HhatE s s -

® APP_CPLD1_MCU #ifjl :
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfs
n=271&cat_sn=39&name=cpld.zip

® APP_CPLD1_ATF1502 #afdl :
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfs
n=272&cat_sn=39&name=atf1502.zip

TGRS
O [BHIEUEEZAERHHR R | https://youtu.be/Dv3imDQrVos

® CPLD EgtEnfil=2 5 « https://youtu.be/syg608gLVYs
® CPLD &2 5 : https://youtu.be/F1s_vNdrERM

T H:

PCB : Microchip Taiwan office APP-CPLDO01

CPLD part number : ATF1502ASV

B E5IRET : WinCUPL v5.30.3, https://www.microchip.com/en-us/products/fpgas-

and-plds/spld-cplds/pld-design-resources

{25452 - ATDH1150USB

fEsaH B - ATMISP V7.3

MCU : PIC16F18446

FH#$ 85 : MPLAB X IDE V6.15

PIC16F1xxxx_DFP :1.25.389

Compiler : XC8v2.46

5% 58 « PICKit4

, WinCUPL

# PR TNRER /)

LA CPLD fi—{i& 10 #EArAYETEES, CPLD 1Y pin 19, 22, 25 & 28 g BE7% LED, #i A
&5 By clock, dir(counter FHEJ7 1A, fill or Jk), clr(ERRA ) & ena(fm T ELAE), 15 L8


https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfsn=271&cat_sn=39&name=cpld.zip
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfsn=271&cat_sn=39&name=cpld.zip
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfsn=272&cat_sn=39&name=atf1502.zip
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfsn=272&cat_sn=39&name=atf1502.zip
https://youtu.be/Dv3imDQrVos
https://youtu.be/syg608gLVYs
https://youtu.be/F1s_vNdrERM
https://www.microchip.com/en-us/products/fpgas-and-plds/spld-cplds/pld-design-resources
https://www.microchip.com/en-us/products/fpgas-and-plds/spld-cplds/pld-design-resources

fim AGH5%47 B2 MCU #Y RCO(pin 16), RC1(pin 15), RC2(pin 14) & RC3(pin 7)fi

LR AR IR &R TICAS «

S 7 Microchip 4805 & I AS WinCUPL v5.30.3 & ATMISP V7.3, 4 (87 A it
1% FRIBRYE L WK, IA% 2SI NS A8/ mAE U F5 4% Next or Yes $7 8 E[IT]
TR 22255 b WA RS . WIinCUPL FHES ZEERE1E C:\Wincupl, ATMISP Z4E1E
C:\ATMISP7 .

BESHIR T - 5 A SeadaE CPLD I TAEARN, R T Sefiose sk iy B

1. APP-CPLDO1 jump 2%5E : P1 & P2 : 283 pin 4014, 11,13, J4,J5 & J7 : 7255, 12 &
)6 HEEE

2. Bk Es ATDH1150USB S i £ BE Y USB IR

3. FAEL ATMISP

4. FERESEFEFEMY project, File> New>1 20K

Enter number of devices

—

Ok | Cancel |

5. Device Name 7£#% ATF1502ASV, JTAG Instruction ##% Program/Verify, JEDEC
File 7% COUNT10_B.jed, > OK

Device Name
|’r""-|—F1 S02ASV j Device #1
' JTAG Instruction Instruction Width
| Program./Verify j |1 C
JEDEL File

[D-\data\ATF1502\COUNT10_B jed _Browse |

oK Reset |




6. it USB Mz BEE )i 22 APP-CPLDO1 USB1, iIfi H é#EE5% 28 ATDH1150USB #Hif
APP-CPLDO1 FY JTAG ISP Header, 24341 T~ [&

—

G3smnaa LnJea
LI

Y T T S g ——————



fE ATMISP - O *®
File Edit WView Options Help

EIEEEELRS

— Device Chain Hierarchy Hardware Setting
U;mig‘_j : Hof Dev. Port Setting Cable Type
e ip 1 USB - | |ATDH1150USBE =
Device Name: ATF1502A5Y I I _I I _I
i JTAG Instruction: Program./Verify .
Instruction Width: 10 SVF File Name - SE‘ﬂII"Ig
- IDCODE: YES
-~ JEDEC File: D:\data \ATF1502\COUNT10_B jed | M
[~ Write SVF file
¥ Use state reset
SVF Version TCK period {us)
Revision D 1
log: erasing device #1.
log: programming device #1.
log: verifying device #1: .. OK .
log: JTAG instructions finished successfully.
@MICHDCHIP|| o ea |
Ready A

8. HFIZ#% Microchip SPLD/CPLD HY & &AM i 7 47 Bl &5 LABTOOL-48UXP,
2487 SG8000, 154 NuProg-E2

H#E MCU 1YRHZE &1 S%3E 2% Microchip MCU FYMHREE R TR A A, Ryt
demo board _E [ MCU JE§fAE 25 44F5 F CPLD.X.production.hex

P N ARBAM R Em AN ] f g% CPLD HYFE=(

FH EX WinCUPL
2. File > New = Project, Zh1&#5m A LL N &, A% $2 OK



Design Properties

Name: Count10_B oK
D ate: 2024/4/24

Bevisior: |01

Designer: |Richard Hsu

Compary: |Microchip Taivwean office
Azsembly: |None

Location:
Device:  |f1502isptafpdd|

3. ZEEHE#E A pin #&, [N demo board By A GRS A PU(E, & A 4, 20K

INPUT PINS X
How many input pins are there OK I
Cancel |

4

4. EHEEGH pin #&, Kl demo board iy AGHFTA T4, &8 A 5, 20K

QUTPUT PINS Pt

How many output pins are there 0K

o]
Cancdl

|5

5. R0 2H R pinnode, LR B 0, >OK



PINNODES

How many pinnodess are there 0K

ok |
_Cancel |

[0

6. Z it project FRUHFLEILLT T

Hame Countl0O B ;
Partlo ATF1S02ASV ;
Date 202474724 ;

Bevision 01 ;

Designer Richard Hsu ;

Company Microchip Taiwan office ;
Assembly None ;

Location

Device £1502isptgfp44 ;

f' o IH‘P‘U_‘I PINS a;;za;;za;;za;;za;;na};

PIN = . I
PIN = i It
PIN = H
PIN = i It

JE vEEEEEEEEEEEEEL OUTPUT PINMS EEEEE TR E TR E R EREL

PIN = i I
PIN = i It
PIN = i I
PIN = HE
PIN = i [/

7. FRAEREAREREE BRI A pin EFRFA

fue Inputs *%J
Pin 37 = clk;
Pin 3% = clr;
Pin 38 = dir;
Pin 40 = !ena;

SE*%  QOutputs ol |
Pin 28 = Q0;

Pin 25 = Ql1;

Pin 22 = Q2;

Pin 15 = Q3;

Pin 18 = carry:

o
Y
*f
5

i
b
i
b
i



8. & M AFE AR



/¥4 Declarations and Intermediate Variable Definicions Vi
field count = [Q2..0]:

sdefine
sdefine
sdefine
sdefine
Sdefine
sdefine
sdefine
jdefine
sdefine
sdefine

count.ck

30
-
32
32
34
3%
36
-7
38
39

count.oe =

b 0000
b 0001
b 00L0
'B"0011
B OLOO
'B'0l0L
'B"0L10
'b'0l11
b 1000
b l00L

clk:
ana;

field mode = [clr,dir]:
up = mode:0:

down = mode:l;
clear = mode:[2..3]¢

/44 Logic Equations &)
Sequenced count [

present

present

present

present

P“-ﬂt

present

present

present

present

20

-

34

35

39

if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if

up
down

cleaxr

THINY

leas

f

-EE!'-EE!'-EE.!'-EEE'-EE!'-E”E;’-E

/% declare counter bit field 4/
/' define counter states 4/

/% declare mode comtrol field 4/
/% define count up mode

/* define count down mode */

/* define count clear mode */

/4 free running counter 4/

out CAXry; /' assert carry output °/




9. AL project, File > Save As, 55 HITTHEfEIE K A4TH & FE{FRETS, BE4E project
HYEITE 4 Fy.pld, ZA1%35EHE Save.

10. 5 N aRE 17 simulation file, File > New > Text File

11. & %% copy Project file FYZRHH 2 ILHTHE %

Name CountlO_B ;
PartlNo ATF1S02ASV ;
Date 2024/4/24 ;

Revision 01 ;

Designer Richard Hsu ;

Company Microchip Taiwan office ;
Assembly None ;

Location ;

Device £1502isptgfp4d ;

12. B AGRSRA RS INE S 20 AT 5

ORDER: eclk, elr, dir, !ena, %2, Q3..Q00, %1, carry;

r

13. F AR5 Z FHIAY high or low e, 2L I+



VECTORS:

Cl00 "0" L /* synchronous clear to state 0 */
C000 "1" L /* count up to state 1l o 4
C000 "2" L /* count up to state 2 o 4
C000 "3" L /* count up to state 3 o 4
Co00 "4" L /* count up to state 4 o i
C000 "S" L /* count up to state 5 F 4
C000 "€" L /* count up to state ¢ */
Co00 "7" L /* count up to state 7 *f
Co000 "8" L /* count up to state 8 =f
C000 "S™ H /* count up to state 9 - carry ¥/
Co00 "0" L /* count up to state 0 g
C01l0 "S" L /* count down to state 9 */
C0l0 "8" L /* count down to state 8 o
C010 "7" L /* count down to state 7 L7 §
C0l0 "e" L /* count down to state € */
C0l1l0 "S" L /* count down to state 5 *7
C0l0 "4" L. /* count down to state 4 v/
C01l0 "3" L /* count down to state 3 7 £
C0l1l0 "2" L /* count down to state 2 */
CO0l10 "1" L /* count down to state 1l o 4
C0l0 "0" H /* count down to state 0 - carry*/
C001ZZZZL /* test tri-state &/

Co00 "2" L /* count up to state 2 v

Cl00 "0" L /* synchronous clear to state 0 */

14. BE{F L simulation file, File > Save As, 55/ ZE 6 project GE{FAF [E—FR 1,17 H.
{5 FHAE [RIAVAE 22408, (B IR 2 B8 432 s, ZR1R 258452 Save.

15. £ 15, ¥ {1 project CL&LSEREETL

16. F T 2K, 1% compile & simulate B{EFE T, B2 GA TR, I ZE 4 BEFFTEZE jed

17. Options~> Compiler 2 General,:%5 4] ”JEDEC name = PLD name” & “View
Simulation Results”, 2 Apply 2 OK.



ﬁ Compiler Options X

| | OuputFies | H'nhizatim]J Optimization |
,, General T Libramy

I~ Secure Device

I Deactivate Unused OR Terms
f | W Simulate

[T One-hot-bit State Machine

v View Simulation Results

ok | Cancel Apply

18. Compile & simulation, Run = Device Dependent Compile

Run Utilities Window Help

Device Independent Compile Ctrl+F9

Device Dependent Simulate F7
Device Independent Simulate Ctrl+F7

19. B LLEF]LLT compile FHE

ﬂ Compilation Results X

Compilation successhul




Messages

Module: cuptx
Module: cupla
Module: cuplb
Module: cuplm
Module: cuplc
Module: find1502
Module: vsima
total time: 1 secs

20. ¥ OK 125t &%l simulation HY45 5

Signal ValueL1'2 3 4 5 6 7 BIS|1DI11|12|13|l4|15|1B|17|13|19|20|21|22|23|24|

clk

clr

dir

lena

[33.00]

HEEEEEEEEEEEEEEEEEEEEEEN
21. BEFRERRAR 2R Jed AL T, A EEAEZE e 21 ATF1502A8V

carry

| ] D\DATAATF1S02\COUNT10_B

=-{_] COUNT10_B.PLD
;..J COUNT10_B.abs
J COUNT10_B.fit
- Z] COUNT10_B.io
=] COUNT10_B jed
- Z] COUNT10_B.pdf
- /E] COUNT10_B.pin
- Z] COUNT10_B.pla
- E] COUNT10_B. 12
.. %] COUNT10_B.tt3

=-{_] COUNT10_B.SI
~--[Z] COUNT10_B.sim
g COUNT10_B.so
~--[Z] COUNT10_B.wo




