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 Important Information

Warranty
The NI USB-845x hardware is warranted against defects in materials and workmanship for a period of one year from the date of shipment, as 
evidenced by receipts or other documentation. National Instruments will, at its option, repair or replace equipment that proves to be defective 
during the warranty period. This warranty includes parts and labor. 
The media on which you receive National Instruments software are warranted not to fail to execute programming instructions, due to defects in 
materials and workmanship, for a period of 90 days from date of shipment, as evidenced by receipts or other documentation. National Instruments 
will, at its option, repair or replace software media that do not execute programming instructions if National Instruments receives notice of such defects 
during the warranty period. National Instruments does not warrant that the operation of the software shall be uninterrupted or error free.
A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside of the package before any 
equipment will be accepted for warranty work. National Instruments will pay the shipping costs of returning to the owner parts which are covered by 
warranty.
National Instruments believes that the information in this document is accurate. The document has been carefully reviewed for technical accuracy. In 
the event that technical or typographical errors exist, National Instruments reserves the right to make changes to subsequent editions of this document 
without prior notice to holders of this edition. The reader should consult National Instruments if errors are suspected. In no event shall National 
Instruments be liable for any damages arising out of or related to this document or the information contained in it.
EXCEPT AS SPECIFIED HEREIN, NATIONAL INSTRUMENTS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS ANY WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. CUSTOMER’S RIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR NEGLIGENCE ON THE PART OF NATIONAL 
INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT THERETOFORE PAID BY THE CUSTOMER. NATIONAL INSTRUMENTS WILL NOT BE LIABLE FOR DAMAGES RESULTING 
FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS, OR INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. This limitation of 
the liability of National Instruments will apply regardless of the form of action, whether in contract or tort, including negligence. Any action against 
National Instruments must be brought within one year after the cause of action accrues. National Instruments shall not be liable for any delay in 
performance due to causes beyond its reasonable control. The warranty provided herein does not cover damages, defects, malfunctions, or service 
failures caused by owner’s failure to follow the National Instruments installation, operation, or maintenance instructions; owner’s modification of the 
product; owner’s abuse, misuse, or negligent acts; and power failure or surges, fire, flood, accident, actions of third parties, or other events outside 
reasonable control.
Copyright
Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical, including photocopying, 
recording, storing in an information retrieval system, or translating, in whole or in part, without the prior written consent of National 
Instruments Corporation.
National Instruments respects the intellectual property of others, and we ask our users to do the same. NI software is protected by copyright and other 
intellectual property laws. Where NI software may be used to reproduce software or other materials belonging to others, you may use NI software only 
to reproduce materials that you may reproduce in accordance with the terms of any applicable license or other legal restriction.
Trademarks
LabVIEW, National Instruments, NI, ni.com, the National Instruments corporate logo, and the Eagle logo are trademarks of National 
Instruments Corporation. Refer to the Trademark Information at ni.com/trademarks for other National Instruments trademarks.
Other product and company names mentioned herein are trademarks or trade names of their respective companies.
Members of the National Instruments Alliance Partner Program are business entities independent from National Instruments and have no agency, 
partnership, or joint-venture relationship with National Instruments.
Patents
For patents covering National Instruments products/technology, refer to the appropriate location: Help»Patents in your software, 
the patents.txt file on your media, or the National Instruments Patent Notice at ni.com/patents.
Export Compliance Information
Refer to the Export Compliance Information at  ni.com/legal/export-compliance for the National Instruments global trade compliance 
policy and how to obtain relevant HTS codes, ECCNs, and other import/export data.
WARNING REGARDING USE OF NATIONAL INSTRUMENTS PRODUCTS
(1) NATIONAL INSTRUMENTS PRODUCTS ARE NOT DESIGNED WITH COMPONENTS AND TESTING FOR A LEVEL OF 
RELIABILITY SUITABLE FOR USE IN OR IN CONNECTION WITH SURGICAL IMPLANTS OR AS CRITICAL COMPONENTS IN 
ANY LIFE SUPPORT SYSTEMS WHOSE FAILURE TO PERFORM CAN REASONABLY BE EXPECTED TO CAUSE SIGNIFICANT 
INJURY TO A HUMAN.
(2) IN ANY APPLICATION, INCLUDING THE ABOVE, RELIABILITY OF OPERATION OF THE SOFTWARE PRODUCTS CAN BE 
IMPAIRED BY ADVERSE FACTORS, INCLUDING BUT NOT LIMITED TO FLUCTUATIONS IN ELECTRICAL POWER SUPPLY, 
COMPUTER HARDWARE MALFUNCTIONS, COMPUTER OPERATING SYSTEM SOFTWARE FITNESS, FITNESS OF COMPILERS 
AND DEVELOPMENT SOFTWARE USED TO DEVELOP AN APPLICATION, INSTALLATION ERRORS, SOFTWARE AND HARDWARE 
COMPATIBILITY PROBLEMS, MALFUNCTIONS OR FAILURES OF ELECTRONIC MONITORING OR CONTROL DEVICES, 
TRANSIENT FAILURES OF ELECTRONIC SYSTEMS (HARDWARE AND/OR SOFTWARE), UNANTICIPATED USES OR MISUSES, OR 
ERRORS ON THE PART OF THE USER OR APPLICATIONS DESIGNER (ADVERSE FACTORS SUCH AS THESE ARE HEREAFTER 
COLLECTIVELY TERMED “SYSTEM FAILURES”). ANY APPLICATION WHERE A SYSTEM FAILURE WOULD CREATE A RISK OF 
HARM TO PROPERTY OR PERSONS (INCLUDING THE RISK OF BODILY INJURY AND DEATH) SHOULD NOT BE RELIANT SOLELY 
UPON ONE FORM OF ELECTRONIC SYSTEM DUE TO THE RISK OF SYSTEM FAILURE. TO AVOID DAMAGE, INJURY, OR DEATH, 
THE USER OR APPLICATION DESIGNER MUST TAKE REASONABLY PRUDENT STEPS TO PROTECT AGAINST SYSTEM FAILURES, 
INCLUDING BUT NOT LIMITED TO BACK-UP OR SHUT DOWN MECHANISMS. BECAUSE EACH END-USER SYSTEM IS 
CUSTOMIZED AND DIFFERS FROM NATIONAL INSTRUMENTS' TESTING PLATFORMS AND BECAUSE A USER OR APPLICATION 
DESIGNER MAY USE NATIONAL INSTRUMENTS PRODUCTS IN COMBINATION WITH OTHER PRODUCTS IN A MANNER NOT 
EVALUATED OR CONTEMPLATED BY NATIONAL INSTRUMENTS, THE USER OR APPLICATION DESIGNER IS ULTIMATELY 
RESPONSIBLE FOR VERIFYING AND VALIDATING THE SUITABILITY OF NATIONAL INSTRUMENTS PRODUCTS WHENEVER 
NATIONAL INSTRUMENTS PRODUCTS ARE INCORPORATED IN A SYSTEM OR APPLICATION, INCLUDING, WITHOUT 
LIMITATION, THE APPROPRIATE DESIGN, PROCESS AND SAFETY LEVEL OF SUCH SYSTEM OR APPLICATION.



 Compliance

Electromagnetic Compatibility Information
This hardware has been tested and found to comply with the applicable regulatory requirements and limits for electromagnetic 
compatibility (EMC) as indicated in the hardware’s Declaration of Conformity (DoC)1. These requirements and limits are 
designed to provide reasonable protection against harmful interference when the hardware is operated in the intended 
electromagnetic environment. In special cases, for example when either highly sensitive or noisy hardware is being used in close 
proximity, additional mitigation measures may have to be employed to minimize the potential for electromagnetic interference.

While this hardware is compliant with the applicable regulatory EMC requirements, there is no guarantee that interference will 
not occur in a particular installation. To minimize the potential for the hardware to cause interference to radio and television 
reception or to experience unacceptable performance degradation, install and use this hardware in strict accordance with the 
instructions in the hardware documentation and the DoC1.
If this hardware does cause interference with licensed radio communications services or other nearby electronics, which can be 
determined by turning the hardware off and on, you are encouraged to try to correct the interference by one or more of the 
following measures:
• Reorient the antenna of the receiver (the device suffering interference).
• Relocate the transmitter (the device generating interference) with respect to the receiver.
• Plug the transmitter into a different outlet so that the transmitter and the receiver are on different branch circuits.
Some hardware may require the use of a metal, shielded enclosure (windowless version) to meet the EMC requirements for 
special EMC environments such as, for marine use or in heavy industrial areas. Refer to the hardware’s user documentation and 
the DoC1 for product installation requirements.
When the hardware is connected to a test object or to test leads, the system may become more sensitive to disturbances or may 
cause interference in the local electromagnetic environment.
Operation of this hardware in a residential area is likely to cause harmful interference. Users are required to correct the 
interference at their own expense or cease operation of the hardware.
Changes or modifications not expressly approved by National Instruments could void the user’s right to operate the hardware 
under the local regulatory rules.

1   The Declaration of Conformity (DoC) contains important EMC compliance information and instructions for the user or 
installer. To obtain the DoC for this product, visit ni.com/certification, search by model number or product line, 
and click the appropriate link in the Certification column.
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About This Manual

This manual explains how to use the NI-845x software. It contains 
installation and configuration information, function reference for a 
LabVIEW or C-based API, and a USB-845x hardware overview and 
specifications.

Use this manual to learn the basics of I2C and SPI communication with 
NI-845x, as well as how to develop an application.

Conventions
The following conventions are used in this manual:

» The » symbol leads you through nested menu items and dialog box options 
to a final action. The sequence Options»Settings»General directs you to 
pull down the Options menu, select the Settings item, and select General 
from the last dialog box.

This icon denotes a note, which alerts you to important information.

This icon denotes a caution, which advises you of precautions to take to 
avoid injury, data loss, or a system crash. When this symbol is marked on a 
product, refer to the Safety section in Appendix A, NI USB-845x Hardware 
Specifications, for information about precautions to take.

bold Bold text denotes items that you must select or click in the software, such 
as menu items and dialog box options. Bold text also denotes parameter 
names.

italic Italic text denotes variables, emphasis, a cross-reference, or an introduction 
to a key concept. Italic text also denotes text that is a placeholder for a word 
or value that you must supply.

monospace Text in this font denotes text or characters that you should enter from the 
keyboard, sections of code, programming examples, and syntax examples. 
This font is also used for the proper names of disk drives, paths, directories, 
programs, subprograms, subroutines, device names, functions, operations, 
variables, filenames, and extensions.
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1
Introduction

This chapter introduces the Inter-IC (I2C) and Serial Peripheral Interface 
(SPI) buses.

I2C Bus
NXP (formerly Philips Semiconductors) developed the I2C bus in the early 
1980s to connect a CPU to peripheral chips in televisions. I2C is also used 
to communicate with temperature sensors, EEPROMs, LCD displays, and 
other embedded peripheral devices.

I2C Terminology
This manual uses the following I2C bus terms:

I2C Inter-IC.

SMBus System Management Bus.

Transmitter Device transmitting data on the bus.

Receiver Device receiving data from the bus.

Master Device that can initiate and terminate a 
transfer on the bus. The master is 
responsible for generating the clock 
(SCL) signal.

Master Code Unique 3-bit code designated to each 
High Speed master to identify the master 
initiating a High Speed operation and 
arbitrate the I2C bus.

Slave Device addressed by the master.

Multimaster The ability for more than one master to 
co-exist on the bus concurrently without 
data loss.
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Arbitration The procedure to allow multiple masters 
to determine which single master controls 
the bus for a particular transfer time.

Synchronization The defined procedure to allow the clock 
signals provided by two or more masters 
to be synchronized.

SDA Serial DAta (data signal line).

SCL Serial CLock (clock signal line).

I2C Bus
The I2C bus is a two-wire half-duplex serial interface. The two wires, SDA 
and SCL, are both bidirectional. The I2C specification version 3.0 defines 
four speed categories: Standard mode at up to 100 kbits/s, Fast mode at up 
to 400 kbits/s, Fast mode Plus at up to 1 Mbits/s, and High Speed mode at 
up to 3.4 Mbits/s.

Each device connected to the I2C bus has a unique 7-bit I2C address to 
facilitate identification and communication by the master. Typically, the 
upper four bits are fixed and assigned to specific categories of devices 
(for example, 1010 is assigned to serial EEPROMs). The three lower bits 
are programmable through hardware address pins, allowing up to eight 
devices of the same type to be connected to a single I2C bus.

Each device on the bus (both master and slave) can be a receiver and/or 
transmitter. For example, an LCD is typically only a receiver, while an 
EEPROM is both a transmitter and receiver.

The I2C is a multimaster bus, meaning that multiple masters can be 
connected to the bus at the same time. While a master is initiating a transfer 
on the bus, all other devices, including other masters, are acting like slaves. 
However, if another master is trying to control the bus at the same time, I2C 
defines an arbitration mechanism to determine which master gets control of 
the bus.

I2C Arbitration
When two masters are trying to control the bus simultaneously, or if a 
second master joins the bus in the middle of a transfer and wants to control 
the bus, the I2C bus has an arbitration scheme to guarantee no data 
corruption.
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With I2C, a line (both SDA and SCL) is either driven low or allowed to be 
pulled high. When a master changes a line state to high, it must sample the 
line afterwards to make sure it really has been pulled high. If the master 
samples the SDA bus after setting it high, and the sample shows that the line 
is low, it knows another master is driving it low. The master assumes it has 
lost arbitration and waits until it detects a stop condition before making 
another attempt to start transmitting.

When in High Speed mode, arbitration occurs only during the master code 
transfer. Each master code must be unique on the I2C bus so the arbitration 
is finalized once the entire master code has been transferred.

I2C Transfers

Figure 1-1.  I2C Transfers

To initiate a transfer, the master issues a start condition by changing the 
SDA line level from high to low while keeping the SCL clock line high. 
When this occurs, the bus is considered busy, and all devices on the bus get 
ready to listen for incoming data.

Next, the master sends the 7-bit address and 1-bit data transfer direction on 
the bus to configure for the appropriate data transfer. All slaves compare the 
address with their own address. If the address matches, the slave produces 
an acknowledge signal.

If the master detects an acknowledge signal, it starts transmitting or 
receiving data. To transmit data to a device, the master places the first bit 
onto the SDA line and generates a clock pulse to transmit the bit across the 
bus to the slave. To receive data from a device, the master releases the SDA 
line, allowing the slave to take control of it. The master generates a clock 
pulse on the SCL line for each bit, reading the data while the SCL line is 
high. The device is not allowed to change the SDA line state while the SCL 
line is high.

After the data transmission, the master issues the stop condition by 
changing the SDA line from low to high while keeping the SCL clock line 

Occurs n-1 times
(where n is the number of bytes to transfer)

SCL:
STA A6 A5 A4 A3 A2 A1 A0 R/W ACK D7 D6 D5 D4 D3 D2 D1 D0 ACK D7 D6 D5 D4 D3 D2 D1 D0 NAK STPSDA:
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high. When this occurs, the bus is considered free again for another master 
to initiate a data transfer.

For High Speed mode, the transfer is initiated with a start condition 
followed by a master code transmitted at a non-High Speed clock rate. 
Because master codes are unique on the I2C bus, the master code never 
should be followed by an acknowledge signal. Once the master code has 
been transmitted, a restart condition is transmitted followed by the control 
byte and data transmitted at a High Speed clock rate.

I2C Clock Stretching
Because the master controls the clock, the I2C specification provides a 
mechanism to allow the slave to slow down the bus traffic when it is not 
ready. This mechanism is known as clock stretching. When not in High 
Speed mode, a slave may additionally hold down SCL to prevent it from 
rising high again to slow down the SCL clock rate or pause I2C 
communication during any SCL low phase. When in High Speed mode, 
SCL may be stretched only after the reception and acknowledgement of a 
byte.

When the master attempts to make SCL high to complete the current clock 
pulse, it must verify that it has really gone high. If it is still low, it knows a 
slave is holding it low and must wait until it goes high before continuing.

I2C Extended (10-Bit) Addressing
Typical I2C devices use a 7-bit addressing scheme. I2C also defines a 10-bit 
addressing scheme that allows up to 1024 additional addresses to be 
connected to the I2C bus. This 10-bit addressing scheme does not affect the 
existing 7-bit addressing, allowing both 7-bit and 10-bit addressed devices 
to share the bus. A device that supports 10-bit addressing receives the 
address across two bytes. The first byte consists of the NXP-designated 
10-bit slave address group (11110), the 2 MSBs of the device address, and 
the Read/Write bit. The next data byte sent across the bus contains the eight 
LSBs of the address.

I2C High Speed Master Code
For High Speed mode, the NXP specification defines a master code 
transferred in Standard, Fast, or Fast mode Plus to arbitrate the I2C bus.  All 
High Speed masters must have a master code defined, and all master codes 
must be unique on the bus. The master code consists of the NXP-designated 
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For more information about I2C current limitations and pullup resistor 
selection, refer to the NXP I2C specification.

Throughout this document, we will refer to the bus as an I2C bus. For 
information about compatibility of your NI 845x device with SMBus, 
refer to Chapter 3, NI USB-845x Hardware Overview.

SPI Bus
The SPI bus is a de facto standard originated by Motorola and is used to 
communicate with devices such as EEPROMs, real-time clocks, converters 
(ADC and DAC), and sensors. Implementations may vary, as SPI does not 
have a formal specification.

SPI Terminology
This manual uses the following SPI bus terms:

CLK CLocK. The clock is generated by the master device 
and controls when data is sent and read.

MOSI Master Output, Slave Input. The MOSI line carries 
data from the master to the slave.

MISO Master Input, Slave Output. The MISO carries data 
from the slave to the master.

CS or SS Chip Select or Slave Select. Connection from the 
master to a slave that signals the slave to listen for 
SPI clock and data signals.

CPOL Clock POLarity. The polarity indicating whether the 
clock makes positive or negative pulses.

CPHA Clock PHAse. This controls the positioning of the 
data bits relative to the clock edges.

Shift Register A shift register is connected to the MOSI and MISO 
lines. As data is read from the input, it is placed into 
the shift register. Data from the shift register is 
placed into the output, creating a full-duplex 
communication loop.

Master The master device provides the clock signal and 
determines the chip select line state.
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Slave The slave device receives the clock and chip select 
from the master. The maximum number of slaves is 
dependent on the number of available chip select 
lines.

SPI Bus
The SPI bus is a four-wire, full-duplex serial interface. Three of the wires, 
SCK, MOSI, and MISO, are shared along with a fourth wire, known as the 
chip select, which is a direction connection between the master and a single 
slave.

Communication across SPI uses a system known as data exchange. 
Whenever a bit is written to an SPI device across the MOSI lines, the SPI 
device concurrently returns a bit on the MISO line. Because data is 
transferred in both directions, it is up to the receiving device to know 
whether the received by is meaningful or not. For example, to receive data 
from an EEPROM, the master must configure the EEPROM to send n bytes 
of data and then must send n bytes to be exchanged for valid data. These 
bytes can usually be any value, and writing them serves only to clock the 
data out of the receiving device.

Clock and Polarity
Parameters called clock polarity (CPOL) and clock phase (CPHA) 
determine the clock idle state and the edge of the clock signal when the data 
is driven and sampled. These parameters are sometimes expressed as 
four modes, as shown in Table 1-1.

When the polarity is 0, the clock idles low. When the polarity is 1, the clock 
idles high. When the phase is 0, data is latched at the clock transition from 
idle to asserted. When the phase is 1, the data is latched at the clock 
transition from asserted to idle. Figure 1-2 shows how the four SPI modes 
affect the clock and sample times.

Table 1-1.  SPI Modes

SPI Mode Polarity Phase

0 0 0

1 0 1

2 1 0

3 1 1
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Figure 1-2.  SPI Polarity Phase Differences

Error Handling
Unlike I2C, SPI has no acknowledgement mechanism or flow control. This 
prevents the SPI master from knowing whether a slave received a data byte 
correctly or even whether it is connected to the bus.

CPHA = 0 CPHA = 1

Sample Sample

CPOL = 0

CPOL = 1

Sample Sample
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2
Installation

This chapter explains how to install the NI-845x software and hardware.

Software Installation
This section discusses installing the NI-845x software on Microsoft 
Windows.

Note You need administrator privileges to install the NI-845x software on your computer.

1. Insert the NI-845x Software CD into your CD-ROM drive. The 
installer launches if your CD-ROM drive plays data CDs 
automatically. If the installer does not launch automatically, navigate 
to the CD using Windows Explorer and launch the autorun.exe file 
from your NI-845x Software CD.

2. The Installation Wizard guides you through the necessary steps to 
install the NI-845x software. You can go back and change values where 
appropriate by clicking the Back button. You can exit the setup where 
appropriate by clicking Cancel.

3. When installation is complete, select Finish.

Hardware Installation

Step 1: Unpack the Devices, Accessories, and Cables
Your device ships in an antistatic package to prevent electrostatic discharge 
(ESD) damage to the device. ESD can damage several components on the 
device.

To avoid such damage, take the following precautions:

• Ground yourself using a grounding strap or by touching a grounded 
object.

• Touch the antistatic package to a metal part of the computer chassis 
before removing the device from the package.
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Remove the device from the package and inspect the device for loose 
components or any sign of damage. Notify National Instruments if the 
device appears damaged in any way. Do not install a damaged device into 
your computer or PXI chassis.

Store the device in the antistatic package when the device is not in use.

For safety and compliance information, refer to the device documentation 
packaged with your device.

Step 2: Install the Devices, Accessories, and Cables
Complete the following steps to install an NI USB device:

1. Connect the USB cable from the computer USB port or from any other 
hub that provides USB power to the USB port on the device. The 
following figure shows the USB cable and its connectors.

2. Power on your computer or PXI chassis. On some Windows systems, 
the Found New Hardware wizard opens with a dialog box for every 
device installed. Click Next or Yes to install the software for each 
device.

3. Install accessories and/or terminal blocks according to the instructions 
in their user guides.

Step 3: Confirm that Your Device Is Recognized
To verify that the USB device is recognized, complete the following steps:
1. Double-click the Measurement & Automation icon on the desktop to 

open Measurement & Automation Explorer (MAX).

2. Expand Devices and Interfaces.
3. Verify that the device appears under USB Devices. If the device does 

not appear, press <F5> to refresh the view in MAX. If the device is still 
not recognized, refer to ni.com.support/install for 
troubleshooting information.

1 Host/Hub/PC USB Port 2 NI USB Device USB Port

1
2
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3
NI USB-845x Hardware 
Overview

Overview
NI USB-845x modules are USB 2.0 devices that provide I2C and SPI 
connectivity along with general-purpose DIO lines. 

NI USB-8451

Overview
The NI USB-8451 is a full-speed USB 2.0 device that provides I2C (up to 
250 KHz) and SPI (up to 12 MHz) connectivity, along with eight SPI chip 
select lines and eight general-purpose DIO lines. 

The NI USB-8451 is available in an enclosure and as a board-only version. 
In this manual, the enclosure version is referred to as the NI USB-8451, and 
the board-only version is referred to as the NI USB-8451 OEM. Unless 
otherwise noted, all information in this manual applies to both the 
NI USB-8451 and NI USB-8451 OEM. 
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Block Diagram

Figure 3-1.  NI USB-8451 Block Diagram

Installing Software
Install the software provided with the NI USB-8451 or NI USB-8451 OEM 
module. Refer to the NI-845x Software and Hardware Installation Guide 
for more information.

Setting Up Hardware

NI USB-8451
Complete the following steps to set up the hardware:
1. Install the combicon screw terminal blocks by inserting them into the 

combicon jacks.

Note The NI USB-8451 kit ships with signal labels. You can apply the signal labels to the 
screw terminal blocks for easy signal identification.

2. Refer to Table 3-1 and Figure 3-2 for label orientation and affix the 
provided signal labels to the screw terminal blocks. Until the signal 
labels are applied, you can insert the screw terminal blocks into either 
combicon jack.
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Figure 3-2.  Signal Label Application Diagram

Note Once you label the screw terminal blocks, you must insert them into only the 
matching combicon jacks, as the overlay label on the NI USB-8451 device indicates.

3. Connect the wiring to the appropriate screw terminals.

NI USB-8451 OEM
The NI USB-8451 OEM board has a USB Series B-type receptacle for 
connection to the host machine. For the front-end I/O, the board has a 
34-pin IDC ribbon cable header. Use any 34-pin female IDC (ribbon) cable 
to access the I/O. 

1 Overlay Label with Pin Orientation Guides
2 Combicon Jack

3 Screw Terminal Blocks
4 Signal Labels
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