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HSS: Backplane

Package

: On-chip parasitic
Line card (termination resistance
trace and device loading

capacitance)

Back plane connector

Back plane trace \

Line card
via

Backplane via
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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
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TDRHJ 73 5.

T ( resoifution ) = % T R(system )

TDR Response Resolution (Rr) per Step Rise Time

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 45 ~1.1

Er: relative dielectric constant of the dielectric material. 4.5 is a nominal value for FRA4.
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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: | 0. wim |

Ref. |5tep.wfm j

Frequency content

[v Set manually
Max if: | Bk Hz

Fram: Iﬁ Hz
Compute

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

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

|Lu:ua|:|.wfm j

Calibration
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EAXTAEEE:  Intra pair skew

= ErIRENAR AR I AL & 5 IR ZE R AR AR I R L, T [FIRE 2 2 0 X P 5%
KT I ZE PR K — R S AT R B, X5 E M5 55T IR AR %,
M 52 M5 5 R v ) 2 52 e 12k ttﬁuhﬁ/ﬂﬂzéﬁ MR i B A5 A AL BE T 2R FiE 1)
S | B ERN (BG5S EESA

Value Mean

34, 16pb 1343 158944p
38. 32pb '38 316681;)
36. 24pb '36 241601p

770.8fs 1770 T72521

100mV
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R 7 FHPTHFE, 5@? %ﬁbﬂ] THRE?

Value Mean
133.95ps 134 I64785p
38.16ps '38 479919p

lsa 983734p ’

& 100mV Offset:510mV 500 E‘C...:ﬁi.m:; |mm J/498mv J 1.0ns/div  100GS/s 10.0ps/pt
T 100mV  O:510mV 500 By:16.06 Dg Rur Sample |

#FT 240mV 1.0ns 757 acqgs RL:1.0k
” Auto May 13, 2014 06:21:16

Mean Min Max St Dev
34.364785p (32.T1p 35.86p 491.7f
38.479918p (36.18p 40.76p T730.9f

51.983784p (50.04p 53.92p 616.8f
= -36.229671p (-37.4p -35.15p 334.6f
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Z= 7,PPG3000/4000 2 4| mi i AU i AR 2% 1551840Gbps

7.,{’11[\' Tkt _ | X
- 55 u: :: 7 sy 109 | CockPracaie . Mode Patters = Payne. 'n_ As
Wiz | - iXRel 334 0L X E 4 @ Q0 AL DL DI AR

|- Data Source: CH3 Data Rate: 40 Gbps Filter: False
S5C: Off Pattern: 2047 bits Channel: False
Phase Reference: 20 GHz Sample Count: 304.70 k Equalizer: None

Jitter (Decision Thrachald: 20 20 m\/ ) Noise (Sampling Phase: 0 UI )

dom Jitter Random Noise
RMS = 213.54fs RN (RMS) = 1.82mV
Wi = 210.77s RN(v) (RMS) = 1.80mv
RI(v) (RMS) = 34.25fs RN(h) (RMS) = 308.52 0V
Deterministic Jitter Deterministic Noise
B - nocoise G aneon Bl M~ 1ooocopse G eastes B LR P 2542 3] = 4.01ps DN = 109.34 mV
=S¢ Phaseiiet (01 C2) Wavelorm Measurement 3, | [B]8]] = 3.Jl8ps CDN = 106.85 mV
gij T | ey |y - DCD = 548.10fs DDN(level 1) = 90.15mV
= |9l : DDPWS = 2.18ps DDN(level 0) = 122.45mV
b1 BUI(d-d) = 50.00fs BUN(d-d) = 5.28mv
F] = 106.14 fs PN = 2.58mV
Fl(h) = od12fs PN(w) = 2.57mv
PI(v) = 459.06fs PN(h) = 137.76 uV
PPG4001 4OG b/S NPI(d-d) = 50.00fs NPN(d-d) = 4,97 mv
Total Jitter @ BER Total Noise @ BER
TI (1E-12) = 6.50ps TN (1E-12) = 133.66 mV
. . Eye Opening (1E-12) = 18.50ps Eye Opening (1E-12) = 422,81 mV
;E%L]&gﬁ*ﬁ,b(%% . Eye Amplitude = 556.46 mV
-
DSAS8300 RI1(d-d) = 251.65fs Magnitude = 0ppm
DI(d-d) = 2.95ps Frequency = 0Hz

80E11 sampling plug-in
82A04-60G phase reference
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File Edit Vi Triggered Tkt X
':V = ﬁe B .lt" 0 lm Ty [ClockPrescale  =|  wode [m 'l - @ 7 ‘QP.P
IRz | [ampituce -] [2Ra|| 3L - X ||| * & | Q |[rv| a0 vl [ os) oz |

PPG3204, VUi#i&32Gbps

M Triggered ;.l_x_}
e s s e ki B8 ) 7 madeeay o Codpesale x| wose g - )
8 R A e S N Al Tl

a = | 3t62mvidiv @7 -8222mv B _ngn]‘_- 50.0000ps/dv @B 1| 31020 B 1LA1 AM 11/28/20] -
32 Gb/s custom user data demonstrating programmed data skew values of 0 ps, -50 ps
and +50 ps

af <+ seamvi @ sy @ C (M| <] Soccpudn i 097 B0 L) 1133AM 112800

Zo [PhaseRef (C7.C8) Measurement | Waveform | ]
Owcoaerite Powa |[1Ampl BB | |2 362mvidy |
J}A&:‘h‘ I_J 1 o

2801
s msmm
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Ops Skew Jx 518 B A1 52 52 1 18 2%

File | Edit | al | Digital | Horizl4cg | Trg | Display | © | easure | | | Analyze | LHilities | Help n

DPOJET Plots E=EEER™

Width1: Eye Diagram

100m g

=1 00m*

-200m*"

Bit Rate : 25.000Gb/s "

PFattern Length - 427U View |Details
Description Mean 5td Dev Max Min p-p Population Max-cc Min-cc
|+]
[+ RJ—B651, Ch1 663.241s 0.0000s 663.241s 663.241s 0.0000s 0.0000s 0.0000s
[+ DJ—B51, Ch1 16.064ps 0.0000s 16.064ps 16.064ps 0.0000s 0.0000s 0.0000s
= TJ@BER1, Ch1 25.349ps 0.0000s 25.349ps 25.349ps 0.0000s 0.0000s 0.0000s
=) VWidth1, Ch1 21.331ps 0.0000s 21.331ps 21.331ps 0.0000s 0.0000s 0.0000s
= Height1, Ch1 111.81mV  0.0000V 111.81m\V 111.81mVv 0.0000V 0.0000V 0.0000V

= 9 [ ) e LD




5ps Skew & 5 18 B 1 52 52 e 18 2%

File | Edit | Wertical | Digital | Hori | ig | Display | Cursors | Measure | Mask | Math | MyS e | Analyze | LHilities | Help n
DPOUET Plots

Width1: Eye Diagram

100m~

Eit Rate : 25.000Gb/s

Patt Length : 12701 View Details

Description Mean Std Dev Min p-p Population Max-cc Min-cc
|+

= RJ—551, Ch1 616.80fs 0.0000s 616.80fs 616.80fs 0.0000s 0.0000s 0.0000s
= DJ—551, Ch1 16.771ps  0.0000s 16.771ps 16.771ps 0.0000s 0.0000s 0.0000s
= TJ@BER1, Ch1 25.406ps  0.0000s 25.406ps 25.406ps 0.0000s 0.0000s 0.0000s
(Z Width1, Ch1 21.016ps  0.0000s 21.016ps 21.016ps 0.0000s 0.0000s 0.0000s
(=l Height1, Ch1 144.76mV  0.0000V 144.76mV 144.76mV 0.0000V 0.0000V 0.0000V

| & = B RO
AGCINLLIWUILIIA

A Tektronix Company
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File | Edit | Wertical | Digital | Horiz | Trg | Display | Cursors | Measure | Mask | Math | | A | Utilities | Help n
DPQJET Plots

WS | |G S [

Width1: Eye Diagram

S0am®y"

100m~

-100m*

-200m*%

Fattern Length - 127U1 View Details

Description Mean Std Dev Max Min p-p Population Max-cc Min-cc
L+

# RJ—&51, Ch1 579.21fs  0.0000s 579.21fs 579.21fs 0.0000s 0.0000s 0.0000s
® DJ—561, Ch1 20.152ps  0.0000s 20.152ps 20.152ps 0.0000s 0.0000s 0.0000s
= TJ@BER1, Ch1 28.261ps  0.0000s 28.261ps 28.261ps 0.0000s 0.0000s 0.0000s
= Width1, Ch1 18.362ps  0.0000s 18.362ps 18.362ps 0.0000s 0.0000s 0.0000s

[#] Height1, Ch1 176.54mV  0.0000W 176.54mV 176.54mV 0.0000V 0.0000V 0.0000V

&= || = | «F SR O




20ps Skew & 5 i g Al 52 5 0 Eg

File | Edit | Vertical | Digital | Ho | Trg | Display | Cursors | Measure | Mask | Math | e | Analyze | Utilities | Help n
DPOJET Plots

H & | ® &SI [R]

200m*

100

=1 00m*

-300m™

Bit Rate : 25.000Gb/s
Pattern Length : 12701

Description Mean 5td Dev Min PP Population Max-cc Min-cc
L+]

[+ RJ—5861, Ch1 579.821Ts 0.0000s 579.821s 579.821s 0.0000s 0.00005 0.00005
[ DJ-5861, Ch1 17.188ps 0.0000s 17.188ps 17.188ps 0.0000s 0.0000s5 0.00005
[+ TJ@BER1, Ch1 25.305ps 0.0000s 25.305ps 25.305ps 0.0000s 0.0000s5 0.0000s5
= Width1, Ch1 21.941ps 0.0000s 21.941ps 21.941ps 0.0000s 0.0000s 0.0000s

] Height1, Ch1 141.59m\V  0.0000W 141.59mV 141.59mV 0.0000V 0.0000V 0.0000V

B | = T

View Details
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Mtk (Visual Trigger) : EHEfil &

AR REECTHFE, TEEXREZESNXI, RG] PLE
AND/OR/NORZ: /7 UH G ixX B X 35, RS2 T-R5 215 5 ) & AL A 3R
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.........
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Visual Trigger
Triggor only f matches this condigon
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MLt fi k. (Visual Trigger) = B %€ SHEHEfih %

Persistence Write Eye

File | Edit | Vertical Digita|—Hor|zJAcq Trg | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help ﬂ

Trig Dly: 18 events

@T» 100mV 0:750mV 50Q By:7.06 Dg
& daaiafinabadhioeiBagia i Miide S El&®® X o.0v

2 216mV/div 50Q %:7.06 ’mm Window 100ps/div 50.0GS/s IT 1.0ps/pt

289 000 acqs RL:1.0k
Cons July 09, 2011

Trigger - A->B Sequence A:Window -+ Trigger on nth event —+B:Edge » Visual Trigger — Acquire

Aol Horizontal Horizontal
oy Position

[ 50.0%
A Trigger
Level

Bedore
Acquisibon

B EV,.M Bcll'l | B Trigger
! , Level
Trig After Time  Trig on nth Event & |_o.ov

@ @'_m
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Mt fi &z (Visual Trigger) : E/7DDR DQ#F & gAY
OlOOOOX Pattern
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Minimize the parts misoperation 0 10 20 BQ 40
triggered by noisefinterference | ‘ ] 34.0 (36.4)%
Minimize the noisefinterference to other devices [ | ] 322 (3 1.8 ) %%
Minimize the impact of static discharge [ | 17.8(13.8)%
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Compliantto all international EMI standards [ ] 7.1 (20.4)%
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Obtaining CE Centification [ 6.3 (6.1)%
Others [ ] 195 (84)%

Reference: 2008 EMC-Noise Reduction Technolkgy Exhibition Report
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Equalizer: open closed eye

P AE SR 52 v AR A _E B SRR

= NEANDPORI# FPCIE Gen37Eizim AR E, #H%8Gbps
— VEE YPFEARENE R R R T S e, AT RE N Bk E R E
— N EVEHATDFER# 5, IS ESRRME, R E M E T

- sdla_ncMenu i

User: Configure Equalization and Run ...

Clock Recovery ) on Equalizer: FFE/DFE
Ui @ off

) On
@ off

,. Equalizer: CTLE
@) User

1AM

CTLE Type

FFE/DFE Type Adapt Taps
\Standard v |

| 6 | BitRate (Gbls) Cstom v |Aubo v

Conﬁg [ RATIE 1 T 1
— PLLType: @1 ()2 | 0 |FFETaps | 3 |DFETaps

|10 | PLLBW (MHz) 1 Samplebt | 0.15 | Ampltude

Apc ¢
fz fp1 fp2

" 07 | PLLDamp B jRefTap | 00 | Threshold

08 |Apc | 371 |f,H

075 |f6H2) | 50 |1,(GH)

| 00 | CkDelay (ps) " Use TrainSeq 7] Autoset V
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Equalizer: open closed eye

/ —_ - A) z \‘ » LI T Jhcalice 224 Waveforms - m‘ - :J.!J
) A L I Bl &l &1 @& ] P [Ruvsiopwy Trig |Clock/Prescale = Mode |Patemn = psync.| 70 | App
5 - = (S
. e

NRZ = Timing

8] ~| sooomvsdiv i & oav 8 M| v 200000ps6iv S 4723160 B | 0 159PM7252013
v 7 THist 2|
J

Z» | PhaseRel (C7.C8)| Waveform || | Mistogram (Main C5) 51
Characterize Pass B | S| 5.000mV/div ‘ll RMS) ARl | Mean 4723w (pelo; 69
= e B8] 28954548 Median v W20
| e 1 [ R~y
Blwmos: 8| StdDev  2011% pe3o
Ok-Pk  2000.0 Peak

= LE3207] ¢ ##532Gbpsis 5 11#:5%
= DR, SE R K I I U E

= LA S ST B SR SCAE, AT S
X I T 2 iR

= ST FE, USBIO 7 E s 25

= NIGRE, J7 S H AR S AR AR AR R
Fe AR 5 AL 156

25.8 Gbps 100G-KR4
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M, 0t SR AR A2 ] DAY

= X FERIERIFKA, BRI LH D psiikat, S HEER:

KEITHLEY Tektron/ix"

A Tektronix Company



File | Edit | Vertical | Digital | HorizlAcq | Trg |

Cursi X Pos [a)
32.0ps

Curs2 X Pos ()

132ps

200mV/div 500 8y:16.06 || @ 5 (@e™™® / 456mv |[ 200psidiv 50.06s/s IT 200fs/pt |

84 acqs RL:10.0k
D15-D0 IT Time Res: 200fs/pt
Cons May 14, 2013 16:29:15

Vertical Setup

Analog Input Display Termination Bandwidth

- ey - o > 16.0 GHz (HW) | v |
.W — mglmrmers(DSP)EﬂW

Digital Input _ tabel

[ Ng::

Digital ¥
Properties Apply To All Channels
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CRERE N
FATEE . AT BRI

: 2%3% BRI A S 457 22 Fh v R AT bt
USBL1.0, 2.0, 3.0, 3.1
— HDMI1.3,1.4,2.0
— DisplayPort 1.2
—  MIPI (D-phy, M-phy and etc)
—  WiMedia— {4 s,
— 10/100/1000/10GBase T LA A — 20 il
—  PCI Express— S F Hh
— InfiniBand— P 32l A B
—  FB-DIMM—# P e
—  SATAZHTH B
—  SAS 12G/r Mtk
—  Fibre Channel#5=tx 4% fi
—  XAUI (10GbE CX-4)FtR Ak i
—  ERATRIE ORI H% PR
— DDR3/DDR4 43 #7 Fl 4

= ERAT R RS S AT
—  Iyfr, WIE, KL
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X L 28 A #HE FR 20 VB s T D FHE A7

TG T2 L P A W B AR B RN PR AT

100 GbE

DisplayPort 1.1
DisplayPort 1.2

Fibre Channel 16G
HDMI 1.4

Inifiniband 14G

MIPI D-PHY

MIPI M-PHY HS Gear 1
MIPI M-PHY HS Gear 2
MIPI M-PHY HS Gear 3
PCl Express 1.0

PCl Express 2.0

PCI Express 3.0

PCI Express 4.0

SAS 6G

SATA I

Thunderbolt
USB 2.0
USB 3.0

KEITHLEY
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4 X 28-32 Gb/sec

2.7 Gb/sec
5 Gb/sec
16 Gb/sec
3.4 Gb/sec
14 Gb/sec
1 Gb/sec
1.5 Gb/sec
3 Gb/sec
6 Gb/sec
2.5 Gb/sec
5 Gb/sec
8 Gb/sec
16 Gb/sec
6 Gb/sec
6 Gb/sec

10 Gb/sec
480 Mb/sec
5 Gb/sec

19-23 GHzon 4 ch

8 GHz
12.5 GHz

25 GHz

8 GHz

22 GHz
3.5GHz

6 GHz

8 GHz

20 GHz

6 GHz
12.5 GHz

16 GHz

32 GHz
12.5 GHz
12.5 GHz

33 GHz for Si Design
20 GHz for System Design

2.5 GHz
12.5 GHz

DPO73304D
DPO70804C
DPO71254C
DPO72504D
DPO70804C
DPO72504D
DPO7354C
DPO70604C
DPO70804C
DPO72004C
DPO70604C
DPO71254C
DPO71604C
DPO73304D
DPO71254C
DPO71254C
DPO73304D
DP0O20004C
DPO7254C
DPO71254C
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MSO/DPO70000C/DX & 4| =1k S 7~ it 28

Pk 20

m 4 - 33 GHz KEHHHE, RESFBRS
AR

m 7 2 £iBiE AT 100 GS/s RH
%

m 16 £BEEE, 80 ps EHAHBE, BRK
PES AR S (MSO70000 25 )

m (Capture- Bid—& e, ANXHEAES

MEFES (MSO70000 &S )

B FiX >300,000 wims/s, ®REVRERE
r:d

m Fik 16 [ICRKE, XFFMuiView Zoom™, R
& AR

m TRME, FRACME, ERRXERTE
IR EAF

MSO/DPO70000C #%!#0 DX %7l

it 50 452 N AR
TR, WTRERE
INE. BEIUENY

FEBRE-RBINGTEE, ERERERERRERE, 3
ERRFENEXRRE, BHITDUREATAME. BENL
8, ERtbEA T

RIES A,
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DPO/MSO70000 DX 1t BEIR 12 5 7n i 28
M AT I BC A = M BE B il iE 1Y SE B IR T 28

n33GHEL T T

= =12.5GS/s F 7 lBIE KR
| »100GS/s FHLEIE KFER

=R IR

< Imv rmsqik e =

= RAF At

1 G DL T8 A7 TR

=16 Xy iHiE
EFANFEE |
HIE IR E RS

iCapture™ [F] s 47451
FLHICT B T A DG T R

=Event Qualified

Tjiggering = =

R RRIER | s, W T I TR
AL E S T RIEE 12C. SPIfEfLIhRE
DL F5e /N B A 8.
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P7600 2 41| HE{rk e 75 1R 5k

P76CA-292C
2.92mm Coaxial Adapter with Cables

N4 %E ;H?ﬁ | q  cocaswe

SMP Coaxial Adapter with Cables

P76CA-292
2.92mm Coaxial Adapter

N

E

P76TA
P7500 Tip Adapter

w

A Tektronix Company

'l'ektron/iw



MSO/DPO70000C/DX & 4| = 1k R 7~ 17 2%

HER kL
wir e P7630 30 GHz, {R% &=
BT RRMA MRS P7500 4 GHz - 25 GHz
SR-AERO MIL-STD~15538 P6780 ENBARTIEL (MSO RS )
SR-AUTO CAN/LIN/FlexRay = D-MAX Technology L
SR-COMP i+E#1 (RS-232) (MSO ®2 )
SR-DPHY MIPI D-PHY P6717A EAKFRL (MSO B2 )
SR-EMBD # AR E% (°C, SPI) — ‘
SR-ENET _ 10/100Base-T LA o SOOMHN GRz 42V B3R5k
SR-PCIE  PCI Express
SR-USB  USB 2.0 (LS, FS, HS) Iggzjg ERNBRERS
—EiEE
DisplayPort, B{XM , HDMI, HSIC, MDL, MIPI
D-PHY/M-PHY, QPI, SATA/SAS, SFP+, Thunderbott,
MOST50/150, USB 2.0/USB 3.0, 10GBASE-KR/KR4
HESH
MTH i {5 AR,
DDRA DDR A7
DJA BB B AR E
PWR BIRSHT
SVE SignalVu RF 434
VET ojReR | R
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RS R GIUEHI A 2%

Z=iBertscope: EFXITHEM RS AEAE AT IR PN B, RS RS
AR 7R 28 AR o

1 Pattern Generatory= 45 & [ EbEr
g, Hilhn. PRBS #5984, {55 7]
DL it i . 77

WA

Mtk 77 fPattern

Generator 7/ loopback

—,

ZI/Error Detector #7540 R 48
" m BRI

2 A v ADUT % tH 21 Error Detector kb 4%
DL TBERI &

[~
=
=
=
=
= BN
= *
=

i ||
{

/(5]

HA4TBERIK,
ReAG 7~ s — Rt
1T 0T
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I Stressed Eye
25 v I R AT R T R AT s I e ) 2 5K

. WEDUTHEALoopbacki#E= (Analog/Re-timing)

. PEEMBERNE S S E, EARRSR BN KR SR
. $stressedfE S¥EADUT Rx

. GETHDUT Tx¥m X H KI5 5 BRI R R BE R E R

A W N P

BERT

Pattern
Generator

Error
Detector

1.095,813,556
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SERIRY

HR &
ARAR I 3
Lol &

T 7

Pzl

| Knob: Pan X

Thresh: 16 mi

Elapsed Time: 00:00:20

Status: Ready

BER Measure Depth: 1.18E-0C

Total Jitter(1E-12): 19.3 pS

H Zh 20 &

URA RE B2 7 Hr
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Optirum Delay: 399 pS

© SyntheSys Research

Determ. Jitter: 8.2 pS

Random Jitter: 0,8 pSRMS
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=
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LEF1 el =
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= E PB4

............

............

BUJ 13.78 ps

.....

KEITHLEY

A Tektronix Company

............

...............

Werer

T Subrate 32 |
2.05 9%UI

It fermmen

...........

DJs514.65 ps

T1 39.68 ps

Tektron/iw



b eI DIRE:
BER rate in a 100G 802.3ba Transceiver

[ EYE DIAGRAM o | S0 ) cEies ) oifher Jif i) @25.7813G,

‘ View

‘ Back

737 m p
per Diy _
Chart Aut Fit Set
(A |ERROR FREE INTERVAL - | Seftp ) | center ) | cursor J | Default ) l
A e e 7 e em— View
S T = s
4 le64--------- boemmmenan 126001 peemmmmm e 256001 EEEETEEEEErEee 4
Center : : | 127000 | , 257000 ; i
550 mYy : 1
® 185 17 S 130000 bt . .l
- .
) : i Forward
A A e e e A | St ‘
A : !
A leS ------ s aot 3 R Tt | Run
(A 100 SRS R —
A i Print
| Running | CursorX1 & liE  CEETESTERLIEEEEE 0 CERELEEETSUESEEES | SEERPETEEEEEEEE
" 1 ; " ' ; l Con
i B 10 50000 100000 150000 200000 250000 300000 350000 fig
— R ‘ Error Free Interval (Bits)
| Analysis
Engine = \\’ > @ Help
Gen; PRBS-7 25.83122 Ghit Det: Nf& 25,831 NG

1/(130000%*88.788ps)

= 198KHz

- Knob: Cursor X2
Hist Range: 1 - 1,000,000

8

_|Items: 8,105,604
|Resoiution: 1,000
.Squelch Events: 2,781

Burst En-Free Thresh: 32
(Cursor Area; 1,032,948 (13%)

-

I

[y~
Gen: PRBS-7 25.83122 Ghit/s Det: PRBS-7 25.83122 Ghitfs |_ =
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e AL D) He:
BER rate in a 100G 802.3ba Transceiv%rr3 430/LT3430-1
é

GLGCTB'C“L CHﬂﬂﬂCTEBISTICS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Tj = 25°C. Vjy = 15V, V¢ = 1.5V, SHDN = 1V, BOOST = Open Circuit,
SW = Open Circuit, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Maximum Switch Duty Cycle (LT3430-1) 96 a3 %
Q 94 %
Switch Frequency (LT3430) V¢ Set to Give DC = 50% 184 200 216 kHz
) 172 228 kHz
=% = P o MMSD314T|
_ : BOOST o
— ey 25.83122Gbit/s | 4 i - A
: . _) RIGHER | a7uF s 3080060
50.0hms AC Pattern Cycle I 100V
OFF[ON —{SHON  BiAS |——
DATA SYNC B
;tten: 05 dB '=L_ GND Vg
Thrsh: 66,0 mY
S0.0hms to 0 my J_
= 220pF
START S T 3.3k
EOETURE DETECTOR RESULTS -
i Bits 437,752,430,080
“Errors 42,906 .
'BER 7.35E-08
BLANK e Resyncs 0
E/ I Elapsed Time 00:00:18
II\!o Resynic [ Error Free 00:00:00
gnore Bits
————— Tektronix’
© | Gen: PRBS-7 25.83122 Ghit/s l Det: PRBS-7 25.83122 Ghitfs =5 _, Local /
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BERTScope
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| Gary PRRST 10 21254 Qi | Dwl FAGST IOZLTSLE GO || BGRL0.008 00
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Sampling Scope

805IME Jitter Noise and BER Analysis
File  Wiew Setup  Help

Data Rate: 10 Gbps
Pattern: 127 bits

Results : 10 Gbps, 127 bits

Data Source: CHS
SSC: Off

v

Totu

o0 o

Random

. |
(V] [+ o8
Bounded C

o 2 lata- ()uty Cycle
Uncorrelsted Dependent Distorhion

[ \

Loy L

plh,':::,,r Petiodic

ﬁi DDJ vs Bit

I:i BER Eye.

(===
(Tokeronix |

Filter: False
Channel: False
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PPG: 4iHiE32GE#E /TR
AJ A AE ' 1 ) 2 SO i R 2 UAT i 1 1K

o] UL R 95 B R T AL B BN, BUBS
#4100 ps 9 BH RSB/ BREE(R TEE). (HFE32
Gb/s J§ &)

Tggewd - =B
B 3 B O Bemas 1 ot o i .
NI e o XRe idE = & Q * Q N N newvon o

“~
'
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100G. 400GHtHeH LNt

25Gb/s x4 . \odule Rx Module 25Gb/s x 4
= e B =ty (ST
data3) data 3 ® - s ."._:‘-'-, ‘
oope S == e

100G Ethernet four lane end-to-end test using PPG3000 series pattern generator and PED3200 series error detector

PPG 3204 Pattern Generator

.|
’
-
.|
’1
o

iy
1ely

-

R AR R
' Laser — Modulator }

Input Signal

Coherent Lightwave
Signal Analyzer

Device under Test

PPG3204 4-channel PG unit configured for DP-QPSK testing with Tektronix Coherent
Lightwave Signal Analyzer
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PPG/PED: i KK M Uife 4
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i Tektronix >
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| ED Bathtub Measurement Use £D o1 PPG b control Delasy?

[ RO Cnotwsi NamS Y gl e FEG Wil reen! the I
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| b s I l ) Jitter Toterance Measurement
H ' W0 Aot M b1e et \sul ED Channet Humber Select P atten Ganmiader PPG Channe Numbd
| & yenl @ i USROG OwT OGN I B _
" s mmnee| o i |
i : a :
| id L m | | Tektromix PatternPro :
. Completa T e A 1 ! | Vg |
| N (3] : \lu!lmmnj |
: | . ™ o { QOBER Measurament - ]
i vc-si || Pt o Maen y! | EDChunel Numoer it o et Pitaen Canaras FPC Cracrai twmoe |
i E 1E5 Medsas srvant | . b 8 - D0 RS2 P8 1IN ; I
| 19 [SE. H | S voement (U ] l
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