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TDRYEAS S 56 24 SI(Signal Integrity) i B ——
Reflection( )

TDR Module

Voltage —

D 0 ope display o 0 TDR avefo
Time ——
Transition points involve combinations of solder joints, circuit board vias, and connectors:

these all can have substantial effect on the total link performance.

TDR also is capable of producing S-parameters

Tektron/ix
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ImRLﬂﬂﬁ@ﬂ TR

FRATRER A2y T E R
‘—ﬁ To resolve a, and a, as
separate discontinuities.
t > t /2

separate TDR_risetime

e 80E04 TDR _EFHHSHEY [a]: U & B 3k, B 48 R b L B {E O 30-40ps
Q 1/2t,.. 7P 15-20ps
o 0.17-0.12” in FR4
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“Hz-
N—
—HF

I3
TR

- TDREJZHEER:

T (resofution ) = % T R (system )

R =0.5xT, xCx }/ Tr (ps) C Er TDR Resolution
\/Er (mm)
80EO4 30 3.0E+08 45 ~2.1
80EO8 23 3.0E+08 4.5 ~1.5
80E10 15 3.0E+08 4.5 ~1.1

Er: relative dielectric constant of the dielectric material. 4.5 is a nominal value for FR4.
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RESOLUTION DATA

Rise time
(psec)

10
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Resolution
in air (mm)

1.5

Resolution in FR4,
buried run (mm)

0.67 )
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Help |Triggered Tekmonix | X|

§| '5§| fo |W|:|'|.I:|C?| Run/Stop |Ac:q Mode |Average ﬂ Trig|lntemal Clock ﬂ |2DDkHZ ﬂ J ﬂ
Pulze | = [|Amplitude = J'LI'L|I'L|'L|'I| Il|ﬂ_|'L‘M|W|M|M|/’h|\r|*|+|&§n|ﬂﬂ|
S50.0mY - : : ! : : :

15ps 5t R TA], 1.25mmiE] b

Help | Triggered Telronix | %|

50,0y | : : : 74 40psidhy
£2 | 2o.00my [250.0my ,E @ | @ | [rs.40000s |41.4532 @ 5:42 PM 7/6/2006

§| '5§| Fe |W|:|'|.I:| C?| Run/Stop |Acq Mode ‘Average ﬂ Trig|lntemal Clock ﬂ |2DDkHZ ﬂ J ﬂ
Pulze | = |[Amplitude = J‘LI'L|I'LI'LI'I| ﬂ|J'U1|J'LI'L|'LI'LI'|M|M|/’L|\r|*|*|&§‘|m:||
350.0mY - : : : : : :

e

i

@ 5:23 PM 7/6/2006

150.0mY

- : : : : : : -
Cl - |QD DDmW |25n OrnY W a | @& |?3 4DDDpS |41 4932

» 80E10 = % TDREHLET L, 15ps A, 50GH %
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EESMTDRD#ER, BERMHIKIL

Standards characteristics
Data Bit Specified 10 | Estimated 20 || 10 to 90% reflected-TDR-rise-
rate width || to 80% rise || to 80% rise time needs/20 to 80% reflected-
(Gbps) | (psec) || time (psec) | time (psec) rise-time needs (psec)
InfiniBand 25 400 100 60 40/30
PCIl Express 25 400 50 60 40/30
SATA I 3 333 67 50 34/25
XAUI 3125 320 60 48 32/24
4-Gbps Fibre 4.25 235 60 47 32/24
Channel
Sata lll 6 167 NA 33 2917
Double-speed 6.25 160 NA 32 21/16
XAUI
8-Gbps Fibre 85 118 NA 29 20/15
Channel
100G Base-R 10.31 a7 24 24 16/12 < S80E10 >
10G Base-R 11.1 411] 24 23 15/11
FEC Y D
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I TDR Modules:80E10 / 8OEOS8

25415 ps TDR& & & FH (]
—  ~12ps AGf EFH}HE]

BESCH— X ESTORYH, FE4iE
o, RERE

2RBVERERFEL, HERE
BENRE SBNESREE

+ RKRHAZ, HRRKESRESFH
RIBETE it F oK
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I % 7 BHHTARSh, TDRIEH A
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> ALK IE

> TDT — &kl &, 1A=
> WAL (57, Him)

> AL (FEXT, NEXT)

> SZSHN =
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ZE A3 - i R R

File Edit View Setup Utilities Applications Help | 331 Waveforms Tektronix  _ | X|

i e 3 &? i| |£| |RUﬂfStOD y| Trig |TDR | Acq Mode |Average -| 25kHz - |?| |E|
IW I"“H"' HNHN‘HNHM]I

al ~| wooodiv B[ T~ Bl (M| | 151763m/screen @] 1 1139 BN |_$_| 2:31 PM 10/12/2013

‘5‘"[ Waveform ]V M%urement H Cursors wain M1) \ l ‘ﬁ‘

[EI 10.000Q/div 1 Mean A 2 Max A vl 50.24410 dl 11.9961m
= a| 49591870 ||| ¢ 51.263230 | v2 4282430 d2  25.8369m

| m1| 10.000/div = : _ _ _
in 4958420 JMin  51.22020 | Ay 7.419820 Ad  13.8408m
Max 49.6097Q J[Max 51.37920 Ad/2 6.92039m

u 49.59290) i 51.27010
3.51292m 5] 22.7328m0
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TDRYE(E 5 5e 2 SI(Signal Integrity) K M ——15 5 58 B4k
i %€ X

&5 5 RESI(Signal Integrity): 25 7645 BAE 4 IO B, 42925 0
H N, {55 HE M A% 3128 B W, FRATTUPRZAE = & 58 21

o SRR RS B R b 0 B, O R E B, M
LS A I B E RS, BRSBTS T 04T A A
RCRAEFE RN R 7

Text-Book View of Digital Signals Real View of Digital Signals (analog)
1 1 1
Logic Logic
Signal 0 0 0 Signal m
+5 Volt BVOlt 0 e
Supply Supply
Ground Ground — A~~~ M A A
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TDRZE(E 5 52 ¥ SI(Signal Integrity)F
Effect of CrossTalk

- A MMHEREMIN TR

Rij [[]3i4 2 5 (]
R im PR
2% i PR £ PL BS
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I ZEE7RILERY

L DSA8200 .
80E04/08/10

> S4B, OLATIREZEE S B IR M A TDR/TD
o

» SUEM24Y R TORM, BEAEAFEE I R ORet T ),
WL R EARE, B8RRI R, ... :
NEXT (% 5 $)

Tektron/ix
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Rcv

> TESUE FR G TE 4% B R 5 540 K

> EENTIRRES TR SRR

Port 2

W FSZ 2 5
> =57 EIK 15 FE
> E AR
K

iz REES M
> Fumm il

> E55 im0 RN -
> SSE =

1 -58

B

4130 | -23.1dB 1290
A170° | -10.8dB 920
2120 | 123dB | 3720

§

aF/2
258 | 2%
-294d 550
63di 250

_u_,
Bhgd

iz | 899MHz 165d8 1 20

B
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- ARFRIER

ANERERTTFERIEREF, FIENRERA
R AR HEHES) Y

WP EZERE BN PR TSSHN &

AR B RE

» PCBs

> EBHMF

> EER

> HEEMEE/NRE
» Tx/Rx#i A
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o B ik ZorERmR | ZoEAR o5 5
Pt 4 TDR i e Pk
SATA II 3 Gb/s * * * *
PCI Express 1.0 2.5 Gb/s * * *
PCI Express II 5 Gb/s * * *
.75 Gb/s
HDMI 1.3 -2.25 * * *
Gb/s
FC1,2, 4 1 Gb/s -
Gb/s 4.25 Gb/s * * * )
FB-DIMM II 4.25 Gb/s
Infiniband 2.5 Gby/s *
3.125
XUAIL Gbre * * * *
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I H4 52 IConnect®?

« IConnect TDR and VNA software %X} L_|Connect - Fraauor ¢ 1 g 10| x|
G| abltﬂiﬁ?ELﬁ_Eﬁ 2GHz 4GHz EGHz AGHz 10GHz 12GHz
” 55 s M TR LR SPICE JekiAn TR =
A i e 1048 NAKA @%— 511 ..
VaRii =00 V 'h"u’\"\’\n ;"“\\m [S]s21 .
—  fAiBR. HEFIR) S-parameter fil Eye a0 [pranvze Frequency I _ / il e
diagram | & e _ﬁi": _' (ol
? Bz
° rfiﬁﬁ?%/ﬁﬂﬁﬁﬁﬁ‘{ﬂﬂiﬁ %Egg_k_ph lsl | :| |
— VAR 1 B0 ) 1 L 9" ™ T Correlate SPICE T 2 Ivme——
E LAE po AV simulations to TDR or / I :
- ﬁ&ﬁ E‘]ﬁ&ﬁ%&%%%nyiﬁkﬁ\*ﬁ _{ggg ) Ii "'Il wnmv__UNA MEeasurements / []simulte.wm
T Sl
- MeasureXtractor™ e L
— o S w _ Perform efficient eye
— QZ)PI%TDR/TYﬂUE?ﬁ%ﬁS-parameteri& nt t Link Analvsis and Modeli mask, S-parameter
\\ e % }Fﬁ> 3 N H- IJ nierconne n nalysis an odeling EDITIEIiﬂl'ICE tEStiI'IH
TRFAL IR BRI AR R TOR/T| 5 Schematic | Eye Diagram | ey T e ]

— S THESPICE / IBIS 1) H.VEW Aae|  iom B

o ‘ Gide 143n 5

J/Vv— WT OO - —E—:}I— Fae 0n Lt
P Giac Top Gz

pmichio ey =

Efficient, easy-to-use and cost-effective!
«  Works with DSA8300 TDR scope

HONORING EXCELLENCE IN ELECTRONICS Tektmnix
5003 FINALIST /




IConnect #4422 #

|IConnect®

Measurements Modeling

Eye Diagram :
0 @ Topological

IConnect S-parameters

Behavioral

MeasureXtractor™
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I IConnectf\ {4 B 44 LA B ThRE

« IConnect 80SSPAR
Z-Line ELFEHINA ; ST EU
IConnect 80SICON
Z-Line ESZFHBTNEL; SSHUNLL; AR B
|Connect 80SICMX

Z-Line BRI ; ST RGN GL; BRI H B AR B R HR
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I TDRJF # f H & -Multi Reflection

7] FEDUTINER R TES B RSN E AR IER BRKE L

Zo Z Z Z3 Z,

>

Vreflectedl

K

Time / Direction of propagation
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o Z-linem] LI 2.2
EIEEDUTH AT % E R GHERMIBIRNEH 7
—  XNTDR:Z ARSI, 1E Mg VNAF ;5% 5 R

« |Connect I LLHR %2 & K 8
_ HRRE SIRHEDUT R B B A R i
- EREROE AR, EMH (), L C
AR B AR SR ER PR A (1 P R R B A

- N FH:
_  iSEPCBIAHIIE AR
SIEPCBA& = HilEFNHE K
L IR EMERERIL RS TR
A HERAR, ERERS
_ EEME IR R (Z) R td), A
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BB 1 IR AR E 2 IConnect® Z-line

A~ [Connect.wiv - Time Domain
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I fHin
BB 1 IR AR E 2 IConnect® Z-line

A~ [Connect.wiv® - Time Domain
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OF
x o AP ZIn IConnect®
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Ar o B0dps
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I fHin MY
A £ EEE 2L IConnect® Z-line

A00pz Thz 1.5nz 2Nz
x
s i e i et
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B0 AN TDR. wim
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100y IR TDR S ERGER
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I MR S-parameters

IConnect S-parameter i &

IConnect S-parameters A LAt 4. ?

HX 8 F HIENRE ZBS-parameterill £
=m0 REEXFEimNE

fai{E B IR #k (de-embed) & B 3%
ERHIRAEREN

7 8-

ST 3 g
— RN, S 3, R

—  ERRADFE, BRI, RIS Dt THiE SN E
— BoFIPCB S — B IR (SATA, PCI Xpress, Infiniband, Gigabit Ethernet)

SRR RS A BLRBIFE — B e
BEATLR L =

R 2F044%m O S-parameter Touchstone X4 rI HF@EHE
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Frequency Dependent S-parameters
|Connect® S-parameters

44 |

m=ES WAERLINBFRIKIMSS R

ESLmED . REEI, B
—EEN T K : PCI-Xpress, Serial ATA, Infiniband,
Gigabit Ethernet and other standards

TR R 5 RER I B SRR 220
REWATH P BE (— D IR BRI TDRIE R )
WA TDRX & IEERZ T AI ALK EIConnect

A~ §21 Correlation Between, IConnect TDR sooftware and ¥NA.wiv - Frequency Do... g@g|
2GHz 4GHz BGHz 8GHz 1DGIHz 12G|Hz

048 —fsdBiMhg] =

o el L YNA_521 wFm
[S]ToR_s21.wfm

1 —neartionboss
-16dB

n
=
|
-
[

TRAA]

L

1502 Tyt — T i

Freq. AF AFS2
Cursor 1: |596MHz |596MHz | 298MHz

Compute: |S-Parameter v |

TD Source YW avetorm Yiewer;
| TD “Waveform Yiewer 1 j

FO' T arget W aveform iewer:
| M e W aveform Wieweer j

W aveforms
DUT: | 0dd wim |

Rt |5tep.wfm j

Frequency content
[v Set manually

b aw Af:

Fram: Iﬁ Hz
Compute

[V Usze 50 Ohms calibration
Fef type: \Open/Shart |

DUT Type: |Insertinn |DSS.-":-j
Load 50 Ohms ' aveform:

Load. wfm j

B Hz
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I 2355 ST E I 3\,

VS
V/
- 4 - T
1 | S11 S12 1
— +
Vo | S21 S22 Vo

+/—
Vl,g are the waves incident and reflected from the DUT

¥~ One single-ended line is a two-port device
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I FIETDR

TDR stimulus on channel 1, TDR stimulus on channel 2,
response on channel 1 response on channel 1

'

TDR,, S, & 1DT,

S11
'S,, <>TDT,, S,, <>TDR,,

U

21

TDR stimulus on channel 1, TDR stimulus on channel 2,
response on channel 2 response on channel 2
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I E AR S-parameters

Common mode TDR stimulus,

Differential TDR stimulus, differential response
differential response (useful in time domain for EMI
(most important) troubleshooting)

17
— o

> TDTyip Suap dd 22 ©
_\Smﬁilﬂ/cd(zl cd22 cd22 Ay TDchzi\Scczz © TDRT, |

Differential TDR stimulus, Common mode TDR stimulus,

i e domanter | common mae resnors
(less important)

EMI troubleshooting)

0 wm
7
—]
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I SET2DIL[EHE

SET2DILFEH=ET —REDSMES
TED LRI IRMERM T — 50

| puu

AL

SR AT
E, KR K LT X

AR, ZEERAIRINE SR PR
— MR TT 5

1) SDD21 = 0.5* (S21 —S41 + S43 — S23)

2)  XFFXHER

3)

4)
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S21. S41R[LLA{EHE

S21: HEER1->28% O B3R AT 5%
S41: R 1TE4AN O 5|2 AT in B I
S43: FERR3->48% O BI3E A B 5
S23: 4 E27E ik O 35 | R2 AT i S 4

Stimulus

SDD21 = S21 - 541

port 1

port 3 I [

BIZE5 4k, S21 = S43, S23 =

——— "8inch —»  (a)port2

(B) port 4

S41

AN BIE TDR/TD TR RS £ T &
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% (Eye Diagram)

Eile Edit Wertical Horizfdfcg Trig Display Cursors  Measure Masks Math App  Utilites Help  Buttons
29 Mar 04 12:16:46

Il 266mV Q Bw4Ds EyeHgt 953.7mV i 953.46315m mi 951.9m M: 953.9m & 383.1u || 62.5ps/div

EyeWid 384.0ps W: 384.06057p m: 383.4p M: 385.6p @: 275.2f 800GS/s ET 1.25ps/pt
PkPKkJit 18.75ps [u: 17.617447p m: 10.0p M: 18.75p &: 1.896p Comm 0.0V
JitRMS 2.62ps |[ui 2.624996p : 2.545p [M: 2.783p |o: 66.85f
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Clock

Data
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3 3| 2 3 Bl B B B B 3 8 g, CHEEBBMNAE VN, ZA%
5 » B » B ® ® ® ® B O O RS I B REAT D)

R O F45 20 0 B 1 1R S HE S 2
A 1T BN B
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I F 1 = ST EUA IR 1B

% 7 SZ%L, I1Connect R &H] LUf4 2

— BN VR HIEREEE r AEIR B — s B PN

AT EM T kA, RFRESTDTHIRERITDR —
o WU e R ST 48T — no active component jitter

—  AINEARAERAR, AT 3E4T peak-to-peakilBh 4 A AT HR I 5K T 55
JIVAED

— B AMPCBH A — BN (SATA, PCI Xpress, Infiniband, Gigabit

Ethernet) — A, = &%, P!
—  HE RGEVERSCBA S BT AOENLEGE BB — £ LD !
— VAT R R RE — £ LD A
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511:PCIl Express — Receive, Transition Eye

[

TOR/T| Sf)  Eve Disgram |

0s

100ps

200ps

300ps

400ps

500ps

600ps

T00ps 800p

400mV

Legend | Test Bye
Define Eye Compliance Test

"/ avefiorm Selection

Y aveformn: I i

Load Compliance Test

Acquire Reference Wim

Acquire Transmission 'Wim & Run Test |
Run Test I

rTestStatus———————

PCle Tw Transition  Pass
PCle Tx Mon-Transition  Pass
PCle Fix Transition  Pass

Save Resulls... |

—Edit Compliance Test

Procedure: IPCI Express_2.0_33 =
Marme: IPEI Express

Eye Setups:

PCle T Transition
PCle Tx Man-Transition
PCle Aix Mon-Transition
PCle F o

New ... Remove

Save ‘SaveAs | Help |

-400mV
Tektronix
RxEq Transition Bits - Contour for Target BER drawn blue -
v
Time AT/2 . ¥ Enable Eye Measurements Measured BER
Cursor 1: [ 58.9ps Huiizontal (Timing] Wertical [Volkags] &t Cursor Crossing
Cursor 2: [ 199ps Width: | 309ps Height: | 289 <1e-024
A [ 100ps | 5028 Peak Jitter: | 91.2ps Noise: | 53 9miv Maise Selectar
Reference: (1) Refersnce: A00ps IHigh Level 'l

60 | 2013/11/1

Tektron/ix




511 :PCI Express — Receive, Non-Transition Eye

TOR/T| 56)  Eye Diegram | e | Tesme |
0s 100ps 200ps 300ps 400ps 500ps 600ps T00ps 200p Define Eye Compliance Test

"/ avefiorm Selection

Y aveformn: I i

Load Compliance Test

400mV Acquire Reference Wim

|
Acquire Transmission 'Wim & Run Test |
|

Run Test

i~ Test Status

PCle Tw Transition  Pass
PCle Tx Non-Transition  Pass
PCle Fx Transiion  Pass
PCle Fix MoreTransition  Pass
PCl Express  Pass

_ Save Resulls... |

—Edit Compliance Test

Procedure: IPCI Express_2.0_33 =
Marme: IPEI Express

Eye Setups:

PCle T Transition
PCle Tx Mon-Transition
PLCl 0 tion

i b
PCle Fix Transition

New ... Remove

Save ‘SaveAs | Help |

-400mV

Tektronix
7

RxEq Nontransition Bits - Contour for Target BER drawn blue

x| Time AT/2 ¥ Enable Eye Measurements Measured EER
Cursor 1+ [ 888ps Haorizontal [Timing] Wertical [Voltage] at Cursor Crossing

Cursar 2 ITHDE Width: Height: | 327mv <1e-024

& [ T00ps | 5020s Peak Jitter: l— Noise: | 56 3mv Muoise 5 electar
Reference: (1) Refersnce: A00ps IHigh Level 'l
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{512 : SATA (Internal) ISI Test (Receive Eye)

#~IConnect® and MeasureXtractor(TM)* - [Eye Diagram Viewer 1* - Eye Diagram] - |ﬁ'|1|
KO{ File Edit View Compute Model Simulate Tools Window Help _Iﬁllﬂ
D& %=l EEEE | ||Ee (@5 (@)
TDWTI S SEa | Define Eye I Compliance Test |
s 100ps 200ps 300ps 400ps 500ps 600ps Legend Test Eye
— Eye Setup Selection
Setup: SATA R 15 - Intemal 'l
600mV

NN

7747 Jitter Limit Test
200mV — « Enabled e %2
7 o
/// ° lelt - 50 ps / Eve Setup Mame: |SATA Pl 51 - Inteinal
* Measured at |tS = EyoPostion:  [RiEa | EveTupe: [a15is =] TewmgER [l
s Comment; Ilrlt nal Single/Mubi-Lane Cable Ax |51 Test (Genli, GenZi, Gen3i]
-400mV —
T Signal | T Atter Mosse Inserton | T | Mask Test | tter cise Test |
ater Haze
actiate Jtter Test IO Actvate Noise Test [N
& Abschute Moise Test Level: |Hm level | ®
 hormakzed
-600mV " Absolute
Jtter Limit: 50p 8 = Homalzed
F<Eq All Bits - Contour for Target BER drawn red . . oW Figh Level Noise Limit: 0%
i i Measured Jitter (1SI) < limit (50ps) vttt [T
=> jitter limit test passes ettt [ %
x| e AT/2 [V Enable Eye n SR - . ; —
Cursor 1: [ 98.9ps Horizontal (Timing) Cursor Crossing Transfes Funcin '
Cursor 2: ’Tm Wwidth: | 289ps 5 <1e-024
a: [ T00ps [ 5078 Peak Jitter: | 44.3ps Moise: [ 215my Noise Selectar
Reference: o Reference: | 333ps HighLevel ¥ T | T o I
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— Dizplay Options

[> 00000000 e [>

T« ED Charinel ED R

Eye Type: |All Bits v[
Dizplay Eye |

—Mask Shifting

Automatic [~

Shift:

]

S

r— Eye Diagram Test

Target BER Te-024
I ask: Mot active
diner:\ [IPESI
Moise: ot active

Save Results... |

_

* No Mask Test
« Jitter Limit Test to verify 1SI
» Target BER = minimum (1e-24)
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lconnectARE B & — il HE B

TOR/T| 80 | ALGE Eva Disgram |
0s

AN S0 HR P

J

uuuuu

—

o]

=
1.5Gb/s -’:::: ;
(Gen 1) ]

nnnnn

-

Y S e
Simulated Measured
3.0Gb/s - i
(Gen 2) - X
e ——
%ﬁATA%Qﬁ ﬂéa MOIGX/Z} Simulated Measured
A-EFaL el EEERE L
25 ) 1E A A VALV AR Y ARY Ay Y,
6.0Gb/s - Y Yy
(Gen3) 1N AN AN A I A
nnnnn VIAV RV R VIV V/
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I DSA8300HUFE I 2% E AL

Bust 7 BURER IR AR AL

> 300KS/sHIFFEMTDREE

> AFEFEEFEIR, Win 7, 3G Intel Core CPU, 4G N 7F
> WEAEDINE

B (15 B (R B RERIZS H U R RS B cescy |

> 16RIEEEE S =

> 200fsifZEf1425mVrms @60 GHz = c&j -k &
2 05|
K

Hgs 2. Wy REEREH
> 6@, ATOMED. AEOMNHKE

W A ME—ZRFEE S B FIBER ST VR 7 Ik a3 TR 7 3R
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RN

&l TDRI 75 ZE—TDR Modules

Typical TDR Rise Time at Full Bandwidth Bandhwicth
Incident™ Reflected™ Performance™
80E10 12 ps 15 ps 50 GHz, 40 GHz
and 30 GHz
(user-salectable)
B0EDS 18 ps 20 ps 30 GHz, 20 GHz
(user-salectable)
B0E04 23 ps 28 ps 20 GHz
TDRIER T ESHE
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SS#INA T ZE : IConnect
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»

SS#IAAZE: IConnect

| . . 1
= |Eharua | o - —
A 'I-“'_F t=1 #_J,_,...-—' T B

»:F{Fr
[ T I.::I:
...... J.',' [tdedZ21 = L2121 — L3231 |
- |
I
5 J f . ta1
_\/ 'll.l'r\n-n__hl
s |
Hz BGHr 10GH: 16GHz
—e__
o ——— SDD21
-11Ei e x\\\\x
-15dE "‘\“‘\_M
0B s
1kf\J\“/\-\/\/’\/"\/lm
-25dB 1,.Jﬁh"ll‘lllhlllﬂll'\l
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I Zx 52/ Bl TDRNX 5 ZE —FElectrical Sampling Modules

Electrical Module Step Response at MNumber of Bandwicith™ &
Full Bandwidth Channels
10% to 809%

g0E0Q 5.8 ps 2 60 GHz/40 GHz/30 GHz
(user-selectable)

a0EQT 11.7 ps 2 30 GHz/20 GHz
(user-selectable)

S0EDG 5.0 ps 1 f0+ GHz

g0ED3 17.5 ps 2 20 GHz

a0ED?2 28 ps 2 12.5 GHz

g0E0T 7 ps 1 50 GHz

FHREFEISHEERR
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R IR L AE R AT 4

. TOGHIE#T 60GEN LT BEFESERITESERER
0 BEbohR T REES
O HARK ___ |
e =0l
0 37 BE . BERIEMAME * o e——

% B4 80SINB/JARBH

File Edit Miew Setup Utiities Applications Help [2000aveforms  [#degs 2000 of 2000 Tektronex o | X|

=153 fnl | 22| Run/Stop | Acq Mode [Sample =] Trg[intemal Clock =] [10mkHz =] i) El
[ | P | o P T = e e e e e e e = | "
v FhaseRE'([TJZB)

Characterize Pass

1RMSJ C1  IX,

960.7453(s
BPPJi C1 TEu
£.360000ps
Fampl C1 TZafy
2 B34024mW
Ahlean €1 ZXu
1.454807m\W
SExdE C1 EEufy Results : 622.08 Mbps, 127 bits
16.92956dE:

BExt% C1 XX 5 - =
= 5 027350%* Data Source: CH3 RJ (RMS) = 441 p= Rh (RMES) = 1.56 ubv

|_7 High C1 LI Decision Threshold: 24513 Ly L = (095 ps o] = 35.52un
& 2 322‘55'"““' Sampling Phase: 0.5 [ulufl] = 6098ps DOR = 3370
on

58 ssms?w Clack Recovery: CH3 FJ = 250ps PH = 0w
Phaze Correction: Mone TI1E-12) = 176.82 p= Evye sAmplitude = 457.52 U
Sample Count: PSETTING: SampleCount? Eye Cpening (1E-12) = 1.43ns Eye Opening (1E-12) = 383.77 uy

o1 | [s7zew @] [1arrm B [man @ | @ | [15s mors B[] 5o aon B2 [12:34 P 10/28/2008 Pattern acquired
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- BlEh. B s
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« FEPLTE (AOP)
* HIGH (ER)
o JGIAHIERE (OMA)
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TDRE {2 P /5 ZXE-80A02 ESD/EOS Module

Single-channel Electro-static Discharge
(ESD) and Electrooverstress
(EOS) Damage Protection for Tektronix
Electrical Sampling Modules.

uooULE ONTROL . .
80A02 EOSFESD "“"‘,E,f},“’" CRienéeo Plugs into and is Powered

GAMSLER DUT o @ from Sampling Mainframe.
€ @€~

Compatible with Tektronix

Extender Cables <37 ps Reflected Rise Time
When Used with 80E04 or SD24 Electrical
Sampling TDR Modules

| 2013/11/1 TEI(tl‘Oll/ix



52N T TDRIA A ZE-P8018/P6150

>9GHz i 5

1X, 10X ZFRE

R i [ 95 R R e h 4%
20 GHz Probe Tip Bandwidth <38.8ps_L ]
50 Q Impedance TDR Passive Probe <0.15pF M AR
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RN TDRINA A ZE-P80318- IV K I—FE =14
18GHz = TDRIEL

- P80318 — 18GHz 100 Q =X TDREHNE
=k

— 0.5mm to 4.2mmafif 8] BEHEEL &R
—  FRAMEPCB&/N2.5 mm (0.1in.) [AIEES> 1%
—  580A02#EH— 2 AR EEOS/ESD R YkE
- B MRIERTESTDR/TDTIE (F X 45
il £)
—  HimpWEiEEAP8018!

P80318X — 18GHz 100 Q FHAXTDREHNHININ =
Bt 04 =k

- Fﬁqzig?*%ﬁﬁgéﬁf)jﬁﬂ’]%ftnn fﬁ1%$ﬁﬁﬂm
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RN T TDORMA A FE—TDOREF R — R TT R

W5 X P8018EE—
(Ll ¥

© Ofvx /mm—

Lo R .
© 7 (RFL80A0) |

PRIBEER (U022 TLB0A02) 2R & BT X DUT EJI Fill £ 2% 15 .

80E04 TDRAZHEIE 140 ° .
B 2 FPRRAT LLBE TTLE S3H], BOEidPCBIRL
P8018/P80318I1E 554l .
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- BN ZEST
S RN =30
B Z =
H.X#FR7F8
TSERN,8
THFTER
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Hize Time
Fall Tirme
Feriod
Frequency
+ Crozs

- Crogs

+ Wfidth

- itk

+ [ty Cycle
- Dty Cocle
Burst Width
Rk S Jitker
Phk-Plk. Jitter
Crelay
Fhaze

. T LN,
Fulze Measurements

Fulze Measzurements

Maone
Moo _ Pulse - Ampltude
Pulze - Amplitude » b .

Pulze - Timing Area
Fulze - Area b . Cicle Area
Pulze M sacsuraments e 1T
Hohe e
@ - Srmplibcds I:DW
Pulze - Timing Ey
Fuilze - Srea k Mean
n T
Souce  Region l HiLow | Min
G ates ::dp .
Gl [oowe H '
J _Iil I_ + Dvsishoat
Gz [oocx B [ Dwarshot
RS Moee
]
|_'On Pk Pl Moize
—Edpes- Syvmpames Opbcsal Fogssr [dBm]
Slope 1 +/- RMS
Duection  * - 'l" AL RMS
Cycls NS

Cocls Maan

~| Sralistics weghting I Sigrakto-Moize Hatio
i 52 : Ayarate Optosl Powser D]
Ernulalione G
| =i
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DSA8000 X it K =FTHEE X

Define Math 7| x|
— M ath " avefarm td ath Expression
[EE~| ~ on  [C3C4AC3Ca)
— Functions — Sources
[rital Bl e Filter] () L2 P +| -1 %1 ¢
Bl [Leg] S rf Ea P EE e PR S
YErsUE | e iral Fal =l Y B2 Y R 2 s
B e E EE I Oy | Eex
=]
M Avgs z _*I
I — — Meazurement Scalars
Backzpace Filter Rizetime 1.000n% _*I teast | Heasz i peasal feasd
Clear Filter Mode | Centered = MeassEl| Heast| Measi | fMeast
k. I Apply | Canicel Help
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NFFARR. ERMZER & RAETT AR

ZERF R, HeRETR, BREERETINE
A ORFE TR AT L %
L] KEER BENRERRF

;gg J%EMB‘JHE%?EJJ —-9,000% 5] R4~ HI133,000%
T ERIA R, FEILRBAH 3SR H 0
RIERRZ RN — BP0, B, £mst

BRERFTR
» ARHEEE - NEGEE) —181#ISO/IEC 17025\ iE
- ZH
= EHIBRAR, 8FEETwebl IR EHTAE
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