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Abstract: Time domain reflection technology. as a technique that can intuitively reflect changes in transmission line
impedance, is widely used in the field of impedance detection. However, there are problems such as inaccurate
calibration and low impedance testing accuracy in the process of measuring the characteristic impedance of transmission
lines. In response to these issues, this article designs a time-domain measurement and calibration system for
characteristic impedance. The system uses the shortest interval estimation algorithm to measure the voltage on the
transmission line, achieving the measurement of the characteristic impedance of the transmission line. By measuring
four coaxial cables with different lengths and characteristic impedances, the measurement error is controlled within =
1%, meets the requirements of impedance measurement. The actual results show that the system can accurately
measure the impedance of transmission lines. This method simplifies the operation process, avoids subjective bias
caused by manual selection, and provides a new method for the development of transmission line impedance detection
technology.
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Fig.1 Schematic diagram of TDR working principle
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Fig. 2 IPC protocol testing schematic diagram

TEA5 S 4 . 8 2 BE BT A UC B A, B R B &
BLBY BRI B BRI & . A T A N AL A R (L R B
B Bk A G B BR 3K B 50 Y6 08 B B S 20 T 5o BN T o500 53
FIE ARG S RS EX A S Z A 30%~70%
DX 330 A7 0 S, I 2 X3 P Y i O B e (B E AT O 35 4b
B, DR A5 T o B 0 A% R R (. SR T, X BR O VR A GE
HTBEPTAVCE & G o . X TR PTAH T /Y 1% O . 75
AT ANTES, M TREGEENZE 0B E 5308, 31
F O ERAE 5 i A A s B U AR T R e g X ]
= R A= EI S S B 5Ty e i = N S = S A ' Ll [ i =
HIRBEWT .

DRI EE (2, v

2K T A B R 3 ANEA YL Y
A R BHE W B /NME v e AR KAE e 2 51 E R 4K HL O
Vtoe AR 5 WRIIEAE S v Ay BIIIME v, 1F
R 5, BRI E R 208 Bos 5 Bl 2 3 A4
L

|3 = Yo | < i = Foia | <y = Fia | 4)

SEZEENEANSE. EERE ISR, £33
O L= Y = 0 N A s N (1= N S TS = S i
TETINN S1.S.S, A BIERE N NN, N,

IV A S X B B 3 AN A 0 B 4 R B O a1
T RHEFN AR BH S BT S e v S +S s :



AR F . — AR TDR & &4 & w5 40 19 34
Sl new {yd))’yﬁliy" 9_)/2}\‘)])}7 I/:)pcn
.
Hofy ) <yl < <yl
B /
, —
Szuee = Ay G @0 ’y:'z\zﬁ B Wave2 Vi
(5) A
(2) @ e < @ BT
,\EPy ym) = <Y, Vel y ( f
S = (3@, D e @ Vo
s — A Yo Y@ e Yy 7 Wave2 Wave 21
(3) (3) (3) hiso0 4 100d2.90%
'T'ym y<><"'<y(l’v>

d L D[] B B R AR 1/2, Horpl -

3y 1 B 3 WIEABIRE

BH.
Niuw =11/2X N, |+1
<N,u=11/2XN, |+1 @
Nyw =[1/2X N, |+1

DBE BTG TE S e~ S~ I 388 1y
EHZEUKE?U Ny N i \ngh Eﬁ%ﬁ% E/JEIETJ Siown
S ia ~Shign 2

Jsum = (Y s Yo s vyE]\?,(,u‘ e )

Sia = {y§9)>’y<+1>v "vyi.l\?:“ —u—n} 7

d
S = { (3) .. (3) }
high — y<,,ny<,,+1>’ s VN, on TED

Horbm o g R 8 P70 9 3% B B B X (R 4R A

E‘J%’?%[ o {&’ﬁ/ﬂ& EEFTF‘ Vg s ':F' IEJ EE.E‘Z V ia *ﬂ 1) EE:F‘ me FH
A LA B E .
N, w1
1 e
Vie =g 2 o8
N 2
1 N g 1
Vi = 2 o0 ®)
Nowia =
1 high T8
V/u‘;,m = N/np/ i yf?;

At Ay 2 BB AS DG JC B L 47 % AR A% S 4 b OB BH 25 77 2k
S B0 T b S 5 S R AR B AR AR S
P13t o 7T LA 3 X L 5 8 A 5 B A% A 42 I 7 A i) R A i
ﬂ?s5%/\?&@1”%%%5%@1@“E"J‘iﬂiﬁﬁ’ﬁﬁfﬂjm%ﬁﬁl&@ﬂ
DRI DT 8 85 3 55 S A 0 A2 By 28 1 R P BEL L1
S S DX ) A AR R HE T B E’Jﬁﬁhmﬂj’jﬂﬁ f
B X AL i 2 2 Ja s B0 B R IE Y. BT XA
A% i 2 I T 43 BT B TR) R, 5 1R 0 R T e DX [ A
AR RN . SRR RN K AR BT E W
W TER 53 R PIAS B BRI TE B 53 5 43 351 %o 336 3 A B BR 3 T 3
7oA, R R O S P R I 3 B

Hi Wavel BIEUEW I . Wave2 J& 32 A AL iy £ 1)
BRI . B 5E, BL Wavel 55 1 BRI IR EE 53] 50%
B A VERERIE AT B Wave2 55 Wavel JEATXEFF . LATR
E Wave2 XTI A A5 7E Wavel HHIES 2 Bk
R B2 SR 3 10 %61 90 %6 iy e ) 45 B A C, I 5] Wave2
O REE BRI C s B S L AR BYRICT P SR R H
Wave?2 43 % R WA 3B 45 : Wave2l 1 Wave22., H 1,

Fig. 3 Schematic diagram of waveform segmentation
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Fig. 4 Calibration step 1) schematic diagram
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Fig. 5 Calibration step 2) schematic diagram
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Fig. 6 Calibration step 3) schematic diagram
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