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Lexmark - When Speed and Accuracy Matter

by Ed Coleman, Test Engineer, Lexmark
International Inc.

The Challenge: Testing printer
ink cartridges more accurately while
maintaining production volume.
The Solution: Upgrading existing
PC-based test instrumentation to use
the highly accurate NI 5911 digitizer.

Introduction

Lexmark is a global developer, manufacturer,
and supplier of printing solutions, including
laser, inkjet, and dot matrix printers and
associated consumable supplies for the office
and home markets.

The companies in the highly competitive
printer market rely on high volume
production and short time-to-market cycles
with a critical focus on managing costs to
maintain margins. In this environment, test
engineers must quickly develop low-cost test
systems that keep pace with production. In
particular, the total system cost is a concern
for Lexmark because the company must
deploy the test system for the inkjet product
line in manufacturing plants in Scotland and
Mexico and duplicate it several times. For
this reason, Lexmark chose a PC-based test
solution to test ink cartridges used with the
inkjet family of printers including the
Lexmark Z11, 3200, Z31, 5700, Z51, and
the 5770 models.

A\tvarious sampling rates, the
accuracy of the NI 5911 digitizer
surpasses other alternatives for a PC
and virtually eliminates stand-alone
instrument solutions.

Measuring Voltage with a
Computer-Based Oscilloscope
Initially, Lexmark used the National
Instruments NI 5102 oscilloscope installed
in a PC, and developed the tests using
LabVIEW. The NI 5102 is a PCl-based
oscilloscope featuring 8-bit resolution and

a 20 MS/s sampling rate (15 MHz input
bandwidth). For testing the ink cartridge,
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With the NI 5911 oscilloscope, you can increase your measurement accuracy from 8 to 21 bits by
varying sampling rates from 100 MHz to 10 kHz.

the NI 5102 sequentially measured the
resistance of more than 200 inkjet nozzles
on the ink cartridge. The cartridge was
stimulated using a custom designed driver
card that simulates the voltage waveforms
typically generated by the printer. The
current was pulled through a single resistor
connected to an operational amplifier

(Op Amp). The NI 5102 measured the
output of the Op Amp.

Another requirement for the test systems
was that each nozzle could not be stimulated
longer than 2 ps. Otherwise, the nozzle
becomes damaged. A PC-based solution,
combined with a digitizer, is capable of
acquiring an accurate signal in that 2 ps
window. This results in measurement time
that takes less than one second because
of the high-speed PCI interface from the
digitizer to the PC.

Improving Quality
with the NI 5911
To improve the quality and increase the
production yield, we needed more stringent
test requirements. In particular, Lexmark
increased the resistance measurement
accuracy specification. To meet the new
accuracy requirement, Lexmark sought a
PC-based digitizer with at least 12 bits of
vertical resolution at 12.5 MHz to replace
the NI 5102. The 8-bit vertical resolution
of the NI 5102 yields 2.5 percent accuracy.
With the increase in the accuracy
specification, we dramatically narrowed
the number of available options.
Ultimately, Lexmark chose the NI 5911
flexible resolution digitizer. The NI 5911
possesses high accuracy at the required
sampling rate, which surpasses other
alternatives for a PC and virtually eliminates
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stand-alone instrument solutions. For the products support a common application ——

required sampling rate of 12.5 MS/s in the programming interface (API). )

inkjet test, the N1 5911 achieves over 12 bits Using the NI 5911 and LabVIEW, Usmg the PCI-based NI 5911
of vertical resolution for yielding an overall Lexmark increased the quality of their digitizer, Lexmark maintained
accuracy of 0.006 percent of full-scale range, products and production yields and the overall test time of less than
satisfying the new requirement. Because the maintained their test performance with

NI 5911, like the NI 5102, is PCl-based, minimal development expense.w one second.

Lexmark maintained the overall test time of

less than one second. For more information, contact

Ed Coleman, Lexmark International Inc.,
————————— (40 Vet New Circl RoRG,

Lexington, KY 40550,
Using the N1 5911 and LabVIEW, ~ &-mail coleman3@lexmark.com
Lexmark increased the quality
of their products and production
yields and maintained their test
performance with minimal
development expense.

Transitioning Made Simple
Although they selected new instrumentation
hardware for the test system, Lexmark did
not incur significant development delays
transitioning to the NI 5911. The LabVIEW
test programs written for the NI 5102 did
not require modification because both The NI 5911 digitizer.

‘7 NATIONAL
’ INSTRUMENTS

(512) 794-0100 - Fax (512) 683-5794 - info@ni.com

Branch Offices: Australia 03 9879 5166 « Austria 0662 45 79 90 0 « Belgium 02 757 00 20 « Brazil 011 284 5011 « Canada 905 785 0085 « China 0755 3904939
Denmark 45 76 26 00 « Finland 09 725 725 11  France 01 48 14 24 24 « Germany 089 741 31 30 « Greece 30 1 42 96 427 « Hong Kong 2645 3186 « India 91805275406
Israel 03 6120092 « Italy 02 413091 » Japan 03 5472 2970 « Korea 02 596 7456 * Mexico 001 800 010 0793 « Netherlands 0348 433466 » New Zealand 09 914 0488
Norway 32 27 73 00 « Poland 0 22 528 94 06 « Portugal 351 1 726 9011 « Singapore 2265886 * Spain 91 640 0085 * Sweden 08 587 895 00 » Switzerland 056 200 51 51
Taiwan 02 2528 7227 « U.K. 01635 523545 ¢ Venezuela 800 1 4466

361678A-01

© Copyright 2000 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies.

040400



