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OBJECTIVE The purpose of this document is to provide basic instructions on using the “PMC-CX

Engineering Design Kit” with the PMC-CX Boards. It will focus on programming the
FPGA of the PMC-CX1002 using VHDL, but can be easily modified to use with any
model of the CX line. This document also shows how to use the supplied dll files with
a MFC application. It is assumed that the user has a working knowledge of Xilinx,
VHDL and Visual C++.

All trademarks are the property of their respective owners.
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Using the PMC-CX Engineering Design Kit 3

Getting Started

When using the any CX board besides the CX1002 simply substitute its model number for the “CX1002"
through out this document.

Turn off your computer, and unplug the power cord. Before touching either board, make sure to
discharge all static electricity. Then attach the CX1002 to the APC-PMC board. Insert the APC-PMC
into an empty PCI Bus in your computer. When restarting your computer, you will be prompted to insert
a CD with the drivers on it. At this point, insert the CD PCI Win32 Driver Software into your CD-ROM
drive. When the plug and play installation has completed, follow the steps to install the PCISW-API-WIN
software on your computer. When finished, insert the CD titled PMC-CX Engineering Design Kit and
copy the CX1002 folder to your computer.

Before you start, read through the Readme_CX1002.txt file found in the CX1002 Folder of the PMC-CX
Engineering Design Kit. Also, familiarize yourself with the PMC-CX1002 User’s Manual and the PCICX
Function Reference included on the PCI Win32 Driver Software CD. The user’'s manual gives the
memory addresses of all the registers, and their purposes. The function reference gives information on
how to use the DLL file in C/C++, Visual Basic, and LabView (we will be focusing only on using the
C/C++ demo program).

Configuring Xilinx

- -
ScEnssese e aip Hlomns L = D@ 1. Make a new directory and call it

File Edit Wiew Favorites Tools  Help

; = N xc2v1000.
0 Back + () ? / ) search Folders Ev do U g ; x @
fddress |[5) C:\Documents and sEtmgs\muIE::z Dorumentsioyd|SEMESTER TWO\X[MDD;ZE — o v B 2. Erom the CX1002\VHD Files\
File and Folder Tasks A A ecavionz.vhd SOKB VHDL Fie 11/17/2006 10:48 AM foldel‘, Copy the all the vhdl files in
Yr—— [ cxionzconstraints_ucf 7B File 12/19/2006 10:52 AM .
g Mah‘ :TWF Td © X 1016_10_B.vhd 11KB VHDL Fis 1/21/2004 12:46 PM into the xc2v1000 folder. Then
] mﬂeh‘s this Folder ta the 7] DP_sRaM.vhd 36KB  VHDL Fie 12/12}2006 4:07 P11 from the CX].OOZ fOIder COpy the
{ed Share this folder )
CONSTRAINTS.ucf file to the
| Other Places kS | XC2V1000 folder

3. Start Xilinx’s Project Navigator
from your start menu.

EE New Project Wizard - Create New Project

Enter a Mame and Location for the Project

Project Mame: Project Location . .
: . 4. Open a new project by selecting
wo2y1 000 ive pat ta xcdy] 00 directan . .
ept v -] File > New Project.
ielecl_l thelTSype Df;np-\TEVE|SDUICE for the Project 5 In the PrO]eCt Name ﬂeld, type
e = xc2v1000. In the Project
Location field type the path name
where to find the xc2v1000 folder.
Make sure the Top-Level Module
Type field is HDL, and click Next.
< Back Mext > l [ Cancel
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4 Using the PMC-CX Engineering Design Kit

6. Enter the following information if

using the CX1002: B New Project Wizard - Device Properties [ZHE|E|
Select the Device and Design Flow for the Praject
Device Family: Virtex2 :"’:e"; Hang :"f"“e
. . roduct Category i
Device: xc2v1000 =7 e =
Package: fg456 Device %C2/1000 v
Speed Grade: -4 Package FG456 v
Top-Level Module: HDL Speed & Y
SyntheSiS_ TOOI: XST . Top-Level Source Type HOL
SImUIator MOdeISIm-XE VHDL Synthesis Tool ®5T [WHDLAYeilog) v
Simulator Modelsim-+<E ¥HOL v
Then click Next.
Enable Enhanced Design Summary
Enable Message Fitering ||
7. In the Create New Source dialogue el
box, click Next to go on the
following screen (we will not be
creating a new source at this time) coack J[_ Mo ] [ Corcd
8. We will next add the files we
copied from the CD. Follow these
steps:
A. Press the Add Source... Button :
B PreSS Ctl’l-A to Se|eCt a” Of the = New Project Wizard - Add Existing Sources
fl Ies Add Existing Sources
C PreSS on the Open Button Source File Copy to Project Add Source
) i ) 1 C1002Conshaints.ucf I
D. Every .ucf and .vhd files should be 2 DIGI0 Bk
included. 3 DP_SRAM.yvhd
4 HC2M002vhd
5

Make sure that every Copy to
Project check boxes are deselected,
and then click on Next.

9. Review the specifications to make
sure they are correct, and then click
Finish.

10. Make sure that all of the files EE Adding Source Files...

were added SUCCESSfU”y and The following allows you to ses the statuz of the source files being added to the

CliCk on OK . project, and allows pou to specify the Design View azsociation for sources which are
successfully added ta the project.

Design Unit Azzociation -~
DIG_|0_8 DIGIO_ARCH |S_l,lnthesisx’|mp + Simulation W
() DP_5RAM.vhd
DPF_SRAak DP_SRAM_aRCH |S_l,lnthesisx’|mp + Simulation W
(@) ®CA1002.vhd v

aK l ’ Cancel ] [ Help
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Using the PMC-CX Engineering Design Kit 5

S OUrcEs 11. In the Sources Window, click
Sources for: | Synthesizmplamentation w on XC2V1002-XC2V1002_arch
5] cx10020rig (XC2Vv1002.vhd) to highlight it.

= £78 wo2vE00-4fg456
= [hgle e C2 002 - KT 002_arch [XC2y
DPSRAM - DP_SRAM - DP_SRdk

[hgl DIG_A - DIG_IO_S - DIGIO_ARCH

@ C1002Constraints. ucf [C<1002C0

£ | *

EN$ Sources |ﬁ57 Snapshots |E Libraries

Proceszes: 12. In the Processes Window, click

] AddEsisting Source on Generate Programming File
[T Create Mew Source so it is also highlighted.

= Miew Design Summary
% Design Utiliiss
‘ﬁ‘ zer Constraints
2 Swynthesize - X5T
2 Implement Design

Generate Programming File

: @ Programming File Generation Report
@ Generate PROM, ACE. or JTAG File
@ Configure Device [iIMPACT)

4 ¥

@t Procezzes
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6 Using the PMC-CX Engineering Design Kit

E= Process Properties

13. Click on Process from the menu bar, Categom
and click on Properties. General Dptions
Configuration Options
. . 5 Opti
14. Click on the Startup Options tab. Fonctch O
Encryption Options Property Mame Walue
15. Verify that the following options are FPGA StartUp Clock
SeleCtEd: Enable Internal Done Pipe O
Done [Output Events) B -
FPGA Start-Up Clock: CCLK S e [DTJT“[‘DE‘:E”:SEI . == E
. elease ‘Wwiite Enable [Output Events w
gro]ﬁzle Internal Done Plpe' gOt CheCked Felease DLL [Output Events) Drefault [Movw ait) -
- Match Cycle Auto -
Enable Outputs: (Default) 5 Drive Done Pin High
Release Write Enable: 5
Re|ease DLL: Defau|t Froperty display level: | Standard  » Default
Match Cycle: Auto
Drive Done Pin High: Check ok J [ cCamcel | [ ooy ][ Heb |

ES Process Properties
16. Click on the Configuration Options tab. o
: H . Configuration Dptions
17. Change only the following option: TS
Feadback Options
Configuration Pln MO PU” DOWn Encryption Options Property Name Walue A
Configuration R ate 4 w
. Configuration Clk. [Configuration Ping] | Pull Up w
All other settings should stay the same Configuration Fin M0 =
Configuration Pin 1 Pull Up vl
Configuration Pin M2 Full Up w
CI|Ck on OK Configuration Pin Program Full Up w
Configuration Pin Done Pull Up v
Xilinx should now be completely e o =
Configured. Property display level: | Standard Default
QK l ’ Cancel ] ’ Apply ] ’ Help ]
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Using the PMC-CX Engineering Design Kit 7

Adding To The Provided VHDL Code

256 1. To revise or add to the

257 —-**Insert Components Declarations: provided VHDL code, begin by
Z58 —— bhetween the 'architecture' and 'kbegin' keywords#*# double cIiCking on the

=259 —— DCHM is an another VHDL file to allow XC2V1002-XC2V1002 arch
260 —— different generic statenents (XCZVlOOZ.Vhd) file Io_cated in
261

262  component EUFG the Sources window. This will
open the VHDL file for editing.

2. Under the commented code
(line 261) additional
components and signals may

be added.
f - Comronent’ 3. After the begin keyword (line
401 " . ..
402 403) additional instantiations
403  begin for components may be added.
404 In this guide, we will only be
405 DPSRLM: DP_SRAM adding signals. No components
H0E port map | will be added at this time.

4. For simplicity we suggest
adding to or revising the
provided VHDL code that is
associated with the 1/0. To use
the rear 1/0O, begin by double
clicking on the XC2V1002-
XC2Vv1002_arch
(XC2Vv1002.vhd) file located in
the Sources window if it is not
already opened. This will open
the VHDL file associated with
the rear I/O for editing.

Note: It is good programming
practice to group like segments
together to avoid confusion later
when editing code.
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8 Using the PMC-CX Engineering Design Kit

Example Use of the VHDL Code

Below is a simple example of some VHDL that could be used to control five of the CX1002's LVTTL
channels. Itis included to show how the code supplied with the Engineering Design Kit can be modified
for personal use.

2585 Signal Word Sel : 3TD LOGIC:

1. Open XC2V1002.vhd and scroll g
down to line 256. We will be addlng 257 -—— Here we add the decode signal for the
the signals (registers that the 258  —- new counter address
. . 259 Signal Counter Adr : ZTD LOGIC; —-0xS0Z0

cqunterwﬂl be using. Counter_EN N e Counter's Signals
will enable the counter, 201 —— enalble the counter for use
Counter_Inc will determine if the 262 signal Counter EN : 3TD LOGIC:
counter is incrementing or not, and 283 | --Increment the Counter by one

. h 264 signal Counter Inc : STD LOGIC:
Counter__Reg is the binary counter. 265 —— The Counter s Register
Add the lines in the box on the rlght. 266 signal Counter Reg : STD LOGIC Wector (3 downto 0):
ThIS COde WI” create a new address 267 —— The Write Strohe signal for the Counter
strobe for the counter. It will be 288 |signal Counter Sth @ S7D_LOGIC:
Iocated In reglster 0X8020 270 —=—*%Insert Components Declarations:

271 —— hetween the 'architecture' and 'begin' keywords*#
2' We WI” now replace a preVIOUSIy 571 not LA(23) and not LA(22) and not LA(21) and Lii20);
unused memory address. Add <
. 573 Counter Adr <= not LL(7) and not Li(6) and LAL(S) and not Li(4) and

the two lines of code as shown to 574 not LA{3) and not Li(2) and Base Address; --0x8020
the rlght at |Ine 573 Thls WI” be 576 Board Address <= Base_Address or Mem Base liddress or Not_ Used Space;
the location in memory to access 577

the counter.

3. Atline 730 we will insert the counter’s

. . . = end process:
write strobe. This will pulse 729
Counter Stb when there is a write 730 —— The Counter Register's Write 3trobes
_ 731 CLE
command to the Counter_Adr. Add N S
the lines of code as shown. 733 if [CLE'event and CLE ='1'] then
T34 Counter 3th <= Counter Adr and not ADS n and
TaS not LEEO_n snd LW_E_n;
736 end 1if:
73 end process:
739 -— Board Interrupt Logic - —-—--——--—"—--"-"-""""“"“"“"““"“---"——

man

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com




Using the PMC-CX Engineering Design Kit

271 process (CLE, RESET)

877 begin

873 if (RESET = '1') then

874 DirCtrl(7 downto 0} <= "00000D00":

875 elaif (CLE'event and CLK = '1'] then

276 if (Direction 5th0 = '1') then

a77 DirCtrl(? downto O) <= LD(7 downto O);

878 —- If there iz a Counter_dth pre-config the direction
879 —— to channel 4 a3 an input and channels 3-0 as outputs
=280 elsif (Counter_Sth = *17) then

=281 Dirctrl (7 downto 0) <= “000011117;

882 else

283 Dirctrl(? downto 0) <= DircCtrl(? downto 0O):
284 end if:

285 end if;

886 end process;

8587

930 —— The Counter EN Register OxS0z0 hit 5
931 —— turns on the functionality of the Counter
932 proces= [(CLE, RESET)

933 hegin

934 if (RESET ='1') then

935 Counter EN <= '0';

936 el=zif (CLE'ewvent and CLE ='1') then
937 if (Counter Stk ='1'] then

938 Counter EN <= LD{5);

939 else

940 Counter_EN <= Counter_EN:

941 end if;

942 end if:

943 end process;

944

945 -— Counter Inc determines when to load the counter
946 —-— register OxS02Z0 hit 4

947 process (CLE, RESET)

948 hegin

949 if (RE3ZET ='1'] then

250 Counter_Inc <= '0';

951 el=sif (CLE'ewvent and CLE = '1') then
952 if (Counter EN = '1'}] then

953 Counter_Inc <= LDI(4):

954 clze

955 Counter_Inc <= Counter Inc:

956 end if;

957 end if;

958 end process;

959

4. Atline 871 there is the process
statement to control the Differential
Direction Control Register. Add the
red code to cause channels 0-3 to
become outputs when there is a write
to the counter address, and make
sure that channel 4 is an input to
handle the increment line.

5. The enable for the counter will be
handled in the process statement at
line 930. Notice that Counter_EN
receives its information from the local
data bus (LD) bit-5. Add the code
shown on the left.

6. The external increment line for the
counter will be handled in the process
statement at line 945. Notice that
the Counter_Inc receives its
information from channel 4. The
counter is stopped and started using
this input line. Add the code to the
left directly following the code added
in step 5.

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234
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1 O Using the PMC-CX Engineering Design Kit

7. The counter will be handled in this

059
process Statement When the Counter 980 —— Counter Reg determine when to increment the counter
is enabled, it will check the 561 process (CLK, RESET)

. P egin
Counter_Inc line to see if it has a o3 if (RESET ='1') then
positive logic equivalence of ‘1’ every 265 elsif (LR evems and OLK = '1')chen
positive clock edge_ If it does then the 966 if (Counter EN = '1' and Counter_Inc = '1') then
. . . 987 Counter_Reg <= Counter_Reg + 1;
counter will be incremented. Add this ssa clse
code beginning at line 960. it e

971 end if;

o7 end process;

a73

8. Add the following lines of red code to
the READ_DATA MUX lines beginning 1017

- - - 1018 RD Data(0) <= (Counter Reg(0) and Counter Adr) or
about line 1018. This will allow the 01 (BREQo snd Reser Reg hdr] or
read and erte Commal’ldS tO aCCESS 10z0 (DML _PRecuestO and DMA Control Adr] or
1021 (IntStatk(0) and Int_StatClear_idr) or
the Counter addreSS at 8020H 1022 (I00_ON =nd DigReg3itol_kidr) or
. 1023 (DirCtrl(0) and Direction &dr] or
1024 (IntEnk(0) and Int Enable &dr] or
1025 (IntTyph(0) and Int Type Adr) or
Bits 3-0 will hold the four bits of the e e L
1027 (DMA_T%(0) and DMA_TS_idr) or
counter, bit 4 will hold the increment e e e e
] 1029 (SRAM RdData(0) and SRAM Strobe):
line, and bit 5 will hold the enable oee
L] . 1031 RD_Data(l) <= (Counter_Reg(l) and Counter_adr) or
1032 (LINTo_n and Reset_Reg Adr) or
1033 (DHBiREquestl and DMAicnn:rnliher or
1034 (IntZtatkil) and Int_StatClear_idr) or
1035 (I0Z_1N and DigReg3itol_kidr) or
1036 (DirCtrl(l) and Direction_kdr] or
1037 (IntEnk(l) and Int Enable &dr] or
1036 (IntTyph(l) and Int Type Adr) or
1039 (IntPoli(1l) snd Int Polarity Adr) or
1040 (DM TS(1) and DMA TS Adr) or
1041 (DMA1_TZ(1) and DMAL TS Aidr) or
1042 (SRAM RdData(l) and SRAM Strobe):
1043
1044 RD_Data(2) <= (Counter_reg(2) and Counter_Adr) or
1045 (LSERR n and Reset_Reg Adr) or
1046 (USERC and DHD;Cﬂnt.rDliAdr) or
1047 (I04_2N and DigReg3lcol_Adr) or
1048 (IntStatk(2) and Int_StatClear_idr) or
1049 (DirCtrl(Z) and Direction_kdr] or
1050 (IntEnk(2) and Int_Enable_kdr] or
1051 (IntTypi(2) and Int Type Adr) or
1052 (IntPoli(z) snd Int Polarity Adr) or
1053 (DM TS(Z) and DMA TS Adr) or
1054 (DMA1 TS (2) and DMA1 TS Adr) or
1055 (SRAM RdData(Z) and SRAM Strobe):
1056
1057 RD_Data(3) <= (Countsr Reg(3) and Countsr_Adr) or
1058 (I06_3N and DigReg31ltoD_Aidr) or
1059 (IntScath(3) and Int_StacClear Adr) or
1060 (Dirctrl(3) and Direction kdr] or
1061 (IntEnk(3) and Int Enable &dr] or
1062 (IntTypi(3) and Int_Type_Adr) or
1063 (IntPoli(3) and Int_Polarity hidr) or
1064 (DMi_TS(3) and DMA_TS idr) or
1065 (DMl TS (3) and DMi1l TS Aidr) or
1066 (SRAM RdDarta(3) and SRAM Scrobe);
1067
1068 RD_Data(4) <= (Counter_Inc and Counter_Adr) or
1069 (I08_4N =nd DigReg3itol_kidr) or
1070 (IntStatk(4) and Int_StatClear_idr) or
1071 (DirCtrl(4) and Direction_idr] or
1072 (IntEnk(4) and Int Enable &dr] or
1073 (IntTyph(4) and Inc Type Adr) or
1074 (IntPoli(4) snd Int Polarity Adr) or
1075 (DM TS(4) and DMA TS Adr) or
1076 (DMil_TS(4) and DMA1_TS_Aidr) or
1077 (SRAM RdData(4) and SRAM Strobe):
1078
1079 RD_Data(5) <= (Counter EN and Counter_idr) or
1080 (1010 5N and DigReg3ltoO Adr) or
1061 (IntScath(5) and Int_StacClear Adr) or
1082 (DirCtrl(5) and Direction_idr) or
1083 (IntEnk(S) and Int_Enable_kdr] or
1084 (IntTypi(5) and Int_Type_Adr) or
1085 (IntPoli(5) and Int_Polarity hidr) or
1086 (DM TS(5) and DMA TS idr) or
1087 (DMA1 TS (5) and DMA1l TS Adr) or
1086 (SRAM RdDarta(5) and SRAM Scrobe);
1089
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Using the PMC-CX Engineering Design Kit 1 1

Create A Program Hex File

1. Select XC2V1002-XC2V1002_arch
(XC2Vv1002.vhd) in the Sources Window.

Processzes:
[ &dd Existing Source 2. Select Generate PROM, ACE, or JTAG File
[ Create Mew Source in the Processes Window.
& Wiew Design Summary

% Design Utities 3. Right-click on Generate PROM, ACE, JTAG

$ User Constraints File, and click on Rerun all.
2 Synthesize - ¥5T

€2 Implement Design Note: If there are any errors, correct them and
=-P2  Generate Pragramming File repeat steps 2 and 3.

@ Prograrmming File Generation Bepar
el Generate PROM, ACE, or JTAG File
% Corfigure Device (MPACT) 4. A black prompt screen may appear for a few
- seconds after step 3. Ignore this screen and
DO NOT type inside it.

£ | >

E‘—t Processes |

5. Select Prepare a PROM File and
click Next

~ iMPACT - Welcome to iMPACT

Please select an action fram the list below

() Configure devices using Boundary-Scan [ITAG]

| Automatically connect to a cable and identity Bounday-S can chain
(=) Prepare a PROM File
() Prepare a System ACE File

() Prepare a Boundany-Scan File
SWF
() Configure devices

using Slave Serial mode

< Back Mest ] | Cancel

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com
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6. Enter the following information:

Select:

PROM File Format:
Memory Fill Value:

PROM File Name:

Generic Parallel PROM
MCS
FF

“ iMPACT - Prepare PROM Files

| wart o larget a

) Hilinz PROM

(&) Generic Parallel PROM
O FdPaity SPI PROM

) PROM Suppering Mulkple Design Versions: | SpartanE HullEoat

FEX

CX1002

Location: Path to the CX1002 file

PROM Fie Format

@MS O TEK O UFPIC formal)
O B0 BN 1sC

O HER [ ] SwapBits

Click on Next.

Checksum Fil Value (2 Hex Digits): [FF |
PROM File Hame: [xc2v1000 |

Location: |/coop/Hy Documents/Leyd/SEMESTER W XCAV10004C2/1000] [ Browse. |

<Bock [ Wew> ] [ temcd ]

7. Enter the following information for the

LX40 =~ iMPACT - Specify Parallel PROM Device
Auto Select PROM
Auto Select PROM: Unchecked e st
Para"el PROM DenSIty 4M Select a Parallel PROM Density [Bytes): [ Add
Number of Data Streams: 1 ';‘ o Dl
Loading Direction: UP
CIle Add and the Cllck Next_ [] Create BFl-tods PROM Number of Data Stieams
BFI Master Device Family Loading Direction uUr v
Sparkan 3E Rf;:,;z;‘?#;ﬁ;gfdmss; Cl
Spartan 34,
Yitex 5

Downstream D aisy-Chain Tupe: | Parallel

< Back ” Mext » 1 [ LCancel
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13

8. Click Finish on the following page.

9. Click on OK to add a device.

. Add Devyice

Start adding device file ko
Daka Strean: O

10. Select xc2v1002.bit and click Open.

o

Add Device

Lock in: | £ sc2v100zedi2 - cF B
; g0
k! @_xmsgs
My Recent (Cxst
Documents ez
]

Desktap

£

My Documents

Iy Computer

My Network  File name: wo2y1002 bit - Open |
Places | J
Files of type: |FPG Bit Files (*bi] | Cancel

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com
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11. Select No.

12. Select OK.

14. From the menu go Operations
->Generate File. A message will
appear on the screen to indicate the
PROM file was successfully
generated.

The .mcs file is now ready to be
loaded into the CX1002.

| Add Device X

@ Wiowld you like bo add anokher design File to

Data Stream: 07

Add Device

¥ou hawe completed the device file entry.
Click "0k bo continue

PROM

Exiume

and
5.03 % Full

xe2va00
#e2v1002 kit

PROM File Generation Succeeded

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com
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Loading the mcs File Into the CX Board

@@ > (> 0>

Local Disk {C:) Program Files  Acromag

> > >

PCISW_APL c_examples PCIC
WIN
msdeva Release PCIC ¥Demo,exe

. Load PCICXDemo.exe found in

PCISW_API_WIN\c_example\PCILX\
msdev6\Release\ created by the PCI
Win32 Driver Software CD-ROM.

Note: The PCISW_API_WIN folder
will be installed by default at
C:\Program Files\Acromag\ .

2. Begin by entering 1 and reading the

15

operating instructions.

CICE Demonstration Program
CICE Main Menu

1. Example deszign demo instructions
2. LocatesChoose hoard

7. Exit

nter selection:

3. Press 2 to select which type of LX
board to use.

1. CH1i882R
2. CH2082R
3. CH18a3R
4. CH2083R
e

Select board to open:

4. Type in the menu number that
corresponds with your board model
and press Enter.

5. Answer Y to the first example if the
FPGA is configured with the Acromag
example design or the FPGA is
configured with a design whose basic
structure is the Acromag example
design. Otherwise type N and press
Enter.

Is the FPGA configured with an Acromag example design? C'Y' op 'N'O: Y
JNJ)-

Is a mezzanine module attached? 'Y’ ow :

6. Type Y if there is a mezzanine module
attached (like the AXM-EDK that we
are using).
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7. Choose choice 4 to access the FPGA
configuration menu.

8. Next select option 2: Perform direct PCI
bus to Xilinx configuration. Itis
recommended that you test this modified
example design using the reconfiguration
direct method. It is not recommended that
the flash be overwritten until you have
tested your code. The reconfigure direct
method will allow program of the FPGA
directly from the PCI bus. If for some
reason the PMC CX does not perform as
expected, you can power the PMC CX
down. Upon power-up, the example design
provided by Acromag will again be loaded
into the FPGA.

9. Select Y if the file path given is correct,
or enter the path to the mcs file we
created in the last section. Answer Y if
the computer asks if the FPGA is
configured with an Acromag example
design or if this is a mezzanine model.
The PCICX FPGA Configuration Menu
will appear after a few moments and
should say “FPGA is currently
configured if the CX board was loaded
with the new file.

[ PCICR Main Menu

Example design demo instructions
LocateChoose bhoard

Attach interrupt callbhack

FPGA configuration

PLA?656 configuration and control
Flazh commands

Raw memory access

Uiew status information

9. Exit

Enter selection:

- N B IV TLY LY

PCICX FPGA Configuration Menu

FPGA is currently configured
1. Perform flash configuration
2. Perform direct PCI bus to ¥ilinx configuration
99. Return to previous menu

Enter selection: _

Use file C:~Program Files“Acromag~PCISW_API_WIN-~config_files~GCH1BB2R.mcs?
'Y oor 'N'D: vy

Configuring. ..
{This may take up to a minute.)

Is the FPGA configured with an Acromag example des1gn7 'Y or 'N'DI vy
Is a mezzanine module attached? 'Y’ or *N’'>:

PCICHX FPGA Configuration Menu

FPGA iz currently configured

1. Perform flash configuration

2. Perform direct PCI bus to Rilinx configuration
29. Return to previous menu

Enter selection:
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Using the Example C to Run The FPGA

"~ PCL

CH¥ Main Menu

= S L i G D

B.
27.

Example deszign demo instructions
LocatesChooze hoard

Attach interrupt callback

FPGA configuration

PLE?656 configuration and control
Flash commands

Raw memory access

Uiew status information

Exit

Enter selection:

Select memory space to access
1. PCIBARA (PLX>»
2. PCIBARZ (CPLD. Flash,. FPGA
Enter szelection: _

" PCICH MEMOYY ACCESSE MENU

1. Change transfer szize: WORD <16 hit>
2. Read from hoard

3. Write to hoard

?7?. Return to main menu

Enter selection: 3

Enter offzet to write to: HBH2H
Enter data to write WORD <16 bhit)>:

1. From the PCIAX FPGA Configuration
Menu, type 99 and press Enter to return to
the PCILX Main Menu.

2. Open the Raw memory access menu by
typing 7 and pressing Enter. This menu
will allow us to use the built in functions to
read and write to the board.

3. Select 2 and press Enter to access the

PCIBAR2 memory space where the
AXM_D registers are located.

4. To write to the board, Type 3 and press

Enter.

5. Type 8020, the hexadecimal memory
address of Counter_Adr, and press
Enter. Then enter the data to enable
the counter in hex, remembering that bit
5 enables the counter, bit 4 is the
increment line, and bits 3-0 are the
counter.

6. This concludes the setup, and the
counter should function as previously
described.
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Creating a MFC program to use with the CX Board

For this section a general understanding of C/C++ and the Visual Studios software is required. Even
though a step by step process is given, much of the syntax may be confusing if one is not familiar to
programming in Visual C++. Primarily the following sections shows how to enable use of the dll functions, while
creating a simple MFC program. References to PCICX Function Reference and PCI Win32 Driver User’s
Manual are made throughout this section. A copy of each should be close for reference as we create the MFC
executable. These files are found in PCISW_API_WIN\doc created by the PCI Win32 Driver Software CD-
ROM. Note: The PCISW_API_WIN folder will be installed by default at C:\Program Files\Acromag\ .

1. Open Microsoft Visual Studio 2008 from
the start menu. Some screens may
vary if using a different version of
Visual Studios.

2. Open a new MFC project by clicking on
File 2 New and selecting Project.

3. Expand the C++ tab and click MFC.
Under Visual Studio installed templates
click MFC Application. Enter the
project name CX and leave the “create
directory for solution” box checked.

Click OK.

4. The MFC Application Wizard
appears.

Click Next. On the Application Type
screen choose the Dialog Based
option. Deselect the Use Unicode
Libraries option. Click Next until the
Generated Classes window appears;
for Generated Classes, select
CCXDlg. Then click Finish.

5. Open PCI Win32 Driver Software
User’s Manual to page 16. Here it
gives instructions on using the dll in
Microsoft Visual C++ 6. Follow along
as we visually go through this process.

e 7
EE

Project bypes:
=) Visual Basic
Windows
# Smark Device
Starter Kits
£ Visual C#
+- isual J#
= Misual C++

Win3z
#- Other Project Types

A project for creating an application that uses the Microsoft Foundation Class Library

Templates:

Jisual Studio installed templates

Mg MFC ActiveX Cantrol
M mFC DL

H’LMFC Application

My Templates

j Search Online Templates. ..

Mame: c®
Location: €:4Documents and Settingsicoopiy Documentsiyisual Studio 20051Projects ~
Solution: Create new Salution “ Create directary for solution
Solution Name: CH
MFC Application Wizard - CX

— . |

==

Overview

Application Type

Project style:
Windaws Explorer

Application type:
) Single docurnent

Appl
Specify DocumentfView architecture support, language and
interface style options For your application.

(%) MFC standard

User Interface Features
Advanced Features

Generated Classes

(+) Dialog based
[] Use HTML dialog

Use of MFC:
(&) Use MFC in a shared DLL
() Multiple top-level documents () Use MFC in 2 static lbrary
Document/Yisw architecture support
Resource language:
Engllsh (U‘r‘ntsd.Statss) ||

[[]Use Unicode libraries

< Previous ] I Next = J I Finish ] [ Cancel
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6. Select Project form the menu bar

e B and click CX Properties.

Corfiguration: | All Configurations | Platfarm: | ActivelWingz) |l 7

Under Configuration Properties

- Comman Froperties Additional Include Diractoriss C:\ProgramFiles’,Acromag \PCTSW_APT_WIN\c_incluc
= Configraton Prapertes Resclve fusng References expand the C/C++ tab and highlight
General Debug Infarmation Format
Cebogig Stppres St B Ves i) e the General sub-menu. Select All
= cicH Warning Level Level 3 (/w3) . i e .
<) Detodt 5Pty Lsues te Configurations for Configuration
Sﬁtﬁi@r Trest Wamings s Erors o !

P, Use LIMICODE Response Files Yes |n the Add|t|0na| inc|ude
e directories edit box type in the path
il to the c header files. If the PCI

e Win32 Driver Software was installed
A in the default location then they will
T be found at “C:\Program Files\

- Browse Information

2 ubleoms Acromag\PCISW_API_WIN\
R Ctom Bl 3ep Suppress Startup Banner c | n Cl u d e" .

Suppress the display of the startup banner and information messages.  (Jnolago)

8. Next expand the Linker tab and

CX Property Pages E] . H
— : — — highlight the General sub-menu.
Configuration: | All Configurations | Platfarm: [Activetwinaz) v L. X
[ i In the Additional library
] | h . . .
Seboaars Dependencies edit box type in
B-CiCH Enable I al Linki . .
Gareral s (M10L0GO) the location of the above library. If
Optimization Ignore Import Library Ho . .
i the PCIl Win32 Driver Software
ok Getiefation Per-user Redirection Ho . .
t‘:f:r:g; R Addtional Library Directories Ci\ProgramFiles'\Acromag\PCISW_API_WIN\c_lib was installed in the default
= Lirk Lib D o i . .
e i | || Uelboy Doy s o location then they will be found at
Adhianeed Use UMICODE Response Files Yes 3
 Gomnion “C:\Program Files\ Acromag\
| ih”
PCISW_API_WIN\c_lib".
Manifest File
Debugging
System
Optimization
Embedded IDL
At Output File
PRt | | Overrids the defaul sutput file name.  (JOUT[fle])
< >
CX Property Pages ?E@
Configuraton: |4 Corfigurations 2| Patformi | ActivewindZ) x| | confipuraton mansger... | . .
R e i e — 9. Highlight the Input sub-menu.
i ors MOw kbt ” Under Additional Dependencies
e Pty type PCICX.lib.
;‘:’;:_‘::" Ertwedd Managed Risscvscn Flie

Force Symbel References
Delay Loaded DuLs

sl iy Click Apply
Click OK

Cxte Giar sl

Cptimation
Enbedded IT4,
Adeancad Additional Dependencies
Ceormand Lre | Somcies sckdlicnal e b ackd s bk s kw2 i) cordiur abion speciic
< 2

o | coed |
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Solution Explorer - Solutio.., - I >

_ 2 | | ]
10. Locate the Solution [ Solution 'Cx' (1 project)
Explorer Window on the - B
=) L eJder Fles
bottom tabs of the screen n] cxh
or View = Solution ﬂ Ciblah
. e5S0uUrce,
Explorer from the main (0] stdafs.h
menu h] targetver.h
' =l ¥ Resource Files
2 cxlico
Expand the Source Files e
. = JFC
tab and double click L B Souree Flos
CXDIg.cpp to open and %1 C.com
. . ] .C
edit the file. 7 stdal?x.:ppp

I'%’l ReadMe. kxk

11. Add the following three lines of code
directly beneath the existing 0// CEDly.cpp : implementation £ile
“#include...” statements to produce y R r R
the resulting code on the right :
#include "stdafx.h"

#include <windows.h> #include "CX.h"
#include "PCICX-h" fiinclude "CEZDlg.h"
#include "PCIErrorCodes.h" #include <windows.hs

fiinclude "PCICE. L
finclude "PCIErrorcodes.h"

E #ifdef DEBUG
L#define new DEBUG NEV
#endif

12. All the dll functions should now be
enabled. To check, click on the

Debug Program button ¥ at the top

of the screen. Choose “Yes” if a

prompt appears asking if the user

would like to build files. Note: Be sure to copy PCICX.h, PCIErrorCodes.h,
and PCICX.lib into your project folder in order to
execute the program. You can find these files at
C:\ProgramFiles\Acromag\PCISW_API_WIN\c_includ
e and
C:\ProgramFiles\Acromag\PCISW_API_WIN\c_lib
respectively.

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com




Using the PMC-CX Engineering Design Kit

21

X

TODO; Place diglog contrals here,

Cancel

= AEE)|

Choosze what board type to open; -
Select card number.  |Edit Open Card

The FPGA iz already configured.
To reconfigure enter in the information below.

Path of the .mes file: |Edit

Frogram

Change tranzfer size: ,—L| ﬂ
Address offzet: ’Edlti
Drata bo write: ’Edlti

Chooze an operation type:

—

]

13. The example dialog program should
load as shown to the left. If not, then
the dll has not been configured
correctly. Repeat steps 7 — 12 and
make sure all the paths and file
names are correct.

Exit the dialog box by clicking OK.

NOTE : If you have not made any
changes to the generated code other
than step 11 but receive an error
stating “error spawning cmd.exe” do
the following :

Go to Tools = Options

Expand the Project and Solutions tab

Click on VC++ Directories

Add the following lines
$(SystemRoot)\System32
$(SystemRoot)
$(SystemRoot)\System32\wbem

14. In the Workspace window click on
the ResourceView tab, expand the
CX.rc and Dialog folders, and then
double click on IDD_CX_DIALOG for
editing. The dialogue editor side
panel should also appear. If not,
locate it from View > Toolbars 2>
Dialog Editor.

15. Delete both the cancel button and
the TODO static text in the example
dialog program above. Then add the
components listed on the following
page and move the OK button.

Make sure the Properties side panel
is open while editing. (right click on
any object and click Properties to
open).

When finished, the dialog box should
look like the figure to the left.
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Object Control ID (under Misc. Caption (under Location
tab) Appearance tab)
Static Text | IDC_STATIC Choose what board type to --
open:
Static Text | IDC_ MULTBRDSTATIC Select Card Number: --
Static Text | IDC_ISFPGACONFIG The FPGA is already --
configured.\nTo reconfigure
enter in the information
below:
Static Text | IDC_ PATHSTATIC Path of the .mcs file: --
Static Text | IDC_OPSTATIC Choose an operation type: --
Static Text | IDC_ ADRMODESTATIC Change transfer size: --
Static Text | IDC_ADRSTATIC Address Offset: --
Static Text | IDC_ WRITESTATIC Data to write: --
Edit Control | IDC_CRDNUM -- Next to “select card
number” text
Edit Control | IDC_FILENAME -- Next to “path of the .mcs
file” text
Edit Control | IDC_ADROFF -- Next to “Address offset”
text
Edit Control | IDC_TOWRITE -- Next to “Data to Write” text
Button IDC_OPENCARD Open Card --
Button IDC_PROG Program --
Button IDC_RORWBUTTON Read -
Combo Box | IDC_BRDTYPE -- Next to “Choose what
board type to open” text
Combo Box | IDC_RORW -- Underneath “Choose an
operation type” text
Combo Box | IDC_ADRMODE -- Next to “Change transfer
size” text

Note: Remember when creating the combo boxes, make sure to click and drag the
area for the control as if the drop down menu is open. This is done by selecting the
down arrow on the combo box.

16. For each combo box right-click we Combo Box ID Data
need to enter the data shown in the IDC BRDTYPE CX1002R
table. Highlight Data under the — CX2002R
Behavior tab of the Properties CX1003R
menu. Enter the information shown, CX2003R
using a semicolon to separate items. IDC RORW Read
. . Write
17. AIsp, in the Behavior tgb set the IDC_ADRMODE Byte
option Sort 2 False. Likewise, set Word
Type > Droplist. DWord

Acromag, Inc. Tel:248-295-0310 Fax:248-624-9234 Email:solutions@acromag.com http://www.acromag.com




Using the PMC-CX Engineering Design Kit

23

Control ID Visible Disabled

IDC BRDTYPE True False
IDC_ CRDNUM True True
IDC FILENAME True True
IDC_ MULTBRDSTATIC True True
IDC OPENCARD True True
IDC_PATHSTATIC True True
IDC PROG True True
IDC_STATIC True False

i3 cx =3

Choose what board type to oper: ’i‘

_OenCad |
_Fogan_|

Ly | &=

<5Search=

=54 CX

[+~ = Maps

i Global Functions and Yariables
= Macras and Constants
-1 CaboutDlg
[#-#1% CCHapp

-3 [

i CCADIgiCWnd *pParent = 0)

7% DoDataExchanged CDataExchange *p
7' GetMessageMap(void) const

7' GetThisMessageMap(void)

7% OnlnitDialoglyaid)

7% OnPaink(waid)

7% OnQueryDragleon(void)

3% OnSysCommand({UINT niD, LPARAM |

5% m_Handle

3% m_hlcon
<

?

lgol.. |ERCa.. [@Res.. [Frro..,

18.

19.

20.

21.

Set the following properties. Select a
control and expand the Behavior tab
of the properties menu to edit these
options. All other controls not in this
table should have their visibility set to
False.

Click on the Debug Program

button -* at the top of the screen.

The dialog screen should now look
like this.

Click OK to close the program.

In the Workspace window click the Class
View tab, and expand

CX classes. Right-click on CCXDlg and
click Add > Add Variable. Enter the
following information:

Option Value
Variable Type Short
Variable Name m_Handle
Access protected

Click Finish.
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22. Right-click on the CCXDIg and click Add 2>

Add Function to open the “Add Member
Function Wizard”. Enter the following
information and also select the Static option.

Note: In the “Return Type” and “Parameter
Type” fields you are able to type in the desired
value if it is not contained in the drop down
menu.

Return Type : CString

Function Name: GetStatus

Parameter type: short

Parameter name: nStatus (then click Add)
Access : protected

Static : box is checked

Click Finish.

23. In the Workspace window click on the
ResourceView tab, expand the CX.rc and
Dialog folders, and then double click on
IDD_CX_DIALOG. Member variables now
need to be attached to the controls. Right
click on the control to be edited and click Add
Variable to open the Add Member Variable
Wizard.

First click on the Category dropdown and
choose “Value”. The following options in the
table then become available. Enter the values
and then press Finish.

Add Member Function Wizard - CX

Welcome to the Add Member Function Wizard \‘>
Return type: Function name:
C3String w | |GetStatus
Parameter type: Parameter name: Parameter list:
short i short nStatus
Accgsst static [ virtual [] pure - fle:

*| [ nine

Comment (/f notation not required):

oudlg.cpp E]

Add Member Variable Wizard - CX-2

Access:
Control variable
Variable type: Control ID:
IDC_ADRMODE
Variable name: Control type:
COMBOBOX

Min value:

Comment (ff notation not required):

Welcome to the Add Member Variable Wizard

v

Category:

Value v

Max valug:

Control IDs Variable Name: | Type
IDC_ADRMODE | m_AdrMode Int
IDC_ ADROFF m_AdrOffset CString
IDC BRDTYPE | m BoardType Int
IDC_CRDNUM m_CardNum Int

IDC FILENAME [ m FileName CString
IDC_ RORW m_ReadOrWrite | Int
IDC_TOWRITE | m_WData DWORD
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24. Right click on the following controls
and select Add Event Handler to
assign the following messages. A
default Function handler name is
generated and does NOT need to
be changed. Click the Add and
Edit button to save changes and
exit the Event Handler Wizard.

= Fields
¥ IDD_CX_DIALOG
m_adriode
m_Aadroffset
m_BoardTvpe
m_Zardrum
m_FileMarme
m_Handle
m_hIcon
m_Readorwrite
m_'Daka
= Methods

W CCxDlg

=% DobDataExchange

2% GetMessageMap

2% GekStatus

=% GetThisMessage...

W OnBnClickedolk

% onBnClickedOpe...

% OnBnClickedProg
% OnBrnClickedrorw ..
!
b
!

e eee ey

onicbnSelchange...
onCbnselchange. ..
onicbnSelchange...
2% OnInitDialog
% onPaink
% onQueryDraglcon
2% OnSysCommand
Mested Types

4
/. Welcome to the Event Handler Wizard
Message type: Class list:
CBN_SELCHANGE ~ CAboutDlg
CBN_EDITCHANGE CCXA
CBN_CLOSELP s
Function handler name:
OnCbnSelchangeRorw
| CCXDIg &)
Zlass
=+ Chialag

Object IDs Message Type
IDC_BRDTYPE CBN_SELCHANGE
IDC_OPENCARD BN_CLICKED
IDC_PROG BN _CLICKED
IDC_RORW CBN_SELCHANGE
IDC_ RORWBUTTON | BN _CLICKED
IDOK BN_CLICKED
25. The Class View tab should now

26.

27.

look like something this. Double-
click any function declaration to
edit that function.

Use the code provided on pages
26 to 37 for the member functions.
All colored code is new code which
you must add to the code
generated by the MFC Wizards.
Make sure your code matches the
code provided.

From the menu bar at the top of
the screen, click on Build = Clean
CX. Then click on Build CX. If
there are no errors, click on the

Debug Program button 4 at the
top of the screen again. The
program should now allow the user
to open a board, execute a flash
configuration, and read and write to
a specified memory location.
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Example MFC Code

Note that the following code is color coded. Black indicates what was added by the ClassWizard, and the colored
code is specific to our example. The code segments colored green are comments to help explain the purpose of
each section.

// CXDlg.cpp : implementation file

//

#include "stdafx.h"
#include "CX.h"

#include "CXDlg.h"
#include <windows.h>
#include "PCICX.h"
#include "PCIErrorCodes.h"

#ifdef _DEBUG
#define new DEBUG_NEW
#endif

// CAboutDlg dialog used for App About
class CAboutDIlg : public CDialog

public:
CAboutDIg(Q);

// Dialog Data
enum { 1DD = IDD_ABOUTBOX };

protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support

// Implementation
protected:
DECLARE_MESSAGE_MAP()

¥

CAboutDIg: :CAboutDlg() : CDialog(CAboutDIg::IDD)

{
}

void CAboutDIlg: :DoDataExchange(CDataExchange* pDX)

CDialog: :DoDataExchange(pDX);
}

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
END_MESSAGE_MAPQ)

// CCXDIg dialog
CCXDIlg: :CCXDlg(CWnd* pParent /*=NULL*/)

> CDialog(CCXDIg::IDD, pParent)
, m_Handle(0)
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m_BoardType(0)
m_AdrMode (0)
m_AdrOffset(_T(""))
m_CardNum(0)
m_FileName(_T(""))
m_ReadOrWrite(0)
m_WData(0)

m_hlcon = AfxGetApp()->Loadlcon(I1DR_MAINFRAME) ;

}

void CCXDIlg: :DoDataExchange(CDataExchange* pDX)

CDialog: :DoDataExchange(pDX);
DDX_CBIndex(pDX, IDC_BRDTYPE, m_BoardType);
DDX_CBIndex(pDX, IDC_ADRMODE, m_AdrMode);
DDX_Text(pDX, IDC_ADROFF, m_AdrOffset);
DDX_Text(pDX, IDC_CRDNUM, m_CardNum);
DDX_Text(pDX, IDC_FILENAME, m_FileName);
DDX_CBIndex(pDX, I1DC_RORW, m_ReadOrWrite);
DDX_Text(pDX, IDC_TOWRITE, m_WData);

}

BEGIN_MESSAGE_MAP(CCXDIlg, CDialog)
ON_WM_SYSCOMMAND()
ON_WM_PAINTQO
ON_WM_QUERYDRAGICONQ)
//}}YAFX_MSG_MAP
ON_CBN_SELCHANGE(IDC_BRDTYPE,
&CCXDIg: :OnCbnSelchangeBrdtype)
ON_BN_CLICKED(IDC_OPENCARD, &CCXDIg::OnBnClickedOpencard)
ON_BN_CLICKED(IDC_PROG, &CCXDIg::OnBnClickedProg)
ON_CBN_SELCHANGE(IDC_RORW, &CCXDIg::OnCbnSelchangeRorw)
ON_BN_CLICKED(IDC_RORWBUTTON,
&CCXDIg: :OnBnClickedRorwbutton)
ON_BN_CLICKED(IDOK, &CCXDIg::0OnBnClickedOk)
END_MESSAGE_MAP()

// CCXDIlg message handlers

BOOL CCXDIg::OniInitDialog(Q)

{
CDialog::OnInitDialog(Q);
// Add "About...™ menu item to system menu.
// 1DM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & OxFFFO) == 1DM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000) ;
CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu = NULL)
{
CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX) ;
if (IstrAboutMenu. Isempty())
pSysMenu->AppendMenu(MF_SEPARATOR) ;
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,
strAboutMenu);

}
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}

// Set the icon for this dialog. The framework does this automatically
// when the application®s main window is not a dialog

Setlcon(m_hlcon, TRUE); // Set big icon

Setlcon(m_hlcon, FALSE); // Set small icon

// TODO: Add extra initialization here

m_Handle=-1; //no card handle is in use
m_CardNum=0; //assume there is only 1 card
m_ReadOrWrite=0; //set read as te first operation
m_AdrMode=1; //set the first data size to word
m_AdrOffset="0000"; //set the original offset to 0x0000
UpdateData(FALSE) ;

return TRUE; // return TRUE unless you set the focus to a control

}
void CCXDIg: :0OnSysCommand(UINT nID, LPARAM IParam)
if ((nID & OxFFFO) == IDM_ABOUTBOX)

{

CAboutDlg dlgAbout;
dlgAbout.DoModal () ;

¥
else
CDialog: :OnSysCommand(nID, IParam);
¥
}

// 1T you add a minimize button to your dialog, you will need the code below
// to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.

void CCXDIg::OnPaint()
if (Islconic())
{ CPaintDC dc(this); // device context for painting
SendMessage(WM_I1CONERASEBKGND, reinterpret_cast<WPARAM>(dc.GetSafeHdc()), 0);

// Center icon in client rectangle

int cxlcon = GetSystemMetrics(SM_CXICON);
int cylcon GetSystemMetrics(SM_CYICON);
CRect rect;

GetClientRect(&rect);

int x = (rect.Width() - cxlcon + 1) / 2;
int y = (rect.Height() - cylcon + 1) / 2;

// Draw the icon
dc.Drawlcon(x, y, m_hlcon);

else

CDialog: :OnPaint();
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// The system calls this function to obtain the cursor to
display while the user drags

// the minimized window.

HCURSOR CCXDIlg: :OnQueryDraglcon()

{
}

return static_cast<HCURSOR>(m_hlcon);

CString CCXDlg: :GetStatus(short nStatus)

{
switch(nStatus){
case OK:
return "Operation Successful.";
case ERR_INVALID_ HNDL:
return "Error: No board is associated with the specified
handle.";
case ERR_CARD_IN_USE:
return "Error: This card is already open.";
case ERR_NEWDEV:
return "Error:There was a software error while creating this
instance.";
case ERR_CONNECT:
return "Error: There was an error connecting to this board.";
case ERR_MAPMEM:
return "Error: There was a memory mapping error.";
case ERR_THREAD:
return "error occurred while creating an interupt.’;

case ERR_ISR_ENABLE:
return "Error occurred while enableing interrupt
support.";
case ERR_OUTOFHANDLES:
return "Error: Too many cards open.';
case ERR_BAD_PARAM:
return "Error: Invalid Parameter.";
case ERR_INSUF_MEM:
return “Error: Insufficient memory.";
case ERR_OCX_IN_USE:
return "Error: Control already configured for use by another
device®"s PCI.";
case ERR_DLL_LOAD:
return “Error: ActiveX methods can"t load the DLL.";
case ERR_CONFIG_READ:
return “Error occurred while reading from the device®"s PCI
configuration.™;
case ERR_TIMEOUT:
return “Error: Operation timed out before completing.";
case ERR_CONFIG_SET:
return "Error: Configuration Failed.™;
case ERR_CALIB:
return “Error from calibration.™;
case ERR_CONFIG_WRITE:
return “Error occurred when writing to the configuration
space.";
case ERR_DMA_ MAP:
return “Error: DMA is not mapped into the process.™;
case ERR_EEPROM_ACK:
return "Error: EEPROM Acknowledge was never recieved.";
case ERR_EEPROM_READBACK:
return "Error writing to the EEPROM.";
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case ERR_FILE_OPEN:

return "Error: File already opened.";
case ERR_FILE_FORMAT:

return "Error:File not the right format.";
case ERR_FILE_READ:

return "Error: File cannot be read.";
case ERR_CONFIG_DONE:

return "Error: Configuration is not complete.";
case ERR_EX DESIGN:
return "Error: FPGA is not configured w//Acromag supplied design.';
case ERR_HARDWARE:

return "Error: Hardware malfunction.';
case ERR_FLASH BUSY:

return “Error: Flash chip is busy.";
case ERR_UNSUPPORTED:
return "Error: Device does not support the requested action.™;
default:

return "An error has occurred.";

return "An error has occurred."';

}
void CCXDIg: :OnCbnSelchangeBrdtype()

// TODO: Add your control notification handler code here

short nStatus=0; //current status

short nHandle=-1; //a temp handle

WORD wDevID; //board 1D

BOOL FPGAConfigured; //is the fpga configured

int tempBoardType = m_BoardType; //past selected board type
CString boardName;
UpdateData(TRUE); //update the member function from the GUI

//determine which board type was selected
iT(m_BoardType==0){

wDevID = CX1002R_DEV;

boardName = ""CX1002R";

}

else if(m_BoardType==1){
wDev1D=CX2002R_DEV;
boardName = ""CX2002R™;

}

else if(m_BoardType==2){
wDevI1D=CX1003R_DEV;
boardName = ""CX1003R™";

}

else if(m_BoardType==3){
wDev ID=CX2003R_DEV;
boardName = ""CX2003R™;

}

else{
MessageBox(*'Not a Valid Board Name', "ERROR™);

//check to see if there is more than one card or wDevID type

//by trying to open a card in slot 1. nStatus will tell us if

//this is a lgega operation, hence there is or isn"t a second card
nStatus = PCICX Open(1,&nHandle,wDevID); //from dlIl function reference pg9

if(nStatus==0K){ //there are two or more cards
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//enable the controls in the GUI for choosing a card
GetDIlgltem(IDC_MULTBRDSTATIC)->EnableWindow(TRUE);
GetDIgltem(1DC_CRDNUM)->EnableWindow(TRUE) ;
GetDIlgltem(I1DC_OPENCARD)->EnableWindow(TRUE);

else{ //there is only one card
//disable the controls in the GUI for choosing a card
GetDIlgltem(IDC_MULTBRDSTATIC)->EnableWindow(FALSE) ;
GetDIgltem(1DC_CRDNUM)->EnableWindow(FALSE) ;
GetDIgltem(1DC_OPENCARD)->EnableWindow(FALSE);

//try to open a card in slot one
nStatus=PCICX_Open(short(0),&nHandle,wDevID);
//from dll function reference g 9
if((nStatus==0K) | | (nStatus==ERR_CALIB)){ //i1T successful
or just call error
//notify that the board was opened correctly
MessageBox(boardName=""card 0 opened."');
//assign the temp handle to the global handle
m_Handle = nHandle;

//allow user to progrma the FPGA
GetDIgltem(I1DC_PATHSTATIC)->EnableWindow(TRUE) ;
GetDIlgltem(IDC_FILENAME)->EnableWindow(TRUE);
GetDIgltem(IDC_PROG)->EnableWindow(TRUE) ;

//fTilename of the mcs file supplied by Acromag
m_FileName="C:\\Program
Ffiles\\Acromag\\PCISW_API\\config_Tfiles\\"+boardName+" .mcs";

//check to see i1f configured
//if configured then show already configured text and operation
controls

PCICX_IsFPGAConfigured(m_Handle,&FPGAConfigured);

//from 11 function reference pg70

iF(FPGAConfigured){
GetDIgltem(IDC_I1SFPGACONFIG)->ShowWindow(TRUE) ;
GetDIgltem(1DC_OPSTATIC)->ShowWindow(TRUE) ;
GetDIgltem(1DC_RORW)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADROFF)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADRSTATIC)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADRMODE)->ShowWindow(TRUE) ;
GetDIgltem(IDC_ADRMODESTATIC)->ShowWindow(TRUE) ;
GetDIgltem(IDC_RORWBUTTON)->ShowWindow(TRUE) ;

else{ //hide the controls

GetDIlgltem(IDC_ISFPGACONFIG)->ShowWindow(FALSE) ;
GetDIlgltem(IDC_OPSTATIC)->ShowWindow(FALSE) ;
GetDIgltem(1DC_RORW)->ShowWindow(FALSE) ;
GetDIgltem(1DC_ADROFF)->ShowWindow(FALSE) ;
GetDIgltem(IDC_ADRSTATIC)->ShowWindow(FALSE);
GetDIgltem(1DC_ADRMODE)->ShowWindow(FALSE) ;

GetDIlgltem(I1DC_ADRMODESTATIC)->ShowWindow(FALSE) ;

GetDIgltem(IDC_RORWBUTTON)->ShowWindow(FALSE) ;

else{
MessageBox(GetStatus(nStatus)+'"\n"+boardName+"
card 0 failed to open',"ERROR"™);
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m_BoardType=tempBoardType;
}

//update the GUI"s variables
UpdateData(FALSE) ;

}
void CCXDIlg::0OnBnClickedOpencard()

// TODO: Add your control notification handler code here

short nStatus=0; //status of the dlIl operation
short nHandle=-1; //temp handle

WORD wDevID; //id of our board

BOOL FPGAConfigured; //is the FPGA configured

int tempBoardType = m_BoardType; //past board type

CString temp, boardName; //temp string, current board
int tempCardNum=m_CardNum; //past card number
UpdateData(TRUE); //data from the screen

//close the board opened previously
PCICX_Close(m_Handle); //from the dIl function reference pg 10

//Determine which board type was selected
if(m_BoardType==0){
wDevID=CX1002R_DEV;
boardName=""CX1002R"";

¥

else if(m_BoardType==1){
wDev ID=CX1003R_DEV;
boardName=""CX1003R";

}

else if(m_BoardType==2){
wDev ID=CX2002R_DEV;
boardName=""CX2002R"";

}

else if(m_BoardType==3){
wDevI1D=CX2003R_DEV;
boardName=""CX2003R"";

else{
MessageBox("'Not a Valid Board Name'™, "ERROR'™);

return;

}

//check the status of opening board 1 in the card number
// m_cardnum

nStatus = PCICX_Open(short(m_CardNum),&nHandle, wDevID); //dll //function reference
Pg 9

if((nStatus==0K) | | (nStatus==ERR_CALIB)){
//notify that the board was openend correctly
temp.Format("'%d" ,m_CardNum) ;
MessageBox(boardName+'"card"+temp+"opened."");
m_Handle=nHandle; //assign temp handle to global handle

//allow GUI access to program the FPGA
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GetDIlgltem(IDC_PATHSTATIC)->ShowWindow(TRUE) ;
GetDIlgltem(IDC_FILENAME)->ShowWindow(TRUE) ;
GetDIgltem(1DC_PROG)->EnableWindow(TRUE);

//path of the default mcs file
m_FileName =
"C:\\Programfiles\\Acromag\\PCISW_API_WIN\\config_Tfiles\\"+boar
dName+" _mcs";

//check to see if board is already configured
//if configured thens how the configured static text
//and operation controls

nStatus =
PCICX_IsFPGAConfigured(m_Handle,&FPGAConfigured);
//dl1l function reference pg 70

if(FPGAConfigured){ //show the r/w controls
GetDIgltem(1DC_ISFPGACONFIG)->ShowWindow(TRUE) ;
GetDIgltem(IDC_OPSTATIC)->ShowWindow(TRUE) ;
GetDIlgltem(IDC_RORW)->ShowWindow(TRUE) ;
GetDIlgltem(I1DC_ADROFF)->ShowWindow(TRUE) ;
GetDIgltem(I1DC_ADRSTATIC)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADRMODE)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADRMODESTATIC)->ShowWindow(TRUE) ;
GetDIgltem(1DC_RORWBUTTON)->ShowWindow(TRUE) ;

else{ //hide the r/w controls
GetDIgltem(1DC_ISFPGACONFIG)->ShowWindow(FALSE) ;
GetDIlgltem(IDC_OPSTATIC)->ShowWindow(FALSE) ;
GetDIlgltem(IDC_RORW)->ShowWindow(FALSE);
GetDIlgltem(IDC_ADROFF)->ShowWindow(FALSE) ;
GetDIgltem(IDC_ADRSTATIC)->ShowWindow(FALSE);
GetDIgltem(1DC_ADRMODE)->ShowWindow(FALSE) ;
GetDIgltem(1DC_ADRMODESTATIC)->ShowWindow(FALSE) ;
GetDIlgltem(IDC_RORWBUTTON)->ShowWindow(FALSE) ;

}

else{ //if the card can not be opened
temp.Format("'%d", m_CardNum);

MessageBox(GetStatus(nStatus)+'""\n"+boardName+"card"+temp+"faile
d to open'™, "ERROR™);

//switch back to previous board settings

m_BoardType=tempCardNum;

UpdateData(FALSE);

}
void CCXDIlg::0OnBnClickedProg(Q)

// TODO: Add your control notification handler code here

short nStatus; //status of dll operation
BOOL FPGAConfigured; //is fpga configured
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UpdateData(TRUE) ; //data from the GUI
this ->BeginWaitCursor();//start the hourglass cursor

nStatus=PCICX_IsFPGAConfigured(m_Handle,&FPGAConfigured);
//from dll reference pg70

if(nStatus '=ERR_INVALID HNDL){ //it is possible to program //this handle
//do a flash configuration

nStatus=PCICX_FlashConfigure(m_Handle,m_FileName); //from dll reference
pg 72

if(nStatus==0K){
MessageBox(GetStatus(nStatus));

//enable the r/w operations
GetDIgltem(IDC_OPSTATIC)->ShowWindow(TRUE) ;
GetDIgltem(IDC_RORW)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADROFF)->ShowWindow(TRUE) ;
GetDIgltem(IDC_ADRSTATIC)->ShowWindow(TRUE) ;
GetDIlgltem(I1DC_ADRMODE)->ShowWindow(TRUE) ;
GetDIgltem(1DC_ADRMODESTATIC)->ShowWindow(TRUE) ;
GetDIgltem(1DC_RORWBUTTON)->ShowWindow(TRUE) ;

else{

MessageBox(**Configuration did not complete. \n Check your path name and try again®,
"ERROR™) ;

¥

}

else{ //error with usig this handle
MessageBox(GetStatus(nStatus), 'ERROR™);

//fTorce user to open a new card from the beginning
GetDIgltem(I1DC_PATHSTATIC)->EnableWindow(FALSE);
GetDIgltem(IDC_FILENAME)->EnableWindow(FALSE);
GetDIgltem(IDC_PROG)->EnableWindow(FALSE);
GetDIgltem(1DC_I1SFPGACONFIG)->ShowWindow(FALSE) ;
GetDIgltem(1DC_OPSTATIC)->ShowWindow(FALSE) ;
GetDIgltem(1DC_RORW)->ShowWindow(FALSE) ;
GetDIgltem(1DC_ADROFF)->ShowWindow(FALSE) ;
GetDIgltem(IDC_ADRSTATIC)->ShowWindow(FALSE) ;
GetDIgltem(1DC_ADRMODE)->ShowWindow(FALSE) ;
GetDIgltem(1DC_ADRMODESTATIC)->ShowWindow(FALSE) ;
GetDIgltem(IDC_RORWBUTTON)->ShowWindow(FALSE) ;

//close the board if there is a handle
if(m_Handle 1=-1){

PCICX_Close(m_Handle); //from the dlIl reference pg 10
m_Handle=-1;
}

}

}
void CCXDIlg: :0nCbnSelchangeRorw()

// TODO: Add your control notification handler code here
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UpdateData(TRUE);

if(m_ReadOrWrite==0){ //drop down is read
GetDIlgltem(IDC_TOWRITE)->ShowWindow(FALSE) ;
GetDIlgltem(IDC_WRITESTATIC)->ShowWindow(FALSE) ;
GetDIgltem(1DC_RORWBUTTON)->SetWindowText("'Read");

else{ //drop down is write
GetDIlgltem(IDC_TOWRITE)->ShowWindow(TRUE) ;

GetDIgltem(IDC_WRITESTATIC)->ShowWindow(TRUE) ;
GetDIlgltem(IDC_RORWBUTTON)->SetWindowText(""Write');

}

}
void CCXDIg::OnBnClickedRorwbutton()

// TODO: Add your control notification handler code here

DWORD data; //what to read from the card
short nStatus; //status of the dll operation
CString str; //temp string
DWORD adr; //address
short len; //length of the DWORD that is read
char *delim; //dummy pointer for conversions
UpdateData(TRUE) ; //update variables

//convert m_AdrOffset froma string hex number to DWORD
adr=(DWORD)strtol (m_AdrOffset,&delim,16);
if(m_ReadOrWrite==0){ //read

switch(m_AdrMode){

case O: //read a byte
nStatus=PCICX_ReadByte(m_Handle,CX_PCIBAR2,adr, (PBYTE)&data
)
len=2;
break;
case 1: //read a word
nStatus=PCICX_ReadWord(m_Handle,CX_ PCIBAR2,adr, (PWORD)&data
E
len=4;
break;
case 2: //read a Dword
nStatus=PCICX_ReadDword(m_Handle,CX PCIBAR2,adr,&data);
len=8;
break;
default:
nStatus=ERR_BAD_PARAM;
break;
}
if(nStatus==0K){ //iT read correctly
str.Format("'%X",data); //change data to hex
str=str_Right(len); //a substring which length depends on
_AdrMode

//replace the leading zero that right() took off
while(len==8&&str.GetLength()<8){
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str="0"+str;
MessageBox(*'Value read:"+str); //display the read

else{
MessageBox(GetStatus(nStatus), "ERROR™);

else{ //write

switch(m_AdrMode){

case 0: //write a byte
nStatus=PCICX_WriteByte(m_Handle,CX PCIBAR2,adr,(BYTE)&data);
len=2;
break;

case 1: //write a word
nStatus=PCICX_WriteWord(m_Handle,CX PCIBAR2,adr, (WORD)&data) ;
len=4;
break;

case 2: //write a dword
nStatus=PCICX_WriteDword(m_Handle,CX PCIBAR2,adr,m_WData);
len=8;
break;

default:
nStatus=ERR_BAD_PARAM;
break;

¥

//display if status of write
if(nStatus==0K)
MessageBox(GetStatus(nStatus));
else
MessageBox(GetStatus(nStatus), "ERROR™);

}

}
//called when the OK button is pressed
//

//operations : closes the open board and the program
void CCXDlg::0nBnClickedOk(Q)

// TODO: Add your control notification handler code here

//close the board that is iIn use
PCICX_Close(m_Handle); //from dll function reference pg 10

OnoKQ ;
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