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A4 . Noise figurefNoise factorilliz
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P76CA-292C
2.92mm Coaxial Adapter with Cables

P76CA-SMP
SMP Coaxial Adapter with Cables

P76CA-292
2.92mm Coaxial Adapter

N

P76TA
P7500 Tip Adapter
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]\ Pulse Table

v Freq Error: -6.665 kHz (Auto)
Rise Fall Rep Int Rep Rate Duty % £
1 125.8 ns 136.5 ns 11.00 us 90.91 kHz | 9.088 %
2 13.98 ns 14.13 ns 7.500 us 133.3 kHz 6.666 %
> 3 14.34 ns 14.21 ns 17.00 us 58.82kHz  |11.76 %
4 118.0 ns 131.9 s 11.00 us 90.91 kHz  19.088 %
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T e e i 5 = s o EOXRET TN -
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| v & 3.37 dBm 7 Bitmap [¥JShow On
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Fle View Run Replay Markers Setup Tools Window Help

’Lstplays] [Markers ][Set‘cings] [ Acg ][ Ana ] o Freq: 2.4000 GHz 2 RefLev: 0.0 dBm [Ampl][» Replay ” Run ]

| 4 4« @ » bl W | || m |[seecal |[ select.. ] 2 6/9/2010 13:0:45.20 (x]

v Freq Error: 74.38 Hz, Auto v Freg Error: 74.38 Hz, Auto
@ 311 mVv
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= E_Bﬁ ;33 ﬁ Pulse Table
% v Freg Error: 823.4 mHz (Auto) Freq: 2.000000001 GHz
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\ . o T | T
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}~"  |Linear Chirp v L ™
{ . )
s Chirp Slope:| 700.0 MHz/us Auto Sl
77 — iy —
— . ST L=
e -
Stopped Acg BVWW: 1.0 GHz, Acg Length: 985.065 us Scope BW 4.0 GHz Scope sample rate 50.0 GS/s
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2R TR FE iCapture: Analog Multiplexer
Analog MUX: iCapture , LA AMi&Eft:, Bl & H
AN FH 7 VR SRR Sk R 3R B A AU 5
[ I R B A DU I T8 A4S 5 T A 75 2] # B DR S 1 2

TLA7000 |
Logic Analyzer Oscilloscope
L L L VAVAVA
% See any 4 S|gnas(> w\/\/\
on the scope
L L L BVAVAWV,

%\ =
BNC Cables

Logic Analyzer Probes

»

SUT
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2 GHz CH1
EE— Analog CH1
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] CH3
_ .': CH 3
\0—0 CH 4
I CH4
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k — = p— — — J

Tektron/ix-



BRI Res 5% 9B
5Rigk A8 B
[6] Bf ZE LA ST _EUE 5 BRI E BA S 715 B
Al LT GPIB. USB. M 4k%% 7 RikEds

Communication Bus

lew Cable
| I |

Trigger Bus

7 1 | B
., O s
I T

k h

.'L . A L
r:::nff’lll!

Analog Mux
BNC Cables

Performance
Oscilloscope

Tektron/ix



I e 5@ G RS RIZERFEES I

o SR gs B
_ ERELASLE LIS B LS B
—  ATLUEEGPIB. USB. Mgy ik

TLA7000 .

Logic Analyzer \View Cable Oscilloscope

Navava

A O I O /\/\/\/

/\/\/\/ \/\/\/\

VaVava BVAVAV,
el il

BNC Cables

L T B T I

Tektron/ix



I BRI Bosipcds—F H 3hl &
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Waveform

-850ns
| -

FFCLK

-800ns

Sample I

-550ns
1

-500ns
|

-450ns

-400ns
PR

-350ns
[ IR

-2300ns -250ns
| . .

-200ns
1.

-180ns
I [

A
L= im0 5 )

Setup

Statistics

Ik Positive

mnr Negative

Add Measurement (Drag and Drop) Measurements
41 Positive 15 Negative - Enable = Mame Source Gate Value
Pulse Width Pulse Width .

uise i uise i Frequency1 My &nalyzer: FF-CLK | Display avg =48 99MHz

7 En::gg: Eoelﬂy I pottern Match - Positive Duty Cyclel My Analyzer: FF-D Display avg =34 628%
Channel to Channel Delayl | [ My Analyzer: |Display avg=19_167ns

-"-’F m
¥¢ Edge Count i Cycle Count L mn 4

Trigger

Enable All

Disable All

Delete All

E—
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I BAR T seomf L

o ML EEIRESHL: 16X16, MAEAT—ANRE T UL A ki 2] 5 —4
- Easy Trigger, fait 5 H
- Power Trigger, MMfEEEAE LA E X

‘ PowerTrigger

- SFandard Programs State 1 On ocourence of &, go to 2

+- Simple Events

+)- Match Events on multiple samples per clock If | Group Data = 2004

+- Measuring Time and Counting Events

: Thi

+- Simple Events + Time or Count on| GeTes

+ Sequence of Events

- Sequence of Events + Time or Count State 2 IF B oocurs within M samples, tigger: Else, reset
- Trigger on A followed by B after N samples —

- Trigger on A followed by B within N samples
- Trigger on A followed by glitch within time T

If | Group Data = EE40 And Counter 1 <=33
Then | Trigger And Go To 3

- Trigger on A not followed by B within M samples

- Trigger on the Nth channel transition within time T —
.. Trigger on the MNth sample after & Else If | Group Data = 2004

Trigger on & followed by B within N zamples. Then [RiEelaiy

Select Event & and Event B.
Elze If | Counter1 > 93
Event & |Gmup v||Data v||= v| 2004 - Then | Feset Courter 1 And Go Ta 1
Event B |I3ru:uup v||Data '||= '| EE4D - —

Enter one less than the desired number, M, of samples [eg: for M=100, enter 93], Else If | Anything

Then | Inc Counter 1

S

M-1: 33 -
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TLAGOOO LS4

Channels Record Length _— TV T e
Models (per module) State Clock Rate (Full CH) Timing MagniVu™ Timing
TLAG40L 32 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSIs)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb
TLAG402 68 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GS/s)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb
TLAG403 102 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSIs)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb
TLAG404 136 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSIs)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb
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Mainframe

R
* © PP P

# Ch/Module

Max #

Modules/MF

Max # Chs

.........

. i ....I&::

TLA7012 68, 102, 136 2 272
High-Performance or Mainstream
TLA7016 68, 102, 136 6 816
High-Performance or Mainstream
Module Timing resolution | State speed Memory
TLATACX 125ps(8GHz) |UptoB0OMHz | Upto 128 Mb
TLATBBx 20ps(50GHz) |Upto14 GHz Up to 64 Mb
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I £ S\ v = O :
RICEE N dh: TLA7000 -
| I
TLAZ7ACX TLA7BXxX
16 TE 2 68, 102, 136
%a}%mw R 8 GHz @ 16 kb 50 GHz @ 128 kb
235 MHz std: 750 MHz std:
He A B S 3% J z
R P 450 MHz opt 1.4 GHz opt.
E?ﬂfaﬁﬁ%cm 500ps/1ns/2ns 156.25 ps/ 312.5 ps / 625 to 50 ns
FHEIRE 8/4/2 Mb to —-/4/2 Mb to

(Qtr/Half/Full CH)

512/256/128 Mb

--/256/128 Mb

2 GHz Bandwidth

3 GHz Bandwidth

B 2R AM: Any of 136 Ch multiplexed to 4 Analog Any of 136 Ch multiplexed to 4 Analog
iCapture Outputs Outputs
Full Control is optional Full Control is standard
N AR BT RE iLink: iVerify, iCapture, iView iLink: iVerify, iCapture, iView
. All P68xx (Single-Ended, Differential)
RLSCRF

All P69xx with D-Max™ Technology 0.5 pF (Single-Ended, Differential)

Tektron/ix



ZR e IZ B A i TLA7000

TLA7000HAMRLEL S K. A K AR 27
et R ke ? 20l 010110014 &

M
emaory o
| Address > 1010 1111 0110 1101

0011 1010 0000 1111

| Data \
/ 0101 0001 1000 0111 SN
0000 1000 0000 0000

Clock ‘
[T
\
RER S & S SR XEES
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P2 TLA7000

TLA7000HAMRLEL S K. A K AR 27

PG3AMOD PG3ACAB-B PG3L
e N S HH AR 300MHz, & FIDDREL A] F]600M
THE 64 (AJ¥ & 3|2561H1E) 32
FNEIRE 32M Vectors
1 T B 2 A LTS, 332 20ps
i H EE P Uk FERC Rk, oK FI5V
s TLA7000 FAHL | #pEFASTAGHRN L | #h B AT AG T K
LSRR Y A e A i
PG \ ‘ e
app 22T A ANPC L, FERES AL 0 5 U
FE 7 K AE BN IG5 BT
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- MHYE

1) EHEPE SRR
2) FPGA/ASICHEIIF
3) ADC/DACHIIR

Waveform

Sample
=) clk

§ data

C3(0)
C3(1)
C3(2)
C3(3)
C3(4)
C3(5)
C3(6)

C3(7)
[—

JTAG Cable
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I i A 2B G 2 2k Rapid Ol

. A5
—  J#{TRapidlO 8/16 LP-LVDS, 500Mbps ~ 2Gbps
—  H#{TRapidlO 1X/4X, 1.25Gbps ~ 6.25Gbps

+  H{TRapidIOF TIE LS 2 H T R ELER SerDesfioR, e KM 271 i
G55, ZORMERE S RATTTIME. EReE. il AR sE e, £
R GE T R E A S ARSI P S EORET R, el iR, #iahs
kAT, IREFR) “IREE” SRASEIT S 5 i S

Data x 32
Logical/Transport —_—

Interface Bl  Control
g Symbol ——
Clock Generator

—
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RapidlO/PCIE/1394 =y A7 AT\ 28 & 325 v X

Differential

to single ( . )

ended am
bUT s Solden P
t \@ Trigger

‘ Signal

Clock

Bet Oscilloscope

Figure 10-15. Mask Measurement with Golden PLL
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RapidlO/PCIE/1394 =yid B AT J 28 & 14 B 1k

Table 10-25. Level II MR Near-End Template Intervals

Characteristics Symbol Near-End Value | Units | Comments
Eve Mask TX1 0.13 Ul
Eve Mask TX2 0.40 Ul
Eye Mask Tl 200 mV | For connection
to short mun Bx
400 For connection
to long mun Bx
Eye Mask T Y2 375 mV | For connection
to short un Bx
600 For connection
to long mun Bx
Uncorrelated Bounded High Probability T UBHP] 0.135 Ulpp
litter
Duty Cycle Distortion T DCD 0.03 Ulpp
Total Jitter TTI 0.30 Ulpp

ECB v y ECB
Tx Rx
Sares = 4 Saroes
y‘,v'
J|
,‘Iv
{1
M
T o [/
PTE0 | -
Ofbentel | |' |
Prate | /|
{
J oncwl
| e
| .
\ |
\ /.‘ Yosr - CH1
TR,
F=y!
1
y4 R
y - | -
] ~
> -\‘\‘
_~ | N
0.5 <o T 3
N \ | ~ )
' . | | P |
H \ ' - '
' | | L~ |
! oo ' |
{ < Sl I A e —— —
y2 i - i i i
yis - . —y— . .
b ' ] | 1}
‘ \ | |
0
] ' ) 1
' | i
-yl - A 1 —d. -
0 xl x2 ) x} x4
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RapidlO/PCIE/1394 =y A7 AT\ 28 & 325 v X

. 8B10Bfi#fdfi % : RapidlO/PCIE/1394

Meaauwre Mass Mar

Frotoecol Decode Evers Table

& 70.0mVidiv o0 513
G 7100mY 2.0ns 16.0ns 40ns

Davia (N Dente (Dersaryl oo Warmeng

550
B5h

1010
1010
1010
o101
0101
y 00113
1100

poooong

Charnchees
D21.5
Bt RO
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B A5 B
AT RO AT S

. 2%3% BRI A S 457 22 Fh v R AT bt
USBL1.0, 2.0, 3.0, 3.1
— HDMI 1.3,1.4,2.0
— DisplayPort 1.2
—  MIPI (D-phy, M-phy and etc)
— DVI
—  WiMedia— {4 s,
— 10/100/1000/10GBase T LA A —Z0 i il
—  PCI Express— S i F Hh
— InfiniBand— P 32l R B
—  FB-DIMM—# P A e
—  SATAZHTH B
—  SAS 12G4r kit
—  Fibre Channel#5=tx £ fi
—  XAUI (10GbE CX-4)FHR Ak
—  ERATRIE ORI A% PR
— DDR3/DDR4 43 #7 Fl 4

o HATEAREERS AT
—  Iyfr, WEIE, KL
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Xk LS AR T [ 78 Y A i B THE A7

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

100 GbE 4 X 28-32 Gb/sec 19-23 GHzon 4 ch DP0O73304D
DisplayPort 1.1 2.7 Gb/sec 8 GHz DP0O70804C
DisplayPort 1.2 5 Gb/sec 12.5 GHz DPO71254C
Fibre Channel 16G 16 Gb/sec 25 GHz DPO72504D
HDMI 1.4 3.4 Gb/sec 8 GHz DP0O70804C
Inifiniband 14G 14 Gb/sec 22 GHz DPO72504D
MIPI D-PHY 1 Gb/sec 3.5GHz DPO7354C
MIPI M-PHY HS Gear 1 1.5 Gb/sec 6 GHz DP0O70604C
MIPI M-PHY HS Gear 2 3 Gb/sec 8 GHz DPO70804C
MIPI M-PHY HS Gear 3 6 Gb/sec 20 GHz DP0O72004C
PCl Express 1.0 2.5 Gb/sec 6 GHz DPO70604C
PCl Express 2.0 5 Gb/sec 12.5 GHz DPO71254C
PCl Express 3.0 8 Gb/sec 16 GHz DPO71604C
PClI Express 4.0 16 Gb/sec 32 GHz DPO73304D
SAS 6G 6 Gb/sec 12.5 GHz DP0O71254C
SATA llI 6 Gb/sec 12.5 GHz DPO71254C

33 GHz for Si Design DPO73304D
Thunderbolt 10 Gb/sec 20 GHz for System Design DP0O20004C
USB 2.0 480 Mb/sec 2.5 GHz DPO7254C
USB 3.0 5 Gb/sec 12.5 GHz DP0O71254C

Tektron/ix'



BERTScope
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i N T R 2k Rapid IO 32U At

w RGBS AR By 78 e Bertscope

hifferential

. to single
LUT - ended amp *
Golden PIY

N\

Trigger

Signal

Clack -
BERT
Ref

Figure 10-4. BERT with Golden PLL

8.5.4.2 Level II Bit Error Ratio

The LP-Serial 5Gbaud and 6.25Gbaud interface lanes will operate with a Bit Error
Ratio (BER) of 1071° (with a test requirement to verify l{}'l‘j. See Clause 2 of CEL
for more information on the jitter model and how to measure BER.
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PCle 3.0 #0&HLIMR: MY R E

Optimized TxEq 100 MHz Refclk
A : : : l
A : PG VA BER < 10-12
8 Gb PRBS A Calibration Breakout
1 e
Generator Combiner 71:‘[\)' Channel /q:ﬂ; jl Channel '}— [>
A A i i i .
TP1 TP4 TP6 Receiver
Under Test
Rj Sj
Source | | Source
Diff CM
Interference | | Interference

ADB32

Figure 4-72: Layout for Stressed Voltage Testing of Receiver
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Beyond the BERT... ‘
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