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Trigger Logic for 1 DAQ mode
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X :infoutput not used in trigger design
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GC

SH

LHRS T1: SO&S2

LHRS T2: (SO| | S2)&GC
CLOCK

T1:S0 & S2
T2:(S0||S2) & GC
T3:50 & S2 & GC*
control triggers or free
control triggers or free
control triggers or free
control triggers or free
CLOCK

*T3 is regenerated from T1 and T2 on RHRS
to save one connection cable
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— NIM —_—
i 'I Logic
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forx >1 and
MARATHON

T1: (SO & S2),
T2:((S0||S2) & GC),
T3: (SO & S2 & GC),
T4: (SO & S2)g

T5: ((SO| |S2) & GC)g
T6: (SO & S2 & GC)g
Not used

CLOCK

for (e,e’p)

T1: (SO & S2),

T2: ((SO| |S2) & GC),
T3: (SO0&S2 & GC),

T4: (S0&S2),& (S0&S2)g
T5: (SO&S2), & S24

T6: (SO&S2), & SO

Not used
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LHRS TS

PS1=0
PS2=0
PS3=0
PS4=0
PS5=0
PS6=0
PS7=0
PS8=0
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—_—
—

RHRS TS

PS1=1-1000
PS2 =1-1000
PS3 =1-1000
PS4 =1-1000
PS5 =1-1000
PS6 = 1-1000
PS7=0

PS8 = 1-10000

* Some of the signals on the RHRS have to be delayed to be in time with LHRS

triggers

 T1-T3 LHRS triggers - similar for all experiments

* T4 —T6 RHRS triggers (single or concidence triggers)
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Trigger Logic for 2 DAQ mode
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Logic

X :in/output not used in trigger design

S0

s2
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SH

LHRS T1: SO&S2

LHRS T2: (SO| | $2)&GC
cLOCK

* Some of the signals on the RHRS have to be delayed to be in time

RHRS
—
—
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—
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* Connections to RHRS are intact but triggers
are disabled on RHRS by TS prescales

VYV VY VYYY

with LHRS triggers
* T1-T3 LHRS triggers - similar for all experiments
* T4 —T6 RHRS triggers (single or concidence triggers)

T1:SO0&S2 *

T2: (S0||S2) & GC *
T3:50&S2 & GC *
Another trigger or free
Another trigger or free
Another trigger or free
Another trigger or free
CLOCK *

Inactive T1 (left)
Inactive T2 (left)
Inactive T3 (left)

T4: (SO & S2),

T5: ((SO| |S2) & GC)g
T6: (SO & S2 & GC),
Not used

CLOCK

LHRS TS

PS1 =1-1000
PS2 =1-1000
PS3=1
PS4=0
PS5=0
PS6=0
PS7=0

PS8 = 1- 10000

RHRS TS

PS1=0
PS2=0
PS3=0

PS4 =1-1000
PS5 =1-1000
PS6=1
PS7=0

PS8 = 1-10000




Trigger Logic for 1 DAQ mode

LHRS

Tland T2 to
RHRS Trigger Logic

————— T1:S0&S2
——— T2:(S0||S2) & GC

\ A 4

SO =———
2 ——

Trigger ——> T3:5S0 & S2 & GC*

¢Cc —m> g ———ye—p coNtrol tr!ggers or free To LHRS scaler and TDC via
SH ———p LOgIC X > Con:m: Er!ggers or ;ree NIM to ECL custom converter
——p control triggers or free
CLOCK =—— b CLOCK » Clock to RHRS
Trigger Logic
*T3 is regenerated from T1 and T2 on RHRS to save
X : infoutput not used in trigger design one connection cable
RHRS forx >1 and for (e,e’p)
MARATHON
>0 — T1:(S0 & S2), T1: (SO & S2), To RHRS TS,
éé — T — §§%0 Il 5522)&&GGC§)L I 5(5%08152 & CG)C)L scaler and TDC
: : L .
o [lgger — T4 (50&52), = | T4 (50852).& (s0&s2), | Via custom NIM
. —_— OgIC [=——> 7T5:((SO0||S2) & GC)g | T5: (SO&S2), & S2 -> ECL
LHRS TliH ?SSOHSg?S%g(ZZ E— > T6:(SO&S2&GC)g | T6: (50&S2) & SO, converter
' ——>  (CLOCK CLOCK j
CLOCK =

* Trigger logic can be either NIM or MLU or both with one output as control in scaler
and TDC

* Some of the signals on the RHRS have to be delayed to be in time with LHRS
triggers

* T1-T3 LHRS triggers - similar for all experiments

* T4 —T6 RHRS triggers (single or concidence triggers)



Trigger Logic for 2 DAQ mode

LHRS
—p T1:S0 & S2 * 7
SO — > T2:(S0||S2) & GC *
GC — Looi ——> Q”Otﬂer”iggeror;fee - after custom NIM -> ECL
SH —— ogic % > Another trigger or free converter
CLOCK e - érgéhKer*trlgger or free
* Connections to RHRS are intact but triggers are
X : infoutput not used in trigger design disabled by TS prescales
RHRS
S0 == Inactive T1 (left) ]
2 — == |nactive T2 (left) To RHRS TS, scaler and TDC
GC — Trigger [ Inactive T3 (left) }
oH gg Th (50 & 52)c | after custom NIM -> ECL
LHRS T1: S0&S2 ——| LOgIC |— T5:((S0] |S2) & GC)g converter
LHRS T2: (50| | S2)&GC ——¢—> .y E0&s2&Gok
LHRS CLOCK =" -

* Trigger logic can be either NIM or MLU or both with one output as control in scaler

and TDC

e T1-T3 LHRS single triggers
* T4 —-T6 RHRS single triggers
* Single triggers are fed to the indivual TS of the corresponding sides
* Using more triggers on the RHRS involves changing cables



Trigger >
gg_ » FIFO
Logic | or Disc
LHRS
A A A A TS
\ A 4 A 4 LH RS
LHRS
gp T1
Detectors 9 = | T2
o G [|§» T3
25 | k9 Clock
=3 (T4)
= (T5)
(T6)
FB busy
2 flat band cables L1A ===
to scaler and TDC LIV
(16 channels each) GO
ENl Ty

RHRS ¥ Trigger
Detectors < .
> isc >
» clock to RHRS », RHRS
—— —— ——
VVVVVVY
Busy from [— Ny > ADC gate < F-- <« =71 Busyfrom Tl @frnnrne- »
local FB {— > > TDC stop T T <2 =} localFB T2 @ffrennnnss O —
crates | R — Scaler clear - <§ =] crates T3 €frrrneeen "'; g
LOCAL & (See next T4 L ] CEERERE R - 46;
TS5 @fesnnnnns S 3
REMOTE page) ==
I T =
clock @=flssssnnnns
................ . 3 connections I
between --------------- [ FB bUSY
S R t t @ emmnmnnnnnnnnny < L1A 2 flat band cables
e " spectrometers . - LV to scaler and TDC
[ »
....... v g eemrninnenna-bes GO (16 channels each)
LOCAL @ =rnsnnnannanans = EN1
BUSY ) < BUSY
Remote [= P S > — — P Remote
(out) < ;Dr (in)
8" >
LIA S 8 LIA
Remote Qg Q < Q | — Remote
(in) : i— (out)
@]
Scaler [V} B Scaler
Clear 8 (o] Clear
Remote Jg== s < it e Remote
(Input) = ; (out)
=z pd
REMOTE LOCAL
R R R

NIM connection

s ECL on TWINNAX to 2pin

ECL connection on twisted pair
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Flow of ADC gate, TDC stop and scaler signals for both arms

ADC Gate
from TM

Scaler Clear
from TM

Delay Generator /
Dual Gate Generator

Discriminator for

width adjustment

ECL-> NIM
(LeCroy 4616)

Discriminator for

v

NIM -> ECL
(LeCroy 4616)

width adjustment

Delay Generator /
Dual Gate Generator

Discriminator for
width adjustment

FIFO

FIFO

FIFO

L

NIM -> ECL
(LeCroy 4616)

NIM -> ECL
(LeCroy 4616)

NIM -> ECL
(LeCroy 4616)

One signal for each of the scalers

Gate for all
FB ADCs

Gate for
Raster/BPM
ADC

Stop for
Top FB TDCs

Stop for
Middle FB
TDCs



Signals Exchange LHRS and RHRS

Necessary signal exchange:

 T1: NIM, fast timing

* T2: NIM, fast timing

e clock: NIM, could be slow timing

e Retiming signal: NIM, fast timing

e Scaler: ECL with LEMO TWINNAX connectors, could be slow timing
e Busy: ECL with LEMO TWINNAX connectors, fast timing

e L1A: ECL with LEMO TWINNAX connectors, fast timing

* Flatband RS485 connection TS to LHRS Fastbus crates

Available cables (found):

* 6 fast coax cables (230ns, Lemo connectors)

* 3 slower cables (don‘t know exact time, ~0.75c)

* 1 Flatband RS485 cable (not fully operational -> has to be tested)

Available? (not found):
e 2 cables with LEMO TWINNAX connectors




Next slides are not up to date!!!
27 June 2017

have to be modified for correct
setup
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April 18, 2017
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