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Abstract

The ECLine~ Driver is a dual 256x16 ~ bits words fast ECLine generator fully
controlled hy CAMAC. Designed to fit requirements of High Energy Physics experi-
ments, its flexibility makes it a general purpose unit.

It is used on the LEP ~ L3 experiment, at CERN, to implement two apj.lications.
In the first one, it generates the “trigger detector” response in order to exercize the
different trigger processors under experimental conditions. In the second one, it gen-
erates some 10000 synchronisation signals required to drive the level— 1 energy trigger

processor. 70 units are installed on the experiment.

To be published in Nuclear Instruments and Methods
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1. Introduction The 1°CTine bus [ref. 13 is Jargely used in [figh Fnergy Physics experiments.
Its Tow cost, in view of its high speed transfer capability, makes it attractive. Tlowever, because of its
one - way lealure, debugging remains its weak point. T'o be safe, one has to inject known data on the
bus ar nominal speed; this can be done with a performant ECline gencrator such as the FCLine—
Priver

On the 11 expesinwent, the fiest level (igges processors are implemented in a CAMAC coviron-
ment  Fhey are conneeted to the trigger digitizers via the ECline bus. In order 1o check the data
transmission through the hard . ECLinie — Drver units are eonnncted to the ECEine ~ bus bet...cn
the digitizers and the trigger processors. “"Ad —hoc” bit pattern hlacks of 256x16 hits datawords, ini-
tially downloaded inta the internal memory, are sent on the TCL - bus at 20 M1z,

In more refined tests, we check the detailed trigger decision on a sct of simulated cvents. Simu-
lated trigger data are written via CAMAC in ECLinc - Driver memories. The total trigger information
is splitted over 50 units. Simuhtancous transfer on EC1. bus, synchronized by front pancl signals, re-
praduces the data taking conditions in its final environment, and allows thus 1o check the operation of
cach pracessor. The 1L.EP experimental beam — crossing rate is reproduced by restarting the transfer of
the same data block transfer each 22 microscconds.

In a different application, FCLine — Driver units are integrated in the [.3 level — 1 encrgy trigger
[ref. 2] in order to generate its overall clocking sequence. They allow to synchronize any number of
channels with a very precise time definition. In the 1.3 encrgy trigger, some 10000 strobe signals ae
synchronized within 1 nanosecond every 22 mi ds. In this application, each bit of cach word
carresponds to one synchronization signal. So, each unit drives up to 32 clock scquences, cach se-
quence being limited to 256 steps. Synchonizalion sequences are coded step by step into 2x 16 —bits
datawords and downloaded into the intcrnal memories. Perfectly synchronous reshaped signals arc de-
livered at the outpul hus, and used to clack the fast trigger logic which makes the level — | cnergy trig-
ger decision

2. Principle of operation A very simplificd black diagram of the unit is displayed in Figure 1.
The F'CT ine - Driver supplics two aperation modes, respectively named transparent mode and genera-
tor mode.

In transparent mode, the 16— bits dilferential ECL. output is connected to the differential ECI,
input. Data are transmitted without any modification from input to output. It is the data laking mode
of units dedicated to hardware tests.

In generator mode, the L.CI.— output is connccted to the 256x16— bits words memory which is
recad and written via CAMAC dataway. The data transfec from memory to the ECLine hus is con-
trolled cither synchronously or asynchronously by a scquencer. It praduces either data and strabe sig-
nals ( standard FCI. made ) or reshaped signals  burstguand mode ). Asynchronous transfer is con-
trolled by cxicmal front panel signals ( allowing variable transfer rate ). Synchronous transfer is
controlled by isternal signals generated at a preselected transfer rate ( 4 possible values §. The data
hlock length, delivered on the ECLine bus is adjustahle from 1 fo 256 words. Perfectly clcan and syn-
chronized output signals are pravided by sclecting the gated mode, the signal width is then defined with
straps on the prinied hoard. This mode allows to clock fast trigger logics.

3. Circuit desfliption. The FCLine - Driver is a double width standard CAMAC unit, pro-
viding two independant RCL, channels (ports}. Its synoptic is displayed in figure 2.
In bath ck 15, the multipl selects the operation mode : P or generaior.
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In transparent mode, the ECT. data { DO ta D15 ) aad control ( RQO — WSO and ADL ) differ-
cntial input signals arc regencrated without any change and dircctly transmitted to the outpul porl. No
signal alteration is posstble. This defanlt mole is set by onc of the next CAMAC functions: Z — C —
190r1°'24

The generator mode, activated by [:26, conncets cach TCIL output part to ils intcmal memory.
Both memeries are controlled by the same address counter, and both data hanks are transferred in
parallel  This featnre allows 1o drive a 32 bits BCI. hus by storing hall of the word in cach 16 bits
word of <ame rank in halth memorics. Data transfer is controlled by a sequencer L% aclivate. up-
tions according to the paramcters memorized in the control registers namely : “starl address register™ —
“synchramisation mode”™ — “data shaping™ — “transfer frequency”.

The “nart address regisler” contents the address of the first data 10 transfer ( 0 to 255 ). The
transfer stops afier the word 255 has been transferred. At beginning of cach transfer the start address is
transmitted 1o the scquencer. It is activaled cither by front pancl signal, or by F25 CAMAC function.

The “synzhronisation mode register” defines the source of the synchronization signal dclivered to
the sequencer. In asynchronous mode it validates the external signal applied on the front panel NIM
or FCI. conncclor. In synchronous mode, the clock is intemally generated according to the preselect-
ed value stored in the frequency register. The seq clack freq Y is tri ble, in order to ad-
just transfer frequency from 10 Mhz ta 20Mhz. If it is timmed to 20Mhz, the four presclected transfer
frequencics are 2.5, & 10 or 20MHz. The "transfer frequency regisier” contains the selected value,

The "data shaping register™ controls the data shaping on both output ports. It acts only when 'the
generator mode is activated. The “standard” option delivers ECLine standard-data and strobe signals
on the output port. The “burstguard” option delivers reshaped signals on the data output port. Delay
and width of signals are selccied by on —board straps with a precision better than | ns. No parasitic
signal is generated during transieat time. Output signals ace clean cnough to be directly used to syn-
chranize a last trigger logic.

Figure 1 displays a timing scquence of the ECL. transfer. Qutput signals arc displayed in both
options :“standard” and "burstguard”.

4. Unit Operation In transparent made, the operation is trivial. In generator made, the unit
provides a jot of options, but the user has only 1o carc about options and parameters used for its ap-
plication. The operation is splil into 2 main sieps. In the first step, one writes data inlo the intemal
memory associated to each channel by CAMAC F16 function. In the second step, datawords arc
transferred onto the ECL bus according to option parameters stored into control registers, as previ-
ously described. Transfer has to be started by 25 or by front pancl signal. When started, all
CAMAC functions are inhihited up to the end of transfer.

If asynchronous transfer is selecied, only the signals delivered on front panel connectors will clock
the unit. If synchronous mode is sclecled, only the signals gencrated by the sequencer at preselected
frequency will clock the unit. A further transfer requires a new start of transfer, ie a clock excess
cannol restart the transfer.

Ecad/write in the internal memory is allowed while the unit transfers data in transparent modc
T his feature reduces the writing time overhead when and P mode are I

“On cach valid CAMAC function, the unit g Xand Q impl d fi
are 10, F1, 19 ( Z or C ), TF16, F17, F24, F25 and IF26. T'D rcads one 16 bits dataword at the address
given by the address counter. T! rcads the address counter and some control registers. 9 or Z or C
initializes the unit. TF16 writes one 16— bits dataword at the memory location addressed by the address




counter. 1717 writes the contral registers. 24 selects the transparent mode. F25 stants transfer on both
channcls 126 selecls generalor mode.

The intemal memory associated to cach channe! is selected via subaddress ( A0/A1 ). During
data transfer on the BCL. bus, alt CAMAC functions arc inhibited { Q=0 cxcept 9.

5. Counclusion The FCline Driver is a gencral purpose fast 1CLine datawords generator de-
signed to drive applications encountered in large High Fnergy Physics experiments. All parameters arc
cantealled by computes via the CAMAC dataway. Tts bursiguarded output makes it a versatite and fast
synchronous or asynchronous scquencer { 256 steps of 32 bits). Characteristics of the outpul signals
are tuned by the user depending on the application. T drives 32 bit words with a maximum transfer
ratc of 20 MIlz.

The transparent/gencrator option allows its casy integration on any ECL bus. Activated on re-
quest, it allows “in sitd” test of sophisticated ECLinc fast pracessars. Up to 256 words can be deliv-
cred on cach port, synchsonousty or asynchmnously at the maximum rate of | word cach 50 ns.

Morc than 70 units (140 ports), produced by SCAIME company [ref. 3], are now installed in the
13 experiment.

Acknowledgement We thank R.Morand for helpful discussions and critical reading of the
manuscript.
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Figure Captions

Figure | Represents a simplified block diagram of the unit. The ECL output port is connccled ci-
ther to the ECL inpul port, cither ta its 256x16 — bits words internal memory.

Figure 2 [isplays a synoptic scheme of the circuit.

dard

Figure 3 Displays a timing sequence, as observed on the ECL output port in a 20Mhz transfer in
‘both options respectively “ and “bursiguard”.
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