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POLYGANAL

A multi-channel Wise ‘transmission system

Introduction

In big accelerators groat distances have to be overcome to link 

different places with each other and specially with the control center. This 

suggests investigating multi-channel transmission systems which above certain 

distances become economical and moreover save considerable space in cable 

trenches. For a more detailed study as to the advantages of such systems 
1) see

POLYCANAL is such a system. It is designed for the transmission 

of timing pulses which have the same quality (rise time, attenuation) at the 

receiving end as though they had been sent over individual cables. More­
-4 

over the transmitted signals conserve the reproducibility of 10 with re­

spect to the CPS cycle, as one single pulse train (called M or B) serves 

for both : time reference for the synchrotron and clock pulse train for the 

multi-channel transmission.

Principle

For the control of the CPS, clock pulse trains (called M and B) 

are distributed throughout the machine area. They allow very high pre­

cision timing of any function in connection with the CPS. The individual 

pulses of the B-train are related to the magnet field with a reproducibility 

of 10 the pulses of the M-train determine the magnet cycle within - 10 

The time resolution of these pulse trains is chosen in such a way that most 

applications are covered without interpolation.

It looks advantageous to use these pulse trains as well as clock 

pulse trains for a multi-channel transmission (fig. la). Part of the time 

interval between any two consecutive pulses of the clock pulse train is avail­

able for the division into a number of transmission channels ('T in fig.lb) max 
Each channel number (1 ... n) corresponds to a characteristic tine delay 
T τ  T 
Ι n max
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Fig. 2 shows the block diagram of a PQLYCANAL transmission with

n channels. At the input the pulses to be transmitted (Μ , ) pass

through the characteristic channel-delays D......... D (T ..... T ) and lnln
enter the same cable. At the receiving end the gates G∙ 

with corresponding delays D D ( 77 0.. β 1

The gato-on-time Z' essentially determines the channel 
S

.o o are opened 

by the clock pulses, 

width C (fig· lc), c
The transmission cable can be used only in one direction. But it is possible

to connect transmitters at any place (fig. 3)<> Between different feeding

points there should be a diode to assure the transmission in the right di­

rection. The cable end is terminated,
were P√ = 2 kπ and 4∕o = 5 km.

for either direction, as the clock pulse

In a test set-up the cable lengths 

Only one cable has to be installed 

train (M and B) is in any case

di stributed everywhere.

3o Cost and economy

Using printed circuit cards the same card can either be used for 

the transmitter or for the receiver.

Depending on the number of channels used in the same place one 

has the choice between a plug-in system with plug-in units, 3 units high 

and 1 unit wide, or an arrangement where the cards are directly plugged into

a crate. The prices are ι

Plug-in : transmitter sFr 170. -

receiver sFr 200.-

1 channel sFr 370. -

Crate : transmitter sFr 140. -

receiver sFr 170.-

1 channel sFr 310. -

Fig. 4 shows the comparison between 100 channels (+ 1 cable) and 100 single

PS∕46O5 cables, the critical length being about 200 m ∙
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40 Circuit design

a) The transmitter
The transmitter consists of a standard one-shot (fig. 5),

2)which is already in use for delay units 2) The potentiometer (multi­

plier 1 to l0) is replaced by a selected resistor of about 1,15 kohms.
3)This resistance value gives the best temperature stability . For a 

temperature variation of 30°C (20°C to 50°c) the absolute error 

(in time) is less than ± 2°∕oo . The various time delays 

are achieved by different condensers. The minimum possible spacing 

between two channels is 8∕us, up to about 

to about T λ. 1,3 ms.

Tχ 600 ∕us, and 14/us up

The output 
oscillator4)oscillator .

pulse of the one-shot is amplified by a blocking-

b) The receiver

The receiver consists of the standard one-shot, a gate and a 

blocking-oscillator.

The time constant of its one-shot is :

where is the channel width (fig. lc)≡

What has been said above on the temperature stability of the 

transmitter, also holds good for the receiver,

The gate (fig. 6) is a one-shot with two planar transistors 

2N 1613 and a planar diode FD ICO. When the one-shot is triggered, 

it opens the diode FD 100 for a time 'Z' (fig. lc).

For the time being T is adjusted to 6/us up to about 

TΓ -≤, 600 ∕us. For 'T > 600 ∕us, T  12 ∕us. due to the absolute 

error caused by temperature variation.
PS∕46O5
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The maximum for 1/ is given by the dynamic error (duty-cycle 
3) of one-shot) 0

In the POLYCANAL system the number of channels in 1,5 ms is 

thus about 125 channels for M-pulses (500 cps) or about 55 channels in 

0,5 ∏s for B-pulses (1,2 keps).

The input impedance of the receiver is in the order of 18 kohmso

After passing through the gate, the transmitted pulse is am­

plified by a blocking oscillator.

U. Jacob

Hβ Pflumm

Distribution : (open)

MPS Scientific and Technical Staff

RE Group
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