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Outline

e Time Interval Counter
e DMTD method

e Clock transportation



Procedure of Measurement of
Time difference by SR620

@MTurn on the switch. @Set mesurement parameters.
@Connect Reference signal to (4-1) “MODE : TIME™
the rear connecter “10MHz in” (4-2) “SOURCE : A"
and check the red light at (4-3) “GATE/ARM : +TIME”
“CONFIG - CLOCK?" is clear. (4-4) “SAMPLE SIZE : 17
(to measure using reference signal) (4-5) “DISPLAY : TRIG"

@Connect two signals to connecters.




Procedure of Measurement of
Time difference by SR620

©Set both “START"” and “STOP” Trigger parameters
(Each parameter is adapted to input signals.)
(5-1) “LEVEL : 1.0V" and check flashing “TRIG light”
(5-2) “SLOPE : +”
(5-3) “AC/DC : DC”
(5-4) “INPUT : 50Q"

©Set mesurement parameters “DISPLAY : MEAN"




Dual Mixer Time Difference
(DMTD)

* Using two double balanced mixer, both a
reference signal and a DUT signal are down-
converted by the same local signal.

« Before and after the down-convert, a phase
difference between Reference and DUT dose
not change, but frequency is decreased.

o As aresult, a time difference measured by TIC Is
amplified and a measurement precision of time
difference Is improved.
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e A reference signal and a Device Under the test (DUT) signal are
down-converted 1o v by a local signal,

e Time difference (ATb) between two down-converted signals is
measured by time interval counter,

o Time difference AT is calculated, as AT=ATbX v/ v.

o The accuracy of measurement is improved by a factor (v / vy).



Demonstration of DMTD



Measurement of Time Difference

e Using Time Interval Counter

e Using DMTD method



Frequency Stability

Frequency stabilities of measurement
systems and atomic clocks
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Measurement of Time Difference
and Cable Delay
using Clock Transportation



Measurement of time difference
between two clocks far from each other.
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Measurement of cable delay.

Process 1 w
Time : ty CT measurement set
Toet(t1) T Tecl(tq)
& L. —
Reference Clock Portable Clock
Time Interval Counter
CO START  STOP
L | = : c2
g o K B ) i e i e t1)—C2) -1
_ (Tre(te) T ) — (Tec(ty) ) (1) )
T Process 3 N
Time : t3 CT measurement set
T eeta) T, Teclta)
F._ -
Reference Clock |, g
Time Interval Counter
CD START ETOP
T (% | ' L Cc2
Teeilzl —CO— 24— Cl}F— t3)—C2) (3
L (Tredta) 1 ) — (Tecl(ta) ) (3) )
(4)—(2)

— Process 2 ~
Time : t2 CT measurement set
Trerts) Ts Thc(tz)
Reference Clock ‘ Pﬂﬁﬁﬁ@"‘c“
Time Interval Counter
COo START  STOP
0 - »
L 1 C2
& (Teedtz) —CO— 7 2—C1) —(Tpcltz) —C2) ---(2) w
— Process 4 ~
Estimation from (1) and (3)
Time difference
between Tref and Tpc
e Hor . i ‘)E(
(1) [ A
t t2 t3 Time
(Tredtz) —CO— ©1—C1) — (Tpc(tz) —C2) ---(4) ;s

T o(t2) — T4(t2)



Let’s practice Clock transportation !!
(measurement of cable delay)

@Check TIC parameter at each measurement Impedance |:|5OQ . CIHigh .
- Reference signal Slope Clpositive [Inegative
» Trigger parameter (level, impedance, slope:--) Trigger level V
(—. Process 1 ~N @ Time Time diff Jitter
TlmeT.retflt]) . CT mea%?;?t?;ent set @l\/leasurement—1 -
kﬁ + Connect a reference cable to input-A of TIC.
Reference Clock g - Set parameters of TIC 2nd
Time Interval Counter
- - Measure a time difference three times and -
T €l c2 record a value and time '
| (Tedt) —CO—71—CD)—(Trclt)=C2) (1) Ave.
— Process 2 N @ Time Time diff Jitter
TlmeT.'et;tz) = G mea%;ar;ent set @l\/leasurement—Z -
Jj + Connect a DUT cable to input-A of TIC.
Reference Clock T O - Set parameters of TIC 2nd
Time Interval Counter
- - Measure a time difference three times and o
& cl c2 record a value and time :
\ (Trer(tz) —CO— 72,—C1) — (Tec(tz) —C2) ++(2) ) Ave.
— Process 3 N @ Time Time diff Jitter
T'me{,:zm . o mea%fiftgem - GMeasurement-3 1t
J-\ — - Connect a reference cable to input-A of TIC.
Reference Clock i - Set parameters of TIC 2nd
Time Interval Counter
— - Measure a time difference three times and .
& (o] c2 record a value and time :
(Trer(ts) —CO— 71—C1) — (Tpc(ts)—C2) -+(3)
\ J Avg

— Processft . N @ Time Time diff
Estimation from (1) and (3)
bm:” )we"d e @Estimation @
S mm ey c . .
@ -mmm--- 2 ! - Estimate the time difference between the reference @
M) ==-= ' b g . . . b
; L point and the portable clock at @ using linear fitting
t t ts Time @
(Tref(t2) —CO— 7 1—C1) — (Tpc(t) —C2) --+(4)
|\ J
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- Calculate the cable delay from @ and @. _ —



