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When to Use Si

No external equl pment
Desi gn targets FPGA
Addi ti onal device reso

[JLogi ¢c Dbl ocks
[IMe mory Dbl ocks

Faster data acqul sitio
JTAG connection avall a
Performing functional
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Using STP F

l1.Create . STP fi11l e

e Assign sample cl ock

e Speci fy sample depth

e Assign signals to STP
e Speci fy triggering

e Setup JTAG

2.Save . STP fi1l e & corm

3.Program devi ce
4 Acqulire dat a



1) Creatlng a

[JTo create a .STP fi11l €
[IMet hod 1
OdToordesnuSi gnal Tap || Embedded Logi c

[IMet hod 2

dSelMaeWFi | e menu)
1Ot hkeirt a b
0Si gnal Tap |

I
[IDef aul t f1r1 e name wi |

Logic Analyzer Fil e



Mal n . STP Fi1 | e

I Quartus Il - D:falteraf71fqdesigns/fir_filterffir_filter - filtref - [stp1.stp*]

File Edit “iew Project Processing Tools  ‘Window C on f I g u
) |Cnmpi|e the project to continue j [7) Al
Instance Manager: @ X | JTAG Chain Configuration: _@ x
Ingtance | Statug | Incremental Compilation | LEs EA1 | b ernary: 8553Ei| ME12/0
. auto_si ' ~ B51 cells BE536 bits Hardware: | x| Setw.
| nst ance [ Manager G| 7
= . 5% S0F Manager: J
aUto_sigrattap_0 ié‘-"—'\"ﬂw all changes j || Signal Configuration: x
Hode Data Enable | Trigger Enable Trigger Levels Clack: |l:|k J ﬂ
Type | Alias Hame 16 16 1% | Basic d|2plﬁasic j|3l? [Basic |
= | = = [ —— [ —— R ——— Data:
= u:[u..r 1 L4 v B R ) AASASSSSAE AASAASASAR
=y d[o] I I = = = Sample depth: 4K «| RAM type: |M4K./MIE -
- -od[t] 3 } ==
= a2 I N 0 d e i L | § t == Buffer acquizition mode:
- d[3] I I 22 2= (@ Cicular: |EF’re trigger position vl
w - 4] I 3 &= = = . )
= & = = = = = -l Si gnal Co n“f |
m - dE] W~ ~ = = 2 _
= L[] I 3 i i m= Trigger:
& = tapsinstjn rd I N HHKHHH R M Trigger levels: |3 j
= g....taps:instlxn[ﬂ] Ird Ird 2= 2= 2= 2 B T ﬂ
E Data @ Setup
Hierarchy Display: X [ Datalog 8 £3
+-[w] ® Ffir_filter @autu_signaltap_ﬂ D a t a L O g ( S t r
Design Hl erarchy settings anld |

|£| auto_signaltap_0




| nst ance

Ma n

[1Sel ects curr-&ptt ELAGQE

(descri bed | ater

)

t o
IDI spl ays the current
IDI splays si ze (resou

IEnabl e 1 ncrement al C

p—————Cl g x

Instance | Statuz | Incrernental Cornpilation | LEs B14 | Memary: 131072 ME12AU

_ SignalTap_0 Mat running v 614 cells BRA3E bitz

.. Power-p Trigger

. SignalTap 1 Mat running v 0 cells 0 btz

£ >
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SIi gnal Conf I ¢

IManages dat 7 4

signal conf o=

Sample depth: |4 K, vl Rk type: | 4K 0K j

1Sampl e cl|l ock
: S a m p I e d e p t h ?zircular:t d::ﬁa Fre trigger poszition j
ITri gger posi

ITri ggoei& oot ¢

Buffer acquizition mode:

Trigger:
Trigger levels: |3 j

[ Trigger aut:

Target: |

Lewvel |

Latency delay: |



Ci rcul ar B Ui

Trigger

Post-Trigger l

\:__%4 e

Sample Memory Buffer

JData 1 s circled (more |1 ke F
trigger event occurs

JAfter trigger-tevggér odauasi S
buffer fills up
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Exampl e: | I C

Il nco_test.stp* -0l x|
|netance Manager: 'ﬂ AN | IFHeady to acqulire @ X | JTAG Chain Configuration: IJTAG ready @ x
|nstance I Status I |ncremental Compilation I LEs: 423' b ermncry: 121E| rA512:
E‘ hico_stp Mat rnning r 423 cells 121E bits S blne | Hardware: IUSE-BIaster (USE-0) j Setup.. |
Device: I@‘I: EPZSEOES (002093000 j Scan Chain |
ﬂ SOF Manager & [ Inu:n_test.su:uf D
1| | i
log: 20050808 13:31:59 #0 click to insert time bar
Type | Alias Hame e . 2 .0 & 7 . ® B F T P BB D £ _E__F =
[#]- sin_out |
@ : = = =g
L L L LTI
c ] nco_count:inst7|gl31] . I

& Data 2 Setup

Hierarchy Display: X |7 Datalog @l £

#-[¢] ® neo_test E--@ hico_stp
E|" zighal_set: 2005/08/03 13:26:58 HO

-- trigger; 2005/08/03 13:26:58 #1

: noo_stp 4
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Segmented Bu

S Segment "1 Segment 2 Segment 3

Trigger Event

JAcqui sition buffer 1 sdedaguman tbd

[JExampl e: 4K buff-2#K Bs8(gme,]
JData iIs circled through acqui s

JWhen trigger dveaemtgeoc dwurntsa, I BE0
segmfeinltl s up

O Process repeats wunti | all segm
JUse for repeating trigger even



Exampl e: Segm

=101 x|

4

E nco_test.stp®
[z) X | JTAG Chain Configuration: [JTAG ready [2)

Instance Manager: PQ LN | IFlead_l,l to acquine
Inztance | Status | Incremental Compilation | LE sz 423| remmony: 121E| b 51 2:
r 427 cellz 1216 bits Jblog | Hardware: IUSB-BIaster [USE-0] j Sefup... |

|£| nco_stp Mat running
Device: |@1: EP25SB0ES [0=0209300D) j Scan Chain |

ﬂ SO0F Manager: ,.-...‘E'.; ] Incn_test.su:nf

I i

a

click to insert time bar

logy: 2005/0508 13:34:46 #1
Hode ! 1. : . ; . : ; G
Type [ales tome 07 1.8 937 1.8.9.3 9993487 ¢%529.314.58.37¢¢0934750

- sin_out I e 5, e -,
| | LL LIl llll“"rrrrr'

e nco_court:inst?|g[531]

E Data @ Setup
x

¥ | T DatalLom @l

Hierarchy Digplan:
#-[F] ® nco_test EI--@ nico_stp
-- gighal_zet: 2005/08/09 13:26:58 #0

-:nco_stp
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0 Trigger | evel s sk o
Ol ndicate up to 10 trigDaa.er conditions
O AlI'l musth docoderdata to lgan%edep%m_Lhﬁ;“}g&cimwgﬁ =]
O Trigaqer S
. . LITer EEQUISIUDH mode:
U An y |/O pl n can tri g g e(i Eirn::uar:n %’Pr%rigﬁer&sifinn |
[0 Behaves | i ke trigger | evel “ 0
Segmented;
0 Cr eeatuetsn_stp_tpriinggbglr_dien_ar%it —
for assignment in PinlPlanner
|:| Tr | .g) g‘ er Trigger levels: |3 j
0 Out put signal indicat es'Tmwiren a trigge
occur s Sounce:; |autn_3tp_trigger_in_[l J
O Creatud _stp_tpiggdef alu babmnfRongEds -
assignment in Pin Plapner
OLatency delay usually n*d’i9%4t es number o
cycles after actual tr | gape puoss o pid -
| evel I ~— Active Higk vJ

Tr |

gger |

Signal Configuration:

ng

Latency delaw: |

b



STP FI e Node | S

R Quartus II - C:laltera_trnfQuartus_IlI_Software Design_Series VerificationfQIVT_1/5ignalTapliMiosftop_counter - counter_stratix 10es - [... E@g}

File Edit ‘iew Project Processing Tools Wwindow
E fa o = H 1@ &R
Instance Manager: ’Gg 78] |F|ead_l,J to acquire @ X | JTAG Chain Configuration: |JTI-‘«I3 ready @ x
Instance | Statuz | Incremental Compilation | LEs: 1458 | Mermang: 14338 |
IE‘ instance_one Mat minning 2 729 cells 71GA bits | Hardware: | LISB-Blaster [LISB-0] j Setup..
® instance_ten Mat running W 729 cells T168 bits )
C Device: | @1: EP1525/_HARDCOPY_FPGA_PRC v Sean Chain
¢ | 5| »»| SOFManager Z |l |..a’E:4elcisesfcounter_stratix_'l Oes.s IZI
I Quartus II - C:laltera_trn/Quartus_lI_Software_Design_Series_Verification/QIIV7_1/SignalTapllMiosftop_counter - counter_stratix_10es - [... g@@
trigger: 200705625 17:04:34 #0 é.. File Edit YWiew Project Processing Tools Window
| Hode Data Enable | Tri @ y-% ) | J @ da @1 &
Type |Alias Hame T =
= R IOHE LRSI & Instance Manager: ’Q ] |Head_l,l to acquire N ® | JTAG Chain Configuration:  |JTAG ready pod
Instance | Statuz | Incremental Compilation | LEs: 1458 | Memnany: 14336 |
o R OME_LED_QUT[O] [\7 Mt rnning ~ 729 calls 7162 bits Hardware: | USEB-Blaster [USE-0] j Setup...
=k CRUT|OME_LED COUT[] W B instance_ten Mat running 2 729 cell: 7168 bitz . .
D g 1: EP1525/_HARDCOPY_FPGA_PRC + 5 Ch.
- FouiOME_LED OUTIR] =l = B - -FPeAPRCE w
= _RUT|ONE_LED_OUT[3] 71 < FS ﬂ S0F Manager: &, |...-"Exercises.-"c:ounter_stratix_‘l les.s D
= . Rul|OME_LED_oUT[4] ¥
= RUlOME_LED_0UT[S] F log: 2007/05/25 171317 #0 click to inzert time bar
=] R IONE_LED_OUTEE] W Type [Alias | Hame S -4 -3 -2 -1 9 1 2 3 4 g C 7 5 g 0]
i =)+ COUNTER:u1 |OME_LED_OUT sigght Y onine ¥ zero_ones
=y . R:u1|OMNE_LED_oUTI0] ' |
3 = RUT|ONE_LED_OUT[1] :
& D = R:u1|ONE_LED_OUT[2]
=y . R:u1|OME_LED_OUT[3] ,
Hierarchy Display: = ot |OME_LED_OUT[4] :
= # top_courfer =] _RU1|ONE_LED_OUT[S] :
# COUNTER:u1 =y - Roul|OME_LED_OUT[E] !
|£| instance_one instance_ten
>
< [®] Data Setup
S e t u p t a b Hierarchy Display: X [ Datalog 1Al s
=] # top_counter li‘ instance_one
[¥]® COUNTER:u
D a t a n'@ iﬁncahe P instance_ten
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Basi ¢c Tr

g gc

Al I signall s must| enapl e roC
true for Ilevel t ¢ i ndivi dulal
data cap|ture
N\
trigoger: 2007 0S25 17:04:534 #0 Eﬂlln 3l changes j
Hoide Data Enable | Trigger Enale Trigger Levels
Type | Alias Hame T 1 \V pmm~ - |2F|Basic  -[[3W|Basc  _<J[4F [Basic ]|
o - COUNTER: LA JOME_LED_OUIT v ™ ane twvo three
o . Ful|ONE_LED_QUT[O] v v T 0 0
o . Ful|ONE_LED OUT[] v v T T -
e - Fu1|ONE_LED_OUT[Z] v ™ T 0 T
o o Rt |ONE_LED -_.I_IT[:'-:] M
o - Fu1|ONE_LED_OUT[4] v v 0 ZE Don't Care 0
o Rl |OME_LED OUT[S] v 7 0 s wa 0
e R ONE_LED_OLT[E] v ™ T "\ Faling Edge i
WAl Rising Edge =
3 High
L X Either Edge >
Ri echti c t o
set value
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Advanced

0 Graphi cal

t ool

Tr |

99

t o

Trigger Levels

1

N o

Obj e

L i

2V | Basic - |3|F|Elasi|: -
|Easu: | v
a
Mode List: * | Advanced Triﬁﬁer Condition Editar: Level 3
Type Alias| Hame | Fesult ~
= -~ [T T P |3
- bus_3
+- dataa [ = 1 4]
n S -In. -1 . It
d e +LAG|-4U S t a2 Edge E[] I;aEh resy
= result b2
= ot -: detoctar]) | type UNSIGNED
= COMDITION FOR LESS THAN -
o resutt[d] INCREMEMTALLY data[n]
result[a] ROUTED MODES = rezLlb
—— e M all 7=
Object Library: a E[]La<=h o LOGICAL AMD
# Edge & Level Detectar “ [
+-# |Input Objects g  |twpsl UMSIGHED data[n]
. LEZS THAH OR EQUAL TO rE&ult
+- Ef:um.pansnn Operators L L _E'LTP\J—
+- 3 Bitwize Operators = e
+- 3 Logical Operators ] iaiE]
uction Operatars L8 el LOGICAL OR . .
s 5 g Db e Trigger Condi
nker Operators <
brlar 5 |type[ UNSIGHED
y GREATER THAM v
>

£
[B] Data | E Set@dvanced Trigger 3 >




Mnemoni c Tab

| Mnemonic Table Setup

0 Al l ows a set 0

. . L=l < oo seg dizplay : width = 7 Add Table...
assigneaf used o
. . . LT Import Table. .
O R @H ti c k (I t he Pattern | Mnemonic
file &nembact Taj| 0000 fik Sl
0110011 Faur
[1] Sel ect Add Tabl e 1011011 five Add Entry...
1011111 30
[0 Sel ect Add Entr y 1101101 bwo Delete Entry
1170000 TEVEN
[0 Created tabl e muj 1oom Fine Patter Legend
1111001 three 1-High
bus or group of 1111110 2610 °
( Ri-glhitck bus or 111111}1} i@ht — 0-Lew
. . new new _
t ablBasi i sp) ay H - High
. L-L
OExample: state >
R - Rizing Edge
decoders/ encod g |
F - Falling Edge
E - Either Edge
£ 5 # - Don't Care
E. Cancel




2)) Savee. comSITP FiI | e

St gnal Tap | | Logi c Anal.y

Assi gnnteentttsi ng s
Specify the Signal Tap 'l f



