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Bus & Protocol Analyzers

USB 1.x
USB 2.0

T

Analyzer/Exerciser
High Speed, Full Speed, and Low speed
USB Host Exerciser
USB Device Emulation
OTG Analyzer/Exerciser
Integrated Timing Analyzer
Upper Level Protocol Decodes
Reduced frequency operation down to 1 KHz
Ultimate Graphical User Interface
Inrush, Suspend, Operating, Unconfigured Current Compliance testing
VBus and VDroop Measurements
Ethernet or USB 2.0 Control Interface
Field upgradable FPGA design
Free lifetime software upgrades
Free Technical Support

ENTERPRISES INC.
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ENTERFPRISES INC.

Ultimate Graphical User Interface

Time Differences
Between Cursors

Tree Structure Display
With Show/Hide Message

=] Fle Edt ¥ew Run Report C ation  Setting Uity Window Help =l'x
J 25 d ,,llcﬁ|q/ug OEIEY:) %”ﬂ-.mmumsmmmzmymm

L I LY T T LRI ]

N8 [%T: 11811708 v 124967 u6

N SpitType | S | StariTme | Dev. Addr(Hex) | Encéisn) | =
B 1| 0 | omMSpr | H |-.00ocoo0004z| 02 | ooo1 | i
e :_,ﬁ Transaction Type | S || StartTine | Dev. AddHex) | Eri(Bin) || Handshiske belf
| o lsoMSSpt | H | 00000000042 02 | 0001 | NoHandshake |
P | wem | PacketType | § | StartTime \main)\cmuam|»maw(nex)|sq&n)|mwmcm=n|S(ain)\5(em|t ()| GRES(Bin) || HS_EGP(Hex) | Duration Time(ns) |
@use.zee.mcns) [ H |-o0ooo0000042 | 1000 | o111 | o1 o | m |0 o | 3333
P | wem | PacketType | § | StetTime |PD(Bin)| Check(®in) |G _EOP(Hex)
[= Fae 248030 1| 2 | Token | H | 00000000000 | 1001 | o110 | Sma'l;t"gr:ir?creen FEIGFE [3]
7@ TransactionType | S | StartTime | Dev. Addr(Hex) | EnciPiEin) | Ha : 9
2 [ 1 loMCSp | H | 00000024812 | 02 | 0001 | NoHendshake
_Iﬁ @onsoctionType | S | StartTme | Dev. Adur(Hex) [EncP(Ein) | Handshoke bl
“oWcspit | H | 00000097202 | 02 | 00M1 | Motendshoke I:"S‘m" |
ﬁ TransasfonType | S | StartTine | Dew. Add(mx)[tr!wum Handshake ke Fitering Dislog " -
‘ Bookmark Comments 3 IsoMCSpit | H | oo0poo4eTsz | o2 0001 | NoHendshoke — Search e User Defined Field co'ﬂrs
-- Wiew Configuration b
. ¢ [EESER ressctonthe | S | StatTime lm.mcmn{:.-.mm Handshake R svp otes Port2 For Enhanced Readability
—{Fe— 1 4 | lsomcspit H | 00000062302 | 02 | 0001 | NoHandshake o ShowWave All Nak'ed Transactions
_ ¢ [EEESE reescionTyre | S| StatTme | Dev.AddiHex)|EdfEn) | Hendshake R4 Saves Text ;:;;Z'ﬁ -
e 1 5 IsoMCSpit | H \ 00000074732 | 02 | 0001 | MoHandshake  Report |
; F—
o e | s \\Qmﬁm |mmam|cne|:k(ﬁn)\rmmzmx)|cmqai Copy ”‘F"“"g Fm U
| H \uouﬁaqnmz o1 | 1010 | 485 | 00001 | FEB4FE [v]  ATEEEET T SUmOUT—
Tee | 5 | sm% |P\D|Bin)|Chmk(ﬁn]‘mmnhr”mcﬂah)‘ HS_EOP(Hex) |mmrm(ns)| |
: 50,000

- =]
Compact View hides headers to maximize viewing area

=il x|

Transaction Direction Arrows

s i §
=~ 'in"’"»S‘&Dlﬁﬂﬂﬁlvéﬂhlﬁmﬁim \@m@&ﬂﬂlﬁﬁﬁlﬁ@ﬁ’@\
Jole: 124 850(us) T: 416886 1S [ | 41EKGE S
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Features
ENTERPRISES INC.
Features
SBAE-30
PN TIMING PERFORMANCE DC COMPLIANCE
ANALYZER  [«—»| EXERCISER ANALYSIS ANALYSIS MEASUREMENTS
— PACKET RECOGNIZER UNCONFIGURED CURRENT
— SEQUENCER HOST EXERCISER — SUSPEND CURRENT
—OTG CAPABILITY DEVICE EMULATION — OPERATING CURRENT
— PROTOCOL ERROR OTG DUAL-ROLE DEVICE — INRUSH CURRENT
DETECTION

— VBus
— SECOND ANALYZER PORT

— VDroop

HIGH PERFORMANCE ANALYZER

The SBAE-30B is a USB 2.0 serial bus analyzer capable of
analyzing data transfers of up to 480Mb/s. The SBAE-30B
detects the bus speed and analyzes the protocol accordingly.

NON-INTRUSIVE

Proprietary high impedance circuitry between the bus and
the analyzer prevents any signal distortion when the analyzer
is introduced between the host and the device. Not reshaping
the signal allows the analyzer to see the data exactly as it
appears on the bus.

REAL-TIME FILTERING

Eight user-defined packets, representing all possible USB
protocol fields, allow users to precisely define patterns for
capture and triggering, up to 1024 bytes long. These packet
definitions are then used in a flexible 32-state Sequencer
that allows users to define a sequence of actions to be
performed by the hardware in response to events and packets
detected on the USB bus. This allows effective real-time
filtering of data by excluding capture of unnecessary data.

OTG SUPPORT

The analyzer is capable of capturing and triggering on SRP
and HNP. All details of OTG sessions are captured and
displayed for thorough analysis of OTG device interaction.

PROTOCOL ERROR DETECTION

SBAE-30B detects up to 13 protocol errors in real-time and
additional 20 protocol errors by post capture processing.

SECOND ANALYZER PORT

The auxiliary connectors allows for a complete
characterization of Hub connectivity, or may be used as an
independent secondary analyzer channel. All USB speeds
are supported by this port.

Phone: (1) 408.365.3846

www.getcatalyst.com

INTERACTIVE ANALYZER/EXERCISER

The Analyzer may be configured to capture and analyze data
while the exerciser generates traffic on the bus. The Exerciser
allows exercising as a Host Exerciser or a standard USB Device
Emulation. The SBAE-30B OTG Exerciser emulates a Full/
High speed OTG Dual-Role device and allows the emulation of
an SRP capable peripheral.

TIMING ANALYZER

The Timing Analyzer offers an extension of the analyzer by
providing a complementary precision timing analysis display.

PERFORMANCE ANALYSIS

Throughput of bus, efficiency of a device, bus usage by a device,
data rate, etc. are monitored in real time and performance
reported in accordance with user defined performance
expressions.

DC COMPLIANCE MEASUREMENTS

The SBAE-30B measures Inrush current, Unconfigured current,
Operating current, Suspend current and VBus based on device
compliance requirements. A host VDroop measurement is also
provided. Measurement results are displayed graphically and
numerically, with a pass/fail report.

FULLY FIELD-UPGRADABLE

A powerful FPGA core design allows easy field upgrades to the
latest software releases. Use of an authorization code allows the
activation of subsequently-purchased options without requiring a
return to the factory for upgrade.

e-mail: info@getcatalyst.com
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SBAE-30B

Benefits

* The SBAE-30B is a powerful tool for all phases of
USB software, firmware and hardware development

¢ Intuitive Dual-Mode GUI reduces learning time
» Compliance testing of products

+ Silicon prototyping at low frequencies required for
emulators

* Benchmarking performance

+ Controlled timing and Error injection by Exercisers
for extensive device characterization and stress
testing

* Versatility

* - FPGA based hardware automatically upgrades
with new features

* - Field upgradable options
* Compact instrument design
* - All features in one chassis
* - No external components required
* - Integrated universal power supply
* Non restrictive software license allows sharing of
captures between team members
» External I/O offers a way to interface with a variety of
equipment types
* On-board memory of SBAE-30B lowers system
requirements on the PC running the SBAE-30B
software

e-mail: info@getcatalyst.com

Benefits

www.getcatalyst.com

ENTERFPRISES

INC.

Analysis

SBAE-30B is capable of capturing and triggering data in 2 modes
of operation, Easy and Advanced.

Easy mode allows users to use the SBAE-30B for the most
common captures immediately with only three setup steps that
use predefined, point and click, capture and trigger commands.

Advanced mode is designed to allow users to define custom
capture and trigger commands using a flexible GUI based
scripting language. A programmable sequencer permits the user
to define exactly what data to capture and what to trigger on by
defining a series of conditional and unconditional statements.

In addition a Default Capture feature is provided to allow you
an immediate one button click capture of bus activity without any
setup whatsoever.

EASY MODE (PRE-DEFINED)
DATA CAPTURE & TRIGGER

This interface allows hardware or software oriented USB
debug without requiring any programming or setting of the
analyzer.

A comprehensive selection of predefined setups allow
capturing of several predefined data/event types and variety
of trigger selections. The data to capture or to trigger on may
be further narrowed by a specifying the addresses and the

end points.
Lol
Dats Capture and Trigger | Exerciser Program | Settings | Project Note |
- Trigger
L I =
™ Manual Trigger
Data Capture
[Everything = Dev. Addi: [0 End point: [}55¢ |
[Hene =l Dev. Addi: [0 End paint: [7551 |
[Hore =1 Dev. Add: [ Erd poink: [R5% |
Transaction: ~Events
[ Exclude NaKs [ Exclude Nyats ™ | Exclude Keep Alive [~ Exclude SOF ™
[~ Analyzer
& Pratocol Analyzsr  Timing Analyzer € Both Analyzers |
| Protocol Dutput Fils [ \PROGRAM FILES\CATALYS T\SBAE0\Dul mp
e % e - - J I™ AutoRun |20 fimes
Tirming Dutput File I[ \PROGRAM FILES\CATALYST\SBAE30\Dut tas
| Pre-Trigger (50%) 4| ir| | & Patial Memory, Samples No [1000
_J_ Run Exerciser " Eptire Memory [16777216 Samples)

Phone: (1) 408.365.3846
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PRE-DEFINED TRIGGER SELECTIONS

Analysis

The following are some of the commands available for High/

Full/Low speed trigger selections in the Easy mode.

'E} New Easy Data Capture Projectl

Data Capture and Trigger | Exerciser Program I Settings | Project Note l

Session
L__|Protocol Eror

i~ Trigger
| Split Setup Transaction j Dev. Add : W End point : [4
—|SRP a

D4 Setup Transaction

In Transaction

Ping Transaclion

Dut Transaction Dev. Addr: [21 End point : [[5550

(S plit Setup Transaction

Split Bulk IN Transaction N v int : [
Splt Bulk OUT Transaction Dev.ad: [ Eeel poin - 00

Splt Interrupt IN Transaction

SpilitIsochronous IN Transaction

Spht Intermupt DUT Transaction Dev. Addr: [0 End point : PooX

Split Isochronous OUT Transaction

=
Setup with Preamble Transaction el

Aspnchranous IN with Preamble Transaction —J
Asynchionous OUT with Preamble Tiansactior ¥

1

* Manual trigger - external push button

* Snapshot - trigger immediately

 Trigger on any Transaction

» Trigger on a Data Packet with specific data
+ Trigger on Bus Reset

 Trigger on Chirp

» Trigger on Resume

+ Trigger on Suspend

» Trigger on HNP [OTG trigger]

» Trigger on SRP [OTG trigger]

+ Trigger on Session [OTG trigger]

* Trigger on Protocol Error

» Trigger on Setup Transaction

 Trigger on In Transaction

 Trigger on Out Transaction

» Trigger on Ping Transaction

+ Trigger on Setup with Preamble Transaction
 Trigger on Isochronous In Transaction

» Trigger on Isochronous Out Transaction

+ Trigger on Setup with Preamble Transaction

+ Trigger on Asynchronous In with Preamble
Transaction

» Trigger on Asynchronous Out with Preamble

Transaction
+ Trigger on Split Setup Transaction
 Trigger on Split Bulk In Transaction
» Trigger on Split Bulk Out Transaction
+ Trigger on Split Interrupt In Transaction
+ Trigger on Split Interrupt Out Transaction
» Trigger on Split Isochronous In Transaction

 Trigger on Split Isochronous Out Transaction

+ Trigger on VBus and Operating Current
» Trigger on Data Pattern and Length

Phone: (1) 408.365.3846

Exclude Keep Alive | Exclude S0F [~ ‘

SBAE-30B

PRE-DEFINED DATA CAPTURE SELECTIONS

The following are some of the commands available for High/
Full/Low speed data/events capture selections in the Easy
mode. Up to three commands may be selected
simultaneously.

Data Capture

Ping Transaction 5 Dev. Addr: Iﬁ End point : [

Everything B

Any Transactions ‘m L
Dev. Add: [ End point: 205

In Transaction

Out Transaction - — —

Ping Transaction Dev. Addr: r_'\“ End paint : |/~%%0

Split Setup Transaction

Split Bulk IN Transaction ~Events

Split Bulk OUT Transaction s Evclude Keep Alive. [T Exclude SOF [T ‘

» Capture Everything
+ Capture any Transaction

 Capture Setup transaction at specified address and
endpoint

» Capture In Transaction at specified address and
endpoint

» Capture Out Transaction at specified address and
endpoint

 Capture Ping Transaction

» Capture Split Setup Transaction

» Capture Split Bulk In Transaction

 Capture Split Bulk Out Transaction

* Capture Split Interrupt In Transaction

+ Capture Split Interrupt Out Transaction

 Capture Split Isochronous In Transaction

» Capture Split Isochronous Out Transaction

» Capture Isochronous In Transaction at specified
address and endpoint

* Capture Isochronous Out Transaction at specified
address and endpoint

» Capture Setup with Preamble Transaction at specified
address and endpoint

» Capture Asynchronous In with Preamble at specified
address and endpoint

+ Capture Asynchronous Out with Preamble at
specified address and endpoint

www.getcatalyst.com e-mail: info@getcatalyst.com
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Analysis
ENTERPRISESWING.
ADVANCED MODE (USER SETUP) * Chirp
FOR DEBUGGING MORE COMPLEX PROBLEMS * Session [OTG]
This mode is intended for use in applications that are not * SRP [OTG]
included as pre-defined setups in the Easy Mode and require ¢ Connect [OTG]
more complex analysis. In this mode the user may define packets « HNP [OTG]
and events that are then used in the Sequencer for each of the « Protocol Error
available 32 linked states. Up to 8 different packet definitions of SEOUENCER FLOW
all possible packet types are used by a Packet Recognizer with Q
pre-defined bus events to create Boolean expressions. These
expressions are then used as conditions in the sequencer program
for each state to define what is to be captured, tagged and .
discarded and to cause a transition to other states.
Set trigger
SEQUENCER PROGRAMMING DIALOG stz |
*State 0 only
R
Packet Seauencer | Eveciser Program | Timing Anabzer | Setfings | Praiect Mote | [Capture: |
@ State0 { . (I3 ik Capture SPECIFIC | Bootean oxprossion of
While Capturing AIl USE Events Matching "Mamel" { AddState packets
If “Mame2” Occurs "..." Then GOTO "Statel" ———
Otherwise Continue With This State } t’
)B Statel { .. LadEholf
Set_Trigger & External Bits : "11101010" g
While Capturing A1l USE Events At "Every_Event" { Delets Capture all data
If “Mame2+MName3" Occurs "._." Then GOTO "State2”
Otherwise Continue With This State } @
}B State2 { Delete &l
Set__Tziggsr @ OTHERWISE
While Capturing AIl USB Events At "Every_Event" { Eoat
If “Mamel” Occurs “..." Then GOTO "State0" i
» Otherwise Contnue WWith This State } = B ‘Specified Event, packet ELSEIF fled Event, ELSE IF fled Event,
Ly i ke e > eeee < s
DulputﬁeIE:\PRUEHAM FILESA\CATALYSTASBAEIO\Out.smp ___J I~ AutgRun [20 times
Pre-Trigger (50%) 4] | 2| Patislemory, Sameles Mo [i000 Run
£ Eptire Memoty (16777216 Samples)
Tag Event and Tag Event and Tag Event and
Discard data Discard data Discard data
PACKET DEFINITION DIALOG
-l
Packet | Sequencer | Exesciser Program | Timing Anahzer | Setings | Praject Mote |
Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(Eir) | CRCS(Bin)|
Mamel | Png  [=] om0 | 1011 | K | won | ovooc |
Packet | Packet Type |PID(Ein)| Check(Bin) | Data(Hex) ‘_[CRCiE(st) PROTOCOL ERRORS
Name2 | Datal [v] 1011 | o000 | [Get Dev Desc] [x] omF
SR P T VG ity | L) s L) The SBAE-30B hardware monitors, detects and can trigger on up
Mame3 | Detad [v] 0011 | 1100 | [Set Configuration Value to 1] [Z]  eses . X i o
[Pactet | Packel Type_|PID(Ee] Check(Bin) | Dev. Ak (Hex) | EnuF(E1) | GROS(En)| to 13 different protocol errors in real time. In addition, the
Mamed | Tokenin [¥] 1001 | o110 | A | 000 | 000 |
Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. AddriHex) | EnPiEin) | cROS(ER)| software detects another 20 protocol €Irors by post—capture
Mames | Tokenin [v] 1001 | 0110 | o | oo | oo | .
Packet || Packet Type |PID(Bin)| Check(Bin) | Dev. Addn(Hes) | EndP(Ein) | CRCS(En)| pI"OCCSSlIlg.
Naimes Tokenln |»] 1001 | o110 | XX | MHMK | KRMKK |
Fackst | Packst Type |PID(EIn)| Check(Bin) | Dev. Addr(Hex) | EndP(Eir) | CRCS(BiN)| REAL-TIME PROTOCOL ERRORS
Mame7 | Tokenin [*] 1001 | o110 | *K | XX | o000 |
TR TR Err0 Bit Stuff (Packet corrupted, stuff bit not present)
Errl PID Err (Packet Identifier check failure)
DulputFkIE:\FRUEHAM FILESACATALYS TASBAEIO\Out.smp _I ™ Autg Run [20 times
PeTizg(50%) 4 A | @ PatsiMenay, Sereleshio [0 Bun Err2 PID Unknown (PID not defined by USB)
" Eptire Memoty (16777216 Samples)
Err3 Synch Error
P E Err4d CRCS Error (IN, OUT, SETUP Packet error)
RE-DEFINED EVENTS
Err5 CRCI16 Error (DATAO, DATA1, DATA 2, MDATA
* Bus_Idle payload error)
* Resume Err6é Frame Length (The space between SOF is not per USB
* Bus Reset specification)
* Disconnect Err7 Babble (Bus not idle at end of frame)
* Keep Alive Err8 Data Toggle (Detected incorrect Data packet toggle bit)
* Suspend
e-mail: info@getcatalyst.com www.getcatalyst.com Phone: (1) 408.365.3846
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Err9 EOP Error (Incorrect width of EOP signal or incorrect
EOP occurrence)

Err10 Loss of Activity (Packet transfer followed by constant
state on bus)

Err11 Timeout (Distance between token or data packet and
corresponding response greater than USB specified)

Err12 Bus error indicating that both D+ and D- signals were set
to one

Err13 Short Interpacket Delay

DATA BLOCKS

The Data Blocks utility is a convenient GUI based method of
creating an unlimited number of large blocks of data. These data
blocks then may be included as payload data for packets used in
the Packet Recognizer or when generating traffic with the
optional Host Exerciser. Data block types supported are:

 User defined data pattern

» Walking bit data pattern

* Random data pattern

» Counter data pattern

| CAPR \ \SBAE3D); Y =10/ x|
‘ Number Of Data Cels: 16 Cokmn = CellLength: [4 Byte ¥ CBin & Hel
[ DataBlockName | Data
Do Not Care o] [CAddess | Bpesio3] |_Bpesid7) | BesE11 215) | Bytes(1619] ] B, 23) | Bytes =
Get Dev Dese: 0| R00000RN | KRGO | TR0 | X000 | Y00 | RAORK

Set Address to 2
Set Configueation Vakue tc 28| 0000000 | 0000 | 000000

Get Dev Desc (Complete) 182 | 200000004 | 30000000¢ | X0000000¢ | X000 | 500000000 | 100000 | %000
Hub Part Power 1

Hub Port Power 2
Get Hub Class Desc
Set Address to 3

%
§

§
%
§
i
§
%

|
|
|
|
|
§

%
§
§
§
§
%

Hub Pott Enble 1 418| 50000000¢ | 3000000 | 0000000¢ | XX0000K | X000 | J000000K | 3000
Hub Port Enable 2 512 fciiaaliRaaaaasaliloasascliBoassscalloscdsciRidcccisaiRecsd
Hub Port Power 3 576 | 30000000 | X000000C | 200000000 | 20000000 | X0000000( | 00000 | 2000

Hub Port Power 4
Hub Fort Power 5
Get String Desc:

%
§
§
§
§
%

%
§
%
g
%
§

i ) T ;
New | Bandom | Paten | Courter | wakingBt| Delete | Ewpot | impot | Closetave| cancl |

Up to 120KB/per data block may be defined with the data
organized in 1, 2, 4, 8, or 16 cells per row, and 1, 2, 4, 8, or 16
bytes per cell.

The data blocks may be edited, imported and exported as text
using any common text editor such as Windows Notepad.

Phone: (1) 408.365.3846 www.getcatalyst.com
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Display Capability UPPER LEVEL PROTOCOL DECODES

The Upper Level Protocol Decode utility is a results analysis tool
that allows the decode and interpretation of upper level protocols
used by a known device in a data capture result.

The ultimate graphical user interface display offers a significant
set of features to assist in analyzing results.

e R :
SB5 ¥ 5175 L 00O O] mrorims-ismicn =
..v.;v.zlcau-aq_ns-uaw L DD O D BE S AR WG e Devics Ak ) ot - Pre D Pk e
e e —— B o0 Maze Storage 2) Debecd e E"&
e oot | F | W Conoasicn o ContoritnDeecrcio [§] Mass Storage - REC (R104) ﬁmg::g:w‘:‘” o firg
(e OweOsaEr o ‘M‘:ml s ‘anm‘ ';T::.:E mﬁ'ﬁ;,m EEIDE\AseF(e::sl Ok
me—= S | o b 1 ELT&TEEZTWW E;E’.é?‘"‘ Class Request gt g
N [N ow o e IR | L Cormmunication Notificstion SCSI Block Command2 - Bulk Only Ok Restvel
sl T Contrd 5 | Dav. A1) | Gonfipraton Vabon0ter) Communication Class with AT Command SCSI Block Command2 - CBI Ok
T8 | Sacwmesn || w@ 1 Conauricain Cassvih PPP §E§:'§§Lkw o @
- IR+ - o] e Conmand ‘
[ o | Blustaoth HCl Event SC3130BI Ok et
o B e | Sﬁ:ﬂ's’%ﬁ?& USB Sl Image Decode - Event Ok
C ‘ e Video Clse-Decrplor okﬂd tn_t
. ]
oot P ‘m:;:ﬂia‘:ﬁw Add To Assigned List | Add To Assigned List | Engones
[T e moow oz
Teemm 1 | s = . [T
] | 0k v s | Pre-defined
Taosmam 1 | :_TG:-__JEm_m?!__ﬂ;r?_' g
" e e
e
e Remore Al
e
v 1 s ommasgunl it Cancel
The results window provides for: Protocol data is decoded and displayed in an easy to interpret
« Display of all captured transactions, packets or bus tabular format.
events
+ Compact View hides headers for increased viewing L e e
 — = ]
* Interpret standard USB decodes and Upper Level i e
Protocols e = ST e H
* Smart On-Screen filtering and utility access e e R e
* Filtering of any packet type in or out - o e
* Hide or unhide the columns fields N
=y gy TEyte (00 Nanditory Pigs Sean | P S6an reetlon Mook s P 52 Wsse
* Capability to change the color of the different fields _ I N i prhi————
in the viewer e e e O (.-
 Display of time difference between the positions of
the X, Y, Trigger cursors e PSR e ot s s s g
age, ¢ (R ot | 3 || o A Fleperted Dokt HOEvect Dot
+ Zoom In and Zoom Out, Full Screen capabilitity R B 8 T I R
[ TrarsactenType | S | SwtTame | Dev Asoex) |rriow | Handsheke R4
» Wave display of Transactions
» Format of data in Hexadecimal, Binary or ASCII
* Export in text format
* Notes and bookmarks
* Search utility
* Goto X, Y, Trigger cursors, Events, Packets,
Transactions, Transfers
e-mail: info@getcatalyst.com www.getcatalyst.com Phone: (1) 408.365.3846
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Upper Level Protocols currently decoded:

* Mass Storage - SCSI (SPC-2)

* Mass Storage - ATAPI (MMC-2)

e Mass Storage - RBC (R10A)

* Hub Class

* Hub Notification

* Printer Class

* Communication Class

» Communication Notification

* Communication Class with AT Command

* Communication Class with PPP

* Bluetooth HCI Command

* Bluetooth HCI Event

* Bluetooth ACL Packet

* Bluetooth SCO Packet

» HID Class

* Audio Class Descriptor

* Audio Class Request

* CCID Class Request

* Firmware - Class Request

* Firmware - Class Descriptor

* Mass Storage Class Request

* RBCCBI

* SCSI Block Command?2 - Bulk Only

» SCSI Block Command?2 - CBI

» SCSI - CBI

* SCSI3 - Bulk Only

* SCSI3 - CBI

* SSC - Bulk Only

» USB Still Image Decode - Class Request

« USB Still Image Decode - Command

« USB Still Image Decode - Data/Response

« USB Still Image Decode - Event

* Video Class-Descriptor

» Video Class - Event

* Video Class - Payload

* Video Class - Transport

* Video Class - Video Streaming - Class Request

* Video Class - Video Control Interface Class Request

* Video Class - Payload Descriptor

* Video Class - Processing Units - Class Request
Support of future protocol decodes is planned.
User Defined Decodes

An Advanced Script Language (ASL) extension of the Upper
Level Protocol decodes allows the user to define custom upper
level protocol decodes beyond those provided with the product.

With the ASL the user can create custom scripts to extract and
interpret arbitrary data from the USB stream. Interpretation
includes any class or vendor specific requests and descriptors,
protocols and any structured data transferred over the USB.
Additionally the ASL allows the user to complement the
pre-defined protocols to satisfy more specific custom
requirements.

Phone: (1) 408.365.3846

Post Processing Utilities
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SBAE-30B

Post Processing Utilities

SEARCH UTILITIES
The search utility offers you the capability to:

 Search for any bus transaction
* Search for any packet
* Search for any bus condition

 Search in any direction from start, end or X, Y or
Trigger cursors in the viewer

PACKET VIEWER FILTERING

The packet viewer filter may be used to exclude user defined
from the display. The filter excludes:

+ Specific packets

* Specific transactions
* Specific bus events
*+ Specific fields

DATA REPORT

Captured data may be displayed as a report of all of the captured
data, data for selected devices or just selected lines.

Device Address : 3 <<<>>> End Point: 0

s Data

00000000 : 20 EO 00 00 00 00 08 00 01 04 05 33 868 9E 08 64 20 EO 00 0O

00000020 : 0000 0DO0D 12 04 DA 92 59 14 37 80 00 01 00 C3F6 20 ED 0O

00000040 : 0000 00 0D OO0 19 04 0ABY B7 E1 76 04 00 02 00 80 FB 20 EO

00000060 : 00 00 00 00 0D 00 19 04 0A D554 14 37 80 00 01 00 DBF1
Device Address : 3 <<<==> End Point : 1

| Data

00000000 : OF 04 00 01 01 04 02 OF 01 92 59 14 37 80 00 01 00 00 04 04
00000020 : 20 SF 12 02 OF 01 BY BY E1 76 04 00 02 00 00 0OC 01 00 5D 26
00000040 : 02 OF 01 D554 14 37 80 00 01 OO0 00 04 04 20 36 2E 01 01 00
00000080 : OF 04 0001 19 04 07 FF 00 92 59 14 37 80 0042 54 2043 68
00000080 : &1 ¥4 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000100 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000120 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000140 : 00 00 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00
00000160 : 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00

MNEMONICS

Up to 8 mnemonics can be defined and assigned to 8§ different
packets and then saved as a file. An unlimited number of
mnemonics files may be defined and saved for recall and use in
various applications.

Mnemonics may be used to:

* To locate and indicate certain packets in the viewer by
their names

» Search for pre-defined patterns

+ Filter the results in the packet viewer

e-mail: info@getcatalyst.com
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ENTERFPRISES INC.

Host Exerciser (Optional) ADVANCED HOST EXERCISER
PROGRAM
The SBAE-30B is capable of exercising as a host or a device in 2
modes of operation, Easy and Advanced. PROPRIETARY ENGINE
Easy mode is designed to provide point-and-click access to » Generates Bus Reset, Suspend and Resume
utilities which perform bus exercising and device interrogation o Generates Control and Bulk Transfers

applications such as reading the device descriptor with no

- : » Generates Complete Split and Ping Transactions
requirement for programming.

* Generates Complete Asynchronous and Isochronous
Transactions (In, Out and Setup)

* Inserts Bus Idle and SOF

+ Allows infinite looping or finite loop of program or
selected program segment

EASY HOST EXERCISER PROGRAM » Generates user defined bit streams on the USB bus,
allowing traffic with error conditions

Advanced mode is designed to allow users to set up a series of
USB commands in a program to meet their special needs. A copy
and paste feature allows the rapid creation of a powerful Host
Exerciser program from a captured data file.

There are many utilities provided to help users easily detect,
configure and communicate with a device without requiring any
setup.

EASY HOST EXERCISER COMMANDS

Pre-defined commands allow immediate exercising of High/
Full/Low speed devices including hubs. The following is a

* All the above operations may be performed on the
convenient GUI

PRE-DEFINED HOST COMMANDS

» Start of Frame
» Split Setup Transaction

sample of these commands. * Split Bulk In Transaction
* Get Configuration Descriptor * Split Bulk Out Transaction
* Get Device Descriptor * Split Iso In Transaction
* Get Interface * Split Iso Out Transaction
* Get Device Status * Split Interrupt In Transaction
» Set Device Address * Split Interrupt Out Transaction
 Set Configuration * Ping Transaction
SCAN DESCRIPTORS * Setup

The “View Scan Descriptor” utility displays detailed * Isochronous In Transaction

descriptor information about connected devices enumerating
all devices at all speeds in tree form. * Isochronous Out Transaction
» Asynchronous Out Transaction

» Asynchronous In Transaction

+ Setup with Preamble Transaction
* Asynchronous In with Preamble Transaction

* Asynchronous Out with Preamble Transaction

Product ID : 0040
Device Release Number : 0121
Manufacturer Index - 01
Product Index : 02
Serial No. - 02
Number Of Configurations : 01
& Configuration Descriptor
Length : 08
Descriptor Type : 02
Total Length - 0022
Number of Interfaces : 01

emo—<mo oz —m

Aftributes : A0
Maximum Power : 32
E1 Interface Descriptor
= AMternative Setting =l

e-mail: info@getcatalyst.com www.getcatalyst.com Phone: (1) 408.365.3846
10



ENTERFPRISESWgYINCL.

EXERCISER PROGRAMMING SHORTCUT

A copy and paste feature allows the user to create an
exerciser program from a successful analysis result.

sk

Uty ettty
| B BB |HF5 LB O B wcotiansniotagiin
m A EBmGy PP %@ du w % D00DEmALE 0E el

SELECTED
LINES

o OSSN twexscotoe | S | Swtfes (Do Assod o | aies 0

The user simply selects and copies a number of lines from
the results display and pastes them into an Exerciser
Program window. Only program lines are pasted with non
applicable lines such as protocol errors filtered out.

(73 New Data Capture Project1 =10l x
Pachet | Sequencer  Exerciser Progiam IhmmgAnaIyzeu] Settings | Projeet Hote |

[ = e[| c[B[R]E] @[0] 2] 2] ¢ [Wohsees =]
Transaction Tyoe | StertTime | Dev. AdehtHex) | Enceein |

G

0 | BulkIN | 000,000 000 00 | ] | ooo1 |
Transaction Tyoe | StertTime | Dev. AdshtHex) | Enc(Ein |
T 1 | BuilcIN | 000,000 02203 | M | oom |

=oa | PacketType | StartTime | HSync(Hex) |PID(BIn)| Check(Bin) | Dev. Addr(Hex) |
3 || Tekenin | 00000002203 | s0000000 | 001 | oo | 01 |

e

moa | PacketType |

[ [ e
wom || Packet Typs | HSyno(Hex) |PID(Bin)| Check(Bin) | HS_EOP(Hsx) |
I NAK 80000000 (40101 o1 | FE |

SELECTED LINES PASTED o

. v

Output File |CAPROGRAM FILES\CATALYST\SBAE30\Dutsmp J ™ Autg Run [20 times

Pre-Trigger (50%) ¢ 1] »| & PatialMemoy, SamplesNo [1000

" Entire Memory (16777216 Samples)

Data may also be imported from a saved capture file.

ADJUSTABLE BIT WIDTH (FULL/LOW SPEED ONLY)

Adjustable bit width of 40, 60, 80, and 100% allows users to
modify the width of the packet fields.

ST 2

TRANSACTION RETRY

All transactions except Iso are selectable for automatic retry in
response to data transfer failure. Options are available to specify
the number of retries for NAK’d and failed transactions.

g 8

Phone: (1) 408.365.3846 www.getcatalyst.com
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e-mail: info@getcatalyst.com
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Device Emulation (Optional)

Device Emulation (Optional)
ENTERFPRISES

INC.

BUFFER CONTENT

* Endpoint loopback permits the device to resend host
data

* Transfer types (Iso, Interrupt, Bulk and Control) in
both directions

The SBAE-30B Device Emulation simulates standard USB
devices or non standard behavior. A convenient GUI displays
device hierarchy for easy device configuration.

* Endpoint descriptors
INJECTION OF PROTOCOL ERRORS
* Bit stuff error
* CRC error
= e 25 + EOP length error
r—— | » Packet length error
e ”;"‘“‘I“'m T * PID error
e * Invalid PID error
* Synch error
Main features are: * Toggle error
+ Device speed can be selected as Low or Full or High * LOA (Loss of Activity)
or High/Full » Timeout error
» Can act as a real device or a test device that does not » Babble error

require a configuration value SUPPORTED REQUESTS

* Get_Status
* Clear_Feature-Endpoint Stall

* Allows two configurations with four interfaces each.
Two alternate settings for each interface for a total of
non-control seven endpoints and one control

PTPSupportedDevice

Device Stucture | Class Requests\Dthes Descriptors  Supported Commands |5,,‘,g.|

endpoint. y

Supports most standard control requests

Fully customizable Device, Configuration, Interface,
Endpoint and String descriptors

Controlled response on non-control endpoint: ACK,
NAK, STALL, NYET, etc.

Responds to user defined Class specific requests

64K buffers for each endpoint, excluding control
endpoint with user controlled content

Suepated Conmands
B oo e
1  Ban o001
SRR 1 e
2 Ban oo
1 S 7 H
o0 | ga | g [5T]
{I._ooo&?n-ie:: e Core | EBwoet | imoot | Defouk Dovice|
Achyate Device:

e-mail: info@getcatalyst.com
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Set Feature - Endpoint Stall

» Set Address

* Get_Descriptor

* Get_Configuration

* Get Interface

» Set_Interface

» Up to 8 user - defined Class requests
SUPPORTED DESCRIPTORS

» Device Descriptor

» Configuration Descriptors

* Interface Descriptors

* Endpoint Descriptors

* Up to 7 String Descriptors

» Up to 4 user - defined Descriptors

ADVANCED MODE CAPABILITY

The Advanced mode provides all of the Easy Mode capabilities
with the additional capability to create up to 31 custom command
sets for custom applications.

Phone: (1) 408.365.3846
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OTG Exerciser (Optional)

The SBAE-30B OTG Exerciser is a Full/High speed OTG Dual-
Role Device that can act as a host or a peripheral. The OTG
Exerciser:

* Supports SRP & HNP.

* Supports multiple role switches on the fly.

* Supports any peripheral class.

* Allows error injection for characterization of Device
Under Test.

» Works in conjunction with the Analyzer to view OTG
Exerciser and Device Under Test interaction.

-ioix
{Dizvice inichune | Class Requests\Diher Descriptars | Exerciser Frogram |
Descriptors Device Setiings
= ﬁ Dewice - Full Speed Devies Mods Real = D:;!!lcél
[:_..}@ Cenfiguration 01 Deveeedess (et B e
Eefly totarface 0 7 Device Spesd Fol =
[ (4 Atemative Setting 0
) Wendar 1D Hex] (0000
E Endpoint (Bulk-In)
Froduct 1D Her] —
~OTG Selling
A Devier
¥ SRF Support

~ResponseTa—————————————
1 DataLine Puling ¢ VBUS Puking ‘

B-Device:

¥ HNP Suppart 016
¥ SRF Support 4”*3“""“

Add Configuration Delete | Expand\Colapse |
Cose | Save.. |  Load.. | Defaut Device|
Activate Device

A convenient GUI allows:
¢ Individual customizing of parameters for operation as
a peripheral and a host.
» User selectable Data Line or VBus SRP pulsing
response when operating as an A-Device.

* Enabling/disabling HNP support to emulate an SRP-
capable peripheral when operating as a
B-Device

+ Controlled initiation or requesting of sessions.

OTG EXERCISER AS A PERIPHERAL

Simple configuration of device by adding or deleting device
Configurations, Interfaces, Alternate Settings and Endpoints.
Device features are:

» Definable as a real device or as a test device not
requiring a configuration value.

» Allows one configuration with three interfaces or
Alternate Settings , three Configurations with one
interface or Alternate Setting each or any mix of the
above.

* Up to 3 non-control endpoints each with a 64KB
buffer with user defined content.

Phone: (1) 408.365.3846 www.getcatalyst.com

OTG Exerciser (Optional)

SBAE-30B

* One control endpoint, fully customizable OTG

Device, Configuration, Interface Endpoint and String

Descriptors.
Advance OTG Dual-Rale Device —lof x|
Device Stnuctue  Class FiequestshOther Descriptors | Exerciser Progsan |
- Descriptors (- Class Request
Bis7.2  Bits1.0
Descriptar Type: [ 000000 | 00 Name: [GetDessriptarHD]
Flease Enter data for Independent Descriptor Valus: Data Transfer Dreclion  Recipient Bits 7.3 Bits2.0

| Hex | [DeviceToHost v [Device =] bRequest | 00110 [070
Type (Bin] | Independent Descriptor Value Please Enter data for Request Value:

00000000 [04080000010022 Hex
00000001 I =

00000010
00000011

oood|:

- it
[ Getlinele . D-H
[ Seilinele . D-H

00110000 0104
00110001

Clo oo

Stiing Descriptors -

) GetDe -3 00110010 DAOBOD0001 0022
EPIeta‘sBEEM!r‘dala for String Descriptor Value: D Req3 HeD D 00110011
[CatalystEnt. Inc [ Req4 H2D D 0010100
-_| Shing Descriptor Yalue ]- D Req5 H»D D 00110101
[ Catalpst Device Moritar ] Reqs HeD D 00110110
[ CatalystEnt. Inc. [ Req7 HeD D 00110111
[ CatalpstEri Inc.
E CatalystEnt Inc. =
Cose | Save.. | Load. | Defauit Devies Start Session
Activate Device
CONTROL ENDPOINT
* Supports most standard requests
» Get_Status

* Clear_Feature - Endpoint Stall
* Set_Feature - Endpoint Stall

* Set_Address

* Get_Descriptor

* Get_Configuration

* Set_Configuration

* Get_Interface

* Set_Interface

» Up to 8 user-defined Class or Vendor-specific
requests

 Supported Descriptors

* Device

* Configuration

* Interface

* Endpoint

* Up to 7 String Descriptors

* Up to 4 user-defined Descriptors
NON-CONTROL ENDPOINTS

 Three with user assigned Endpoint Number and
direction.

 Support Isochronous, Interrupt, or Bulk transfer types

» Up to 64KB buffer with user-defined data
» Configurable Data packets size

* One Endpoint loopback permits device to resend data
acquired from the host.

* Selectable handshake response: Auto with ACK/
NACK termination ratio, ACK, NACK, No
Handshake, Stall, NYet (High Speed Only), Err (High
Speed Only)

e-mail: info@getcatalyst.com



SBAE-30B External Signals

ENTERFPRISES INC.

* Error Injection External Signals
* Bit Stuff (not available in High Speed) ) o
« CRC + 8 external signals are used for digital pattern

generation or controlling other peripherals. At each

* EOP Length state of the sequencer user may define a unique

* Packet Length pattern to be outputted

* Check Field + External trigger input may be set to rising, falling,

* Invalid PID high or low levels for triggering the SBAE-30B from
* Synch (not available in High Speed) another source

« Toggle » Lower external clock rates may be applied for

« Loss Of Activity (not available in High Speed) specialized testing, other than the standard 1.5MHz

and 12MHz. Supported frequencies are in ranges of
400KHz - 8MHz for High Speed and 1KHz-100KHz,
* Babble 400KHz - SMHz for Full/Low speed.

* Timeout

OTG EXERCISER AS HOST

When operating as a Host the user creates a traffic sequence by
adding a set of transactions on a convenient GUI. All aspects of
generated data are under user control. An import feature allows
the user to copy traffic captured by the Analyzer and to paste it
into the Exerciser Program.

ol
Device Stucture | Class Requests\Dier Deseriptors Exereiser Frogram |
e N s T = = O I e
mom | fociel Ty || SteTime | Sync(Bn) |PIDGEIN)| CheckiBin) | Frame No (Hex) | CRCS(BIn)|  Fs_EOP H
3 || soF | 00001400000 | 10000000 | 8101 | 1010 003 | o010 | J
Jﬁ Trensaction Type | Start Tme | Dev. Addr(Hex) | Enciein) |
[ | Setlp | o004 00781 | 00 | o000 |
. === Tipe || StertTme | Syno(Bin) |PIDEin)| Check(Bin) | Dev. Addr(Hex) | EndPisin | CRCS
4 | sewp | ooopi4co7er | 1ooooooo | 4481 | oon | 00 o000 | 010
B soa | Packet Type |SyﬂD[Em) ‘P\D[Enn]lcnmk[ﬂm)‘ Data(Heax) |C'i
5 Datad 10000000 | 0011 | 1100 [[Set Feaureln_HNP_Enatic)] =l
=@ | Packet Type
& Hand Shake
| mwm | Packel Type Steri Time | SynciBin) | PI0(EIN)| Check(Bin) | Frame No (Hex) | CRCS(BIn)|  FS_ECP
7 |  soF | ooomsooooo | 10000000 | o101 | 1010 o4 | oo |
mom | ooty | StedTime | SuncBin |PIDGBInY CheckiBin) | Frame No (Hex) |CRCS(Bim|  FS EOP
0 T
Host Loop Counter Oose | Save. | Losd. | DefaukDevice|
& Irfrite ¢ Number | 2 - :
Activate Device

Key features are:

* Complete traffic definition including Bus Reset,
arbitrary requests to control endpoint, Bulk transfers
and more.

* Multiple role switch with HNP command.

* Enables setting of b_hnp support, a_hnp support
and a_alt_hnp_support features.

» Extensive set of pre-defined commands with infinite
or finite looping of selected traffic.

* Error Injection such as Synch, EOP, Check field,
CRC, Delay between transactions.

e-mail: info@getcatalyst.com www.getcatalyst.com Phone: (1) 408.365.3846
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Continuous Real Time Performance Analysis
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Continuous Real Time
Performance Analysis

The SBAE-30B real time Performance Analyzer uses dual port
FIFOs to interface between the Counters/Timer and the host
system. This allows true real time measurements and provides the
users with a complete and accurate event count and time
measurement up to 480Mb/s.

* Four 24 bit Event Counters for packets or events
defined by the user

 Four 30 bit Event Timer for packets or events defined
by the user

» Users may use the provided setups to measure the
most typical parameters or design up to 32 custom
expressions for their specific requirements

* Report interval selectable from 500 microseconds to
10 minutes

 Eight color display
* Record the analysis in graphical format for later

review or demonstration without requiring the
hardware

Performance Analysis can work simultaneously with the
exerciser to generate traffic and measure the target
performance.The results display allows a variety of user
selectable display formats.)

Catolys Enterpr Count Chart
Ble Ede yew
IEEEICIE

w9
'.m-mml’om
||
.. -------------- "
Time : 110.400s
T
ii]
[Catebysk Ene Device: Tnackive G (B | (WM
Phone: (1) 408.365.3846 www.getcatalyst.com
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Timing Analysis (Optional)

The SBAE-30B offers precision timing analysis by sampling bus
signals at sampling rates appropriate for each bus speed selected.
Timing analysis when enabled in the Easy Mode performs a
timing analysis whenever the analyzer is triggered as specified.
A more specific Timing analysis may be performed in the
Advanced mode where the timing analysis may be programmed
to trigger on specific bus events in the sequencer or on specific
bus line states.

TIMING ANALYSIS RESULT DISPLAY

The timing analysis results display is a waveform view that
displays and interprets the bus state and identifies low level
signalling errors.

alalx

Timing Analysis (Optional)

ENTERFPRISES

DC Compliance Measure-
ment (Optional)

The SBAE-30B incorporates Inrush, Suspend, Unconfigured and
Operating current measurement as well as VBus voltage
measurement. A host VDroop measurement is also provided. The
current of the device is measured, calculated and displayed
against Pass or Fail limit according to USB-IF workshop
procedures.

INRUSH CURRENT

The Inrush current measurement circuit automatically discharges
the device for each measurement to assure that repeatable and
accurate measurements are performed according to the
specifications. Power is provided to the device from within the
SBAE-30B to eliminate the unknown from the external source
and to eliminate the inductance due to the length of cable being

%lu:mg alalgllxD] lmlel | ] used.
S T BBl BB B o . The Inrush current is measured with resolution of 19.6mA for
e T — current up to SA peak or resolution of 39.2mA for current up to
I . | 10A peak with a SMHz sampling frequency.
e The measured Inrush current is digitized, stored and the energy
= In calculated for the area under the curve and displayed for the first
10 milliseconds of a device attachment. The Pass/Fail is reported
DETECTED ERRORS based on the USB-IF specifications.
* Invalid EOP
» False EOP
+ Bit Width
* Bit Stuff
* Bad Synch
* Jitter on next transition
* Jitter on paired transition
* Interpacket delay
* End to End
» Skew
The inrush current viewer allows:
* Zoom In and Zoom Out
* Best Fit of the curve in the display window
* Cursor movement on the curve with display value
* X and Y display scaling
OPERATING & UNCONFIGURED CURRENT
Configured and Unconfigured current are measured with a
resolution of 1.5mA up to 769mA. The measured value and pass
limit is displayed in real-time. Additionally the Protocol
Analyzer may be triggered on the results of the operating current
measurement whenever the current remains at a specific value for
at least 0.2usec with a tolerance of + 1.5 mA .
e-mail: info@getcatalyst.com www.getcatalyst.com Phone: (1) 408.365.3846
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DC Compliance Measurement (Optional) SBAE -3 OB

SUSPEND CURRENT

The suspend current is measured with a resolution of 1.2uA up to
2500uA.

The Pass/Fail result is displayed and compared to the acceptable
limit.
Operating Unconfigured Suspend

Current Current Current
Hiak] oot e e SR L
Py B fowsp e \rtatord Dt rear et
TEdmA TEImA | 0w [
|t | ol |
0 | | L] . | [ I
5 Shom Chat (. P ot sop |
= ] (=)

250) i Current= 290 ua

W Mx=220 08

0.000us
280ms.
500ms.
750ms.
1.0005
128505
15005

Operating, Unconfigured and Suspend current measurements
may also be displayed as a function of time in a chart display.

VBUS MEASUREMENT

I
=]

~MBus

75y

Max Allowed Walue =
=625V oy

o

™ Show Chart Start
Prit

The VBus measurement is made at a resolution of 7.3mV with
the result displayed graphically together with pass criteria.
Additionally the Protocol Analyzer may be triggered by the result
of the VBus measurement. To trigger, the level has to remain at
the specified value for 2usec with a tolerance of £10mV

www.getcatalyst.com e-mail: info@getcatalyst.com
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SBAE-30B Specifications

SBAE-30B Specifications

ANALYZER
GENERAL
Bus Type

Maximum Transfer rate
Analyzer Ports

Analyzer memory depth Chan. 1
Analyzer memory depth Chan. 2

Triggering

PACKET RECOGNIZER

Packet Recognizer
Depth of packet events
Pre-defined packet events

SEQUENCER

Sequencer Expressions

Sequencer States

State Actions

State Commands

State Conditional Statements

State Conditional Actions

State Conditional Jumps
TIME-TAG
Width

Recording Resolution
Recording Duration

Time Display

e-mail: info@getcatalyst.com
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USB 1.x and USB 2.0

High, Full, and Low Speed
480Mb/s

2 Channels

384MB

IMB Ch. 1 + IMB Ch. 2
Real time hardware based in
Sequencer program, Manual
push button Trigger or
External Trigger input

8 packet events maximum
1024 bytes maximum
All PIDs defined by USB 2.0

Using boolean operators
(AND, OR, NOT) with 8
packet events, 11 bus events,
and 13 Protocol Errors

32 States, with Actions,
Commands, Conditional
Actions, and Conditional
Jumps defined for each State
Trigger, start Host Exerciser
(State0 only), or output
External I/O bit pattern
Capture All, None, or
Sequencer Expression

10 per State in a form of If
and Else If satisfying a
Sequencer Expression, with
Conditional Actions and
Conditional Jumps per
Conditional Statement

Tag event for discard, or
Discard tagged Events

To any State

40 bits for every eight bits of
bus traffic
16.67ns (60MHz)

Approx. 5 hours

Event start time relative to
Trigger point, duration times
of packets/events, EOPs, and

ENTERFPRISES

HOST EXERCISER
Bus Type

Host Exerciser Memory

Program Loops Selection
Program Loops Count

Packet Generation
Event Generation

User configurable event settings

Adjustable Bit Width

INC.

idle
between packets/events in
seconds or bits

USB 1.x and USB 2.0
High, Full, and Low Speed
IMB (512KB") physical
dedicated to Host Exerciser,
unlimited virtual with
infinite looping

All or selected segments
Infinite looping or 2 - 255
iterations

All PIDs defined by USB
and user defined

Reset, Chirp, Suspend, and
Resume

All packet fields, start times,
enable/disable bit-stuffing,
enable/disable EOP,
adjustable bit width

40, 60, 80, 100% of Full/
Low speed packets

DEVICE EMULATION/OTG DUAL ROLE DEVICE

Bus Type

Device Emulation Memory
EXTERNAL 1I/0
External Clock Range1

External Trigger Input

External Outputs

PERFORMANCE ANALYZER

Host CPU interface
Event Counters

Event Timers

USB 1.x and USB 2.0
High, Full, and Low speed.
No Low Speed for OTG
512KB

Analyzer and Host Exerciser
400KHz - 8MHz for High
Speed and 1KHz-100KHz,
400KHz - 8MHz for Full/
Low speed.

1 input configured to trigger
analyzer on rising or falling
edge, or high or low levels

8 bit pattern set at each
Sequencer State

Real-time FIFOs

Four 24 bit counters assigned
to packet events, bus events,
protocol error, or boolean
OR of them

Four 30 bit counters assigned
to Packet events, bus events,
protocol error, or boolean
OR of them

Performance Analyzer Expressions 32 maximum, using

www.getcatalyst.com

arithmetic operators (add,

Phone: (1) 408.365.3846
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Time Interval
Display Modes

Chart Modes

Display Scale

TIMING ANALYZER
Bus Type

Timing Analyzer Memory
High Speed Sampling1
Full Speed Sampling
Low Speed Sampling
Trigger

DC MEASUREMENTS

INRUSH CURRENT
Inrush Memory
Sampling Frequency
Sampling Resolution

SBAE-30B Specifications

subtract, multiply, divide) on
Event Counters, Event
Timers, and Time Interval
500us to 10min

Color 2D and 3D charts, and
text report

Columns, Bar, Line, Area,
and Pie

Relative (adjust to largest
value), Logarithmic (based
on natural log of Counter and
Timer values), Manual
Absolute (user settable
value), Auto Absolute
(adjust to largest per 100
Time Intervals)

USB 1.x and USB 2.0
High, Full, and Low Speed
IMB

2.91ms max. at 1.44GHz
11.65ms max. at I80MHz
93.21ms max. at 22.5MHz
Hardware based, on
Analyzer trigger, or on
trigger of data line patterns

IMB

Sampled for 10ms at SMHz
5A max peak at 19.6mA
resolution or 10A max peak
at 39.2mA resolution

OPERATING/UNCONFIGURED

Sampling Frequency

Sampling Resolution!
SUSPEND CURRENT

Sampling Frequency

Sampling Resolution!
VBUS VOLTAGE
Sampling Frequency

Sampling Resolution!
PHYSICAL

Phone: (1) 408.365.3846

Continuous sampling at
250ms intervals

1.5mA, 769mA maximum

Continuous sampling at
250ms intervals

1.2uA, 2500uA maximum.

Continuous sampling at
250ms intervals
7.3mV, 7.5V maximum

www.getcatalyst.com

SBAE-30B

FRONT CONNECTIONS

Inrush/Suspend Measurements USB type Std-A

Main Analyzer USB type Std-A and Std-B
External Outputs and Trigger Input Keyed 16-Pin

OTG Exerciser USB type Mini-AB
Device Emulation USB type Std-B

Host Exerciser USB type Std-A

External Clock Input SMB type

Secondary Analyzer USB type Std-A and Std-B

STATUS LEDS

Power, Triggered
BUTTONS

Manual Trigger Push button
REAR CONNECTIONS

AC Power Standard 3-prong
USB Host Interface USB type (Mini-BT)
Ethernet Host Interface Ethernet RJ45 connector

(Custom SCSI-II
POWER SUPPLY

AC Power (100-120V)/(200-240V) AC,
47-63Hz
Power Consumption 30W typical

PHYSICAL CHARACTERISTICS

Dimensions 8.757(22.2cm) W x 2.97(7.4
cm) Hx 10.8”(27.5 cm) D
Weight 3Lbs(1.4Kg)

Operating Temperature
SYSTEM REQUIREMENTS

32 - 95°F(0 - 35°C)

Processor Intel Pentium I1I 500MHz, or
equivalent

Memory 128MB

Display 1024x768 resolution, 16 bit
color

Operating System Windows 2000, Windows
XP

Hard Drive 100MB space on partition

with SBAE software, 10MB
space on Windows partition.

Note: Specifications subject to change without notice.

"The SBAE-30B supersedes SBAE-30A and is identified by serial numbers above

SBAE-TBD. The following specifications apply to SBAE-30B units only:

High Speed Timing Analyzer Not available

Operating/Unconfigured Current Resolution 3mA

Suspend Current Resolution 9.8uA

VBus Voltage Resolution 29.4mV

External Clock Range Please contact Catalyst Enterprises
for further information.

T SBAE-30 and SBAE-30A only.

e-mail: info@getcatalyst.com
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Catalyst Enterprises, Inc.
60 Las Colinas Lane

San Jose, CA 95119
Phone (1) 408.365.3846
Fax (1) 408.365.3847
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




