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•A Single pulse is simulated as the sum of three Gaussians
•Each Signal shown is the result of 
adding the “direct” an “reflected” Pulses

Z Axis Z = 50cm
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Layer H

Layer A

PRST

DRST S&H
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Trigger Integration
Window

SVX  Integration
Window

➨   There is a broad spread of the 
“arrival time”of the signals !



Manuel I. Martin

5

6LJQDOV�
DW�WKH�6,)7�&KLS�LQSXW

• Signals after “all” delays    Worst Case :
– Early signal -> Near from A Layer

• 98.6 % area inside the Analog Integration Window

• 81.9 % area inside the Trigger Integration Window

– Late  signal ->  Far   from H Layer
• 76.1 % area inside the Analog Integration Window

• 76.1 % area inside the Trigger Integration Window
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TIMING of SIFT CHIPSTIMING of SIFT CHIPS

• The “relative” timing of the SIFT
Chips is Layer Dependent

• Questions to ask are
– Can we live with 2 different timings

per Trigger Board ?
– Is it possible ?
– Do we need 8 different timings per

Trigger Board ?
– Is it possible ?
– What price we pay in each case ?
– Are there other alternatives ?
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Case 1:Case 1:
same timing for layers A & B

Start SIFT cycle at  t = {0,132,246,…}
Worst situation: Near signal from layer A
                          Far   signal from layer B

Early Signal                                                 Late signal

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

1.28 ns

55.74 ns

57.02 ns

98.6 

81.9

13.31 ns

55.74 ns

69.05 ns

91.92 

91.88
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Case 1:Case 1:
same timing for layers A & B

Early Signal                                                 Late signal

Start SIFT cycle at t = {-5, 127, 259,….}Start SIFT cycle at t = {-5, 127, 259,….}

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

1.28 ns

55.74 ns

57.02 ns

97.7 

88.87

13.31 ns

55.74 ns

69.05 ns

87.93

87.92
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Case 2:Case 2:
same timing for layers C through H

Start SIFT cycle at  t = {0,132,246,…}
Worst situation: Near signal from layer C
                          Far   signal from layer H

Early Signal                                                 Late signal

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

2.7 ns

55.74 ns

58.44 ns

95.6 

82.4

19.5 ns

55.74 ns

75.24 ns

76.1 

76.1
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Case 2:Case 2:
same timing for layers C through H

Early Signal                                                 Late signal

Start SIFT cycle at t = {2.5, 134.5, ….}Start SIFT cycle at t = {2.5, 134.5, ….}

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

1.28 ns

55.74 ns

57.02 ns

96.6 

76.9

13.31 ns

55.74 ns

69.05 ns

80.9

80.9
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Case 3:Case 3:
different timing for each layer

Layer HLayer H

Early Signal                                                 Late signal

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

3.06 ns

55.74 ns

58.8 ns

95.4

83.1

13.31 ns

55.74 ns

69.05 ns

80.9

80.9
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SOLUTIONS  ??SOLUTIONS  ??

• Modify the SIFT by
– adding an digital output buffer ?

– eliminating the DRST ?

– decreasing the time required for:
– PRST  ?

– DRST  ?

– S&H    ?

• Double the number of SIFTs ?
(a way of creating an analog buffer)

• Forget about 132 ns ?
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Requested ChangesRequested Changes
in thein the

SIFT ChipSIFT Chip

è Change PRST to 20 ns

� Change DRST to 50 ns

� Change S&H to 15 ns for analog signal

� Store Digital Output of Discriminator at t0 + 127
ns in a D-flipflop

� Hold Digital Output for 25 ns+

These changes provide the following Improvements:

ÄÄThe “digital window” The “digital window” 
increases from 47ns to 77nsincreases from 47ns to 77ns

ÄÄThe “analog window” (no discriminator)The “analog window” (no discriminator)
goes from 92ns to 97nsgoes from 92ns to 97ns

ÄÄThe digital output is held stable for 25ns +The digital output is held stable for 25ns +
ÄÄThe “read” of the digital output is decoupledThe “read” of the digital output is decoupled
   from the data acquisition functions of the SIFT   from the data acquisition functions of the SIFT
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Case 1 revisited:Case 1 revisited:
same timing for layers A & B

Start SIFT cycle at  t = {5.74,137.74,...,…}
Worst situation: Near signal from layer A
                          Far   signal from layer B

Early Signal                                                 Late signal

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

1.28 ns

55.74 ns

57.02 ns

99.8 

98.38

13.31 ns

55.74 ns

69.05 ns

98.92 

98.92
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Case 2 revisited:Case 2 revisited:
same timing for layers C & H

Start SIFT cycle at  t = {0,132,246,…}
Worst situation: Near signal from layer C
                          Far   signal from layer H

Early Signal                                                 Late signal
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Case 2 revisited:Case 2 revisited:
same timing for layers C & H

Start SIFT cycle at 

 t = {5.74,137.74,...,…}

SIFT t0 = 5 ns

T0 at SF-CF interface

Clear Fiber delay

Time of arrival

% area in SVX window

% area in Trigger window

2.7 ns

55.74 ns

58.44 ns

99.68 

99.37

19.49 ns

55.74 ns

75.23 ns

97.54

97.54

Early Signal                                                 Late signal
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FINAL RESULTSFINAL RESULTS

For a typical case 

> Clear Fibers Delay       55.74 ns
> Start SIFT Cycle at          5.74 ns
> End of PRST  at            25.74 ns
> End of DRST  at          55.74 ns
> Start of S&H   at                       122.74 ns
> Analog Window          97.00 ns
> Store Discriminator Output    132.74 ns
> Digital Window                  77.00  ns

-4 0 4

Signal Layer

Near A 99.45 98.38 95.24

Far H 95.31 97.54 98.84

Star=55.74 ns +

Percentage of Signal within Digital Window


