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SBAE-30, Features

- LR Faka)TFa—FRike

« SCSI

+ ATAPI

+ Communication Class
+ Communication Class Notification
* Hub Class

* Hub Class Notification
* HCI Command

+ HCI Event

+ HCIl Message

« AT Commands

* PPP

* Printer Class

+ User Defined *
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SBAE-30 Easy £—F

(E) New Easy Data Capture Project1 =10l x|

- Instant DaFa Capt_ure and Trig_ger Dala Capiure and Trigoer | Exerciser Program | Setings | Pisct Note |
13 Prodefined data capture type. | |12
Real-time filter for Dev?ce adg::ess | [Data Packet = T [Data0 v]  [iGet Dev Dese (Completel] =
& End Points I™ Manual Trigger
- Real time filter for NAKs & NYets [ Dota Coprre
Transactions IE;:;::":,S;C“U” ~ Dev. ek [02 End paint : [1701 ‘
- Real-time filter for Keep Alive oy Leansactions Dev. pdet [77] - ‘
& SOF Events BT
- Cross trigger between Timing and Fing Tinsaclion - v [ a2 ‘
SER BN Trareaeian
ﬁtate :nﬁlyzjls i 1% -8 (sumwkum Transaction - —H Evclude Keeptlive |7 Enchudz 50F 7 ‘
- User-deftine re-trigger, (W] o
- Interactive Exerciser
A t R d d t d_ 1~ Protocal Analyzer © Timing Analyzer  Both Analyzers
- AUTO Run and save data on disc
Prctocol Qulput Fle [CPROGRAM FILESYCATALTSTVSEAE 30_4X\0utsmp |
Timing Dutput File [CVPROGFAM FILESACATAL TS TSEAE J0_S\Duttas | ol [T e
FieTigger (50%) 4] | | & Patial Memory, Samples No [1000 -m
I Run Egerciser " Enlire Memory (16777216 Samplee]
S T = 7 § N
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- Data Packets up to 1024 bit strings

- Various Typical Bus Events

- High Speed Split Transactions
- OTG Sessions

- Chirp

- Protocol Errors

- In & Out Transactions

A TTEF =5 R

= Trigger

—|Data Packet -
Bus Reset

—|Resume

Suspend

Chirp

HMP

|
1=

— Session

—|In Tranzaction

I

D ata Packet

Protocal Error
Setup Transaction

Cut Trangaction

Ping Tranzaction

Split Setup Transaction
Split Bulk. 1M Transaction
Split Bulk, QUT Trangaction
Split Interrupt 1M Tranzaction 4
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T LT-8ARUMERTE
- 8 user-definable Events & Packets
- User defined non-standard packets
- All packets to be defined to match
Patterns or don’t care
- Up to 1024 bit matching
- Events to be used as trigger
jump or capture conditions
- User-defined names for each pattern

A TTEF =5 R

("3 New Data Capture Projectl

Packe! | Sequencer

1o/

Everciser Progiam | Timing Analyzer | Settings | Proiect Note |

Packet |PID{Ein) | Check(Bin) | Dav. & (Hex) | EndP(Bin) | CRES(BIN) |

Namel | Tokenn [w] 001 | 0110 | MK | KX | 0000 |

Packet | |PIDEin) | Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRES(Bin) |

Mamez | TokenoOut [¢] 0001 | 1110 | x| oooo0 | oeoo |

Packet | Packet Type | PID(Hin)| CheckiBin) Data(Hex) | CRC1B(Hex) |
hWamed | Datad  |w| 0011 | 4100 x| oprs
Facket | | P00 | checkiEin) [[oet Dev Desc] «

Memed | Tokenn [T 1001 | oo |[Ssthddresstod)

Packet || Packet Type | 0(Ein)| Check(Ein) |(cet Dev Desc (Complete)]

Names | setp  [¥] 1101 | 0010 [[HubPort Power 1]

Packst | Packst Typs |PID(Ein)| CheckBin) [Hub Port Pawer 2] s

Names | NAK  [w]li0i0 | o101 |

Packet | | PIDEin) | Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRES(Bin) |

Mame7 | Tokenin [w]1001 | om0 | x| oooo0 | oeoo |

Packet | |PID(Ein) | Check(Bin) | Dev. &ddr(Hex) | EndP(Bin) | CRES(BIN)|

NameS | Tokenin [w] 001 | 0110 | MK | KX | 0000 |

Pre-Trigger [50% )

il

Output File |CAPROGRAM FILES\CATALYSTASBAE-30_4XM\0ut.smp

| T Aunfun [0
 Patia Memary, Samplesto [o00

" Entire Memory (16777216 Samples)

il [

times:
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- Up to 32 states

- Up to 10 Else If statements per state

- Set External Control bits at each state

- Unconditional jump to any state

- Conditional jump to any state

- Start-Stop data capture at any state

- Set trigger on Protocol Errors

- Set trigger at any state

- Pre-defined bus events

- Easy to add/delete statements

- Tag & Discard for on-the-fly filtering
of ANY user-defined transactions

A TTEF =5 R

iew Data Capture Project?

Packet Sequencer |Exelclsev Pruglaml TlmmgAna\yzev| Selllngs| Project Nolel

© Stated { ... 5| *
Start_Exerciser AddS
= - ate
While Capturing All USB Events Matching "Every_Packet" { -
If"Tokenln' Occurs *..." Then GOTO "Statel" tj
Else If"Any_USB_Event' Occurs "..." Then GOTr=——=
- - 5 d N
Else If"Any_USE_Event' Occrrs *..* Then GOT|cran 2 Bl
Otherwise Contime With This State } Session g
1 SRP
[ t [ Delet
@ Statel ( B HDHPHEE j ElEle
Set Trigger & External Bits 00000000 Drrienat £ @
» While Capturing All USB Events At R { e
If"Any USE_Event' Occurs "..." Then GOTO "Statel”
Otherwise Contimue With This State } @
i Font
= B
41 FullView
Output File |E:\PHUGHAM FILESACATALYSTVSBAE-30_4x\0ut.smp J [~ Autg Run [20 limes:
PreTrigoer (50%) 4] il M @ PatialMemoy, Samplesto [oo Run
" Entire Memory (16777216 Samples)

E
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SBAE-30 ++—7F+

T

T 0.000p8 I KT 30838 | XY 308308
P T s || ereteh Connendpas ]
ch 1 \ 0 \ Class Type Reguest \ F \ 03 HCI_ineiry E|
= =: et = p (BEBEER et | s | setTme oo cieo e | Hendsreke b
= —_ 7~ - o
%ﬁﬁﬁ?#%m 7T aﬁT T 1] 0 | et | F | ooooonooono | 03 | oooo | mcknowiecusd |
- Slngle Window . P | wes | packetType | S | stantTime |PioiEin)| sheok(Bin) | Dev. Adeiitex) | EndP(Bi) | CRCS(EIN)|  BR Time
- Transfer Level Identification 1| o | saw | F |ooooooooooo |01 | ooo | 0z | oo | om0 | 31.73
- Font colors to identify packets ® P | =es | PacketType | € | StrtTine |PIDEin)| cheok(@iny | DataHex), 8 Byte(s) | cRetsH
Host/Devi di . ] 1| 1 | a0 | F |ooooooomaoe | oot | 00 | 20E000 00 00 00 0 00 [z] pes
- Hos e.V|ce irectional arrow 3 ‘ =om \ Packet Type | 5 \ Start Time ‘PID(EW)‘CHE:k(Ein)l Eit Time \ ECP Eit Time \
- Collapsible tree structure 1 2 | awc | F |owooons| mw| von | s | 221 |
- Mnemonics [ Transaclion Type | & StertTime | D= Adcl(Hex) | EndR(Bin) | Handshake
& o
- Book Mark = 1 1 out | F |oooooosssse | w3 0000 | Acknowledged |
P Transaction Type | & | StertTime |Dev 4 (He )| Enc(Bin) | Handshake
- Handshake type 5 e
u r level prot I d d 1 2 | in | F | voooo299918 | 03 | oo | Acknoredged |
preB_e € pDo C.)COI Decto €S 3 ‘ m‘ | 5 \ Start Time ‘PID(EW)‘CHE:k(Ein)lDEv Addv(Hex)‘EndP(E\n)‘CRCS(Ein)‘ Eit Time
- Fex, binary, Decimal Data 5
- Bit time, 16 ns reso"Jt'.On [ Sampt:t [ TiTzome | o0 [B0 [ FegPD  [Vaed
- Waveform representatlon of data FID [Gheck [ D 000 D 001 D 002 D 003 D 004 0 005 pos | poor |
- Difference between cursors 11.00,001,10000010000000119,000000000000000000000000,0005000000010000,00000000/41
e O e E
o- | [T T TIUN T s .

A TTEF =5 R
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- Identify the protocol
- Identify all the data packet
name, size, Value & full

L’ﬁ TinsactonType | S | StatTine | Dav Ackiex)| 7107 Fin) | Handshake b Ierpete HO Event Dt

1] 3 | In | F | om0

595579\ it} \ o0t \Acknaw\edgeu\ Command Stetus Event E|

Byt 0 HolEvert 1 Byte

(x0F = Command Status Event

Each event is assigned & 1-Byte evert code usedto
Uniquely idertity differert types of everts. Range:
000-0xFF (The event code 0xFF is reserved for the
evert cods used for vendor-specific debug everts. In
ackition, the evert code 0xFEis also reserved for
Blustooth Loga Testing)

description of each field
of the packets

Byte 1 Parameter _Tatal_Lengih 1Bte

x4 Length of all o th parameters contained inths packet

msasured it bytes

Byte 2 CommandStatus_Status 1Byt

000 = Command Currentty In
Pending

Return Parameter, Command Status event has been
received for the command, and before the Complete evert
ocours.

Byte 3 Num_HCI_Commend_Packets 1Bte

001 The humber of HCI command packets which are allowed
o b sent to the Host Cortroller from the Host. Range for

N 0255

Bute 4 Command_Cpcote 2Bvtes

020401 Opcode of the command wehich caused this event.

A TTEF =5 R
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SBAE-30 0716+ 1)5 -++TFF+4

- Complete OTG session capture

- Detailed Event type identification

- Duration type and start time

- Integrated OTG & USB
data capture

- Trigger selection on OTG

P 6x | EvemtType Start Time
1 8 | SessionEnd | 00265916728

P | é¢ | EvemtTwe | Starline | Duration Time(ns) |
1 \ Ll | SRP_DPlus \nnaﬁzw 94312\ 7451 \
P \ O | Event Type \ Start Time ‘Duva\mnﬂme(mr)‘
1] 10 | serveus |oozemmes | 7w |
p\ ﬁ| Evert Type | Start Time \
1| 1| sessonaveid | ooasrser7an |
Pl s | Ewentiwe | swimme |
1 \ 12 | Session_B_Wald |nn3377 023 zn\
P| 6 | EvemtTwe | Sttline | Duration Time(ns) |
4| 13 | Disconnect | 00387703572 | 1.083 |

g O | EventType Start Time

A TTEF =5 R

ENTERPRIGES

INE.
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"N 1] 14 | comect® | oozeratiss |
P \ P | Event Type \ Start Time. ‘Duva\mnﬁme(ms)‘
1| 15 | suspend | oozsei2s077 | 124383 |
P | 6 | EvemTye | Swiline | oursiion Time(ns) |
1| 18 | Rest | ooafoseier2 | qos1z |
0 [T RECCCECI o |0 cten| vescritorTyps | Desoritoridexes) | rterretoata g
[l 1 \ El \ (et Descriptor ‘F‘ oo \ Device \ 0 \ Device Descriptor E|
P S | Dew. Acki(Hex) | New Dev. Add(Hex)
2
1] (] | Set Address | F ] [ | b |
5 ‘Dev Addr(Hex)‘ Descriptor Type \ Descriptor Index(Dec) \ Interpret Data ag«
T
a | 10 | Get Desctiptor |.F | 1] | Device | 0 | Devics Descrister 5]
] S |Dev. actir(Hex) | Deseriotor Type | Deserigtorindex(Des) | internretDeta =]

ST RIMEEERE  Tel0428-77-7000 Fax0428-77-7002
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Setup Scieen

Bocknarks | ﬂl &| m ﬂ ﬁ j + |ﬁ|5n| j J j |-39mm I[IE\ncks 39 Dlocks
945)77*54& Signal Name ~ Value <) ‘—136 ‘m ‘63 |55 ‘27 ‘1 ‘29 I57 ‘BS
K fi
Clack
- Trigger on state or timing et
- Identify the bus activities D+ 1
and status of the s.lgnals_ o 0 ’—_,—LJ—\_,—L
regardless of bus integrity
- Verify Clock integrity AT | LT T
- Verify jitter issues Dats 1
Line Status J A . (LT A
Events Synch(40] | Ide }\Synch[[l o) }PID TokenIn
Enors! Jitter } T‘wHELNw\“ELPT‘b
Enrors? e PT\D
BOOKMARK
= =1 h . RN
‘ H !; EG HA Sefting new Standards  STEFERIMPRRSREE Tel0428-77-7000 Fax0428-77-7002
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SBAE-30 X I+ 4155
(&) c\program files'catalyst'shae-30_4x'\examples\ecp'portzhubcammou: 1ol x|

EasyE—RIFHHaH

- Find the Device

- Set the speed

- Set the transfer type
- Select commands

- Add commands

- Set loops

- Execute

Data Capture and Trigger  Exerciser Program | Settings | Project Mote |

IsHub Attached Dev. Speed  DevAddr Endpnt  Endpnt Type Command Cla'al
I~ [user Der <] [Fu =] [ oo Jouo0 [Corwo x| [Set Corfiguation =] [ 00
Star itk et Corfigration -
 Fosume  ( BusFisset et Descrpto *
Loop | DeviceName | Endpoint | Command [[SalGsLDeyice Status Add
Start  User Def. [00] Cantrol [00] Get Descriptor Device S et Confiquration —
- User Def. [00) Contral [00) Set Address . =00 —
End User Def. (00 Contral (00) Set Configuration Cfg. Val =00 :
Inser
Delete:
[l
=y o)
:,_i.;
Find Dev.
- Analyzer
& Protocol Analyzer " Timing Analyzer £ Both Analyzers
Protocol Output File |C:\PROGRAM FILESACATALYSTASBAE-30_4:<\0ut smp _I
™ Auto Run IZU_ fim s
Tirming Dutput File |CAPROGRAM FILES\CATALYSTASBAE-30_4=\0ut tas _I
FreTrigger(50%) 4| il M O Patial Memory, Samples Mo [1000
[V Fun Exerciser & Entire: Mermory (131072 Samples]

A TTEF =5 R
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- Insert commands from the list
- Add commands from the list
- set loops
- Modify time
- Set data to be written
- Record & play back from
the analyzer
- Check & correct data toggle
- Error injection
- Bit width adjustment

Packet| Sequencer Everciser Progiam |mmmgAna\yzev| Settngs | Project Note |

[l =] e[e[&] G]B[w[A[%] [a[A[ Al <]

Ox | EvertType | Duration Time(Sec)
0 Reset 0.010000

= D—)Jﬁ Transaction Type | StertTine [ e ki) | EndiEiny |

0 | Setlp | 0o0.010001 36 | w | oo |

=om | PacketType | StariTine | HSyne(Hex) |FIDCEi)| Check(Bin) | Dev. Addi (e | EndP(@in) | CRCS(Ein) | HS_EORMHex) |
[ \ Setup \nnnmnnm 55\ 80000000 \ 1o \ oo \ o0 \ 0000 \ oo \ FE \
soa \ Packet Type ‘HSyn:(Hex) ‘P\D(E\n)‘check(ﬁwn)‘ DataiHex) ‘CRUE(HEX)‘ HS_EOP(Hex) \
1 | a0 | sooooooo |0t | 100 | [Get Dev Desc] [F] o | Fe |
=oa | Paciet Type

e
2 | HandShake

Dﬁ TransactonType | StartTine [ e i) | EndEiny |

T 1 | AsyncIN |nnnmnnnw \ i} \ 0000 \

soa \ Packet Type \ Start Time: ‘HSym:(Hex) ‘P\D(B\n)‘ Che:k(Bln)‘Dev Addv(Hex)‘EndP(Bm)‘CRCS(BW)‘ HS_EOP(Hex) \

| ooo1o004 41 | eooooooo (1001 | o0 | m | oooo | owoo | FE |

3 | Toenin
=oa | Paciet Type
[ PEE—
4 Deta

mom \ Packet Type ‘Hsyn:(Hex) ‘P\D(E\n)‘Check(E\n)‘ HS_EOR(Hex) \

5 | Aod [v] sooooooo oo i | FE |
0 Bl
utput e [C:\PROGRAM FILES\CAT ALYS T\GBAE-30_800u smp | T AwoRn [ e
PreTigger(30%) 4| | | © Paial Memory, Samples No [1000 Bun
" Ente Memory (16777216 Samples)
= =10 ;
‘ H !; EG HA Setting new Standards  STEPRRIMERE DAL Tel0428-77-7000 Fax0428-77-7002
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SBAE-30 +/v1xT32L—23> #R

Exerciser Device Mode 2|

TINAARIZalL—Y3>
- High/Full/Low speed devices
- Up to 2 Interfaces

- Up to 3 Configuration

- Up to 4 Alternative settings

- Up to 7 End points

- Define ALL descriptors

- Define Bulk, ISO or Interrupt
- Define Data out

- Inject error

- Independent of the analyzer

A TTEF =5 R

i~ Descriptar

~ Endpaint Setting

[ ;1. Deviee - Low speed
= ;9 Configuration 01
E--ﬁﬁ Interface
E-% Atemative Setting D
5] Endpoint cpuity

[_]ﬁ Configuration 02
Doyl Incertace 1
- Atemative setting 0

! (5] Endpoine puiky
: B Endpoint (Interrupt)
=} ;B Configuration 03
Dol Interface 1
E-% Aternative Setting D
B Endpoint (Interrupt)

A Corction|

-

(5] Endpuint gsechronous)

Delele | ExpareCollpse |

Endpaint Addiess lz— Endpaint
Descriptar
Itsrrupt -
 Emor Types
Data Direction In -
Data [Hex) [SetAddress ta 2 -

Transter Type

Packet Size: B4
Buffer Size 512

Aok Termination Ratio 1/ [ 1 1

Endpaint Reply Time (Bit) |10
Auto Response ™

Handshake Type

Close Save
I I

Load... | Defauit Device

Active Device

Setting new Standards
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Area Under curve =
Inrush Pass.

- Automatic Inrush current measurement Mi “80
- Min, Max, Peak ! o0
- Calculated Pass/Fail Energy

- No external equipment or probe is required
- No special setup is required

- 5 second test time

- Consistent result

- Calibration board for verification

ER INE.

== : h
‘ H !; [==1,/"] Setting mew Standards T EPTRINERA S Tel0428-77-7000 Fax0428-77-7002

PCi, PCI-X, USB, Blustooth Web: htpp://www.dsp—tdi.com E-mail:sales@dep—tdi.com

SBAE-30 5,1 zx57rx00F42E42

Eaissaar e Descriptor |
e, i Length 2 o
¥R 10=40a rin=san ;
Descriptor Type : 12 | Sample File

USB Version - 0100

|rwuash Curent File:

W Bnalyzer Configuration: Toolz

Pertoimance Analyzer Review

1 v Tnoolbar

Device Release Number - 0100 - Staliss Bar
Manufacturer Index : 00 2

Product Index - 01

Serial No_: 01

Number Of Configurations : 01
=l Configuration Descriptor

- o2
Total Length - D037
Number of Interfaces - 01
Configuration value - 01
Configuration index - 00
Attributes = 80
Maximum Power = FA
=l Interface Descriptor
= Ahernative Descriptor0
Length : 09
Descriptor Type - 04
Number of Interfaces - 00
Alernative Setting : 00
EndPoints Number - 02
Interface Class - FF
Interface SubClass - FF
Interface Protocol © FF
Interface - 00
=l EndPoint DescriptorQ

- - ¥ eneth - 07 : _.‘L‘ I

TomImmD

" INE.

== kil gl
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Exvents Chart Expressions Cha

il [ ]

[_[O]x]

. TokenlnF@3)
1.10% s . T olcen e - TI Ratiof40.331)
36.76% . etupri0g) - 0 Ratiof? 210}
1ta0(100; ETUP Ratiof57 459
0.00% . sl -
J - cked Tran.(0.000)
35.29% | Htu] [
J . Divided by zera.
- SOF()
Time : 1.450s
= =]: L] Sedt s - e e
& A etting new Standards TR S Tel0428-77-7000 Fax:0428-77-7002
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SBAE-30 /v77+—<> AEH#ERE
A—HESZAREL /N TA—T R ETIER

PROGRAM FILESACATALYSTASBAI (-]
Packet | Everciser Program Expressions | Performance Options | Seflings | Note |
Events' name Mame |Expression [Unit
*| [TiRatio 100+T okenln/(T okenln+ T oken0ut+Setup) %
Jokerin TORatio 100°TokenOut/{Tokenin+T okenClut+Setup) %
Setup ﬂ SETUP Ratio  100°Setupd(Tokenln+TokenOut+Setup) %
Datall Acked Tran,  100rAck/Ack+Nack) %
Datal = |AiTins (Tokein+TokenDusSen/S0F
Q‘;’ék Pkt Rate [Tokenln+T okenlut+S etup+D atal+Dratal +Ack +N ack+{ KiloPkt/Sec
SOF il
Bus_|dle
Resume
Bus_Resst LI
Keep_alive
Suspend LI
Frotocol_Emor
2|
add | et | Delee |
I Save into file | _I
Time Interval : 50 msec ;l J _’I Samples Mo | 71000
I Run Exerciser
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