r ig h t  p o s it io n .
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Connector (J 4 2 ) d e liv e rs  a t an approximate leve l o f 200 mVrms/50 n a 5 MHz ±  1 MHz frequency which 

represents the v a r ia t io n  o f the syn thesizer output frequency w ith  + 1 MHz d e v ia tio n  fo r  the whole d is ­

persion range se lected.

As the 5 MHz + 1 MHz frequency is  generated through a r ith m e tic a l opera tions between the frequency 

d e live red  by the in te rp o la tio n  o s c i l la to r  and the 10 MHz reference issued from  the syn thes ize r Time Base, 

the d ev ia tion  o f th is  frequency w ith  respect to  5 MHz is  e xa c tly  p ro po rtio na l to  the v a r ia t io n  o f the 

syn thesizer output frequency.

5 MHz + 1 MHz O U T P U T

INTERPOLATION OSCILLATOR CENTERING ,

S p lit -s h a f t  potentiom eter (P43) perm its centering  o f the in te rp o la t io n  o s c i l la t o r ,  so th a t the 

"5 MHz i  1 MHz" output (J 4 2 ) d e liv e rs  a 5 MHz frequency when no s igna l is  app lied  to  connector ( J 4 l ) .

MARKERS

As in  free -ru n  mode, connectors (J 4 3 )  and (J 4 4 ) re s p e c tiv e ly  d e liv e r  r e c t i f ie d  markers and "b ird y "  
markers spaced every 10 % o f the d ispers ion  range (see sec tion  V -5 -2 ).
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VI CIRCUIT DESCRIPTION
V I- l  INTRODUCTION

The operation of the 3100B ADRET generator synthesizer is based on the in d irect frequency synthe­
s is , making use of phase-locked loops composed o f a voltage-controlled o s c illa to r , a progranmable counter 
and a phase comparator, as shown in figure V I-1 .

Feedback
v o l t a g e

Figure VI-1 PHASE-LOCKED LOOP PRINCIPLE

The F frequency delivered by the o s c illa to r  is  applied to the progranmable counter, the N division  

rate of which is controlled by BCD programming signals. The F/N frequency provided by the programmable 

counter is then compared to an F0 reference frequency in the phase comparator, which gives a phase-locking 
voltage allowing to maintain the F frequency of the o s c illa to r  equal to N times the F0 reference.

Such a phase-locked loop can thus generate ten d iffe re n t frequencies m ultip le of F0 when the N d i­
vision rate of the programmable counter has ten d iffe re n t values.
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VI-2 CENTADE

See block diagram on p la te  VI-1 and fig u re  V I-2 , as w ell as schematic on p la te  V I-3 .

Figure VI-2 CENTADE

- 2 - 1This subassembly e laborates the 10 Hz and 10 Hz increments o f the output frequency, by means 

o f a phase-locked loop cons is ting  o f o s c il la to r  01, progranmable counter DPI and phase-frequency com­
parator CPI.

O s c il la to r  01 generates a 19.01 MHz to 20 MHz frequency d iv ided  by the N d iv is io n  ra te  o f pro­

grammable counter DPI. The frequency de livered  by th is  counter DPI is  then compared in  ^hase/frequency 

comparator CPI w ith  a 10 kHz re fe rence, obtained by d iv id in g  by 10 frequency F9 : 100 kHz issued from 

the Time Base. Comparator CPI thus provides a DC vo ltage  phase-locking o s c il la to r  01 to  a frequency equal 

to  N times the 10 kHz reference frequency.

The frequency generated by o s c il la to r  01 is  d iv ided  by 10 in  d iv id e r  02, then f i l te r e d  in  band­

pass f i l t e r  FL1 before being sent to  the f i r s t  Standard Decade.

When an in te rp o la tio n  range is  selected on op tion  3114B, the + 6 V supply vo ltage o f the Centade 

is  cu t o f f .  Besides, i f  the in te rp o la tio n  range is  + 1 Hz, frequency F12 : 2.1 W z/1 .9  MHz is  su b s titu te d  

a t f i l t e r  FL1 fo r  the synthesized frequency (see section  V I-1 1 ).
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PRINCIPLE OF PROGRAMMABLE COUNTER DPI

N : 2000 to 1901

Figure VI-3 PRINCIPLE OF COUNTER DPI

Programmable counter DPI m ainly comprises a d iv id e r  by 19 or 20, a fix e d  d iv id e r  by 100 and a 
B inary Module Comparator. This la t t e r  compares the s ta te  o f  the f ix e d  d iv id e r  w ith  the value P : 0 to  99 
o f the programming s ign a ls  and determines the d iv is io n  ra te  o f the  f r o n t  d iv id e r ,  equal to  19 as long as 

the s ta te  o f the fix e d  d iv id e r  is  in fe r io r  to  P, and equal to  20 during  the remaining o f the counting 

cycle .

The o v e ra ll d iv is io n  ra te  N : 2000 to  1901 o f counter DPI is  thus expressed as fo llo w s  :

N = 19 P + 20 (100 - P)

The d iv id e r  by 100 co ns is ts  o f two 74 LS 90 decades(in tegrated c ir c u i ts  SN5 and SN6 , p la te  V I-3 ) . 

The d iv id e r  by 19 or 20 co ns is ts  o f a 7495 s h if t - r e g is te r  mounted as a d iv id e r  by 4 or 5 ( in te g ra te d  

c i r c u i t  SN2), two J-K f l ip - f lo p s  mounted as a d iv id e r  by 4 ( in te g ra te d  c i r c u i t  SN4) and NAND gates ( in te ­

grated c i r c u i t  SN3) a llo w in g  the d iv is io n  ra te  o f the whole u n it  to  be fix e d  a t 19 or 20.

The B inary Module Comparator cons is ts  o f  a co incidence c i r c u i t  ( in te g ra te d  c ir c u i ts  SN7, SN8 and 

SN9) fo llow ed by a J-K f l i p - f l o p  ( in te g ra te d  c i r c u i t  SN10) d e liv e r in g  the con tro l in fo rm a tion  to  the 

fro n t d iv id e r .

PRINCIPLE OF THE PHASE/FREQUENCY COMPARATOR

The p r in c ip le  o f the phase/frequency comparator cons is ts  in  generating pulses w ith  a w id th  p ro­

p o rtio n a l to  the p h a s e -s h ift o f the two s igna ls  compared, then in  in te g ra tin g  these pulses so as to  ob ta in  

a OC vo ltage p e rm itt in g  the phase-locking o f an o s c i l la to r .

When the F0 and Fx compared frequencies are id e n t ic a l ,  the phase/frequency comparator operates l ik e  

a phase comparator. When these two frequencies are unequal, the phase/frequency comparator ind ica te s  which 

one is  la rg e r , whence i t s  a p p e lla tio n  "phase/frequency comparator".
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As shown in  fig u re  V I-4 , the d ig i ta l  p a rt o f the phase/frequency comparator cons is ts  o f two J-K 
f l ip - f lo p s ,  the Q1 and Q2 outputs o f which are app lied to a NAND gate reac ting  on the Clear inp u t o f 
each f l i p - f l o p .
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F ig u r e  V I - 4  PHASE/FREQUENCY COMPARATOR

■ The Fq and Fx s igna ls  to be compared are app lied to  the CP and J inputs o f  each f l i p - f l o p .  Since 

the K inputs are grounded, the negative-going edges o f each o f the F0 and Fx s ign a ls  b ring  about a "1" 

lo g ic  leve l on the Q output o f the corresponding f l i p - f l o p .  On account o f the re a c tio n  o f the NAND gate 

on the Clear in p u ts , the Q1 and Q2 outputs re tu rn  to  the "0" s ta te  once they have both reached the "1" 

s ta te , a f te r  a short time equal to  the propagation time o f the NAND gate. In p ra c tic e , two in te r te rs  are 

cascaded w ith  the NAND gate, in  order to provide a longer propagation time and thereby a la rg e r output 
pulse w id th .

The w idth d iffe re n ce  between the pulses de live red  by the Q1 and Q2 outputs is  thus p ro po rtio na l 

to  the p h a se -sh ift between the F0 and Fx s ig n a ls . A DC vo ltage p ropo rtiona l to  th is  p h a se -sh ift is  then 

obtained by in te g ra tin g  the output pulses through the d if fe r e n t ia l  in te g ra to r  composed o f tra n s is to rs  Q4, 
Q5 and Q6 .
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VI-3 S T A N D A R D  D E C ADE

See block diagram on plate V I-1  and figure V I-5 , as well as schematic on p late  V I-4 .

2.1 to 1.9 MHz 
from CENTADE or 
STANDARD DECADE

2.1 to 15 MHz to 
STANDARD DECADE of 
TWENTY-INCREMENT 
UNIT

F 12 :2.1 to 1.9 MHz 
from INTERPOLATION 
(option 3114 B)

F9 :100 kHz 
from TIME BASE

Figure VI-5 STANDARD DECADE

Each Standard Decade comprises a phase-locked loop elaborating ten frequency steps, together with 

mixing c ircu its  allowing the incorporation of frequency steps elaborated in the preceding Decades.

O scilla to r 02 delivers an 18 MHz to 17.1 MHz frequency, divided by N : 180 to 171 in progranmable 

d iv ider DP2. The output frequency of DP2 is then compared to reference frequency F9 : 100 kHz coming from 

Time Base in phase/frequency comparator CP2, which provides a feedback voltage keeping the frequency of 
o s c illa to r  02 equal to N times 100 kHz. Since N varies from 180 to 171 according to the BCD programing 

signals applied to  DP2, th is  phase-locked loop elaborates ten 100-kHz frequency steps.

The 18 MHz to 17.1 MHz frequency generated by o s c illa to r 02 is fed to mixer M l, receiving on the 

other hand frequency F I, F2, F3 or F4 from the Centade or from the preceding Standard Decade. F ilte r  FL2 

selects the additive mixing of these two frequencies, and delivers a 20-MHz to 19-MHz signal that is  

successively amplified by A3, divided by 10 in divider D3 and f i lte re d  by band-pass f i l t e r  FL3.

The output frequency of each Standard Decade includes therefore the ten frequency increments 

generated by th is  Decade, together with the frequency increments elaborated in the preceding subassemblies 

of the ite ra tiv e  synthesis chain.

The selection of an In terpolation  range higher than the weight of the frequency increments elabo­
rated in the Standard Decade enta ils  the in h ib itio n  of th is  Decade by switching o ff  its  + 6 V supply 

voltage. Besides, in the Standard Decade generating frequency increments whose weight is equal to one

VI-5



tenth  the In te rp o la tio n  range, the synthesized frequency is  replaced a t f i l t e r  FL3 by frequency F12 :
2.1 MHz/1.9 MHz coming from option 3114B (see section V I-11 ).

For ins tance, se le c tin g  a + 1 kHz In te rp o la tio n  range causes the in h ib it io n  o f the f i r s t  three 

Standard Decades, w h ile  frequency F12 is  subs titu te d  fo r  the synthesized frequency in  the th ird  Standard 
Decade.

PRINCIPLE OF PROGRAMMABLE COUNTER DP2

N : 180 to  171

Figure VI-6 PRINCIPLE OF COUNTER DP2

The programmable counter DP2 consists e s s e n tia lly  o f a d iv id e r  by 17 o r 18, a d iv id e r  by 10 and 

a coincidence c i r c u i t  comparing the s ta te  o f the d iv id e r by 10 w ith  the value P : 0 to  9 o f the BCD 
programming s ign a ls .

During each counting cyc le , th is  coincidence c i r c u i t  makes the d iv is io n  ra te  o f the f ro n t  d iv id e r  

P times equal to  17 and 10-P times equal to  18. The o ve ra ll d iv is io n  ra te  N may thus be w r itte n  :

N = 17 P + 18 (10 - P).

The d iv id e r  by 10 cons is ts  o f a 74 LS 90 decade counter ( in te g ra te d  c i r c u i t  SN9, p la te  V I-4 ) .

The coincidence c i r c u i t  is  made o f three NAND gates ( in te g ra te d  c i r c u i t  SN10) decoding" the various 

sta tes o f  the d iv id e r  by 10 acdording to  the tab le  o f f ig u re  V I-7 , and o f fou r NOR ga,tes de tec ting  the 

coincidence between the programming s igna ls and the d iv id e r  s ta tes  decoded by the NAND gates.

For ins tance , i f  a “0" lo g ic  leve l is  applied to  code inputs  1 - 2 - 4  and i t  a “ 1" lo g ic  le ve l is  

applied to  code inp u t 8 , the coincidence c i r c u i t  detects s ta tes  2 -3 , 4-5-6-7 and 9 o f -the d iv id e r  by 10. 

The fro n t d iv id e r  d iv id e s  th e re fo re  7 times by 17 and 3 times by 18 during each coOfiting cyc le , which 
gives N = 173 as o v e ra ll d iv is io n  ra te .
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The f r o n t  d iv id e r  cons is ts  o f a d iv id e r  by 8 ( in te g ra te d  c ir c u i ts  SN5 and SN7, p la te  V I-4 ) preceded 

w ith  a d iv id e r  by 2 , 3 o r 4 ( in te g ra te d  c ir c u i ts  SN5 and SN6 ) whose d iv is io n  ra te  is  c o n tro lle d  by two NOR 

gates ( in te g ra te d  c i r c u i t  SN8 ) .

Divider
States A B c D

0 0 0 0 0

1 1 0/ 0 0

2 0 ] 0 0

3 1 1 0 0

4 0 0 1 0

5 1 "0 1 0

6 0 1 1 0

7 I 1 1 0

8 0 0 0 1

9 1 0 0 1

Decoding

¥

□

Figure VI-7 DECODING OF DIVIDER BY 10

Depending whether the f ro n t  d iv id e r  must d iv id e  by 17 or by 18, th is  d iv is io n  ra te  is  re s p e c tiv e ly  

equal to  3 o r 4 one time per cyc le  o f the f r o n t  d iv id e r ,  and equal to  2 the re s t  o f the tim e.

VI-4 TWENTY-INCREMENT UNIT

See block diagram on p la te  VI-1 and f ig u re  V I-8 , as w ell as schematic on p la te  V I-5 .

This subassembly e laborates the 10^ Hz and 10^ Hz increments o f the ou tpu t frequency, w h ile  in c o r ­

pora ting  the 10-2 Hz to  103 Hz increments c a rr ie d  by frequency F5 : 2.1 MHz/1.9 MHz issued from the fo u rth  

Standard Decade.

The e la bo ra tio n  o f the 10^ Hz and 10^ Hz increments is  achieved by means o f a phase-locked loop 

inc lu d ing  o s c i l la to r  03, programmable counter DP3 and phase/frequency comparator CP3. O s c il la to r  03 

d e liv e rs  a 6.44 MHz to  7.2 MHz frequency th a t programmable counter DP3 d iv id e s  by N, re s p e c tiv e ly  com­

prised between 180 and 161. The frequency issued from th is  DP3 counter is  then compared in  phase/frequency 

comparator CP3 w ith  a 40 kHz reference obtained by d iv id in g  by 5 frequency F10 : 200 kHz issued from the 

Time Base. Comparator CP3 thus provides a DC vo ltage  phase-locking o s c i l la to r  03 to  a frequency equal to  N 
times the 40 kHz re fe rence.
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-2 3 4The c o lle c tio n  o f the 10 Hz to  10 Hz increments ca rried  by frequency F5 and the 10 Hz and

105 Hz increments o f the output frequency is  achieved through a second phase-locked loop inc lud ing
o s c i l la to r  04, mixer M2, f i l t e r  FL5, a m p lif ie r  A6 , d iv id e r  D7 and phase/frequency comparator CP4.

F5 :2.1 to  1.9 MHz F9 : 100 kHz
from  STANDARD DECADE to  CENTADE and

STANDARD DECADES

Figure VI-8 TWENTY-INCREMENT UNIT

O s c illa to r  04 d e liv e rs  a frequency va ria b le  from 8 MHz to  7.2 MHz th a t m ixer M2 mixes w ith  the 

7.2 MHz to 6.44 MHz frequency generated by o s c il la to r  03 and f i l t e r e d  by band-pass f i l t e r  FL4. The 

su b s tra c tive  beat o f these two frequencies is  selected by the band-pass f i l t e r  FL5, thus d e liv e r in g  a 

840 kHz to  760 kHz frequency. A fte r  a m p lif ic a tio n  by A6 and d iv is io n  by 2 in  d iv id e r  D7, th is  frequency 

is  app lied to phase/frequency comparator CP4, where i t  is  compared w ith  the frequency va ria b le  from 

420 kHz to 380 kHz obtained by d iv id in g  by 5 in  d iv id e r  D6 frequency F5 : 2.1 MHz/1.9 MHz issued from the 

fo u r th  Standard Decade. Thus, comparator CP4 provides a DC vo ltage which, by means o f the approach vo ltage 

issued from comparator CP3, phase-locks o s c i l la to r  04 to  a frequency comprising both the increments gener­

ated by o s c il la to r  03 and the increments e laborated in  the Centade and the Standard Decades.
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PRINCIPLE OF PROGRAMMABLE COUNTER DP3

Programmable counter DP3 cons is ts  o f two 74 163 b ina ry  d iv id e rs  ( in te g ra te d  c i r c u i t s  SN2 and SN3, 

f ig u re  V I-9 and p la te  V I-5 ) whose c e rta in  output s ta tes are detected by fo u r NAND gates ( in te g ra te d  c i r ­

c u it  SN5) c o n tro ll in g  the p a ra lle l loading o f the programming s ig n a ls .

F/N output F input

Figure VI-9 PRINCIPLE OF COUNTER DP3

The presence o f two d iv id e rs  by 16 provides 162 = 256 d if fe r e n t  lo g ic  s ta te s , in  which N :

180 to  161 are a c tu a lly  used during  each counting cyc le . These N lo g ic  s ta tes  correspond to  the d i f ­

ference between the s ta te  detected by the NAND gates o f in teg ra te d  c i r c u i t  SN5 and the value o f the 

p a ra lle l loading o f the two d iv id e rs  by 16.

The p a ra lle l loading is  achieved a f te r  a "0" lo g ic  le ve l has appeared on the "Load" in p u t o f the 

two d iv id e rs , which requ ires both th a t SN2 has reached the 1111 s ta te  and th a t the Qa, Qb, and Qd o u t­

puts o f SN3 s a t is fy  the fo llo w in g  equation, in  which X is  the TO programming signal o f counter DP3 :

Qa (X.Qb + Qd) = 1

Two cases can then be considered depending on whether X = 1, corresponding to  an N d iv is io n  ra te  

comprised between 180 and 171, o r X = 0 corresponding to  N comprised between 170 and 161.

a) X = 1

In th is  case, the "0" le v e l appears on the "Load" inputs  when SN2 reaches the 1111 s ta te  and SN3 

the 0011 s ta te , which corresponds to  the s ta te  (15 x 16) + 3 = 243 o f counter DP2.
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The p a ra lle l loading which occurs a t the c lock pulse fo llo w in g  the appearance o f the "0" leve l 

on the "Load" inputs makes SN2 re tu rn  to  the 0100 s ta te , w h ils t SN3 is  loaded a t the value P : 0 to  9 

programmed by the fou r 1 - 2 -  4- 8 coding s ig n a ls . This p a ra lle l loading o f the two d iv id e rs  co rres ­
ponds to  the s ta te  (4 x 16) + P = 64 + P o f counter DP2.

As the N d iv is io n  ra te  is  equal to  the number o f s ta tes comprises between the 243 f in a l  s ta te  and 

the 64 + P i n i t i a l  s ta te  o f the counter, the re s u lt  is  : N = 180 - P.

b) X = 0

In th is  case, the "0" leve l appears on the "Load" inputs when SN2 reaches the 1111 s ta te  and SN3 

the 1011 s ta te , which corresponds to  the (15 x 16) + 9 = 249 s ta te  o f counter DP2.

The p a ra lle l loading which occurs a t the c lock pulse fo llo w in g  the appearance o f the "0" le ve l on 

the "Load" inputs makes SN2 re tu rn  to  the 0101 s ta te , w h ils t  SN3 is  loaded a t the value P : 0 to  9 pro­
grammed by the four 1 - 2 - 4 - 8 coding s ig n a ls . This p a ra lle l loading o f the two d iv id e rs  corresponds 

to  the (5 x 16) + P = 80 + P s ta te  o f counter DP2.

The N d iv is io n  ra te , equal to  the number o f s ta tes comprised between the 249 f in a l  s ta te  and the 

80 + P i n i t i a l  s ta te , becomes in  th is  case : N = 170 - P.

V I-5 OUTPUT MIXER

See block diagram on p la te  V I-1 and f ig u re  V I-10 , as w ell as schematic on p la te  V I-6 .

F7 :0  to 200 kHz F6 : 8 to  7.2 MHz from  F8 : 0 to  200 kHz
channel A TWENTY - INCREMENT U N IT channel B

F11 : 2  MHz 
from  TIME BASE

Figure VI-10 OUTPUT MIXER

This subassembly d e liv e rs  the output frequency o f the syn thesizer in  the form o f two s ign a ls  in  

phase quadrature.
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Frequency F6 : 8 MHz/7.2 MHz issued from the Twenty-Increment unit is am plified by A7, then 

divided by 4 in Johnson counter D8, which provides two signals phase-shifted by 90° with a 2 MHz to 

1.8 MHz frequency.

Two mixers M3 and M4 mix these signals with frequency F l l  : 2 MHz issued from the Time Base, 
th is  frequency being pre-amplified by A8 and f i lte re d  by band-pass f i l t e r  FL7.

The selection by low-pass f i l t e r  FL5 of the substractive beat between the signals sent to mixer
M3 provides the F7 output frequency of channel A of the synthesizer. A fter am plification  by A9, this
frequency is  directed both towards the Function Switch, c o n n e c t o r o n  the rear panel of the instru ­
ment and, where applicable, towards option 3112B.

In the same way, low-pass f i l t e r  FL6 selects the substractive beat between the signals sent to 

mixer M4 and delivers the F8 output frequency o f channel B of the synthesizer. A fte r am plification by. 
A10, th is  frequency is directed both towards the Function Switch, connector ( [ j T )  and, where applicable, 
towards option 3112B.

V I-6  FUNCTION SWITCH

The waveform and the amplitude o f the generator synthesizer output signals are determined by the 
Function Switch, whose schematic is on p late  V I-9 .

The F7 sine wave issued from the Output Mixer is ,  depending on th eC K 6^ keyboard comnand, changed 

into positive,symmetrical or negative square waves through hysteresis comparators SN1 and SN2, or trans­
mitted in its  original form to the Output Am plifier. In both cases, depending on the position of key(j<7^), 
a resis tor bridge and potentiometerC pP ) provide a calibrated or continuously variab le  output level to 
main output A.

The F8 sine wave issued from the Output Mixer is always transmitted by the Function Switch without 
change of waveform. Depending on the position of k e y p G ^ l a resis tor bridge and potentiometer(^pF )  

provide a calibrated or continuously variable output level to main output B.

V I-7  OUTPUT AMPLIFIER

The Output A m plifier, the e le c tr ic a l diagram of which is on p late V I-7 , provides 10 Vpeak e .m .f. 
to the signals issued from the Function Switch. This am plification is performed on channels A and B 

respectively through two identical am plifiers A ll and A12, each comprising three stages with complemen­
ta ry  transistors.

V I-8  TIME BASE

See block diagram on plate V I-1 and figure  V I-1 1 , as well as schematic on p late  V I-8 .

The elaboration of the synthesizer output frequency is achieved from a 10 MHz reference, succes­
sive ly  divided by 5 in divider D9 and by 10 in d iv ider DIO. These two dividers respectively d e liver f re ­
quency F ll  : 2 MHz aimed a t the Output Mixer and frequency aimed at the Twenty-Increment u n it.

When switch (K IO ) is  on the “ Internal" position, th is  10 MHz reference, available  on connector(^05^) 
a t an approximate level of 100 mVrms/50 a, is generated by crystal o s c illa to r 05.
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When sw itch ( jQ O )is  on the "E xte rna l" p o s itio n , c ry s ta l o s c i l la to r  05 is  in h ib ite d  and the 

frequency synthesis is  achieved from an externa l reference applied to  connector

F 13 :10 MHz to
INTERPOLATION F 10 : 200 kHz to
(option 3114 B) TWENTY-INCREMENT UNIT

©
10 MHz Input/Output

Figure VI-11 TIME BASE

VI-9 PROGRAMMABLE ATTENUATOR OPTION 3111B

See block diagram on p la te  VI-2 and schematics on p la te s  V I-13 , VI-14 and VI-15.

The programmable a ttenua to r includes ten w c e lls  having the fo llo w in g  values : 0.1 dB - 0.2 dB - 

0.4  dB - 0.8 dB - 1.6 dB - 3.2 dB - 6.4 dB - 10 dB - 20 dB - 40 dB.

The 10 dB steps o f the a ttenuation  are provided by the 10 dB, 20 dB and 40 dB c e l ls ,  d ir e c t ly  
c o n tro lle d  in  p a ra lle l BCD code.

The 0.1 dB and 1 dB steps o f the a ttenuation  are achieved through the 0.1 dB to  6.4 dB c e lls .  

These c e lls  are c o n tro lle d  in  b inary code by two 4008 adders ( in te g ra te d  c ir c u its  SN1 and SN2, p la te

V I-13) perform ing the BCD/Binary transcoding.

For example, a 14.9 dB a ttenuation  is  obtained by v a lid a tin g  the 10 dB c e ll as w ell as the 3.2 dB, 
1.6 dB and 0.1 dB c e lls .

The p a ra lle l BCD s igna ls  programming the a ttenuation  come e ith e r  from the Switch Decoding c i r c u i t  

(p la te  V I-14) in  Local mode, or from the Code F i l t e r  (p la te  V I-15) in  Remote mode.
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VI-10 PROGRAMMABLE PHASE-SHIFTER OPTION 3112B

See block diagram on p la te  V I-2  and fig u re  V I-12, as w e ll as schematics on p la tes  V I-15 , V I-16,

VI-17 and VI-18.

Figure VI-12 PROGRAMMABLE PHASE-SHIFTER OPTION 3112B

The e labo ra tion  o f the phase-sh ifted  signal is  achieved by m u lt ip ly in g  the s igna ls  issued from 

channels A and B o f the Output M ixer by two DC voltages representing re s p e c tiv e ly  the cosine and the sine 

o f  the i  p ha se -sh ift ang le , then by adding the s igna ls obta ined. This e la bo ra tio n  process o f the phase- 
s h if te d  signal corresponds to  the  mathematical formula :

s in  (u t + <(>)= cos $. s in  wt + s in  cos u t

The DC voltages representing  cos <f> are generated from three 3 kHz s ig n a ls , re s p e c tiv e ly  phase- 

s h if te d  from - 90°, - <t> and - (90° + <t>) w ith  regard to a reference s ig n a l. These s ig n a ls  are obtained by 

d iv id in g  a 10.8 MHz frequency by 3600 through a counter by 100, two counters by 36 and two coincidence 

c ir c u i ts  a llow ing  the $ p h a s e -s h ift programming.

VI-13



VI-10-1 DIGITAL PHASE-SHIFT

This subassembly, whose schematic is  on p la te  V I-16 , generates the d ig i ta l  s igna ls  from which 

the DC vo ltages representing  cos $ and s in  <j> are e laborated.

The 10.8 MHz frequency th a t o s c il la to r  021 generates is  d iv ided  by 100 in  counter D21 cons is ting  

o f two 74 162 decades (in te g ra te d  c ir c u i ts  SN2 and SN3, p la te  V I-1 6 ). The 108 kHz frequency issued front 

counter D21 is  d iv ided  by 36 in  counter D22, which provides both BCD s igna ls  p e rm ittin g  the 10° and 100° 

steps programming o f the <t> pha se -sh ift and fo u r 3 kHz s igna ls in  phase quadrature.

The BCD s igna ls  are provided by a d iv id e r  by 36, cons is ting  o f two 74 162 decades ( in te g ra te d  c i r ­

c u its  SN4 and SN5) whose synchronous rese t is  ensured by a NAND gate ( in te g ra te d  circu itySN 13) de tecting  

the s ta te  35 o f the d iv id e r . The s igna ls  in  phase-quadrature are generated by a Johnson counter con­

s is t in g  o f two J-K f l ip - f lo p s  (in te g ra te d  c ir c u i ts  SN15 and SN16) which change s ta te  a t  the same ra te  as 

the d iv id e r  by 36, so as to  d e liv e r  3 kHz frequency s ign a ls .

Counter D21 a lso provides BCD s igna ls  which are app lied to  a coincidence c i r c u i t  re ce iv in g  the 

programming s igna ls  o f  the 0 .1° and 1 ° steps o f the $ p h a se -sh ift. This coincidence c i r c u i t ,  made up o f 

exclusive-OR gates (in te g ra te d  c ir c u i ts  SN6 and SN7) whose outputs are linke d  toge ther so as to  c o n s ti­

tu te  a w ired AND, transm its  to  counter D23 a 108 kHz frequency delayed by the number o f c lock pulses 

equal to  the programmed value o f the 0 .1° and 1° steps. Counter D23, which cons is ts  o f two d iv id e rs  by 3 

(in te g ra te d  c ir c u i ts  SN8 and SN9) fo llow ed by a Johnson coun te r(in teg ra ted  c i r c u i t  SN10), d iv id e s  th is  

frequency by 36 and d e liv e rs  fo u r 3 kHz s igna ls in  phase quadrature. A second exclusive-OR coincidence 

c i r c u i t  ( in te g ra te d  c ir c u i ts  SN11, SN12 and SN14) rece iv ing  the BCD s igna ls  issued from counter D22 and 

the programming s ign a ls  o f the 10° and 100° steps o f the <)> p h a se -sh ift, co n tro ls  the rese t o f th is  D23 

coun ter, so th a t i t s  ou tpu t s igna ls  are phase-shifted from $ w ith  regard to  the s igna ls  d e live red  by 
counter D22.

VI-10-2 GENERATION s in  <f> /  cos $

This subassembly, whose schematic is  on p la te  V I-17 , e laborates the DC voltages representing the 

cosine and the sine o f the <f> p ha se -sh ift angle.

The s igna l phase-sh ifted  from - 90° th a t counter D22 d e liv e rs  is  made s inuso ida l by band-pass 

f i l t e r  FL21 preceded w ith  a m p lif ie r  A21. The gain o f th is  a m p lif ie r  is  regulated through a synchronous 

d e tec tion  performed by m ixer M21 fo llow ed by low-pass f i l t e r  FL22, which provides a constant le ve l to  the 
s ine  wave d e live red  by f i l t e r  FL21.

On the o the r hand, m ixer M22 fo llow ed by low-pass f i l t e r  FL23 achieves a phase d e tec tion  between 

th is  s inuso ida l s igna l and the 0° reference signal d e live red  by counter D22. Thus, low-pass f i l t e r  FL23 

provides a DC vo ltage  phase-locking o s c il la to r  021 to  the frequency fo r  which band-pass f i l t e r  FL21 
b rings no p h a s e -s h ift.

M ixer M23 performs the frequency beat between the sine wave d e live red  by f i l t e r  FL21 and the signal 

phase-sh ifted  by -$  issued from counter D23, which provides a t the output o f low-pass f i l t e r  FL24 a DC 

vo ltage rep resen ting  cos <f>.

In the same way, m ixer M24 performs the frequency beat between the sine wave de live red  by f i l t e r  

FL21 and the s igna l phase-sh ifted  by - (90° + 41) issued from counter D23, so as to  ob ta in  a t the output 

o f low-pass f i l t e r  FL25 a DC vo ltage  representing s in  <f>.
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VI-10-3 OUTPUT CIRCUIT

This subassembly, whose schematic is  on p la te  V I-18 , d e liv e rs  the sin  (u t + $) output s i g n a l  by 

m u ltip ly in g  the sine waves issued from channels A and B o f the Output Mixer by the two DC voltages 

generated in  the preceding subassembly. L inear m u lt ip l ie r  M25 re a liz e s  the product between the vo ltage 

represen ting  cos $ and the F7 signal issued fro * the Output Mixer, whilst the product between the voltage 
representing  s in  <t> and the F8 s ignal Issued from  the Output Mixer 1s carried out by l in e a r  m u lt ip l ie r  M26.

The cos $. s in  u t and s in  $. cos u t signals respectively delivered by M25 and M26 are sunrted up in  

current adder A22, which thereby provides a sine wave phase-shifted from t  with regard to the signal o f 

channel A of the synthesizer. The leve l o f th is  phase-shifted signal is  adjusted by potentiometer (P?T) 
or calibrated by a re s is to r  b ridge , then a m p lified  by A23 which d e liv e rs  to  output connector (J 2 T ) up to  

10 Vpeak e lectrom otive  fo rce .

V I-U  SEARCH AND SWEEP OPTION 3114B

See block diagram on p la te  VI-2 and f ig u re  V I-13 , as well as schematics on p la tes  VI-19 and VI-20.
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The Search and Sweep op tion  d e liv e rs  frequency F12 : 2.1 MHz/1.9 MHz which, su bs titu te d  fo r  one 

of the FI to F5 frequencies synthesized by the Centade and the Standard Decades, provides a continuous 

v a r ia t io n  o f the syn thesizer output frequency. Moreover, twenty-one markers obtained by beat between th 

frequency generated by the in te rp o la tio n  oscilla to r and a 100 kHz frequency d ir e c t ly  derived from re fe r  
ence frequency F13 : 10 MHz issued from the Time Rase, allow use of the 3100B 3114B u n it as a sweeper

VI-11-1 SWEEP

This subassembly, whose schematic is on plate V I-19 , delivers the signal c o n tro ll in g  the frequent 

o f in te rp o la tio n  o s c i l la to r  041 according to  the operating mode selected on keyboard (K4~T).

-  In Search mode, the frequency o f o s c il la to r  041 is  adjusted through potentiom eter (P 4 l) .

-  In External mode, th is  frequency is  c o n tro lle d  by the vo ltage app lied to  connector ( J41~) .  pos­
s ib ly  attenuated by potentiom eter (?42).

-  In Free-run mode, hys te res is  comparator A43 and integrator A42 d e liv e r  symmetrical tr ia n g le s  

ensuring the sweeping o f o s c i l la to r  041. The duration of these tr ia n g le s  is  determined through a re s is to  

network switched by (K45) so as to  f i x  the sweep dura tion  between 10 ms and 300 s. The amplitude con tro l 

o f these tr ia n g le s  achieved by potentiom eter (P42)allow s adjustment o f the sweep w id th , w h ile  the super­

p o s itio n  o f a DC vo ltage determined by potentiom eter (̂ P4~T) provides continuous adjustment o f the center 
frequency around which the sweep is  achieved.

-  In Triggered mode, the frequency o f o s c il la to r  041 is  swept by a sawtooth generated through 

hys te res is  comparator A43 and integrator A42, changed in to  a one-shot c irc u it  by the R-S f l i p - f l o p .  This 
f l i p - f l o p  d e liv e rs  at the end of each sawtooth a "0* logic level which brings the hysteresis comparator 

back to its  orig inal s ta te . Pressing 'Stop* key ( M 3 )  or applying a *0" level to socket ( j4 7 ) a lso cause 

the appearance of th is  "0* level on the R-S f l ip - f lo p ,  which w ill not disappear u n til "Start" key (K42) 

is pressed or u n til a "0" level is  applied to socket (J46) .  As 1n free-run mode, the sweep duration  is  

determined by switch (M S )  , the sweep width is adjusted by potentiometer ( P42) , w h ils t potentiom eter 

(pTT ) provides continuous adjustment of the center frequency.

VI-11-2 INTERPOLATION

This subassembly, whose schematic is on p la te  V I-20 , d e liv e rs  frequency F12 : 2.1 MHz/1.9 MHz as 

w ell as the m»rkers and the 5 (Hz *  1 MHz frequency representing the output frequency v a r ia t io n  o f the 
generator synthesizer.

O scilla to r 041 generates a frequency variable from 21 MHz to  19 MHz, from which frequency F12:

2.1 MHz/1.9 Wiz is d ire c tly  derived through a division by 10 in d iv ider D43 . This o sc illa to r is con­
tro lle d  through lin e a r ity  corrector A41 by the control voltage delivered by the Sweep subassembly.

Mixer M4 and band-pass f i l t e r  FL43 make a substractive beat between the frequency o f o s c illa to r 04 

previously f ilte re d  by band-pass f i l t e r  FL41, and a 25 MHz frequency delivered by band-pass f i l t e r  FL42. 

As th is  25 MHz frequency 1s d ire c tly  derived from frequency F13 : 10 MHz through division by 2 and har­
monic selection , the substractive beat selected by f i l t e r  FL43 provides a 5 MHz *  1 MHz frequency whose 

variation  represents exactly the varia tion  of the synthesizer output frequency.

Reference frequency F13 : 10 MHz Issued from the Time Base is  divided by 100 in dividers D41 and 

D42, the outputs of which are linked to a NAND gate pulse generator delivering both 100 kHz frequency 

pulses and 1 MHz frequency pulses having an amplitude double that of the f i r s t  ones. These pulses are 

app lied  to  sampler M42, rece iv ing  on the o ther hand, the 21 MHz/19 MHz frequency generated by
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o s c i l la to r  041. Low-pass f i l t e r  FL44 se lec ts  the 21 coincidences between the frequency o f o s c i l la to r  041 

and the sampling pu lses, which provides 3 markers in d ic a tin g  the center and the ends o f the d ispers ion  

range as w ell as 18 in term edia te  markers. The markers issued from low-pass f i l t e r  FL44 are d ir e c t ly  

a v a ila b le  on connector ^J4?)whi 1st connector (J 4 3 ) d e liv e rs  am p lifie d  and r e c t i f ie d  markers.
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a d r e t  [ g l i a d f c r i o r i i q p G J  w

OPTION IEEE BUS OPERATING INSTRUCTIONS

This option made of two boards trans la tes  the IEEE bus information into 
paral lel BCD signals. It subst i tu tes  in programming to the local synthesizer  
controls .

The board connec teur  isolate the IEEE bus signals from those of the 
inst rument.

The board bus carr ies  the exchange protocol  of the IEEE bus, the address 
recognit ion,  the Loca l/Remote  control  and the five registers decoding. Four 
of them, namely  A, B, C and D are used by the wired options of the 
inst rument  (3111 and 3112), and the f if th register  is reserved to the f r e ­
quency program mation.

Both option 3111 and 3112 can be programmed by ei ther  registers  A, B, C 
or D. *

The frequency is programmed by hundredths of a Hz steps.
The phase shif t is programmed by tens of a degree steps.
The a t tenua t ion  is programmed in tens of a dB steps.

The message is enabled by a ca rr iage  return (RC) a question mark (?) or a 
end of message trigger.

Functions : AH1, T0, SH0, LE0, SR0, RL2, TE0, L l ,  PP0, DCl,  DTI,  C0. 

f  . D F D C

®

0 C B A

©

* Defini t ion of the programming prefix corresponding to the wired option.
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IEEE BUS OPTION BLOCK DIAGRAM
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V
I-2

0

HP 8 5 a d d r e s s HP 9 8 2 5  a d d r e s s  0 PET a d d r e s s  4

B A

a )  p h a s e  
s w e e p

b )  l e v e l  
s w e e p

c )  f r e q u e n c y  

s w e e p

1 0  OUTPUT 7 0 0 ;  "
2 0  FOR X = 0 t o  3 5 0 0  STEP 10  
3 0  OUTPUT 7 0 0 ;  " B " ,  X 
4 0  NEXT X 
5 0  GOTO 2 0

0 w r t  7 0 0 .  "F
1 f o r  X = 0 t o  3 5 0 0  b y  10
2 w r t  7 0 0 .  " B " .  X
3 n e x t  X
4 g t o  1

10  OPEN 1 . 4
20  P R I N T  « 1 .  " F 1 0 0 0 0 0 A 0 ”  
30 FOR X = 0 t o  3 5 0 0  STEP 
<*0 P R I N T  # 1 .  " B " .  X 
50  NEXT X 
60  GOTO 30

1 0  OUTPUT 7 0 0 ; " F 1 0 0 0 0 0 B 1 0 0 "  
2 0  FOR X = 0 t o  5 0 0  STEP 10 
3 0  OUTPUT 7 0 0 ;  " A " ,  X 
40  NEXT X 
5 0  GOTO 20

0 w r t  7 0 0 .  " F
1 f o r  X = 0 t o  5 0 0  b y  10
2 w r t  7 0 0 .  " A " ,  X
3 n e x t  X
4 g t o  1

10  OPEN 1 . 4  
20  P R I N T  t  1 .  " f  
30  FOR X = 0 t o  5 0 0  STEP 10 
40  PR I N T  « . " A " .  X 
50  NEXT X 
60 GOTO 30

10  O I S P  " S t a r t  f r e q u e n c y "  
O I N P U T  F 

2 0  D I S P  " S t o p  f r e q u e n c y "  
© I N P U T  X 

3 0  OUTPUT 7 0 0  ; " A 0 "
4 0  FOR J  r  F t o  X STEP 10 
5 0  OUTPUT 7 0 0  ; " F " ,  J 
6 0  NEXT J 
70  GOTO 10

0 e n f ' S t a r t  f r e q u e n c y " ,  F

1 e n t " S t o p  f r e q u e n c y " ,  X

2 w r t  7 0 0 .  " A 0 "
3 f o r  J  = F t o  X b y  10
4 w r t  7 0 0 ,  " F " .  J
5 n e x t  J
6 g t o  0

10  OPEN 1 , 4

20  P R I N T " S t a r t  f r e q u e n c y "  :
I NP UT  F

30  P R I N T " S t o p  f r e q u e n c y " : I NP UT  X 
40  P R I N T  *  1 .  " A 0 "
50  FOR J = F t o  X STEP 10 
60  PR I N T  # 1 ,  " F " .  J 
7 0  NEXT J 
80  GOTO 2 0

p 0 C B A
c\j r- r- r-

d )  p h a s e  
t h a n  
l e v e l  
s w e e p

10 D I S P " F r e q u e n c y " f e i I N P U T  F 
2 0  OUTPUT 7 0 0 ;  " A 0 F " ,  F 
3 0  FOR X = 0 t o  3 5 0 0  STEP 10 
40  OUTPUT 7 0 0  ; " D " .  X 
5 0  NEXT X
6 0  FOR X = 0 t o  5 0 0  STEP 10 
7 0  OUTPUT 7 0 0 ; " A " ,  X .  " B " .

X,  " C " ,  X 
8 0  NEXT X

9 0  GOTO 10

0 e n t " F r e q u e n c y " .  F
1 w r t  7 0 0 .  " A 0 F " .  F
2 f o r  X = 0 t o  3 5 0 0  by  10
3 w r t  7 0 0 ,  " 0 " .  X
4 n e x t  X

.5 f o r  X = 0 t o  5 0 0  b y  10
6 w r t  7 0 0 .  " A " .  X .  " B " .  X.  

" C " .  X
7 n e x t  X

8 g t o  0

1 0  OPEN 1 . 4
2 0  P R I N T " F r e q u e n c y ” : I NPUT F 
30 P R I N T  *  1 .  " A 0 F " .  F 
40 FOR X = 0 t o  3 5 0 0  STEP 10 
50  P RI NT  # 1 .  " D " .  X 
6 0  NEXT X
7 0  FOR X = 0 t o  5 0 0  STEP 10

8 0  P R I N T  *  1 .  " A " .  X .  " B " .  X,  
" C " .  X 

9 0  NEXT X 
100 GOTO 20

ITiSl
©
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a d r e t  i f f i U i M e l b r l a r f i m i u i i i J  „

PET 2001

* Equipment address : 5

10 OPEN # 1,5
20 PRINT "HIGH FREQ LIMIT"
30 INPUT FI
40 PRINT "LOW FREQ LIMIT"
50 INPUT F2
60 PRINT "FREQUENCY STEP"
70 INPUT F3
80 PRINT "GOING UP LEVEL"
90 IN P U T  A l

10/) PRINT "GOING DOWN LEVEL"
110 INPUT A2
120 PRINT "TIME"
130 INPUT T
140 FOR F = FI TO T2 STEP-F3
150 PRINT # 1, "F",  F, "A",  A2
160 FOR I * 1 TO T : NEXT I
170 NEXT F
180 FOR F = F2 TO F I  STEP F3
190 PRINT « 1, "F",  F, "A",  Al
20/) FOR I = 1 TO F : NEXT.I
210 NEXT F
220 GOTO 20
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