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SEVERABILITY: In the event any provision of this License Agreement is found to be invalid, illegal or unenforceable, the validity, legality and enforceability of any of the 

remaining provisions shall not in any way be affected or impaired and a valid, legal and enforceable provision of similar intent and economic impact shall be substituted therefore.  
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NURVE NETWORKS LLC 
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more! 
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MACH64 - Programmable Logic Starter Kit  
Hands-OnTM Guide Version 1.0 

1.0 Overview  and Goals 

Welcome to the MACH64 – Programmable Logic Starter Kit!  With this kit you are on your way to mastering the 
fascinating world of CPLDs (Complex Programmable Logic Devices) and technology.  The purpose of this kit is two fold;  
 

• First, to provide a development platform with a built-in programmer and prototyping area for the very capable 
Lattice Semiconductor ispMACH 4064 CPLD that is low cost and very fast. 

  

• Secondly, as a starter kit for users interested in learning about programmable logic either in the classroom or 
individually. 

 
The manual is written in a semi-linear fashion, but each section tries to stand on its own, so you can skip to more 
interesting subjects. You might want to skim the entire manual before doing anything, so you know what to expect. Also, 
the manual is very visual especially in the software installation sections. Feel free to skim these areas as you do the 
install, but they are annotated so heavily since one incorrect setting in the tool chain can cause a lot of headaches.  

1.1 Kit Contents 

Figure 1.0 – The MACH64 Programmable Logic Starter Kit Contents (manual not shown). 
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NOTE 

Even though the kit uses the Lattice ispMACH 4064 CPLD chip specifically (from the ispMACH 
40xx series CPLDs), the concepts and techniques are applicable to any CPLD from any 
manufacturer. CPLDs are like hard drives, you can always get one bigger and faster, but they all 
work in the same way and store the same kinds of data. Hence, if you write code for a ispMACH 
4064 (64 logic blocks) part, there is no problem porting it to a larger, faster part. Each chip simply 
differs in speed, density and amount of I/O. For example, we will make a blinking light demo that 
would fit on any CPLD with a single logic block, but a NTSC generator experiment might need the 
ispMACH 4032 (32 logic blocks) or better to fit.  

 
Referring to Figure 1.0, the MACH64 kit consists of the development board itself, power adapter, cables, electronic 
components for the experiments, as well as a CD with all the source and tools. Carefully, lay all the parts out on a table 
and confirm you have the following items: 
 

MACH64 Programmable Logic Kit Parts List. 
 

Main Components 

 

(1) MACH64 development kit PCB itself with standoffs and 4-jumpers on J15. 

(1) 9V DC 300mA wall adapter with tip + and ring -, 2.1mm barrel connector. 

(1) 4-6 ft DB25 male to male parallel port programming cable. 

(1) 3-6 ft RCA male to make A/V cable for NTSC and audio experiments. 

(1) PC formatted CD-ROM with tools, source, and this document on it. 

(1) External programming cable, 2x5 pin female to female headers, ribbon cable, 16 -18 inches. 

 

TTL/CMOS Oscillators  

 

(1) 3.579495 MHz NTSC color burst oscillator, half or full size. 

(1) 1 MHz oscillator, half or full size.  

(1) 25.175 MHz VGA oscillator, half or full size. 

 

Resistors 

 

(10) 100 ohm 1/8
th
 watt, 5% tolerance, color code (brown, black, brown, gold). 

(10) 220 ohm 1/8
th
 watt, 5% tolerance, color code (red, red, brown, gold). 

(10) 470 ohm 1/8
th
 watt, 5% tolerance, color code (yellow, purple, brown, gold). 

(10) 1K ohm 1/8
th
 watt, 5% tolerance, color code (brown, black, red, gold). 

(10) 2.2 ohm 1/8
th
 watt, 5% tolerance, color code (red, red, red, gold). 

(10) 10K ohm 1/8
th
 watt, 5% tolerance, color code (brown, black, orange, gold). 

 

Capacitors 

 

(2) 0.1uf, monolithic, non-polarized (104 indicator written on it). 

(2) 0.001 uf, monolithic, non-polarized (102 indicator written on it). 

(1) 1uf, electrolytic, aluminum radial canister, polarized, + or – lead will be marked with indicator. 

(1) 10uf, electrolytic, aluminum radial canister, polarized, + or – lead will be marked with indicator. 

 

Semiconductors 

 

(2) 2N2222 (or 2N3904) NPN bipolar transistors TO92 package. 

(2) 1N4001 1A, general purpose diodes. 

(2)  LEDs (green or red). 

 

Hook-up Wires and Mechanicals  

 

(20) Long length, ~6.0”, 24-26 gauge. 

(20) Short length, ~3.0”, 24-26 gauge. 

(4) Stand-offs, screws, and washers (usuall in one of the bags with wires). 

NOTE Some of the values for the resistors and capacitors might vary slightly from batch to batch of kits. 
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For example, you might have 200 ohm resistors instead of 220 ohm. The important thing is that the 
ratios and relationships in the circuits are the same, thus 10-20% change in components will have 
no effect in most cases.  

 
Make sure you have all the parts listed in Table 1.0. Many of the components are not needed for the experiments, but 
come with the kit as a courtesy to save you a trip to the electronics store! Also, the MACH64 board comes with 4-screws 
and stand-offs that you must assemble, typically they will be in one of the bags with the hookup wires. 

1.2 System Requirements 

The tool chain for the Lattice CPLD development tools is called ispLever Classic and is written for a Windows PC, thus 
you will need a Windows XP, 2000 class PC with a few hundred megs of free disk space and a decent Pentium III class 
processor or better. Also, the PC will need a DB25 female parallel printer port on it since that’s how we connect the PC 
to the development board and use the built-in programmer. If you don’t have a parallel printer port, then you can get an 
adapter such as the Sabrent USB to parallel port converter sold at Tiger Direct: 
 

http://www.tigerdirect.com/applications/SearchTools/item-details.asp?EdpNo=1699044&CatId=471 
 
Or if you want to add a new PCI card then you can get this Cables Unlimited card: 
 

http://www.tigerdirect.com/applications/SearchTools/item-details.asp?EdpNo=1003991&CatId=512 
 
Or while you’re at it, you might as well get an extra couple old school DB9 serial ports with this cable: 
 

http://www.worldofcables.com/store/viewitem.asp?idproduct=2065 
 
Also, many of the more interesting experiments generate NTSC and VGA signals, so you should have a small TV 
available (13-17 inch is nice) with RCA A/V inputs (located on the front preferably). Additionally, if you want to see the 
VGA demos you will have to plug a VGA monitor into the MACH64 VGA port, so either an extra VGA monitor, or a switch 
box (KVM) that allows you to switch between MACH64 output and your PC is desired to get the most out of the kit. 
 
Lattice Tool Chain Licensing Requirements 
 
The PC that you install the software on needs a Network Interface Card or “NIC” (just a fancy word for Ethernet adapter) 
since the Lattice Semiconductor licensing engine uses the NIC’s MAC (Media Access Control) to generate a key that 
allows the software to work only on that PC. The licensing procedure is very simple and more or less you have to log onto 
their internet site, fill out a form, give it your NIC’s MAC address which is just a 6-byte number that identifies your NIC and 
more or less identifies your computer uniquely, so you don’t move the software.  
 
You can find this number by running the command “ipconfig /all” from the Windows command line, but we will get to that 
later. Once you log into the Lattice site, generate the license, they will send you an email with the license file as a .txt 
attachment, you copy into a directory the tools were installed and you don’t need to worry about it for another year. The 
bottom line is if you are using this on a really old PC that has no NIC interface card (or a built-in unit), you are going to 
need one, even if you don’t connect it to internet since the licensing uses this to uniquely identify your machine. 

1.3 Target Audience 

As mentioned this kit is for two kinds of users; experienced and non-experienced. For the experienced users that are 
familiar with programmable logic and CPLDs, the MACH64 PLSK is a low cost development platform for the Lattice 
ispMACH 4064 device with a built-in programmer. This kit costs less than any other isp4064 kit on the market, plus the 
built-in programmer can be used to program other Lattice devices including CPLDs and FPGAs. Thus, the kit doubles as 
a programmer as well as a development kit. Additionally, the I/O, RCA, VGA, and other features of the board make it ideal 
to experiment and develop your CPLD designs before trying them on your target boards. 
 
For the inexperienced users the MACH64 Programmable Logic Starter Kit is a way to get your feet wet with 
programmable logic. As a user of programmable logic myself, I have used just about every chip and every tool known to 
the human race. The single most frustrating thing is the documentation and cryptic examples deployed in all these tools 
and development kits. I know there are lots of people out there that are into electronics or maybe simply have an interest 
in electronics and want to check out what programmable logic is all about, but once they start investigating it becomes 
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overwhelming. Moreover, many times when you buy a development kit, a programmer must be purchased separately and 
lots of other gotcha's. Therefore, this kit was designed to be a one stop shop to get a new programmable logic user up 
and running and having fun with programmable logic as soon as possible.  
 
That said, this is complex stuff, and there is no way around installing the tools and learning the development language(s) 
of programmable logic, but hopefully this kit makes it a lot easier. Additionally, this is a hands-on kit, there will be very little 
theory. We are going to learn by doing. Moreover, I assume you know nothing about Verilog, VHDL, ABEL, CUPL, or 
any other “HDL” (Hardware Description Language). We are going to use ABEL (Advanced Boolean Equation Language) 
for the experiments in this kit and for the most part you will learn the language on the fly. If you know C/C++, BASIC, 
PASCAL, ASM, or any other serious computer language you will have no problem following the examples.  
 
Finally, the kit assumes very little knowledge of electronics as well. The idea of programmable logic is to abstract the 
electronics away and just deal with the behavior of the system. Of course, somewhere the rubber has to meet with the 
asphalt and you have to connect LEDs, switches, and wires to get signals in and out of the real-world. But, while the 
signals are in the programmable logic device itself, everything is virtual more or less, so you don’t have to worry about 
these things. Thus, when we get to connecting things up even if you are inexperienced with electronics there will be step 
by step instructions and pictures of everything, so you shouldn’t have any trouble. 

Figure 2.0  - The MACH64 PCB with annotation (note the solderless breadboard hasn’t been affixed). 

 

1.4 MACH64 PCB Board Features and Overview 

The MACH64 board consists of a single ispMACH 4064 CPLD (with headers all the way around) along with a built-in 
parallel port programmer, a prototyping area, numerous I/O, duel 3.3V, 5.0V power supplies and a sexy colorful finish. 
The PCB has a built-in programmer that communicates to the PC over a parallel cable and is 100% compatible with the 
Lattice ispVM tool. Not only is the MACH64 the only development kit that has an on-board programmer, but the 



MACH64 Programmable Logic Starter Kit Hands On Guide Version 1.0 –  2008, Author: Andre’ LaMothe 

 

 13 

programmer can be used to program external Lattice chips as well by removing the jumper block (at J15) and using the 
included 2x5 female to female programming ribbon cable. 
 
Additionally, the PCB has a prototyping area that you can solder into as well as affix the solderless breadboard that 
comes with the unit. The prototyping area has power rails that output 3.3V, 5.0V as well as the VCCIO and lots of ground 
connections at the bottom of the region. 
 
The MACH64 kit is full of I/O including a RCA connector for video and audio experiments, a VGA port, 16-dip switches, 4-
momentary push buttons, as well as a 7-segment display. All these I/Os have labeled headers adjacent to them to get the 
signals to them for point to point wiring. Also, there is an oscillator dip socket that supports 8 and 14-pin oscillators with 
power and bypass caps, so all you do is plug in your favorite oscillator and it will start running.  
 
Referring to Figure 2.0, let’s go over the PCB itself, so you can familiarize yourself with the layout and various inputs and 
outputs. The paragraphs below outline the various components of the PCB (in no particular order): 
 
Power Supply Input 
 
At the top-left-hand corner of the board is the power input port. This is a 2.1mm female connector that accepts 9V 
unregulated DC (or regulated) with TIP +, and RING -. The power adapter should supply at least 300mA. 
 
On/Off Switch and Power Supplies 
 
The on/off switch simply gates the power to the power supply which consists of both 3.3V and 5.0V regulators. The dual 
power supplies are routed around the board as well as to the prototyping area. The ispMACH 4064 itself always uses 
3.3V internally (the core supply), but the I/O pins can support either 3.3V or 5.0V which is referred to as VCCIO.  Thus, 
the ispMACH 4064 is compatible with both 3.3V and 5.0V logic. Switching the VCCIO voltage is simple; the switch to the 
right of the power switch is labeled “VCCIO SEL”.  In most cases, we are just going to leave VCCIO at 3.3V and leave it, 
that way, the entire system is running at 3.3V. However, all the power supplies are always available at the prototyping 
area. 
 

NOTE 

If you power the I/Os of the ispMACH 4064 with different voltages you will want to set the 
appropriate I/O type in the “Constraint Editor” to be safe. The Constraint Editor is a tool that is 
part of the Lattice tool chain that we are going to install. The Constraint Editor allows the user to 
program the I/O pins of the chips and fine tune various things like the voltages that the pins will 
output or accept. This ability helps make the chip run better. For 99% of the experiments we are 
going to do, you will never touch the Constraint Editor and changing the VCCIO voltage won’t hurt 
the operation of any of the circuits developed in the labs. They are voltage tolerant in all cases.  

 
ISP Programming Port 
 
The ISP Programming Port is an extra feature of the MACH64 that allows the on-board programmer to program external 
Lattice CPLDs that are compatible (most of them). To use the external programming feature, you simply pull the jumper 
block from J15 and then connect the 2x5 female to female programming cable to the MACH64. The other end of the cable 
must go to the “target” board with the CPLD on it. And of course, you must route the signals to the proper programming 
pins on your target board. Appendix A. shows the design of the programmer in detail. To program the onboard CPLD 
(which is what we will be doing) make sure that the jumper(s) on J15 are all on. 
 
LEDs 
 
There are 24 LEDs connected to header J8, J9, and J10 respectively. These LEDs referred to as LED (23..0) can be used 
for general outputs or whatever you’re interested in. The are each current limited with a 330 ohm resistor, so they won’t be 
damaged if you connect them directly to either the 3.3V or 5.0V supply. 
 
Oscillator 
 
All synchronous logic needs a clock source of some kind. You can use the ispMACH 4064 CPLD as a combinatorial 
device that doesn’t need any clocking, but the moment you need to create a counter, state machine, or anything that 
needs a clock signal then some source of clock is needed. The Oscillator socket is for this purpose. Located to the right 
of the VCCIO SEL switch and to the left of the VGA Port, the Oscillator socket at U5 supports both full size 14-pin 
oscillators as well as half size 8-pin oscillators. In either case, insert the oscillator with pin 1 to the bottom left and the 
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oscillator will be powered up properly. The output of the oscillator is available at header J18 and is labeled “OSC”. All 4-
outputs are the same signal. 
 
ispMACH 4064 CPLD 
 
At the lower left hand section of the PCB is the ispMACH 4064 at U1. It’s a surface mount 48-TQFP (Thin Quad Flat 
Pack) with pin 1 located at the top left of its footprint. The pins are numbered counter-clockwise and sent to the 
surrounding header pins which are labeled with both the pin numbers and the internal I/O pin names. 
 

TIP 

 
You might be thinking, “there is only one pin per signal on the headers around the ispMACH 
4064, what if I need to send one of the signals to more than one place on the board?” Well, 
within the CPLD itself you can send signals, thus you never need to send a signal outside then wire 
it back inside to use it, you just use the signal name in your code and the compiler will handle its 
routing internally. On the other hand, say you wanted to connect one of the output pins to an LED 
and the same output pin to another LED? To do this, first you would connect the output pin to one 
of the solderless breadboard rows, then take one of the common pins from the row to each LED. 
It’s an extra step, but needed, so a bunch of headers in parallel are not needed around the chip. 
 

 
DIP Switches 
 
There are 16-DIP switches on the MACH64 PCB in two banks of 8. The DIP switches are located on the bottom left of the 
board and are of the slider or rocker variety depending on your particular build. Ignore any writing on the switches, they 
are numbered left to right DS15..DS0 and are normally open and pulled HIGH with a weak pull-up resistor. This detail is 
very important; 
 
If you connect a wire to one of the output headers above the DIP switches you will get a HIGH out when the 
switch is OPEN (off) and a LOW out when the switch is CLOSED (on). 
 
This may seem backwards, but is easier to implement on the PCB. Otherwise we need to use different more expensive 
switches and pull-down resistors which is bad design.  The signals from each switch are routed to the headers J6 and J7 
above the switches in a one-to-one fashion. 
 
Push Buttons  
 
There are 4-momentary push button switches located at the bottom-right of the PCB. These once again are pulled up to a 
weak HIGH when open and grounded LOW when closed or pressed. The 4 switches are labeled PB3..PB0 left to right 
and their signals are available via the header above them to the left at J17 (with small identifiers 3..0 below the header). 

Figure 3.0 – The 7-segment LED labeling. 

 
 
7-Segment Display 
 
The 7-segment display is located to the bottom-right of the PCB and is a standard 0.3” 7-segment display that you might 
find in a clock radio. This particular 7-segment display is common cathode meaning that you apply a positive voltage to 
turn on each segment. The segments are labeled A, B, C . . . F, G, DP as shown in Figure 3.0. The A..G represents the 
segments around the digit and “DP” stands for “decimal point”. If you’re lucky, you have a green display, otherwise, you 
have one of the usual red or yellow displays. To illuminate any of the segments simply connect 3.3V or 5.0V to the 
segment inputs at J11 to the top-left of the 7-segment display itself. These inputs already have current limiting resistors, 
so you won’t damage them by driving them directly or with the CPLD itself. 
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Prototyping Area and Solderless Breadboard 
 
The prototyping area to the right of the PCB is designed, so that either soldered devices can be soldered permanently into 
the board or a solderless breadboard (a small white one comes with the kit) can be affixed to the area and used over 
and over. For example, you might want to solder a few chips into the PCB and turn the MACH64 dev kit into a specific 
application when you’re done learning on it. Or on the other hand, you might want to use the included white solderless 
breadboard over and over, thus you simply remove the double sided tape on the back of the solderless breadboard and 
affix it to the prototype area (which is needed for all the labs). This is shown in Figure 2.0(b), simply remove the protective 
tape from the back of the solderless breadboard and affix it to the prototyping area. You can always remove the solderless 
breadboard with a little force and a prying carefully with a flat head screwdriver, clean the area with alcohol and it’s ready 
for soldering again. The prototyping area also has headers both solder type and solderless for 3.3V, 5.0V, VCCIO and 
ground, so you have enough power to power anything you might design in the prototyping area. 

Figure 2.0(b) – Adding the solderless breadboard to the MACH64 board. 

 
 
 
VGA Port 
 
The VGA port is located on the right-hand side of the PCB and is a standard female HD15 VGA connector at J13 that fits 
a standard VGA monitor. The signals from the VGA connector for the VGA interface are the red, green, blue bits, HSYNC, 
VSYNC, and power. All of these signals are routed to the VGA connector properly and to the signal header as well at J14 
to the immediate left of the VGA connector. Additionally, there are 2-resistor summers on each of the red, green, and blue 
channels, thus a crude digital interface converts a 2-bit signal for each channel into the required 0.7V signal the VGA 
specification requires to drive each of the RGB signals. Additionally, there are 100 ohm current limiters on the HSYNC 
and VSYNC, so all the signals are LV/TTL compatible and can be driven directly from the CPLD. The signals are labeled 
as shown in Table 1.0. 
 

Table 1.0 –VGA port header pin outs. 
 

Signal Name  Description   VGA Pin 

 

R1   High bit of Red channel  1 (R1 and R0 are summed) 

R0   Low bit of Red channel   

G1   High bit of Green channel 3 (G1 and G0 are summed) 

G0   Low bit of Green channel   

B1   High bit of blue channel  5 (B1 and B0 are summed) 

B0   Low bit of blue channel   

HSYNC   Horizontal sync   13 

VSYNC   Vertical sync   14 

 
Note: the remainder of the VGA pins on the HD15 are connected as specified by the VGA specification, specifically all the 
grounds are connected to the PCB ground. All signals are TTL compatible except the RGB drives which are 0.7V p-p. A 
more detailed explanation of VGA will be given during the lab on the subject. 
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A/V Port 
 
The RCA female A/V port is located at the top-right of the PCB. This is a passive connector that can be used to route a 
signal and ground off the PCB into a TV or other compatible device. The A/V RCA port is used for both NTSC video labs 
as well as audio labs in this manual. To send a signal to the A/V port there are 4-inputs at J12 right under the RCA 
connector itself. All 4 inputs are parallel and then routed to the top of the A/V connector, while ground of the RCA 
connector is connected to PCB ground. 
 
Built-In Programmer 
 
The built-in programmer is 100% compatible (for the most part) with Lattice semiconductor’s parallel programming cable 
that they sell. By having the programming hardware built into the MACH64, you don’t need to lug around a special 
programming cable or other hardware. Moreover, the MACH64’s built-in programmer can also be used to program 
external Lattice CPLDs as well. You simply need to disconnect the programming interface (which consists of 4 signals) 
from the on-board CPLD chip, and then route the signals off board with a special cable. However, for the labs we will be 
programming the on-board chip and won’t need this feature.  
 
All in all the MACH64 is a very complete and compact development kit that not only allows you to develop on-board CPLD 
experiments with its built-in programmer, but you can use the MACH64 as a programmer and program chips on other 
target boards. 

2.0 System Setup and Self-Test 

The MACH64 board comes pre-programmed with a diagnostic demo program that counts on the 7 segment display. We 
are going to power the MACH64 board up and confirm everything is working. Please read all the steps and review the 
illustrations before completing the steps, so you know what to expect.  

Figure 4.0 – Inserting the power adapter into the MACH64 board. 

 
 
Step 1 (Plugging in the power adapter): Plug the wall power adapter into a 120V socket and then insert the male 
adapter into the MACH64 board as shown in Figure 4.0. 

Figure 5.0 – Turning on the power. 
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Step 2 (Checking the power): Turn the MACH64 board ON with the PWR switch located on the top-left of the PCB as 
shown in Figure 5.0 You should see the two power indicators LEDs glow brightly indicating that power is “good” for the 
5.0V and 3.3V supplies. Turn the power OFF after you have confirmed the board is powering up correctly. 

Figure 6.0 – Confirming the I/O voltage on the PCB is set correctly. 

 
 
Step 3 (Verifying the voltage levels): Make sure the VCCIO SEL switch located at the top-middle of the board is set to 
3.3V as shown in Figure 6.0. This simply controls the voltage to the I/O pads of the chip. 5V won’t hurt it, but let’s set it to 
3.3V to conserve power. 

 Figure 7.0 – Verifying all the programming jumpers are in place to route the programming signals on-
board. 

 
 
Step 4 (Verifying the programming header): Confirm that the programming header jumpers at J15 (the ISP Feed thru 
port) are all connected as shown in Figure 7.0 These jumpers insure that the on-board chip is programmed by the tool and 
not an external chip connected via the external programming header (ISP Port Out) at J16.  

Figure 8.0 – Insertion of the 1MHz oscillator for the demo test. 

 
 
Step 5: (Insertion of the oscillator)  Locate the oscillator socket at U5, it’s a 14-pin socket that supports for full size (14-
pin footprint) and half size (8-pin footprint) oscillators. Now, find the 1 MHz oscillator in the parts that came with the kit and 
insert it so that pin 1 of the socket (bottom left) and pin 1 of the oscillator line up as shown in Figure 8.0.  
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Figure 9.0 – The completed circuit for the demo program pre-programmed into the MACH64. 

 
 
Step 6: (Connecting the circuit): Now, we are going to hook up the circuit. The pre-programmed demo in the ispMACH 
4064 chip displays the numbers 0..9 on the 7 segment display, so the inputs to the display need to be connected to the 
proper output pins that were selected in the program to drive them. Take 7 of the shorter hookup wires and make the 
following connections shown in Table 2.0 from the bottom header under the ispMACH 4064 to the 7-segment header 
located to the top-left of the display itself. When complete use one of the longer wires (with a different color) to connect 
the clock signal to the ispMACH 4064 chip, this is shown as the last connector in the table from the OSC header itself 
(any of the 4 outputs will do) to pin 18 (CLK1_IN) of the ispMACH 4064. When complete, verify your circuit is connected 
as shown in Figure 9.0. 
 

Table 2.0 – Circuit Connections for the test demo program. 
 
ispMACH 4064 (bottom header pins 20-27) 7-Segment Header (pins A...G) 
 
Pin# / Signal Name    Signal Name 
 
20 / C0     ─────────────────────────>A  
21 / C2    ─────────────────────────>B 
22 / C4    ─────────────────────────>C 
23 / C6    ─────────────────────────>D  
24 / C8    ─────────────────────────>E 
26 / C10  ─────────────────────────>F 
27 / C12  ─────────────────────────>G  
 
      Oscillator Header (OSC) 
18 / CLK1_IN ──────────────────────>1..4 (any of the 4 pins will work) 
 
 
Step 7 (Powering up): Turn on the MACH64 and you should see the 7-segment display count from 0-9 over and over.  
 
Troubleshooting  
 
If the circuit doesn’t work make sure of the following: 
 

1. Verify you have the 1 MHz oscillator plugged in the correct way with pin 1 (dot on it) to the bottom left of the 
socket U5.  
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2. Verify that the clock signal from the oscillator via the OSC header is connected to pin 18 of the ispMACH 4064 
chip header, center bottom header. 

 
3. Verify power is ON. 

 
4. Check your wiring. 

 
5. Re-check your wiring! 

3.0 Quick Start Software Installation Guide 

 
In this next section we are going to install the tool chain needed to develop applications for the ispMACH 4064 CPLD as 
well as program it (download the configuration bits). There is a copy of the tool chain files on the CD that works perfectly, 
so I suggest starting with them, so all the experiments work as expected. Then later you can download the latest version 
from the Lattice website.  
 
The software we are going to use is called “ispLever Classic”, it used to be called “ispLevel Starter”, but recently 
Lattice decided to change this and split the products. Thus, the ispLever Classic version works with the simpler CPLDs 
listed in Table 3.0 below (which includes the ispMACH 4064): 
 
 

Table 3.0 – Supported devices for ispLever Classic. 
 
CPLD 
ispXPLD 5000MX 
* ispMACH 4000B/C/V/Z 
ispMACH 5000VG 
ispMACH 5000B 
ispMACH 4A3/5 
 
MACH4/5 
ispLSI 8000 
ispLSI 5000VE 
ispLSI 2000VE 
ispLSI 1000 

SPLD 
GAL and ispGAL 
 
GDX 
ispGDXVA 
ispGDX2 
 

 
* - This is the device we need to support. 
 
Note: There is a “classic FPGA” module that can be installed that gives ispLever Classic support for a handful of FPGAs, 
but we don’t need this for now since we will be working with CPLDs in this workbook.. 
 
The more advanced ispLever Starter version works with the FPGAs listed below in Table 4.0: 
 
 

Table 4.0 – Supported devices for ispLever Starter. 
 
FPGA 
LatticeECP2: ECP2-6,12,20,35,50 (Does not include 
LatticeECP2S family) 
LatticeECP: All 
LatticeEC: All 
LatticeXP: All 
 

CPLD 
MachXO: All 
 

 
If you happened to want to use any of the devices listed in Table 4.0 then you would have to install ispLever Starter. 
Verilog and VHDL Support 
 
Additionally, both ispLever Classic and ispLever Starter have a number of additional modules that can be optionally 
installed such as the documentation (not really an option in my opinion) as well as “HDL synthesis” modules. The HDL 
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synthesis modules are developed by other parties and allow you to code in Verilog or VHDL and then the tool can 
convert your code into the suitable format for the chip. These additional modules must be installed if you’re interested in 
Verilog or VHDL coding. By default when you download ispLever Classic’s primary module it only supports ABEL (and a 
custom language EDIF) which is all we need since we are going to use ABEL for all the experiments, so we are good to 
go. However, when we do the installation, we are going to install the “Precision HDL” module since it's on the CD and 
nice for a rainy day. If  you like you can install the “Synplify HDL” module as well, but you have to request a license and I 
am not going to cover the installation steps, but it’s just a normal installer like the other HDL module. 
 
Downloading the Tools 
 
You do NOT need to download the tools, we are going to use the tools from the CD-ROM, so we are both using the exact 
same tool chain. However, for reference purposes and so you can request licenses, you will need to know these links: 
 
You can download the “ispLever Classic” version here (as well as other modules): 
  

http://www.latticesemi.com/products/designsoftware/isplever/ispleverclassic/index.cfm 
 
You can download the “ispLever Starter” version here (as well as extra modules): 
 

http://www.latticesemi.com/products/designsoftware/isplever/ispleverstarter/index.cfm 
 
You are going to have to at the very least request a license for the ispLever Classic version, so keep that link above 
handy. 

3.1 Installation of Software and Tools 

 
Alright, here comes the fun part. The tool chain consists of a number of modules as noted above. You don’t need all of 
them, but it’s best to install them all since you might want them in the future. The tool chain consists of the following 3 
modules: 
 

� Classic Primary Module (220MB / isp7_0m1.CPLD.exe) – The main tool chain file and IDE.  
 
� Classic Help and User Guide (40MB / HLP_p5.exe) – Help for the main tool chain. 
 
� Precision RTL Synthesis Module (80MB / PRC_p7.exe) – This is the HDL module add on developed by 

Precision Corp. It supports Verilog and VHDL coding. Not needed, but nice to have if you want to try your hand at 
Verilog or VHDL.  

 
Note: On the ispLever Classic download page there is another HDL/RTL synthesis tool developed by Synplify Corp., 
you can install it as well, but it requires yet another licensing step. However, for advanced HDL design you may prefer 
it to the default Precision Corp. tool. It’s up to you. For now, I suggest only installing the 3 tools above as outlined in 
the sections below. 
 

Copying the Files from the CD-ROM 
 
Before installing the tool chain you need to drag the contents of the CD-ROM to your hard drive. This will make the 
installations faster and will simplify the projects, so you don’t have to keep accessing the CD-ROM. If you damage a file, 
you can always re-copy from the CD, so this is the best approach. 
 
Insert the CD-ROM into your computer, open the device and drag and copy the entire directory MACH64\ onto your hard 
drive near the root of your destination drive (so path names aren’t too long). From now on, we will refer to any file from its 
root path MACH64\...  

3.1.1 Step 1: Installing ispLever Classic Primary Module 

The installation process isn’t that complex, but there are a lot of modules and a lot of places where things can go wrong. 
Thus, the following sections outline the installation along with detailed screen shots of a typical installation, so you can 
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follow along exactly. This is easy stuff, but many users seem to have bad luck with installers, so these screen shots and 
instructions should ease the pain if something goes awry. 
 
The first step is to install the ispLever Classic Primary Module, it’s located here: 
 

\MACH64\tools\isp7_0m1.CPLD.exe  
 
Find the file and launch the installer. Once the installer starts, you will see the initial splash screen shown in Figure 10.0, 

Figure 10.0 – Initial splash screen for ispLever Classic Installer. 

 
 
Click <Next> and the license agreement will display as shown as shown in Figure 11.0.  
 

Figure 11.0 – ispLever Classic license agreement. 

 
 
 
It’s the typical license agreement. Click <Yes> to continue to the installation directory dialog shown in Figure 12.0. 
 
 
 


