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SignalTap

SignalTap — BcTtpamBaembiii B Cyclone IV FPGA normyeckmnin aHanmsatop, KOTOPbIi
NO3BONAET B peasibHOM BPEMEHUN OTCNEXUBATb CUrHanbl BHYTpu FPGA

NmeeT goctyn K ntoboMy CUrHany B cxeme

CuHTE3MpYEeTCH BMECTe C OTIaXMBaeMom CXeMom
Ncnonb3ayeT BCcTpoeHHyto B FPGA namaTth B kayvecTtBe Oydepa
[NepepaeT AaHHbIe Ha K yepe3 JTAG

Haxogutca B Tools > Signal Tap Logic Analyzer



SignalTap
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Signal Tap Logic Analyzer
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HacTtpounka n ncnonb3soBaHue SignalTap

Bei6paTtb JTAG-nporpaMmmartop
Ho6aBuTb XXenaemble CUrHasbl
BbiGpaTb TaKTOBbIW CUMHas
Onpenenutb KOIMYECTBO CEMIM/IOB
3anyCcTuTb KOMMUAAUNIO
3arpy3unTb NpPoLWwnBKyY

3anyCcTuUTb aHanm3 CUrHanos

0 9O 0k wWwN -

NccnepoBaTtb BpeMeHHble ANAarpamMmmbl CUITHA/I0OB

Monpobyem Ha nNpumepe npoekta examples/2019/07_uart



1) JTAG Chain Configuration

e JTAG-nporpaMmmatop BblOMpaeTcsa TOYHO Tak Xe, Kak 1 nepeq Havanom
OObIYHON NPOLUNBKMU

e Korpga JTAG 6yget HacTpoeH, nossutcsa Haanucb “JTAG ready”

JTAG Chain Configuration: _ X JTAG Chain Configuration: l JTAG ready ’ X

Hardware: lPlease Select = ] [ Setup...

Hardware: [USB-Blaster [1-3] = ] [ Setup... ]

Device: None Detected % | | Scan Chain |:> Device: I@11 10CLO06(Y|Z)/10CLO" + ] [ Scan Chaan
1>> SOF Manager: | 4 || (I | | SOF Manager: | g | [ 1 |




2) Setup

Node Finder L)
e [Ipy OBOMHOM HaxaTuu Ha nosne ’ I &
Named: |* v List R
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Filter: [Design Entry (all names) = ] lCustomize...‘
C M r H a n O B Look in: ‘ |top| v } B ¥! Include subentities [¥! Hierarchy view
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3) Signal Configuration

B none Clock Hy>XHO BblOpaTb TaKTOBbIN
CUrHan, No KOTOPOMY 3HaYeHUd
nccrneayemblX CUrHanoB OyayT COXPaHATLCSA

B Oydhep
Ceityac Bbl6paH curHan CLK

Signal Configuration:

clock: | CLK

Data

Sample depth: RAM type: | Auto

“

Segmented: |2 32 K sample segments

Nodes Allocated: @ Auto ) Manual:

! L1

Pipeline Factor: [0

<

Storage qualifier:

Type: [ £E Continuous

Input port: \

Nodes Allocated: @ Auto O Manual

[¥] Record data discontinuities

Disable storage qualifier

[F1»]

(]




4) Signal Configuration

e B none Sample depth Hy>HO BbIOpaTh
pasmMep 6ydepa — CKOMbKO pas éyayr
COXPaHATbCA Uccneagyemble CurHanbl

e B naHHOM cnydae 6ypet 65536 cemnnos

Signal Configuration:

clock: | CLK

Data

Sample depth: RAM type: | Auto

“

Segmented: |2 32 K sample segments

Nodes Allocated: @ Auto ) Manual:

! O

Pipeline Factor: [0

<

Storage qualifier:

Type: [ £E Continuous

Input port: [

Nodes Allocated: @ Auto O Manual

[¥| Record data discontinuities

Disable storage qualifier

]

[F1»]
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5) Start Compilation

e C(CBepxy ecTb KHorMka Start Compilation

Signal Tap Logic Analyzer - /home/vp/drec-fpga-intro/labs/11_signaltap/uart_tx - uart_tx - [stp2.stp]* - 0

File Edit View Project Processing Tools Window Help Search altera.c. ‘.

‘B A HDC 6> O

e Tenepb B oTnaxmBaemyto cxemy aobdasutca moayib SignalTap

Entity:Instance Entity:Instance
A% Cyclone IV E: EPACEGE22C8 % Cyclone IV E: EPACEGE22C8
= BB top = top &
+ BB romxrom ‘ sld_hub:auto_hub
uart_txuart_tx +- 88 5ld signaltaprauto_signaltap_0
+ BB romrom
uart_txuart_tx




6) JTAG Chain Configuration

° KaK N BO BpeMFl 06|:>|L-|HOI7| I'IpOLIJl/IBKI/I Hy)KHO JTAG Chain Configuration: ,_JTAG ready ’ X
Bbl6paTb (13817111 U 3arpy3MTb eroB FPGA Hardware: IUSB-Blaster [1-3] 31 l Setup... ]
Device: I@1: 10CLO06(Y|Z)/10CLO" + ] [ Scan Chain ]

SOF Manager: ‘ i ] { ﬂ ] gt_files/uart_tx.sof | ]

e [locne atoro Instance Manager cCOOOLWMNT O TOTOBHOCTU BbIFPYy>XaTb CUrHanbI
Ha K (Hagnuce “Ready to acquire”) n otobpa3unTt ak3emnnsapbl SignalTap (B
NaHHOM crlydae oH oanH — auto_signaltap_0)

Instance Manager: ("8 || ©) || & |E,] |Readytoacquire X

Instance Status Enabled LEs: 633 Memory: 13107 Small: 0/0 Medium: 17/30 Large: 0/0

auto_signaltap_0 Not running v 633 cells 131072 bits 0 blocks 16 blocks 0 blocks



/) Instance Manager

e [lpun HaxaTtnn Run Analysis HaUHeTCH coxpaHeHue 3HaYeHM CUrHanoB B
namMate FPGA, nocne yero oHn 6yayt otnpasneHbl Ha MK no JTAG

Instance Manage © [: §J 4 |Ready to acquire

Instance Status Enabled LEs: 633 Memory: 13107 Small: 0/0 Medium: 17/30 Large: 0/0
auto_signaltap_0 Notrunning ¥/ 633 cells 131072 bits 0 blocks 16 blocks 0 blocks

Instance Manager: ’E 1) @ |8}

Instance Status Enabled LEs: 633 Memory: 13107 Smalk: 0/0 Medium: 17/30 Large: 0/0

auto_signaltap_0 Acquiring pre... [¥ 633 cells 131072 bits 0 blocks 16 blocks 0 blocks




8) Data

e Tenepb B okHe Data BngHbl BpeMeHHble gnarpammbl curHanoB TXD u start,

coxpaHeHHble no curHany CLK

log: Trig @ 2019/12/23 15:57:24 (0:0:0.0 elapsed)

Type | Allas | Name 8192 2096 0 12288 16384 20480
5 TXD | | |
ER uart_tcuart_tx|start |

4096 8192

24576 28672 32768

36864 40960 45056

49152 53248 57344

7 Data | & Setup |

e [lnnHa gunarpammbl — 65536 cemnnos

e BuaeH curHan start, sanyckatowmim nepegatumk UART

BuaHa nepepgava ctaptoBoro 6urta, 6utoB gaHHbIxX (01000110 — 6ykea F) u
CTOMOBOro 6uTa
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OcobeHHocTn SignalTap

e llccnepgoBaHue MoObIX CUrHANOB 3arpy>xeHHor B FPGA cxembl Ha
KoMMbloTepe 6e3 HeEOOXOANMOCTU BbIBOAUTb UX HA MUHDI

e CoxpaHeHue curHanoB No onpeneneHHbIM Nosib3oBaTeNIEM YCIOBUAM

® lI3amMeHeHne HacTpoek SignalTap TpebyeT 4aCTUYHOW UM NOTHOW
nepekoMnuAsLMM NpoekTa n nepenpownskmn FPGA

e OrpaHnyeHne Ha KONMYeCTBO CEMMN/OB, CBA3aHHOE C KO/IMYECTBOM
goctynHoun namatm B FPGA



GitHub

github.com/viktor-prutyanov/drec-fpga-intro



https://github.com/viktor-prutyanov/drec-fpga-intro

