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Allan Deviation Uy[T]
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1E-12
1E-13
1E-14
0.001s 0.01s 0.1s 1s 10s 100s 1000s
Trace Notes Input Freq Sample Interval ADEV at 0.001s RMS .Jitter {300 Hz-3 kHz) Duration Elapsed Acquired Instrument
TCB LBW 4kHz 10.000 MHz 0.001s 3.56E-9 2.5E-12s ih ih 3600000 pts TimePod 5330A
TCB LBW 1kHz 10.000 MHz 0.001s 2.8TE-9 1.4E-12s 5m 0s 5m Os 300000 pts TimePod 5330A
TCB LBW 400Hz 10.000 MHz 0.001s 1.97E-9 8.7E-13s 5m Os 5m Os 300000 pts TimePod 5330A
p TCB LBW 100Hz 10.000 MHz 0.001 s 5.49E-10 2.8E-13s 5m Ds 5m Os 300000 pts TimePod 5330A
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Trace Notes Input Freq Sample Interval dBc/Hz at 9 Hz RMS Jitter Duration Elapsed Acquired Instrument
TCB LBW 4kHz 10.000 MHz 0.001s -102.4 2.5E-12s 1h 1h 3600000 pts TimePod 5330A
TCB LBW 1kHz 10.000 MHz 0.001s -102.1 14E-12s 5m Os 5m Os 300000 pts TimePod 5330A
TCB LBW 400Hz 10.000 MHz 0.001s -102.1 B.TE-13s 5m Os 5m Os 300000 pts TimePod 5330A
p TCB LBW 100Hz 10.000 MHz 0.001 s -99.4 28E-13s 5m Os 5m Os 300000 pts TimePod 5330A
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Timing Control Board (Master)
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Timing control
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CDCMTT7 OvY 7V Zix > CHOMREMIFIFIFAL
1E-13
1E-14
0.001s 0.01s 0.1s 1s 10s
Trace Notes Input Freq Sample Interval ADEV at 0.001s RMS Jitter (300 Hz-3 kHz) Duration Elapsed Acquired Instrument
TCBislave) LBW 4kHz 10.000 MHz 0.001s 4.72E-9 3.5E-12 s 5m Os 5m Os 300000 pts TimePod 5330A
TCBislave) LBW 1kHz 10.000 MHz 0.001s 3.63E-9 1.9E-12 s 5m Os 5m Os 300000 pts TimePod 5330A
TCB(slave) LBW 400Hz 10.000 MHz 0.001s 2.47E-9 1.4E-12 s 5m Os 5m Os 300000 pts TimePod 5330A
p TCB{slave) LBW 100Hz 10.000 MHz 0.001s 6.65E-10 2.8E-13 s 5m Os 5m Os 300000 pts TimePod 5330A
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Trace Notes Input Freq Sample Interval dBc/Hz at 9 Hz RMS Jitter Duration Elapsed Acquired Instrument
TCB(slave) LBW 4kHz 10.000 MHz 0.001s =899 3.5E-12s 5m Os 5m Os 300000 pts TimePod 5330A
TCB(slave) LBW 1kHz 10.000 MHz 0.001 s -102.2 1.9E-12s 5m Os 5m Os 300000 pts TimePod 5330A
TCB(slave) LBW 400Hz 10.000 MHz 0.001 s -100.4 1.4E-12s 5m 0Os 5m 0s 300000 pts TimePod 5330A
p TCBislave) LBW 100Hz 10.000 MHz 0.001 s -98.5 2.8E-13s 5m 0s 5m Os 300000 pts TimePod 5330A
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FREZEIEAE (S AT L)

Allan Deviation Uy[T]

1E-8
1E-9 :
ie10 100 Hzl (Master)
1E-11 ]
1E-12
1E-13 i W& 5 N —73_‘—|_I_l—l_'_l—|\\ ! ’\'.' F \\.E.
100 Hz DB & IFREMED B B i
VAR A=N T A= YA
1E-14
0.001s 0.01s 0.1s 1s 10s 100s 1000s
Trace Notes Input Freqg Sample Interval ADEV at 0.001s RMS Jitter (300 Hz-3 kHz) Duration Elapsed Acquired Instrument
TCB LBW 4kHz 10.000 MHz 0.001s 3.56E-9 2.5E-12s 1h 1h 3600000 pts TimePod 5330A
TCB LBW 100Hz 10.000 MHz 0.001s 5.49E-10 28E-13s 5m Os 5m Os 300000 pts TimePod 5330A
TCB(slave) LBW 4kHz 10.000 MHz 0.001s 4.T2E-9 3.5E-12s 3m Os 5m Os 300000 pts TimePod 5330A
p TCBislave) LBW 100Hz 10.000 MHz 0.001s 6.65E-10 2.8E-13s Sm Os m Os 300000 pts TimePod 5330A
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=0 | oop Bandwidth 4kHz D55 Tldnoisek 7 T‘ztm M AL, . ; =
|
| i
-160.0 — i\ ~ | :
100 HzDIHE TIHEE K Dnoise (&% 5 < AMANEQT) |
|
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F : . i | |
1600 B : | | | |
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3 | i i |
1%IJ}1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kH
Trace Notes Input Freq Sample Interval dBc/Hz at 9 Hz RMS Jitter Duration Elapsed Acquired Instrument
TCB LBW 4kHz 10.000 MHz 0.001s -102.4 2.5E-12s 1h 1h 3600000 pts TimePod 5330A
TCB LBW 100Hz 10.000 MHz 0.001s ~09.4 28E-13s 5m Os 5m Os 300000 pts TimePod 5330A
TCB(slave) LBW 4kHz 10.000 MHz 0.001s =09.9 3.5E-12s 5m Os 5m Os 300000 pts TimePod 5330A
p TCBislave) LBW 100Hz 10.000 MHz 0.001 s -98.5 28E-13s 5m Os 5m Os 300000 pts TimePod 5330A
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Signal Generator|10 MHz

(Agilent 33250A) | .
100 MHZ» Artix-7 XC7A200T
(FPGA)
Backend board (AMANEQ) l
SMA 100/500 MHz 10 MHz
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(FPGA) f— SFP |« (Jitter cleaner)
100 MHz o X
100/500 MHz| [100 MHz Timing Control Board (FRBSDf{1D. Slave)
Y
CDCE62002 _
(Jitter cleaner) —»| SFP—>SFP—>| Artix-7 XC7A200T
(FPGA)
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> AORXT]—T [« SMA

(Jitter cleaner)
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Total jitter (1E-12) : 46.0 ps
T] Histogram (Rising Edge) R
IDLE Per!od!c j_!tter (rms) :_0.6 pPS
Periodic jitter (dual dirac) : 1.6 ps
(nOt mOdUIated) Deterministic jitter (dual dirac) : 1.6 ps
Random jitter (rms) : 3.3 ps
Duty cycle distortion : 44.5 ps

A

Total jitter (1E-12) : 55.1 ps
T] Histogram (Rising Edge) R
Data Per!od!c !!tter (rms) :.1 .7 pS
Periodic jitter (dual dirac) : 1.2 ps
(mOdUIated) Deterministic jitter (dual dirac) : 1.2 ps
Random jitter (rms) : 4.0 ps
Duty cycle distortion : 43.8 ps

-25.00 ps

~30 MNEEEUMEIELTWEWA, TF5—7&0 Loop Bandwidth : 4 kHz
2
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2.08V

¢ it Files 3

g 7.2 pS (Std DeV) 880 mV
S

{% p— i 3 , , dp ) Ay

7 | 2 A B -320 mV

-4.71 ps -3.71 ps -2.71 ps -1.71 ps -709 ns 291 ns 1.29 ps 2.29 ps 3.29 us 429 us 5.29 ps 1

Print.

‘Emmpc%
rvlmlm@m Od UIat 6 ) Jibdiin

Recent Files 3

7.9 ps (Std Dev)

"1 2320 mV
5.29 us

|

-709 ns 291 ns

Loop Bandwidth : 4 kHz
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(g v 7 —ODrE

(Master°’AMNEQ® 'J v ~E7& L)

Loop Bandwidth : 4 kHz

Mean of delay Std Dev of delay
(from Master to Slave) (from Master to Slave)
2.2021 ns 7.9 ps —_ AL I i § e
T — SEFICEIMY > TIL
2.2038 ns 8.1 ps 7 AERICE
22047 nS 80 S AY 74 » ~ »
i 2 ZIVBD D IR W,

2.2083 ns 8.0 ps I R

“ I
2.2012 ns 8.1 ps <10 psTIIXBREDLH B
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Ty NP v T

) 10 MHz Si5394
>
Agilent 33250A clock (timing control board)
10 MHz
clock
] 100 MHz
Temperature dependenc
Oscilloscope clock P P y
E poeb BEOTS—FAERTROREE
o C B TS —IF10 psic LTe
O 8955 s
8.95 f— B
BEZLONSWEZ BT 6 ousE_ ——
FIFZELTULARWL -
8.94— Cy
46°CL L DAIE RIFREN—TEIC - on E_
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ﬁﬂ‘ﬁ%@Loop bandwidth{fik 7= 4%

Loop banda 7 (HEEDLDEAEMICEVWTWVWS
‘ output clock : 10 MHz
Loop bandwidth (782 (Std dev)
4 kHz 8.2 ps
100 Hz 25.0 ps

Master & Slave DUHED FHARICEIWLWT WS &
2D MDSlaveTOZ Oy 7 DAEZECHEBELHED.
Reset&E(CZDHEENZEILLI=D T S AEEMED B S
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(I tHZ DLoop bandwidth{k 77 4% 5 5%

Tty h7yv7 : 10 MHz Si5394
Agilent 332504 clock g (Evaluation board)
100 MHz
clock
\4
Si5394 Si5394
(timing control board) (timing control board)
clock clock

Oscilloscope_‘

20



SN — RN DOE A EOMEE

Loop BandWidth (EVB) : 4 kHz

Reset sampling of oscilloscope

(~50k sample)
Mean of delay Std Dev of delay Mean of delay Std Dev of delay
(from out2 to outO) (from out2 to outO) (from out2 to outO) (from out2 to outO)
7.5845 ns 1.8 ps 2.4436 ns 1.7 ps
7.5843 ns 1.8 ps 2.4437 ns 1.7 ps
7.5844 ns 1.8 ps 2.4437 ns 1.8 ps
7.5842 ns 1.8 ps 2.4438 ns 1.7 ps
7.5843 ns 1.8 ps 2.4437 ns 1.7 ps

i/ R— K Doutputll TR % &. Std Devid1.8 psiZE
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Re-calibration (~50k sample)

Loop Bandwidth (TCB) : 4 kHz

Mean of delay Std Dev of delay Mean of delay Std Dev of delay Mean of delay Std Dev of delay
(from EVB to TCB1) | (from EVB to TCB1) | (from EVBto TCB2) | (from EVB to TCB2) | (from TCB1 to TCB2) | (from TCB1 to TCB2)
3.7092 ns 5.9 ps 6.2621 ns 6.0 ps 9.9713 ns 6.0 ps
3.7104 ns 5.8 ps 6.2625 ns 5.9 ps 9.9728 ns 5.9 ps
3.7099 ns 6.1 ps 6.2609 ns 6.1 ps 9.9709 ns 6.0 ps
3.7101 ns 5.7 ps 6.2617 ns 5.9 ps 9.9726 ns 5.9 ps
3.7119 ns 6.0 ps 6.2607 ns 6.1 ps 9.9726 ns 6.0 ps
Re-calibration (~50k sample) Loop Bandwidth (TCB) : 80 Hz
Mean of delay Std Dev of delay Mean of delay Std Dev of delay Mean of delay Std Dev of delay
(from EVB to TCB1) | (from EVB to TCB1) | (from EVB to TCB2) | (from EVB to TCB2) | (from TCB1 to TCB2) | (from TCB1 to TCB2)
1.3690 ns 14.1 ps 6.2589 ns 16.5 ps 7.6279 ns 19.4 ps (20.3)
1.3701 ns 13.3 ps 6.2573 ns 17.8 ps 7.6274 ns 20.8 ps (20.5)
1.3691 ns 13.5 ps 6.2591 ns 19.0 ps 7.6282 ns 23.1 ps (21.2)
1.3690 ns 15.6 ps 6.2566 ns 14.3 ps 7.6256 ns 19.4 ps (19.8)
1.3690 ns 13.1 ps 6.2569 ns 17.1 ps 7.6259 ns 22.2 ps (20.2)

Loop Bandwidthh¥80 Hz®D /5 h Master-SlavefEl D Std devh i K= <. resetD = OMNC
Std devDZE{LHKE WD T, Loop BandwidthiE KEWMEDAHNREZS
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e J-PARC muon g-2/EDMEEZIIBNL. FNALE B2 FETOREZITS

e JOvw 7Y & RYH—DECIEdata-on-clock/A T (CDCM)

e DAQYRTLD7 Oy JICET BHlHIIKEL L
o FEIRLEM : Afff <<5x10° <4+—— FT-001SZfES52&TY U7
e VOV Vw4 :30ps (0)
o TIERIRE : 3.7 ps (idle). 4.5 ps (data) — Si53940MLoop Bandwidthid
e DelayHI7E : 7.2 ps (idle) . 7.9 ps (data) 4 kHzICRE
e ReseticKD.55D :<10ps

o YATALICAHWSEIEROERIFIEREICEATWS
e Timing Control Board : Z/E& #
 AMANEQ : 8/EF M
 FRBS : Gl {FfZ HIEFH
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