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Getting Started

About Silicon Explorer (SE)

The Silicon Explorer™ Logic Analysis software is designed to supportlogic instruments such as a timing
analyzer, a state analyzer,and a probe pilot. Each ofthese instruments provides specific capabilities for
acquiring and or viewing data.

Microsemi has previously offered Silicon Explorer (SE) Il Lite, SE Lite and SE | (all now discontinued).

SE full-version has abuiltin logic analyzer functionality. SE has a 22-pin (18 channels, aclock, VCC, GND,
and clock GND) and a 16-pin connector for controlling the Action Probe circuitry and reading the design
checksum. It also has a 26-pin connector for programming ProASIC devices. The Silicon Explorer Il logic-
analysis systemis enhanced to supportan external power supply, which permits internal probing of 5.0V,
3.3V, and 2.5V FPGAs. Other features include four-levels oftriggering, decompression on download to
speed up responsetime and system acquisition rates up to 100MHz.

Silicon Explorer [l enables control ofthe Action Probe circuitry, a patented architectural feature built into all
of Actel’s antifuse devices thatallows access to any internal node from selected external pins. SE Il
integrates two diagnostic tools, the Command module and the Analyze module, into asingle diagnostic and
logic analysis device thatattaches to a PC’s standard COM port. The Command module of the Explore
software lists all the observable nets in the FPGA. Select the desired netin thelistand click the PRA or PRB
button to display the signal on the Analyze module. The Command module also reads back the design's
checksum. Also, it is possibleto read back the CHECKSUM ofa device after it has been secured. You can
use the design’s checksumto verify that you programmed the correctdesignin the FPGA. The Analyze
moduleis an 18-channel logic analyzer thatautomatically displays the signalsfor both probe outputs (and
up to 16 additional signals) on the target system. You may sample data asynchronouslyat66 MHz. Channel
1 and 2 ofthe logic analyzer connectto the PRA and PRB signals on the FPGA automatically. Silicon
Explorer lluses theremaining 16 channels ofthelogicanalyzer to examine other signals onthe board.

Silicon Explorer has no memory devices. File datacannotbe stored on any ofthe non -volatile memory
components.

Device Support

Silicon Explorer supportsall antifuse devices.

System Requirements
For information about supported platforms, see the Microsemiwebsite.

Kit Contents

The Silicon Explorer kit contains the following:

Table 1 - Silicon Explorer Kit Contents

Hardware/Software Part Number
Silicon Explorer Il SILICON-EXPLORER I
Silicon Explorer User’s Guide 5029134
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Hardware/Software

Part Number

Ribbon Cable Assembly

RIBBON & BREAKOUT CABLES

Quick Pro Clips

1630073

Accessory Bag

1630078

Power Supply

SE Il PWR SUPPLY

Flying Lead Cable Assembly

SI-EX-TCA

CD Containing Silicon Explorer Software

LIB-CD-PACK-PC

Connecting to the PC

Silicon Explorer Il connects to astandard serial portusing an 8250 or 16550 UART. Establish
communication viathe 9-Pin D-Sub connector.

Silicon Explorer Il User's Guide
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Powering Silicon Explorer II

Connecting Silicon Explorer

Powering Silicon Explorer Il

SE Il supports probing of anti-fuse FPGAs with 5.0V, 3.3V, or 2.5V I/O supplies. SE Il draws power from the
external power adapter (included with SE Il unit). Optionally, SE Il may be powered withoutthe external
supply by connectingthe VIO pin to an existing power source within the PCB, but only for I/O supply of3.3V
or5.0V. IfI/O supplyis 2.5V, the external power adapter must be used.

Note: You must use the external power adapter in all situations if the target system cannotsupply enough
currentto run SE Il

When youapply power, the yellow “heartbeat’” LED on Silicon Explorer Il begins to blink. Microsemi
designed Silicon Explorer Il hardware to withstand abuse normally found in alab environment. However,
long term exposureto out-of-range conditions can cause failure. Long-term connectionto reverse or
over-voltage power conditions can cause thermal failure.

Current Consumption

Silicon Explorer llis a CMOS device and exhibits very low currentconsumption when idle. Current
consumptionrises rapidly to several hundred milliampsduring acquisition. If your power supply is unable to
supply the necessary current, SE Il or your target may reset. The table below is a guide to typical current
consumption based on an acquisition rate at 5V — current will be proportionately higher at 3V.

Table 2 - Typical Current Consumption

Acquisition Rate Current@5Vv
IDLE 75 mA
10 MHZ 300 mA
20 MHz 400 mA
50 MHz 500 mA
100 MHz 700 mA
Connector Types

Silicon Explorer Il has a 22-pin (18 channels, aclock, VIO, GND, and clock GND), a 26-pin, and a 16-pin
connectorfor controlling the Action Probe circuitry and reading the design checksum.

Table 3 - Connector Types

Silicon Explorer 1l User's Guide 7
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Connector Type

Mode

22-pin Logic Analysis
16-pin Action Probe Control
26-pin Not Used
Thepins are assigned according to the table below.
Source Pin
PRC Pin 6
PRD Pin 7
GND Pin1, 21
VIO Pin 2

Logic Analysis

Microsemi Silicon Explorer Il shipswith areplaceable target cable assembly (SI-EX-TCA) that interfaces
Silicon Explorer Il with your target system. To connect Silicon Explorer Il, align the shortred wire on the SI-
EX-TCA with no doton the case and fully insertthe 2 mm header (Digi-Key MHD16K-ND). The contacts on
the SI-EX-TCA acceptstandard 0.025" round or square test accessories.

Connectany of Silicon Explorer lIs 18-channel leads to the desired target signals using standard test
accessories.

The Silicon Explorer units come with cables thatare terminated with a connector so youcan insertaposton
the board. A bag of clips thatattach to these connectorsto clip onto apostor pin ofthedevice, oranother
cable is also included.

Probe Leads

Connectthe probeleads by attaching one oftwo supplied cable assemblies. One 16-pin cable assembly
terminates in individual 0.025 connectors thatconnectto 0.025 headers or microclips according to the labels
on thewires. The other assembly interfaces directly to the target board with a 16-pin header when you install
the target according to the pin-outshownin the figure and listed in the table below.

Silicon Explorer Il User's Guide
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Figure 1 - Silicon Explorer Il Probe Connector Pin-Out

Table 4 - Matching Probe Pins to Device Pins *

Probe ACT1,40MX ACT2, 42MX, 3200DX SX/SX-AleX
Mode Mode Mode Not Used
GND 2 GND GND GND
SDI/TDI SDI SDI TDO
DCLK/TCK DCLK DCLK TCK
SDO/TDO PRA SDO TDO
T™MS Not Used Not Used T™MS
Vio Vel Vel Vccel
PRA PRA PRA PRA
PRB PRB PRB PRB
Ch33 - - PRC
Ch43 - - PRD

& Microsemi

Connector Types

1ERRORnN, CONn, M2, M1, MO pins arenotrequired for use with Silicon Explorer II.
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2You can connectany or all GND pins. For bestresults, connectall GND pins.
3These are used with AX/RTAXS devices.

Note: Note: Chan 16/QO, Chan 17/Q2, and Chan O/CHO/TRIG refers to a feature in a previous productand
isnotavailablein Silicon Explorer.

Silicon Explorer Target Connections

Signal Connections

Silicon Explorerincludes areplaceable TCA cable which interfaces to your target system. The TCA contains
flying leads for input signals, clock, power and ground. Each wire is identified by a printed label.
To connect Silicon Explorer to the target signals:

1. Insertthe TCA 2 mm headerinto Silicon Explorer. The connector iskeyed and will only goin one way.
2. Connecttheleadsto the circuitunder test using the .025" contacts, or testaccessories such as probe
clips, orclip-over adapters.
To avoid difficulty:
e Be suretheTCA isfirmly seated in the mating connector.

¢ Remember thattheground lead is also the signal return. Make a good connection directlyto the
ground planeoraground pointnear the highestfrequency signal thatyouwill be acquiring. If possible
connectall oftheground leads to the target board for best signal quality.

External Clock

Power

Synchronous acquisitions are made by connecting the Clock inputleads ofthe target cable assembly (TCA)
to theclock signal onthe circuitunder test. Silicon Explorer is specified to sample using an external clockto
66 MHz.

To connect to an external clock:

1. Insertthe TCA2 mm headerinto Silicon Explorer. The connectoriskeyed and will only goin one way.

2. Connecttheexternal clockinputlead ofthe target cable assembly, labeled CKLIN, to the clock signal
onthetarget board.

3. Connecttheclock ground wireto the ground planeoraground pointphysically close to the clock
signal.

To avoid difficulty:

e Theclockgroundwireshould be connected for bestsignal integrity.
e Be suretheTCA isfirmly seated in the Silicon Explorer mating connector.

See Also

Sampling
Understanding Synchronous Sampling

Silicon Exploreris powered by +3V to +5V, which is supplied by the targetboard, the supplied power
adapter (Silicon Explorer Il only), or an external power supply. To determine ifapower adapter or external
supplyis needed, see the current consumption section.

Caution: Although Silicon Explorer is designed to withstand the abuse normally found inalab environment,
long termexposureto out ofrange conditions can cause failure. In particular longterm connection to reverse
orover-voltage power conditions can cause thermal failure.

10
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Silicon Explorer Target Connections

Power and ground leads are provided onthetarget cable assembly (TCA) for connection to a +3V to +5V
source. Two micro-grabber test clips are used for connection to power testpointson the targetboard.

1.

3.

Insertthe target cable assembly (TCA) 2 mm header into Silicon Explorer. The connector is keyed and
willonly go in one way.

With power removed fromthe target circuit, connectthe TCA power and ground leads to the power
(+3V to +5V) and ground testpoints on thetargetboard. The TCA power lead is labeled +5V but can
be connected to any voltage between +3V and +5V on thetarget.

Apply power to the target circuit.

Note: Note: The amountof currentdrawn by Silicon Explorer depends on the sample rate selected and

Power Adapter

number of active inputchannels andranges from 125mA to 750mA with a 5V supply.

The supplied power adapter (Silicon Explorer Il) is a compact switching power supply that provides +5V at 1
A for applicationswhere target power is notavailable or insufficient. The power supply is pluggedinto the
power jack located on the Silicon Explorer Il nextto the serial cable.

1.

With the power adaptor disconnected from any wall outlet, insertthe power ad aptor's plug into the
power jack on the Silicon Explorer II.

Connectthe Silicon Explorer Il ground leads to the target.
Plug the power adaptor into awall outlet.

External Power Supply

An external +5V power supply may be used to power Silicon Explorer when target power in insufficient.
Power and ground leads are provided onthe target cable assembly (TCA) for connection to the +5V source.
Two micro-grabber test clips can be used for connection to ground test points on the target board.

1.

Insertthe target cable assembly (TCA) 2mm header into Silicon Explorer. The connector is keyed and
willonly go in one way.

With the external power supply turned off, connectthe Silicon Explorer and external power supply
ground leads to the ground plane ofthe circuitunder test.

Connectthe Silicon Explorer and external power supply +5V leads together.
Switch on the external supply.

Current Consumption

Silicon Exploreris aCMOS device and exhibits very low currentconsumption atidle, rising rapidly to several
hundred milliampsduring acquisition. The amountof currentrequired depends onthe samplerate and
number of active channels. Ifyour power supply is unable to supply the inrush current, Silicon Explorer or
your target may reset. The following lists the minimum and maximum current requirements at 5V. Current
will be proportionately higher at 3V:

Idle 125 mA
Minimum Acquisition 350 mA
Maximum Acquisition 750 mA

Debug Port

You can connectthe probe leads by attaching one oftwo supplied cable assemblies. One cable assembly
terminates in individual 0.025 receptacles thatcan connectto 0.025 headers or micro -clips according to the
labels on the wires - the other assembly interfaces directly to the target board when a 16-pin header is
installed on the targetaccording to the pin-out shown onthe bottom ofthe Silicon Explorer.

Silicon Explorer 1l User's Guide 11
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The Probe A and B pins on the probe connectormay be selected as the sourceforlogic analyzer channels1
and 2 respectively, by clicking on the #field in the Waveform window and selecting PRAor PRB as the

source. Selecting the probe pins as the source disables the CH1 and/or CH2 inputs fromthe target cable
assembly.

See Also
e Probing

Silicon Explorer PC Connection

Device Settings
Hardware Connection

See Also
Target Connections
Troubleshooting

12 Silicon Explorer Il User's Guide
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Device Settings

Connecting Silicon Explorer

The Silicon Explorer POD is connected to your PC with a 9 pin Serial Port cable thatis permanently
attached to the POD. The Silicon Explorer POD is connected to the target by two cables. The firstcable is a
16-pin ribbon cable that contains the controlsignals for addressing the PRA, PRB, PRC*, and PRD* Action
Probes (tm) within the Microsemi FPGAs. The second cableis a 22 pin flying-lead cable for connectingthe
logic analyzer channels to the targetand optionally an external clock. (*Action Probes (tm) PRC and PRD

are only available for Axcelerator devices and need be connected to the Channel 3and Channel 4 leads by
the user.)

16 Pin
Connection

TO e
TCK —
TS, m—
M——TOO

—PRA
—PFRE

Serial -
Connection Silicon Explorer II

22 Pin
Connection
. Bk crre—
CHAFRD) m—

Additional
14 Channels

Figure 2 - Connecting Explorer POD to PC

Note: Note: The Silicon Explorer units come with cables thatare terminated with a connectorintowhicha
poston the board can be inserted. Clips which can be attached to these connectorsand used to clip
onto apostorpin ofthedevice, or another cable are also included.

Device Settings

The Silicon Explorer connects to astandard RS-232 serial portusing either an 8250 or 16550 UART.
Although 16550 UARTSs are notrequired for hi-speed operations some serial ports donotuse
driver/receivers thatare rated for the full 115,200 baud data rate used by the Pod and may notwork with
extension cables.

To attach Silicon Explorerto your PC, connectthe Silicon Explorer 9-Pin D-Sub connector to a serial port
(COM 1 through 4) on your PC

Note: Note: If you wish to use a serial extension cable with your Silicon Explorer choose ashielded cable of
good quality. RTSand CTS are required as well as Transmit, Receive, and Ground.DSR is
connected to DTR but is notrequired for operation.

You can select a serial port (COM1 through 4) fromthe menu bar. The Silicon Explorer application polls the
Silicon Explorer continuously for activity. Setting the portto Demo mode prevents the applicationfrom
openingany COM ports on your system.

To select the COM port:
On the Device menu, click Port, then click the appropriate COMport
Select Demo to view data files without Silicon Explorer connected.

The Silicon Explorer software defaults to 115,200 baud at this speed datatransfer will be less than 20
seconds for the entire buffer. On some slow systems (486-33 or less) particularly those with 8250 UARTS,
better performance may occur at 57,600 baud due to the need to retry blocks athigh speed.

Silicon Explorer Il User's Guide 13
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To change the baud rate:
On the Device menu, click Baud.
Click the appropriate baud rate.

Verify Communication

The Silicon Explorer software reports communication status on the status bar. When the Silicon Explorer
has been properly connected, configured and powered, the status will show IDLE. If the status bar reports
POLL or N/C (notconnected) then thelink has not been established. See the troubleshooting page for
assistance.

Actl and A40MX Connection

The figure below shows the connection of Silicon Explorer Il to the Actl and A40MX families of devices. The
Actl and AA0MX families ofdevices have two probe outputs, PRA & PRB, that connectto the Silicon

~ ACT1/A40MX
Silicon Explorer Setup

16 Logic Analyzer Channels

ACTA/A40MX

Serial Connection MODE !

to Windows PC Slllcon an| -
- Explorer — "~

- SDO

PREB

Figure 3 - Silicon Explorer Il Connection to Actl and A4OMX Devices

Act2/XL/Act3/DX/A42MX Connections

The figure below shows the connection of Silicon Explorer Il to the Act2, Act3, XL, DX, and A42MX families
of devices. All ofthese families ofdevices have two probe outputs, PRA & PRB, that connectto the Silicon
Explorer's 16 pin connector.

14 Silicon Explorer Il User's Guide



& Microsemi

SX/SX-A/leX/IRTSX/RTSX-S Connections

ACT2/XL/ACT3/DX/A42MX
Silicon Explorer Setup

16 Logic Analyzer Channels

ACT2XLDXACTS
Ad2MK

Serial Connection

to Windows PC Silicon /M5 —r-

— Explorer — "

+— 500 ——

.

FRE

Figure 4 - Silicon Explorer Il connectionto Act, XL, DX, and A42MX Devices
Note: Note: Designer R398 or later is required for probe file creation.

SX/SX-AleX/IRTSX/RTSX-S Connections

The figure below shows the connection of Silicon Explorer l1to the SX, SX-A, RTSX, RTSX-S, and eX
families of devices. All of these families of devices have two probe outputs, PRA & PRB, that connectto the
Silicon Explorer's 16 pin connector.

The probing ofan SX-A, RTSX-S, oreX device may require special setup. Microsemi recommends thatyou
use a series 70 ohmtermination on all the probe connectors (TDI, TDO, TCK, TMS, PRA, PRB). The 70
ohmseries termination prevents data transmission corruption during probing and reading checksum.

16 Pin
Connection . SK/SK-A/eX FPGAS

TOI —w—’
9
TCK—W'P
700
Serial Silicon Explorer Il e
Gonnection +WA—TDO
00
HWr—FPRA
T00
+A—FRB

22 Pin
Conned| on

L}

Additional 16 Channels
{Logic Analyzer)

Figure 5 - Silicon Explorer Connection
Note: Note: Designer R398

Axcelerator Connection

The figure below shows the connection of Silicon Explorer Il to the Axcelerator family ofdevices. The
Axcelerator family of devices has four probe outputs unlike earlier device families. Each member ofthe

Silicon Explorer Il User's Guide 15
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Axcelerator family has four external pads: PRA, PRB, PRC, and PRD. These can be used to bring outfour
probe signals fromthe Axcelerator device (note thatthe AX125 only has two probe signals thatcan be
observed: PRA and PRB). Each coretile has up to two probe signals.

Shown in this figure are the 70-ohm series termination resistorsneeded on TDI, TCK, TMS, TDO, PRA and
PRB. Probe outputs PRC and PRD do notneed termination resistors on the board because resistors are
built into the CH3 and CH4 leads. The 70-ohm series termination prevents datatransmission corruption

during probing and reading checksum.

Note: Note: Signals in Axcelerator devicescan only be probed for speeds of 28 MHz or less.

Connection

Tm—ﬁﬁ#
TCK
o
TS =iyt
700
+A—TDO
700
+AWr—PRA
700
4\ \—FRB

22 Pin
Connection

—
. 1

CH3/PRC
CH4/PRD

Additional 14 Channels
{Logic Analyzer)

Figure 6 - Silicon Explorer Il Connection to Axcelerator Device

Note: Note: Designer R1-2003 SP3 or later is required for Axcelerator probe file creation.

External Logic Analyzer Pinout Table

Table 5 - External Logic Analyzer Pinout Table

Pin Number Function

1 GND

2 +V5

3 CHO/TRIG
4 CH1

5 CH2

6 CH3

7 CH4

8 CH5

9 CH6

10 CH7

11 CHS8

12 CH9

13 CH10

16
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Pin Number Function
14 CH11
15 CH12
16 CH13
17 CH14
18 CH15
19 CH16/Q0
20 CH17/Q1
21 GND (CLK ground)
22 CLKIN (for synchronous sampling)

& Microsemi

External Logic Analyzer Pinout Table

Silicon Explorer Il User's Guide
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Using the Software

Software Settings

Silicon Explorer |l sets itself to Demo mode on installation. Fromthe Device menu, choose Silicon Explorer
Il or Silicon Explorer, depending onyour versionofthe hardware.

Choosethedesired port (COM1through COM4) fromthe port drop-down listin the Device menu. The
software continuously polls the hardware for activity. Setting the portto the Demo mode prevents the
applicationfromopeningany COM ports on your system. The serial portsaves informationin the analyze.ini
file found in your Windowsdirectory. The default data transfer speed is 115,200 baud. At this speed data
transfer for the entire buffer is less than 15 seconds.

Note: Note: Many notebook computers share the external COM portwith a built-in infrared (IR) port. You
may have to enter your CMOS setup menu to enable the external COM port.

Silicon Explorer Software

The Explorer software consists of two components, the Command module and the Analyze module. The
Command module of the Explore software lists all the observable nets in the FPGA. Use the Command
moduleto verify thatyou programmed the correctdesignin the FPGA. The Analyze moduleis an 18-
channel logic analyzer that automatically displaysthe signals forboth probe outputs (and up to 16 additional
signals) on thetargetsystem. PRC and PRD are notdisplayed for other device families. The figure below
shows the Silicon Explorer with an Axcelerator probe file loaded.

E Silicon Explower ['IIIII[IJ llr|ﬂ|1l(='| 1]

By Fle Edit Device |nstument Patem Bus Cusor Miew Window Hep =18

[t D|ﬁ|ﬂ|| blhall|||zsh1|-|= v mmm v ee] || [E 8]
slslelE0]
F'=.n'=F=cr.:E VEREY Im |

£z (12000 2re ?
FHE <0yt ALL_MON_INSTIM_13 = _INETIN, 2 ﬂ B ﬂlﬂ
| [ ALL_RAOR_IMETIR_21 =1 I3 -burmin 1atzo E|E|E|E| =
PRC ||« 1,0: barran_akZ0 = ¢ imbo_ron_d BB Eﬂﬂl .
#R0 | [7.0: combo_mon_d =l 5| chamnel s B & ﬂ|_| |
il =l 6| Channel_6 B BB ﬂ|ﬂ| =
] =l |7| chamer EEBES =
Mozt _1 8| cnannes E}E‘E[ﬂ —
man2lZ_2
s 9| Channel 9 EE|EE I 1
W 10| Channel_10 Elﬂlﬂlﬂﬂ_l_l_l_l_l_l_l_l_l_l_l_l_ 1
@ o 11| Chame_11 BB ﬂ‘ I I | | 1
e 12| Channel_12 BB BB !
L4 AKY L L_OE_
i 13| channel_13 B B H[ﬂl =
® <160 borin 20 14 chanmel_14 EEEE -
0y Carmbenataiial_sambe_tes_ 15 Channel_15 M|E|m|ﬂ| —
L B e 16| Channel_16 Eg{ —
et o 1 2 17| channel_17 i 5 B = —
<0 etar_ok_d_3
)l cbest_ok_d_#
<00 etast_ok_d_§ = : _I _’.
Ting Anazes 1 c2] i | f | | | E

Siicon Explorer 1| [C0M 1 [IDLE 65536 sampiez
Figure 7 - Silicon Explorer Window with an AX Probe File
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Using the Command Mode

Using the Command Mode

The Command moduleis the interface used to selectinternal nodes in the Microsemi FPGA family. The
Command modulelists all the observable nets in the FPGA. You can select thedesired netin the listand
clickthe PRA or PRB button to display the signal onthe Analyze module. The Command module also reads
back the design's checksum. You can still read back the CHECKSUM of a device after it has been secured
and youcan use thedesign’s checksumto verify thatyou programmed the correctdesignin the FPGA.

FrasRem| vERE | -]

7ECC s, TICC

ﬂl |<nu:ut aszigned:
EI |<nnt as=zigned:
EI I-:nu:ut aszigned:
ﬂl |<nnt assigned:

FILTER[:

D C:4a4q250_Fg4 24 prbs
E@ Header
R Family: A3
Dlewice: TOOGD
----- Fackage: fgdad
L Sicript Verzian SE_ll vl 1
E{:} Met=
B <l1ALU_BET_NST
- <00 BLU_man_d
B <01 ALL_MOR_INST
- <00 ALL_MOR_INST
- 1,15 BLU test_ok_1
----- < 1,0:Burnin «
- 1.0 burnin_lat20
----- < 0,0 Combiratorial_combo_test_c

3 I 8 {1 { KN RN {EN

: < 1,0 combo_maon_d
< 1,0 COMBO_MOM_IMNST |

Figure 8 - Command Module
To open a probe file:

1. Fromthe Start menu, choose Programs > Designer > Silicon Explorer to launch Silicon Explorer.

2. Fromthe Filemenu choose Open.Choose (*.prb) as the Filetype and double-click the desired probe
file. You can also open aprobefile in Silicon Explorer by double-clickingthe Open Actel Probe File
icon.

Explore uses a PRB file exported from Designer during analysis. The exported file contains device
information, netnames, and node location information. After the PRB file opens, verify the information
displayed inthe tree structure in the Analyze window.
To export aprobe file from Designer:

1. Launch Designer.

2. Openyourdesign file

3. GotoFile > Export to view the Exportdialog box.
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# Designer - [designer_screenshot.adb®) - b =10
@) Fle View Tools Options Heb |5

Close 1
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Exsouta Script... Ctri+y Back-Annotate
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1 C:\Adtelpri,.. \fiter.ach @ l*

2 C:\Adkelpr\,...\fir_bp.acb Timing Fes... —

3 C:\Adelpril, . \GCFTEST. adb Seript Files... Timer  SmartPower
— & CAAcklp, . \GCFTEST, adb Log Files., .,
l“l Othes Fies...
Al e 1

{ 100.00 percent Connectivity Fanout <=3
| Thece vere O error(s) and O warning(s) ir this design.

‘ The Compile command succeeded ( 00:00:03 )
@ INFD: PRL3IG: Setting all unassigned I/0 Fanks to this VCCI voltage (3

Figure 9 - Opening the Export Debugging Dialog Box
4. Select Auxiliary File from the File Type pull-down menu.
5. Select Probe from the Type pull-down menu.
6. Select OKto continue and then savethe Probefile.

You can also generate a AFM or probe file using the Generate Programming Files: Fuse Files dialog box.
See thefigure below. Note that the Generate Probe File Also boxis checked.

Generate Programming Files: Fuse Files x|
File Type:

AFM [APS2) Fuse Fles

Sikcon Signature: Iwm

Dutput filename:; |./myoesign afm

IV Genesate Probe File Also

[ ok | Cancel | Help |

Figure 10 - Generate Programming Files Dialog Box

To verify checksum:

1. Make sure that the SDO/TDO isconnected.
2. Clickthe Checksum button.

3. Onceyouopen a Probe fileand make a device connection, read the checksum ofthe target device

and compareit to the checksumin the Probe file by double-clicking the Checksum button. The table
below lists and explains the error messages.
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Note: Note: When reading an FPGA checksumwith Silicon Explorer, the Acquire/AutoRun button and the
Stop button may randomly toggle. Ifthis happens, click the Acquire button and then the Stop

button. This returns the software to normal state.
Table 6 - Checksum Error Messages

Error Message

Explanation

Checksum:
383A vs ????

Checksum is notreadable because the probeis disconnected or not
powered.

Checksum:
383A vs 0000

Checksumdoes notmatch the file or The SDO/TDO probe-side pinis
notproperly connected to the device. Connector Types containsa
listing ofthe proper connections.

To probe anode:

1. Select thedesigned signal fromthe tree by clickingthe netname. Use the filter box to search nets
quickly, and use the multiple wildcard characters ("*") to restrict your search.
2. Clickthe PRA or PRB button. Silicon Explorer llroutes the selected node to the probe pin and

switches the corresponding analyzer inputto the probe connector.

Using the Analyze Module

Touse the Analyze Module:

1.

2.

Open Silicon Explorer Iland check the status in the lower rightcorner ofthe display. Ifyouhave
properly selected the COM portand powered up Silicon Explorer Il, then the status is IDLE. The
Analyze module captures 64K samples ofeach channel and uploads themto the hostover the seria

port.

655, dus -40ns

655, 32ux
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Figure 11 - Analyze Module
Set acquisition parameters fromthetool bar or the pull-down menus.

Figure 12 - Acquisition Parameters

Acquisition 10 Khz to 100 MHz asynchronous
Speed

Trigger 25%

Position 50%

' N

.1

|. R dbndbadbnd 0-00-00-0@-0.—0}0-0]0—0 - -

Silicon Explorer Il User's Guide

21



& Microsemi
Product Support

75%

Trigger
Pattern

Click on individual signalsin the Px Column to specify don'tcare, low,
high, rising, falling, or either edge. Therigger patternsis thelogical AND
ofthe 18 patterns.

3. Onceyousetthe acquisition parameters, click the Run button (red triangle) to begin acquisition. The
analyzer begins capturing data until Silicon Explorer llrecognizes the trigger pattern or you press the
stop button (black square). During the capture period, the status window displays “PRE” for the pre-
trigger state (although you may notsee it ifthe trigger pattern matches quickly).

Next, Silicon Explorer Il enters the POST state and samples data after the trigger pattern (or stop button)
until it fulfills the posttrigger requirement. Then, ituploadsthe datato the host (READ State with progress
indicator). The entire upload process takes less than 15 seconds, althoughyou may zoomin and view data
immediately because the buffer uploads as abackground task.

22

Silicon Explorer Il User's Guide



& Microsemi

Silicon Explorer Tool Bar

Main GUI

Menu Bar

The Menu Bar provides pull-down menu access to all Silicon Explorer settings, controls and display
functions.

Eile Edit Device Instrument Pattern Bus Cursor  Wiew Window Help

Figure 13 - Menu Bar
Keyboard shortcuts are also indicated inthe menuchoice.

Silicon Explorer Tool Bar

The Tools Bars contain button-style controls which are grouped together into individual toolbars. The
grouped tool bars can be viewed, hidden or rearranged.

“ﬁ D= || »|»2| m]|[25MH2 v [Center (50%/50%) = =& oles [EO

Figure 14 - Tool Bar

Table 7 - Tool Bar Icons and Description

Icon Group Description
[fe Show/Hide Probe window.
| Create new project, open created project, and save
u |
D (= H | project.

Theseare run controliconsused with the analyzer
.' .'-l-" | instrument. Use them to acquire, autorun/auto trigger,
and haltan acquisition. The auto-trigger mode will
continuallytrigger, capture, and re-armfor the next
run capture.

100 MHz — Use this pulldown menuto choose synchronous or
asynchronous

clocks. See Synchronous and
Asynchronous .

|Ear|y (253%/75%) - | Select the trigger position fromthe pull-down menu

Use theseicons to create or undefine signal busses.

v | e Im '-éBl
¥ | = | 5—'-@' Lie HiE

Changetheresolution ofthe timing analyzer display
by zooming in orout.

Ty Displays acquisition data as a timing view or a state
s list. Timing viewis displayed horizontally as agraph
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Icon Group Description

and the state listis displayed vertically as atable.

Main Window

655.36us 1.311ns 1.966ms 2.621ns i..

[ wame e (RS
| o Channel_0/ & Oont BB B B
== Channel_t B8 Do Bl B B
Channel_2 B Dont Bl 1 I
3 Channel_3 & Dont [ & B
| 4 Channel_s B3 Dont[E B B
= | 5 Channel_5 B8 Oont 5] B B
1 e
7

Channel_6 B8 oont [ B BB
Channel 7/ Dont B8 BB

=

Tiring Anclyzer 1 =3 = dr
‘Shicon Explorer 11:No response from device Shon Explorer COM1_ POLL

Figure 15 - Silicon Explorer Main Window
The Silicon Explorer software presents informationin rows and columns justlike aspreadsheet. In the
Timing Analyzer each row represents achannel or, in the case of bussed signals, group of channels. Each

column contains specific information aboutthat channel, such as the acquired data, trigger condition, signal
activity indicator, etc. These columns may be moved and resized as desired.

Pattern Column

The Pattern column containslogic levelsand or edge conditionsfor each channel and can be named. These

logic conditions are logically added together composing a pattern which can be used to trigger the analyzer,
locate (find) similar patterns withinthe data, or highlight similar (or dissimilar) patterns

See Pattern forinformation oncreating or renaming a pattern.

)
Wire Number

The Wire Number column provides areference between the signal name and the physical target cable
assembly wire. In the case of bussed signals, thiscolumn contains thelist (in order) ofall channels included
in the bus. This column can be moved orresized as needed.

Cland C2 (Level at cursor n)

The C1 and C2 columns display thelogic levelsofall visible channels atthe time sample beginning with
cursor 1 and cursor 2respectively. For example, if you place cursor 1 on a logic transition, the C1 column
will display thelogic level immediately to theright of cursorl. This column can be moved or resized as
needed.

B3

i

Activity Indicator %]

The Activity Indicator column provides areal time indication of the state of each channel. The states
displayed are Constant HIGH level, Constant LOW level,and TOGGLING. In the case ofbussed signals, the
state of the last channel in the bus is displayed. This column can be moved or resized as needed.

Note: Note: Resizing this column is done by dragging therightedge ofthe column to the rightand can only
be donewhenitisnotthe lastcolumn on theright.

Readout Bar
Cursor measurements are displayedin the Readout Bar located near the bottom ofthe screen.
C2|-328 C1|-362 dT |34 | | | |

Figure 16 - Readout Bar
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C1 - Time (or number ofclocks) fromthetriggerto cursor 1
C2 - Time (or number of clocks) fromthetrigger to cursor 2
dT - Time (or number of clocks) between cursor 1 and cursor 2
Time measurements appear on the readout bar automatically after cursors are placed in the data.
C2 [1.185ms C1 [1.018ms dT |167.56us
Figure 17 - C2 totrigger/ C1to trigger/C2to C1
Shortcuts
Keyboard Shortcuts
Table 8 - Keyboard Shortcuts
Menu Action Shortcut Key
Run Control Run R
Auto Trigger A
Stop S
Zoom (timing display) Zoomin Up arrow
Zoomout Down arrow
Full screen Spacebar
Pan Controls Next Screen Page down
Previous Screen Page up
Timing Forward Rightarrow
Backward Left arrow
Goto Trigger Home
Cursor1l 1
Cursor 2 2
Find cursor F
Beginningorend End
Find Next Ctrl+F
Previous Ctrl+Shift+F
Cursors Nudge cursor 1 forward | Ctrl+rightarrow
Nudgecursor1 Ctrl+ left arrow
backward
Nudge Cursor 2 forward | Ctrl+Shift+right arrow
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Menu Action Shortcut Key

Set cursor 1 Ctrl+1
Set cursor 2 Ctrl+2

Edit Controls Undo Ctrl+Z
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Select all Ctrl+A
Deselect all Esc
Rename Enter

Wiggle Sticks: Place cursorin data

area

Course Control

Alt (move mouse)

Fine Control

Shift+Alt (move
mouse)

Context Menu Shortcut

Context-sensitive menus are provided viatheright mouse button. They are available for the rows and
columns ofthelogic analyzer window.

26

Silicon Explorer Il User's Guide



& Microsemi

Bussed Signals

Data Display

The Silicon Explorer software containsan array oftools to format and view acquired data. Thesetopics
explain whatthetools are, and howto use them.

e Bussed Signals
e Multiple Document Interface
e Timeline

e Rearrange Channels

Bussed Signals

Channels may be grouped together as a bus, with their combined numeric value displayed in hex, decimal,
ASCII oranalog radix.

Creating a Bus

Channels can be grouped together as a bus, with their combined numeric value displayed in hex, decimal,
ASCII oranalog radix.

Signal busses can be created by grouping similar channels together (such as datalines, address lines, etc.).
Once created they can be undefined and viewed as individual channelsagain.

To create a bus:

1. Clickinthechannel's wire number column to highlightthe bus.
2. Clickand drag the cursor to highlightthe remaining channels.

3. Clickthe MAKE BUS icon on thetool bar.
P

+
Undefining a Bus

Toundefine a bus:

1. Clickthebuses wire number column to highlightit

2. ClicktheUndefine Bus icon.
WM

Collapsing aBus
Expandinga bus shows the individual channels without losing the bus structure that happens
when the bus is Undefined. Collapsingthe bus has the opposite affect, displaying the signals as a
single bus once more.
To Expand abus:
1. Highlight the bus by clickingon the bus'wire number column.

2. Click the Expand Bus icon.

Expanding a Bus
To Collapse an Expanded bus:
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1. Highlight the bus by clickingon the bus' wire number column.

2. Click the Collapse Bus icon.

See Also
Radix
Bus Ordering

Radix

The combined numeric values of bussed signals can be displayed in one of several radixes such as
hexadecimal, binary, decimal, ASCII, analog and user mnemonics.
To select aradix:

1. Highlightthebus by clickingin the bus'wire number column.

2. Select Bus fromthe menu bar.

3. Clickonthedesired radix.

[Efite Bis
[Urdefine Bus

Erpard Eue
[Eallapse Bus

Edit Be b nemetics

v Fead M5B - LSE
Read LSE -» MSE

Show as Hexadecimal

Show as Decimal ¥
Show az Binary
Show az Analog 3

Figure 18 - Selecting Radix

Note: Note: The bus values will be incorrectifthe order ofthe channels is backwards (MSB is in the LSB
position). See Bus Ordering to correctthe problem.

Bus Ordering
Bus ordering refers to the orderin which channels are selected when a bus is defined.

Problems with bus ordering become apparentafter a bus is created and data is captured. If the bus orderis
backwards, the data will also be backwards and may be unintelligible. Silicon Explorer software provides a
way to specify the bitorder, even after the bus has been defined.

To set the busorder:

1. Highlightthe bus by clicking on the bus' wire number column.
2. Clickthe appropriate bus ordericon.

See Also
Radix

Multiple Document Interface

The Multiple Document Interface lets users open several logic analyzer windows within the Silicon Explorer
application. Each window is aunique analyzer session, containing its own trigger settings, channel labels,
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data, etc. A window can also be a clone ofanother, containingthe same data and settings, but with a
differentview (pan, zoom, etc.) of the data.

The activewindow has access to thelogic analyzer hardware and isthe only onethat can capture
acquisition data.

To create a copy ofthe currentwindow, fromthe menu bar, select Window > New Window.

To create a new analyzer instrument, from the menu bar, select File >New, then click on the instrument
desired.

To arrange the analyzer windows, fromthe menu bar, select Window, then Cascade or Tile.
To switch between analyzer windows:

Click within the desired analyzer window
or

Fromthe menu bar, select Window, then click on the desired window name.

Timeline

A timelineis displayedalongthetop ofthe data display providing atime reference for acquired data. This
reference can be presented in time units (seconds)orin samples. Additionally, vertical reference dots can
be turned on (or off) providing agrid in the datadisplay making time relationships between channels much
easier to see.

To display the timeline in seconds:

1. Fromthe menu bar, select View >Timeline.

2. Click Time Units to place a check nextto it.
Todisplay the timeline in samples:

1. Fromthe menu bar, select View > Timeline.

2. Click Samples (Hex) or Samples (Decimal) to place a check nextto the desired setting.
To enable or disable the reference dots:

1. Fromthe menu bar, select View.
2. Click Sample Dotsto placea check nextto it.

Rearrange Channels

Channels can be rearranged so thatrelated signals are displayed nextto one another. Channel rearrange is
also useful before grouping channels together as a bus.

To move a channel:
1. Press and hold the Alt key.
2. Position the cursor overthe channel to be moved. A hand displays.
3. Clickand drag the channel to the desired location.

Pattern

Pattern is a generic name describing auser defined template of logic conditions used for comparison with
real data. Patterns may include any or all inputchannels, and are used for triggering, locating dataand
highlighting occurrences of data patterns.

To create a new pattern:

e Fromthe Pattern menu choose New Pattern.
or

e Press theletter P on the keyboard.
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To modify the logic conditions:

1. Place themouse cursor over the Pattern column fortheinputchannel(s) of interest.

2. Clickthe mouse button to cyclethrough thelistofchoices.
or

Right-click to display alistofchoices and selectan option fromthe drop-down menu.

£
EE Don't Care

L Loy
™ Falling

A Rising
" High
¥ Either Edge

Hide
Fename Enter
[IEELE (e

Figure 19 -
Figure 20 - Pattern Column

To rename a pattern:
1. Clickthepattern to highlightthe pattern of interest.
2. Press Enter .
3. Typethenew name and press Enter.

Find

Patterns can be used as to locate occurrences of specific logic conditions within the acquisition data. Once
the logic conditions ofinterest are entered into the pattern, the find operation can take place.

Locating data using patterns:
1. Create a pattern containing the data conditions of interest.
2. Right-click the pattern name to selectit.

Ilze az Trioger

Highlight

Find Previous  Chel+Shift+F

Hide
Rename Enter
Delete Diel

3. Click Find Nextor Find Previous . (You can also use the keyboard shortcuts Ctrl+F to Find and

Ctrl+Shift+F to Find Previous.)

See Also
Pattern
Trigger
Highlight
Keyboard Shortcuts
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Highlight
Silicon Explorer Patterns can be used to visually highlightthe occurrence(s) of specified data patterns within
acquisition memory.
To highlight data that matches a pattern:
1. Create a pattern containingthe data conditions of interest.
2. Clckthe pattern heading (name) to highlightit.
3. Formthe Pattern choose Highlight.
4. Acquisition samples that match the data pattern are highlighted.

See Also
Eind
Trigger
Keyboard Shortcuts

Data Files

Previously acquired datafiles can be opened for viewing and analysis. When saved, thefiles are given a
".bce" extension.

To open afile:

Fromthe File choose Open.

Select Pod-A-Lyzer Files (*.bce) in the Files of Type box
e Clickthedesired file

e Click File Open icon

To closeafile, fromthe File choose Close.

Acquisition dataand setup information, such as the trigger condition, channellabels, etc., are stored
together when saved to a file. This way, the analyzer display always looks the same as when itwas last
used.

To save a data file, fromthe File menu choose Save or click the Save icon.

Use the Print command to printan active window in Silicon Explorer.

Copy Display Data
State listdisplay datamay be copied, then pasted into an ASCII file in a tab-delimited format.
To copy state list data:
1. Place the mouse cursor over the wire number of the first column of data to be selected.
2. Click and drag the mouse to highlightall the data columns.
3. Fromthe Edit choose Copy.

Readback Data

Data captured by an analyzer deviceis automatically transferred to the PC. It is sometimes useful to read
that data again.

To readback data:
Fromthe Instrument menu choose Readback Data.Instrument and then choose Readback Data.

See Also

e Run Controls
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e Multiple Document Interface
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Readback Data

Logic Analyzer Concepts
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Synchronous Sampling

Synchronous samplingis supported only on Silicon Explorer I. Silicon Explorer Ildoes notsupport
synchronous sampling. Synchronous sampling uses asample clock thatis external to the logic analyzer -
usually the clock fromthe system under test. This mode of operation is often referred to as State acquisition
sincethe analyzer is capturing the state of all signals onevery clock. Thetargetclock mustbe connected to
the wire labeled CLKIN. The clock groundwire mustbe connected for bestsignal integrity athigh clock
rates ( > 20MHz ). The Silicon Explorer does notrequire the clock to be an oscillator. However, itdoes
requirea continuous seriesofedges for operation.

State Display is a tabular display of logicactivity, usually captured synchronously to an external clock. The
data displayed on each horizontal line represents one recorded sample. The analyzer can display the
recorded datain avariety ofradixes (numerical formats) including binary, decimal, hexadecimal, analog, etc.

Clock Qualifier

State# Signal Names

o1 29 100111247 Acquired Data

Ln}

Pt

= Z

= i
el E |22l 2
2 s 2|25 5
== & |T|T| T
1 1 oo o o 30
1 1 oo o o 20
1 1 Lo oo o
1 1 Lo o o o0z
1 1 oo o o o5
1 1 DE o 1 0B
1 1 DE o1 17
1 1 DE o1 ZE
1 1 DE o1 1o
1 1 LE o1 3a
1 1 LE o1 35
1 1 LE o1 za
1 1 DE o1 14
1 1 DE o1 29

The Clock Qualifer is an external signal thatacts as a gate for the acquisition clock. Whenthe external
signal is false, the acquisition clock is not allowed to load acquired data into acquisition memory.

The Clock Qualifier is useful when youwant to observe signal activity taking place only when aparticular
chipis selected. For example, if the system under test has three devices ofthe same type connected to a
common bus, one ofwhich appears to be defective, you mightwant to record signal activityon the bus only
when the suspectdeviceis selected.

If the logic analyzer's Clock Qualifier inputwere connected to the chip selectline ofthe device we were
interested in, the analyzer would record dataonly when the chip's selectline was active. The Clock Qualifier
allows us to filter outirrelevant data by only clocking data ofinterestinto the sample buffer.

To setup for Synchronous acquisition:
1. Connectthe clock leads of the Target Cable Assembly to the target circuit clock signal.

2. Fromthe Instrument menu, choose Clock > Clock Edge and click either Rising or Falling

dependingon which edge is appropriate.
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Asynchronous Sampling

An acquisitionthatis made using aclock signhal generated internally by the analyzer. This clock is unrelated
to the clockin the target system, and can be set by you.

Timing Display
Timing display is agraphic representation ofthe timing relationships between input signals, displaying the
recorded signal activity intiming diagram format. The screen fragment below shows atypical timing display
in which multiple signals are displayed one on top of another. This type ofdisplay is ideal for understanding
the "logic level vs. time"relationships between multiple channels ata single glance. Measuring the time
between signal eventsis usually accomplished with the use of cursors.

Table 9 - Timing Display

Signal Name Time > >

245-1] Waveforms
: (lowvs. high)

WS- r'
Va7
el
Vel
vod | J
vaill |
mz—|—|_1
Wi
vao | [ [ ||
Hoank T I T 1 T T 1)

Heyne-' | | | [ | | | ]

Sample Rate

Sample rate is the speed at which theinputsignalsare sampled, often expressed in mega-samples per
second (MSa/s). Selecting the proper samplerate is important to ensure that signals are displayed
accurately, and completely.

=P I S I
Signal

Clock  tHHttttHtttttttttt bttt bttt
Displayed |
Signal

Figure 21 - Signal with Narrow Pulse

The example above shows asignal containinganarrow pulse at theend. In the case above, itis being
sampled fast enough to capture the pulse. If the sample rate were slowed down, however, itwould be
possible to miss the narrow pulse entirely, as shown below.

Silicon Explorer Il User's Guide 35



& Microsemi

Product Support

Input
Signal

Clock }
Displ ayed
Signal

Figure 22 - Signal with Slowed Rate

To get adequate sampleresolution,agood "rule of thumb" is to make sure the analyzer samples 4 to 10
times faster than the fastest signal being captured.

Forexample, if youwanted to capture a 40 nanosecond (ns) pulse, youwould wantthe analyzer to sample
at least4 times faster ( 40ns/4 = 10ns). Sampling 10 times faster may notbe practical sinceitwould require
an analyzer thatsamples every .4ns, or 2.5 giga-samples per second (GSa/s).

Capturing the entire signal

Logic analyzer sample buffers usually have a "fixed" size. This means thatthe faster memory is filled (the
faster the samplerate), the shorter the overall acquisition time will be.

If you need to capture a burst of data that lasts 5 ms. Let's also assume the sample buffer can store 64K
samples (actually 65536 samples since 64K is really 2*16). Simply divide 5ms by 65536 which results in
76.3 ns.In other words, with a 64K sample buffer and the analyzer sampling at 76 ns, itwill capture 5 ms
worth of signal activity.

In reality the analyzer probably has fixed samplerate steps (such as 200 ns, 100 ns, 50 ns, 20 ns, etc.). To
comply with the requirements in the example above, we would notbe able to sample faster than 76.3 ns and
still capture 5 ms worth ofdata. The closestalternative would be 100 ns, which would resultin 6.6 ms worth
of data (65536 samples x 100 ns). Assuming 100 nsiis fast enough to sampletheinput4 times faster than
the fastest signal (100 ns * 4 = 400 ns pulse), we will meet our objectives for sampleresolution and
acquisition length.

Sample Resolution

Sampling Resolutionis theinterval (in seconds) between samples, determined by the frequency ofthe
sample clock. Suppose, for example, that the sample clock was running at 100 MHz, and we were sampling
on therising edge as shown below. The sample resolution would be 1/100 MHz, or 10 ns.

Sample Resohtion
||

IR

Sample Chock
Figure 23 - Sample Resolution

When thetiming analyzer samples an inputline, itis either high orlow. Ifthe lineis at one state (high or low)
on onesample and the opposite state on the next sample, the analyzer "knows" thatthe inputsignal
transitioned sometime in between the two samples. It doesn'tknowwhen, so itplaces the transition point at
the lastsample, as shown below.

Input Signal ?

Sample Clock '|l 'r 1‘

Analyzer Display

Figure 24 - Sample Uncertainty
This presents some uncertainty as to when the transition actually occurred and when itis displayed by the

analyzer. Worstcase for this uncertainty is one sample period, assuming thatthe transition occurred
immediately after the previous sample point.
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Understanding Triggering

Triggering isthe processofhaltingthe logic analyzer after a specific eventhas occurred. The eventis
typically called atrigger pattern and is thelogical and oflogic conditions onone or more channels. In multi-
level triggering, several logic events may be required to occur before the analyzer triggers.

Itis helpful to understand how acquisition memory applies to the trigger process:

1
1101 1““"1

1
ATt 1 [of1]°

Sample Buffer (Memory)

Conceptually, the acquisition memory acts as a circular buffer. Oncethe analyzer is started, samples are
stored in sequence. If the analyzer fills memory before a trigger occurs, itwill continue to acquire data with
the newest data over-writing the oldest. Once atrigger occurs, the analyzer will either:

1. Stop immediately - acquisition memory containswaveform data of signal activity leading up to the
trigger only (also called pre-trigger data).

2. Fillthe entire memory once more - acquisition memory containswaveformdata of signal activity that
occurred after thetrigger (also called post-trigger data).

3. Fillonlyaportionofmemory - acquisition memory containsboth pre-trigger and posttrigger
information.

Trigger

By default, the Silicon Explorer software contains atrigger pattern, identified by ared font. Other patterns,
however, can be selected for use as the trigger pattern.

Selecting a pattern to trigger the analyzer:
1. Clickthepattern ofinterestto highlightit.

2. Fromthe Pattern choose Useas Trigger. The pattern name is displayedin ared font signifying that
thisis nowthetrigger pattern.

See Also
Pattern
Eind
Highlight

Auto-Trigger

Auto-trigger lets you view the captured data dynamically. Acquisitionsare made, the display updated and
the analyzer started for the nextcapture automatically. Therate at which thedisplay is updated depends

upon theamount of data being viewed and the frequency ofthetrigger event. The fastest update is about
onceevery second.

To start auto-trigger:

e Toolbar:Clickthe AUTO TRIGGER icon.

e Fromthe Instrument menu choose Run Auto Trigger.
e Keyboard: Press the letter A.

To halt auto-trigger:
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e Toolbar:ClicktheHaLrTicon.
e Fromthe Instrumentmenu choose Stop.
e Keyboard: Press theletter S.

See Also
Understanding Triggering

Triggering

The Silicon Explorer software supports both single-level and multi-level triggering depending on whether you
are connected to a Silicon Explorer or aSilicon Explorer Il. Select the deviceyou are using fromthe listin
the device menu.

Triggering Silicon Explorer

The Silicon Explorer has asingle-level trigger sequence with a selectable trigger position. Silicon Explorer Il
has up to four-levels in its trigger sequence.

Trigger Pattern

A trigger pattern is thelogical AND ofthe trigger conditions seton all 18 channels. Each channel may be set
to oneofthefollowingtrigger conditions:

e Don'tCare

e High
e Low
e Rising Edge

e Falling Edge

e FEither Edge
To set the trigger condition for a single channel:
Right-click the trigger pattern column of the desired channel and choose the trigger condition.
To set the trigger pattern for agroup of bussed signals:

1. Clickthe Trigger Pattern column ofthe channel bus.
2. Enter the pattern using the keyboard, using the same radix as the bus.

To select a pattern to trigger the analyzer:

1. Clickto selectthe pattern ofinterest.

2. Fromthe Pattern menu choose Useas Trigger.The pattern name is displayed in ared font, indicating
that thisis nowthetrigger pattern.

Trigger Position

The Trigger Position controls determines how much ofthe captured data came before the trigger and how
much came after. There are three possible settings:

o Early (25% pre, 75% post)
e Center (50% pre, 50% post)
e Late (75% pre, 25% post)
To set the trigger position from themenu bar:
1. Onthelnstrumentmenu select Trigger Position
2. Clickonthedesired position (Early, Center, or Late)
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See Also
Understanding Triggering
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Analyzer Controls

Probe Instrument

Probe files are generated from Designer software and contain device information, netnames, and node
location information. This informationis displayed in atree structure for verification. For Axcelerator devices,
the net name s prefixed by the tile number the moduleis on.e.g. net <0,1>ALU_test mod_d is.ontile0,1.

Oncea *.prbfile isopened and adevice connection has been made then the checksum ofthe target device
can be read and compared againstthe checksumin thefile. This ensures thatthe selected probe file

matches thetarget device.
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Figure 25 - Display for non-Axcelerator Devices
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Figure 26 - Display for Axcelerator devices

Open a Probe File
Note: Note: Designer R398 or later is required. (Designer R1-2002 SP2 or later is required for Axcelerator)
Toopen a file:

1. Fromthe File menu choose Open >Files of type (*.prb).
2. Double clickthe desired probefile.

Assign a Probe

To assign a nodeto aprobe:
1. Clickthenodeto selectit.
2. Clickthe PRA or PRB button. (PRA, PRB, PRC, or PRD for Axcelerator devices)

The selected nodeis routed to the probe pin and the corresponding analyzer input switched to the debug
connector. The netname will also appear in the waveformwindow.

Note: Note: For Axcelerator devices, only the Probe A and Probe B pins will be automatically switched to
the corresponding analyzer input. You must connectthe Probe C and Probe D pinsto CH3 and CH4
respectively. The netnames for Probe C and Probe D automatically appear in the currentwaveform
window for CH3 and CH4 unless you have already typed aname for the channel.

Display Features

The tree control liststhe nets or pinsin thedesign. To formatthe display, right-clickthe Nets branch. Use
the FILTER field to filter the list. Wildcards (* ?) are supported.

A history is maintained on the probe and filter lists (PRA, PRB, PRC, PRD, and FILTER) accessible from the
pull-down button.
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Run Controls

Sampling

Several controls are providedto start and stop the analyzer instrument, including an auto-trigger mode
which continually triggers, captures and re-arms for the next capture. Facility is also provided to readback
data fromthe instrumentwhich is very useful when using multiple analyzer windows.

To start an acquisition:
e Toolbar: Clickthe RUN icon
e Fromthe Instrument choose Run
e Keyboard: Press theletter R

To halt an acquisition:

e Toolbar: ClicktheHALT icon
e Fromthe Instrument menu choose Stop
e Keyboard: Press theletter S

See Also

Auto-Trigger
Readback Data

Signals may be sampled synchronously, using an external clock, or asynchronously, usingthelogic
analyzer'sinternal clock. Samplerate specifications arelisted in the specifications section of the online help.

To set up for synchronous acquisition:

1. Connecttheclockleads ofthe Target Cable Assembly to thetarget circuitclock signal.

2. Fromthe Instrumentmenu, choose Clock > Clock Edge and click either Rising or Falling depending
on which edgeis appropriate.

To set the asynchronous sample rate from the tool bar:

1. Fromthe Instrument menu, choose Clock.

2. Scrolldown thelistof sample rates until the desired rate is selected, then click the left mouse button.
To set the asynchronous sample rate from the menu bar:

1. Fromthe Instrumentmenu, choose Clock.
2. Scrolldown thelistofsample rates until the desired rateis selected, then click selectit.

See Also

Understanding Synchronous Sampling
Understanding Asynchronous Sampling
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Troubleshooting Silicon Explorer

Troubleshooting Errors

Q&A

Q1

I've connected Silicon Explorer and the waveform window display reads POLL.

Al

Look on thetop ofthe Silicon Explorer for the flashing yellow "heartbeat”, if it is not
flashing then make sureyou have properly connected an adequate power supply.

Q2

It's flashing but still POLL.

A2

There are a number ofthings thatcan preventcommunication frombeing
established. The following are the mostcommon:

Wrong COMport. Try all four COM ports even though you are sure that your
mouseison COM 1.

No power to the analyzer.

Desktop systems external COM connector notconnected to the COM port
internally.

Laptop systems external COM connector disabled (IR Port Override?). Use your
PC's CMOS setup programto enablethe COM port.

COM portIRQ reassigned for DOS program, control panel notupdated.
Multiple mousedriversin system. ini.
Third-party serial port"enhancers" notconforming to windows API.

Q3

I've gotthe IDLE message but when | click RUN, the Waveform window flashes an
error message and returns to IDLE.

A3

If the target power is incapable of supplying the necessary current, then the
Waveformwindow resets and returns to IDLE. Many current-limiting supplies will
trip when set too close to the operating current.

Q4

The Waveformwindow acquires dataand then indicates errors on readback.

Ad

The Waveformwindow bursts data back in blocks at high speed, with built-inretry
fora bad block (both checksumand byte countare used). Some third -party serial
programs block all interruptsforcing the analyzer into aretry loop.

Some laptops power down the UART and drop afew characters. Try disabling
"Power Saving"in the CMOS setup menu.

Q5

When the Waveformwindow is open, my other Windows programs run slowly.
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A5

If the Waveformwindow is open butitis notconnected or powered up, then the
system is constantly timing outlooking for aresponse. Either closethe Waveform
window or change the COM portto DEMO.

Q1

The Analyze module acquires data and then indicates errors on read-back. Why?

Al

The Analyze module bursts data back in blocks at high speeds, with built-in retry
fora bad block (ituses both checksum and byte count). Some third -party serial
programs block all interrupts, forcing the analyzer into aretry loop. Some laptops
power down the UART and drop afew characters. Try disabling “Power Saving”in
the CMOS setup menu.

When the Explore window is open, my other Windows programs run slowly. Why?

If the Explorewindowis openbutnotconnected or powered up, then the system is
constantly timingoutlooking for aresponse. Either closethe SE Il window or
changethe COM portto DEMO.

| get a message “Device Timed out” when | try to assign aparticular signal to the
Probe pins. Why?

This message gives us an indication thatthe power is not sufficientfor the Silicon
Explorerand as a solution youwould have to add aseparate power source for the
Silicon Explorer. Refer to Powering Silicon Explorer Il for more information.

| have assigned an internal signal to PRA and PRB but the PRA and PRB lightis not
blinking on the Probe Pilot. Is this normal?

The PRA and the PRB lighton the Probe Pilotare justan indication ofthelogiclevel
of thatassigned internal signal. Ifthe assigned internal netis atpermanentlogic O,
the lighton the Probe Pilotfor the corresponding probe will notglow.

Where are my TMS and SDO pins?

Your cable willnothavethe TMS and the SDO pins ifitwas boughtbefore the SX
probing capability was introduced. To order anew cable (Si-Ex-Ribbons), contact
Actel customer service at Customer.Service@actel.com.

Is the Silicon Explorer displaying an incorrect signal?

Make sure that the signal is sampled ata sufficiently high frequency. The sampling
rate should be at least twice the frequency ofthe fastest changingsignal. The
maximum frequency at which the signal can be sampled is 100 MHz which limits the
frequency ofthe deviceto 50 MHz. If a higher sampling frequency is required than
the PRA and the PRB pins can be connected to alogicanalyzer to view the signals.
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Q | Why can'tl find thenet | wish to probe?

A [ Silicon Explorer lists only the signalsthat are actually presenton the device. There

is a possibility thatthe netwhich youwish to probe has been optimized in Designer.
Please check thelistofthe nets combined in the combiner file (*.cob) which is
exported from Designer File > Export> Auxillary File with filetype *.cob

Q | Whatare the limitations in probing devices using Silicon Explorer?

A | Probing limitations are described in the table below. Note that -- indicates that the

feature is unavailable, and * indicates thatthe feature only applies to devices that

have Qclock.
Figure 27 - Probing Limitations
Family Probe Capable
Input Clock Hclock Qclock
ACT1/40MX
ACT2/XL/42MX
ACT3
DX/42MX Y*
SX/SX-AleX N*

Troubleshooting General

Thefollowingis alistof frequently asked questions.

Q | Does Silicon Explorer support ProASIC programming and debugging?

A | No. As oftoday Silicon Explorer does notsupport either ProASIC programming or

debugging.

Q| Can we use Silicon Explorer to debug devices which have their security fuses

programmed?

A [ As a partof the FPGA security feature the Silicon Explorer cannotbe used on

devices which have their security fuse programmed.

Troubleshooting Software

Q| How do I set up triggering?

& Microsemi

Troubleshooting General
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You have an option of setting trigger either EARLY that displays the valuesin the
ratio of (25% 75%), where the first % represents the % of data sampled before the
trigger pointand the later % represent % sampled after the trigger point. The other
optionsavailable are CENTER(50% 50%) and LATE(75% 25%). You can selectthe
trigger position from Instrument -> Trigger Position and then selecting the required
Trigger position.

Whatis therecommended sampling rate?

Foran accurate reading, the sampling rate for a particular signal should be at least
twice the rate at which the signal is changing (According to the Nyquisttheorem).
Forexample, a clock operating at 25 MHz should be sampled at least 50 MHz
frequency. Be aware that sampling athigher frequencies causes the Silicon
Explorer to consume more power.

Whatis the best way to find nets?

The best way to find the nets in the Silicon Exploreris to use the Filter option
availablein the software. Youcan search forthe net yourequire by using the
*partial_name* in the filter, which would return all the signals having that
partial_name of the net. If youare using an HDL flow, it may be difficultto recognize
the net names you need to observe. Microsemi recommends thatyou use a
synthesistoolthatcan generate a gate-level schematic of your synthesized netlist
so that during probing, you can easily trace through the schematic and obtain the
net names fromit.

Troubleshooting Hardware

Q

How do I probe an SX-A device?

A

Theprobing ofan SX-Adevicerequires special setup because it requires a 70 ohm
termination on all the probe connectors (TDI, TDO, TCK, TMS, PRA, PRB). The 70
ohmseries termination is used to preventdata transmission corruption during
probing.

How do Itie the TRST pin during the probing using Silicon Explorer?

TRST is an active lowinput. During JTAG mode and Silicon Explorer debugging
mode, JTAG state machine's reset must notbe active, otherwise probe circuitry is
disabled. Therecommendation for TRST pin in JTAG and Silicon Exploreris listed
below:

RTSX Rev0 - No TRST pin RTSX Rev1l - You must tie TRST pin high when doing
JTAG and Silicon Explorer.

RTSX Rev2 - You can leave the TRST pin floating (ordriveithigh - itmust notbe
driven low) when running JTAG or Silicon Explorer if “‘Reserve JTAG TRST” was
selected in Designer.

SXA -You can leave the TRST pin floatingwhen running JTAG or Silicon Explorer
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Q | Whatare the differentoptionsthat haveto connectadevice to Silicon Explorer
Probe Pilot?

A [ You can connectthe Silicon Explorer to the device by eitherimplementing aprobe
connector onthe board for use with the ribbon connector or by connecting the
deviceto the Probe-Pilotusing the flying lead connector. Ifyouchoosethe second
alternative, you can either use posts on your board or theclips provided with the Si
Explorerto connectdirectlyto the probe pins.

Q [ Where can | find the pin layout ofthe Silicon Explorer?

A | The pin layoutforthe Silicon Exploreris found onthe back ofthe Silicon Explorer
case. Thereisanotch on oneside ofthe pin connector thatdetermines the position
of Pin 1.

Q | How isthechecksumof thedevice read?

A | The checksumofmostdevices isread through the TDO/SDO pin. Refer to the SDO
pin locations sections for information about the location of SDO pins in all Microsemi
Devices. ACT1 and the 40MX pins do nothavean SDO pin.In orderto read the
checksumfrom ACT1/40MX devices the PRA on the device must be connected to
the SDO pin ofthe Silicon Explorer.

Q [ Whatare the power requirements for Silicon Explorer I1?

A | Silicon Explorer Il must be connected to a power supply of 5V for 5V tolerant
devices, 3.3V for 3.3V tolerantdevices, and 2.5V for 2.5V tolerantdevices.
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Debugging AX/eX/SX/SX-A Devices Using
Silicon Explorer Il

AX, eX, SX, and SX-A devices may require additional attention when debugging. You must control probing
on AX, eX, SX and SX-A devices through the IEEE 1149.1 pins. Youmay configurethe IEEE 1149.1 pins as
dedicated (JTAG only) or flexible (JTAG or I/O). This section assists you with these and other
considerations when debugging SX, SX-A, or eX devices.

Probe Circuit Control Pins

The Silicon Explorer lItool uses the IEEE 1149.1 pins (TDI, TCK, TMS and TDO) to selectthe desired nets
for debugging. Assignthe selected internal nets to the PRA/PRB pins for observation. The figures below
showthe connectionsbetween Silicon Explorer Il and the SX/SX-AleX FPGA required foryouto performin-
circuitdebugging and the Axcelerator Silicon Explorer Il Setup.

16 Pin
a0 | SuSAfek ks

SHican Explorer Il

=

Addtional #5 Channels
{Logio Aralyrer]

Figure 28 - eX/SX/SX-A Setup

16 | Motlerstoriil

Conn il

TDI —ae
— TCK —fr j

Sillcon Bxpherer Il TNS s
== TDO e

s T
| 7
Aoone Jighammes

Figure 29 - Explorer Setup

Diagnostic Pin Consideration

To placethe IEEE 1149.1 (JTAG) and probe pins (TDI, TCK, TMS, TDO, PRA and PRB) in thedesired
mode, select the appropriate check boxes in the “Device Variations” dialog box. This dialog box is
accessible through the Design Setup Wizard under the Option menuin Designer.
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Figure 30 - Diagnostic Pins Configuration

To access the Device Variations dialog box in Designer:
1. Launch Designer.
2. Openyourdesign.
3. Fromthe Options menuchoose Device Setup. The Device Selections dialog box appears.
4. Click Next. The Device Variations dialog box appears.

Dedicated JTAG Mode

When you selectthe “Reserve JTAG Pin” box, youplace the FPGA in Dedicated JTAG mode, which
configures TDI, TCK, and TDO pins for JTAG boundary scan or in-circuitdebug with Silicon Explorer II.
Also,youenable an internal pull-up resistor on both the TMS and TDI pins (see figure below). In addition, by
checking the “Reserve JTAG Pin” box, TDI, TCK and TDO are notavailable for pin assignmentin the Pin
Editor.
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SX FPGA

T™MS
TDI

TDO
TCK

Figure 31 - Dedicated JTAG Mode

You do notneed to specify an internal pull-up resistor; SE Il automatically configures TMS and TDI with
internal pull-up resistors.

Flexible JTAG Mode

When youdo notselectthe “Reserve JTAG Pin” box, youplace the FPGA in Flexible JTAG mode, where
TDI, TCK and TDO pins may function as user I/0Os or JTAG pins. When you select Flexible JTAG mode, you
disablethe internal pull-upresistors on the TMS and TDI pins. Note thatyourequire an external 10K Ohm
pull-up resistoron the TMS pin in this mode (figure below). Silicon Explorer Il transforms TDI, TCK and TDO
pins fromuser I/Os into JTAG diagnostic pins when arisingedge at TCK is detected while TMS is at logical
low. The JTAG pinsrevertto user I/Os when the JTAG state machineis in the Test-Logic reset state.

veon SX FPGA
™S <
Ol e
TDO

Figure 32 - Flexible JTAG Mode with 10K Pullup Resistor
Thetable below shows the possible configurations of the diagnostic pins.
Table 10 - Diagnostic Pin Configuration

Dedicated JTAG Mode Flexible JTAG Mode

TCK, TDI, and TDO are dedicated | Use TCK, TDI and TDO as I/O's. You need a 10K
diagnostic pins. pull-up resistor on the TMS Pin.

Probe Pins

When you selectthe Reserve Probe Pin box, youdirectthe layouttool to reservethe PRA and PRB pins as
diagnostic pins. This option is merely aguideline. Ifthe Layout tool requires thatthe PRA and PRB pins be
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user I/O’s to achieve successful layout, then the tool will use these pins as user I/Os. If you assign user I/Os
to the PRA and PRB pins and selectthe Reserve Probe Pin option, the Layouttool overrides the “Reserve
Probe Pin” option.

Design Considerations

Avoid using the TDI, TCK, TDO, PRA, and PRB pins asinputor bidirectional ports. Sincethese pins are
active during probing, critical input signalsthroughthese pins are notavailable. In addition, do not program
the Security Fuse. Programming the Security Fuse disables the Probe Circuit. However, you can still read
the checksum.

Internal Probing Feature for Antifuse Families

Depending onthe status of the MODE pin and whether or notthe security fuse was programmed, the /O
capability ofthe probe pins varies. The probe pins arethe PRA, PRB, SDI, and DCLK pins and are used by
the Silicon Explorer for internal signal probing. Consultthe Pin Editor or the I/O Attribute Editor to determine
the pin numbers for these pinsin the deviceyouare using. The following tables showthe I/O capability of
the probe pins for all the MODE/Security combinations.

Table 11 - ACT 1 and 40MX Devices

Mode | Program Probe PRA, PRB SDI, DCLK

Low No No User Defined 1/O User Defined Input

Low No Yes User Defined 1/0 User Defined Input

Low Yes No User Defined I/O User Defined 1/O

Low Yes Yes User Defined 1/0 User Defined 1/0

High No No Probe Circuit Outputs Probe Circuit Inputs

High No Yes Probe Circuit Disabled Probe Circuit Disabled

High Yes No Probe Circuit Outputs Probe Circuit Inputs

High Yes Yes Probe Circuit Disabled Probe Circuit Disabled

Table 12 - ACT, 1200XL, 3200DX, ACT 3, 42MX

Mode or TMS Security PRA, PRB SDI/TDI, DCLK/TCK

Low User Defined 1/0 User Defined 1/0

High No Probe Circuit Outputs Probe Circuits Inputs

High Yes Probe Circuit Disabled Probe Circuit Disabled

Table 13 - SX, eX, SX-A, AX

TMS Security

PRA, PRB, (PRC, PRD)!

TDI, TCK

Low

User Defined I/O

User Defined I/O

High | No

Probe Circuit Outputs

Probe Circuit Inputs
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TMS Security PRA, PRB, (PRC, PRD)! TDI, TCK
High | Yes Probe Circuit Disabled Probe Circuit Disabled
1The Axcelerator family, with the exception of AX125, has PRA, PRB, PRC, and PRD pins. AX125 only
has PRA and PRB pins.
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SDO Pin Locations

ACT2 and 1200XL Families

Thetables below show SDO pin numbers for ACT2 and 1200XL families.
Note: Note: If the SDO pin is configured as an input,do notuse Silicon Explorer.
Figure 33 - A1225A/A1225XL

Package SDO Pin Number
PLCC8452 52
CPGA100 J9
PQFP100 52
VQFP100 50

Figure 34 - A1240A/A1240XL

Package SDO Pin Number
PLCC84 52
PQFP100 52
CPGA132 N12
PQFP144 71
TPFP176 87

Figure 35 - A1280A/a1280XL

Package SDO PinNumber
PLCC84 52
PQFP160 82
CFP172 85
CPGALl76 P13
TFP176 87
PQFP208 103
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ACT3 Family SDO Pin Locations

The tables below show SDO pin numbers for ACT3 families.

Note: Note: If the SDO pinis configured as an input, do notuse Silicon Explorer.

Note:
Figure 36 - A1415
Package SDO Pin Number
PLCC84 52
CPGA100 19
PQFP100 77
VQFP100 49
Figure 37 - A1425
Package SDO Pin Number
PLCC84 52
PQFP100 77
VQFP100 49
CPGA132 63
CPGA133 M11
PQFP160 79
Figure 38 - A1440
Package SDO Pin Number
PLCC84 52
VQFP100 49
PQFP160 79
CPGAL75 N12
FQFP176 87
Figure 39 - A1460
Package SDO Pin Number
PQFP160 79
TQFP176 87
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Package SDO Pin Number
CQFP196 99
CPGA207 P15
PQFP208 103
BGA225 N13

Figure 40 - A14100

Package SDO Pin Number
RQFP208 103
CQFP256 126
CPGA257 R17
BGA313 AE23

A3200 Family SDO Pin Locations

The tables below show SDO pin numbers for A3200 Family pin locations.

Note: Note: If the SDO pin is configured as an input, do notuse Silicon Explorer.

Figure 41 - A3265DX

Package SDO Pin Number
PLCC84 52
PQFP100 52
PQFP160 82
TQFP176 87

Figure 42 - A32100DX

Package SDO Pin Number
CQFP84 42
PLCC84 52
PQFP160 82
TQFP176 87
PQFP208 103

Figure 43 - A32140DX
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Package SDO Pin Number
PLCC84 52
PQFP160 82
TQFP176 87
PQFP208 103
CQFP256 67
Figure 44 - A32200DX
Package SDO Pin Number
CQFP208 103
PQFP208 103
RQFP208 106
RQFP240 123
CQFP256 67
Figure 45 - A32300DX
Package SDO Pin Number
RQFP208 106
RQFP240 123
CQFP256 67

A42MX SDO Pin Locations

Thetables below show SDO pin numbers for A2MX families.

Note: Note: If the SDO pin is configured as an input, do notuse Silicon Explorer.

Figure 46 - A42MX09

Package SDO Pin Number
PLCC84 52
PQFP100 52
VQFP100 50
PQFP160 82
TQFP176 87
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Figure 47 - A42MX16
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Package SDO Pin Number
PLCC84 52
PQFP100 52
VQFP100 50
PQFP160 82
TQFP176 87
PQFP208 103

Figure 48 - A1440

Package SDO Pin Number
PLCC84 52
VQFP100 49
PQFP160 79
CPGAL75 N12
FQFP176 87

RT SDO Pin Locations

The tables below show SDO pin numbers for RT families.

Note: Note: If the SDO pin is configured as an input,do notuse Silicon Explorer.

Figure 49 - RT1280A/RH1280

Package SDO Pin Number
CQFP 85
Figure 50 - RT1425A
Package SDO Pin Number
CQFP132 63
Figure 51 - RT1460A
Package SDO Pin Number
CQFP196 99
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Figure 52 - RT14100A

Package

SDO Pin Number

CQFP256

126

Note: Note: ACT1 and 40MX device families do notcontain SDO pins. PRA fromthe device must be
connected to SDO inputof Silicon Explorer. Devices notlisted (i.e. 42MX24/A42MX36, SX, eX, SX-A,
RTSX, RTSX-S, and AX), contain aTDO pin. Please check the "Package Pin Description" section of
the appropriate datasheet at http://www.actel.com/techdocs/ds/default.aspx.

58

Silicon Explorer Il User's Guide


http://www.actel.com/techdocs/ds/default.aspx

& Microsemi

Silicon Explorer Specifications

Specifications

Silicon Explorer Specifications

Table 14 - Specifications

Input

Channels

18 plus external clock

Sample Rate

1kSa/s to 100 MSa/s

Minimum Pulse
Width

7 nsec

Buffer 64K samples per channel
Setup/Hold 2.1 nsec/0nsec
Impedance 220k ohm, 10pf typical

Input Voltage

+7V to -3V max

Clock

Asynchronous 1kSa/s to 100 MSa/s
Synchronous 0 to 66MHz

Trigger 18 channel word recognition

High,lowand don'tcarelevels on all channels
Built-in edge detection for rising, falling or either edge

Silicon Explorer: 1level oftrigger
Silicon Explorer II: 4levels of trigger

Operating Environments

Temperature 0° to 30° Celsius

Power +3V to +5.5V @ 1.25A maximum

Compliance CE

System See the latest Silicon Explorer Release Notes on www.actel.com

Requirements

for System Requirements.
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Accessories

Thefollowing accessories are available for Silicon Explorer.

Quick Probe Clips

The Quick Probe Clips kitcontains 10 micrograbbers for connecting the target cable assembly to test points
on thetarget board.

——

-—mﬁtﬂ @g

Figure 53 - Quick Probe Clips

TCA Cable

The TCA cable kit contains areplacementlogic analysis cable for connecting the 18 channel inputs to the
target board.

Figure 54 - TCA Cable

Ribbon and Breakout Cables
The Ribbon and Breakout cables accessory kitcontainsreplacement cables for connecting the JTAG control
portofthe Silicon Explorer to the target board. The Ribbon cable mates with a standard 16 pin header on
the target board. The Breakout cable has individual contacts onthetargetend to mate with individual test
points on thetargetboard. The Breakout cable can also be used with the Quick Probe Clips to make

connectionto thetargetboard.
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Figure 55 - Ribbon and Breakout Cables
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Glossary of Terms

ABCDEFGHIJKL MNOPQRSTUVWXY.Z

A

Acquisition - The sampling ofdatafrom a system under test. Data is stored in acquisition memory so itcan
be displayed in different formats or compared to other acquired data.

Acquisition Clock - The clock thatdetermines the rate at which thelogic analyzer samples data. The clock
can be an internal analyzer clock with user-selectable sample rate (asynchronous), oritcan be an external
clock with the sampling rate determined by the system under test (synchronous).

Irlput Signal
2NVa

\_/ \_/
EEEREEER

Sample Clock

.Digital Waveform
Fromthese sample points, alistofones and zeros is generated that represents aone-bit picture ofthe input
waveform. As far as the analyzer is concerned, the waveformis either high or low, no intermediate steps.
This listis stored in memory and is also used to reconstructa one-bit picture oftheinputwaveform, as
shown above.

The sample clock can be generated internally by the logic analyzer. This is often referred to as
Asynchronous sampling, sincethe samplingis notsynchronous to any signal in the circuitunder test. This
modeis also referred to as Timing Mode sincethe display shows the timing relationships between input
signals. To getaccurate timing informationitis necessary thatthe sample rate of the clock is faster than the
rate at which the signals change.

An external signal may also be used as the sample clock. This samplingmode and is referred to as
Synchronous sampling sinceitis synchronous to an external signal, usually fromthe systemunder test. It is
also referred to as State Mode sincethe display shows the state of theinputsignals atthe moments when
the clock occurred. See also external clock and internal clock.

Acquisition Memory - Thememory in which dataacquired by the logic analyzer is stored. Logicanalyzers
typically have memory to store several thousand samples per channel.

1
- 1 | of1]°

Sample Buffer (Memory)

Conceptually, the acquisition memory acts as a circular buffer. Oncethe analyzer is started, samples are
stored in sequence. If the analyzer fills memory before a trigger occurs, itwill continue to acquire data with
the newest data over-writingthe oldest. Once atrigger occurs, the analyzer will either:

1. e E-TigQEr data
2. e JOST-trIQQEr data
3. me—pre-trigger.posttrigger..
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Aliasing - The conditionthatoccurs when datafromthe target system is sampled at a rate slower than the
rate at which datachanges. When this happens, meaningless datais displayed because the analyzer
misses the changes in datathat occurred between sample points.

ASCII - stands for American Standard Code for Information Interchange. ASCIl is an eightbitnumeric code
that represents textcharacters.

Asynchronous Acquisition - An acquisitionthatis made using aclock signalgenerated internally by the
analyzer. This clock is unrelated to the clockin the target system, and can be set by the user.

B

Bus - See Channel Bus

C

Channel - An inputsignal line used by thelogic analyzer to acquire data.

Channel Bus - A user-defined group of inputchannels whose combined numeric valueis displayed in a
user specified radix.

Clock - Theregular signal pulse that determines the sampling rate for the logic analyzer. See also
acquisition clock, external clock, and internal clock.

Clock Qualifier - An external signal thatacts as a gate for the acquisitionclock. When the external signal is
false, the acquisition clockis notallowed to load acquired datainto acquisition memory.

The Clock Qualifier is handy when we only wantto observe signal activity taking place when a particular
chipis selected. For example, if the system under test has three devices ofthe same type connected to a
common bus, one ofwhich appears to be defective, we mightwantto record signal activity onthe bus only
when the suspectdeviceis selected.

If the logic analyzer's Clock Qualifier input were connected to the chip selectline ofthe device we were
interested in, the analyzer would record data only when the chip's selectline was active. The Clock Qualifier
allows us to filter out irrelevantdata by only clocking data of interestinto the sample buffer. See also
acquisition memory.

CollapseBus - The process ofreturningachannel bus fromits expanded viewto its bus view. See expand
bus.

Condition - A value or event which thelogic analyzer can recognize. Acondition can be a transition ona
single channel,acombination oflogic highs and lows across multiple channels, a certain number of clock
cycles, etc. See also pattern.

Cursor - Avertical linerepresenting aspecificlocation on the logic analyzer display.
D

Define Bus - The process ofgrouping aset ofrelated signals together as a single, composite signal whose
value is the numeric combination of signalsitcontains. See undefine bus.

Don't Care - A symbolindicatingthatthe channel(s) associated with the symbol may be any logic logic
value and thetrigger, find or highlight pattern will still match. (see find, highlight, and trigger)

Download - The process oftransferring acquisition memory contents fromthe Pod to the hostcomputer.
E
Edge - Asignal transition fromlowto highor from highto low.

Edge Triggering - The method oftriggering on alow-to-high or high-to-low transitioninstead ofon alow or
high voltage threshold.

Expand Bus - The process ofdisplaying the individual signal which make up a bus, without undefining the
group. See collapse bus.

External Clock - A clock signal external to thelogicanalyzer and usually synchronous with the system
under test. See also acquisition clock and internal clock.

External Clocking - A clock modein whichthe sampling oftheinputsignalsis synchronous with the
external clock signal.

F
Find Pattern - A pattern used to locate a specific data pattern within acquisition memory.
G,H
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Highlight - Identification all occurrences of aspecific data pattern by changing the background colorofthe
data display atall points where the data pattern exists.

Internal Clock - The internal logic analyzer clock used to determine the rate at which theinputsignals are
sampled. See also acquisition clock and external clock.

J, K, L

Level - Refers to thereference made of a signal as being a logic high orlowbased on the signal's voltage at
that instant.

M, N, O, P

Pattern - A set oflogic conditions (high, low, rising edge, fallingedge either edge ordon'tcare) for each
channel ofthelogic analyzer. Patterns define the criteriafor triggering the analyzer, locating dataand
highlighting data.

Post-Trigger Data - Data that occurred after the trigger event.

Pre-Trigger Data - Data the occurred before thetrigger event.

Probing - Refers to controllingthe Probe Pilotfunction of Silicon Explorer which enables the dynamic routing
oftwo internal nodes to two dedicated pins of Actel devices.

Q
Qualifier - See clock qualifier
R

Radix - The alphanumeric basein which thedata is displayed. For example, logic analyzers typically display
data in hexadecimal, binary, integer, ASCII, analog, etc.

Resolution - See sample resolution

Rising Edge - A signal transition fromlogic low to logic high.

S

Sample Clock - See acquisition clock

Sample Rate - The speed at which theinputsignals are sampled, often expressed in mega-samples per
second (MSa/s). Selecting the proper samplerate is importantin ensuringthe signals are displayed
accurately, and completely. See Understanding Asynchronous Sampling

Sample Resolution - The interval (in seconds) between samples, determined by the frequency ofthe
sample clock. See Understanding Asynchronous Sampling

State Display - A display modein which acquisition datais presented vertically in time as a column of
samples.

Synchronous Acquisition - An acquisitionmodein which an external signal is used to clock acquisition
data into the analyzer.

T
Timing Display - A display modein which acquisition datais displayed as horizontally in time as signal
waveforms.

Trigger - An eventor condition thatdetermines the end ofthe acquisition cycle. When started, the analyzer

continuously acquires data from the systems under test until the trigger occurs. After triggering, the analyzer
continues to load data until the post-fillrequirementis met. See also post-trigger data and pre-trigger data.
Trigger Pattern - Atrigger pattern is a trigger condition comprised oflogic levels and/or edges onone or
more channels.

Trigger Position - The location ofthetrigger eventin memory. Thetrigger can be at the beginning, middle
or end of acquisition memory, letting the user view pre and post-trigger data. See also post-trigger data and

pre-trigger data.
U,V

Undefine Bus - The process of un-grouping achannel bus so the individual signalsare displayed.
W, X, Y, Z
Waveform Display - See timing display.
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Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix containsinformation about contacting Microsemi SoC Products Group and usingthese
supportservices.

Customer Service

Contact Customer Service for non-technical product suppott, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060

Fromthe restofthe world, call 650.318.4460

Fax, fromanywhere in the world, 650.318.8044

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled
engineers who can help answer your hardware, software, and design questions about Microsemi SoC
Products. The Customer Technical Support Center spends agreatdeal oftime creating application
notes, answers to common design cycle questions, documentation of known issues, and various FAQs.
So, before you contactus, pleasevisitouronlineresources. Itis very likely we have already answered
your questions.

Technical Support

For Microsemi SoC Products Support, visit http://www.microsemi.com/products/fpga-soc/design-sup port/
fpga-soc-support.

Website

You can browse a variety of technical and non-technical information onthe Microsemi SoC Products
Group home page, at www.microsemi.com/soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staffthe Technical Support Center. The Technical Support Center can be
contacted by email orthrough the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, orphone. Also, ifyou have design problems, you can email your design files to receive assistance.
We constantly monitorthe email accountthroughoutthe day. When sending your requestto us, please

be sureto include your full name, company name, and your contactinformation forefficient processing of
your request.

Thetechnical supportemail addressis soc_tech@microsemi.com.
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My Cases

Microsemi SoC Products Group customers may submitand track technical cases online by going to My

Cases.

Outside the U.S.

Customers needing assistance outside the UStime zones can either contacttechnical support viaemail
(soc_tech@microsemi.com) or contactalocal sales office.

Visit About Us for sales office listingsand corporate contacts.

Sales officelistings can be found at www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

Fortechnical supporton RHand RT FPGAs thatare regulated by International Traffic in Arms Regulations
(ITAR), contactus viasoc_tech_itar@microsemi.com. Alternatively, within My Cases, select Yes in the ITAR
drop-down list. For acomplete list of ITAR-regulated Microsemi FPGAs, visitthe ITAR web page

Microsemi.

Power Matters™

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

©2017 Microsemi Corporation. All rights
reserved. Microsemi and the Microsemi
logo are trademarks of Microsemi
Corporation. All other trademarks and
service marks are the property of their
respective owners.

About Microsemi

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolioof semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; Enterprise Storage and
Communication solutions, security technologies and scalable anti-tamper products; Ethernet
solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and
services. Microsemi is headquartered in Aliso Viejo, Calif. and has approximately 4,800
employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, orguarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunderand any other products sold by Microsemi have been subjectto limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conductand completeallperformance and
othertesting of the products, alone and together with, orinstalled in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document orto any products and services at any time without notice.
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