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tCAM IP Search Replace Demo Instruction

Rev1.00 1-Sep-2023

This document describes the instruction to demonstrate the operation of tCAMIP on Agilex7
I-series development kit. This demonstration shows search/replace text function by using
tCAMIP. User is also able to use SignalTap to see the operation of provided signals in FPGA.

1 Environment Setup

To operate tCAMIP demo, please prepare following test environment.

1) FPGA development boards (Agilex7 I-series development kit)

2) Test PC.

3) Micro USB cable for JTAG connection between FPGA development board and Test PC

4) Quartus programmer for programming FPGA, installed on Test PC

5) SOF file named “tCAMIP.sof” (To download these files, please visit our web site at
www.design-gateway.com)

] Power adapter

Fiqure 1-1 tCAMIP demo on Aqilex7 |-series board
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2 FPGA development board setup

1) Make sure power switch is off and connect power supply to FPGA development board.
2) Connect USB cables between FPGA board and PC via micro-USB ports.
3) Turn on power switch for FPGA board.
4) Open Quartus Programmer to program FPGA through USB-1 by following step.

i) Click “Hardware Setup...” to select

- AGI FPGA Development Kit [USB-1] for Agilex7 I-series

i) Click “Auto Detect” and select FPGA number.

iii) Select FPGA device icon (Agilex or A10SoC).

iv) Click “Change File” button, select SOF file in pop-up window and click “open’

button.

v) Check “program”.

vi) Click “Start” button to program FPGA.

vii) Wait until Progress status is equal to 100%.

0 Programmer - C:/Users/taksa/Desktop/tCAM/NoSTP/AGIB027/intel/tCAMIPTest - tCAMIPTest - [tCAMIPTest.cdf]* - J X

File | lﬂindow Help

i) Click Hardware Setup -> USB-1 vil) Wait until Progress = 100% | PGA | @

i vii
#Hardware Setup... #GI FPGA Development Kit [USB-1] Mode: JTAG v Progress:T[ 100% (Successful)

v Enable real-time ISP to allow background programming when available
vi) Click “Start” button

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
| o]
Start Configure Check Bit CLAMP

agib027r29ale2vr3 77EDBO7F FFFFFFFF Vi o

v) Check “Program”

ii) Select FPGA number  [alCll=I0FE
<none> 1_BIT_TAP 00000000 <none>

“Stop
<none> VTAP10 00000000 <none>

X Delete

* Add File...

iv
FChange File...

iv) Click “Change File” button -> Select sof file |

/R iii) Select FPGA |

* Add Device... __;E > 3 —i
aj P F.uuuu.u?{ ; E ......... E
GIBO27R29AR3 [1_BIT_TAP VTAP10

Figure 2-1 FPGA Programmer for Agilex
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5) When configuration is completed, user can check status LEDs on board as Figure 2-2.
- LEDOQO is show reset status, This LED is on when the reset signal is not active.
- LED1 is show “Ready” status of Search Replace Module.
- LED2 is show Error status, This LED is on when an error is detected.
- LEDS is always blink to show datalnValid is working.

Figure 2-2 LEDI3:0] status on board
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3 SignalTap Logic Analyzer

Block diagram of the tCAMIP demonstration is shown as in Figure 3-1. SignalTap is prepared
to show waveform of input and output of tCAMIP in FPGA. User can set trigger condition to
show the desired waveform.

( Agilex7 I-Serie§

Search Replace‘

Data Pattern tCAMIP

Test Logic

Replace
Table

Figure 3-1 tCAMIP Demo block diagram

3.1 SignalTap operations

Step to use Signal Tap Logic Analyzer is as follows.

a) Click File -> Open ..., then select file type to Signal Tap Logic Analyzer Files (*.stp)

b) Select “stp1.stp”, then click Open button as shown in Figure 3-2

c) As in Figure 3-3, select Hardware to AGI FPGA Development Kit.

d) Setup trigger condition to specify signals behavior. Sample of trigger condition and
result is shown as in topic 3.2

e) Click “Run Analysis” button, wait to capture signals from tCAMIP.

f) The result will be shown, when do SignalTap detect signals same as trigger condition.
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m @
Type Size
File folder
File fol{Design Files (*tdf *.vhd *vhdl *.vhdp *.v *vig
File fol{Project Files (*.qpf)
File IQuartus Prime Archive Files (*.qar)

ile fo

File foQther Source Files (*.inc *.v *vig *.vh *verilog

File
File foll
File foll
STP Fil

‘Quartus Prime Design Template Files (*.par)

P

Logic Analyzer Interface Files (*.lai)
In-System Sources and Probes Files (*.spf)
State Machine Editor Files (*.smf)

Test Bench Output Files (*.vht *.vt)

Memory Files (*.mif *.hex)

Programming Files (*.cdf *.sof *.pof *jam *jb
Programming File Generator Files (*.pfg)
Script Files (*.td *.sdc *.qip *.sip *.rtlsdc)
HTML/Text-Format Report Files (“.rpt *.csf.rpt
Qutput Files (*.qmsg *.vo *vho *tdo *.sdo *.t
Power and Thermal Calculator Files (*.ptc_impc
Design Assistant Waiver Files (*.dawf)

All Files (*.%)

~—~&gnal Tap Logic Analyzer Files (*.stp) | 2
a

Open File
T » This PC » Windows (C) » tCAMIP > AGIB027 » intel
Organise ~ New folder
é Documents 2 Name
2 M
- Musie .qsys_edit
R Pictures DNI
I8 This PC ip
‘iD Objects output_files
db
@l Desktop b
gsys
D it:
é 'ocuments software
L Downloads support_logic
0 Music tmp-clearbox
PN Pictures -2 stplstp
i videos
= Windows (C:)
o= File (D2)
8 Network v
[C] Add file to current Open as:
project
14 y
File pame: |stp1.stp
1

Figure 3-2 Open file “stp1.stp”

@ Signal Tap Logic Analyzer - C;/Users/taksa/Desktop/tCAM/ChangeRule/AGIBO27/intel/tCAMIPTest - tCAMIPTest - [stp1.stp]*

File Edit View Project Processing Tools Window Help

- LM 0omr"a @
"o |"> O I Readyto acquire

Status Enabled
Not running

Instance Manager

Instance

altap.

Qpen Cancel
Search Intel FPGA | @
"AG Chain Configuration: JTAG read X
flardware: | AGI FPGA Development Kit [USB-1] * | Setup..
Device: @1: AGIBO27R29AR(0]1]2|3) (0x034BBODD) ~ || Scan Chain

>> SOFManager: — © O0p/tCAM/DataValid/AGIB027 fintel/output_files/tCAMIPTest.sof | .

lge index: None detected

Name
PreSyn ¢ SR|u tCAMIP|keyValid
) PresSyn  * ¢ SRIu tCAMIP|keyData[63.0]
= Presyn ¢ SR|resultValid
- Pre-Syn ¢ SR|resultData[31..0]
= Presyn _ ® ¢ SR|u tCAMIP|ruleAddr31.0]
PreSyn ¢ SR|u tCAMIP|ruleRdReq
Pre-Syn ¢ SR|u tCAMIP|ruleRdValid
] Pre5yn = ¢ SRIu ICAMIP|ruleData[8.0] 100h
- Presyn  © ¢ SRIu tCAMIP|ruleWidth[15.0] 0040h
™ Pre-Syn = ¢ SRju tCAMIP|ruleCount]31.0] O00002CCh
= PresSyn ¢ SR|u tCAMIP|ruleinit
= Pre-syn ¢ SR|u tCAMIP|ruleBusy
- Pre-Syn ¢ SR|u tCAMIP|ruleStatusCode[3.0] 1h
Edpata | = Setup
Hierarchy Display: X Datalog: & LS
* V| ® 1CAMIPTest = auto_signaltap_0
v ¥ ® SR

v ® u tCAMIP

= auto_signaltap 0

Run the Signal Tap Logic Analyzer in continuous acquisition and update mode

Figure 3-3 SignalTap Il Logic Analyzer
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3.2 SignalTap trigger condition

On demo running, user is able to use SignalTap to setup trigger condition and check the
signal waveform after trigger is detected. The provided SignalTap signals can be triggered based
on Input keys & search result signal.

3.2.1 To see Input key and Search result signals

Figure 3-4 show trigger condition and Figure 3-5 show sample result from SignalTap when

user search key data.

Node ‘ Data Enable | Trigger Enable | Trigger Conditions
Type | Alias| Tap | Name | 195 | 195 [1lv Basic AND
- Pre-Syn | c SRlu tCAMIP|keyValid v a
(i Pre-Syn =¢ SR|u tCAMIP|keyData[63..0] v v OO K
‘- Pre-Syn _|c SRresultValid v v =
s Pre-Syn | #-c SR|resultData[31..0] v v MXOOXXXXXXh
= Pre-Syn | ®-¢ SRJu tCAMIP|ruleAddr[31..0] v v XXX
‘o Pre-Syn _|c SR|u tCAMIP|ruleRdReq v v =
o Pre-Syn |c SR|u tCAMIP|ruleRdValid v v =
= Pre-Syn _|#¢ SR|u tCAMIP|ruleData[8..0] v v XXXh
s Pre-Syn | #c SR|u tCAMIP|ruleWidth[15..0] v v XXXXh
= Pre-Syn__|* ¢ SR|u tCAMIP|ruleCount[31..0] v v XOOXXXXXh
‘o Pre-Syn _|c SR|u tCAMIP|rulelnit v v =
‘- Pre-Syn ¢ SR]u tCAMIP|ruleBusy v v =
S Pre-Syn _|#c SR|u tCAMIP|ruleStatusCode[3..0] v v Xh
Figure 3-4 Trigger setup for input key and searching result
@ Signal Tap Logic Analyzer - C:/Users/taksa/Desktop/tCAM/DataValid/AGIBO27/intel ACAMIPTest - tCAMIPTest - [stp1.stp)* — m} X
File Edit View Project Processing Iools Window Help @
EQOCEM™Hom > 0
Instance Manager: " |* D) Ready to acquire JTAG Chain Configuration: JTAG ready X
Instance Status Enabled Hardware:  AGI FPGA Development Kit [USB-1] ~ || setwp..
. auto_signaltap... Not running v
Device: @1: AGIBO27R29AR(0]1]2|3) (0x034BBODD) ~ | Scan Chain
Bridge index: None detectec
>> SOF Manager: | == %,‘ sa/Desktop/tCAM/DataValid/AGIBO27 fintelfoutput_files/tCAMIPTestsof | ..
log: Trig @ 2023/07/18 16:06:33 (0:0.0.1 elapsed) #1
Type | Alias | Tap ] Name ] 2 4 i 12 4 i3 i3 20 22 | 24 |, 22 |, 2B
S Pre-Syn ¢ SR|u ICAMIP|keyValid B S R . . S
= Pre-Syn | * ¢ SR|u tCAMIP|keyData[63.0] — — -— — — — [—— [— [ S SR S S—
2 Pre-Syn |c SRlresultValid I S I - - - - — — 1
= Pre-Syn | * ¢ SRIresultData[31..0] { X — -— ‘— -— " S G S S S S S W S
= Pre-Syn | # ¢ SR|u tCAMIP|ruleAddr[31..0] 0000
= Pre-Syn ¢ SR]u tCAMIP|ruleRdReq
- Pre-Syn ¢ SRu_tCAMIP|ruleRdValid
= Pre-Syn | * ¢ SR|u tCAMIP|ruleData[8.0] TOO0F
& Pre-Syn * ¢ SR|u tCAMIP|ruleWidth[15..0] 004
= Pre-5yn * ¢ SR|u tCAMIP|ruleCount[31..0] 000 T
Pre-Syn ¢ SR|u tCAMIP|rulelnit
- Pre-Syn ¢ SRlu tCAMIP|ruleBusy
= Pre-Syn | * ¢ SRIu TCAMIP|ruleStatusCode(3..0] il
‘ 3
PData  Edsewp
Hierarchy Display: X Datalog: | B X

v  ® {CAMIPTest
v v ® SR
v ® u_tCAMIP

3% auto_signaltap 0

. auto_signaltap_o

Initiate a full compile with changes made in Signal Tap

Figure 3-5 Sample result for input key and searching result
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