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Diagrami: ChiWfm1
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Horizontal settings

Trpe-4: Edge £ C1

Offset: 05

Res: 100 ps / 10 GSafs
Rec len: § kSa RT
Sl

;1,74 W
Sel: 560 mv/div
Cpl: OC 502
Dect High | Ta: av

458 T 1

aarv

316

145

ORI

7’

Horizontal settings
Aes: 100 ps /10 Gsajs
Feclen: 5 kSa
= 50 nh

Trigaer
Wede:  Norrnal
Type-&: Edge 4 C1
Cfset: 05

10 mvfdiv
DC MG
1 5a | Th: OFF

103

-100 ns -6l ns

ajs

100 ns
L

1460 ns
L

200 nj 60 ns
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Horizental settings

Res: 100 ps/ 10 GSa/s
RT

Reclen: 5 kSa

4y
Sel: 560 my/div
Cpl: DC 502
Dec: High | TA: Av

\4”‘\-\"‘;’""\!*‘\.&..!"

Horizontal settings

Res: 100 ps /10 GSafs

Rec len: 5 kSa
50 ns/div

Mode:  Normal
Type-#: Edge £C1

WA AN g | OFfset: 03

Cpl:
DeciHigh | TA: Ay

RT

Trigger settings

10




BB EDR - &S

1B E SERLIEN

K& - eI R AR

| BRI, F S RS
&SRR ERM K ES

| IRERImTE

Example:

- For a typical circuit board of FR4 material, i
the propagation speed is roughly 15 cm/ns. I

- With a 1 ns rise time, any trace longer than
7 cm can have transmission line effects.

2Tprop > Trise
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Ch1 shows 1.3ns rising edge captured with a 1GHz Osc.
Ch2 is identical to the top but its BW limited to 250MHz
showing what a 250MHz Scope might display

NSRRI TE A, XEFE
HY [ 3 AT RE B S AN RE & ENL
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P clk 1 f
| |
| |
Clock | L
_‘>— D can change UfEi8EiEE D can change
|
Example: a D-Latch Q Stable [ONUEEENE  Q Stable
If D unstable | | |
mﬂmﬁ${g% D can change [[PASERIEGIE D can change
e Q Stable [oNUNHTENIN Q Unstable RUNT Pulse, for Glitch from
—1 Metastable condition Or
Clock— Glitch!!
Address X X
D S ) T — = ' s = —n — 2t P V37
bata—— 8 B IRIR I, REHIER 7HEE, REZTNEEBER
d— : s_J* 1, og
— i Tt ES. ..
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| HFEREEEASEENTXE !
| BARUAOBME - max. 0.5% I3k = 99.5% HX
(— ™ BB B 23 3R 22 1950, 000 wim/sHI I F B %)

acquisition} blind time “acquisition
of Istwfm ' > o 7| of 2nd wfm
- acquisition i
N cycle s,
\\\ for 1 waveform d
N

TRARRNERERT
RERKRERE!
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R&S RTO - MAFSTHIR FZTHIAR

Blindtime: R&S*RTO and conventional oscilloscopes
Waveform acquisition cycle

98,5 % blind

Conventional architecture: 50 000 waveforms's
-

RE&ES*ATO architecture: 1000 000 vaveforms's

Active acquisition time Hind time

Performance
Performance f

Acquisition per frame'
Acquisition per second 1020000
Time per frame } 0.03

\

Customer Benefit:

- Detect and also analyze rare signal 20x faste
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I RTOZE#: ETHASICIET, RV SXATE
| BB EFITIE. RTORY 8{iL10Gs/s ADCH L 80Ghb i ts#IE G LEALIE
| RERRPEIEIRB20HITAIE

R&SRTO Oscilloscope block diagram

i Acquisition :
R&S® RTC ASIC ADC [8bitx 10 ct@ 20x 8 bit, 500 Hb@ 160x 500 Ht@
| @ | Acquisition
—— ! Memory
! Digital
! Trigger |
. @ “ < | Processing < 4x 8 bit
90nm technology Display | I
14 M gates ASIC | ' RTO ASIC :
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| FPREFVETE B e FE7ERTOR FEigss
i
I Note: RTOEBHMAEHE XA

Live Signal

I_Ilsl_llﬂ I|8| II9|_

I I I 1
t t t t t

] 7 8 9

Stored segments in RTO Ring buffer

6 7 oo NN N

t ot ot ot ot Mttt Time
Memory Size —= Stamps
——_)

End || Start

RTO Display of History

‘---- 508 1 8
ot ottt
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PRBRANRE ...
- FENPMURE—E RS
O A O

Logic Analyzer
measures digital S [ N T 2 T
timing accuracy ' 2L

L Oscilloscope
DAC o Fiters \/\ﬂMJ\- Measures

=

5 . ) .

= Analog Out signal integrity
o

=

= Digital #O ‘ System \

§ - Indicator

g 12C/SPI CLK Protocol Analyzer

e :

= 12C/SPI DATA Decode & Trigger on

- Signal’s Protocol

System Control

Panel ! ——

| RAUGSMBFESHXRATENER |[Fobw

| RENBEIERERBNEROR e
18 T B2 5t 3R - =

Read | (hex]5E 4C 52

Write| [hex]SE

-B4.6976 s 7 bit. 2A Read |[hex]EB 56 DB B7
1773070 uc]l 10bitl 3821 writelThexlag a2 551

 Addr = 1Eh RW E
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REIETRKES

| B ESRESEERUNMEFRET—5F

1 NH:
| ERELERFEEXHENRBFES
| SERANMATIERIIEFENRFRT, BRASHTFENSPHENES
| Tmﬁﬁmﬁfﬂﬁ#)*ﬁﬂ’]ﬁﬂk HHT 7{5‘1 Z%QEE’J@EHJKM%E% .

Analog
Digital | =i m—

el <[ ) uuuu LJULIUHI mmuu UIIHIUUIHHJHUUUHLHIH u = HUHULJIIULHIULJHHUU WL LT
Protocol = | i ‘ T EEEEEE W
decode | | I 9..'.‘2 a . 1 ﬂfﬂlf“‘ 7 EE pj Dj.pi [Ej |

Decode results B 1 Pr°t°'c°| T— ——
FromeState Frame start :“’d"’“ :g;:::ss R/W bit lValues—
ype [hex]
Trigger 4472164 1€ [hex]17 FD

us
] Ok -84.6976 ps 7 bit 2A Read|[hex]EB 56 DB B7

1Ok 177.3979 us| 10 bit 3A2 Writel[hex1ad4 A2 55 F1

Addr=1Eh W Y ok ‘3‘9'96‘.’; 7 bit ag|  Read|[hex]SE 4C 82
S134: 2403 1 o o 2a|  write|[hex]SE
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I RTO MSOLhgER LUREFTBEK
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| FiBiE 5GS/sEHZE (200 ps E RN EE )
| #RECEEIE200MBRERE
| HFBIEEIA 200k wim/s3 2k R

%

HFIUH
M= S5 IEFR
EhATAN
REFHE

2x 8 channels’
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ADCHIZ %=
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TR A BTN 3 AT TN EE

| At AR R FEET
| BL g AR B AT ANIESR
| FOARIUE S BT EAE L S AT B AR
| 5ot B AT R IS A e 2 AV G R IS S AL A4 /N

| SRR E T ML T HRIEEN:
| BT AO AL FOARAS
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an

S THE & FNARAD IhEE
| REBESEMEMAE 1 RERER

Data of selected frame
[hex]4A
[hex]4D
10 Bit [hex]24D |Read [hex]aF

332 s

-463.4 ps|7 bit [hex]54 | Write

-360.87 ps|7 bit [hex]54 | Write

0 s|7 bit [hex]17 | Write
1.764...ms |7 bit [hex]4B | Write

332 ps

o= 40 ps

Decode results B 1 Diagram3: B1

>
5
pel
=
&
IFH]
=1y
RE

Y -
Events Qualification Noise Reject Sequence Trigger Position Control

ert

Basic trigger settings

Source! Serial bus Protocol

T
8
“ Aé’rigg

‘B8 ps 40 ps as 80 ps 120 ps 180 ps 200 ps 240 ps 280 ps 332 s

= Triggel

’_Trlgge :ype EEE Address OR
E Address and data

BITHIRMEE, TR EET
SN B IR AR & R S AT

‘ll
)

- Dn

ey
=
o

-
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k1

U ._ MUV AT
N Rode (Wi \_(Data) )\ {addeR]) .:.L.: Dataf
4 . -

Address
[hexo |
(S
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£ SCA -

ST 136h I EieiE  XTHbiE24Dh itk EiR R0

L ;LUUM"WMMMUFMM"MILHWMU"WUW K00 A T 1 0 T

Start Ack Ack  Stop No Repeated
R/W _ Ack Start
10bit 8bit Data
Address
EeEfric A EiEL
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FITRO R A
YFBEBERNSRESEERTRALER, MEIEE

uf:l

el 1

Binary

DOOO0000 | 11100001 000000071
ARAVERRRRRNARRY RURVARRARVARRARVANRVRARALY ! A 4
) ' | ‘ I i
Source Type | |

=y ’_‘HH—‘H—‘{H_HHH—‘H—H’—HiHHH—H_‘—‘F(H

Trigger type dependent settings Ry | | i

(Clock edge | RN ER
sl 100000001110000100000001
- ENERER —W“
Serial Data | | | | | —‘{

BN BRI NI
5000 11100001 00000001 — . :

3B L5 ER R1TEE
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ARG P RJADCEL R At B

| ADCHY%I N BB 53 AT LAEL & i R FA ALK B85
| wizigHlEEO, anSP
I ADCIZE (A%, {ii#letc.)
%30
EHiEO (BT, H17)
%1¢ﬁ$ SP| Sampling
BRIE:- Ha/1FIE/EEFE. Clock
| SEAERTE
| THeR

SCLK CS MOSI CLK V Ref

LSB

Analog | __Am .
Input LPF p ADC

Logic
Buffer

MSB
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P2 $57

SPIEO#IE SEMNMESHKE HBRRE
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O 0O 0O b
— — Samplin
ADCESAEBRE SPI Cltl)ock ?

l LSB
r\_} Alr::)lﬁg ('H I « ADégngE%

MSB
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mﬁsplilﬁ%lliﬂfrmpc R - .
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Sampling

SPI Clock
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: e with
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Jila=t Y= -=N=1
/yI\IJ lﬁiﬁ Lj 1|ﬂ ?J’Jﬁ\ B — LPF —Amp — ‘ ADC * \

| ®E
| JFADCH iR T IR SKER B RK SR R F A IRIE
| RIBERBEENX

=
| W=
A s onfiguration. Display Digital Probes Parallel buses
I —q‘_‘[ IIEEﬁ] II:H ﬁ& *E H,\J IEﬁ% ’I‘E L 0:0 _ Signal select Threshold setup T

election
v

Paraliel hable bus
\tE(f=O FE= A -
I \ a-q DAgES] 2 [PMistelization S [] s
S
y s

= Show dig. signals 2

5 Show bus

_ s Threshold
i us: representation =
— il =
: : ﬂ ® I 2 Technology
7N L 8| e EETTR
il \ 7
| ST T s Hysteresis

16 BIERE400MHz R EER RIS
=1556GSa/ s HKHEER Bl E s
200 Msa®m B EKFNE
BRILNEZ%E R “analog bus”
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— LPF —Amp —— ADC

Logic
Buffer

| AEREERFE—EMBEMNBIELCEETR
| BILE2Z B RAnalog bus RS BIFX FRAVIRIURL 2

=) HMAFMALESER5 R

2012-05-25
16:58:16

EAIU\QEJL N

3Ah
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— LPF —Amp —— ADC %E’E%
| IXE
| (ERBFRIEERSPI#EO
I 1EFH SP I Tj]‘i’)‘(ﬁgag—’ ’ iﬁﬁﬁﬂﬁ? ADCvDigitaI Output Turn On
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