WP PICOTEST Application Note
TDR il &=

% FHJ2154APerfectPulse®ZE 4 TDR FIMSO068Bi# 4T TDRM &

Y% Benjamin Dannan and Steven Sandler, Picotest.com

K2 HIARE BeiH A T 2 L LRSI AR 5. R RS T X EVRI R (PCB) &%
2l HOEMSAHRB RN BT

R A Bt T ANMETPCBE R A AT P PUIL 42k, S8 U el K13 A2 75 PCBfi i 28 =) B A A N 7 il
YERIPCBAR, i 2 1 48 A4 il BH BT RA% 2

P B PTET R A AR s — NI E RSB, Bl E R A6I T R, FFAE N EIR
FEAR IR ) — BB 0 Aead . DB EATT,  DASGUEPCBHE S FIPCBAL AL IS AOHERG P . 38 i T S S o
(TDR) M EXEEZERE N, LAACSEBRPCBAE 52k, HEEAHSS. TDRFAHUI & X T EPCB I THH )
ERCRPAG USSR

TR EAE 5 38 I B R A 7 A (0 SO ——HL AR 2k e . B R AR S55E . /Bl %, TDRIEH
e NRER S BEAGES, Hh s — A End i Gk Rk SN — AR RS . TDRE —MREFA
TH, AR REA 2 SRR AN LA 5T, iR A BT A L H(D )AL . 1. B2 ANEI3 Box T TDRA]
PSR B — 2845 B .

KRR T A fEPCBE B & FHATANEZE i 1202 Tl & i) s S 80 52 IO TDREUE s ], DA A&

FRFIE R IARZE . AEIXPIE DL, FETDRHIZ 2] ] S AT WK & MRS TR, dnidiE . 2R

# o TDRX T-JuiEZEH 4 Al FE 5 i Sl M0 A F o AR RS T (A AN R], P TDR FELE & AH 5 1
DUT B ] A3 SR RIS R o TR AEAS B AT 0 B o BE PR

REV9O_7/7/2021 Copyright © 2021 Picotest, All Rights Reserved Page 1 of 31



4™ DICOTEST Application Note
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TDR Measurement
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@ PICOTEST Application Note
TDR Measurement
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G PICOTEST Application Note
TDR Measurement

1.0 TDRM#EZR

TDRIEDUTHIFEST S AIC &R A 8127, Al LUK I R 4O E . A T REE R,
TDRAT CAFE BBATTAA 2 AR R, RSB R, R MR S AR B F B AR o, DA b AN IR SR s
H.

A (DR, BEPRDGEE 8.

C=2.99792468 -10° m/s =11.86 & 6]

Horp, BESMEmEEERT (VD , AR WHOVE A FURERERE R, $oE ON8:

V= \/D—k (2)

M@, TS AR IEIR, Hoe SON:

_ length (in)
TD_ V ¢ (in/ns) (3)

HEMEECE, TDRMERYS, X2 —MERME. Fit, 8 ARG)EREE EE B4R 21
IRAT AR I () ZE 3R

B, wRDk=~3.5, M@ AR ()43 2HEE H 1
_11.86in/ns

V35
B, %5 FDk =3.5, AEFT RN ER AT LUEIE A G)it5E, i

v, = 6.33in/ns )

1 ,
Tofinch = 633 njmsy — 1577 ps/in (5)
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G PICOTEST Application Note
TDR Measurement

HETAK(G), WRLATEN & — DL L5k, Dk=3.5, {fHJ2154A TDR, FATKGTIiH15 2]
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G PICOTEST Application Note
TDR Measurement
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Fig. 6 - fFL B i) 7 Br e f S K EE (4.
Fl6 7 T — /NI SRR Fo A T B0 7 o 0 20254 3795 Pl AT VAN

A1 - {§ P2 104A R} I TDR 45 3 2 4% R
PLAIAT 15500 A PR ), i AL 2Dk = 3.5, MEIE A (4), VE=6.33 in/ns. P2104A 1% I1# k
[T 95 96.43 GHzo MATN (8)F, FAT] ATHE RS 1 BT TR A

0.35 9)

P2L04AL =92 54 41
mobe = O A3 GHz P

T J2154A TDR, trpp, = 34ps. X TrRIEAMSO68B, tr,,,,. = 40ps. X T P2104A HIHR K, try, .= 54.4 ps.
AR AR(T), tr,is

Fsps = '\/(34ps)2 + (40 ps)* + (54.4 ps)*> =75.6 ps (10)
BWiys= 350, =463 GHz (11)

22 EQ(6) MAT(10),1# FHI2154A TDR H1 MSO68B, L K P2104A Fsii#R Sk () TDR 7 # A R,
%D, =3.5 I, HEWF

IR =0.5" 75.6 ps - 6.33 in/ns =0.239in =239 mils (12)

REV9_7/7/2021 Copyright © 2021 Picotest, All Rights Reserved Page 8 of 23
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TDR Measurement

utznﬁfrﬁﬁﬁ#ﬂwﬁﬂﬂ izu%'&%iﬁ?éﬂzm 3.5, W@ AR 4), V, =633 in/ns. Picotest P2105A
TDR#RKL 5 55 N16 GHz. WA (8)H, FATAT LATHE HER L A (8] Ay

P2105A tr . = = 21.88ps 13
prebe 16 GHz P (13)

XfFJ2154A TDR, trror =34ps. X T'MSO68B, tr,,, =40ps. X TP2105A TDRL, try,,, =21.88 pso
B, EEAR(T), trysie

tryps = \/(34ps)2 + (40 ps)2+ (21.88 ps)?=56.9 ps (14)

BWiys= 3¢50 =615 GHz (15)
ZE AR (OMAR (14) , f#HI2154ATDRAMIMSO068B, P210SATDR#%:kL, D, = 3.5iF TDRA > #EE
PRIT 25 A

Resolution Limit =0.5 - 56.9 ps - 6.33 in/ns = 0.180in = 180 mils (16)

YA NG FRG12 2 [0 73 e RN, o] DTS A Hb R 3, E@J%ﬁﬂlﬁjﬁﬁﬂmaﬁ% L WTP2105A A
b TR )71 SE 1B N TDR 520 . B ik, AOE AR )37 %8 (16 GHz) P210SATDRER L5

BRI 5 (6.43 GHz) P2104A R RS, T Takf @%%NalﬁOmﬂsE’J,M‘@ (BAR) - J)E, Eidtk
AKX (1D AKX (15 B8R, HATTLUE B RS0 0 REpsem, o] Lodif FHP2105SABR L3
1.5 GHz 17 %t o
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G PICOTEST Application Note
TDR Measurement

2.0 WX & & FIFR
Table 1 - B 51I%

Description Model QTY
Tektronix 10GHz 7~ #% MSO68B [5] 1
Picotest PerfectPulse® Differential TDR J2154A [6] 1
Picotest PDN Cable®, BNC-SMA, 0.25 meter | BNCJ/SMAIJ-250 [7] 2M
Picotest PDN Cable®, SMA-Mini SMP, 0.25 SMAJ/SMPMK-250 [7] 2M
meter

Picotest 1-Port Probe P2104A - 1X attenuation [8] 2M
Picotest TDR Probe P2105A [9] 2@
3D Probe Positioner Keysight N2787A [10] or ClampMan 20

Probing Solution [11]
50-ohm Load Amphenol Connex 132360 [12] 1

Table 1 Notes:
1. ZESTDRUBFEHANQ)W, MHAKTDRUWERFZTE—.
2. P2105A TDRERLFATPMEAP2104A 13 OBRL B @ BB R R P210SANTEIXZERET 7] .
3. P2104AF LMFRLET. J2154A TDRIUEFH T1XHI R,

3.0 TDR HinillEi&E

FEFFETDRINE /T, EREEMRIT i E ., WA RE, &g e iEETDRIY SMATER: 3%
EERAER OFED MELE, mEARAE 5~250mV.

FEVOE I A SCR B AER AT . AL S = SRR T I, Rl RAEMBAR L, R
M 00 Y ok
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G PICOTEST Application Note
TDR Measurement

{ FPicotest J2154A TDRHAIMSO6BIR Y 25 Jo T bk 1, N5 BAL /R o b B — S0 pR B0k T8 s i
AEHEPT. BAIA T ERMEI154ATDR; AT, A LU EERMEI A (A7) F, PAIRERE.
Picotest}& it T it & SCAF[13], AT LA R #FHFERE $ AT TDR IR -

DA BBk s . SO R B BEPT, DAL SRl ) A A HLERARTH55. HEAh, picotestd At
FRIE B SO B M o I s S S 2R IO 22 20 1) 22 7 BEL

— BRINER 1 B S B B i 2500 R B R SR 2 B ) 2 BN R SR 3 22 Ml 2 (UL B s
550 5 AREGREIER N CAME, B SRR/ BN A . AR DR — AR AN AT
Picotesti I AETDR |- FH SORK 2 SMA 11 %[ 12]

N T AR A F X ETDR, FRATE e 75 ZoR SEBR A KT 48 BOR+- 1VAS 5, X ke SO AT R 3L
(D) o SEFRF AR AR E AT E W . Hef)ihud, ERAMEHATTHE YT/, TREZEW LI, 50QUt
FCARE e i, DAEAR EB0E Mk E . XaTLUEd sl AR (7)) KIEX— &, iR, ik
Ah, T IXA T AT AE Picotest i B YR 58 B A BRI IR A T8~ , 2B128%: TDRIE[14]. &
ZNR (17, HAEBAT, 0.0mVAZE, 250 mV5250.00 mV. 2R, fHIFIESZWt, XAl
WHATAE TSP B, 3 G 4 T, X T2 154 AW 3 (R kb s I — S8R e . X Rz v ] DAFE )7
B 5 fEh E2 3 o

_ scopelnputChannel-0mV
=2 -250.00mV —0mV (17)

For Open=I'=+1V
For 50Q match = I'=0V
For Short » I'=-1V

Note: {13 191 AT € X HIS0Q 67 %5 7] FH T 5S0QULHL.
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G PICOTEST Application Note
TDR Measurement

Fig. 7 - TDR Setup - Short, Open, Load.

I TDRIY, WEZH fREER . WEREE I SMAIEZTDRADUT, 4 1 #ADUTIEIT46 1
A8 OARFE B SIS R AR R . Gl fd ok Y B OB P IE IS, i@ iE2, Ay AR B bk oA G
&, nE8HTRN.

A LR — S5 ] B A g TR PRI AT B S I TDRZ 5 i . QRSN B TDRBCE A, B R ipeas EbAT Il &
IR PR B

L DCRSOQHZTEREFITDR, FHER/RBES LS RBOM UL i ST e i T .
THEEIEBER T — A
a. XN ] RCRSZ AR R . 1R FL G A R S o
b. IUAE, BCEMEPERE, AEHb A TvE B 2.
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G PICOTEST Application Note
TDR Measurement

File  Edit  Utlity  Hel Tektronix

Waveform View E i 3 Add New...

Pulse edge -~

Fig. 8 - TDR Rk I # A L SR B4 35

20 BERR, WREIEEMHR, BHERLEERIEE L, s,
a. J2154ARCAH — DT EFE AR . HEHERER R4 L, WEIMEIN0R. HEEHDT
BRSO R A BB EE (IE) gk, XSk AHRIHE, XA T A2
P2105A TDR#%3k. DUTMEI 46 KIS mi e X eg e th 26 A, i 10Fs .

Fig. 9 - P2105SASR L FIS0QM LML M TDR ¥ E.
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G PICOTEST Application Note
TDR Measurement

File Edit Applications  Utility ~ Help Tektronix

Waveform View +
o A s
Ot: 344.165ps  1/At: 2.91 GHz
Av: 554.591 pV  Av/At: 1.61 MV/s

t: 9.797 ns t:10.141 ns
v: -10.339 mV v:-10.893 mV

-\
\
\
Picotest PDN Cable

P2105A Probe

Picotest 50 ohm Transimssion Line

Fig. 10 - f§ FIP2105AR L FIS0QH £ 54k E R TDR L E.

4.0 TDR N ESE R
4.1 fEF TDRR M & Hiw{5 5
W3R, &R Gamma (D) EEAR (17) iHE, WinE7HiR.

R .— 7.
1—* —_. ref DUT
R.or *Zpur (1 8)

MR (18) JFE, MRDUTHIEYL, HhA (19) Fox.
Zpyr=R . (19)

ref 1-T

b, PRSRr RR 28 SCT S B BHAT I T R A R A
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G PICOTEST Application Note
TDR Measurement

4.2 {# F TDR & HL AT B 2%

TDRIA F] -0 & e B BRI B 2 . Her R IR R o IE, RO Bos B, W R LR
A AFHETTRES NN, IXER Tk ETHER TR J2154AME PN i BTt kol Herp—A>
A AN BATHE A — SN R (D) SRR HEE, ZRETFEEON+1V, FEE -1V

Vt_dr :|!

> Tr Vpk

1-
/l\ \/shlml 5

Fig. 11 - BB (L) I XL (C) I TDRR B [15].

U RCHARTBAE — > Fr BURIJT IR M AE R, AT RSB B BOR 2 R B LR L 2 . IR VE A S
R ZEWI— RS BT CRE R 161 E 3, i i 2 B8R e bn Rl & 83 Bk F O F Bk F A

o, RN NUGE BRI, — NMEENIFG, — MRS R, 8BRS S
4y, VAT B Fr 2 al H e F R . TH B 8 AR/ R R 7 B B R B UL SRR R 2. LR A3t
(20) FKRFBEEMA D TFE, AR QD ImMl. Az (22) EHBHEEPARS T, AR
(23) ek HA, fRiERrefH50Q.

c=_2 [Tar (20)
Rref 0
C:R—if-Al“-t 21)
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@ PICOTEST Application Note
TDR Measurement

0

L=2"R,, ] T-dt (22)
© 0

L=2 R, ATt (23)
W12, I3RIAPFTR, — A3 pF/N AT REAE B TRA7 R ) SOQUT 2y ] o
MNP BB SR B, 3 pFAIXT A 5B B, P AYRIEH 7T LA fil Picotest TDRMHGZAR T pFZ A & .

IR B R BUE R A N2, TpF, 7E3pFHL A I 10% 2 Z=T5 A .

Fig. 12 - f§fIP2104A3 L F1J2154A TDRAZPCB_E3pFE & WA K TDRIU E 3 E.
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G PICOTEST Application Note
TDR Measurement

Applications Utility

Probe Tip Edge
t:10.900 ns At:501.581ps  1/At: 1.99 GHz
v:-13.283 mV Ov:10.243 MV AviAt: 20.42 MV

3pF Capacitor
A

Probe Tip Inductance

Fig. 14 - 3pFHZ. P2104AIFLFI2154A TDREZA K TDRIUEL R,

WEISFIE16FTR, —A~500 /N2 LA IR IR 1) 5 A R B0 LR IR I S0Q U 28 1 HH 8] ol I 7 I A U
e %L, WE16FTR, 539.5 fFFRHEE, FIFEFEZ0 A BAER10%E 2N .
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@ PICOTEST Application Note
TDR Measurement

Tektronix

Add New.

At: 297.920 ps
Av:6.555mV A

500fF Capacitor

Probe Tip Inductance

22 May 2021
2:39.27PM

Fig. 16 - %5 P2104A#R L F1J2154A TDRIRS00fF L 25 FRI TDRF B 45 B

WIENL7. 18F9F7R, — MNHEE R 550000 & B G . HaRasBIE MR, nE19FR, Wl
FI219.5 pH HLE
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4™ DICOTEST Application Note
TDR Measurement

C

Fig. 17 - I P2104AF LM B R BB A RNESLA TDRIE RS B,

Fig. 18 - fEFP2104 AR LM E B A K ESLITDRIUE L E.
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G PICOTEST Application Note
TDR Measurement

File Edit Applications Utility Help

Waveform View e — w——ea.s

& : » (i 5 @D
AOt: 352.174 ps 1/4t: 2.84 GHz t:11.236 ns
Av: 2.205 mV  Av/At: 6.26 MV/s v: -4.557 mV

t: 10.884 ns
v: -6.762 mV

Picotest PDN Cable

P2104A Probe

ESL of series capacitor
/
/

5.978 kAcgs

4.3 FFHTDRITED,

KR NI A L B A o B SRR TR = AN AT, FA T AT LA I TDR ISR A 55 =
Ao WRIRAVE B — AN CL 5 LI R, Erh BRATADE AR KR, 4 BATT3 T LA B () R A
FLH R, SR ELER (D) TN, SRl it AT DA SR s PR AR R B4 2 IR B AE . 2 IRAR, G
S B B TR AR SR S Dk RTT, TERMHZR AR, (55 B BIIA  A RAS 2 2 FRAR A AR

1 Atime (ns)

o 2 4

. 2
D. - 5.9-Time (ns)
Length (in)

Length =

(25)

EEAR (24) , BATTLLRMEDKERI AT (25) , ‘& A LLH TDRI AT & W 45 749 2 18] (4T IR 15 1a) J5
1 %HDk, @IDUTHR, WE20077.
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@ PICOTEST Application Note
TDR Measurement

B0 T 7E4# FP2104A B 3R L MR Picotest i -~ PCB, T bl & A, i HI2154A
TDRJ & T &5 k) 1) g 355~ fr e .

Fig. 20 - I P2104AER L X TP SR HITTDRIUE B
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G PICOTEST Application Note
TDR Measurement

File Edit Utility Help

Tektronix
Waveform View

b L]

Add New...

[

= ' 56.25
Meas 6 i)
': 2,065 pV*s
[ o
Inductance
:5.162 nV*s
Meas 9

REFLECTION o

* Meas 10 L]
Base
'; 1000.0 4V

it R T Horizontal Acquisition
50 mWidiv 5idiv d Add Ad 1 nydiv 10ns C N\ Auto, Analyze
< Bt > 3[4)s|(6)7?]|3 LRGN <k 100Gss 10 puipt () Average: 16 12 Jun 2021

RL: 1 kpts ¥ 6120 5.113 kAcas 4:40:39 PM

Fig. 21 - I P2104AIR LK TPS SR 3ETTDRWE R E

<WP PICOTEST

Fig. 22 - ffFP2105A#R:k, XTPICOTEST BRI TPS S M TDRIR.
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WP PICOTEST Application Note

TDR Measurement

Edit Utility

Tektronix

REFLECTION

as 10 -
Base
': -1.156 mV.

Math | Math 2 A =
50 mvidiv | 5/div d 0 dd 1 nsidiv 1008
< 2*(ch2-4-... | 50*(14m... » 34| 56|78 w  DVM AFG

SR: 100 GSfs 10 ps/pt (IT) i

RL: 1 kpts 8$"57m

Fig. 23 - #fiP2105A# kL, XPICOTEST R TPS S TDRM A

Picotest 7~ WIEI22, 2&ff FRogers RO4003CHIHZPCB, ‘BffIDk =3.55 [17]. W E21 45 R FR, kAl

Effu%ﬁ%i@mﬂﬁ3%ﬂ‘%ﬁ%?§o WER2IFIRINEE R, FHP2104A S 4Rk, AR 72 Z A4S 14T R
i 18] 2868.9 ps.

\)

SN (25) FAERTFEHP2104ABK M & 25 R, FATTA] LATHE Hi Picotestil] AR [ Dese A :

2
D, - {5.9-0.8689} o (26)
3

SRT, T ERATINE N ML, IR R O A 5Dk = 1 171G DTk A R
MR Q7)) AR (28) /M T — MR AR HUH B RO R0 H s B ik

b, 230 Q27D MBI TE EE(w) M HLU R (h) T EAZ IE R 1 (a).

1

— (27)
J1+12Ch/w)
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1E E22Fr 7~ ) Picotestiii s A I, Lk %6 B (w) 25 114 9mils, HA i 5 (h)&E T8 mils. XA
(27) , a=0.366.
FIHBIER T, wTeb@id A (28) FHEIMAFIH A H:

2-Diegr—1+a

D, = (28)

k 1+a

2HpR Q1) MR (28) MR (26) FrosIaiR, FATHT LRYEP2104A K 15 45 R4k B AR
I HDK. ZE8RH AR (29) For.

_ 20D,y -l+a_2292-1+0366 _, (29)
1+a 1+0.366

ME23F7~, FP210SATR LI & ¥ MG 22 2 18] (145 IR B (6] 9863.2 ps.

k

SN (25) FE23FEFHP210SABR LI &5 R, FATAT PATHE H Picotestil] AR (11D, .
[5.9-0.8632}2 (30)

N

D, = =2.88

zEAR Q7)) AR (28) LLEAR (30) Fralia B, FATa IARIEP2105 A4 Skl & i &5 B4k 3k

R HLH BDk. XAEERAAR (31) For.

2‘Dk¢.ﬁ—1+a_202.88—1+0.366_375 (31)
l+a 1+0.366 '

k

WIHTFTIR, T fEPicotest TDRYFH /AR il & 4R 1% & — M 2, BRI AN (26) FIAI (30) FriEw

&E RIHFAREERN B EE. R, AR Q29 AR (31) BoRmg RaseAHE 7R B E Bk
M, XFRHEIEFEEIERogers RO4003C [17]/ R . %F T Rogers RO4003C, il & (1) 2/ s H

W AR JZ AR A U B e — D7 VR 4B R Ay . BE, EENE ELAEAN B AU S SR AR
FEH K.

4.4 FHTDRRAUEZEHES

F T2 50 2 R 1J2154A TDR )W E 5 53754 A TDR S il &5 B AR AL S5 K1 X2 78
INUE AR FII2154A TDR EAMEFH 7 /ANEIE . X VR EAE (T2 5%, WCLKs. PCle. MiPi. HDMI.
DDRAIN AT & . 245> TDRI & i v B B0 BREOE LI sR33. thoh, ST B TDRI &AL,
TEHET 2y TDRI G 5% B 5% IR B 2L,
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s

Fig. 24 - I P2105AZ L X < DProbes (CB6) #1724 TDRIURRAI B E
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File Edit Applications Utility Help 'I'ek"onix
Waveform View - — : Add New...

Cursor
Measure | Searcl
Plot

L More..

Meas 1 2

|
79804V

v
t:493.323 ns At:4.720ns  1/At: 211.85 MHz t:498.044 s
v: 101.506 ? Av:1.872 7  Av/At: 396.60 M2fs v: 103.378 ¥

Fig. 25 - I P2105AER L X RAXDProbes (CB6) HHTZ4 TDRIRA B E

K24 575 T ¥ F Picotest J2154A TDRAI P Picotest P2105 AR LM EA4TE| Z 0% HERE R E . K25
RIS IR FTR, AT DUREE B IS4~ I 20 0. 85K, ~FHZESHEITN102Q.
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Fig. 26- ff FISMA H#ZZEEDUTHZE 5 TDRIA.

K126 27 1 Anfal {5 H1J2154 A 5 DUTHEAT BLHERE LA 73 R 5 B 5 — M 7

MR R WE27/ R, HA-P 25T N~98Q.
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Waveform View

(]

ca
Reflection
1.022V

Board launch

Add |Add | Add
New |New New
Math | Ref | Bus

DVM| | AFG

Fig. 27 - Differential TDR Measurement Result with Direct SMA Connections to DUT.
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k2 M HIRZE, Wz 3T
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Tff 5 FL 200 2 4% ) K E

[ VAN SRS AR NI F S E N A VA=)
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fEHITDRIY, 7 EACAE — o F P 2] e R A -
o DRt A TG IIL I AR
o HRUSTHLI i T8 MBI 1
o AR
o (URMDUTZIEMIHLE. ERCHAAH
o TEBEATZESPINEIS, WIS UL

TR AE I RA [ 7 2, WIN2787A, ClampMan [11], B HAdIE L E & % B, DL BIHR SL [ & e
B, I E .

1. TDRFHFTIME: (55 5E BRI -
https://download.tek.com/document/55W_14601_2.pdf

2. TDR: Reading the Tea Leaves - https://www.sisoft.com/uploads/TDR_Reading_the Tea [eaves MS.pdf

3. Barnes, H. et al. “Signal Integrity Tips and Techniques Using TDR, VNA and Modeling.” Signal Integrity
Journal, March 2016.
https://www.signalintegrityjournal.com/articles/174-signal-integrity-tips-and-techniques-using-tdr-vna-an
d-modeling

4. TPC-™-650 Test Methods Manual -
https://www.ipc.org/sites/default/files/test methods docs/2-5-5-7a.pdf

5. Tektronix MSO68B Oscilloscope -

https://www.tek.com/oscilloscope/6-series-mso-mixed-signal-oscilloscope

Picotest J2154A PerfectPulse® Differential TDR - https://www.picotest.com/products J2154A.html

Picotest PDN Cable® - https://www.picotest.com/pdn-cable.html

Picotest P2104A 1-Port Probe - https://www.picotest.com/products PDN_Probe.html

Picotest P2015A TDR Probe - https://www.picotest.com/products PDN_Probe.html

10. Keysight N2787A 3D Probe Positioner -_
https://www.keysight.com/us/en/product/N2787A/3d-probe-positioner.html

11. ClampMan PCB Holder and Clamping Solution - https://www.picotest.com/products_clampman.html

12. RF Terminator SMA Male - 50 ohm Test Load -
https://www.amazon.com/dp/B0719C1T99?psc=1&ref=ppx_yo2 dt b_product details

13. Picotest Tektronix Solutions Page - https://www.picotest.com/tektronix.html

14. Picotest - Master the Fundamentals of Power Integrity and Power Supply Testing - Lesson 12: TDR
Measurements - https://www.picotestonline.com/courses

15. Time Domain Reflectometry (TDR) and Time Domain Transmission (TDT) Measurement Fundamentals-
https://kh6htv.files.wordpress.com/2015/1 1/an-15-tdr-tdt.pdf

16. Sandler, S. “Measuring pH and fF With a TDR Using a Cursor Measurement.” Signal Integrity Journal,
January 2021.

O 0N
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https://www.signalintegrityjournal.com/articles/1997-measuring-ph-and-ff-with-a-tdr-using-a-cursor-meas
urement

17. Rogers RO4000 Series High Frequency Circuit Material Datasheet -
https://rogerscorp.com/-/media/project/rogerscorp/documents/advanced-connectivity-
solutions/english/dat a-sheets/ro4000-laminates-ro4003c-and-ro4350b---data-sheet.pdf

18. Bogatin, E. “Bogatin’s Practical Guide to Transmission Line Design and Characterization for Signal
Integrity Applications.” Artech House, 2020.

19. Picotest TDR Solutions Page - https://www.picotest.com/measurements/MeasuringPCB.html

20. PacketMicro TDR Solutions Page - https://www.packetmicro.com/Applications/tdr-probing.html

21. Sandler, S. “The Goldilocks TDR.” Signal Integrity Journal, September 2020.
https://www.signalintegrityjournal.com/articles/1852-the-goldilocks-tdr

22. Hernandez-Megjia, J. “Chapter 5 Time Domain Reflectometry (TDR).” Georgia Tech,2016.
https://www.neetrac.gatech.edu/publications/CDFI/5-TDR_17_with-Copyright.pdf

7.0 Bt
Table 2 - 1§ F1J2154A TDR [ H.3m TDR I & )£ - Dy g i &
Oscilloscope Math FCN Math FCN EQ Notes
Mathl ne  Ch2-0mV | KESEERBKIATEON -1V IS S 1 St
—250mV —0mV AH (D)
Math2 50 - LMot ST R AL (D)9 BT (Zpun)
Math3 INTG(Math1)/25 B ES I EBE (Cour)
Math4 INTG(Math1) - 100 WIEAE SR R (Lpur)
Measl mean(Math2) PR I8 R P UE B o WU F AR
FH T 4.
EE: R2PFIHATA TRREC A4 A“TDRELAIC.set” W B M FRELF T, Al ATEZR Wi Ty

=
EIH[13] L5 .
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Table 3 - 1§ f112154A TDR#AT %43 TDRI & ) H 22 Th RE 15 B

Oscilloscope Math FCN EQ Notes
Math/Measure FCN
Mathl o (Math3 — Meas5) THE U R (D)
Meas4
1+ Math 1 . ,
Math2 100 o m T Z= 5t (Zpur pier)
Math3 Chl — Ch2 TR PIME 5 Z A ZE
Meas3 mean(Math2) PRI o BT d U AR S F 145
il
Meas4 amplitude(Math3)
Meas5 mean(Math3)

TER: RITANHTE IR A4 N 52154a.set” B SO NS B I 1, T LAEZR 5e fi ik J7 0T
[13].E51H.

BN Y SE 2L ST RS
PRI Al B R A R A A 0512-68086023
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