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OVERVIEW


The G0 Interface Box (IB) is a module plugged in any user slot of the VXI crate. It controls the DMCH-16X modules by means of 13 bus lines on the backplane, so suppressing cabling on the modules front panel.

Each of these backplane signals may be provided either by an external source or by IB itself as an internal source.

The internal source features 2 modes of function : "STAND ALONE" and "TRIGGERED". In each of these 2 modes, data taking lasts exactly 1/30th of second in order to suppress effects due to mains at 30 Hz and 30 Hz harmonics and may be devided in 4 slices lasting exactly 1/120th of second.

The main backplane signals are available on the IB front panel for possible use by the remainder of the G0 setup, for example by the CED/FPD coincidence modules.


IB is a "VXI device". It can be controlled either by software or by means of switches on its front panel. The current mode of operation is displayed by means of LEDs.
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I- BACKPLANE ASSIGNMENT
	VXI LINE
	PIN

NOMBER
	NAME
	FUNCTION

	ECLTRG0

ECLTRG1

TTLTRG0

TTLTRG1

TTLTRG2

TTLTRG3

TTLTRG4

TTLTRG5

TTLTRG6

TTLTRG7

LOCAL BUS 09

LOCAL BUS 10

LOCAL BUS 11


	A1

A3

A23

C23

A24

C24

A26

C26

A27

C27

A18-C18

A20-C20

A21-C21


	HF

HF*

MPS*

120H0
120H1

T120

MRUN*
DHF

MRST*
LTPO

HEL

QRT

TST

	Beam Pulse Frequency

Beam Pulse Frequency

Macro Pulse Signal

120Hz slicing, code 0 

120Hz slicing, code 1

120Hz Trigger

Master RUN

Delayed Beam Pulse Frequency

Master RESET

Laser Time Pick Off

Helicity

Quartet

Laser/Generator Trigger


HF/HF*
: Beam reference (32ns period)

MPS*
: Macro Pulse Synchronization (33ms period)

120HO/120H1
: 120Hz slices code

T120
: 120Hz Trigger (8ms period)

MRUN*
: Master Run


  Enables data acquisition of all DMCH-16X modules

DHF
: Delayed beam reference (32ns period)

MRST*
: Master Reset


  Residual data deletion in all DMCH-16X modules

LTPO
: Laser Time Pick Off

HEL
: Helicity direction

QRT
: Quartet Trigger

TST
: Time gate for GENERATOR or LASER control.

II- FRONT PANEL INPUTS (10 sockets)
HFext
: Beam reference (coming from accelerator) 


  ECLdiff ; LEMO EPL

MPSext
: Macro Pulse Synchronization (coming from accelerator)


  TTL ; LEMO

T120ext
: 120Hz Trigger (coming from accelerator)


  TTL ; LEMO

E120
: 120Hz mode Enable (coming from setup) 


  TTL ; LEMO

HEL
: Helicity direction (coming from accelerator)


  TTL ; LEMO

QRT
: Quartet Trigger (coming from accelerator)


  TTL ; LEMO

LTPO
: Laser Time Pick Off (coming from setup)


  NIM ; LEMO

LASERext
: Laser Trigger (coming from Laser command device) if Laser is master of IB


  TTL ; LEMO

RUNext
: Data collection enable (level)


  TTL ; LEMO

RSText
: Current data Reset (level)


  TTL ; LEMO

III-  FRONT PANEL OUTPUTS (6 sockets)

HFint
: Beam reference actually provided to the backplane (HF/HF*), shapped for CED/FPD modules


  NIM ; LEMO


2 sockets

MPSint
: Macro Pulse Synchronization actually provided to the backplane (MPS*)


  TTL ; LEMO 

T120int
: 120Hz Trigger actually provided to the backplane (T120)


  TTL ; LEMO

LASERint
: Laser Trigger (going to Laser command device) if Laser is driven by IB


  TTL ; LEMO 

MRUN*
: Data collection command actually set on the backplane.*


  TTL ; LEMO.

IV-  IB FUNCTIONS

The actual IB functions are selected either by front pannel or by software. The software control patterns are set in Device Dependent Registers (see page 14).


IVa -  Generation of HF/HF* and CLK (500 Mhz) signals

CLK (500 MHz) signal is necessary for DHF signal generation. It is provided by a PLL latched on HF/HF* signal.

IB allows 3 modes of operation :

· "STAND ALONE" 
(STAL ON=1)
· "EXTERNAL HF" 
(STAL ON=0).(SYNC ON=0)
· "FILTERED EXTERNAL HF" 
(STAL ON=0).(SYNC ON=1)

. In "STAND ALONE" mode, HF/HF* is provided by a stable crystal oscillator  (31.25 MHz)

. In "EXTERNAL HF" mode, HF/HF* is provided by HFext on front panel

. In "FILTERED EXTERNAL HF" mode, HF/HF* is provided by HFext on front panel, filtered by means of CLK (500 MHz) signal.

[image: image2.wmf]STAL

VCO + PLL

CLK

HF/HF*

-

+

HFext

D

31,25 MHz

FILTERED



IVb -  Generation of MPS*, T120, 120H0, 120H1 and TST sequence
IB allows 2 modes of sequence generation

· "STAND ALONE" 
(STAL ON=1)

· "TRIGGERED"      
(STAL ON=0)
. In "STAND ALONE" mode, used only for commissioning or tests, the sequence is repetitively driven by an internal 31.25 MHz crystal oscillator, according to the following figure : 
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The T1, T2, T3, T4, T5 et T6 values are numerically defined with switches on the IB printed circuit board. Then these durations are stable and accurate thanks the crystal oscillator.

. In "TRIGGERED" mode, used for data taking , the sequence is driven by HFext and is triggered by the leading edge of MPSext signal, which causes the generation of only one sequence on the backplane.

. In either of these 2 modes of operation, we can select some external signals in place of internal ones :

- MPS* can be the MPSext signal

- T120 can be the T120ext signal, after shaping

- TST can be the LASERext signal, after shaping.

IVc -  Generation of DHF signal for sliding gate operation

The S-DMCH daughterboard, which is implemented in each DMCH-16X module, permits to count the DFCs and MTS outputs, particularly only during a 2ns gate synchronous with the Beam reference signal (32ns period). Then, the gap between the Beam reference and the 2ns gate takes 16 different values from 0 to 30ns.

The 2ns gate is generated on each daughterboard and is triggered by the common DHF signal provided by IB. The value of the gap between Beam reference and DHF is given in 2 different ways :

· "CONTINUOUS" 
(SLG mode CONT=1)
· " VME CONTROLLED" 
(SLG mode CONT=0)
. In "CONTINUOUS" mode, the value of the gap is incremented with each MPSint, from 0 to 30ns by 2ns step ; this mode is only used for commissioning or test.

. In "VME CONTROLLED" mode, the value of the gap (a 4 bit pattern) is downloaded by VME access ; so the gap value updating is controlled by the data acquisition program.
(SLG shift CODE)
In other respects, in order to test more easily the S-DMCH daughterborard, the gate is allowed to take 4 different shapes, according to the following 2 control bits and truth table :

. ASRT, downloaded into the IB DDRs 
(SLG mode ASRT)
. ACQ2, downloaded into each DMCH-16X DDRs (see DMCH-16X user's ma​nual)
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IVd -  Generation of TST signal for GENERATOR or LASER operation
G0 features 2 different, and probably exclusive, sources for setup testing :

· The G-DMCH GENERATOR daughterboard, which is implemented in each DMCH-16X module, for electronics testing.

· A LASER, for detectors and electronics testing ; its firing is signalled by LASER TIME PICK OFF (LTPO) signal on front panel.

The TST signal triggers the selected source and enables data collection. The source selection is made by means of the Device Dependent Registers on each DMCH-16X module (LASER = ON ; GENERATOR = ON ; see DMCH-16X user's manual).

IB allows 2 modes of TST signal shaping :

· "SHORT" 
(SHORT ON=1)
       TST signal is 64ns long ; this shaping should be used for the GENERATOR.

· " LONG" 
(SHORT ON=0)
        TST signal duration is given by the pattern of switches T6 ; this shaping should be used for the Laser.

IB allows 3 modes of TST signal triggering :

· "CONTINUOUS"
(TST mode CONT=1)
TST signal is provided during each spin flip, at the time given by the pattern of switches T5 ; this mode is at first usuable for the Generator.

· "VME CONTROLLED" 
(TST mode VME=1) 

TST signal is provided one time during the spin flip following a programmed command, at the time given by the pattern of switches T5.This mode is at first usuable for the Laser, which is then driven by IB.

· "EXTERNAL"
(TST mode EXT=1)
TST signal is triggered by the LASERext signal.

This TST signal triggering mode allows the Laser to be under external control; in this mode, the Laser external control drives IB.

IVe - 120Hz mode
120Hz mode is enabled

· either by a VME command 
(120Hz mode VME=1)

· or by E120 signal on front panel
(120Hz mode EXT=1)

If 120Hz mode is asserted, T120 signal is delivered

· either from the IB internal sequence 
(T120 source EXT=0)
· or from the T120ext signal on front panel
(T120 source EXT=1)
In any case, the T120 duration is given by the pattern of switches T4. During that duration, the coding of the TOFs and the counting by S-DMCH daughterboard in the DMCH-16X modules are stopped and residual data in TDC or in pre-scalers LCA are processed.

At the end of T120 signal, the 120HO – 120H1 pattern is incremented according to a GRAY code. If 120Hz mode is disabled, 120H0 and 120H1 are deasserted.

IVf- Data taking
Data taking by DMCH-16X modules is controlled by 2 lines on the backplane : MRUN* and MRST*. 

These 2 lines may be controlled by the Master DMCH-16X module, independently of IB.

These 2 lines may also be controlled by IB (then, all DMCH-16X modules are Slave asserted), by several ways :

. MRUN programmed source   
(EXT RUN ON = 0)

. MRUN external source
(EXT RUN ON =1)

. MRST programmed source
(EXT RST ON = 0)

. MRST external source
(EXT RST ON = 1)
V-  IB  COMMAND AND CONTROL
Va- By front panel

5 SWITCHES :

· FRONT PANEL

· FILTER

· 120Hz 

· DHF

· SHORT

 If FRONT PANEL switch= 1   

STAL 
ON =1

EXT RUN
ON=0

EXT RST
ON=0

SYNC
ON=FILTER switch

120Hz mode
ON=120Hz switch

SLG mode
CONT=1


ASRT = DHF switch

TST mode
CONT=1


VME=0


EXT=0 

T120 source
EXT=0

SHORT
ON=SHORT switch  

 If FRONT PANEL switch=0   

FILTER, 120Hz, DHF and SHORT switches are disabled.

10 LEDS

- STAL 
ON 


- SYNC
ON


- 120Hz
ON





- T120

EXT


- SLG

CONT





ASRT


- TST

CONT





VME





EXT





SHORT

Vb- By software
IB is controlled by means of its 16 Device Dependent Registers (DDR) of the VXI protocol, according to the following mapping :

	VXI
Address

(Hexa)


	Internal

Mapping

(Decimal)
	Function
	Data

27
26
25
24
23
22
21
20

	20 W/R

20 W/R
0
LASER
ON
	0
	STAL
	
ON(1)

	22 W/R
	1
	EXT RUN
	
ON

	24 W/R
	2
	EXT RST
	
ON

	26 W/R
	3
	SYNC
MRST
MRST
	
ON

	08 R
	4
	SERNUM
	---------------------------------
CODE ---------------------------------

	0A R
	5
	MODLEV
	--------------------------------
CODE ---------------------------------

	0C W/R
	6
	120Hz mode
	
EXT
VME

	OE W/R
	7
	
	

	10 W/R
	8
	SLG shift
	

--------------
CODE ------------------

	12 W/R
	9
	SLG mode
	
ASRT
CONT(2)

	14 W/R
	10
	TST mode
	
EXT
VME
CONT

	16 W/R
	11
	T120 source
	
EXT

	18 W/R
	12
	MPS source
	
EXT

	1A W/R
	13
	SHORT
	
ON

	1C W/R
	14
	
	

	1E W/R
	15
	
	


(1) (ON=0) = TRIGGERED

(2)  (CONT=0) = VME CONTROLLED

SLG mode ASRT








)





(IB)





CONTROL





SIGNAL





ACQ2





(DMCH-16X)





DHF





(backplane)





actual GATE





(S-DMCH)





normal





shut





large





open





0





1





0





0





0





1





1





1
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