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3.4 WALER -- 10.2345KHz

e{E Sy Si5341 EVB By 1) 1 2H (2 B%) LVCMOS25 FAMARAZ A2 180 J)
155, Si5341 BB (K% H A% 10.2345KHz, DL 8% B2 & TR N 25 115 45

1st DEV _TEST> & C:/Users/zhoum/Anaconda3/python.exe

tdc1

9.771e+@4 x + 1.026e+12

std of residual:49.81

mean of measured clock peroid: 97708856.60 (ps
measured frequency: ©.0102344868MHz

std of measured clock peroid: 24.5@ (ps)

tdc2

9.771e+@4 x + 1.026e+12

std of residual:5@.42

mean of measured clock peroid: 97708856.63 (ps
measured frequency: ©.0102344868MHz

std of measured clock peroid: 25.62 (ps)

tdc2-tdc1
mean of channel difference is

3.4.1 BRERFF:

)

)

:-48855154.38 (ps)
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FRLAEAR A

3.4.2 PEFFI

. Figure 3 = m} X * Figure 6 - o x
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9MQJ;;RDll‘ference of timestamps --Chanl
f—wzan of I

ean of Difference : 97708856.60ps
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FHARTEAL T, 10.23456KHz X [0 5 BA 9 97708730.28ps, TMIETE 1. 2
Ry & 5B #S ly 97708856.6ps, HIAEMAAHZ2) 126.3ps. 115 ] LI#3 2] TDC I}
Bh5 hit NPT ZE 2N 126.3(ps)/ 97708730.28 (ps) = 1.29ppm. 44K, i
100us HI [E]IEJRE R, A dRAZE CANREH] A7 B B BOREE R 1, BT DA LA HS Y
ES 2 AR EAR hit (555 ERUMIRZE.

3.5 MWHALR --100.23456KHz

A= Sy Si5341 EVB Hi i) 1 2H (2 B%) LVCMOS25 HAMARAZAHZ 180 J)
155 . Si5341 ¥ H )% AT# A 100.23456KHz, LA AR &2 & 30000 P 28 i) 5
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non. exe

tdc1

9977 X + 1.211e+89

std of residual:2e.87
ck peroid: 9976611.40 (p
0.1002344343 MHz

9977 X + 1.211e+

std of residual

mean of measured clock peroid: 9976611.39 (ps)
measured fregquency: ©.1002344344 MHz

std of measured clock peroid: 28.81 (ps)

mean of channel difference is :-4988915.69 (ps)

3.5.1 SREFF

. Figure 2 — O x % Figure 5 — O X
# €9 ¢+ Q=+ B A €> + Q= B
Regression residual of measurement --Chanl Regression residual of measurement --Chan2
d of Residual: 20.87ps std of Residual: 20.48ps
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/N AR IR ATI IR B o B ZE AR HE 7 S 2 R
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3.5.2 SLEFF

. Figure 3 - O X . Figure 6 - m] X
A € Q¥ B A €2 Q=¥ B
+9.976e6 Difference of timestamps --Chanl +9.976e6 Difference of timestamps --Chan2
700 Mean of Difference : 9976611.40ps Mean of Differepce : 9976611.39ps

Std of Difference : 29.14ps 700 4  Std of Differencp : 28.81ps
6751

650
625
600 1

575 1

Differeence of timestamps (ps)
Differeence of timestamps (ps)

525 1

0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

Sample Index Sample Index

x=63.4573 y=9.97661e+06

k3.4 100.23456KHz, @& 1. 2 HAFEFF RELHE. FrfEs

HAETE NN, 100.23456KHz XT3 1081 0 9976598.89ps, TilE 1. 2
I EBME A 9976611.4ps, HELAREAHZEZ) 12.51ps. 115 AT LIS 3] TDC B £
5 hit I 4P (R8I m 22 24 12.51(ps)/ 9976598.89 (ps) = 1.25ppm .

3.6 JRALER -- 1.23456MHz

A= Sy Si5341 EVB Hi i) 1 2H (2 B%) LVCMOS25 HAMARAIAH 2 180 J)
155, si5341 WE M FHZEN 1.23456MHz, LA EE & 10t Py & 1 &
gEHL,

PS C:\Users\zhoum\Documents\TDC\Netlist_DEVLTEST) & C:/Users/zhoum/Anaconda3/python.exe
tdc1

810 x + 1.49%+11

std of residual:19.14

mean of measured clock peroid: 810006.24
measured frequency: 1.2345583971 MHz

std of measured clock peroid: 22.92 (ps)

tdc2

810 X + 1.4%+11

std of residual:18.12

mean of measured clock peroid: 810006.20
measured frequency: 1.2345584471 MHz

std of measured clock peroid: 21.45 (ps)

tdc2-tdc1
mean of channel difference is :484398.23

10
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3.6.1 JEHRE

. Figure 2 ] X % Figure 5 - o X
A € > $Q =~ A € > $Q =~
Regression residual of measurement --Chanl Regression residual of measurement --Chan2
601 Std of Residual: 19.14ps 60 std of Residual: 18.12ps
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O3t AR AR AT AR . (EFRZE AR AE ZE 4ERFAE 20ps BL T

3.6.2 PEFFI

. Figure 3 - ] X . Figure 6 - O x
A € > ¢ QE ¥ # €3> Q=
+8.1e5 Difference of timestamps --Chanl +8.1e5 Difference of timestamps --Chan2

Mean of Difference : 810006.24ps

Mean of Difference : 810006.20ps

807 std qf Différence : 22.92ps oo St of Difference 121.4pbs
601
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) 2
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@ o
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Sample Index Sample Index

x=678.388  y=810021 x=827.966  y=809967

Kl3.6 EiE 1. 2 EEFFIURIIBE. ez

PRAEAE LT, 1.23456MHz S IR 1919 810,005.18ps. JEIE 1. 2 W5
Ry B #E 0 810006.2ps, A ARGFH)— 3. HIAERIZELH 1ps,
Ml LATHEAR 3] TDC B8 hit BB 0453l 22 2928 1(ps)/810005.18 (ps) =
1.25ppm.
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3.7 MALER --10.23456MHz

e{E Sy Si5341 EVB By 1) 1 2H (2 B%) LVCMOS25 FAMARAZ A2 180 J)
{55, Si5341 ¥ B I 424 10.23456MHz, LA T R K2 & T Py 28 i 5
GEHL

PS C:\Users\zhoum\Documents\TDC\Netlist DEV TEST> & C:/Users/zhoum/Anaconda3/python.exe

tdc1

97.71 x + 4.835e+11

std of residual:19.41

mean of measured clock peroid: 97768.31 (ps)
measured frequency: 10.2345444278 MHz

std of measured clock peroid: 25.96 (ps)

tdc2

97.71 X + 4.@35e+11

std of residual:18.64

mean of measured clock peroid: 977@8.29 (ps)
measured frequency: 10.2345458527 MHz

std of measured clock peroid: 24.63 (ps)

tdc2-tdcl
mean of channel difference is :341365.22 (ps)

EAA— PR, X BT ()8 TE 2 (8]0 ) 8K 1) 2218 341365.22(ps) L&A fe
BAERAME SN ZEE T X BN ZEEAQE 7 {Efe TDC EIE I, TDCIP [
I AT BT F A S SL L . Zyng A9 B Miroblaze #id Xil_Out32 54, &t
AXI 2 5N REIETE ) T A7 %, AT AEREII o I A AN I 75 G T i e
A EEAEAR IS F I Artix HF MR E, MCU 22 Miroblaze, #iZHAK,
SEHI I 73 300ns FOMAE . ATIE I fA S AR, K 341365.22-3%97708.29 = 48240.35

(ps), XAEFFTEIEIE 1 5l 2 (5 5% 180 ERIMF 1. AR S H
1 RE 25 A7 38 R I I AR B 0], L n v] LSS RE BT B IE )5, TR hit 1555 .
USRS 7 EERRAR A AT BRI 2, P33 S8R o e

12
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3.7.1 PWEHE

% Figure 2 - [} X . Figure 5 - m} %
A € > Q=¥ B a € > +Q=~ B
Regression residual of measurement --Chanl Regression residual of measurement --Chan2
609" Std of Residual: 19.41ps Std of Residugl: 18.64ps
204
20
20 20+
G w
& o & 4]
T ©
3 3
3 5
i in
8 20 & -20
—40
—40
—60
—60
0 500 1000 1500 2000 2500 [} 500 1000 1500 2000 2500
Sample Index Sample Index

E3.7 @i 1. 2 MERE

orifr: AEULAEL 100ns AR A] ]S T, AR IRAR AR A KWL . (EARZE briE 2=
YEFFTE 20ps LT

3.7.2 {FEF5

. Figure 3 — m| X % Figure 6 — m| %
0 - :
A € > Q=¥ B A € > Q=¥ B
Difference of timestamps --Chanl Difference of timestamps --Chan2
97800 "
Mean of Diffefence : 97708.31ps 97780 - Mean of Difference : 97708.29ps
std of Differefce : 25.96ps Std pf Difference : 24.63ps
97775 97760 4
w 7
£ 97750 4 £ 97740
w n
£ £
97720
2 97725 2
o a
5 £ 97700
S 97700 s
g & 97680
7 3
& 97675 g
£ & 976601
a o
97650 7 97640 4
97625 97620
T T T T T T T T T T T T
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Sample Index Sample Index
x=1603.55 y=97639.8

Bl3.8 @i 1. 2 WAEEFIIURIIE. ez

FRARNE LR, 10.23456MHz X B I 4 fE #H A 97708.16ps. & 1. 2 45
(RIS o JE BB 35 )9 97708.3ps. S FRAEME 2 MH R A 0.14ps, RN M2 Bt
AU R, SR A ISIZEZN 1.25ppm, A 7E 97708ps M EI A G T,

13



SeruTek XU TDC ik & —E T Xilinx 7 Series [ 7] ToF N

S BT 224 1.25E-6 * 97708 (ps)= 0.12 (ps). X MM BT LAEDIE, 4$1ER 40
ZWISCR f5, 2000 &5 P0G, MBS EE/NT 0.1ps.

3.8 WAL R --70.23456MHz

BS54 Si5341EVB %t 1) 1 4H (2 B%) LVCMOS25 HAMAHAAH 2 180 i)
{55, Si5341 W B 1% H =N 70.23456MHz, DL A% B2 & Tt ;N & 6

+
&

PS C:\Users\zhoum\Documents\TDC\Netlist DEV TEST> & C:/Users/zhoum/Anaconda3/python.exe

tdc1

14.24 x + 5.241e+11

std of residual:21.75

mean of measured clock peroid: 14238.01 (ps)
measured frequency: 70.2345321371 MHz

std of measured clock peroid: 32.36 (ps)

tdc2

14.24 x + 5.241e+11

std of residual:20.65

mean of measured clock peroid: 14238.@3 (ps)
measured frequency: 70.2344117778 MHz

std of measured clock peroid: 28.86 (ps)

tdc2-tdca
mean of channel difference is :333547.89 (ps)

5 10.23456MHz 15 It — FE, X B UF 5 H R I8 T8 22 TR) i ) R A 2 1
333547.89(ps) AN EHERMG SAHMP ZME T. XEAZEERS 7§ TDC
EIE R ZE . Gn SR N TR EAAR A GRS A, W i T e

14
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3.8.1 MEHRE

. Figure 2 - O

A€ > Q=¥

Regression residual of measurement --Chanl

807 std of Residual: 21.75ps

404
40
201
z 20 z
- s
2 &

. Figure 5

A €

> Q=¥

Regression residual of measurement --Chan2

| std of Residual: 20 65ps

—40
—40
—-60
—-60
-801 . ; ; . ; v T T T T T
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Sample Index Sample Index
x=534.564 y=063.6608

E3.9 @i 1. 2 KBRS

orifre AENLMEL 14ns FRISTRITBIRG T, SOAT AR BIRAR s R (2l . o HAR 2%
RIbRAEZE AERF IS G0k HY 20ps. AR ZE PEBII ISR KR RESE HH - 70MHz (1 = 4ifS

PR E SR

3.8.2 PEFF

. Figure 3 - O

A € > +QF~

Difference of timestamps --Chanl

Mean of Difference : 14238.01ps
Std of Difference : 32.36p:

14300 4

14250 1

14200 1

Differeence of timestamps (ps)

14150 1

0 500 1000 1500 2000 2500
Sample Index

. Figure 6

A € > b Q=¥

Difference of timestamps --Chan2

14325 1

14300 1

142751

14250 1

14225

Differeence of timestamps (ps)

14200 q

141759

14150

Mean of Difference : 14238.03ps
std of Difference : 28.86ps

500 1000 1500 2000 2500
Sample Index

Bl3.10 &iE 1. 2 EEFFIURIBE. ez

PRAEH AL, 70.23456MHz X 37 1 4 & A 14238.00ps. #IE 1. 2 IS
RO & B #T A 14238.0ps. 7EIX A %G FIR TE] [RIBE R, 1.25ppm F i i 1] 43

15



SeruTek XU TDC ik & —E T Xilinx 7 Series [ 7] ToF N

SR CA BT . AR XIS E] T 30ps 2o, TRLR TR R LA
e /7, hit SREHIIE| R M R PR A, TS BB BB

3.9 EiE ]I IEAR AL IR

ZIBTE T RE /12 SeruTek TDC OB ZMRAE, AU T HAEH 75,
SEORKTIL 1 23838 TDC MEE SRHERIE. X T SeruTek TDC IP T &, HT
TMEIE hit (55 NEESRELKEARR, S@EEREANEZE, XL T

75 5] 5 , e AT 5 I AR A R B SN R B2 Ok R B 22 3E TDC B E I AT (E 12T .
1E SeruTek TDC W, &%) B 2L 115 5 WIE 8045 5 S5 # R A T RIS IE R (skew)
ALTTUR, DABNETER 22, FRhlELACRE . /NG IR I AE R 50 .

SXoF AERE [ B SR HR 22 VK T L L JE FPGA FE AR I 7 3K, SR E 3 I R i )

—4 (2 %) hit IHEE 5 1 2 EE. NAPURERIZRER )G, SEHa M
50 ¥ 4T ETHE) 80 A AT Gl ITAG HIWED), Al EVE ITEAL 45 IR AR (LI, i@
ERE RO FEERIIE T 6 TR BN )E, X[ —4 100.23456KHz %

B9 T E, 42K EETFS], Kk 1, 1FREEEFY], FHRF
PIE, xERTT:

1 4987697.69 ps

2 4987697.03 ps (-4988917.32)

3 4987698.37 ps (-4988915.98)

4 4987700.97 ps

5 4987701.43 ps

6 4987703.48 ps

1T TDC AR ZIAHXT T hit 55 FIAHO 2 BENLE, BTl TDC fERESS, ARl
BE hito Jofil %, A FTAE hitd Sofilk . Hitd Jefl &R, SEIE 2-WiE 1 218
FONGUE, N TAET I, Ao bk —AN ez, N IE.

AR 6 IRIBTFELR B0 )5, S50\ 50 & L FH21 80 B Ac Ay, {Hd i [A] i 4iE 22
WA T 6ps, BEBEI 48 K7 N 1 75 5K
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