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JELt R 8§ (Analog Real Time)
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girtt 2. 38 (Digital Storage Oscilloscope)

B . B iljllEk s
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The DPX™ Transform Engine

Signal
Analog
To
Digital
Conversion

Transform Sample Sets

Sample
Fast Acq.

Pixel
Buffer
Memory

Pixel Histogram

 Time

Display
Color
Grading

DPX® Acquisition Technology Provides Maximum Performance

DPO

Acquisition

DPX

= Overlays and compresses captured Waveforms
= Manages wawveform acquisitions and display updates

Simpiified block diagram of a DPX®-basod systam.
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Temp. Grading

Amplitude

Time

Dot, Vector,
Persistence
Displays
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Color Grading

Color Grading Scale DPX™ Display

Number of Occurtences_Color HEEEEEEEEEE

Black

Blue

Light Blue
Cyan

Green Blue
Green
Yellow
Orange

Red Orange
Red

Amplitude

0
1
2
3
4
5
6
7
8
9
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DPOgi
» DPOfHGRETF R 17k 3DFYRI i R 7

e LTI L A T LT L

Bt A

B

. B
3D BRI ‘ DPO

DPO waveform capture rate 1s 1000 times fast then DSO
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DPO& -
. DPO#E'Ji’??/IJ&“EJﬂ%?Zf B SRRV
* DPX Y75 (R B = S AR R R et
« DPX il Fgpf . wf%’é&%ﬁrr;{ 1,000 I} FROfEEREYR 2l
YT, XY & XYZEA- 3 #

SEE——

.'J'ﬁ_ I:l 4 .-I.Il;. ) I",' II!: -\.i' ﬁ I__l I : I!_:

A » whiyri SR ~ B B s .
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DPOZ

» DPO -- Digital Phosphor Oscilloscope, &y i 255k =1 5 3§
> FH] l[%ﬁﬁlﬂkk%]ﬁ[%} k3D E}*I?[E—l%jgbﬁ% ; IF[HELI [;{I B BT Eiftf E[%EJV/

> Tektronix flf | == - R FETRIE A Pty > = fCEIE R T R e~ ST AT
%Elfjfjrﬁ:

Better Than Analog Better Than Digital And More
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DPOR - = Fj a#i (Persistence)sf 1 T [fil
> FAITT T (PERSISTENCE kL -+ P 5 Al [Ag B b/ £ gy o W
ﬁtj PR %f’#fj JREH ,jJH

IWTILE' i Ve, lﬁEf Pras o «

» DPO¥ I[Eﬂuﬁﬁﬁl%@?} o F g B IR Lm@fﬁﬁg@?

\<,.\<,. ﬂ%

> 'H:

o, HIETEH 25-0G545 ET  W2.ZEM Acqs
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DPO,—,“E[_T =S FTEI%KW R}

> ﬂ‘_}[ BT E Fl JQ‘LE%EFTTVTU J’i.'g 15\ ;[fﬂﬁjfklﬁ E JSFIZ[ 5
> H Lg;;”{}lﬁ; S WV}?—‘J&Q—'@%}[ EFIEJF—} kxF 7SS Jwﬁ,\f@

- Dpofjugan Y I B 3D TSI R B R R
b i S
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DPO7000 Series
Scope waveform compare

1&’J L
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DPO7000 Series
1,Q signal & 64QAM

I.ﬁ' B Ve MOMACG TG Depley Cuint Memune Mt Wulh A0p U Pl OO ABTER Vot Homiae T Ghpay Cuiwork | Memiae Masks M) A DR M BLEROR

b FrslAcy Stk Frhil 1001621  ADDE

B Figure 12. The Y-T display of the 64Q04M signal. ¥ Figure 13. The IQ plot begins to build up.
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BRI FR I E AR R I

e HHE (Bandwidth)

o #RIEEE(Linear Range)Ed 1B & ik 8 (Overdrive Recovery)
o HW#Z3 ( Sampling Rate)

o KEE (Channel) & iEE#{E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HUFRE v.s. BFE(Time Base) v.s.itRKE

o HAR#EIL (Display Mode)

o f&E (Trigger)

o BEEREFET M

e Tektronix:



SAE (Bandwidth)

> FRFEETH

- RRBMBABMA—BETEBRMERRIEN FHERMRELKOEE B
B S B RRE R B AR 0.707455) -3dB, LLESMISEE, BlAT

KERBIRAS AR

T

0.707V, fsw

l

|

V

|

fBw: ‘L-FJTF"%]'F['IFEK/ -3dB ﬁ]’?’j
20l0g0.707 =-3dB
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ToRERFAR v.s IEiLIKIRIE

FHHEF 01 0.2 03 04 05 060708 0.9 1.0
TEAR P | 3% 075
; ;
) \ 92.5 BIEE]RY
SBLR T Y ) T 0  FHEIR (%)
b W f [g,\?:g/:—-Ff} '! :;5 ﬂ%?;g,f
F”lolﬁﬁjf > | L 82.5 F
BEp Jﬁ[ﬂfﬁ?‘“ — : 80
(563 — RIENAERE — 77.5
[ HE3YRUTE P 175
PRI, 7 1R 707 a0
Pl J/%T’E&': -7 -
WRSRAIEREY B L
3|’3r1‘,. BRI ?%HFEEI?FUFI—L

= F%?ESO%“‘/SdBJ |
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RS v.s. L F R

> — ZECSIVFGRIVEIRL - pt IR AR S o ) SRR

- PR AR BE“) RIS ELT(BW)’E" 0.35/_FF R Feil(er) - I HgERL

e BW * tr =035 » ¥ ISRy £ 2B [Py gl gy - Hl
tree BWHYe A “FA'{ Erﬁ B110.4

o9V —

7] R )

0.1V
BW = 0.35/tr
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Example for Scope Selection

Calculated | Measurement | Measurement
Loaic Typical Signal Bandwidth Bandwidth
Fargil Signal Bandwidth for = 3% For ~ 1.5%
y Rise Times _ 0.35% Rolloff Rolloff
tise Error Error
TTL 5ns 70 MHz 231 MHz 350 MHz
CMOS 1.5 ns 230 MHz 767 MHz 1.15 GHz
ECL 500 ps 700 MHz 2.33 GHz 3.5 GHz
GaAs 200 ps 1.75 GHz 5.8 GHz 8.75 GHz

1:rise (displayed) = \/ (trise (scope) )2 + (trise (probe))2 + (trise (source))2
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iR AR v.s. LR
> L ERf H/'_EF[ ﬁ@%ﬁgﬁﬁ“ jj 1] (Transition-time ) Y] & [Tl
- [NpREVES (- BEDpYEE GRELX A ] = 0.35)
= BIRL AR R £ Sadi (Rj@fﬁﬂfﬁjﬁ[fl%.?‘\ﬁ?ﬁ“ﬂ?* fﬁﬁﬁ?@

BRI, i J<%%P4l [y )2 i (TT‘ I el )2

- [RI3SOMHZATHL > Alins ] R [e](0.35/350M)PV - 35 &1 Ins ] JRG R[4
o s A (RSO R

BN g = Jns Y + (ins )} =1.41ns
- [P IIGHZHIRL > A1350ps -] R el (0.35/1G)p = Yo (3 iy AT by [FEEH]

FRIER -

BN g = J@ns ) + (350 ps ) =1.06ns
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TORERSEE vs. L EEEIRIEREE
> R (F 0 IR T A R A B

RS tr/ = P48 tr ] R
1:1 41.4%
3:1 5.4%
5:1 2.0%
10:1 0.5%
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PSR v.s. EFHEFME
> PRV RN > GRS o B BT (R A

BI s Bl pysms s st

[ - -

EE ]E” f@l—#[ Sl — \/ (ng*%fﬂ 2 )2 + (TT‘ ﬂ’ %E[fﬂ Sl )2 + (ﬁ’gﬁfﬂ [ e )2
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> RS A RS B 25

7o) (e ()
ENFRRT \\FWRAPD) WD) BRI

> PSR L S R B AR I PUE RL  HETRHRTRIRY
FET o ERLS BN ISR I SR T

24 | 17:41 Tektronix:



B IR AR B E Z RS B

o #EE (Bandwidth)

o R EEl(Linear Range)Ed & ik 18 (Overdrive Recovery)
o HUREE ( Sampling Rate)

o KIEE (Channel)®iKEfH{E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HWFRZE v.s. BFE(Time Base) v.s.itH A RKE

o EARIEZX (Display Mode)

o fi#% (Trigger)

o HBIERIEKFT M

Lmil
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R 14 #0 [E Bl (R 1R
- R AR AR | AR R
ek el E Eﬁ HEET ﬁi? mry T > B[RRI Hm\//jfwﬂlowjrf" i+
FHATIT] > H R I 10 1%
o S AR L (TR BRI RS SRR
g =] AE R Emj [l FERE

FURES: T

SRR TR
(i #ery)
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\) -f:"' == A3 :$ 2,
% 0 E B R AR A
o JEFMROT ¢ R P G R e S EED P
SO TR AR RS o RIS T [ 2R - R E
AL/ A IR e
* R Overshoon  * Y (Undershoot) * T JENIFIFRR - 45t | ZSEI R
‘ A= e B B s

(T I A (Zoom)Pu T e el
256 ik [fE PRIEEAE %ﬁfﬁiﬁ’?‘}‘@ﬂﬁ??{%)

|

IR IR RE 5 P
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R T4 20 [E] £ 23 Bk Bk 18

BB 1) - R S R R S Pk

4

File  Edit  Wertical Horiz/dcq  Tng  Display  Cuorsors Meagure  Math  Utlities  Help  File  Edit  Vertical Horiz/tog  Trig  Display  Cursors Measure  Math  Utilities  Help
03 Deg 00 12:08:22

;{@@%ﬁ 7+ i SRR,

fﬁ‘?ﬁ”ﬁﬁ'llﬁ'_{
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Iml;

H

o 14 5 2] Ed 3B B K 18

HEFECR] ﬂz%é'ﬁulﬁja&[w SIS R
QORI R R AR E‘ﬁ'ffd

t" I %é”’éj /xS
(T‘ afﬂ‘ﬁ E“EL‘)F Frgyy
1nS/div L | P i |
50mV/div i AN DN L L

AVVWAE NN ; |
VilE: | T

T ¥ 1nS/div
| ] : | : 50mV/div
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BT SR 0 T ARG BRI

o #$HE (Bandwidth)

o #RI%#[E (Linear Range) £l & H (k& (Overdrive Recovery)
o HW#XZ ( Sampling Rate)

o KIEE (Channel)RKE#{E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HURE v.s. BFE(Time Base) v.s.it## K E

o EARIEZX (Display Mode)

o DPOZi7r (DPO Display)

o fi#%% (Trigger)

o HIEREKFTH
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HUtx 2 (Sampling Rate)

OIVEDHHL=F SRS - LTI R PR TR
FIVESR T IR BRI BRIV

Analog Waveform N_/
S

sample clock [T T{JIT[IT T ITLILTEOL l‘“)

!
Digital Data / . .

! L
. - 4 . m W

OFVEH=
*EIHE?J‘?V%(ReaI Time)
*%*Eﬁ?vﬁ(Equivalent Time)
JEH-(Sequential)
-fEES (Random)
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B BRs HX A

@Ewﬁﬂiwﬁ’%ﬁ@,~WWﬁ%W$@w§ﬂ.
@p ZE R B R R,
SUE APV AR TR -
@ﬁlﬁ"‘NyqeiStijﬁﬁ » gk E ’J)]—E';l—kij’f‘ﬁ?_‘ fégﬂﬁig ”FILT']E’I?JZFFPI ZHEF T TN Fupya e gy
£ F'  SINX/XPYP %(Interpolatlon)i-irrr’ Bl ZSIﬁEﬁVﬁ}}[ﬁ BATSEURL.
@ﬁ“w"ﬁﬁﬁvkﬁﬁ& ER [ffrlr,%?(Smgle shot).

N T T

T LT LT

|| AL

L T e

< > < >

R
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%R AR

ST IV FPE IV T ENEF SRV AR TR
- &8y [‘ﬂ:ﬁ TN,

A (RO,
SRR (SO (YR,
~JRL G (R VRR Py A
PRIV I
JEH-ZVEE(Sequential Equivalent Time Sampling).

-FEES VgL (Random Equivalent Time Sampling).
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3 e HRUBR
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T1v T2 ¥ T3 v
Q Q
()
S1+4 S2 4 S34
TN v
OO0 0O 00000 J)
TR |
Sl N 1 1 1 1 1 1 SIN N
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et 2
S FFEUR
2. [FERS TV L e
o B [HEERLV YD T AR
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+ AR SIVARRE TR R L

ORI T
o WORE - RV S IV SR P P

T1

o—q

i SU ] L R

T2 o
1) (o)
s44 s5 1 S6 1

(R FLRE ™ — VAR

T3

]
S8

=1

TN

0-0-0

000

ST — > s(TN)
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(=1 ':lﬁ’if_(Aliasing)
FASEE - H02f SVESR(B12.50), W= B RUfisR 83 £ VTSl

(B¢ {5 5% (Aliasing) -
(i S8, FOTSR, | A0 VA /R

) .\.
/ \ VR
Aliasing 5% \. /

\._/
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HLRIK A E Z A BT

o #$HE (Bandwidth)

o fRME#E (Linear Range)Ed @ & k1€ (Overdrive Recovery)
o HW#Z3 ( Sampling Rate)

o REE (Channel)RiK&E#{E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HWFRZE v.s. BFE(Time Base) v.s.itH A RKE

o EARIEZX (Display Mode)

o fi#% (Trigger)

o HBIERIEKFT M
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WSEE & ISR
> L D om gk BT R T s i e
©— o ik Fy ~ ki B
4 Channel / 4 Channel +1 Channel (AUX Trigger)
2 Channel / 2 Channel +2 Channel (AUX Trigger)
>R R A (DHSEE, G T RER SR
— W AR R ERR
— FETRT IS HNT A RE

— = ok B 7 g i (Vertical = Deskew)

Deskew Time

0.0s

L
L

* Use A Fast Signhal Generator To Fine Tune The Alignment Of The Measurement System
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BB B B Y A =R

© — HET WL LWspge B ?vﬁ;amﬁﬁ%* [ > g
DPO7000% TDS7000B-%3[] : (I')DPO7254 ¥&fF)
- DPO7254£§4\EJ[JE%'I’?V%1$ £340GS/s > lﬁﬁ%’;‘mﬂ Channel
E\JJ’EIU%JJPF}.
- 2 Channel : 20GS/s
- 3—4 Channel : 10GS/s

© [E*7E) T WA RIE] 2ISRR - H IV 1@ [IYITDS6000B/C
*DPO70000-%%] : (I'/DPO70804 £%71)
- DPO700007- %35 » ffi¥[1~4 Channel - ?ﬁﬂﬁé?ﬂﬁﬁk
A VAR 25GS/s.
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HLRIK A B E Z A BT

o #EE (Bandwidth)

o fRME#E (Linear Range)Ed @ & k1€ (Overdrive Recovery)
o HUREE ( Sampling Rate)

o KIEE (Channel)®iKEfH{E(Channel Deskew)

o ECIEERIEE (Memory Depth)

o HWFRZE v.s. BFE(Time Base) v.s.itH A RKE

o EARIEZX (Display Mode)

o fi#% (Trigger)

o HBIERIEKFT M
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B2 EE /X2 E (Memory Depth)

i lleﬁﬁ =142 i (Record Length) s ..
Po.ﬁt)n 1 I
> . 1 a‘E’ e = TUBRRIE R
> f:'t[%mﬁﬁ f BT RAER B (4OOM)%|!‘
> b Bor s > R SRR

RS =V B (L TV BRE) x IR Y

Duration Record Length Sample Rate Resolution

20 us 500 Samples 40 ns/pt
200 us 5000 Samples 40 ns/pt

i
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B RIR AR R E Z AR R

o #EE (Bandwidth)

o fRME#E (Linear Range)Ed @ & k1€ (Overdrive Recovery)
o HUREE ( Sampling Rate)

o KIEE (Channel)®iKEfH{E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HWFRZE v.s. BFE(Time Base) v.s.itHARKE

o EARIEZX (Display Mode)

o fi#% (Trigger)

o HBIERIEKFT M
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VRS vs. [N EL (Time Base) vs. %’é@«ﬁ@

<

SEF ALY

A IR B R (B R ) ] Sk T 249 R

> BHERR = /B

> F]p BB 5 50MS/sPE > kT f247 & 5 1/50MS = 20ns/pt

h- BHESEFER PN R B KT BT R G A B
> (R RF (AR R)
> § EresrE B (N Ri)

Duration  Record Length Sample Rate Resolution
500 samples 25 MS/s 40 ns/pt
5000 samples 250 MS/s 4 ns/pt
[l
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JUiESs vs. [ EL(Time Base) vs. ?E'f#:%@

TDS7OOO I AT Bg o i T [l S ] P A
WRIRE - [V R e ’?LPHI/

e 2 23 & g

Duration=20us. - { - s ol Duration =20us
e : Resolution = 800ps

Record Length=

Resolution =8ns - -
Record Length= - |

2500pts- S 25000pts
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o #EE (Bandwidth)

o #R1EERE (Linear Range)Ed @
o HW#Z3 ( Sampling Rate)

o KIEE (Channel)®iKEfH{E(Channel Deskew)
o FCIRESIEE (Memory Depth)

o HWFRZE v.s. BFE(Time Base) v.s.itH A RKE

o EARIEZX (Display Mode)

o fiB& (Trigger)

o HBIERIEKFT M

&} Ik 8 (Overdrive Recovery)
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BARAE T\

> BRI (Fit to screen ON)
> R A IR PR B fﬁﬁ iy
> HETF I H 000K (S RS I
> [T ZOOMpY T 2 e BRI i{ggﬂf b T,
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BN\

S e TR

o 5. 451 ] [ ESgE(Decimation) 9 ”‘00000000
. ' 8
- DU DAV o R T ..“‘”
5
- ¥1% [ S (Intensity Shaded) 1 oeT®
S - r % /- ~ — [ 5L L 2 ‘
SR PIRIPVEVESRN T RIPVER e 1 @
Js A B C D E Pl
- TeKTXXXX Y PRE [ PYAIET = 0 N
++ = : g = 4 samples
é é ] 3 samples
Fﬁﬁ[ﬁff}[ﬁj P I,[E{?Vﬁz[,@ ’ EJ{;{EE& ‘3" g [ 2 samples
- [T B (20001685 ) : i 03 1sampe
f s B e s B e
ABCDEF ABCDEF
Decimation Intensity Shaded
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ZHRIE T

ISP T BT VOO

a0 May 00 13:37:00

2 MHz

200 kHz

I
P

Ch1 0.0mY fl 40.0us 25005
Chd  2.0¥ & Chd .~ 0.0 i)

Fef1 al.0my 41000z
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B IR AR R £ E RIS B
o #EE (Bandwidth)
o fRME#E (Linear Range)Ed @ & k1€ (Overdrive Recovery)
o HW#Z3 ( Sampling Rate)
o KIEE (Channel)RKE#{E(Channel Deskew)
o FCIRESIEE (Memory Depth)
o HWFRZE v.s. BFE(Time Base) v.s.itH A RKE
o EARIEZX (Display Mode)
o fi&%E (Trigger)
o HBIERIEKFT M
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fE =g (Trigger)

HUTKRREZEBIEEX, SRKFEFTERRE

RAmEME, KE. BEAKX. FERIK
(AC) . E4HE5¢1(HF Reject) . {E#8$E5¢1(LF Reject) K ER

AN |

> FERAIERTE S
> MEARTASAETRDC).
$B5¢1(Noise Reject)

R
A

File  Edit ‘“ertical Horizdécg  Trg  Display  Cursors Measure Utilities  Help
19 Sen 4

Sample
-

=53 Fun
o reb
A 'P;..\.. Wyl A

WM, ‘|".‘fv*"..I'll1r-l"l‘.-i‘l.nlf]\"p-ll‘

Force Trigger
/ J

aosy 598 7us - N
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i 5%

> R
- 7% (Bdge)
- 8L (Pulse)
> TR (width), 25 (glitch), 3 (runt), B (Transition iy FHET=: (slew rate)), j?ﬁ
Eﬁ (timeout) i ffi}‘f (Window)
- #H (Logic) (AND, OR, NAND, NOR)
> L/ Getup/hold), [k (Pattern), i (State)
- STV / Video)
> [
> T RGEHET
- Jp]#* (Communication) (option)
» [TU-T, TI102, SDH/SONET, Fiber Channel, Ethernet, PCI-E, SATA, XAUI
- R #5% (Serial Pattern Trigger)
» GB Ethernet, FC133/266/531/1063, DVB_ASI, RapidIO 500M/750M/1.0G, Custom---
- l'E_Eiﬁﬁ FIEPE (Low Speed Serial Bus)
» [2C, CAN BUS, SPI, RS232
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VR P51 (WIDTH)
» SV LT PR

o EER T PITLIR T2 » T1<T2
o FRFBREOPIRT - *F[’I'T1<T<T2E£§ HEPSE - FEER | f[f(lnside)if%}é@ ’
FrT<T1 g T>T2R » gk - 74559t #l(Outside) Hi 5k
Wﬂ%kﬁpﬁﬂ@ﬁ o A

| |
=
r ™
I | e
' |
i | Inade
(+) - | Trigger |
| |
(+) [ | |
= | Y W=
L om - { Ousice
) | | Trigger
1T T
| |
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235/ 58 (GLITCH)

o VIR I AL PR

o A IR T

. q@g%%ﬁ@%ﬁ@T ) *"g[fl’T<T1 Eﬂ]‘ &
o TR R

\ ‘ H ) ol
o e .
— rrof- - A
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1 5 5% (RUNT)

* HPVIREAPRR IS | PR

o LEARY IS P (Thresholds)FFEALR A2 » A1<A2
» PR BEEPRIRA *l‘glf,'A1<A<A2E%§ » BB 58

o PEE IR PRI SE
« R ?Eﬁ g

S HECH Y

m
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IT1
—

BIES(TRANSITION) 58

o FREEVHGE EHA (8 )RS EF (Ch ) VYR o
o LR~ WIRAVE P ALY [SEER A2 - ALRARVR R 53T
o TRIFERALEARRY A (N )BT » ) ] (1) py e () TR - 88

1
« PEETE R
R B AL T JI(=4) T (5
(S A2
” +—> 4—>|
)5 5
HE ()T A ()T
L 5 A ()T IS A (T
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=2 % (U3 5% (SET/HOLD TIME)

* VA (SET)LIME‘?(HOLD)E*EF VR B

F'J F'J?[JM'[—*CH > 7 {1 B Eﬁﬂ’fr(CLOCK)b TR (DATA)
A CLOCK W DATARYRE¥E /H{I&l;%}‘\_ﬁjjl; stlﬁqﬁklﬂﬂj’FﬁJTh
=~ DATARURERD BURFR 0 >

Fj#%(Clock)

R

YRR U il il

DATA ¥

YRR

[
»

LTS ] BT
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B #5E (PATTERN)

* EEVE LAVEEH RS

* REA T CHpvREE T IE(H, L, X) , eeEFPERI(AND, OR, NAND,
NOR), A1 bl [ i 35

e Fﬁ CHIETREE [R5 2! By (FSpVF PR H 3%

Tek Run; 100W|S/5F Sample
E

| Logic Pattern
Inputs

12

3 chi
1 Bt X

: : Ch2
h2

ch3
HHA X
; & : ; ; ; : Ch4
1 ; ; : _ : B 122 g
i ; ; _ _ E )
Chi 200 v 77 M s00ns Pattern HHLI "{:':)4\ @_l 71%1,.MHHLL
2.00V : - : : _

: t TENG L S S
~ Triager set Mode AN DFH 'JIE[‘JE’%J@ %lgr
Ga\gs §£U£|Thresholds Holsaoff

. i ' Detine

Define i

Type Class Logic

<logic> |<Pattern> Inputs D
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AREZi#EE (STATE)

ﬁmﬁ EPUEEINE £ CLOCKFWE
I'ICH4 CLOCKingFﬁ JL—;@E& E1RG BT E}E‘}ﬁ%ﬁ‘
LA PICH(1-3)fUE (P ¥ (H, L, X), BEIRI(AND, OR, NAND, NOR)
FEE, AR b ) o e
CLOCKFHSRHVI-FY | uﬁ;mﬁ&éﬁﬂ FICH(1- 3R R

Tek Run 100IVISH Sample

WS4
AR RS ELHHLL
X ANDFRR pﬁﬁ%}gggﬁ

Mode
&
Holdoff

er
w
A ND Goes TRUE
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DPO7000 Series

12C Trigger Function

Repeat Start N
Miss Ack.
Addr. Read
Addr. Write
Data
Addr.+Data —

Sto p Trigger Typs Data Source Trigger On mmuam:

= Ch 2 ¥ Addr + Data ¥ B kone
126

] e | |11 | 11

P mmnﬂ-i[luhmmmmurl-mmmlmm

[ et o Y e "

vV v v v v v v v

Diata Throskold Binary Data Valus
(R

Rl . Hex
Clock Source y

Chi1 L3

Clock Throsholkd

| 18v
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DPO7000 Series

SPI Trigger

» SS Source (H/L) -
» SClk (Rising/Falling) o Wy oy N U W W
» MISO Source (H/L) |

AEPI — Acquin

|
58 Source 85 Active SCLK Source  SCLK Active
Ch2 T L T Ch 1 ¥ WRising -

% Threshold BCLK Threshold

.2V Z0v

s r

= Z
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DPO7000 Series

CAN-BUS Trigger

SOF
ID Read AlEb N AN H-.u-l;ﬂlja-f AR M R R G b A R A R,
ID Write

Data Frame . WU SN 0 U N VR UG QUL

Remote Frame
ID + Data ==
EOF -

March ZH, 2006

vV v v v v v v

Trigger - CAM ACAN — Acguire
Signal Type Trigger On

T r
rigger Type CAN +H v Want & Data) ¥

> E _ i
' - B | 3 [ ESentifies [Comtred] Dt | CAC | ACK] g | iuter
LI B D s idie || Fieid | Fetd | Peld | Fieid |Fied) 5 | mision

. s
Ch 1 v el

“ Drata Throshald a LA ! ki _EI\.IL'I'L'L'\.I ¥

[ 2sev

Sattings
Independent | ¥ Mominal Bit Rate

[ zomm
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DPO7000 Series

RS232

File | Edt |

| T 5.0V/div

Trigger - RS232

Trigger Type
RS232 |v

Settings

Independent | ¥

Data Source
Ch1 v

Data Threshold
0.0V

Data Parity

None v

Baud Rate

9.6kB

ARS232 — Acquire

|| 200ps 5.0MS/s 200ns/pt

Sample
9 099 acqgs RL:10.0k
March 28, 2006 1%

ded UL AL

Q

msb
Data Value 0010 XXX0

Format: - Binary Hex
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DPO7000 Series

High Speed Serial Pattern Trigger (Up to 1.25G)

» User definable pattern 64 bits

Trigger - Serial Pattarn

Trigger Typa Clk Bro

v || 625Mbis (&)

10 1101 1010 0100

Farmat
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g3 38 (Delay)
> FHHEARCHAFRXEMEKZE, —BECHATEmZERL »H—E
CHRYRRZE 2L, mIERiE ¥ il a8 BLMAS R = (FD) S HHEERE S

> FFEIEEASRE EMBRENEEREE, SHITERRSREE
il ERA RS R

[

File  Edit  “ertical Horiz/dcq  Trig  Display  Cursors Meazure  Math  Ltlities  Help Tek 250ks/s 970 AC(]S Delay by Events: 10 O

1| Delayed Edge

i
(N o
) i z ! X i X I Triggerable
B PR I PR PR ) S PR - - FLE PR I PR ..... I . after Time

]
2
=
=
__=":'—
=

Chi  Toomv
Dela\ b\ Source Couplmg Slope
Events ch2 e ra s500mv
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E eI PR N DB o

> REMEEVNERNEEFRTKENARIGEE, &R0~ REIEENE
TEEREL

» AIEAX, RAFEA—EZRE A%, Bk ERRERKSEKEEMIE
X, HEHERITRK S, BEERIBR/D, ARZEIG N ERAR AR 2L
AE

> ER FERHIFIRIRIG, FERESEEIGINEIZE /N, ER3dB0.707) AL,

AL AL S
-5

Iy

]
8
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L RIK A E Z AR BT

o #$HE (Bandwidth)

o #RIE#E[E(Linear Range)Ed A & Ik 18 (Overdrive Recovery)
o HW#Z3 ( Sampling Rate)

o REEL (Channel) B K& {E(Channel Deskew)

o FCIRESIEE (Memory Depth)

o HWARE v.s. FFE(Time Base) v.s.;it#KE

o EARIEZX (Display Mode)

o DPOZi7r (DPO Display)

o fi#%% (Trigger)

o BE=RIERHKETDM

68 | 17:41 Tektronix:



g = g =
B =B B R T 0 AT

> FIEHIERLT R g R, S, PR, AR, R, SR T
(EH, RS AR TR PO, i/, &4l iR PR, L*/Ffliﬁﬁﬁr
TS, S IS, Jrﬁﬂfﬁ[}g LIPS AR, Tk e i, S Lo e i, 572571 22

> - PEERRET R ARG S RN TR T SRR AR

;

Horizdécqg  Trg  Display  Cursors Measure  Math Utiiies Help

File  Edit ‘“ertical Horizdécqg  Trg  Display  Cursors Measure  Math Utiiies Help File  Edit ‘“ertical

(e

Cursl Pos Cursl Pos

28.0ns

Curs2 Pos
1.2624us

Curs2 Pos

Source Measurements
Chi

f

LT
IRNRARR

Arnplitude Amplitude

‘I'I
=
[/

= =

Period

B RRRRAN
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' Elnlﬂﬂ'%}ﬁg

AIFH fi7 F'JIFJZ[E H(Gating) » &> %@EHE 5t 1
PRI (Snapshot) o= R 23R BAICT P34 )

—

File  Edit  Wertical Honz/tcq  Tng  Display Cursors Measure  Math Ullites  Help File  Edit  Wertical Honz/tcq  Tng  Display Cursors Measure  Math Ullites  Help

Curs1 Pos : Curs1 Pos

Curs2 Pos Curs2 Pos
+—

! 3 Source Measurements

- n 3 . Weas Snapsh Measurement context
Amplitude 8 )

Period Freq : z Base-Top From :
RMS Pos Width Heq Width : 1. Hiah Ref :
Burst Wid L Mid Ref :
Rise Time L Fall Time : 4 w Ref :
- Duty Cyc :
-Overshoot :
High : 4. Snapshot
o Low :
Amplitude Pk-Pk :
Mean Cycle Mean : -
Cycle RMS ;

Cyc Area

Again
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S By =B B AR R S 4T

> gﬁﬁ%ﬁﬁfiﬂt

> ﬂjaﬁﬁﬁ%‘ﬂ(Hmtogram)iﬁHH T _[ﬁ Hi b FF[ ) Elg[lgﬁﬂzﬁﬂi et [E!

> FIESHE AT bf’f’?E gﬂ?ﬂ VAR (W Ell?ﬁj f:@\f‘ FIFE B
(Median) ~ A&~ BRr[17H BUEP(Hits in Box) ~ WFHEr(Waveform
Count) ~ T%EBREI(Peak hits) ~ M&EMEEe ~ 2 15+ 1 2 3 (e

File  Edit  “ertical Horizdécq  Trig  Display  Cursors Measies bath  Ltlites  Help

Mathd Scale

= 1.0%

Ref2
Waveform Histogram

Source Histogram Histogram
Scaling
Linear
Bottom Lim

Left Limit
5. 6ng Adjust
Histogram Box
Histo Size Right Limits Location
2.0divs 123 2ns
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BN =1 /\
= A B K 5T 4
> ETHMaty ST SR T A IR T LALE- WARSTETES SSERET

> FEHAE3(TDS600/700)H>4(TDS7000) il 1 iy = ’TDS7OOOE'§F44\E JTE“'ETT [EEEN 0 ﬂ\]: REENL R
éﬂﬁ)ﬁﬁz HFEE BT

> Eﬁf E R e fj t5(Average) ~ ™~ #E(Invert) ~ ¥rlogl0 M loge) ~ #i77 (Integral) ~ f% 77
(Derivative) ~ If 1 £(Square Root) ~ ?FIEKExponent)

File  Edit  Wertical

Tek  Fun Sample

Horiz/deq  Trg  Display  Cursore Measure  Math Utlities  Help

19 Sep 01 15:04:28

File  Edit  Wertical
Tek  Fun Sample

Horiz/deq  Trg  Display  Cursore Measure  Math Utlities  Help
19 Sep 01 15:06:21

Math1 Position
100.0mdiv

Math1 Scale

Math1 Position
100.0mdiv

Math1 Scale

97 5hs

Fregq &2 TETRES 2O FF(Ch1+Cha)
& o -

Spectral Analysis B3GR Invert Loy 10

Position A " o e =¥ Operands
100 0mdiv | /% = L = = '_h- II “ n

Integral Sort
redefined Expression Predefined - o] - n “
< BCOEn

)
%2 [ S | =3 o
tha May Phase D ivative
b
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AR =1 /\
gh= B ET
> A TR s ST » g e S i 5 15
> i AR A6 W 0 L AT A (7 (TDSTO00) » fl -

Hi=k (Center Freq.) ~ B5H1#al@!(SPAN) ~ 4 pi(Resolution BW)<ZE"

File  Edit  “erizal Horizddcq  Trg Display Cursors Measure Math Utilities Help

ERrTE 19 Sep 01 15:17:18 -
an B F D

[ ] A BOLOKHz Ccursl Pos
Ay K EaRalul ol Balalie fuli

T Curs2 Pos

T B TR e

Maths W Spectraltagi(Ch1)

Rec Length Window Type Controls
] Gaussian W 10.0MHz .III.|'|..'..:

Samp Rate Gate Pos Fregq Span
6250z -400.0ns 20.0MHz

Duration Gate Dur
4000z 10.0us

Resolution Gate Length Res BW
1.6hs 6250 200.0kHz
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Tektronix 71K 3% K ik

I
I
I TDS1000
I
I

r:_ | “

High Sampling

S — I
== : _ 2 v

I TDS3000B I TDS8000B I
TDS2000 I DP0O4000 I CSA8000B I
THS700 TDS5000B
TDS6000B/C I DPO7000 I I
DPO/DSA70000
o N PPODSATO000B N . T
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DPO7000 Series

DPO7000 Series Performance

Models DPO7054 DPO7104 DPQO7254
Bandwidth 500 MHz 1 GHz 2.5 GHz
Sample Rate (3,4 ch) 2.5 GS/s (5GS/s)* | 5 GS/s (10 GS/s)* 10 GS/s

(2 ch) 5GS/s (10 GS/s) | 10 GS/s (20 GSIs) 20 GS/s

(Lch) @ 10GS/s (20 GS/s) @ 20 GS/s (40 GSIs) 40 GS/s
Record Length (1 ch) 40M 40M 40M
(2 ch) 20M 20M 20M
(3,4 ch) 10M 10M 10M

Max opt Record Length (1/2/3,4) ' 200M / 100M / 50M | 200M / 100M / 50M ' 400M / 200M / 100M
Max Waveform Capture Rate >250,000 >250,000 >250,000
Probing Interface TekVPI TekVPI TekVPI

*With Option 2SR : Double Sample Rate
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Performance|| Productivity
DPO70000/DSA70000 Series Insight
Specs DPO70404|DPO70604|DPO70804|DSA70404|DSA70604|DSA70804
Bandwidth A4GHz 6GHz 8GHz 4GHz 6GHz 8GHz
Sample Rate
1ch 25GS/s 25GS/s 25GS/s 25GS/s 25GS/s 25GS/s
4 ch 25GS/s 25GS/s 25GS/s 25GS/s 25GS/s 25GS/s
Record Length
Standard 10M/ch 10M/ch 10M/ch 20M/ch 20M/ch 20M/ch
Maximum 100M/ch | 100M/ch | 100M/ch | 100M/ch | 100M/ch | 100M/ch
Waveform | 344 000 | >300,000 | 300,000 | 300,000 | >300,000 | 300,000
Capture Rate
: : : : . : : . Pinpoint + | Pinpoint + | Pinpoint +
Triggering Pinpoint Pinpoint Pinpoint Serial Serial Serial
Display/ 12.17/ 12.17/ 12.17/ 12.17/ 12.17/ 12.17/
CPU 3.4GHz P4|3.4GHz P4|3.4GHz P4]3.4GHz P4|3.4GHz P4|3.4GHz P4
MSerlal Pt Optional | Optional | Optional | Standard | Standard | Standard
easurements

76 | 17:41 Tektronix:




Performance|| Productivity
DPO71000/DSA71000 Series e
Specs DPO71254|DP0O71604|DPO72004|DSA71254|DSA71604|DSA72004
Bandwidth 12.5GHz 16GHz 20GHz 12.5GHz 16GHz 20GHz
Sample Rate
1ch 50GS/s 50GS/s 50GS/s 50GS/s 50GS/s 50GS/s
4 ch 50GS/s 50GS/s 50GS/s 50GS/s 50GS/s 50GS/s
Record Length
Standard 10M/ch 10M/ch 10M/ch 20M/ch 20M/ch 20M/ch
Maximum 200M/ch | 200M/ch | 200M/ch | 200M/ch | 200M/ch | 200M/ch
Waveform 1 .30 000 | 300,000 | >300,000 | 300,000 | >300,000 | >300,000
Capture Rate
: : . . : . : : Pinpoint + | Pinpoint + | Pinpoint +
Triggering Pinpoint Pinpoint Pinpoint Serial Serial Serial
Display/ 12.17/ 12.17/ 12.17/ 12.17/ 12.17/ 12.17/
CPU 3.4GHz P4|3.4GHz P4|3.4GHz P4)3.4GHz P4|3.4GHz P4|3.4GHz P4
MSerlaI DEIEY Optional | Optional | Optional | Standard | Standard | Standard
easurements
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Pinpoint™ Triggering
New Sequential Logic Triggering

Drad
Delay A Event —wh B Event
A Event ——3 B Event —
Resatl
Edge Edge

Edge Edge =
Glitch—" Gliteh 17 Glitch
Width T Width *}ﬁ? 1-.r"'.'||:|lh
irmaout “.;; imeout
Timeout Runt = Runt
it Transition€ 2 £ 3 Transition
Transition Window %JQL 3 Window
Set/Hold SetHold &2 iEd SetiHold
Pattern Pattern&é - H Pattern
State State "?L“%‘Siﬁte
» Old Trigger Sequences : : : :
17 ?g Cq binat » New Pinpoint Triggering
a rigger Lombinations — 1445 Trigger Combinations
—  Plus Comm & Serial _  Plus Comm & Serial
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Pinpoint™ Triggering

Sequential Logic Triggering

Trigger State Machine

» Advanced Trigger Features
— A—Trigge r A Only AND A-Trigger
— Delay on Time & Events [START]
— B-Trigger

Trig On Nth Event
AND A-Trigger

Wait for
A-Trigger

Count
B-Triggers

Nth
B-Trigger

» New! Reset Triggering Trg Afe Time

AND A-Trigger Scope

Triggers

» New! Advanced B- Trlgger

Lo R LTS C g xy g T T

B-Trigger

Delay Wait for

Reset

Arm Trlgger on

End of Delay

A Event - Trigger By Time By Time Sehiiggan
(Rising)
- . = : ;
A-Trigger Delay Reset B-Trigger
L] l - 'T ;
riggeron Edge By Time, or By Timeout, Edge
“3rd B Event L Glitch* By n B-Events By  State, Glitch*
(Falllng) Width* By Transition, Width*
= D | e . Timeout* Delay Time or  None Timeout*
Aer B Saquencs — jierinamtal | 4Tt et Runt* ranges 4.8 nSec Runt*
Pralary Madie s Transition* to 3M Seconds. Reset can be on Transition*
[ o | Window* Ch1..Ch4, or Window*
A —— 3t | B Setup/Hold* Delay Events (I AUX, with unique Setup/Hold*
! Tri Bt puslinn R e Pl Y Pattern range from1to [l threshold level Pattern
ﬂ - o st oaurs tho Al U State 2¢9 events. and condition. State
B Trg Lievel

N v

* These trigger types can be further qualified by 2 logic signals.
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Digital Serial Compliance Insight

Applications packages e

» Compliance Test Software supports a wide
range of App. solutions:

80 | 17:41
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USB2.0
Homi/ov:E°E o e
JIT3 jitter measurement (Rj/Dj/Tj) e
Power compliance and analysis
Ethernet Compliance Testing

RT-Eye Compliance and Analysis

» PCI Express Compliance Module

— Many Standard Variants Supported: Base, CEM,
ExpressCard, Cable, ExpressModule, etc.

InfiniBand Compliance Module
FB-DIMM Compliance Module

Serial ATA Analysis Module

SAS Analysis Module

FibreChannel Masks and Limits

XAUI (10GbE CX-4) Masks and Limits

Serial Rapid 1/0 Masks and Limits ' —

vVvvyvVvyvVyYVYyYy
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Introducing
DPO/DSA70000B, Software and Probes
World’s Fastest Real Time Oscilloscopes and Probes
Enhanced for 3rd Generation Serial Data Analysis

Best Highest | Leadig
Insight Performance Connectivity

Uncompromised Insight, Performance and Connectivity
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» Features Benefits Enhanced signal integrity and excellent signal to noise ratio
- Observe the truest representation of your waveform through improved flatness and reduced
measurement noise
» 5Gb/s real-time serial trigger

- Assured triggering on the first instance of a specified 8B/10B pattern isolates pattern
dependent effects and reduces debug time

» 250MS Maximum Record Length
- Capture and analyze the entire acquired waveform to find long-term trends or infrequent
events
» New P7500 TriMode™ probes
- Perfectly matched signal connectivity from 4GHz to 20GHzFull P7500 portfolio to choose
from including 4, 6, and 8 GHz models
» Bandwidth Upgrade kits
- Protect initial instrument investmentMatch instrument capabilities to changing needs
» TekLink™ capability and new TekLink hub
- Provides time aligned triggering between multiple oscilloscopes Debug multiple lane high-
speed applications such as PCle x8, x16, and DDR memory
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Tektron/ix®

Thank You For Attending!




