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TOFONE DETECTOR & FEE (pit)




TOFINO DETECTOR & FEE (pit)

CFD CFD
e+ side e- side
Low Low
Threshold Threshold
l[mz] 1[1..12]

MeanTimer (MT)
Low Threshold

1.12]

MT_LT TOFINO [1..12]
(To Back-to-back logic)

CFD CFD
e+ side e- side
High High
Threshold Threshold
l[mz] 1[1..12]
MeanTimer (MT)

High Threshold

[1.12]

MT_HT TOFINO [1..12]

(To Back-to-back logic)




Laser)a
(to QD 7)

To QSCAL 2

Laser
(from photodiode

Discrimin.
QD8

TRIGGER LOGIC

14
Pulser Discrimin. Pl EcLam | 1 » EN_Laser )
Qb4 |
'] OUTPUT 2_>EN_Pulser
1 0 REGISTER 3 Trig
y e |~ » EN_orfino » ENABLE
Time Calibrator 2 S8
Not connecte: PLU 1B
_3> 0 5—» EN_orfone )
[0*trigsel(6)+
1*trigsel(7)+ 0
<[(ORfino*Orfone)b AgselBl)
(To V4 ch.9) (DAQ started)
<J|ORfino*Orfone)a
“(To V3 ch.9) |
nag* DUAL ECL-NIM
‘%&E%?%RME_I TIMER TU1 | ¢ 1ch.9 |
“Toascalz 7 T[3*4] £
OR-MBpres)a 0 | 0.4 | ORtriggers*BUSY
(from PRES1 ch.3) 2 (to shaper T1)
MUL Tfone>1 S
(from Discr. Camac ch.2) d
(OR TOFONE)a E 0 1, PLU1A |57  , ORtriggers
(from shaped OR ch.3) PLU 2A [4*trigse/(3)+6*t/igsel(2)+ (to ECL-NIM 1 ¢ch.1)
(OR-MB)d 4. +2*trigsel(10)+3*trigsel(9)+ o,
(from CDEL1 ch.5) * eyt
+3*4*trigsel(5)]
5 4 3
— — > <
BTB-MBpres)a 6
(from PRES1 ch.2) 7 S?
7
— o
PRESCALER
—» (BHApres)a
AHES ERL To BORER scaler ch. 6
(BHA presc.)
PRESCALER
PRES2 ch.2
: L, BHApres
To CDEL2 ch.10
(fo V3 ch2)
%OR-ELpres!b
eVEg PRESCALER | » BTB-ElLpres
PRES2 ch.1 To CDEL2 ch.11
(MULT>1_HYP)a 0 0
(from LE308) [0*2] (HyP)
(MULT>1_BHA)a 1 6| [0+1+2+43+4+5+6]
(from LE308) v
(BTB-EL)a 2 1 0 GTS Y
(from CDEL1 ch.2) i 1*3*5] (BHA)
(BTB-MB)a s | puas |°¥ 1 TOF
(from CDEL1 ch.1) 4
2 18l
[22] (BTB-EL )(K+K-) B S BuSY
(OR-EL)C (not connected) 5 3 0sl > from
(from shaped OR ch.5) L 4 detectors
(BTB 1-1)a 2 [0°2] (HyP) '|I:I0YCDEL2 ch8 ot LMD
(from CDELA ch.10) i
7 6 5 STB
— — BHA —
[1"3"5] BHA) 1o CDEL2ch9
6 7
INJECT (from Dafne) | DUAL INJ [0+1+2+3+4+5+6]
“| TIMER TUS (injection BUSY)
V3_vetfo
¥4_Vet° [ ranour I: (giobal busy) [eccam |,
| FO3 |

I 1ch. 15 I



TOFONE MULTIPLICITY LOGIC

5xC211
CAMAC

MT Tofone[1..72]
programmable
delay

, (OR TOFONE)a

(to PLU2A ch. 3)

(OR TOFONE)b

g (to COMMON STOP logic)
]
LE301 —>| S |—>| Sl —»I ECLNM [, (OR TOFONE)d
(to CDEL2 ch.12)
OR biseriming |, (OR TOFONE)c
TOFONE To Borer scaler ch.7 (Ortofone)
Discrimin. (OR TOFONE)e
e (to V3 ch.4)
Shaped OR ch.2 (OR TOFONE)f
MALU 1 oro N (to V4 ch.4)
G:ORfone » to CTDC ch.1
AMIO
IN
GAl v
ECL-NIM
EN-V3
RTI
MALU 2 oro
AMIO
IN DUAL Counter
GAl | TIMER TU7 | QSCAL 1 |
RTI
» G-ORfone
(to PU1 ¢h.10)
MALU 3 oRrRO
Discr. CAMAC MULTf 1
AMIO GEIC | one >
" chi2 > o PLU2AGh.2)
GAI
RTI
ECL
Shaper
MULT>1_HYP)a
&2 'NOUT »> '(Fo PLU2B ch. 0 )
LE308 +ve _ (MULT>1_HYP)b
» (To CDEL2 ch. 0)
o _ (MULT>1_BHA)a
Multiplicity auT » (To PLU2B ch. 1)
selector pgpa
» (MULT>1_BHA)b
&1 (To CDEL2 ¢h. 1)

Delay
CDEL1 ch.6

A

(OR-EL)a

V512
ch.3 A

(from LE297)

(ORtriggers*BUSY)a

(from Shaper T1)

(OR-MB)b

M
TIMER TU8

DUAL

(from LE297)

(OR-MB)c

. | le
cngflﬂh.«t |‘

(from shaped-OR ch.4)



BACK to BACK LOGIC

LE297
Back- to- Back 1-3

Shaped » (OR-EL)c
OR ch.5 " ToPLU2Bc¢ch5
, (OR-EL)b
" ToCDEL2¢ch.7
» (OR-EL)a
To V512 ch. 3B
» (BTB-EL)a
ToPLU 2B ch.2
»(BTB-EL)b
to CDEL2 ch.3

e _(BTB-EL)c

1 % To Scaler BORER ch. 3 (BTB K+K-)
»(BTB-EL)d
ToPU1ch5
i . ToPU1 ch.9

[ , (BTB-MB)b
" To Scaler BORER ch. 8 (BTB tofino)

_.| Delay I > (BTB-MB)a
CDEL1 ch.1 to PLU 2Bch.3

Delay
C211 CDEL1ch.8
CAMAC
MT_HT TOFINO [1..12] Delay
(High threshold) ]| »
1.12

Delay
CDEL1ch.2

(OR-MB)e
to CDEL2 ch.6

(OR-MB)d
to PLU 2A ch.4

Delay
CDEL1ch.5

(OR-MBJc «—| Svoec |
to CDEL1 ch.4 )

Delay
CDEL1 ch3 ’
N Delay PRESCALER » (BTB-MBpres)a
CDEL1 ch.0 PRES1ch.2 1('n PI L A n'I: 6 )
L » (BTB-MBpres)b

(OR-MBpres)a‘_ PRESCALER
to PLU 2A ch.0 PRES1 ch.3

To CDEL2 ch.5

> Delay | Discrimi I »To CTDC1ch. 0
box 16 |

(OR-MBpres)b <—| 1 I > (OR-MB)a
to CDEL2 ch.13 To delay box, to discr.16
Discrimin. |_' Counter
15 QSCAL 1
(OR-MB)f
.12 To Scaler BORER ch. 9 (Or tofino)
C211 3
MT_LT TOFINO [1..12] el
= | Discrimin. OR-MB
(Low threshold) ? Delay |sc;|3m|n | —* #‘o PU1 ch.llg
; _(OR-MB)h
(to scaler V3 ch.6)
1.42 . (OR-MBY)i
" (to scaler V4 ch.6)
»(OR-MB)b

ToV512Bch. 0

MLU 2373 » (BTB 1-1)a
Back- to- Back 1-1 ToPLU 2Bch.6
0
»| DetaycoEL1 »(BTB 1-1)b
R $’0 CDEL2 031.2

| EcLtiM » (BTB 1-1)c
: To Scaler BORER ch. 4 (BTB 1-1)




TRIGGER, GATE and CS DISTRIBUTION

1:.5
DUAL GATE FAN OUT To LMD
—P| GENERATOR |—V to7 » ADC gates
Gate_PU1
FAN OUT Discrimin.
= Gate_PU2
FO1
Gate_PU3
. (ORtriggers*Busy)c
" (Toscaler V3ch. 14)
(ORtriggers (ORtriggers*Busy)d
(To V512.¢h. 7C) ‘—l > (To scaler Vdch. 14)
ORtriggers*Busy m ToQSCAL1
(from PLU 1A ch. 0) —>| S '—>| ECLM |—0
. : *
(ORtriggers*Busy)b
(To BORER scaler ch. 11)
To TOF 1.3 Shaper Lo Trigger to
ADC gates T2 | > GTS, TOF, IS,
0Sl, LMD, STB
corbos
Plgate
ST03
EN_laser »loa ol | Delay | : | Discrimin. Laser
(from OREG) GG (cable) Qps (From Photodiode)
Stop
EN_pulser e
(from- gREG) »[3A generator sg e B Pulser
(From Pulser)
EN_orfino »laa 8 Discrimin. Delay (OR_MB)a
(from OREG) 16 box (from Discrim.16)
EN_orfone P
(from OREG) g 58 = (OR TOFONE)b
(from ECL/NIM1 ch.1)
TDC camac | stop_NiM ECL 1.4 ToTOF TDCs
cTDC1 ouT OUTs com. stop
DUAL GATE NIM MST03
GENERATOR
ouT oo > 9outs b To STBTDCs
NIM NIM = ECL com. stop
out
MSTO03 7
Granite i ToSTB TDCs
NIM = ECL com. stop
ToLMD TDCs 1.9 IVéSTOS
top outs
£om. S NIM > ECL




SCALERS AND PATTERN UNITS

Gate_PU2

(from QD1)

» (BTB-EL)e
(to V3 ch.3)

» (BTB-EL)f

(to V4 ch.3)

SCALER
V1

SCALER
\3

gr\ﬂg IL‘I;I;;;) HYP)b 9 Pattern Unit
(MULT>1_BHA)b 1 0.13 PU2 ’
(from LE308) > <
(BTB 1-1)b 2
(from CDELT ch.10)
(BTB-EL)b 3
(from CDEL1 ch.2) P Delay
— CAMAC
(BTB-MBpres)b 5 CDEL2
(from PREST ch.2)
(OR-MB)e 6
(from CDEL1 ch.5)
(OR-EL)b 7
(from CDEL1 ch.8) g
HYP 8
(from PLU2B ch.4) ”
BHA 9 3 3
(from PLU2B ch.6)
BHApres 10 1.8 ECL-NIM
(from PREST oh 1) m——|  ENV
BTB-ELpres " #,
(from PRES2 ch.1) o
(OR TOFONE)d 12
{from ECUNIM 1 ch.0)
OR-Mbpres)b 13
(from PREST ch 3) ECL/NIM 3
ORtriggers ECL-NIM 1 15
(from PLU1A ch.7) ch. 5 9.16 p——
1 . EIN-V 2
16
iscrimin. iscrimin.  |__(time) _
D 3 | DI i | atlS ol 1] 10
To QSCAL1 l
4“16}_.| Discrimin. | | Discrimin. 4 (HYP)d &
21 W VIcho) >
(BHA)d
(to V4 ch 1)
(time)
12
100 Hz Discrimin. 5
10 2 (HYP)a
(BTB-EL)c 3 5 (BHA)a (BHA)c
(from discrim. 11) (to V4 ch.1)
(BTB 1-1)c 4 (HYP)c |
(from ECUNIM 4 ch 1) o V3cho) ~
(BHApres)a 6 N
(from PRES1 ch.1) SCALER g
(OR TOFONE)c 7 N B (TIME_100Hz)a
(from discrim. 9) ( Orer) (to V3 ch.15) g
(BTB-MB)b 8 (TIME_100Hz)b |
(from discrim. 14) v (to V4 ch.15)
(OR-MB)f 9
(from discrim. 12)
(Ortriggers*Busy)b 11

rom discrim.

SCALERS
AND
PATTERN
UNITS (2)




SCALERS AND PATTERN UNITS (2)

Gate PU1
(from QD1 l
gate

(HYP)b 1
fomdser |
(BHA)b
(from discr. 5)

3

—_—
4] PU1
(NIM)
ORfino*ORfone 6
(from TU1)
(BTB-MB)c
(from TU5)
G-ORfone 10
(from TU7)
8

Pulser Discrimin. »| Delay box
(from pulser) Qb4

V3_veto

(from Fan-out FO3)

veto

SCALER
V3

0 (HYP)c
<ﬁfrom discr. 4)

1 (BHA)c

(from discr. 5)

2 (OR-ELpresc)a
(from PRES2 ch.2

3 (BTB-EL)e
————{fromE/NV1ch3

4 (OR TOFONE)e

(from discr. 10)

6 (OR-MB)h
‘—(from discr. 13)

e
e

9 (Orfino*ORfone)a
(from ECL/NIM 1 ch.9)

12 (cascaded with ch. 13)
e (cascadedy

14 (Ortrigger*BUSY)c
[ (from FAN-OUT FOT)

15 (TIME_100Hz)a
[ (from discr. 21)

V4_veto

5 (from Fan-out FO3)

Discrimin. Discrimin. DUAL | (laser) S ~
(from photodiode) QD8 (4 TMERTU2 |
RFiay 13
Discrimin.
(from Dafne) QDé
veto
MT_LT TOFINO [1..12] c211
(from Mean Timer) - CAMAC SCALER
11.12] PRy [1..12’ V5

CDEL3

MT_LT TOFINO [1..12]

(free NIM ouputs)
[1.12] (Rack C06) [1.12]

[1.12]

[1.12]

PU 3

Gate_PU3 gate

(from QD1)

SCALER
V4

0 (HYP)d
—{fromEN-V 2)

1 (BHA)

N (from E/N-V 2)
(OR-ELpresc)b
[ (from PRES2ch2

3 (BTB-EL)f
[ (fom E/N V1 ch.3)

4 (OR TOFONE)f
[ (from discr. 10)

6 (OR-MB)i
¢ {from discr. 13)
el
8
e

9 (Orfino*ORfone)b
[ (from ECLINIM 1 ch.9)

11
P

12 (cascaded with ch. 13)
s
L {orriaoscpugn

15 (TIME_100Hz)b

(from discr. 21)




TRIGGER CONFIGURATION FILE

November 5th, 2003 (revised April 12th,

List of

trigsel

H O WwWwoWw-JoyUl b WN P O

=

trigsel

= o oo Joy O

[l |

FRC trigger is:

HYP

BHABHA presc
BTB-TOFINO presc
OR-TOFINO presc
BTB-K+K- presc
ORtofone*ORtofin
LASER

PULSER

TIME CALIB

OR TOFONE
MULTFONE >1
BTBfino*OR-fone

COMMON

| all of them are minimum bias trigger

(o]

| They are in OR

| They are in OR with trig 2 and trig 3

STOP

OR tofino (/RF)

LASER photod
PULSER
TIME CAL
OR tofon
OR tofin

iode

IB
e
o

(fndrun:/home/frc/Trigger/trig conf050412.txt)

2005)

PRESCALER (2 modules of

Trigsel

0 HYP

1 BHABHA

2 BTB-TOFINO
3 OR-TOFINO
4 BTB-K+K-

5 ORtofone*ORtofin
6 LASER

7 PULSER

8 TIME CALIB

9 MULTFONE >1
10 OR-TOFONE

11 OR-EL

3 channels)

NO presc

prescalll]
prescall[2]
prescall[3]

prescall4]

o NO presc
NO presc
NO presc

NO presc

NO presc

NO presc

ch 2 (module 2)

ch
ch
ch

ch

1

1

(module 1)

(module 2)

OUTPUT REGISTER

15
14
13
12
11
10

9

8

on at START DAQ

(not used now)



TIME CALIB

OR tofone

RF

OR tofino

PULSER

LASER

on at START DAQ (enable trigger PLU 1 sec. A)

O N W oY

TRIGGER PLU

PLU 1 A

CH IN

0 hyp

1 minbias (OR-MB + BTB-MB + MULTFONE>1 + ORTOFONE + ORTOFONE*ORTOFINO)
2 none

3 bhabha

4 btb el

5 pulser/laser/time calib

6 outreg

7 antibusy

CH ouT

0 (OR of all triggers) AND antibusy
1 "

2 "

3 "

4 "

5 OR of all triggers

6 "

'7 "

PLU 1 B

CH IN

0 laser*trigsel[6]

1 pulser*trigsel[7]

2 Time Calib*trigsel([8]
3

4

5

6

7

Q
s

ouT

laser*trigsel[6] + pulser*trigsel[7] + time calib*trigsel([8]

oUW NP O




PLU 2

jasy

Lo WD OO

CH
0

1

~N o O W

A

IN

OR-MB (presc)
OR-EL (presc)
MULTfone > 1
ORtofone
OR-MB

none

BTB-MB (presc)
none

ouT

OR-MB*trigsel[3] + BTB-MB*trigsel[2]
ORtofone*trigsel[9]

OR-tofone * OR-EL
OR-tofone * OR-tofino

+ MULTfone>l*trigsel[10] +

+ OR-tofone*OR-tofino*trigsel[5]

PLU 2

jas]

oW NDE OO0

jas]

o WD OQN

B

IN

Mult > 1 (hyp)
Mult > 1 (bhabha)
BTB-EL

BTB-MB

PromptCoinc

OR-EL

BTB 1ltol

none

ouT

(Mult>1) * (BTB-EL) *PC
(Mult>1) * (BTB-1tol) * (notOR-EL)
(BTB-EL)

none

(Mult>1) * (BTB-EL) *PC

none
(Mult>1) * (BTB-1tol) * (notOR-EL)
none

PLU 3

jas]

oUW NN OO0

IN
gts
tof
isi
osi
1md
stb
void
void

Hyp

Bhabha

BTB K+K-

Hyp NO Presc (to Scaler)

Bhabha NO Presc (to Scaler)



jas]

ouT
gts if selected by Frc
tof "
isi
osi "
1md "
stb "
OR selected detectors (antibusy)
" (antibusy to V512 logic for MALU GAI and RTI)

o WD o0

PLU 3 B Not used

CH IN
0
1
2
3
4
5
6
7
CH ouT
0
1
2
3
4
5
6
7
MLU 2373
CH IN
0 Tofino MT 1
1 Tofino MT 2
2 Tofino MT 3
3 Tofino MT 4
4 Tofino MT 5
5 Tofino MT 6
6 Tofino MT 7
7 Tofino MT 8
8 Tofino MT 9
9 Tofino MT 10
10 Tofino MT 11
11 Tofino MT 12
12
13
14
15
CH ouT
0 BTB 1ltol
1 BTB 1ltol
14 OR all slabs

15 OR all slabs




PLU V512

programmed logic is:

A*B
C+D
AB+CD
legend:
inv = inverted here
trigB = trigBusy
aBUSY = antiBUSY
CH IN A IN B IN C IN D ouT
0 trigB+aBUSY (inv) OR-MB (GAI) O 0 GAI (MALU)
1 0 0 0 0 0
2 trigB+aBUSY (inv) OR-MB (RTI) O 0 RTI (MALU)
3 trigB+aBUSY (inv) OR-EL 0 0 G1l (Mult Sel)
4 0 0 0 0 0
5 0 0 trigB+aBUSY 0 trigB+aBUSY
6 0 0 0 0 0
7 0 TrigB aBUSY (inv) trigB+aBUSY
CAMAC DELAY (GTS slot 5) CDEL1
CH
0 BTB-MB (presc)
1 BTB-MB (ex trig BHABHA)
2 BTB-EL (trig HYP)
3
4 OR-MB (presc)
5 OR-MB
6 OR-EL (to G1 Mult Selector)
7
8 OR-EL (anticoin trig BHABHA)
9 PC
10 BTB 1tol (trig BHABRHA)
11
12
13
14
15
CAMAC DELAY (GTS slot 3) CDELZ2
CH
0 MULT 2-7 (HYP) (to PU2 bitl)
1 MULT 2-7 (BHA) (to PU2 bit2)
2 BTB-1tol (to PU2 bit3)
3 BTB-K+K- (to PU2 bit4)
4 PC (to PU2 bith)
5 presc BTB-MB (to PU2 bitb)
6 OR-MB (to PU2 bit7)
7 OR-EL (to PU2 bit8)
8 HYP (to PU2 bit9)
9 BHABHA (to PU2 bitl0)
10 presc BHABHA (to PU2 bitll)
11 presc BTB-EL (to PU2 bitl2)
12 OR-Tofone (to PU2 bitl3)
13 presc OR-MB (to PU2 bitl4)
14 do not use

=
[€)]

do not use




CAMAC DELAY (GTS slot 22) CDEL3

C
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT
Tofino MT 10
Tofino MT 11
Tofino MT 12
void

void

void

void

O J oy Ul WN -

e el el e
D WNHEOWWJoO U s WN - O T
©

PU 1 (NIM)

bitl HYP Hypernuclei

2 BHA Bhabha

3 wvoid

4 OR-MB Minimum Bias OR Tofino (at least 1 hit on Tofino)

5 BTB-EL Kaon selection

6 OR-Tofone*OR-Tofino

7 LASER LASER

8 PULS Pulser

9 BTB-MB

10 G-ORfone OR Tofone Gated by Tofino

11

12

13

14 Void

15 Void

16 Void
PU 2 (ECL)
bitl MULT 2-7 Multiplicity 2-7 in TOFONE (Hyp trigger)

2  MULT 2-7 Multiplicity 2-7 in TOFONE (Bhabha trigger)

3 BTB-1ltol Back-to-back 1ltol

4 BTB-EL Back-to-back Kaons (Energy Loss cut)

5 PC Prompt Coincidence (prompt pi-)

6 presc BTB-MB

7 OR-MB Minimum Bias OR Tofino (at least 1 hit on Tofino)

8 OR-EL OR Tofino (at least 1 hit with threshold on Energy Loss)

9 HYP

10 BHA

11 presc BHABHA
12 presc BTB-EL
13 OR tofone

14 presc OR-MB
15 nonsense

16 nonsense



in PU 2 Triggers are coded as

HYP = MULT>1 * BTB-EL * PC -—-—=-> bit 9 = bitl * bitd * bith
BHA = MULT>1 * BTB-MB * notOR-EL —-——=> bit 10 = bit2 * bit3 * not bit8
MUPI = MULT>1 * BTB-EL * SC -——=> bit 11 = bitl * bit4 * bité6
PU 3 (ECL)
bitl Tofino MT 1
2 Tofino MT 2
3 Tofino MT 3
4 Tofino MT 4
5 Tofino MT 5
6 Tofino MT 6
7 Tofino MT 7
8 Tofino MT 8
9 Tofino MT 9

10 Tofino MT 10
11 Tofino MT 12

13
14
15
SCALERS
BORER
CH
1 wvoid
2 HYP
3 BTB K+K-
4 presc BTB K+K-
5 BHABHA
6 presc BHABHA
7 OR tofone
8 OR tofino Eloss
9 OR tofino
10 Trigger
11 Trigger*Busy
12 TIME

VME (ECL) SCALER 1 (no inhibit) and SCALER 2 (with inhibit)

CH
0 MULT 2-7 (HYP)
1 MULT 2-7 (BHA)
2 BTB 1ltol
3 BTB-K+K-
4 PC
5 presc BTB-MB
6 OR-MB
7 OR-EL
8 HYP
9 BHABHA
10 presc BHABHA
11 presc BTB-EL



VM

ch

12
13
14
15

E

O Jo Ul bW O

=
= o W

12
13
14
15

OR-Tofone
presc OR-MB

Total Triggers
TIME (100

Hz)

(NIM) SCALER 3 (no inhibit)

HYP

BHABHA

presc OR-EL

BTB-K+K-
OR Tofone
LASER Photodiode
OR Tofino

SC
void

ORTofino*ORTofone

void
void

casc 12-13
RF/4 (the input is 13 when cascaded)
trigger*busy
(100 Hz)

TIME

VME ECL SCALER 5

ch

O Jo Ul WO

e el el
G Wl E oW

Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino
Tofino

MT
MT
MT
MT
MT
MT
MT
MT
MT
MT 10
MT 11
MT 12

O J o Ul b wdN

NeJ

(no inhibit)

and SCALER 4

(with inhibit)



