Serial Triggering and Analysis Applications
SR-AERO, SR-AUTO, SR-COMP, and SR-EMBD Datasheet

Features & Benefits

= Automated Serial Triggering and Decode Options for 12C, SPI, CAN, LIN,
FlexRay, MIL-STD-1553, and RS-232/422/485/UART*1

= Trigger on all the critical elements of a serial bus such as address, data,
etc.

= Decode all the critical elements of each message. No more counting
1s and 0Os!

= Search through long acquisitions with user-defined criteria to find specific
messages

= Event Table shows decoded serial bus activity in a tabular, time-stamped
format for quick summary of system activity

*1 USB, Ethernet, and MIPI® D-PHY support information available in separate data sheets.
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Datasheet

Trigger - Bus

us Trigger On Address Format
Trigger Type v Address v [ Hex v
Bus v

Addressing Mode.
7 8it

‘Special Address.

Triggering on a specific address on an 12C bus. A complete set of triggers, including
triggers for specific address and data packet content, ensures you quickly capture your
event of interest.

Serial Triggering and Analysis Applications
On a serial bus, a single signal often includes address, control, data,

and clock information. This can make isolating events of interest

difficult. The Serial Applications for the MSO/DP0O5000, DPO7000C, and
DPO/DSA/MSO70000C/D Series transform the oscilloscopes into a robust
tool for debugging serial buses with automatic trigger and decode for 12C,
SPI, CAN, LIN, FlexRay, MIL-STD-1553, and RS-232/422/485/UART.

Serial Triggering

Trigger on packet content such as start of packet, specific addresses,
specific data content, unique identifiers, etc. on popular serial
interfaces such as 12C, SPI, CAN, LIN, FlexRay, MIL-STD-1553, and
RS-232/422/485/UART.

Bus Display

Provides a higher-level, combined view of the individual signals (clock, data,
chip enable, etc.) that make up your bus, making it easy to identify where
packets begin and end and identifying subpacket components such as
address, data, errors, etc.

Bus Decoding

Tired of having to visually inspect the waveform to count clocks, determine if
each bitis a 1 ora 0, combine bits into bytes, and determine the hex value?
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Color-coded display of 12C bus, showing Start, Address, Data, and Stop components
of the serial signal.
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Bus 1 Display.

Bus Components Busform Decode

- Busform - Binary
Waveform Hex

Both

Decoded display of SPI bus, automatically displaying bus content in any of several digital
formats.

Let the oscilloscope with a serial application do it for you! Once you've set
up a bus, the MSO/DP05000, DPO7000C, and DPO/DSA/MSO70000C/D
Series will decode each packet on the bus, and display the value in hex,
binary, or ASCII (RS-232/422/485/UART only) in the bus waveform.
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Protocol Decode Event Table

[o1]

T —
-2.05m_50h:R |1eh 20h 22h 24h Nak: Expected Ack/Nak
-1.55m 50h:R | 26h 28h 2ah 2ch Nak: Expected Ack/Nak
-1.05m |50h:R |2eh 30h 32h 34h|Nak: Expected ack/Nak
3 -546.19u 50h:R | 36h 38h 3Ah 3Ch/Nak: Expected Ack/Nak
o
5306 SO SEn  Nak: eectedadeNak |
456.11y |102h:w F3h BER Nak: (4) Unexpected Ack/Nak
0.96m |103h:w 66h BBh Nak: (4) Unexpected Ack/Nak
1.46m [152h:w Nak: (2) unexpected Ack/Nak
1.56m 79h:R |77h A7h Nak: (2) umexpected Ack/Nak; Nak: Expected Ack/Nak
1.96m 153h:w Beh EBh Nak: (4) unexpected Ack/Nak
2.15m |79h:R |Beh EBh Nak: (2) unexpected Ack/Nak; Nak: Expected Ack/Nak

COECOCEN- |-

Event Table display of bus content, with time stamp information for each packet.

Event Table

In addition to seeing decoded packet data on the bus waveform itself, you
can view all captured packets in a tabular view much like you would see in
a software listing. Packets are time stamped and listed consecutively with
columns for each component (Address, Data, etc.).

Search

Serial triggering is very useful for isolating the event of interest, but once
you've captured it and need to analyze the surrounding data, what do

AddrB0nWrite——) {F—AddrEehRead—)
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‘ ©» 2.0V @ 2o0viaiv im0 Bgsoom ‘ m B Bus 12¢
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©» 20vidiv M0 8y:500M
@I 20V 250us A25us 126ps
@D 20V 25045 1250 126us

Search - Configure

e s | st pdamaarom

p s IBtizc S |Address v | Hex

Addressing Mode Special Ad
7 Bit ¥ | None

Serial Search display showing every occurrence of the specified serial event.

you do? In the past, users had to manually scroll through the waveform
counting and converting bits and looking for what caused the event. With

a Serial Application, you can enable the MSO/DP0O5000, DPO7000C,

or DPO/DSA/MSO70000C/D Series oscilloscope to automatically search
through the acquired data for user-defined criteria including serial packet
content. Each occurrence is highlighted by a search mark. Rapid navigation
between marks is as simple as pressing the Previous (<) and Next (—)
buttons on the oscilloscope front panel.
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Datasheet

Characteristics

12C Characteristics

Bus Setup Options
Characteristic

Description

[2C Sources (Clock and
Data)

Analog channels 1-4
Math channels 1-4
Digital channels D0 - D15 (MSO models only)

( Addesth

i ﬂmmmmmm

€@ 2.0vidiv ‘mmp 24V ‘ 500ps/div 20.0MS/s 50.0ns/pt
Thresholds Per-channel thresholds @ 2o v % — o0
Recommended Probing  Single ended e diniililcitcoinitiadiiniod
Include R/Win Address  Yes or No
Address/Data Formats ~ Hex @ oS o
Available Binary e o o]
Display Modes -
Label Include R/W in Address
Bus Bus only &1
- " . Bus1 Position
Bus and Waveforms Simultaneous display of bus and digital waveforms o (I
Event Table Decoded packet data in a tabular view

Bus Trigger and Search Options

Characteristic

Description

Trigger and/or Search On

Start

Stop

Repeated Start
Missing Ack
Address (7 or 10 bit)
Data (1-5 bytes)
Address and Data

Bus Decode
Characteristic

Description

Maximum Clock/Data
Rate

Up to 10 Mb/s (automatic selection)

Decode Display

Start (green bar)
Address (yellow packet)
Missing Ack (! symbol)
Data (cyan packet)
Stop (red bar)
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Measur | ask | matn | uyscope | anaiyee | vsites | rep )

Mu

©» 20vidiv Ry -500m |
©@» 20vidiv Mo IS
€T 20V 250ps 52.0ps 198
D 20V 25.0us 520us 198

HHH e

‘ 500psidiv 20.0MSfs  50.0ns/pt
Single Seq
RL:A00k
D150 Time Res: 1.0s/pt
Man

Color-coded 12C bus display, using hexadecimal display format.

Fie | £t | Verica | Digta | Horiziaca | T | Display | Cursors | wessurs | Masic | Matn | Wyscope | anaiyze | usites | e [

bl :

25.0ps -52.0ps 198ps
25.0us -52.0p5 198ps.

Trigger - Bus

500ps/div 20.0MSfs  50.0ns/pt
Single Seq

1acqs RL:A00K
D15D0  Time Res: 1.0s/pt

Trigger On Address Format
v

us
Trigger Type v | |Address v | Hex
Bus v

Addressing Mode

7 Bit v | None

Special Address.

Triggering on a specific address value on the 12C bus.
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SPI Characteristics

Bus Setup Options
Characteristic Description
SPI Sources (Clock, Analog channels 1-4

Data, and Slave Select) ~ Math channels 1-4
Digital channels DO - D15 (MSO models only)

Thresholds Per-channel thresholds
Recommended Probing  Single ended CrTE - B I L R
Decode Configuration S e PV o
Framing Idle Time (2-wire SPI) -
Slave Select (3-wire SPI) —
Clock Rising or Falling Edge B_' > ¥
Slave Select Active High or Active Low c.@a e
Data Active High or Active Low .
Word Size 4 - 32 bits =
Bit Order Most Significant (MS) First ' mm
Least Significant (LS) First
Formats Available Hex
Binary

Display Modes
Bus Bus only

Bus and Waveforms Simultaneous display of bus and digital waveforms ﬁ J“U"\ uﬂ L—F L-J
Event Table Decoded packet data in a tabular view R u

10101180

Bus Trigger and Search Options

Characteristic Description
Trigger and/or Search On  SS @ EEDE @ oe son soos
Data (1 _ 16 bytes) . m AT 20V 10.0us -50.0ps 50.0ps L]

Bus Decode

Bus 1 Display

Characteristic Description Bus Comporents  Busform Decode
Maximum Clock/Data Up to 10 Mb/s (automatic selection) /o L
Rate Wavetorn
Decode Display Start (green bar)

Data (cyan packet)

Stop (red bar)

rw«wumww»mm-w«wmmmm

O Bt 101000000

N N vee————

idiv [3:706 | 10.0ps -50.0ps 50.0ps us 500usidiv 20.0MSfs  50.0ns/pt
v (510G | a 2 10,045 -50.0ps 50.045 (Nome ____ Normal J single Seq

g RL:100K
@D 20V 10.0ps -50.0ps 50.0us

Trigger - Bus

Trigger Type o Trigger On Number of Words
v Data v 1

Format Data Value
Binary

ss T

L
DG Gy e G TD CT) G

Triggering on a specific data value on the SPI bus.
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Datasheet

CAN Characteristics

Bus Setup Options
Characteristic

Description

Source for CAN_H,
CAN_L, Rx, or Tx Probing

Analog channels 1-4
Math channels 1-4
Digital channels DO - D15 (MSO models only)

Source for Differential
Probing

Analog channels 1-4
Math channels 1-4

Thresholds

Per-channel thresholds

Recommended Probing

CAN_H, CAN_L, Rx,  Single ended

Tx

Differential Differential
Bit Rate

Predefined list of rates

10 Kb/s - 1 Mb/s

Custom

10 Kb/s - 1 Mb/s

Sample Point

50% of bit period or unit interval

Formats Available Hex
Binary
Display Modes
Bus Bus only
Bus and Waveforms Simultaneous display of bus and digital waveforms
Event Table Decoded packet data in a tabular view

Bus Trigger and Search Options

Characteristic

Description

Trigger and/or Search On

Start of Frame
Type of Frame (Data, Remote, Error, Overload)
|dentifier (Standard or Extended)

Data (number of bytes 1-8, trigger or search when =,

I=, <, >, <=, >=)
Identifier and Data
EOF

Missing Ack
Bit Stuff Error
Bus Decode
Characteristic Description

Maximum Clock/Data
Rate

Up to 1 Mb/s (for automated decoding of bus)

Decode Display

Start (green bar)

Identifier (yellow packet)
DLC, CRC (blue packet)
Missing Ack (red ! symbol)
Data (cyan packet)

Stop (red bar)

Errors (red packet)
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Analyze | Utilties

9' : o O U

WWJ LﬂNLﬂﬁJWWTJUWﬂWNTUTKJ%

C)or E-00BEBERED 4o Doia =7Eh D S7EEh

(i

& 500mvidiv (e /30v J[ 1.0msidiv 10.0msts  100ns/pt
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Auto

Components
CAN_H

Clear Bus.

fr Bit Rate
et | 500 Kbls | ¥

Bus1 Position

0.0div
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Auto

Trigger - Bus

Trigger On
Trigger Type ident & Data | ¥
v

Bus

Bus Type. Trigger When
Identifier Hex Standard

Andwhendatais -

Data Binary | ¥

File | Edt | Vertiea

g’m

JWWUW“HTﬂLWWH

1D100140014h (" Datatih | Data®2h i Data'33 ) CRCSEDCh

Protocol Decode Event Table:

(i

index_Start Time.
-373.64p
-161.44p
-59.34p

@D s00mvidiv o
2
3 74.86y
4
s
3

@D 500mv 200}

298.96p
567.06p
0.84m
1 ocm

1 SSm
2.11m
2.41m
2.51m

2.84m
3.11m
3.24m
3.40m
3.50m

2.65m |057h

D bLC Data

0osEBEBER 4h
100h

101h 2h
10000001h 5h
12345678 8h
1597€EB2h 8h
s519h 4h
1507ee82h 8h
0527DE32h 1h

16181818h 7h
00000000h  8h
757h oh
1A55Aa55h Oh
6h
1597€€A3h 8h
o013h 2h
o15h ah
o17h 6h
1Fch sh

78h 7Eh 9ah och

o1h 03h
11h 22h 33h 44h 55h

CRC _ Emor
37eEh
380ah
5620h
6A65h

11h 22h 33h 44h 55h 66h 77h 88h|04c2h
FFh FFh 00h 00h EEh EEh 11h 11h ZlGEh

42h 69h 6ch 6ch

AEH 4rh Frh Fih 02h 72h DFh 68h leoh

22h 33h 42h 55h
Fih F2h £3h F4h Fsh F6h F7h

-IZI 00140014h l-lh 22h 33h -

00160016h|5h |11h

Srgsh

00h 00h 00h 00h 00h 00h 00h 00h|3DAFh

Remote Frame
Remote Frame
45h 68h 6¢Ch 65h 7zh 73h

;sash

7095
oEh ssh cgh Fah 5ph 45h ADh 8ch um:h

11h 2
11h zzh 33h 44h
11h 22h 33h 44h 55h 66h

61a8h
3751h
S0F7h

C1h c2h c3h c4h B7h B6h B4h B4h|69DBh

) ) G

100ns/pt

Protocol Decode Event Table provides a time-stamped, tabular view of all captured

packets on the CAN bus.
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LIN Characteristics

Bus Setup Options
Characteristic Description
LIN Source Analog channels 1-4

Math channels 1-4
Digital channels DO - D15 (MSO models only)

Thresholds Per-channel thresholds
Recommended Probing ~ Single ended
Polarity Normal
Inverted
Bit Rate
Predefined list of rates 1.2 Kb/s - 19.2 Kb/s
Custom 800 b/s - 100 Kb/s
Sample Point 50% of bit period or unit interval
LIN Standard V1.x
V 2.x
Both
Include Parity Bits with ID Les
o
Formats Available Decimal: ID and Parity; Hex: Data and Checksum
Binary
Display Modes
Bus Bus only
Bus and Waveforms Simultaneous display of bus and digital waveforms
Event Table Decoded packet data in a tabular view

Bus Trigger and Search Options

Characteristic Description
Trigger and/or Search On  Sync
Identifier
Data (number of bytes 1-8, trigger or search when =, I=,
<, >, <=, >= Inside Range, Outside Range)
ID and Data
Wakeup Frame
Sleep Frame
Error (Sync, ID Parity, Checksum)
Bit Rate 800 b/s - 19.2 Kb/s
Bus Decode
Characteristic Description
Maximum Clock/Data Up to 100 Kb/s, by LIN definition up to 20 Kb/s (for
Rate automated decoding of bus)
Decode Display Start (green bar)

Sync, Break (blue packet)
|dentifier, Parity (yellow packet)
Data (cyan packet)

Checksum, Wakeup (blue packet)
End of Frame (red bar)

Errors (red packet)

- Sync

- Parity

- Checksum

- Header Time

- Response Time

- Frame Time

- Response and Frame Time

@« 2.0vidiv RLTYE,:500m | (™ S 3.16v 200kS/s. 5.0us/pt
€T 20V S00ps 25ms 2.5ms Single Seq
- RLA00K

Bus 1
Components  Input  Ch Thi
Data cht | 30V

Clear Bus.

LIN Standard  Bit Rate
Label v2.x v 1 192Kbis |V
B1
Bus1 Position

0.0div Include Parity Bits with ID

Fie | Edt | Verical | Horiziaca | Tig | Dispiay | Cursors | wesure | mask | watn | wyscope | Anaiyze | utities | Hei )

e
U MW\J smims| \ﬂd N U“ NN

ID:Af_P3 ) DataiEh 4 [ DataAFh. ) | ata:T4 H ) DaaE2n -}

.

¥

ropat

5.0usfpt

ex_Time s
-974.77m |9 |1 |70h D3h BBh 98h DBh C5h 46h FEN 83h Checksum: Checksum Error
-866. 68m DOh 88h 64h 73h 54h 40h 82h 92h 5ah
758.73m
-650.65m 121 |E4h 2ah 86h
-542.70m 13/0 |3Fh DBh cch BDh AEh 9Fh 80h 7Fh FEh
-434.61m 142 |82h C5h B9h
-326.58m 153 |64h F6h 77h Fah
~218.54m 60 0 |00 FFh FFh FFh FFh FFh FFh FEh ooh Checksum: Checksum Error
110.58m 0 2 |2¢h 45h c3h Checksum: checksum Error

S3dom |1 3 ith arh 7ah 99h c2h 45h ach £3h 2tk
| 105.48m 2 3 54h 43h A8h 2eh c6h B6h 8lh 2Fh AOh  ID: Parity Error
213.57m 3 0 |12 48h Blh 16h 14 Checksum: checksum Error
321.55m (4 (3 3fh Fsh sync: sync E
i

Checksum: checksum Error

@« 1.0vidiv RLTYE,:500m | us | [ 200msldiv 1.0msis 1.0ps/pt
G 10V 10ms 104ms 114ms Single Seq
RLZOM

Protocol Decode Event Table provides a time-stamped, tabular view of all captured LIN
packets.
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Datasheet

FlexRay Characteristics

Bus Setup Options
Characteristic

Description

Bus Trigger and Search Options

Characteristic

Description

Source for Differential
Probing (Bdiff)

Analog channels 1-4
Math channels 1-4

Source for Single-ended
Probing (BP, BM)

Analog channels 1-4
Math channels 1-4
Digital channels D0 - D15 (MSO models only)

Source for Single-ended
Probing (Tx, Rx)

Analog channels 1-4
Math channels 1-4
Digital channels DO - D15 (MSO models only)

Trigger and/or Search On

Start of Frame

Indicator Bits (Normal, Payload, Null, Sync, Startup)
Cycle Count (when =, I=, <, >, <=, >=)

Header Fields (Indicator Bits, Identifier, Payload Length,
Header CRC, and Cycle Count)

Identifier (when =, 1=, <, >, <=, >=)

Data (when =, 1=, <, >, <=, >=)

Identifier and Data

End Of Frame (Static, Dynamic)

Error (Header CRC, Trailer CRC, NULL Frame in Static,
NULL Frame in Dynamic, Sync Frame in Dynamic, Start
Frame No Sync)

Bus Decode
Characteristic

Description

Maximum Clock/Data
Rate

Up to 10 Mb/s (for automated decoding of bus)

Thresholds
Bdiff High and Low thresholds
BP, BM (analog and  High and Low thresholds
math channels)
BP, BM (digital Single threshold
channels)
Tx, Rx Single threshold
Recommended Probing
Bdiff, BP, BM Differential
Rx, Tx Single ended
Channel Type AorB
Bit Rate
Predefined list of rates 2.5 Mb/s, 5 Mb/s, 10 Mb/s
Custom 1 Mb/s - 10 Mb/s

Formats Available

Hex

Bina

Mixed (Decimal: ID, Len, and Count; Hex: CRCs and
Data)

Display Modes

Bus Bus only
Bus and Waveforms Simultaneous display of bus and digital waveforms
Event Table Decoded packet data in a tabular view

8 www.tektronix.com

Decode Display

TTS (purple box)

Start (green bracket)
Frame ID (yellow box)
Payload Length (purple box)
Headers (purple box)

- Null

- Normal

- Sync

- Payload

- Startup

- Unknown

- Null Sync

- Payload Sync

- Null Startup

- Payload Startup

-CRC

Cycle Count (yellow box)
Data (cyan box)

CRC, DTS, CID (purple box)
Stop (red bracket)

-TSS

- Header CRC

- Trailer CRC

- Null Frame

- Sync Frame

- Startup Frame

-BSS

-FSS
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File | Edt | Veriica | Digital | HoriziAcq | Trig | Display | Cu

‘ 100ps/div 100MS/s 10.0ns/pt
Normal Single Seq
1acqs RL:100k

Auto

Bus Type
* Serial
FLEXRAY v Signal Type Input
Clear Bus — Bdiff orBP (... |¥ | Ch1

Label
B1 Channel Type Bit R:
3

Bust Position M KLY

[ s.44div(a)

FlexRay bus setup, showing assignment of source, threshold, and bit rate.

Tek| @ R

¥
GMIMEHIIHIMWFI“I“IIHIMI‘IH\-
-1 1081010} 010 0O 0 0O OO NI

Fie | Edt | Verica | igtal | Horizaca | g | Dispiay | Cursors | Measure | ask | Matn | wyscope | Anaiyze | vites | rein )

bt ‘

ISnusm Y

Normal 1D:4 d Length:2

—

HeaderCRC:7B4h

@ 20Vidiv 500 |NEEGI [} B! Bus FlexRay ‘ 100psidiv 100MSls 10.0ns/pt
@I 20V 500ns  -2.5ps  2.5ps None  Normal ) Single Seq
1acqs

Auto

Trigger - Bus ABus — Acquire

Trigger Type Trigger On
M v |identifier v

Bus Type

FlexRay

Identifier

Indicator Bits
v

Qualifier =

Triggering on a specific Identifier value on the FlexRay bus.

| pigital | Horiziaca | Trg | | e | mask | | e | analyze | vt

-

HI-
SN T TR I ™ W

AT
e Mt LJ ol U

30En 0oh = DataF3h |

index_StartTime IndBits D Payiead Length Header CRC Cyele Count Data Frame CRC_DTS_Error
0 .70u [Normal |002h 04h s11h 02h D3h 23h c5h 3ch 87h 46h 96h FAh|DS8BFGh Headerc -
1 .10u [Normal |004h 04h 52Fh 0zh 16h 69h B4h BEh 05h 2Fh ABh 17h|1F9013h X FramecR
2 -50u | Normal |005h 02h 641h 02h 00h 84h 5Fh EDh 02F5AGh X Framec =
3 .90u [sync 001 04h 6cch 03h DAh B9h 3Ah 24h ABh BAh 84h DCh E29F81h Frameck
4 .30u | startup 002h 04h 632h 03h 54h 47h A3h 5%h 41h BCh F8h EDh E36FOBh Frameck
5 |-359.70u payload 004h 04h s2rh 03h 49h A3h 3ah 07h D2h 0Bh 53h 24h 90D87Dh X Frameck
[ 334, 10u_Normal _001h 04h______30Eh ___00h_____08h F3h coh 17h S8h FFh 2eh 67h BCEOGSh ___ FramecH
-308. 50u_ Normal |002h|04h 111h 00h 77h 55h Aah 13h cBh 62h Fch FOh|6189cch Frameck
-282.90u | Normal |004h 03h 431h 00h 30h 67h 80h 67h 23h BB7CFDh (X Frameck
-257.30u_ Normal |005h 04h 40ah 83h Ach 38h 72h 97h F2h C3h|5C2B90h X Frameck
231.70u | Normal |001h 04h 30eh 28h 99h F7h BOh CAh 11h E£6h|62FCFDh Frameck
-206.10u | Normal |002h 04h 111h 05h 14h coh ach sch 3eh 87h|Bo2e66h Frameck
-180. 50u | Normal |004h|02h 784h 40h Seh 7¢h A96510h X |Framec

L3030 = I

I 20vidiv s00 ST ‘ﬂm/ o ‘ 100ps/div 100MS/s 10.0ns/pt

@r 20V 1.0us  330us -320ps \None _______ Normal ) Single Seq
1acgs RL:100k
Auto

Protocol Decode Event Table provides a time-stamped, tabular view of all captured
packets on the FlexRay bus.
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Datasheet

MIL-STD-1553 Characteristics

Bus Setup Options
Characteristic Description
Source Analog channels 1-4

Math channels 1-4

Thresholds

High and Low thresholds

Recommended Probing

Differential or Single-ended (only one single-ended
signal required)

200ps/div 50.0MS/s

PR

20.0ns/pt

Polarity Normal or Inverted

Bit Rate 1 Mb/s, per the standard

Formats Available Hex -
Bi.nary . = cm::m cl::“ »]“snT
Mixed: Hex (data), Decimal (addresses and count) ~ond o

Display Modes —lretary

Bus Bus only k W

Bus and Waveforms Simultaneous display of bus and digital waveforms R [Maos [ de |

Event Table Decoded packet data in a tabular view

MIL-1553 bus setup, showing dual threshold settings.
Bus Trigger and Search Options

Fie | Edt | Verical | Horiziaca | Tig | Dispiay | Cursors | wesure | mask | watn | wyscope | Anaiyze | utities | Hei )

Characteristic

Description

Trigger and/or Search On

Sync

Command Word*2 (set RT Address (=, !=, <, >, <=, >=),
TIR, Sub-address/Mode, Data Word Count/Mode Code,
and Parity individually)

Status Word*2 (set RT Address (=, 1=, <, >, <=, >=),
Message Error, Instrumentation, Service Request Bit,
Broadcast Command Received, Busy, Subsystem Flag,
Dynamic Bus Control Acceptance (DBCA), Terminal
Flag, and Parity individually)

Data Word (user-specified 16-bit data and parity
values)

Idle Time (minimum time selectable from 2 ps to

100 ps; maximum time selectable from 2 ps to 100 ps;
trigger on < minimum, > maximum, inside range,
outside range)

Error (Sync, Parity, Manchester, Noncontiguous Data)

Bus Decode
Characteristic

Description

Maximum Clock/Data
Rate

Up to 1 Mb/s (for automated decoding of bus)

Decode Display

Start (green bar)

Sync*3 (purple box) with Word Type (Command, Status,
Data) identified

Address (yellow box)
RIT (purple box)

Word Count (purple box)
Status Bits (purple box)
Data (cyan box)

Parity (purple box)

Stop (red bar)

Errors (red box)

R R ARHHERR RS F——

i

C) ®1P1) Daa | Data:0000h P1| Data |

@ 20vidiv
arD 20v

o0 SIETIE
a44ps 222us 2.8

Trigger - Bus

Trigger Type Bus. Trigger On
Bus M ET) v |Data v

Bus Type. Trigger when data is.

[ MIL-sTD-1553 |

Data Hex v

Command (__RTAddr17__ )

Data:0001h P-0| Data

([ 81 Bus miL553 || 200psidiv 50.0MSfs  20.0ms/pt
- Single Seq
1acqs RL:100k
Auto

AiBus —» Acquire

ount0 P/ Data Data0000h

*2 Trigger selection of Command Word will trigger on Command and ambiguous Command/Status words.
Trigger selection of Status Word will trigger on Status and ambiguous Command/Status words.

*3 Ambiguous Command and Status words will be labeled with C/S and a generic bit decode will be displayed.
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ndex_StartTime Type  Payload Parity Eror
command 18A2h |0
pata |0005h |1
pata | 0006h |1
status |1800h |1

Start: Non-Contiguous Data Error
Start: Non-Contiguous Data Error

pata oh : Non-Contiguous Data Error
pata : Non-Cont iguous Data Error
pata + Non-Cont iguous Data Error
Command | p002h : RT Error; Parity: Error
pata |0005h : Non-Contiguous Data Error
Dpata_ | 0006h i Non-Contiguous Data Error
command| 9042h : RT Error

|13 320.50u_|comand|oca2h : RT Error

@D 20V 4ddps 116us  161us.

20.0ns/pt

A || 200usidiv s0.0msts
Single Seq

1acqs RLA00K
Auto

Protocol Decode Event Table for MIL-STD-1553 bus with all captured packets time

stamped and in a tabular view.
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RS-232/422/485/UART Characteristics

Bus Setup Options
Characteristic Description
Sources
RS-232 Analog channels 1-4
UART Math channels 1-4
Digital channels DO - D15 (MSO models only)
RS-422 Analog channels 1-4
RS-485 Math channels 1-4
Polarity Normal (RS-232)

Inverted (UART, RS-422/RS-485)

Recommended Probing

RS-232/UART: Single ended
RS-422/RS-485: Differential

Number of Bits 7-9
Address/Data Formats ~ Hex
Available Binary
ASCII
Packet View
Display Modes
Bus Bus only
Bus and Waveforms Simultaneous display of bus and digital waveforms
Event Table Decoded packet data in a tabular view

Bus Trigger and Search Options

Characteristic

Description

Trigger and/or Search On

Start

End of Packet
Data (1 - 5 bytes)
Parity Error

Bus Decode
Characteristic

Description

Maximum Bit Rate

Up to 10 Mb/s (automatic selection)

Bit Rate Selections

50 b/s

300 b/s

1200 b/s
2,400 b/s
9,600 b/s
19,200 b/s
38,400 b/s
115,200 b/s
921,600 b/s
10,000,000 b/s
Custom (50 b/s - 10 Mb/s)

Decode Display

Data (cyan packet)
Errors (red packet)

p—— ]

File | Edit | Veriica | Digital | HoriziAcq | Trig | Display | G ask | Math

IRTNINNE

Ee® /v

Clear Bus.

Label

e

Bus1 Position

-1.52div

Bus 1 Display
Bus Components Busform Decode
« Busform - Ascll
Waveform Binary.
Both Hex

Packet View

Fie | Edt | Verical | Digtal | Horizaca | Trg | Display | Cursors | Measure | Mask | Matn | wyscope | anaiyze | uiiites | Hein ()

s 500ns/pt
Single Se

q
RL:A00K
sipt

Trigger - Bus

Bus
Trigger Type &1 v
Bus v

Bus Type

e T
L E 1 T
Cok [LAFULILIULLA

Triggering on a start of packet on the RS-232 bus.
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Ordering Information

Optional Applications

Serial Bus MSO/DP0O5000, Description
DPO7000C, and
DPO/DSA/MSO70000C/D
Series Option*4

12C, SPI SR-EMBD Embedded Serial Triggering and Analysis (I2C, SPI). Enables triggering on packet-level information on 12C and
SPI buses as well as analytical tools such as digital views of the signal, bus views, packet decoding, search tools,
and packet decode tables with time stamp information.

MIL-STD-1553 SR-AERO Aerospace Serial Triggering and Analysis (MIL-STD-1553). Enables triggering on packet-level information on
MIL-STD-1553 buses as well as analytical tools such as digital views of the signal, bus views, packet decoding,
search tools, and packet decode tables with time stamp information.

CANI/LIN/FlexRay SR-AUTO Automotive Serial Triggering and Analysis (CAN/LIN/FlexRay). Enables triggering on packet-level information
on CAN/LIN/FlexRay buses as well as analytical tools such as digital views of the signal, bus views, packet
decoding, search tools, and packet decode tables with time stamp information.

RS-232/422/485/UART SR-COMP Computer Serial Triggering and Analysis (RS-232/422/485/UART). Enables triggering on packet-level information

on RS-232/422/485/UART buses as well as analytical tools such as digital views of the signal, bus views, packet
decoding, search tools, and packet decode tables with time stamp information.

*4 USB, Ethernet, and MIPI® D-PHY options also available.

Note: Serial Triggering and Analysis application software does not operate on earlier versions of the DPO7000, DPO/DSA70000, or DPO/DSA70000B Series oscilloscopes.

To upgrade an existing*s MSO/DP0O5000, DPO7000C, or To order a floating license for an existing*s MSO/DPO5000,
DPO/DSA/MSO70000C/D Series DPO7000C, or DPO/DSA/MSO70000C/D Series

Serial Bus Order Serial Bus Order

12C, SPI DPO-UP Option SR-EMBD 12C, SPI DPOFL-SR-EMBD

CAN, LIN, FlexRay DPO-UP Option SR-AUTO CAN, LIN, FlexRay DPOFL-SR-AUTO

MIL-STD-1553 DPO-UP Option SR-AERO MIL-STD-1553 DPOFL-SR-AERO

RS-232/422/485/UART ~ DPO-UP Option SR-COMP

RS-232/422/485/UART ~ DPOFL-SR-COMP

Note: Software is supplied on the internal hard drive of the MSO/DP05000, DPO7000C, and *5 Also update oscilloscope firmware to latest version, available for free download from www.tektronix.com.
DPO/DSA/MSO70000C/D Series oscilloscopes. User documentation (online or user manual) is part of the

oscilloscope documentation.

12 www.tektronix.com

Recommended Probes

Please refer to www.tek.com/probes for further information on the recommended
models of probes and any necessary probe adapters.

(‘ww,) (w%) Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.
(o) ()


http://www.tektronix.com
http://www.tek.com/probes

Serial Triggering and Analysis Applications — SR-AERO, SR-AUTO, SR-COMP, and SR-EMBD
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Contact Tektronix:

ASEAN / Australasia (65) 6356 3900

Austria 00800 2255 4835*

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium 00800 2255 4835*

Brazil +55 (11) 3759 7627

Canada 1 800 833 9200

Central East Europe and the Baltics +41 52 675 3777
Central Europe & Greece +41 52 675 3777

Denmark +45 80 88 1401

Finland +41 52 675 3777

France 00800 2255 4835*

Germany 00800 2255 4835*

Hong Kong 400 820 5835

India 000 800 650 1835

Italy 00800 2255 4835*

Japan 81 (3) 6714 3010

Luxembourg +41 52 675 3777

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Middle East, Asia, and North Africa +41 52 675 3777
The Netherlands 00800 2255 4835*

Norway 800 16098

People’s Republic of China 400 820 5835

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea 001 800 8255 2835

Russia & CIS +7 (495) 7484900

South Africa +41 52 675 3777

Spain 00800 2255 4835*

Sweden 00800 2255 4835*

Switzerland 00800 2255 4835*

Taiwan 886 (2) 2722 9622

United Kingdom & Ireland 00800 2255 4835*

USA 1800 833 9200

* European toll-free number. If not accessible, call: +41 52 675 3777

Updated 10 February 2011

For Further Information. Tektronix maintains a comprehensive, constantly expanding
collection of application notes, technical briefs and other resources to help engineers working
on the cutting edge of technology. Please visit www.tektronix.com

Copyright © Tektronix, Inc. All rights reserved. Tektronix products are covered by U.S. and foreign patents,
issued and pending. Information in this publication supersedes that in all previously published material.
Specification and price change privileges reserved. TEKTRONIX and TEK are registered trademarks of
Tektronix, Inc. All other trade names referenced are the service marks, trademarks, or registered trademarks
of their respective companies.
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