Sum signal banding

e From last week:

Peak difference vs. peak sum. Fliers removed bunch by bunch at 3 sigma .
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Modifications

Testbench

« Unsuitable splitters causing poor ring clock pulse
— Giving timing glitches on bunch output
— Now using two 2.16MHz signals from ATF racks

« Board 3 now outputs on ring clock cycle selected by trigger

FONTA4 firmware
e Tightened timing constraint on 357MHz by 40ps
« Enabled ‘timing driven mapping’
* Ran high effort place and route
e Timing slack now 56ps
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Testbench: sum signal banding

 If bit 3 tended toward zero, would expect empty band in

the region bounded below

Peak difference vs. peak sum. Fliers removed bunch by bunch at 3 sigma
Data points smeared to allow distinction

-42 T T T T T T I T
. . +  Bunch 1 (495 bunches)
* +  Bunch 2 {497 bunches)
A4+ + * R +  Bunch 3 (496 bunches) |
+ * * * "o M {’o * * .
B LS + + M Mo A ot -
45 . + Fe # ‘.’ 3 . LS . ¢ . ., +
e *
* " * 0’ + ”‘ ‘t" * g‘: ' }* ’3?'" tot + - bt ; +
w LI * g gt - 4 oare,t %4, Al
_,g—flﬁ— ¥ v + NMASI N S SN AE AN =
* e
3 . RN AR X K8 A A i doat ov .
[ %] PO Y P +
Qop .o sk e &yw""niwm I
e . . . * >
+ S - - > +
$ R " ‘s +.‘C§ z,poé"’ :anx' QM ¢‘£ ’.3 “ et .
* *
E IR R E S Ty %’* "‘ “"iw Lo "’ N - .
7] o e ! I
ﬁ .: * ’ “’ * ; * ”: g& ‘é * ¢ ”, LA “ LA .’ ’ * * ' * * *
* *
o + 4 +* Fa
o -S4 , PR LEET R e :":.:& o:? + ,:‘:‘::" t’ o‘o’t 3 :‘ -
* + + + +
A R * KR et .:.:{ 1 i c 22 .
*
=51 3 * . + -
o] . $* } ” {” v ”‘ "0‘0 ‘: 4 -
*
R R -y + - *
R M _
*
* *
i I I I I I I I I
-298 -296 -294 292 =290 -268 286 -264 282 280

Peak difference (ADC counts)

Bit 3

11101 0000

11100 0111

May 9th 2008




Testbench: sum signal banding cont.

« If bit 3 tended toward one, would expect empty band in
the region bounded below

Peak difference vs. peak sum. Fliers removed bunch by bunch at 3 sigma

Data points smeared to allow distinction
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DAC feedback signal response

e Varied sum and difference signals from testbench using
combinations of attenuators

 Tested CN firmware with good timing slack
 Measured resulting peak sum/difference using scope
* Averaged DAC output using scope

 DAC output very stable
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Testbench: DAC response difference scan

 Feedback signal varies linearly with peak difference

Linear response of DAC output for scan of peak difference value up to
DAC saturation. Gain = 1000, peak sum of all 3 bunches =-50.8mV
300
o 250 -
< °
E
s . 200 -
s °
o
S . 150 -
<
&) °
c 100
2 o
° i
e, 90
I I I I I I O
-300 -250 -200 -150 -100 -50 0
Peak difference value of all 3 synthesised bunches (mV)

May 9th 2008




Testbench: DAC response sum scan

* Feedback signal varies reciprocally with peak sum

Reciprocal response of DAC output for scan of peak sum value
Gain = 1000, peak difference of all 3 bunches =-50.8mV
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Additional: Oxford difference scan

e Scan over difference using square pulse also shows a
drop off in DAC output before reaching full scale

Difference scan
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