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2.1 PSoCUDB D PLD D7 —X%F9F+

PSoC PLD %, IFEAEDZXEPLD LR, AND7LADRIZORTZLAMNHREET., ThoOmAIXTOIS LA
AEETY, ChiF, E@. BN7—FTFI9F v EEEhTLET,

ANDZLAANSANDTOF Y F A—LPTIC1L2AKDANZHALET, EPTHAT. AHDE (M) F£IEZF0H
B (C) %BIRTEET, PTOHAFORTZLAADANERYET, ORYF— FOHAIZT Y AL (MC) [TIRfEE

nEd, ¥ 0tw/LiE, ENMOEsEHEO vy 222y o0y I TI,

212 RFT &3, ZFUDBIZ2ED PLD AH Y., TREFNIZIE 8AD PT & 4BDT 7 OEILAHY EFF, PSoC
ICITHZRK 48D PLD AH Y. FDEHERK 12BN OEIILEFZFK 384 ERD PTHRHY EFI, & PLD [FIHIIL
TWET, Fhz. F¥U—Fz—2EFNLTERT M. FELETOEINL SXATL 42— Y + (DS)) IZHE#R
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K 3. PLD IZ¥ v T&ant=-HER

A —»x|tc|tc|[rc|rc|rc|rc|Tc
B »{@x|tc|tc|tc|Tc|TCc|TC|TC
C—{1c[1©1c|Tc|Tc|1Cc|TC]TC
D-—»{1c|@x|Tc|Tc|Tc|TCc|TC]|TC
INa | TC|TC|TCc|[Tc|Tc|[Tc|TCc|TC
INs » TC|Tc|Tc|Tc|Tc|Tc|Tc|TC
e - TC|TC|[TC|TC[TC|TC[TC|TC| X = (A&B)|(~C &D)
W7 Tc|Tc]Tc|Tc[Te|Te[Tc|TC| v = (A&B)|( )

IN8 — TC|TC|TC |TC|TC|TC |TC|TC
TC
TC
TC
(©)
T
T
T

IN9 —p»| TC|TC|TC|TC|TC |TC
IN10 —»| TC|TC|TC|TC|TC |TC
IN11 —p»| TC|TC|TC|TC|TC|TC

MCO (= X
MCL [ Y
MC2 |- OUT2
MC3 (- OUT3
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ROOELDT7—FTIFvERAISRENETS, *7ARILBAFLOR4FEHA, FEHEAEHEHADON
TIhNTYT, (T8 B T, 2 00HIEFE-TIY I/ OEILENLET—2 70—%2HBALET, HHHFRIZOLTIE,
FRALTWATNSRDTIZAIL Y I7LURAI=aF7ILOUDBEDT I AEILDOEHESBLTLFEEL,

X 4. PSoCPLD Y2 O+EILDT7—FTIF v

XOR Feedback (XORFB)
00: D FF

01: Arithmetic (Carry)

10: T FF on high

11: T FF on low
Set Select (SSEL)

(from prev MC) ‘ XORFB[1:0] ‘ ‘ SSEL 0: Set not used
selin 1: Set from input

O}—‘NL\)/L

CptO Constant (CONST) read-only register
0: D FF true in 4

1: D FF inverted in % set out
From OR gate D Q o

Ik QB —!
¢ res ‘

cptl CONST > To macrocell

pld_en
reset 1 BYP Output Bypass (BYP)
0 0: Registered

1: Combinational
Carry Out Enable (COEN) Reset Select (RSEL)
0:Carry Out disabled 0: Set not used
1: Carry Out enabled 1: Set from input
selout
(to next MC)
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PSoC Creator

PSoC Creator (&, /N\— FO z 7HZEIZHIG L=RBRR—ADBREFRH®ELET, Thld. XD 2 DOKELLA
ZTUDBPLDRIZAD Y I HEEERT— IV U ERETEHENTEET,

1.

Verilog: PSoC Creator [&, /\— K™ = 72t 55 (HDL) T#H 5 Verilog 2335 L TWLWET . Verilog AL T,
PSoC UDB ISX vy TENB TR LMEEZERETEEY., COTOELXTIE, PSoC Creator [ZEZ Stz
Verilog a2 /84 STHD Warp™MEaEY—ILZFRALEYS,

ZOF7FTUr— 3>/ — k&, Verlog RA—Z2DAVR—3 2 FOERAZEEHRBELET (RI5EBEBLTLS
LY,
Verilog MEMIZDLVTIEX, TKBA86336 — Just Enough Verilog for PSoC| #ZBBLTL 2Ly,

¥ - Warp @FEMIZ DL TIX. PSoC Creator @ Warp Verilog ') 77 L2 X 4 K (Help > Documentation) %
BLTLLESL,

v . Q °

5. Verilog A—XD IV R—HR > b+

7 module S5RF1ipFlop ( ontput reg g,

input clk,
] input R,
input 5);:

BB R
© o m

2 always @
23 begin
24 case({R,5})

(posedge clk)

Z5 2'p00: f/ preserve state
zZa begin

27 q <= q

28 end

/{Reset SRFlipFlop_
SRFlipFlop
R qr=l

S
clk

2'bl0:
31 begin
3z q <= 1'b0;
33 end

MEnan

35 2'pol: ff
36 begin

37 g <= 1'bl;
end

4 2'bll: [/ illegal atate
41 begin

42 q <= q

43 end

45 defamlt: // never get here
48 begin
q <= dar
end
49 endcase
50 end
51i-endmodule

B cOTO0ERIE, HELGHEEEZRITTSEHICEABNDS — F (AND, OR, XOR, NOT), DFF, &V
MOTORIHEBIOVY FEHETHIEEVHEELLET, PSoC Creator [&, IRXNTHREBFEL(+THL.,

IVFTLIY, Ly o7y T T—TIL (LUT), BLUVDEEL PLD R—RADH#EEIZEH 4 — FEEEFREL
ij-o

F71=. PSoC Creator (FERFEH. MDOTA FFHDIZERY Tz S)L aVR—R2V FHEBLET, ChidD
AVR—RV & PLD ET—ENRADHEAZEL UDB 7 LAYy TEhEzT, #O—8HZH6IRLET,
honaviR—x2 FEFERAT HDIE, Verilog #EHF (2 PSoC O PLD #eexERT 20K EELAE
—GTO

Www.cypress.com

XEHS: 001-89367 Rev. *E 5


http://www.cypress.com/
http://www.cypress.com/?id=4&rID=76925

& CYPRESS

> EMBEDDED IN TOMORROW™ PSoC Creator @ Verilog I2& 2 7A45 57 J)L A v 4 REtOEREH %

6. PSoC Creator AN TR J)L aAvik—R Y k

PWM_1
PWM
(o] ]
= ED_E pwm1|=)
pwm2[=]
SD_E clock
reset interruptf-)
8-bit (UDB)
SPIM_1
12C_1 UART 1 SPI Master
2c UART
[Hmiso mosif=]
sdaf+ Hx e sclki=1
ssf=]
sclt=) tx_interrupti-1
rx_interruptf=] > clock
Siave x_eniE] [Hreset
Hreset rx_interrupt}-
tx_interrupt{=1

13-bit

4 Yo7 Javzs b

PSOC [Z2DWTERIZODREDAZED 1 D&, ThEFRATEIIETT, COY2TILTRO Y LTIk, BEL
PLD A—X® Verilog AV R—F > F KT H5FIBICDOWVTEHBALET,

T, 7TV —2ar /) —bDIUTAUT R—UT AN82250.zip 7 7 A ILEA D A—KLES, FOPz Y + %
R3E®HIC, FDT74ILETHILFIZAEEL T, PSoC Creator T AN82250.cywrk Z 7 A ILEREET, —HFA
Ty hE, EBRREOHERICHE > T CYSCKIT-001 PSoC BiF v + (DVK) @ PSoC 5LP THET 5L 5K LE
Lizo PLEFET L. OBRAKETSY FIA—LTEITTEET, 2OFBPY FEEIILFLT PSoC DVK IZ
oS LLET,

DYoL TASIH PTIE, I27—LOTFTEREEET . 5EY FOV—4 U ABREREN—KY Iz 7ICE
[CEZLFET, OBRREOFMDOLTEH. I7E23BLTLESWL, 20702 z) FOEELERT. RBRE
[ZRTREINTVEETOaAVR—RU N, VAV Y EEVHRE, UDBPLD IZRESA TSI ETT,

ZD7AS Y ME2EHDINE—2VFEARELET, /38 —2Ilk. PSoOCDVK TO2ADIMLARE KR A v FIC
FYEREINET., TSW_ 1] R4 FDRIZEHTLHBEO, Ffz TSW 2] RAYFORIVEHFTLHELL
BIRINET, BHBOREEZTTEHIZ. 4AEOHEIT, DVK LD LED #8BELE T,

PSoC%#Uty rg5&. LEDHOYTY., PSOCHANZITANER BNE., R4 v FERTE)MNTELIELEERL
F9, PSoC (FX 8 ISR LIERERIZHENET, FRETEHZIMN., ELWLWO—4S2UREZAHNTDHE, LED [FEX
T BB =T oRADBANSINFILERLET, BEBATRA Y FERT L. 4EOLEDMTY T, TR
S5SEy bk =45 UREFELKANTSE, LED X 2EHTHO Y FLIBHFET,
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7. 927 TR Y FFAG TopDesign B EE

AN82250 Example Project - Schematic Page 1/2
o
Debouncer_1
Debouncer
PO_0
l_—_. Jo— d gl
= negl- SeqDetect_1 Count4Bit_1
o SeqDetector CounterdBit
—{>clock —zeroln detect— * —en tc
GHD —oneln  restart~ count[3:0] -, Outs
o+ —reset ] -DO— reset .
clk_1 [Ju} clock clk (> clock
R Debouncer_2 R
Debouncer
PDJ‘-} o —d qrel
(] [
z neg—— E
|
—>clock 3
GND
~7
GND
CY8CKIT-001 or other DVKs CYB8CKIT-030, CY8CKIT-050LP
Make the following header connections on the kit with Make the following pin assignment changes in the
jumper wires: ANB82250.cydwr file:
-LED1to P0O_2 -SW1to PO_O - Outs[0] to PO[4] -P0_OtoP6_1
-LED2to PO_3 -SW2to PO_1 - Outs[1] to PO[5] -PO_1toP15_5
-LED3to P0_4 - Outs[2] to PG[2]
-LED4to PO_5 - Outs[3] to P6[3]
Note: Outs[0]...Outs[3] map to LED4.. LED1 Note: Connect PO[4] and PO[5] to LED1 and LED2 on the
DVK with jumper wires.

ANDSOHANDESORNITUTORY TY,

B 2EDWMLAEY R4 YFOAAF., TN aVR—R U b EF->THRERERYMNMIZSh, TyShgHE
hET, COAVKR—RY FETHEXTB=0IZIL. PSoC Creator ZaiR—Rb /1307 4 hEFNRLUBEDOE D
ICE#HLTLESLY,

B AAEVE. BRILTYTELTHRESNET, T0=H., MLREIVOANIE, R4 YFERT ENADD
O—[ZEELET, 2T, TNAIUHD (AT T Ty PTORE] HAlKX, R4 YFHNBEINI=CENE
DTHDEETTEOHIFERENET,

B Z0%. INS5DEBIE, 10110 D—7 VR EFRHET 5K SE/E SNz SeqDetector 3 ViR—R Y MIfTEE
To CONE—2(E, AVR—FR2 FDODHRETAHT0(00000) ~ 31 (11111) OEIDEEZANTEHETER
TEFT (RIFSHELTLEELY,

U HURRKEELCANT L, THRHI MARTY— FShES, ANELo—ERIMEZTY.
BRI WANTH— b EhET,

. B EERATH—FENDBE 4EYE HOUE—FAI U FLEBHET., TRETIE. Uty MRELH
BaInhzxzd, hova—RAHIE. avR—RUFDAREIAHFRIZ I~ DEDLEFELLNVS Ey FESEZA
NTBETHETEET (R10EFSBLTLESLY,

. [HEH LU MBH] ESEHAOTILFILIOSZHEL T, K8 DIRERIZEDE 4{ED LED #EREIL
E3x I
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K8 H 7L 7Oy FOKER

Correct SW press

LEDs ON

Reset/

Wrong Sequence
detect, restart = 0,1

SW Press 1 Correct
detect, restart = 0,0

SW Press 5 Correct
detect, restart = 1,0

LEDs
counting

LEDs OFF

ssaid
S 1081100
Correct SW

press

Wrong SW press

SW Press 2 Correct
detect, restart = 0,0

SW Press 4 Correct

detect, restart = 0,0

LEDs OFF LEDs OFF

SW Press 3 Correct
detect, restart = 0,0

LEDs OFF

9. SeqDetector AVHR—FR 2 FDHAREAIAY
Configure 'SeqDetect’ T [ )

Mame: SeqDetect_1

-

Basic | Builtin a1k
Parameter Value

= - 3

Parameter Information

sequence: Decimal eguivalent of 5bit sequence
eqg. sequence of 22 == 10110

Value: 22

Type: uintd

e | &
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4.1

41.1

K10. Ao B — AV R—R 2 FDHRETAY

Configure 'Count4Bit’ | T -t

Mame: Court4Bit_1

Basic | Builtin a1k
Parameter Walue

e Q-

Parameter Information

period: Counter period value
Value: 15
Type: uintd

FA4EYER hDUA2—HF® Verilog 7741 EL— U RBEHRIVKR—R D FERTT H1-HIZ. Workspace
Explorer @ Components 2 FIZBEIL T £ &L,

PSoC PLD 1 BMIZERT 5 -ODEEL AL, PSoC Creator T Verilog RA— XD I VR—R Y FEEFKT D&
TY¥., [KBA86338 — Creating a Verilog-based Component] Tl. Verilog A—RDaVvR—=> FOERTOER
#ELDHFET, EFE LT SeqDetector & CounterdBit AV R—F 2 F2FRTHE. COTAERIZODNTERET
EBHLSITHVET,

Verilog 3 »R—F > FD{ERL: Counter4Bit

RLEHEAHRZ L Verlog R—ADAVKR—RU +® 120, RV Y b R—TIEEEERBAT-4EY bD

FyvThoo8—TF,

4By kA va—avER—Y FOERFIRE

BEQCTOD) MIHFLWIAVKR—RU FE2BMTR2IENTEETH,. ZOBHTIE. BEOTOD Y MHE

VRN SR ET,

1. PSoC Creator %28 L T. #IR IOV FEEMLET., MyComponents] 2702V FEELET,

2. Workspace Explorer ® Source # 7 T. MyComponents 7—9 XXR—X%H5 ) v- LT, Add > New
Project 2 U v o LET,

3. ZOFRITOC Y rEQAVR—RU L SATSYIZHRET S80I, Create Project ¥4 70% Ry Y RT
Design project ® FIZ#% % PSoC Library Z#RL. Next 22 vY LET, ROBEET. D475 U%
216D CPU a7 %&RLET, TOHR., Oyr—23vET I+ FDEFFEIZL T, Project name %

MMyLibrary] IZEELET,
TERLEZA4TIVIZRL, HLWIAVR—RU FZEUTOEYIZEMLES,

4. Components # 7T, TMylLibrary] 7Rz Y bZE2HEHVUYHI LT, AVTHFERAE AZa—h5 Add
Componentitem #2 Jv 9 LEFT (R 11 EZSBLTLIEEW),

N=aVBEEFEIVR—RY FEICEOHDIDIEERVNPYATT, aVR—R2 FBIZ T_vX Y] 20&mMAE
FT(ZFOA. X [FADv—nN—=D30THY. TYL EIAL4F— /"\—P 32 TF), PSoC Creator (/83— 3
VEBBEEEFOTULT, OVR—RY FOBEBON—D 3 VEBRMTEETS,

5. Symbol Wizard 3V R—3> bDTF U FL— b EFEIRL T, 32R—3 > MZ TCountdBit_vl_00] &£ fFITE

3—0
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B11. HhRE L AVR—2 Y FEERT S
er Component Item &Iﬂ

= Symbol ol
b Empty Symbol Creates a blank symbal. |E|
&| Symbol Wizard Creates a symbol using a wizard.

=l Implementation
@ Schematic Creates a blank schematic.
,ﬂ Schematic Macro Creates a blank Schematic Macro

Creates a new file to add/configure UDB

@ UDE document clements. il

Component name:  component01
componert1 cysym
Both (Debug/Release)

MyComponent

[ createNew v||  cancel ]y

ZOLURILADIEHZZENTEETA., COBHITIE, BRZMNTENEDIZIF—FREFERLET, 5
#IZ DL TIE. Help > Documentation [CH B AV R—FR Y MEREHA FESHE LTS,

6. Create New7/R22ZEH 1w I LT, AVviR—R2V DI URIL D4 F—FEEBILET,

CDVAHF—FTIE ARNEHAEERTSHLOIBRLT, COBHREFE>TavR—r2 b SURILEER
LEY,

7. H1212F79 &5, AR UARIVAIZIEODANIGEFE 2BOENIHEFEEHELET,
X 12. CountdBit HD L U ARILIERR™S « — K

Symbol Creation Wizard l Pl X
Add New Terminals Symbol Preview
MName Type Direction
&n DIGITAL | = |INPUT | =
reset DIGITAL | = [INPUT | = | FEEE =
clock DIGITAL | = |INPUT | = g ::set ©la
tc DIGITAL | = |OUTPUT | * | =) clock count[3:0] (=
count[3:0] DIGITAL | = |OUTPUT | =
Help Number of Teminals Added
Click in the row cell to add./edit terminals. Inputs 3
Double-Click on a row header to delete a terminal Qutputs : 2
InOuts - 0
[ x| coce |

K13 IZRT LIS, OKEHV Uy o LT, DURLVEIRERTY U RILEERLET,

K13.4Evy k hO VA —FAORVD L VRIL

Count4Bit_v1_00_N
Count4Bit_v1_00

[+ en
[+ reset
[+ clock

tc +J
count[3:0] I

14ITRT LIS, AVR—R POV A XELETE, IVKR—R U FDHBREEETEET,
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K14.4Ey k hova—DRES VR

Count4Bit_1
Counter4Bit

=en tcte
count[3:0]HJ

[Hreset

> clock

8. YUNRIEIRRTEEZAR—XEHY ) v LT, Properties 9 ) v LET, 15 IZRT & S51Z, FAN
T4 T 4—JLK® Symbol % < 3 > T, Doc.CatalogPlacement D&REEE (...) 7 Vv I LET,

15 S URIVEHEDFATRIT Ry I R
( Properties &J ]

=] A

=2 £
Doc Filename CUsershanto'\Desktop ' ANEZ250" -
Doc.LastModifiedBy anto
Doc.LastModifiedOn 09/14/2012 14:56:43

E Symbol

Doc.AnnotationComponent False
Doc. AP Prefic
Doc CatalogPlacemert (Collection)

Doc.DefaultinstanceName

Doc. Symbol Summary
Doc.SymbolVisibleInCatalog True
Doc.URL -

m

Doc CatalogPlacement

9. 16 2579 & 51, Catalog Placement 4«4 7 A4 T, [Community/Digital/Logic/Counter 4-bit] ZAHLET,
ZhizkVY., A2 —I[&. Component Catalog 7« > Ko ® Community # 7T, [Digitall 74 /ILZ®D
TLogicl 47 74 INADHICEESINET, TDOHZ2 OS5 £IE TCounter 4-bit] T,
16. 2 OJREEHRET S
Catalog Placement &Iﬂ_hr

» Community/ Digital/Logic/Courter 4-bit {’gl |

* ] Default Parameter Values
CY_COMPONENT “=GetComponert Name|
CY_CONTROL_FII <:defautt=>
CY_FITTER_NAM *=GetShortinstanceNa
CY_INSTANCE_SI "=GetShortInstanceNa
CY_MAJOR_VER! *=GetMajorVersion{)"
£V MINAD WEDE - Cotllinadlominnd o

CY_COMPONENT_NAME

|| »

Ao —RICKRETREGESEZE T30, AVR—RY bDIRSA—L2—%BNTI2BRENHY ET,
10. Y URILEBRTEERAR—REHY ) v LT, Symbol Parameters 2 v LET (K17 28EL TL

&),

INSGA—=B—DB, 34T, BLXUTIAILFDOEE. ThEN Tperiod] . Tuint8] . &V 15 IZHEEL

FFo CONFTA—F—IZkY, A—HY—[FHhREIAFTHhI U2 —DOEHEEZRETEET (R0 ESHEL

TLEELY,
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11. Parameter Definition 4 7 R4 Rw 4o XM Misc 24 & 3 > T Description 74 —IL K%Yy LT, 2D

17. CountdBit D URIL IS A —B —

-
Parameters Definition [ [
teme 1 - BB =

CY_MAJOR_VERSION  [string *GeiMaior\| | |3 Misc
CY_MINOR_VERSION |string *—GetMinor| Category  Misc
Check Ran True
CY_REMOVE bool false = Description
CY_SUPPRESS_API_GEN |bool false DisplayOnt- False
Hardware  False
CYEVERSION string ‘GetMarke| Read Ony Falss
INSTANCE_NAME string " GetShortlr Tsb Basic
Validators 0 Validator
' - J Misible True
4
| Formals | Locds | ar
Name: pencd Cat
m:u%ts Parameter Category within a Tab
o J[ cmes |

NS A—F—RIZERLET,

Validators 74 —J)LEZEJ ) YO LT, NSA—F—DRIAYV—ILEZRELET, RIAYV—ILIE. NFTA—F—

NHEBANEEURNICHEINEF I VI LET,

K18D k512, FAHEN1~15DMEICHEIZ LEZRAT I IRIMY—ILERELEFT, OKEI YU LT,
EEFERALET,

12. ® 19 I25R$ & 512, Parameter Definition 54 704 Rv 9 AT, Hardware 7«4 —JL K% TruelZty FLZE

18. Count4Bit DREEY —IL%EMNT 5

-
Parameter Validators m

Expression Error Message
» Speriod>0 && Speriod <16]

Please enter valid 4-bit period value

* L

If (Speriod=0 && Speriod <16)fails, the emor message "Please enter valid 4-bit period
value" will be used

& J[e= ]

T ThiL, /185 A—8—% Verilog 77 A ILIZET=HIZHETT,
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19. INSA—F—DN—FIx7~DB|EEL

Parameters Definition lilﬂ_hj
Hame Type - ‘:,:l |
CY_MAJOR_VERSION  |string G | |5 Mise
CY_MINOR_VERSION  |string =g E,f‘ag,fg :"sc
eck R True
CY_REMOVE bool fals|E Descrptic Counter periol
CY_SUPPRESS_API_GEN |bool fals " 2l s =TT)
L True
CY_VERSION string =G R = i
INSTANCE_NAME e =H Ja:’dat ?a‘sf';,(ﬂ
lidators idator
period |uint8 . - Visible  True
4 | m +
\FQLE'SJ Locals 4P
Mame: period Hardware
m:urgs ls the Parameter passed as

Verilog DefParam?

ST —-==E—

RORATyFTELT, BEEY VHRILE Verilog 27 A JLIZY) 9 &#FEF, PSoC Creator (&, a>R—+2 b
L URILIZE DT Verilog VT LEERLFET,

13. 2OE=®HIZE, YURLEBRTEERAR—XEHY ) v9 LT, Generate Verilog 9 v o LET, 20
D& 512, Generate Verilog #4705 Ry Y RATT I+ FRENDEFEIZL T, Generate 27 v LET,

20. Y URILA®D Verilog 7 7 1 LD AERK

r 2
Generate Verilog &lﬂ—hj
tem Name ourt4Bit v1 00.v|
Destination My Library
Target

Generic Device

| Genemte | | Cancsl |

b

Target DIEIE, HEDT/NA RDBEEEFHIRTIDIFEATEETN. COFFTETIHILIEEEZFEALET,
ER L= 2 RIL®D Verilog 7 7 4 ILHSHEENY F3,

3E: Verilog 7 7 4 JLIZIE, 3#D#start header - fend BAHYET, COT 7 ILEZHRET I, £2THI—F%E
NoDEIDIVAICERELTLESL, S0ty 23 4 TD Verilog 77 4 IL~DEEIL, Verilog 774
IWEBERTHEEBLBYET,

COFEFRT, Verilog THhO VA —%RTESLSICHYET, SEOLHIC, BE2HEI—FEFI—F1ITRLET,
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Verilog &t 4 Ev F hov s —
FP, HAZLPRAEFEHAIZLET, CountdBit v 00 EZa— LD IO VR FERDESIZEBLET .

output reg [3:0) count,

output reg fc,

E: Verilog 77/ VEBERT 5568, CWoDEBZRERTOILELRHYET, £z, ChOoDEZRFTT7Z7MILA
DEIMBDFFTITI ZEIEXTEEEA,

RIZ, ThHEIHARTTH A=, Verilog 77 A4 )L Thstart body &#end T A FDEIZ always T7A YD (B &
voRvy TyCOER) EFMAET,

always @ (posedge clock)

begin

end

F AV ERABIEORBDARERERBT 2-HIC, PSoOCRIHTRSTA T Ty /0y I 2FERALERES
NRWTT,

Ao vE—ICER#Y Y MESHHYFET., COESHTH—behd&, Ttcl & Tcount] dEAZEY JTL
EXR
if (reset)
begin
count <= 4'b0000;
tc <= 1'b0;
end

FEEREUEY b TV EY MESIYR—bSNFET, R IV YT JOY TEROFEMIZDOVTIE.
I'Warp Verilog Reference Guide] M 3.3.2 81 Z#SBL T 2L,

en AR WN—FDx7 4 X—=TILTT, COAND LOW DIFE. HAET I T+ TOFEETHBH. JUR—
v FOREEFEDY EEA

if (en) /* start counting */
begin

end

else /* preserve state */
begin

count <= count;
tc <= tc;

end

count MEHAMEIZET D&, count M period CFELWTHBIRY . HRDADIY A tc IREB L ERIVE
NHYET,

if (count == period)
begin
tc <= 1'bl;

count <= 4'b0000;
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end

FITHRWE, AEY F BV E—F 0N D pericd FTHIU ML, RETF4 T Ty TEIC count HAZEA Y
DVAV T EIRENHY FET,

else
begin
count <= count + 1;
tc <= 1'b0;

end
Verilog 77 1 LADEBEN R -1=5, RFELET, ST 4EY b7y T hoo 42 —0 Verilog Bl A5 T LE
¥, TeHIA—KRIEa—KF1LIZRLET,

I—F1L4EY k A28 —D5EL% Verilog %5t

module Count4Bit vl 00 (
output reg [3:0] count,
output reg tc,
input clock,
input en,
input reset

parameter period = 0;
// #start body' -- edit after this line, do not edit this line

always @ (posedge clock)
begin
if (reset)
begin
count <= 4'b0000;
tc <= 1'b0;
end
else
begin
if (en)
begin
if (count == period)
begin
tc <= 1'bl;
count <= 4'b0000;
end
else
begin
count <= count + 1;
tc <= 1'b0;
end
end
else
begin
count <= count;
tc <= tc;
end
end
end

// #end® -- edit above this line, do not edit this line
endmodule
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MyComponents] 7AY x4y FTIDaAVKR—FY bEHERAT HICIE. TMyLibraryl #&EFEHKRELTEET S

DBENHYET,

%359 51=HIZIX. Source # 7T MyComponents 5% 1) % LT, Dependencies #Z#RLFEF, H21IZFRT
& 312, User Dependencies D FIZ#H S MyLibrary] OF v IR YV ANFz v I INTVSIE&#RHERALTL

=&,

21. AVR—=22 DS 4 T35 ) iREFEFREEMD

f Dependencies l el ]
Dependencies I Build Order |~ Bootoader

Projects [ MyCompaonents i ]
System Dependencies

Praoject Components Code
CyComponentlibrarylpdates
CyComponentLibrary
CyPrimitives

User Dependenciss X [# E]
Project Components Code
CyAnnetationLibrary (=]
CyReferencelibrary (=]
=

[ ok | came |

REtTHERT 511X, Component Catalog 7O x4 +® TopDesign.cysch 77 4 JLZFLVT, Component
Catalog [CBEILET, 4 EY b hH 22 —F Community 2 TIZEEBShTWET, ThERBERIZESY S LK

Ay 7LT. BEGERETVET,

F:S5475) Javzy FOEREFERAEIZONTIX, PSoC Creator M JL FERE lLibrary Component
Project] & TBasic Hierarchical Design Tutorial] #&8 L T ZELY,

RlE. Verilog TO—7 U XEHEFIVHR—FR 2 b EERLET,

Www.cypress.com
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4.2  Verilog 2 vR—=x > FOYERK: SeqDetector
SeqgDetector AVR—FR Y MEZOH L TLTAD Y FOFILTT, Ehik. PSoC PLD IZEE SN =R EARER
S5EY bD2EHDL—4 U RREERTT,

421 SeqDetector O YR—=R Y FDOERFIE
SeqDetector DEFKFIEIEh D o2 —LR%KTT,

1. Workplace Explorer @ Components # J##I{RLFEF, MyLibrary 7R2 Y FE2HY Y vH LT, Add
Componentitem 2 1) v 9 LET,

Symbol Wizard AV R—3 2 DT T L— bEERL T, 22R—F > bIZ SeqDetect_vl_00 &£+ FET,
Create New R2 2%V JwH LT, AaviR—x2 b PURIL D4 F—FEREBILET,
20&S512, EBRRVRILAIZABEOAAREKRE 2BOEAHKEEELET,

22. SeqDetector D ¥ U ARILIERL D 4 ' — F

Symbol Creation Wizard l T
Add New Teminals Symbol Preview
Mame Type Direction | =
zeroln DIGIT.. | = |INFUT | =
oneln DIGIT. | = |INPUT | = L SeqDetect v1.00
5 zeroln
reset DIGIT.. | = [INPUT | = |[= = oneln detect }=
clock DIGIT.. | = [INPUT | = (5] reset restart (=
5 clock
detect DIGIT.. | = [OUTP.. | =
restart DIGIT.. | = |OUTF.. | =
[N _ _ %
Help MNumber of Terminals Added
Click in the row cell to add/edit terminals. Inputs < 4
Double-Click on a row header to delete a terminal. Outputs : 2
InOuts -0
[ ok [ canes |

5. 23ITRT&LIIT. OKEYV Y v I LT, PURLEIBETY URILEERLET,

23. U= U RBHBORID T URIL

SeqDetect_v1_00_N
SeqDetect_v1_00

[+ zeroln
[+ oneln detect ]
[+ reset restart ]
[+ clock

241TRT & SIT AVR—R U DY A XEEETEET,

24, O—H U RABRHBORED L VRIL

SeqDetect_v1
SeqgDetector

[4{zeroln detect]
[H{oneln restartH]
[Hreset
[

clock

6. VURIBIBRTEERR—XEHGHY ) vY LT, Properties &9 JvHo LET,
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JamnF 4 T4—J)L KD Symbol £4 < 3 > T, Catalog Placement D EMEE (..) 29 Vv o LET,
CatalogPlacement T Community/Digital/Logic/Sequence Detector 5-bit # AH L E T,

Zhiz& Y. SegDetector [£. Component Catalog @ Community # 7. [Digitall Z#J/L%® lLogic] 47
TAHILEDHICEREEINET, FDH4EO45 4L TSequence Detector 5-bit] TY,

7. SeqDetector D —4 U REEHREAREICT H1=HIC. AVR—FRU rDNNSA—F—%FBMLET,
DURIERETEERR—XZEY 1) v %Y LT, Symbol Parameters #%9 ')v 9 LET,
BE25D&3I2. RXTA—F—D&M, 44T, BLVHEEEZZTNZH Tsequencel . Tuint8] . LU 22

— i
ICHEELFET,
R =
25. SeqDetect FIZ/INS A —4—%2F&HET D
-
Parameters Definition m
Mame Type - E %l | j
CY_MAJOR_VERSION string =G B Misc
CY_MINOR_VERSION |string = ?:3:%’, ’T“““
iz lrue
CY_REMOVE bool fals| = Diescriptic
CY_SUPFRESS_API_GEN |bool s 35:;'3"’0' EE:“
argware ralse
CY_VERSION string =G Read Ont False
INSTANCE_NAME string = Tb___|Basc
I = Validators 0 Validator
p [Coooeres R - | oo e
<) il -
~._ Formals |\ Locals L
MName: sequence Category
m:ugs _I?_arameie( Category within a
ab
ok [ owes |

8. Parameter Definition 54 7 B5 R v o XM Misc £4 & 3 > T Description 24 —JILEZH 1Jv o LT, 2D
INTA—F—RICREBRLET,

9. Validators 24 —J)LFZED )y I LT, O—TVADBRIMY—ILERELEFT, M 26 D&LSIC. O>—7 U R{E
MNO~3LDBICHEZLEERIET HT-DITHRIEY—ILEEZELEFT,. OKZEI v I LT, EEZERALET,

26. SeqDetect ADRIEY —JL
rParameter Validators m

Expression
» Ssequence >=0 &4 Ssequence < 32

veen 0 and...
* ]

If {Ssequence ==0 &4 Ssequence < 32)fails, the ermor message "Please enter sequence
between 0 and 31" will be used

o Jie=

10. Parameter Definition 4 704 Rwv o RIZR>1=B. Hardware 74 —JL K% True 2ty FLET,
11, ZOE=®HIZIE, YURILEIBRRTEEAR—X%EHY ) ¥4 LT, Generate Verilog 9 ) v Y LET,
RODATyvTELT, MBRSURILE Verilog 77 AILIZ) v SEFET,
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12. Generate Verilog #4 7AJ Ry A TIRTOHREEDLEDNDEFEICL T, Generate &7 Y v I LET,

= VABRHBED 1 —ILADTEY Verilog 23— FIE, 1§ CICERBEEIhTVET ., ROEHTIE, I—FOEL
N—YEHALEY,

Verilog §&&t: SeqDetector
hova—ELRE. RYDERELE LT, SeqDetect EX 2 —ILDIERY R MZHAOEEHELET,

output reg detect,
output reg restart,

U URBRHBOEELERIL, AH6REHDIRT—FIIUTT (M8, ThFNDIKREICHELE-O—HIL
NG A—B—%ERKT S=0I12, T2 a— FZ#start body A+ FOBERIZMAET,

localparam START = 3'd0;
localparam STATE 1 = 3'dl;
localparam STATE 2 = 3'd2;
localparam STATE 3 = 3'd3;
localparam STATE 4 = 3'd4;
localparam DETECT = 3'd5;

KEEBEDEHD localparam F—TV—FRZFE--TEEINDZELICTEFRELTLESL, TNITKY., hDE
Da— )L TRLANDEHREFERT I EEZHEET,

REELEH % Treqgister] 24 TE LT, "2 —2%#%F Twire] 24 TELTEELET,

reg [2:0] state curr, state next;
wire [4:0] pattern = sequence;

D= ZABHBED A -ICE, BRI OV EAEHLETOV I EWNS 2D alvays TRV INRHYET,
always IBRITO YV IFRSTF 4T Ty PThYA—SzoU v T 20y TERLLSICBIMELET,

always #i#EHLETO VY& LTOBYICERSINDIEUITAETs VR MHYFET,

always @ (oneIn or zeroln or state curr or pattern)

5E: PSoC Creator (< Verilog, always XSV TAET o URAMEFREZITAERY FEA,

always fiAEHLETOVIE, ANETI—FL, ANERBRATOREBICESOTROKEZE YL TET, 1
NODANDVTNADEHENDE, TOANDNF IV I SN, HHVERBFATORENHEIFSLET,

BIZIE, RMOKEFIUTDLSTY,

if ((onelIn & pattern(4]) ||
(zeroIn & !pattern(4]))
begin

state next <= STATE 1;
end
else
begin

state next <= START;
end

F:pattern[411FV—4 UV ADBRYDELWMEZHRELET,
OIREEILREHRIZ, AV R— > AN % pattern[3], ..., pattern[0] EEE LT, XROKEZTaI—KLZET,

Verilog 774 LADEEN D126, RFELET, COBRT. P —7 U ABHBOHRFEIETLELZ, Th
EREITHERATBICE. hY 2 —OHTHRALEFIRIZRVNETS,
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5  T—2/AF/ER PLD R—RDEXE
BIE. 24307, BEURIHT TV r—2avid, EREEZXZASHREBRICETIERNSRLY ET,
ZERAEIE LT, UDB ) V—RZFATIRELHELEIUTOEY TY,
" PLD (S V4L BDyY): fliHiEe. CPLD#E. JL—BP vy,
B TANRR(RISIVFY—FBODYY)BEE. 241325, EE,
BIZIE, LLTD, T—2 /XXX PLD TETEN-8EyY NEHELREBEEEZEATHET,

PLD DAIZHIFEH ) Y—RHE T—R2IRRDHIHEITEY V—RER
e PLD ERRE (%) F—HIRR fERAR (%)
ADDS8 5 10.4% 1 4.2%
SuB8 5 10.4% 1 4.2%
CMP8 3 6.3% 1 4.2%
SHIFT8 3 6.3% 1 4.2%

EERIL 24D UDB #EZA TWATINA RATHESNET,
PSoC PLD THAMAEEEZETTEEITN., TR ED2—ILEFRALEVE, UY—XFRRIZHYARSETT,

6 FEH

D7 FYHr—ar /—bFTIE, UDB PLD #84rL. PSoC Creator T Verilog A—XDaAviR—F% > FEERT
BODHHTOCRICOVWTHBALES, COF7TVSr—Say /—rEEHFHAWNEEW=%, PLD 7—F%T7
FrIZFELLAY, Verlog A—ZRDBEDHRA L aVR—RY bFEERTEENTEET,

PSoC UDB [&. TR IILKRFICERENONRMET—FTIOF Y 2REBLTVWET, BEEZLOILHIEEEMR
BEDETHEFEDAD v I EKE%E PSoC D PLD ITHBIET 52 ENTEET, SEICEMLTEREX, PLD &T7—4
INRAERAEHETHERT I ETRVKCEITEET ., UDB T—2/NRDFMICDOLNTIE, AN82156 5L
TLEEL,

6.1 DD ER
HEAIK. VY—R A2 FZBT 5. PSoCPLD E3E&1HttdD CPLD EDLEEBEREZTHLET,
{18k B TlX. 2 2DflEFE->TI I/ OELENLIET—2 70—%HBALET,
fFERCIZlF, Y= v ABRHBES 12— ILADTELY Verilog a— KZREHLET,
HERDTlX, FASI Y FOMET 7 AL EBNZ A S VBN EHEICHRIALET,
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7 BEE!) V—R
7IVH5—ay /—Fk

ANB82156 - PSoC 3, PSoC 4 and PSoC 5LP Designing PSoC Creator Components with UDB Datapaths
ANB81623 — PSoC 3 and PSoC 5LP Digital Design Best Practices

AN62510 — Implementing State Machines with PSoC 3 and PSoC 5LP

AN61290 — PSoC 3 and PSoC 5LP Hardware Design Considerations

AN72382 — Using PSoC 3 and PSoC 5LP GPIO Pins

AN60580 — SIO Tips and Tricks in PSoC 3 and PSoC 5LP

AN54181 — Getting started with PSoC 3

AN79953 — Getting Started with PSoC 4

AN77759 — Getting started with PSoC 5LP

AN221774 Getting Started with PSoC 6 MCUs

KB AL

KBA86336 — Just Enough Verilog for PSoC

KBA86338 — Creating a Verilog-based Component

KBA81772 — Adding Component Primitives / Verilog Components to a Project

Basics of Verilog and Datapath Configuration Tool for Component Creation

ETA

LD ET#I&. PSoC Creator £ & U Verilog 3 viR—+ > FOERTOERIZDOVWTHALET,
=¥

Creating a New Project

Using the Start Page

AVR—RY FOER

PSoC Creator 113: PLD Based Verilog Components
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C f{IgC: =4 U RBHIBOD Verilog a—F

module SegDetect vl 20 (
output reg detect,
output reg restart,
input clock,
input oneln,
input reset,

input zeroln

)i
/* Note that the value assigned to the parameter in this line
* has no effect. The actual parameter value is taken from
* the component customizer.

*/

parameter sequence = 0;

// #start body' -- edit after this line, do not edit this line

/* Six states are required.
* The states follow START -> STATE 1 -> ... -> DETECT if the
* correct inputs are entered. As soon as a wrong input is entered
* the design jumps to the START state. The states are defined as
* localparams (instead of “defines) to limit their scope to this
* module only.
*

/

localparam START = 3'd0; /* detect, restart =0, 1 */
localparam STATE 1 = 3'dl; /* detect, restart = 0, 0 */
localparam STATE 2 = 3'd2; /* detect, restart = 0, 0 */
localparam STATE 3 = 3'd3; /* detect, restart = 0, 0 */
localparam STATE 4 = 3'd4; /* detect, restart = 0, 0 */
localparam DETECT = 3'd5; /* detect, restart =1, 0 */

/* registered value to hold 3-bit state */
reg [2:0] state curr, state next;

/* pattern[4:0] holds the user-supplied sequence value

* suppose sequence = 22 then pattern(4:0] = 5'b10110
* Note that pattern[4] is the first-entered user input
*/

wire [4:0] pattern = sequence;

/* Sequential block of the state machine - outputs are assigned here */
always @ (posedge clock)

begin
/* reset causes the component to enter the START state */
if (reset)
begin
state curr <= START;
/* Immediately assign detect and restart values */
detect <= 1'b0;
restart <= 1'bl;
end
else /* reset is not asserted - go through states */
begin

state_curr <= state_next;

/* Assign 'detect' value - 1 only in DETECT state, 0 otherwise */

if (state next == DETECT)
begin
detect <= 1'bl;
end
else
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begin
detect <= 1'b0;
end

/* Assign 'restart' value - 1 only in RESTART state, 0 otherwise*/
if (state next == START)
begin
restart <= 1'bl;
end
else
begin
restart <= 1'b0;
end
end
end

/* Finite State Machine combinatorial block - contains most of the
* combinatorial logic.

*/
always (¢ (onelIn or zeroln or state curr or pattern)
begin
/* If either a one or zero has been entered, take action */
if (oneIn | zeroln)
begin
case (state curr)
START: /* Initial state */
begin
/* check whether the first bit entered is correct */
if ((oneIn & pattern[4]) || (zeroIn & !pattern[4]))
begin
state next <= STATE 1;/* advance to the next state */
end
else /* revert to the initial state */
begin
state next <= START;
end
end
STATE 1: /* First input is correct */
begin
if ((oneIn & pattern[3]) || (zeroIn & !pattern[3]))
begin
state next <= STATE 2;
end
else
begin
state next <= START;
end
end
STATE 2: /* Two inputs are correct */
begin
if ((oneIn & pattern[2]) || (zeroIn & !pattern[2]))
begin
state next <= STATE 3;
end
else
begin
state next <= START;
end
end
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STATE 3: /* Three inputs are correct */
begin
if ((oneIn & pattern[l]) || (zeroIn & !pattern[l]))
begin
state next <= STATE 4;
end
else
begin
state next <= START;
end
end
STATE 4: /* Four inputs are correct */
begin
if ((oneIn & pattern[0]) || (zeroIn & !pattern[0]))
begin
state next <= DETECT;
end
else
begin
state next <= START;
end
end
DETECT: /* All five inputs are correct! */
begin

/* When in the detect state, if an input is given, show same behavior as START */
/* check whether the bit entered is the correct beginning to a new sequence*/

if ((oneIn & pattern[4]) || (zeroIn & !pattern[4]))
begin
state next <= STATE 1;
end
else /* revert to the initial state */
begin
state next <= START;
end
end

default:/* we should never get here - reset the component*/

begin
state next <= START;
end
endcase
end
else /* if neither 1 or 0 have been entered, stay in same state */
begin
state next <= state curr;
end
end
// #end’ -- edit above this line, do not edit this line
endmodule
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