HRC Event Time Tag Investigation
- J. Gomes, 9/27/01
1. Summary

We found that an incorrect signal on the HRC motherboard was connected to the time tag circuit, the effect
of which isto cause each telemetered event to have atime tag which is associated with the previous event,
whether that previous event was telemetered or not.

2. Dstalls

As shown in the diagram below, the HRC starts processing each event that exceeds the amplitude of the
event trigger level attimetl. Timetl isderived from the zero crossing of the“FAST” signal, which

occurs at afixed time (~2us) after the onset of the event waveform. A signal called “GS’, which isused to
initiate many event processing functions, begins at thistime. One of the functions of “GS” was to latch the
content of the Time Counter into the Event Time Buffer. At time t2 (10us after the onset of “GS”), asignal
caled “CLR" transfers the Event Time Buffer contentsto the TLM Event Buffer for events that meet the
criteriato be telemetered.

Wefound that asignal called T/HRES was connected to the Event Time Buffer instead of “GS’. T/HRES
isaninverted version of “GS”, delayed by 0 to 1us. Sincethetime bufferstransfer their dataon the
positive-going edge of their clock waveforms, this error delays the clocking of the Event Time Buffer until
t3, which isafter the TIm Event Buffer transfer time, thus the time tag telemetered with each event actually
belongsto the previous event. It isimportant to note that that previous event may or may not be
telemetered. Events which are not telemetered are those excluded by the “validity” criteria (upper level
discriminator, center blank, etc.) or those that are excluded because the event fifo isfull, or the event
processor is busy.

S0 CLOCK

S0 SYHC

. 7 LEUEL
PREAME _ " SL O™ _//_ ------
ST GHAL J‘II
PREAMP _"FAST"
SIGHAL '||//
+ 1
Gs
t =
CLE T
INTEMCED WAUEFORMS
]
T-HRES — ¥
CLR F
t =

ACTUAL WAVEFORMES

T1 IWTEHDED TIME TO LATCH TIME COUNTER REEACRING IMTO THE EVERHT TIME EUFFER
T2 TIME WHEM EUENTTIME EBUFFER CORTERTS ARE TRAKNSFERRED TO THE TLM EUWEHT ELUFFER
T2 ACTUAL TIME WHEM TIME COURTER READIMNG IS LATCHED INTO THE EUVERT TIME EBUFFER






