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4”7 (C) . PT faiimt/2 OR FEAIRIHIA . OR I A BUA R Z I8 (MC) o ZHIu AN &I H T
fish 5 o

WWW.Cypress.com % gw'5: 001-93058 RA*D 2


http://www.cypress.com/
http://www.cypress.com/?rID=69774

A
s

-

CYPRESS

EMBEDDED IN TOMORROW™

fi F Verilog 523 PSoC® 3. PSoC 4 1l PSoC 5LP [1J7] 4 FEi8 # %1t
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FEE 4 R T e RN . AT VAR G R et . st B B BRI R T 2 R e B . HEH
RIEEAMANRENEL, BSHRSHFM+H UDB &4 CEHIT) MTHAE.

| 4. PSoC PLD % B t4EH)

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) ‘ XORFBI[1:0] ‘ ‘ SSEL 0: Set not used
selin 1: Set from input
3
—; B
1 A4
|: 0
Cptl d CONST > To macrocell_
cpto Constant (CONST) read-only register
0: D FF true in 4 .
1: D FF inverted in ﬁ Seh > ou
From OR gate D D Q o
clk QB 1—
res ‘
pld_en
reset 4 BYP Output Bypass (BYP)
0 0: Registered
1: Combinational
Carry Out Enable (COEN) RSEL 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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2. FEHEE. Wi BEEHEEERSRIT] (AND. OR.
3. PSoC Creator XOR. NOT) . DFF FIHEH @M, HT

PSOC Creator R TFRAEH T — LT HA I 555 B L L s
SCRE, (T BLEIE LT #9F 7 5523 UDB PLD 248 3) i, T LOT) APV o
G RIAR A L DIRedeft 7 &M/ 5.
. e PSoC Creator 424t 7 —A~Fig H il i br 4
1. Verilog : PSoC Creator 37 £ il 1 f & & 5 \ . , P %
(HDL) , Bk Verilog. 11 Verilog B, 0] LASZEL }%gﬂﬁtﬁ" gggﬂﬁw}zaﬁ&%ﬁiﬂ@a E.P‘szjuﬁﬁ%
B A 5] PSOC UDB MM 3h . it BT 7 fiety UDB FEAIT. 14 6 M ity e AL 1
Verilog %% 2. A GIASK ] Verilog) b s 1 B 7925

B AR AL, & T R TOIE T Verilog el 6. PSoC Creator 195 741
FIdfE GESHEE 5 . PWM_1
. N N ) PWM
FAE TR Verilog, 152 KBA86336 — PSoC A
ki tcf=!
K1 me o] e alo ol
HE: Bk Warp BIH4HES, " LUE PSoC Creator pwm2t!
) Help > Documentation 3Z.% % Warp Verilog % e SDE =Dclock
=1 [Hreset interruptj+]
*E' rgg ° 8-bit (UDB)
i 414
K| 5. 3T Verilog K 414E UART 1 SPIM_1
12C_1 SP| Master
_’ module SRF1ipFlop | t:::;pu:t r:i}kq, 12C o™ UART ol ={miso mosile
18 . X
19 input R, Sdal = SCS”S( E
20 inpat  5): scl= tx_interrupt|=]
21 rx_interruptfs (5] clock
22 always @ (posedge clk) tx en}l=
23 begin Shave =lreset - G{ieSci
24 case({R,5}) rx_interrupties
25 2'pb00: /f/ preserve state tx_interrupta
26 begin 13-bit
27 q <=
28 end
2%
=0 2'b10: //Reset SRFlipFlop_
31 begin SRFlipFlop
3z q <= 1'b0;
33 end &R ar!
24 =S
35 2'b0l: //Set Epelk
36 begin
7 g <= 1'bl;
38 end
33
40 2'bll: f/ illegal state
41 begin
42 q <= g
43 end
~5 default: // never get here
46 begin
47 q <= d;
48 end
43 endcase
50 end
51ilendmodule
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4. #HImA
T PSOC IRAF I —FTHAB AR S . % bI F YEAIA 8 T GIEE3E T PLD M1fi 22 Verilog ALEFI & 5T,

T S R 288 I 5 ik TUIRT R 3k ANB2250.zip U, ARJE M. EMEEFZMHE, HMEZE R, RETH
PSoC Creator H /] AN82250.cywrk 3. MR EE e, WTRLRiHZH, {#2 8E%7E CYBCKIT-001 PSoC
FFREM (DVK) 1) PSoC 3 Hialt., REHAT TRMMIEN, BHAEHMT L& LigiT. wEFziE, IEHHR
F£3 PSoC DVK i,

Zon BB R R E & SE LT 5 AF SIS — R E T, BREEEPTRAEE, B3R T, %
T H ) — A AR, SRS Ah, R E - BRI 4R R AE UDB PLD HsgIRie .

%I E o SRR Y NG . %R PSoC DVK _FIMANREEIT S H N . T ‘SW_17 {HF
NP0, MIE TR ‘SW_2° NFREHE 1. W% HAE DVK LIRSS LED, LSS A28 FR S

BEHi%E PSoC I, LED &AMk AE, LAEH PSoC CAUELIFiHIT— il (BIIZFIFL) . ARG, PSoC <ilfE
K 8 FATERAIPRER. REEARRE /N EMEARZELYFS], N LED &EILEt, UiRHEEEINTLYF
Hlo FERIE T IFREITIFUA LED. S8R 5 A7 F 54 IER, W LED £ L) —#thiss RIT a5

K 7. 7l H 0= B P

AN82250 Example Project - Schematic Page 1/2
[0
Debouncer_1
Debouncer
PO_O.
I——_.J - —d ql
z neg|- SeqDetect_1 Count4Bit_1
@ SeqDetector Counter4Bit
—»clock —jzeroln  detect— ' —en tefel || .
GHD —oneln  restart|- count{3:0] & _ L, Outs
[T} —{reset ] -DO— reset : . .
clk_1 [+ clock clk[JL}— > clock 2
00z Debouncer 2 iz
Debouncer
PO_1,
I Pd—e— ——d g}t
o 1
z neg—— =
H |
—{»clock Ok |
GND
N
GND
CY8CKIT-001 or other DVKs CY8CKIT-030, CY8CKIT-050LP
Make the following header connections on the kit with Make the following pin assignment changes in the
jumper wires: ANB2250.cydwr file:
-LED1to PO_2 -SW1to PO_D - Outs[0] to PO[4] -P0O_0OtoP6_1
-LED2 to PO_3 -SWZ2to PO_1 - Outs[1] to PO[3] -P0_1to P15_5
-LED3 to PO_4 - Outs[2] to PE[2]
-LED4 to PO_5 - Outs[3] to P8[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.
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55 AN B A LA TR
(R P SR B AL I S 1 N T R R BRI IE R . 1544 PSoC Creator A Component Pack 4
BB AR, DME ) )i

LI NGO SN S Mk oSN v i N S I 5 T D E DN AN R 2 19 SR R PR s S Rt N TR iod
UM i R R A R S

ARG, XEESSHEIET SeqDetector A, %A HECE VM 10110 /K%, £ 0 (00000) F 31
(11111 [EFMEZAER A BIA e flw . RITsE s (& 9) .

w QURIEFRA TRURETIIA T, ATEE R g B R - MER AR, BaBeEE A

m WUR AR F SRS, N4 G R T, BE SRV RALRES . 8RR 13 15 Z EPTRE R 4 A2
HIE B HAE R A, wT LR R R (& 12) .

CHEJFT R A S S et SRS, XA AT BURYE I 8 TR EPIRZS & 9KE) 4 4> LED.
K 8. 7T H AR 1A

Correct SW press

LEDs ON

V/\Reset

Wrong Sequence
detect, restart = 0,1

SW Press 1 Correct
detect, restart = 0,0

SW Press 5 Correct

detect, restart = 1,0

LEDs

LEDs OFF .
counting

ssaid
MS 1981100
Wrong SW press
Correct 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
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9. SeqDetector ZH {4 i il #%

r R
Configure 'SeqDetect’ Iilﬂ

Mame: SeqDetect_1

Basic | Builtin 4k
Parameter Value

e [ B

Parameter Information
sequence: Decimal equivalent of 5-bit sequence
eg. sequence of 22 => 10110
Value: 22
Type: uintd

s ] ][

10. tHEAR A E g%
[ Configure 'Count4Bit’ Iilg1

Mame: Court4Bit_1

Basic [ Built-n L
Parameter Walue

e Q-

Parameter Information
period: Counter period value
Value: 15
Type: uintd

e | ]|
b

HE: BEEE 4 SAOTEEEAF AR AT Verilog SCHF, 15513 Workspace Explorer (CLAEXHIYES) 1
Components () &+,

AHE R PSoC PLD, %4t PSoC Creator O EE T Verilog FI414F. KBA86338 — fill &L T Verilog 444
Ry 45T £ Verilog MBS RE. Wi A1 SeqDetector £1 CounterdBit 201475, 0] LR Z

.
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4.1 B Verilog Z44: Counter4Bit
WA FP B AL E T RENT 4 1738 T 408y 2 —Fh 2T Verilog Ik 81 52 H & SCAHAF .
4.1.1 ANTHEBHEENCIRED R
ST DM — N EUE T H F B R m2RZ I E N, BTEZR B, R AT E TR
1. A3z PSoC Creator, PJFiBGIE—MHIIH . fEHREIF, ¥ ‘MyComponents” (IR 1ENTUH 4
R, w11 fros.

WBYER, XT Creator 3.3 B SihA, HraulH XHEHES A FTeL M. 1E7E “Design Project” JEIR T IR
HEH LR “Target Device” FFIEREIEAMEH MM, ARG AT “Next” o HEETRIEREHERF “Empty
Schematic” T & “Next” , Koo —SMWERRE. A T/EXMTHE FHAK “Name” HE ik &
“MyComponents” Jf i “Finish” .

B 11, i E X IEHE

Mew Project el
Design ] Other 4 b
Empty Templates =

PSoC 3 Starter Designs

p:l ADC DMA VDAC p:l DelSia_16Channel e

Creates a PSoC 3, 8 bit, design project

MName: MyComponents
Location: C\Users‘anto"Desktop \ ANS2250 D
Advanced

[ o | conead |

2. fE Workspace Explorer ) Source iEIi+~, 15455 Sili MyComponents TAEX, #AJ5{kix s Add > New
Project.

3. UL HIIUH WE VAT, VETE New Project XFiEHEH, midi Other (&) kIR, JFik#F PSoC Library
(Bl 12> . HiZorbldr sy ‘Mylibrary’ , FFOREGE ERIBRUE. XREEAEDE a1 8 E SCAM R
W77k, IXFERT DAL AR A E A

K 12, WshnZESH

New Project u_J@ B
Design +* Other 4 I

Empty Templates

_@ PSoC Library | ] Empty Workspace

Creates a Library project to create C libranes and/or components.

Name: My Library

Location: ers‘anto'\Desktop ' ANBZ250\MyComponents D

[7] Dependency of: | ANZ2250

Advanced

[ ok ][ cace
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WYER, X T Creator 3.3 FIEE A, B H WXHEHESH o2 1. EEXEHEPIES “Library” TH I
A “Next” . 4k4E7E “Name” HEHEIE “MyLibrary” , 2RJ5 S “Finish” .
IUAE K — A5 LA 0 2 1 P00 2 1 e

4. f£ Components (M) Wi+ E, HEASE5 MyLibrary’ WiH, )5 Sd T %G Add Component
Item GARMAMFHIH) (& 13) I,
PP BRRPZE TR T B _vX Y WEMNBASLHRN, Hd, X FoREERA. Y FBIRERK
HhiA . PSoC Creator A MAEHITIGE, FA BT HRERAMHZ Pl A

5. &% Symbol Wizard (fF5 M%) HAENR, H¥xH Mm% ‘CountdBit_vl_00" .

K 13. B | e A

Add Component Item lilﬂ—hJ
Templates:
Symbol

] Empty Symbol <] Symbol Wizard

Implementation

[t | »

2] Schematic 24 Schematic Macro Z Verig File
AP
#8051 Keil Assembly File G| APIC File ] API Header File -

Creates a symbol using a wizard

Court4Bit_w1_
Compenent name: Count4Bit_v1_
My Librany
[ Create New v] [ Cancel ]

LB AR S, AR ZoRfI P R SR TR . B2 A REE, il Al Help > Documentation
AR AIEE .
6. BREENAMF SIS, 1§ AT Create New %4
L) R SR N, AR5 (X S B AT B AL
7. ONJEPREIRS E SN A RN, sl 14 B
Kl 14. Count4Bit 1755 1l 7] 5

Symbal Creation Wizard l PG
Add New Teminals Symbol Preview
Mame Type Direction
en DIGITAL | = |INFUT | =
reset DIGITAL | = |INPUT | = -
clock DIGITAL | = |INPUT | = g ::521 tc |o
te 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. Outputs : 2
InOuts -0
[ ok ][ come
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s OK UL ST 5 B i &5, i 15 P
K 15. 4 fr it B VIR T S5

Count4Bit_v1_00_N
Count4Bit_v1_00

[+ en
[+ reset
[ clock

tc !
count[3:0] ]

G CL AN, MBS RISNIL, I 16 FFTR.

16. PO i8R I TS
Count4Bit_1
Counter4Bit
[hen tcH

count[3:0] ]

={reset
[=>clock

8. ARSI EE PN AME, U5 S Properties B o EBIETEUY Symbol (55) #4y, 54
i Doc. CatalogPlacement ERJEBSATS (.0, WK 17 H R,

17. 55 Properties X ifHE
rProperties &r

Doc. Filename C:hUsershantoDeskiop  ANEZ250" -
Doc.LastModfied By arto
Doc. LastModfiedOn 091472012 14:56:43
E Symbol
Doc. AnnotationComponent False
Doc. AP|Prefix F

Doc CatalogPlacement (Collection)

Doc.DefaultinstanceName
Doc.Symbol Summary

Doc. SymbolVisibleInCatalog True
Doc.URL -

m

Doc CatalogPlacement

9. £ Catalog Placement (HXKE) WiHHEF, A Community/Digital/Logic/Counter 4-bit, 4[4 18 i ff
Re
ZERAE K MBS CEE Component Catalog (4L H3%) &% Community (#:IX) &I~ T ‘Digital’
B SO ‘Logic”  GBH) Fi0#kM, HFELHN ‘Counter 4-bit” (4 fiit#ds)
K18, BE H RN E
[ Catalog Placement M‘

» Community/ Digital/Logic/Courter 4-bit

=]

* B Default Parameter Values
CY_COMPONENT “=GetComponent Name|
CY_CONTROL_FIl <:defautt:>
CY_FITTER_NAM "=GetShartinstanceNa
CY_INSTANCE_SI "=GetShartinstanceNa
CY_MAJOR_VERE “~GetMajorVersion”

MIKAD UEDC ot hlimadl

-

CY_COMPONENT_NAME

[ ok ][ cacs
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FRSAS TSR A TR B A, M AR A S5

10. AEAERSREEPEAME, )G Al Symbol Parameters (F75230 (19 .
BZH name (475 . type (35HY) FI default value (ERIMED 2> HIFEEN ‘period” CAND . ‘uints’
157 o SRV AT EES e w2 R E AR (K 10D .

[ 19. Count4Bit {1155 5%

r
Parameters Defintion (2 )
Heme Tupe FRE]

CY_MAJOR_VERSION  |string - GetMaion\| | [3 Mse |
CY_MINOR_VERSION |string *=GetMinory Category  Misc
Check Ran True
GLEEUE bool false Description
CY_SUPPRESS_API_GEN |bool false DisplayOnt- False
Hardware  False
CEREE string Getlharke Read Orly False
INSTANCE_NAME string - _GetShortir— | 13D Basic
Validators 0 Validator
*._Formals |_Locals b
Name: period Cat
m:ugs Parameter Category within a Tab
o J[ cma |

11. i@id s Parameter Definition XFiEHEM Misc ¥4 7 (1) Description 7B, $AMSEIUE N
il Validators FEGHAT BB SHINRAER . X IER 2R A S HOR AL T AT HSZ NG A .
VB IOUE A LA O M 8 T 1 %1 15 Vs i, & 20 HpTR. i OK BLHEAT B K
B 20. 8N Count4Bit [¥1361IF 25
[ Parameter Validators M

Expression
p  Speriod:0 &4 Speriod <16]

*

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

[ ok H Cancel

WWW.Cypress.com WH44wS: 001-93058 ki A+D 12
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12. 1 Parameter Definition XJiEHEF ¥ Hardware ZBUEE N True, @& 21 Fios. WS 50£1% 3] Verilog SC
e

K 21, FSH Lk A A

Parameters Definition lilﬂ
Name Type N =E]
CY_MAJOR_VERSION string =G = Misc
CY_MINOR_VERSION |string =1 ?Egk”g :"“
echk Rz True
CY_REMOVE bool fals| = Descriptic Counter periol
Dlisplayc =l
CY_SUPPRESS_API_GEN |bool fal
- == - T[]
CY_VERSION string e G L —
INSTANCE_NAME string =
Beiod G S + | v e
a n | +
™, Formals}x Locals 4k
Name: period Hardware
m_”ga ls the Parameter passed as
- Verilog DefParam?
Co e

T W R A5 %88 Verilog XU PSoC Creator R 4H 44555 24E & Verilog 4155

13, HEPATHIRE, BARSEASHEERT SO E, 58T Generate Verilog (A5 Verilog) o fR£F
Generate Verilog *iGHEH AN E, )5 5t Generate (A , W& 22 FFi7R.

B 22. A s 7475 11 Verilog U

r y
Generate Verilog M
ltem Name ourit4Bit w1 00.v]
Destination MyLibrany
Target

Generic Device

| Geneste | | Cancal |

L

Target (HAR) fEW I FRRATEESRIFACE, BEAEZRGIF, ERREEESIFIERINBE.
NIRIG & 17 Verilog SCiF2 I

ER: £ Verilog X/ —3HH =Xl#start header - #end. AHEIZ N, HEK AL HEEIXEZIT A,
R EHAE R T Verilog XX, ABAXT Verilog U A IX = ANER 44 PN 25 04T 158 BB e 5 2k .

BUfE, fErTUMIR Verilog TR . HESE, EEEIUS 1R i s8I0,

www.cypress.com SCRi%i%: 001-93058 HiA*D 3
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4.2.1

Verilog #iF: 4 brit-$ %
Yo, EHEASH. K CountdBit_vl_00 AL HASTCA
output(req) [3:0] count,

output| reg) tc,
ER: WIRERT A R Verilog XX, 7 BB UGET EIRES. AN, ARELEIZ SO T AR AT IR A B HEAT IX L E
WiE, HTREE—AFESR, FE CGrarEiiD always BEURINE] Verilog H1#start body Ff#end ¥E
BN

always @ (posedge clock)
begin

end

FERR: T BRASH R I T REPE, 2 PSOC Bl R 4R FE L FHifs i b
W BA R EALIhRE, e BOER, 2k ‘tc” M ‘count’ .
if (reset)
begin
count <= 4'b0000;
tc <= 1'b0;
end
gﬂ%ﬁ:}*giﬂiﬁﬁﬁﬁﬁﬁﬁ&%%o HZH%Warp Verilog ZF /7 3.3 2N, TEZH RGP MK

en MINESR-MEREIES. WRZMALTRETRE, Wi a 4 FEseRE, 28004825 R
&

FARES

if (en) /* start counting */
begin

end

else /* preserve state */
begin

count <= count;

tc <= tc;
end
Y count HEEIABUER, HZE count %TF period, Zimil#ft cc V%4 1.
if (count == period)
begin
tc <= 1'bl;

count <= 4'b0000;

end

WWW.Cypress.com %5 001-93058 hiA*D 14
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BN, 4 RLTHEER LA O TFEA TR period, FHFEREIER N AERIRN BN count Hith .

else

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

end

S5 Verilog SCHFRISE ORI, TR AR . BUE, BOALEm TN 4 fndi it 5K Verilog ikt
o B RREUS 1.
XA 1. 52K 4 ML 4R 1Y Verilog BT
module Count4Bit vl 00 (
output reg [3:0] count,
output reg tc,
input clock,
input en,
input reset

parameter period = 0O;
// #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

WWW.Cypress.com CR44R5: 001-93058 fit 4*D 15
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FEA{E ‘MyComponents’ I HH LA E, SA0K  ‘MyLibrary’ 8 AR,

T PATIHARIE, A% A Source %I MyComponents, #R/5i%#% Dependencies (FHKEE) . IR E
Z/A%E T User Dependencies (I K#iZE) R ‘MyLibrary” [I5IEHE, Wil 23 BoR.

B 23, AL R

Dependencies (.2 [
Dependencies | Buid Order | Bootioader
Proects MyComponents -
System Dependencies
Froject Components Code
CyComponentlibraryUpdates
CyCompenentlibrary
CyPrimitives
User Dependencies X [+ [#
Froject Components Code
CyAnnotationLibrary ]
CyReferenceLibrary ]
0
[ ok [ cmd |

BAE R ZE, E 2 MyComponents 1 B # 1) TopDesign.cysch X4, 48 J5 5 i%] Component Catalog
o 4 G7HEE T Community SR, # IR HEBEE b, ARG AT I L.

ER: 2% PSoC Creator HEISC . “HFEIH" M JZHAEABATEAL  DUINEROT B A 255 H A 2
T

PR, VE1E Verilog H 62 FR AN #5 A4

4.2 B Verilog 4. SeqDetector
?quetector YA IR BT H oS TR —ANTRCE R 5 A ik F RS, 3 H27E PSoC PLD Hisiil
g
4.2.1 SeqDetector HfHAI&EBE
SeqDetector [ AR R T 28 AR AR BL
1. %3 Workplace Explorer H1[) Components i&5i£. A% MyLibrary i H, #RJ5 ridy Add
Component Item,
2. &FF Symbol Wizard AR, FREZA 14472 8 SeqDetect_v1_00.
3. il Create New %4, LUBshAMHRFS105.

WWW.CYpress.com %5 001-93058 R A*D 16
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4. CNJEERERES R YA S A e, G 24 TR,
& 24. SeqDetector ({775 612 7] 5

Symbeol Creation Wizard S
Add New Terminals Symbol Preview
Name Type Direction = =
zeroln DIGIT.. | = |INPUT |
aneln DIGIT.. | = |INFUT | = | Sedbetect_v1,00
_| 3 zeroln
reset DIGIT.. | = [INPUT | » | E| ] Gneln detect 1=
clock DIGIT.. | = |INPUT | = 5 reset restart =
= clock
detect DIGIT.. | = |QUTP.. | =
restart DIGIT.. | = |OUTF.. | = |
[ X
Help Mumber of Terminals Added
Click in the row cell to add/edit terminals. Inputs ;4
Double-Click on a row header to delete a teminal. Outputs : 2
InQuts : 0
[ ok ]| coce

5. midi OK MERFT S HBERFFS, il 25 iR,

[ 25. FE KGR OB 5

SeqDetect_v1_00_N
SeqDetect_v1_00

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

AT LAEHT A B2 AR R, el 26 s

Pl 26. FEAIRLIIAR (1 A

SegDetect_v1
SeqDetector

zeroln detect(-]

[H

[#{oneln  restarti-]
[Hreset

e

clock

6. HEahfrsEEEP A E, )5 Sl Properties.
BT BER ) Symbol #84), i ity Catalog
Placement AR S (...) . ¥ Community/Digital/Logic/Sequence Detector 5-bit i A\ %
CatalogPlacement P4,
ZEAES¥ SeqDetector Jit /£ Component Catalog ) Community &7+ & ‘Digital” (31 ‘Logic” F3X
fJerf, HHFELFN ‘Sequence Detector 5-bit”

WWW.CYpress.com %5 001-93058 R A*D 1
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7. 3RS SeqDetector LB FAUE, LARINAMSE
F s REEREAMME, S5 md Symbol Parameters.

¥ ZHH name (ZFR) . type (KB FI default value (BRINE)D ZFHIHEE N ‘sequence’ (FF)) .
‘uint8” 1 ‘227, Wil 27 Fior.

&l 27. Jy SeqDetect & X — &%

r
Parameters Definition l. ? u
= e S =HIE]
CY_MAJOR_VERSION  |string G | @ Misc
CY_MINOR_VERSION string G| Category Misc
Check Rz True
G DE bool fals| = Descriptic
CY_SUPPRESS_API_GEN (bool fals DisplayOr False
Hardware False
CY_VERSION string =G Read Oni False
INSTANCE_NAME string =g Tab Basic
I Validators 0 Validator
> peauence Visble  True
™, Fnrmals}\ Locals 4B
MName: sequence cat
m:“fg“s Parameter Category within a
Tab
o [ oma |

8. it i Parameter Definition SHFHE Misc #54># Description 2B, i NS B 1 B P9 25
9. miili Validators FEtLABCE 7 IIEAS . BB IESH T SIEMEEDy 0 3 31, WlE 28 dfin. i OK
LAREAT 5 5L
K 28. SeqDetect I iiF 2%
r Parameter Validators M

Expression
» Ssequence >==0 && Ssequence < 32

*

I {Ssequence >=0 && $sequence < 32)fails, the emor message "Flease enter sequence
between 0 and 31" will be used

)

10. —HiR[AF] Parameter Definition XiEHE, i Hardware 7B B N True.

11, HAEPITZIRAE, EAE AL S FEET T BRALE, )5 sl Generate Verilog (“ERX Verilog)
N R S 3 Verilog UM

12. fR¥F Generate Verilog Xf1EHE A BUAKE, A5 R Generate.
J7HUR 2R 56 % Verilog RS RREERT S C He R — T PARD I EBH K5
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4.2.2 Verilog ®&it: SeqDetector
FHHds—FE, 55— FHE A 1E SeqDetect FEHL [ 4 51 £ (% 1 -

output reg detect,

output reg restart,
FEBRLIN & 00 23 - — MR SRS KPRENL (518D o K R inE #start bodyi iR JEIH, KR LG
B ARSI EA S HL

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;
THER, BRI localparam, R AR BPIRZSE SR . X4 AT LABT 1EIX 28 & 5 FL e BB rpAr R A4 AR
BRAMR.

RORSL BB AT RSB E I AfFas RAM ‘2 M,
reg [2:0] state curr, state next;
wire [4:0] pattern = sequence;
PP ISR B PIAS always TR, Bl —NMESEL TR —DMH G 7Bk,
always BEEETRIBBAT 1 _ETHE Tl A B il 5 25 o
always H& TRERFE I HIE 5 518 E ON:
always @ (onelIn or zeroln or state curr or pattern)
VEE: 244 PSoC Creator 45 Verilog Itf, always &) b5 FE BRI KES 5% .
always & THYNHANBET IS, IF e X e ARE 5T FPRE BT — /MRS B2 M A 1
BAIA 0, WIS EZRIA, & WORER L ATAPIRA
B, JAEPREI N PrR:
if ((oneIn & pattern[4]) ||
(zeroIn & !pattern[4]))
begin
state next <= STATE 1;
end
else
begin
state next <= START;

end
R pattern[4]1RE T/FFIHP I —AIEMI{E,

HAPARZS W R JF IR SR, — KHA NS pattern[3]+ .... pattern[0]FHATLLE:, DMEXS F—/MIRESIATE
i,

SR Verilog XA SERIESS, WREERMNE . RECETER T RN ZARERITTERTE, Hi%
RTS8 B 20 o (1 25 R AT 1R A

WWW.CYpress.com %5 001-93058 R A*D 19
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5.  HIEEHALSET PLD K¥IH
G IR R 6 BE R R 1 B S R A AR B R
RAELK, 4] UDB B 1 et 50 1 -
m  PLD (BEHLZHD . RAEHRE. CPLD MM EEHEIIRE.
n HUEERAE (S . BEEE. R RS TR,
Blhn, 5% s IE PLD AN B AR SC L R T 8 AL AR A .

Tt PLD A [ B YR 4% HIR BT R VR FE
PLD RIS (%) PoERe FRRESH (%)
ADD8 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%

EE: RPEIRTE 5 ERIEE S 24 4~ UDB 23451,
A LATE PSoC PLD Fsefl £ AhThRE, (H LR R I 1R S0 B AR S e 35, AR 25 5 RE R B2 IR
6. B4
AN FHZEILANHT UDB PLD, i T 7E PSoC Creator FF 8% 3E T Verilog MZHAF &SRR, BRIEEANHZE LG,
TN ZIEAR IR T PLD 4384y, IF H T bAEIE3E T Verilog i H & M.
PSoC UDB A% B2 45 T RIGH R 22k . 0] DK I f67 51 21 ip 26 57 R AR BE I ) KB s u B AE 3 8 PSoC

PLD. [ {fH] PLD FI¥de i 122 SE Bl m 8 4 itk M e f ik . A% UDB M tir M E 2 E R, EH5
AN82156.

6.1 HAtfsR
B s A EL45%t PSOC PLD R SE4 4 F- 1) CPLD 2 1) AIAH B B IR A B HEAT 1 L
B B i A A8 U0 T S8 2 B G ) B AL
Bt C A&7 HIRI ZR ALK 76 % Verilog AAHS .
B3 D 43 S0 T H i SO ARSI 2 AT AT T R A2
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7.  BERY
Iz E Tl

AN82156 — PSoC 3. PSoC 4 il PSoC 5LP {# H] UDB ## #4217 1% il PSoC Creator ZH 1
AN81623 — PSoC 3 fl1 PSoC 5LP % i & £ 5

AN62510 — i [ PSoC 3 Fll PSoC 5LP sZHUIR AL EE

ANG61290 — PSoC 3 Fil PSoC 5LP A {41 F ()3 7 2 15

AN72382 — f#iJf] PSoC 3 fil PSoC 5LP GPIO 5|

AN60580 — PSoC 3 il PSoC 5LP H] SIO #E-flF Ty

AN54181 — PSoC 3 A\

AN79953 — PSoC 4 A\

AN77759 — PSoC 5LP A’

AR E

KBA86336 — PSoC [f] Verilog =4 &K

KBA86338 — i@t T Verilog (14 1F

KBAB1772 — [r il H s i ZE 1422 % /Verilog 444

FF Q4L Verilog R A2 B THMNTIE B
M

PL R 44T PSoC Creator Al Verilog ZH 14 () 61 2 i 72 «

HAH R
lfES pugE!

18 R 46 T

1B 2

PSoC Creator 113: J£T Verilog ) PLD 214
IEEB 75

B4 Verilog S231

O 7 S P S
RTHEE
W4 Vijay Kumar Marrivagu
HR 55 ARG LIRIM 61 5t
HRER: B A B FIERAIE 7T T4 5
e Antonio Rohit De Lima Fernandes
HR 55 N AR I
HRER: SRATENJE R T H AR BITS 2B i< TRERAR 2% 2240
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A.  BFEA: PSoCPLD BIES#RSXF CPLD Ktk

% 1 ¥ PSoC PLD %yEAMA/MELIE CPLD #BHTEH R . HicME, MR A% E UDB HURE B i w8 . [N E
F PSoC PLD FI¥(#E 4%k}, PSoC tL CPLD A 34 /1.

#* 1. PSoC PLD ZH.t 534X F 1 PLD fI LK

yn PRI R BMIRE | SAMEREN TR AR
(MC) % & MC ¥ & WALE (PT) HE | REAHE

FEH T PSoC
?S%CPEES 3 192 48 4 12 384 8
CY8C42 32 8 4 12 64 8
Altera MAX-II
EPM240 128 %] 240* 24 10 36 * *
Lattice ispMACH
4032ZE 32 2 16 36 160 80
4064ZE 64 4 16 36 320 80
40128ZE 128 8 16 36 640 80
Xilinx Coolrunner-II
XC2C32A 32 2 16 56 112 56
XC2C64A 64 4 16 56 224 56
XC2C128 128 8 16 56 448 56

* Altera MAX-I1 ZER AN —MESE K FARITEEH o
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B. M=B: FHITEER
[ 29 FO[E 30 BoRHE4AE % D Blfi k2% (D-FF) A1 T Bk #s (T-FF) IhREL it 22 5o 3R
29. B D-FF Thig e 722 ot

m SSEL
selin
3
S ) i‘ 1
QO 0
v 0} o
cptl —< 4 » T0 macrocell
cpto 0 " read-only register
1

—P out
- et 4
From OR gate D D Q
clk QB —
res
pld_en

-

reset

COEN

v

RSEL

Ly

selout
30. A A T-FF DhRe A ez ot
selin

d
:

J 5
—

q 1

0

cpt0
1

%D DsetQ 4

clk
res

COEN

v

selout

cptl —=< ? CONST‘ » T0 macrocell
0 }7 read-only register

— out

From OR gate

pld_en

reset

RSEL

e
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C. M= C: FHIRNEL Verilog AT

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

/* 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

WWW.CYpress.com %5 001-93058 R A*D 24
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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 (onelIn | zeroln)
begin
case (state curr)
START: /* Initial state */
begin
/* check whether the first bit entered is correct */
if ((oneIn & pattern[4]) || (zerolIn & !'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 ((onelIn & 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 ((oneln & 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 ((onelIn & 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 ((oneln & 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 ((oneln & 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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