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Warranty

Keithley Instruments, Inc. warrants its SmartLink™ products to be free from
defects in material and workmanship for a period of 5 years from date of
shipment. Cables, rechargeable batteries, disketies, and documentation have a
90 day warranty from the date of shipment.

During the warranty period, we will, at our opiion, either repair or replace any
product that proves to be defective.

To exercise this warranty, write or call your local Keithley Instruments, Inc.
representaiive, or contact Keithley Instruments, Inc. at 1-300-552-1115. You
wili be given prompt assistance and return instructions. Send the product,
transportation prepaid, te the indicated service facility. Repairs or replacements
will be made and the product(s) returned, transpertation prepaid. Repaired or
replaced products are warranted for the balance of the original warranty period,
or at least 90 days.



WARRANTY

Limitation of Warranty

This warranty does not apply to defects resulting from product modification
without Keithley Instruments, Inc.’s express written consent, or misuse of any
product or part. This warranty alse dees not apply to fuses, software, non-
rechargeable batteries, damage from battery leakage, or problems arising from
normal wear or fatlure to follow instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE. THE
REMEDIES PROVIDED HEREIN ARE BUYER’'S SOLE AND EXCLUSIVE

NTACTTITC
REOVIDLIIED,

NEITHER KEITHLEY INSTRUMENTS, INC. NOR ANY OF ITS
EMPLOYEES SHALL BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OF [TS INSTRUMENTS AND SOFTWARE EVEN IF
KEITHLEY INSTRUMENTS, INC. HAS BEEN ADVISED IN ADVANCE OF
THE POSSIBILITY OF SUCH DAMAGES. SUCH EXCLUDED DAMAGES
SHALL INCLUDE, BUT ARE NOT LIMITED TO: COSTS OF REMOVAL
AND INSTALLATION, LOSSES SUSTAINED AS THE RESULT OF

INJURY TO ANY PERSON, OR DAMAGE TO PROPERTY.



SAFETY PRECAUTIONS

Safety Precautions

Safety Symbols

On an instrument: This symbol means the

A viewer should look in the manual for safety
instructions before proceeding with installation
or repair of the instrument.

In this manual: Warning! Only gqualified
personnel should make connections to the
input connectors on these instruments.

On an instrument: This symbol means the
D instrument is protected throughout by double
insulation and does not require a connection to
earth ground.

Safety Instructions

The following safety precautions should be observed before using this product
and any associated instrumentation. Although some instruments and accessories
would normaily be used with non-hazardous voltages, there are situations where
hazardous conditions may be present.

This product is iniended for use by qualified personnel who recognize shock
hazards and are familiar with the safety precautions required to avoid possible
injury. Read the operating informatton caretuily before using the product.

Exercise extreme caution when a shock hazard is present. Lethal voltage may
be present on cable connector jacks or test fixtures. The American National
Standards [nstitute (ANST) states that a shock hazard exists when voltage levels
greater than 30V RMS, 42.4V peak, or 60 VDC are present. A good safety
practice is to expect that hazardous voltage is present in any unknown circuit
before measuring.



SAFETY PRECAUTIONS

For maximum safety, do not touch the product, test cables, or any other
instruments while power is applied to the circuit under test. ALWAYS remove
power from the entire test system and discharge any capacitors before
connecting or disconnecting signal cables or communications wires.

Do not teuch any object that could provide a current path to the commeon side of
the circuit under test or power line {earth) ground. Always make measurements
with dry hands while standing on a dry, insulated surface capable of
withstanding the voltage being measured.

Do not exceed the maximum signal levels of the instruments and accessories, as
defined in the specifications and operating information, and as shown on the
instrument back panel.

Do not connect SmartLink™ directly to unlimited power circuits. They are
intended to be nsed with rmnedanrp limited sources,

When fuses are used in a product, replace with same type and rating for
continued protection against fire hazard.

Chassis connections must only be vsed as shield connections for measuring
circuits, NOT as safety earth ground connections. instrumentation and
accessories should not be connected to humans.

Maintenance should be performed by qualified service personnel. Before
performing any maintenance, disconmect power line cord and all test cables.



INSPECTION

Inspection

This instrument was carefully inspected electrically and mechanically before
shipment. After unpacking all items from the shipping carton, check for any
obvious signs of physical damage that may have occurred during transit. Report
any damage to the shipping agent immediately. Save the original packing
carton for possible future reshipment or freight claims. The foliowing items are
included with every order:

SmartLink™ instrument with integrated communication cable

Accessories 4s ordered

Grreen screw terminal power connector (inserted into the end of the
SmartLink ™)

User’s manual, including Commands Reference
NetAcq startup software

Netwaork Measurements screwdriver

Velcro mount

Local port cable 15 provided for non-RS232 Instrurmients

Transceivers are inctuded for appropriate Ethemnet instruments.

Cleaning Instructions

Disconnect SmartLink™ from all power sources before cleaning. Apply a small
amaount of isopropyl alcohol to a clean, soft cloth and wipe down exterior of the
unit only. Extinguish cigarettes and open flames before initiating cleaning
procedure. Do NOT immerse unit in water. Any other cleaning methed is NOT
recommended.



ManuvaL PriNT HISTORY

Manual Print History

The print history shown below lists the printing dates of all Revisions and
Addenda created for this manual. The Revision Level letter increases
alphabetically as the manual undergoes subsequent updates. Addenda, which
are released between Revisions, contain impartant change information that the
user should incorporate immediately into the mannal. Addenda are numbered
sequentially. When a new Revision is created, all Addenda associated with the
previous Revision of the manual are incorperated into the new Revision of the
manual. Each new Revision includes a revised copy of this print history page.

Revision 1.0 ..o e November 1996
Revision L1 oo e ans s December 1996
ReviSion [.20 . i iieiiniviesene e st stes e rm e emm e e March 1997
REVISION 1.3 oooieieriereassenrnssressanseasesesmasenssmsermenesscresensereemene e JUNY 1997

All Keithley Instruments, Inc. product names are trademarks or registered
trademarks of Keithley Instruments, Inc, Other brand names are
trademarks or registered trademarks of their respective holders.
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Worldwide Addresses

Test Instrumentation Group

UsaA

Keithley Instroments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
(216) 248-0400

Fax: (216)248-6168
http:/fwww keithley.com

CHINA

Keithley Instruments China
Yuan Chen Xin Bldg, Rm. 705
12 Yumin Road, Dewai, Madian
Beijing, China, 100029
8610-2022886

Fax: 8610-2022892

FRANCE

Keithley Instruments SARL
3 allée des Garays - B.P. 60
91122 Paiaiseau Ceédex
31-60.11.51.55

Fax: 31-60.11.77.26

GERMANY

Keithley Instruments GmbH
Landsberger Str. 65

£2110 Gemering
49-89-8349307-0

Fax: 49-89-849307-5¢
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GREAT BRITAIN

Keithley Instruments, Ltd.
The Minster - 58 Portman Road
Reading, Berkshire RG30 [EA
44-01734-575666

Fax: 44-01734-590469

ITALY

Keithley Instroments SRL
Viale 5. Gimignano 38
20146 Milano
39-2-48303008

Fax: 39-2-4830G2274

JAPAN

Keithley Instruments KK
Aibido Bldg.

7-20-2 Nishishinjuku
Shinjuku-ku, Tokyo 160
81-3-5389-1964

Fax: 81-3-5389-2068

NETHERLANDS

Keithley Instruments BY
Avelingen W 49

4202 MS Gorinchem
31-(03183-635333

Fax: 31-(0)183-630821



WOoRLDWIDE ADDRESSES

SWITZERLAND TATWwAN

Keithiey Instraments SA Keithley Instruments Taiwan
Kriesbachstrasse 4 1, Ming-Yu First Street

8600 Dubendorf Hsinchu, Taiwan, R.O.C.
41-1-321-9444 $86-35-778462

Fax: 41-1-820-3081 Fax: 886-35-778455
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FuncTIONAL OVERVIEW — SYSTEM

Functional Overview — System
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SMARTLINK™ CONNECTION INSTRUCTIONS

SmartLink™ Connection
Instructions

- =
3 ™
z hg
=] Eb
g 23
£ =
a 1
s a

Refer to back of your unit for
apprapriate wiring examples

LEDs
Paowier {Iigrhts when power
is connected)

Status (lights when diagnestics
have passed}

Communication (flashes
when communicating)

SmartLink

Power
95-34VYDC
5 Watts Max.

Local Part G: Shield ground

RS232 connection —: Power ground
for configuring +: Input voltage
modute and

updating firmware

Comm Port
Reter to communications
section of this manual
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GETTING STARTED

Getting Started

Install NetAcg Software

Your SmartLink™ is delivered with NetAcq, a companion software package
that gives you a visual interface to configure SmartLink™ channels and take
measurements. You can install NetAcq and then use it to get famihar with some
SmartLink™ features.

Perform the following steps in order.

1 Place Disk 1 of the NetAcq software disk set in a 34" drive (A:) on your
computer.

2 Setect Run... from your Windows™ program, type Alsetup into the
command line, and click OK. Follow the on-screen instructions provided
by the setup program.

3 Connect the SmartLink™ instrumeat's Local Port or RS232 Com Cable to
Com! or Com2 on your PC using the supplied cable.

Power-up SmartLink™

1 Connect devices you wani to measure to channel input connectors (See the
connection diagram on the back of your SmartLink™, or in this manual.)

2 Power up your SmartLink™ as {ollows:

Apply power (9.5 - 34 VDDC) to power receptacle on end of unit.
(Refer to SmartLink™ connection diagram.)

Power (PWR) LED will illuminate green if unit is properly powered.

SmartLink™ automatically boots up and runs the following internal
diagnostics:

Static RAM test

Flash Memory test

[nput unit electronics test
A/D converter test
Microprocessor test

18



GETTING STARTED

Status (STS) LED illuminates if all fests complete without failure.

18



GETTING STARTED

Configure Channels

1 Start NetAcq by double-clicking on netacq_exe (in the directory where
NetAcqg was installed). The foliowing window will open.

Ewamwwmﬁm R R i

e Dtace e vinoow  Helg

BEBFEHE

NEH

SR s

From) CComZ

Type a name to
identify the
connection.

Set desired Sebeet RS232. Select Coml
time-out in or Com2.
seconds.
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GETTING STARTED

2 Click OK after performing the tasks shown above. NetAcg will establish
the connection. The window will appear as shown below.

I Smactiink Startup Aopkecsion [ o x]
Device
—| infurmation

Do jit . Metwork Mom. Hodo! RNMQIVEZREFZC Serd 000034

3 Select "Device” on the menu bar then "Configure Device...Channel
Config" from the pull-down menu. The window will appear as shown

below. (Clicking the ‘ﬁJ icon on the toolbar brings up the same window.)

Current MNetAcq automatically All configuration can
configuration of queries the SmartLink™ be done by selecting
cach chanoel is to determine what options from pull-
listed, capabilities it pffers. down windows.,
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GETTING STARTED

4 Use NetAcq to configure the connected channels as described above.
Configure them to measure the correct parameters using the appropriate
method (e.g. VDC/DIFFE or Ohms/4 W).

5 When vou have finished configuring your channels click on the "Apply”
butten to use the new settings. 1f you want to use the new settings the next
time you cycle power to the SmartLink™, click the “Save” button.

& Click the "Done” button when you have finished.

7 Choose "Device" on the menu bar and then "Configure Device...Device
Config" from the pull-down menu. The following window will apen.

=} SmantLink Startup Agpiicerion s )

fis Davics View Widpw pHog

HOE R HE NN

W, jet] : Beice Corlﬁguﬂtinn [ ]

J TmcandDate | Ol | Units

l’ e Cotmert Tine 15622687

CHTRE L Mg [TRR

o Sl i Conert Dates L4AS/1857

o Dates [0V 151957

. - _J

b e oL T T b T ot B b 3 o
Network u_egz, Wodel KNM-DCV3IZ RE232:C Seaat T50 795034 FW 1.1.2.3
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GETTING STARTED

8 Use the items under the “Time and Date™ tab fo set a specific time, or sync
to the PC’s clock,

| P | vt r;aew

@ Use the items under “Data Fields™ to select the data that will be fransmitted
with each measurement.

W e eyies Configuration . | x]

Time and D ain ]' Doxia Froky T gmar )

;'-Fm R
=+ J¥DC hi

10 Use the items under “Units” to globally set the engineering units that will
be applied to all channels measuring the same parameter (e.g. VD).

23



GETTING STARTED

Measure Channel Inputs

When vou have configured the connected channels you are ready to begin
taking data with them. You will use the Real Time Display capability of
NetAcq for this task.

1 Select “Real Time Display” mode by clicking on its icon in the toolbar.
The following window will open.

Real Time Display lcon

T SmertLiok svmna Asw:m

0 000 Volis Clefl
0.001 Volts Clei2
0.901 Volts Clef3
-0.008 Voles Ched

Diapion Topw > —
4 {Chereet & -
5] iChawa 7 & Homal
Chanesd T

e ks O

. Do Sty

4] {Cherve: 3 £ MM wilh Bax Chert

! Devicesjol” .. Hetmoik Meax Wodel RHM-OCVIARS232-C Sell 350356034 FW 1.1.3.3

e

To set up Real “Nomal” real Max-Min real time
Time displays just time display display shows onc
select & channel and presents all channel, with
choose the update selected channels historical max-min
rate and display simultancously. real-time indicator.
type.
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GETTING STARTED

2 Select the channel(s) you want to monitor, select Normnal or Max/Min, and
set the update rate. When you click "OK" in the RealTime Display
Configuration" window either the ":meas?" window or the "Max/Min" will
open.

You can select multiple channels to monitor nsing the Normal "Display
Type", then reopen the “RealTime Display Configuration” window and
select a single channel to monitor using the Max/Min "Display Type” and
have both windows open and actively monitoring their channels,

25



KNM-BRGT1 & 12 :

KNM-BRG11 & 12
High Speed Bridge Instruments

Functional Description

The Model BRG 12 is a self-contained, strain gage, signal-conditioning
instrument for up to three resistive, bridge-type sensot inputs in quarter, half,
and fuil bridge configurations. A single-channel version, Model BRG11, is also
available. Bridge completion resistors can be wired direcily to SmartLink™
input terminals. High reading throughput of up o 31,000 readings per second
make the Model BRG11 and BR(G 12 valuable for many dymamic strain
applications. The on-board reading memory can buffer up to 15,000 8-bit
readings or 7,500 16-bit readings.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
Qutput.

Scaling: Zero, span, or mX+b with units per channel.

Statistics: Maximum and minimum readings per channel.

Scanning: Time tnterval on command, and levei triggered scans. Set

number of scans and pre-trigger percent.

Data Fields: Conligure readings by value, channel rumber, channel tag,
units, reading number, time & date and/ot limit status.

Data Storage: Configure reading memeory size and resolution; wrap or stop
when full; ASCI or binary.
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Product Highlights

s  Complete bridge to network interface
¢ Single or 3-channel configurations

»  Quarter, haif or full bridges

«  TFull 6-wire bridge

*  Throughput to 31,000 rdg/s

*  Bridge resistances from 3001 to 10kQ2
» 5 Year Warranty

¢ 5 Yearx30°C Accuracy £ < 1} uE

*  Miniature Package
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Specifications
General

Power Supply:

Power Consumption:

Operating Environmenti:

Storage Environment:

Altitude:
Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient Immunity:

Environmental Protection:

Yibration:

Warm-ap (full accuracy):
Mounting:

Net Weight:

Dimensions (LWH):

Warranty:

28

9.5 10 34 VDC , reverse polarity protected,
up to 10% ripple with no degradation,
maximum 34VDC.

3.3W, 5W max. w/Ethemet

-5°C 10 65°C, 0-95% RH {NC),
Specifications valid for 0-70%RH (NC)
up to 35°C; up from 35°C - 65°C linearly

derate 3% RH/FC
-20°C to 85°C

10,000 feet (3,050m) operating
40,000 feet ( 12,200nt} non-operating

Designed to meet; IECLO10, CSA C22.2
No. 231, UL3I1]

EN55022 Class B,
FCC Part 15 Class A

EN5(0082-1, IEC 801-3 A
EN50082-1, EIC 801-2 B

EN30082-1, IEC80i1-4 B

NEMAJ, 1P65 with optional
industrial enclosure (-

0.25mm (@ resonance for 15 min.
40 minutes (maximum)

DIN Rail or Screw Mount

<05 [b. (<0.25 kg)

6.7in.x 1.31n. x 1.1 in,
170em x 3.3cm x 2.7cm

5 Years
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ACCURACY & RESOLUTION?

Excis
tation

Strain
1w

2V

4V

10V

Sansitivity

TV Y0
VAT OO0 e
2mVAIL00uE
2mVA D00 LS

2mVA 000 s
VIV OO0 pe
2mVA000ps
2mVA1000ps
2 AVI0T0ue

2mVA 000
2mYAVI000pe
2mVAT000 s
2mVAI000
2m VA0
2 VAVIIDODpe

2mVA000pe
ImVAV/1000us
2mVAI000 e
mVAVADD0 e
2mvAVGD0 s
T VAT

RANGE

Mormal

112 000uE
+24.000ne
=48,000pe
=120.000ps

+5,000uz
=17 000uE
=24 000uE
A48 0000
=120,000pe

+3.000ps
=6, (0 Hpe
=12.0000
2460000
=48,000ue
+ 120,000

&1, 2000

2 400p=

=4, 800pz
+12,000ne
234 000pe
48 10 ue

Un-
balanced”’

27 000
19,0000z
=43,000us
£115.000pe

41.000hee

27.000ue
=19000ue
=13.000p:
=115 Dy

&1 Ditiue
+7,0000e
#=19.0000s
=40, 500g
+115,000ps

£7 000pe
+17 750us
£41.750ue

400
200
100

4

0
200
100
4}
0

a0
200
100
10
20
10

400

100
40
0
10

ACCURACY

24 Hour?

Raw

=10pe
=12ps
ﬁ16|,15
+3%ue

=6pL
=Hpe
=Bue
=17ue
=15un

3px
=3UE
ERT
=Fue
+30ue

L38pE

=Zne
g
£ipc
=g
=Mue
+30us

10rdg.

=1.2%ps
+b.25uE
£20uz
+3.6uz
=B0ue

E BTN

=0.8uc
+12us
12.0pe
=3.8pz
=5 0px
=120us

0 4yg
=0 8¢
=1.6pt
3 Due

=0 2ug
1 due
20 Bue
=2yt
=3 Ous

=0 1
=0.2pc
+3.4pz
=10z
L3 0pe

;3.9]1!;

+0.05pg
+0.1pe
+{.2pz
=Ddpe
L1.0pe

E ) Ui

29
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ACCURACY & RESOLUTION (continved) * ACCURALY
RANGE C 24 Hour?
Exei- tUn- 10rdy.  RESO-
tation Sensitivity Normal  balanced® GAIN Raw Avg. LUTION
Pressure, Weight, Torgue
1A% 2my L80% — 44600 =1.2% =08%  =03IM% -0.0038%
=]00% — 000 =0.8% =0.65% =0.26%  0.0076%
ImVIV £50% — AG00 +1.2% =08%  2032%  =0.0025%
+100% — 2000 0 8% H065%  20260% 00052
SmVIV 2320, — 4000 -12% 408% :0.32%  HL0016%
=30e - 2000 =08%  HLET% 2% =00031%
£100% — MG 1046%  «=032% 2015%  00061%
1GmVY =16% — 4000 +].2% E% =012% =D0005%
$39% — 2000 =389 L0463% =026% +00016%
=B0% — 1000 +046%  =032% =0.13% 00031%
—100% — 0t 015 201% s0.0M% £0.0076%
2V ImVIY +£12% — 400 1.4% =0.96% +038% =000H9%
=106% — 000 #072%  20.4%%  10.19%  =00039%
JinV:V k25%, — 4000 =id%  20.96% 2038%  +0.0013%
=30% — 2000 +0.72%  20.48% 20.1%%  00023%
=[M0% — 1000 +044%  #0.32% 013 0.0052%
ImyiY +16% _ 4000 =1.4%  090% :038%  =0.0008%
+32% - 2000 =072%  048%  =019%  0.0006%
L80% — 1000 =044% =0.32% =0.13% D003 1%
=100% 400 +015% =0.0%  =0.0M%  =0.0076%
10mVY =3% — 401K =1 4% =0096% 1035%  =0.0004%
£h 6% - 000 =072% +0.48%  20.19%  =00008%
1330 — 1004 =044%  1032% =013%  0.0016%
=00 — 400 5% it «00E% W00039%
LAY 2mViV 220G - 000 =169 +096%  =033%  H0.00H9%
=30% — 2000 =f8% 4% 009 0001
=100% = 000 =048%  =052%  0.12%  zD.0038%
ImVAY =% - 4006 216% =D096%  =038%  z0.0006%
L30% — 2000 £08%  =048% =0.19% =00003%
+50% - 1000 £ A8% =031 =0.02%  z0.0025%
2100% — 00 =006% 1% 0.04% =00065%
SmWsV +8%4 — 4000 £16%  =096%  w038%  0.0004%
=20 — 00 +0.8% =043%  019%  «0.0008%
230% - 1000 £048%  =0.32% =002%  D001e%
L100% — 40 +016%  :01% #104% 0 0039%
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ACCURACY & RESQLUTION (continped) * ACCUVRACY

S Yeurs
R 3 PRI 24 Hour *

tn- 10rdg.  RESO-
Excitation  Sensitivity Mormal  balanced® GAIN  Raw Raw Avg. LUTION

Pressure, Weight, Terque {confinued)

10mVv =495 — 4000 =1.6%  0.96% :038% 0.0002%
+10% — 2000 H0.8%  2048%  =H0L19% £0.0004%
=20% — 1000 =0.48% 20320 =0.12% =0.0008%
+30% — 400 £16%  001%  2004%  £0.0019%
=]100% — 200 =0.08% 2005  2002% =0.0039%%

10y 2mVV 8% — 2000 +) 8% 204%  HL16%  £0.0003%
=24 —- 10300 0.6% A% =006% 00008
+404% — 400 2% 13%  #H05% 00018%
FAuG — 200 =0.12% 2000 2004% S00038%

IimyV 2505 — 4000 £].3% =08%  =037%  00003%
=10% - 2000 20.8% 4% 2 16%  =00005%
+20% — 1000 +0.6% =048 =0.16%  L00010%
=70% — 400 =02 =012%  =005%  00005%
=100% _ 200 +£0.12% =0 10% =004% +00052%,

SmVIY +3% — 4000 =1.2%  *0E%. =032%  +0.000%

+8% - 2000 =0.8% +04% =016% =0.0003%
=15% —_ W00 =06% =04% =006%  =0006%
+40% — 400 +02%  #0.12% F005%  =00G14G
=50% — 200 =01 =0010%  =0.04% =00031%
+=100% —_ 100 20,12% &0.109% 04%  £00002%

10 Vv 3% - 2000 20.8% 4%  =0.16%  20.0002%

=B% — 1060 #=0.6% =04%  =0.56%  =00005%
=% — 400 A02% =012% =0.05%  =0.0008%
1408 — 0 =012%  =040%  =00d%  208006%
=00% - 100 =, 02%  =0190%  2004%  20.0002%
£100% — 10 =0096% =00T20% 00209  +0.008%

To detennine the accuracy for a transducer connected to the Smartlink BRG11/12:

Example 1: Calguiate the 24 hr raw accuracy of the following Load Celi:

Lead Cell: Sensitrvity (Positive and Nepative Scale Factor in mVeAV) of 2.00, 3 Tull seale output of 50 Ths
Wilh the Following Smantlink Configuration: 2 V excitation

Confipuraton Comnand: Conlig 1 Weight Gape 50 5.00 5,00 2
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Step 1 Smartlink Autotnatic Selectivn of the Optimum Gain o mainin full scale measuremenr capability.

Optimum gin = 10
(Bensitivity, mY/Y) x { Exciianon. ¥}

= 10 = 1000
TmViV RV (MNote: 1000 is a valid gain.)

The Smaetlink Module will Round down ta the nearest valid seleciable zain to maintain full seale measuremeni
capability,

Srea 10 Caloulate the % of range baing used:

%% Range - (Optimur Gain Sclected from Step 1) x (Exeitation) ¥ (Sensiiivie)
16

% Range -~ {I000) x (2 V) x {5 mWV) = 1 {or 100 %)
0

Step 3: Caleulate the maximum value that can be measured:

Maximum Enginsering Units —  Full Seale Output of Transducee @8 Rated Sensitivity

thixt ean be measured % Range from Step 2

Maxiun Engineering Units - 50 1bs = 50 lbs
14

Stap 4: Catculation of Accuracy in Engineering Units

Accuracy  — {Maimum Engloeering Units from $tep 3 7 x (Accurasy from Table 10 Mapnal)

{In engineering Units)

Accuracy - (50Tbs)x (+/-0.32%) -~ H-0161bs

{In engincering Units}
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ACCLRACY & RESQLLTION (continged) * ACCLRACY
RANGE ki 24 Hour®
Un- Tordg.
Excitation  Sensitivity Narmal bafanced® GAMN Raw Raw Avg.
Bridge Voltage
12,004V 2mViY =24mV — 400 40uV 2Muv 100V 0.8u¥
2mviv £548mY _ 200 2pV Hpv 96pV [T
2mViV =0hmV — 106 oY 0y 16pV v
2mViV =240mVY — 40 180uY 90V GpV EATY
Tor2v 2mviy +430mV —_ 20 38RV 200pVY RBpv 15.3uv
RY 2mViv +560mV — 10 GOOLY  A0pY  160uV Iy
2ordV 2mViV =8abimY 10 s00uY  380pv  1530uv Apv
2mYY L480mV — 20 B0V 200pV ROuV 153V
10V ImViV 124mV — 4090 S0pv K1RTAY 12u¥ QERY
ImViV +dEmY -— 200 6RRV S0V 20uV 16uy
ImViV +6mV — 100 136uY 180V 40uV 3ny
ImViY =20y — 40 270uV  13BuV T2V Bu¥
ImWiV =4B0mY — 20 S80pV 4D0UV 160pV 16V
2mviY +050mY —_ 10 SA0uy 00UV 240nV 3uv

I. Accuracy specifications inciude the effeews of non-lincarity, hysweresis and non-repeatability over =30%C for 5
vears at 10,000 rdpsfsee or lower.

=]

. Accoracy specifications include the effects of nen-lineartty. hvsteresis and non-repeatability over £17C for 24
hoors at 10000 rdgs/sec or lower.

3. Alf accuracies include instrument emors such as A/D errors, reference junction errors and conformity emors.
Sensor emrors cannot be predicted and therefore are not included.

4, With up o 1% imbatance.

EXCITATION VOLTAGE LEVELS AND TOLERANCES

Excitation Setpoint Excitation Voltage Tolerance
1V D950V =005V
Y 1950V 005V
4y 3900 v 008V
oy 9.7V 010V

1. Use actual excitation voltage measured duting calibration ro detemmine pover disapated at the sensor (strain
age)-

2. With the azero feature on, the excitation vollage is switched from full scale for 450 ms to zero wolts for 230 ms
periodicalty,
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No. of Bridges per Instrument

EXCITATION
BRIDGE
RESISTANCE
kG2 =12 »12 »12 =12
1EQ =12 =2 il 4
700 0 =12 =12 7 2
350 02 =12 Ed 4 1
2400 12 4 2 -
120 ¢ 4 2 1 -
o 1 - - -

Analog Performance

Channels: Three (Mode! BRG12) or One {Modcl BRG11).

A/D Conversion: 12-16 bit, high-speed, successive approximatien {effective
resolution)

Excitation: 1V, 2V, 4V 10V @ 38mA, short-circuit protected. Excitation
accuracy is included in overall accuracy specification.

Speed: 0-31kHz.

Bridge Configuration: Full, Half, and Quarter Bridge with provision for
external completion resistors.

Bridge Gutput: Gage factor 2 to 200.

Bridge Resistance: Accepts 3002 to 10k bridges, 1202 to 10k<2 without
accuracy degradation.

[nput Qverload Protection: 40V continuous, 8kV electrostatic discharge.
Input Impedance: 107Q minimum.

Frequency Response (Analog Qutput), typical: -3dB DC to 16kHz.
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Measurement Processor

Measurement Resolution:

Channel Change Speed:

Reading Memory (volatile):

8-Bit

Timestamp Readmgs
Resolution Syne!  Async?
Monc 15,000 15.000
8-bit 13.000 7.300
16-bit {5,000 3.000
24-bit 15,000 3,750
32-bit 13,000 3,000

! Synchronous {interpolated timesiamp}

12-16 bits (effective resolution).

0.5ms.
16-Bit 24-Bit
Readings Readings
Syne? Async Svne’ Asyne?
7.500 7,504 3,000 5,000
7.500 5,000 5,000 3,750
7,500 3,750 5,000 3.000
7,500 3.000 3,000 2,500
7.500 2,500 5000 2,145

* A gynehronous (timestsnp stored with every reading).

Configuration Memory:
Timing Accuracy:

Timing Resolution:

Timing Synchronization:
Peak Measurements:

Digital Filtering
(Any Two in Combination):

User Definable Uniis:
Specific Calculations:
Limits:

Recorder Output:

Non-volatile flash
= 0.002%/ month

1 ms asynchronous (timestamp with each
reading}, 10us synchronous.

1 ms between multiple units

Stores Highest Absolute Valee

Average per reading, (1-50
rdgs/measurement) & Moving Averaze

{1-530y measurements)

1-4 characters with mX+B scaling
Microstrain, pressure, weight, torgue
L1{II or LO); 1.2 {HI or LO) per channel

=10V (0 [100%) for x10, x20, and x40;
=1V (0=1006%%) for x100, x200, and x400.

0.1V (0=100%) for x1000, x2000, and
x40900.  Aulozero OFF only.



KNM-BRGTt & 12
Command Qverview

Measure
Meas? <chan_list> <#_of_rdgs> |Off>

:Capture? <chan_list> <#_of_rdgs|All> <Immediate|Level <chanit> <level>
<HIl|Le>> <interval _usec> <ASCIil|Binary=

Filter
‘Filter:Dig <chan_list> <Qn|Off>

:Config:Filter:Dig:MvgAvg <chan_list> <# of meas>

Scaling
:Scaling <chan_list> <=0n|Off>

:Config:Scaling <chan_list> <<span> &| <mb> &| <table> | <poly>>
:Config:Scaling:MB <chan_list> <m_value> <b_value>

:Config:Scaling:Span <chan_list> <zero_value> <+span>
<-span>

:Config:Scaling:Units <chan_list> <"new_units">
Limits
:Limits <<chan_list> {All> <QnjOff=>
:Canfig:Limits <chan_list> <Lim1|Lim2> <Hi|Lo> <lim_value> <hysterysis>

Config:Limits:Assoc <digout_charn#> <chan_fist> <Lim1|Lim2>
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Statistics
Stats:Max? <chan_list>

:Stats:Min? <chan_list>

Config Chans {Per Channel)

:Config <chan_list> Strain Gage <fs_strain_uF><bridge_type>
<gage_factor> <poisson_ratio>
<excitation_voltage> <"chan_tag">

:Config <chan_list> Torgue GageDC <rated_cap=><p_scale_factor>
<n_scale_facior> <excitation_voltage>
<"chan_tag™>

:Config <chan_list> Weight Gage <rated_cap><p_scale factor>
<n_scale_factor> <excitation_voliage>
<"chan_tag">

Config Units
:Config:Units:Force <Lb|N|Kg|Oz>

:Config:Units:Torque <FiLbllnLbjNm|Kgm|InOz=
:Config:Units:Weight <Lb|N|Kg|Oz=
:Config:Units: Strain<pE|compmV:=

Time, Date
Time <hh:mm:ss.s55>

:Date <mm/ddfyyy=
Time:Syn¢Global
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System
*Sav, Rl (Save & Recall)

System:POSetup <Saved|Factory=
*Idn? (Identification)

Datamem
:DataMem? <All] <char_list> <scan_list>

:DataMem:Last?
:DataMem:Next?
:DataMem:Memsize?

Config Datamem
‘Config:DataMem:Scans?

:Config:DataMem:Captures?
:Config:DataMem:Mode <WrapWhenF ull] StopWhenFull=

Config Data

:Config:Data:Fields <Read&[Units&|Chan&{Chan_Tag&]
Rnumé&{Time&|Date&|Limits&|Stat>
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BRGII Conrnections

miskrapi%élé' '
AL

i
i
;

SINTWIENSYIN |

NHOMIIN

20[t19(1817]16 15141 .
CH1 CH1 CH1
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BRGI!2 Conrpnections

E=E+} — + |M—= M+ 5—5+(E= E+
oH2 GH3

oroton] Grs | ora
1olg|8|7{6l5]a]3]2]1

NHOMLIN

STTIHYXI DNIEIM

 SININIUNSYIH

Ii0|191_a|13 18[15 _14]1:_; ié|11
CH2

CHZ
M—M+]| 5—S+|M— M+| 5=5+| 5~ F+

-

BRGI! & ERG1I12, Quarter-Bridge Sensor
Connections

Note: For 4 wire connections, jumper sense aud gxcitation leads together

Bridge Module Briclge Module
Connechons (Pin #s) Connections (Pin #5)
+ Excitafion (11) |- . - / + Excitaiion (11 - oy
+ Sense {13) |-l T / + Sense {13 I“ o /’
R1 Rg RT Rg
- Measure (15) = n =Measure (18 -t -
R2 R3 . R2 R3
-Sanse (T4) foatt o ee o N -Sense AR
- Excitgtion (12) 8- - - - o ; - Excilation (123|-a . Y
+ Measure {15} -a - DL + Measure {15 |---
Type 1 — Bridge Type 1 — ¥ Bridge
Two-Wire Gage Three-Wire Gage
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BRGI} & BRG112, Half-Bridge Sensor
Connections

Note: For 4 wirg connegtions. jumper sense angd cxeitation leads tagether

Bridge Module Bricige Module
Con?\ections (Pim #51 Connectians (Pin #3)
+ Excitarian (11) |- . + Excitoticn (11) { P
+ Sanse [ d + Sense R ] . ,"
Rl Rg(+)

= MadsUta  (1&) - - Measure  (14) (=

R2 Rgi-}
~Eaate {14yl —Sense (14 L T
~ Excitation (12) - = Excitation (12) L. N
» Measure ({5 -t + Measure (15 =
Type 2 — % Bridge Type 3 — ¥ Bridge
b o

Bridge Madule
Conneclions (Pin #3)

* Excitatian {17} f=-

+ Sense i = S

] Rg(-]
— Measure (1€} -
Rgi+} R2

—Ssense (4] et T
— Excitation {12}

A

+ Maosure (15 [

Type 4 — 5 Bridge

P
[}



KNM-BRG11 & 12

BRGI] & BRG12, Full-Bridge Sensor

Connectiony

Note: For 4 wire connections, jumper sense and exeitation leads together.

Bridge Module

Connections (Pin #5)

+ Sansa

- Sense (1) -
—Excitotlon (12} -
ol

+ Meosure (15}

Type 5 —

BridieModule
Conpections [Pin #5)

+ Excitationy (11) |-
+ Sente (137~

- Excitolion (12) |--a

+ Excitatian {177} -
(13} [t -

- Megsire (143 .

- Sanse (1) ot ...

Rgi+)

- Measure (16 .-

Rei+) vRg{-2

e ‘\

e K

Full Bridge

Rgi-} Rgi{+)

+ Measure (15) |-t -

Type 7 — Full Bridge

Bridge Module
Connections (Pin #5)

+ Excrlalion {11} -
+ Sense

vRg(=)

— Meosures (143 .

—Sense (1)
— Excitotion (12)|--

+ Meosure (153 -

amf- - -

Rgi+)

Rgi-)

Type 6 — Full Bridge
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KNM-DCV11 & 12
High Speed DC Volts
and Ohms

Functional Description

‘The Models DCV 11 and DCV12 are hich speed, measuring instruments for
computer based systems in field, factory or laboratory applications. A wide
choice of interfaces is avaiiable to connect the measurements to any network.
The Model DCV12 accommodates up to eight single-ended, four differential or
two 4-Wirc inputs in any combination. The Model DCV11 accommodates a
single input of any type. Any input channel can be defined as any of the
standard inpui types: DC Volts, Ohms, Thetmistor, RTD, 1/4 or 1/2 Bridge or
Digital Input. The user can also apply custom linear scaling, and has 8
characters available for custom units. A Trigger Input, and 4 Digital 10 lines
are available. The high speed A/D converter delivers 12-bit readings at 33,000
readings per second, and 16-bit readings at 2,006 readings per second. The on-
beard reading memory can buffer up to 10,000 $-bit readings or 5,000 16-bit
readings. Digital filtering, high/low limits and peak hold are standard.

Standard Features

Limits: Two, high or low per channel; can be tied to a digital output.
Scaling: Zero, span, mX-+b with units per channel,

Statistics: Maximum and minimum readings per channel.

Scanning: Timne interval, discrete time and triggered scans. Trigger on

command, level or digital input. Set number of scans and
pre-trigger percent.

Drata Fields: Cenfigure readings by value and/or channel number and/or
channel tag and/or units and/or reading number andfor time &
date and/or limit status.

Data Sterage: Configure reading memory size and resolution; wrap or stop

when full; ASCI] or binary.
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Product Highlights

¢ Throughput to 33,000 rdgs/sec

¢ 8 Single-Ended, 4 Differential or two 4-Wire Inputs

e DC Volis, Ohms, RTD's, Thermistors, Digital Input on any channel
¢ | [Tardware trigger input line

* 4 Configurable Digital 1/O Lines

s 1 Recorder Output

& 5 Year Warranty

* 5 Year £30°C Accuracy =0.015%FS
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Specifications

General

Power Supply:

Power Consumption:
Operating Environment:
Storage Environment:

Altitude:
Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient:

Environmental Protection:

Vibration:

Warm-up (full accoracy):
Mounting:

Net Weight:

Dimensions (LWH):

Warranty:

9.5 10 34 VDC, reverse polarity protected,
up to 10% ripple with no degradation,
maximum 34VDC,

1.5W, 3W max. w/Ethernet.
-3°C to 65°C, 0-95% RH (NC).
-20°C to 85°C.

10,000 feet (3,050m) operating
40,000 feet (12,200m) non-operating,.

Designed to meet: [EC1010, C5A C22.2
No. 23] UL3111.

EN53022 Class B,
FCC Part 15 Class A

EN50082-1, IEC 801-3 A.
EN2Q082-1, IEC §01-2 8B

EN50082-1, IEC 801-4 B

NEMA 4, IP 65 For Industrial
tnclosure {-1).

0.25mm @ resonance for 15 min.
40 minutes {maximum)

DN Rail or Screw Mount
<0.51b. (=025 kg)

67m x 1.3 x1.1in.
170cm x 33cm x 27 cm

3 Years



KNM-DCVT? & 12

ACCURALY & RESOL1TION

5 Year 24 hr.
Function Accuracy '’ Accuracy® Resoiution
DC & AC Volis
0mV ) =10pY
v 0 =100pV
1Y =0013%-EmY %0.003%~dmV =lmy
0C Amps, AC Amps (when used with Model DGR
10mA =0 17948 uA =0.013%+35 A +lpA
100mA =0, 18%+80 A 20.016%+30 pA =l0pA
Resistance
10042 (4Wire) +0,08%, +£0mL) 0. 006%:+30m +10mQ
1REY (AWire) z0.07% T80mL2 &0.000%+300m E100m
10k$2 (4Wire) =0.9% -8 =03 005%4+ 382 =0
T00LCY (4 Wire) =0.17% +3002 z0,008%- 300 =100
1M (dWire) & % - SO0 =0 353% 30002 =005
RTI¥s - $Wire ‘(100 12 type 385 or 390)
2000 1o +70°C #.25°C = 00C £0.01°C
+70°C to +200°C 20,66°C +),095°C 10.01°C
+200°C ta +BO0°C =1.3°C =1"C +{3.01°C
Thermistors - 4 Wire * (100 {210 1M1
-E0°C to +10°C =0.1°C H),.04°C =0.1°C
=10°C to =70°C =0.1°C =0.04°C =0.1°C
+70°C to ~250°C 20.072°0 = 15°C =(1°C

! Accuracy specifications include the effects of non-linearity, hysteresis and non-repeatabilitv over 230°C range for
3 years, < 10.000ms.

* Accuracy specifications melude the effects of non-linearity, hystercsis and non-repeatability over £1°C range for
24 hours, <10.000rps.

* All accuracies include instrument errars such as AT errors, reference junction erors and conformity erors,
Sensor errors cannot be predicted and therefore are not imcluded

" Maxitmum uncenainty for Offset comp ON, Autozero OM, 5 reading filter. Typical aceuracy is better.
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KNM-DCVTI1 & 12

STABILITY

TEMPERATURE COEFFICIENT
ADDITIONAL ERROR AT AMBI ¥

+5°C +10°C
DC & AC Voits
158mY =0.0%% £0.02%+ 1V 20 044%~6pV 0. 156% - T6uV
v -0.0% 20.022%0 =0,044%~0 =0 125%+330uV
10v +0 % =0,020%=0.01mV  =0.046%~0.0mV =0.012%-+7 bV
Resistance
4 Wire
L0 (0.C. On) 0% £0.0046%+ 002 £0.011%+ 00 = {4 %+002
{0.C. Off) 1G.0% =0,0046%+ 0 =.011%+ R 0. 04%+H00
L (O On} 10.0% +0,004%+ 02 +0.0102%+ €2 £0.036% +00
(0.C. O} 20.0% =0,004%+ 00 £0.0102%+ 00 *0.016% +0n
L0k&2 (Q.C. On) =10% £0.003%+ 00 £0.0128 %+ 00 £0.058% +0n
{0.C. Gif) 0.0% +0.003%+ 00 #0.0128 %= 0 x0.03§% +0n
100k (0.C. On) #0.0% =0.0064%6+ 00 £0.0156% + 00 +0.078% +0n
(Q.C. 0ff =0.0% =0.0064% 0£) H0.0156% + 03 =0.078% +00
2Wire
1M (0.C. On) +0.0% =0.072%~ 100 +£0_3% +300 +1.82% +4700
{0.C. 0 20.0% =0.072%= 100 +.3% +300 +1.82% +4700
RTO's — 4Wire (10012 type 335 or 3916)
BHC 10 200°C #.6°C +.036°C 0,03 =03
+200°C to B0O"C =0.0°C #0.064°C #0.52°C 0,570
Thermistors - &Wire " (10012 to TM(2}
—80%C ta +255°C =0.0°C =0.002°C +1.06°C +0.6°C

! Maximum uncerteinty far Offsct comp ON. Awtazero On, 5 reading filter. Typical acouracy is better
A . . A

- Thus unceratnty already included i 3 Year accuracy spee,

" Typical
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KNM-DCVIT & 12

STABILITY (CONTINUEL)

TIME STABILETY ' NOISE!
FUNCTION! ADDITIONAL ERROR AFTER s ALANX SPEED
RANGE 90 days 1 yr. 2yr. 2 RMS Pk-Pk
oC & AC Volis
100mY 20,007 4% =0.02% =+{.034% = 056% =3pV 230pV
v 0).006% =0.0]18% = 032% 10.054% =40V +200pV
10V =0.0108% =0,03% 41 042% HL070% +400pV #2000
Resistance
4 Wire
000 0 omy =00038% =0.0124% =0.024% =0.034% 00640 #0020
QL Offy  00058% =0.0124% +0,024%, +0.034% +0.0040 002401
D {0C.Ony S00042% =0.01% +0.02% +1 028% +0 0402 +0, 203
{Q.C. O =0.08I% =0.01% =0.02% =0.028% 10402 0320
10k (DC. Ony  =0.0042% 0.01% =0.02% =0.025% +0.40) =10
(CGC Offy =00M2% =0,01% =0 0% =0 0328% 11 402 202
100kE2 (O.C.Ony =0.0036% 0102%  200198%  20028% 0 200
(0.C. 0 =00036% 0.0102% =0.0178% =0.028% Ex{p] 200
2 Wire
MO {O.C On) =0.030% 20 056% £, DGEY +0.172% 4002 2002
(OLC.0ffy  =0.030% 2 0568 +0.(38% + 1728 4002 2000}
RTD's — 4W* (160 Q type 385 or3g16)
-80°C to ~208°C =0 04°0 =0.096°C . 172°C =0.26"C 20.008°C =004°C
+200°C to —500PC =0.08°C +0.168°C +},32°C =0,344°C =030 =0.15°C
Thermistors —4WOT 2 to 1M
—B0°C o +250°C =0.0H68°C £0.01249*C +0 (22°C =0.038°C 10G4%C =0.02°C

! Maximum uncertainty for Offset conp O, Autozero On, 5 reading filter, Typical accuracy is better
2 This uncertainty alrcady included in 5 Year 2ccuracy spec.
“ Typical
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KNM-DCV11 & 12

FLNCTION, INPUTH EXCITATION'CURRENT
RANGE [MPEDANCE 0.C OFF' O 0N
OC Voits
100mv =[OMO
v =>[ QMO
10¥ S10MO
Resistance
10082 IlmA S00uA )
1kS2 lmp A 500 uA 5V
Ty 10p4 5 uA 5y
100k 1OpA 0.5 uA 3V
M2 dpA Ay

RTD's - 4Wire (100 £2 type 385 Or 3916)
trom -80°C 1o 130°C soe above sce above see above see above

Thermistors {100 Qto TMO)
from -80°C 10 250°C see above see above see above see above

FUNCTION! INTEGRAL LINEARITY CONFORMITY
RANGE TYPICAL ERROR?®
DC voits
100mY 100ppm -
v 100 ppmn -
19V 100ppm -
Resistance
16082 O0ppm
1K 100ppm -
10kQ 100ppm -
100k 100ppm -
ML 100ppm -

RTO's — dWire (100 §2 type 385 Or 3516}
from -80°C o 230°C =0.005%C =0.2°C

Thermistors (100 (o THS)
from ~80°C to 250°C +0.002°C £0.2°C

! Typical.
* Maximun conformity emor of algorithm 1o standard sensor charaetenstics.
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KNM-DCVIt1 & 12

Analoeg and Digital Front Ends

Number of Channels DCV11: One of any type, and 2 digital ouiputs.

Number of Channels DCV12: Eight single-ended or four differential or two
4-wire, or a mix of the above and four digital input/outputs.

Counter/Timer: |Hz to 20kHz, 0.3V zero crossing.

Trigger Input: TTL (low).

Inpnt Configuration: Single-ended or differential.

A/D Conversion Method: High-speed, successive approximation.
Frequency Response: =3dB DC to 50kHz.

Input Bias Current: .<10nA.

Common Mode Voltage: 10 Volts (max.).

Common Mode Rejection: >100dB @ IDC, 50Hz or 60Hz.

Input Impedance: 107Q (minimum).

Input Overload Protection: >40V centinuous, 8kV electrostatic discharge.
Digital Input/Outpuot: 4 TTL, user selectable, 20mA source, 8mA sink.

DCI & ACH Measurement: 100mV burden (1k for 100mA, 10£2 for 10mA),
30V max. ACHuop to 1 kHz.
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KNM-DCVTT & 12

Measurement Pracessor

Throughput/Resoletion
{Singile Channel):

Reading Memory (volatile):

8-Bit

Timestamp Readings
Resolution Syne! Asyne?
None 13.000 13,000
8-hit 15,000 7500
1G-bit 15.000 5.000
2d-bit 13,000 3.75¢
32-bit 13,000 3.000

" Synchronous (interpolated timestamp)

2000 rdgs/sec 16-bit, 33,600 rdgs/sec 12-bit.

16-Bit 24-Bit
Readings Readings
Sync! Asyne ! Syac! Asyne ?
7,300 7,300 3.000 5.000
7.500 3,000 3000 3750
7500 3.750 5.000 3,000
7,500 3.000 5.000 2.300
7300 2,500 3,000 2,143

* Asynchronous (limestamp stored with every reading).

Configuration Memory:
Timing Accuracy:
Timing Resolation:
Timing Synchronization:

Scaling:
Filtering:

Peak Measurements:

Specific Calculations:

Limits:

20

Noan-volatile flash.

£ 0.062%'month.

I ms.

=1 ms between multiple units.
mX+B, zero and span, & units
designation (4 char.).

Average per reading, 1-50 average and
moving average.

Stores Highest Absolute Values .

Callender Van Dusen (RTD), Steinhart &
Hart (Thermistor), Microstrain.
L1 (Hi or Lo); L2 (Hi or Lo) per channel.



KNM-DCV11 & 12
Command Overview

Measure
‘Meas? <chan_list> <# of rdgs> |Off>

:Caplure? <chan_list> <#_of_rdgs|All> <Immediate]Level <chan#> <levei>
<Hl|Lo>> <interval_usec> <ASCIl|Binary=

Filter
:Filter: Dig <chan_list> <On]Off>

:Config:Filter:Dig:MvgAvg <chan_list> <#_cf_meas>

Scaling
:Scaling <chan_list> <0On|Off>

:Config:Scaling <chan_list> <<span> &| <mb> &| <table> | <poly=>>
:Config:Scaling:MB <chan_list> <m_value> <b_value>

Config:Scaling: Span <chan_list= <zero_value> <tspan>
<-span>

:Config:Scaling:Units <chan_list> <"new_units">
Limits
‘Limits <<chan_list> JAll> <On|Off>

:Config:Limits <chan_list> <Lim?|Lim2>= <High|Low> <im_value>
<hysferysis>

Config:Limits:Assoc <digouf_chan#> <chan_list> <Lim1|Lim2>

Statistics
:Stats:Max? <chan_list>

:Stats:Min? <chan_list>

51



KNM-DCVIt & 12

Config Chans {Per Channel)
:Config =chan_list> Digln <#_of_bits> <ActiveHigh| ActiveLow=> <DIFF|SE>
<"chan_tag">

:Caonfig <char_list> Diglut <&# of _bits> <ActiveHigh| ActiveLow=>
<Iritial_state> <"chan_tag">

:Config <chan_list> Humidity <type_code> <"chan_tag"™
:Config <chan_list> Ohms <range> <4W|SE[4WOC|SEQC> <"chan_tag">

:Config <chan_list>= Temp RTD <PT385]PT3916j<User i alpha beta
delta>> <range=><4W|SE|4WOC|SEQC>
<"chan_tag">

:Config <chan_list> Temp Thrmstr <type_code> <range>
<4W|SE4WOC|SEQC> <"than tag">

:Config <chan_list> VDC <range> <DIFF|SE> <"chan_tag">

Config Units
:Config:Units:Ohms <Ohms|Kohms|Mohms>

:Config:Units:Temp <DegC|DegF|K>
:Config:Units:VDC <ValtsjmValis>
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KNM-DCVTT & 12

Time, Date
‘Time <hh:mm:ss.sss>

:Date <mm/ddfyyy=>
‘Time: SyncGlobal

System
*Sav,*Rel (Save & Recall)

:System: POSetup <Saved|Faciory>
*ldn? (Identification}

Output
:Output <chan_list> <value> <step_delay>

:Output <chan_list> <Track <charé=

Datamem

DataMem? <All| <chan_list> <scan_list>
:DataMem:Last?

:DataMem:Nexi?

:DataMem:Memsize?

Config Datamem
:Config:DataMem:Scans?

:Config:DataMeny:Captures?
:Config:DataMem:Mode <WrapWhenFull|StopWhenFull>

Config Data

:Config:DataFields <Read&|Units&|Chané|Chan_Tagé|
Rnum&|Time&|Date&|Limits &|Stat>
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DCV1l Sensor Connections

2 3 [ T ] %
% DIGITAL VO - + Eﬁ‘
S the
P w—f - c%
u S N3
5 CHISEVOLT wlne BX
AT T et e 1] S

Single Channel Volis and Resistance Wiring
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DCVI2 Sensor Connections

9 [0111213[6]) 3 x
% I—cT+ DIGITAL VO[ - + E%
= 1 [
@ lonesebors  EB2 ng

m N

F - m3
- cmmFFvotTSr“lh M E
m + ok 2 5

@ - TH+ oor 17]2 a

Mixed Wiring
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KNM-DCV31 & 32

Precision DC Volts
and Ohms

Functional Description

The Models DCV31 and DCV32 are high precision, general purpose, measuring
SmartLink™ instruments designed for computer based systems in either ficld,
factory or laboratory applications. A wide array of communication interfaces
provides measurements to any network. Up to 8 Differential, 4 Four Wire, or 16
Single Ended inputs in any combination are accomroodated by the Model
DCV32. The Model DCV31 accommodates a single input of any type. Any
input channel can be defined as any of the standard input types: DC Velts,
Qhms, Thermistor, RTD, or Digital Input. Or, with mX+b scaling and user
defined engineering units, a user can define another input tvpe. A precision
sigma delta A/D converter delivers up to 12 readings per second. On-board
reading memory can buffer up to 10,000 8-bit readings, 8,000 16-bit readings or
3,500 20-bit readings. Two Form A solid state relay outputs, Digital Filtering,
high/iow Limits and Peak Hold are standard.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
output

Scaling: Zero, span, mX+b with units per channel

Statistics: Maximum and minimum readings per channel

Scanning: Time interval, discrete time and triggered scans. Trigger on

command, level or digital input. Set number of scans and
pre-trigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading number and/or time &
date and/or limit status

Data Storage: Configure reading memory to 10K, 5K or 3.5K readings
{(depends on resolution); wrap or stop when full; ASCII or
binary
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KNM-DCV31 & 32

Product Highlights

Throughput to 12 readings/sec

» DCV32: 8 Differential, 4 Four Wire, or 16 Single Ended inputs

» DCV31: | Differential, 1 Four Wire, or | Single Ended input

+ DC Volts, Ohms, RTD's, Thermistors, I¥igital Input orr any channel
s 2 Digital Outputs

» 5 Year Warranty

¢ 5 Year £30°C Accuracy £0.01%FS

»  Miniature DIN Package
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KNM-DCV3T & 32

Specifications
General

Power Supply:
Power Consumption:

Operating Environmeant:

[ W YR A g da
LU dgc LY DA,
Altitude:

Electrical Safety:

EMI Emissions:

EMI Immunity:
Electrostatic Immaunity:

Common Mode
Fast Transient:

Environmental Protection:

Vibration:

Warm-up (full accuracy):
Muounting:

Net Weight:

Dimensions (LWH):

Warranty:

n
(v

9.3 10 34 VDC (reverse pelarity protected).
1.5W, 3W max. w/Ethemnet.

-5°C to 65°C, 0-95% RH (NC},
Specifications valid for 0-70%RH (NC)
up to 33°C; up from 35°C - 65°C linearly

derate 3% RH/~C

IOV pa Qo0
L ¥ I NP L T R N

10,000 feet (3,050m) operating
40,000 feet (12,200m) non-operating.

Designed to meet: 1EC1410, CSA €222
N 251 UL3T111.

EN55022 Class B,
FCC Part 15 Class A

EN50082-1, [EC 801-3 A.
EN30082-1, [EC 8012 B

EN30082-1. [EC 801-4 B

NEMA 4, [P 65 For Indusirial
Enciosure (-0).

0.25mm @ resonance for 15 min.
40 minutes {maximurn)

DIN Rail or Screw Mount
<0.51b.{(<0.25kg)

67in.x1.3inx1.1in.
170em x 33 cem x 2.7¢cm

5 Years



KNM-DCV31 & 32

ACCURACY & RESOLUTION?

5 Year 24 hr.
Function Range Accuracy’ Accuracy’ Resoiution
DC Voits®
200mV (Ch1-Chib) +0.099%=80 pV 0. 0030%+5uV =]V
M (Chl-Ch16) H).099%+80 uv HO02E¥+-2TuV =10y
20V {Chi-Ch) +0,12%~8 mV =0.003 1%4+400pV =] MpV
40% (Ch1-Ch8) +0.12%-8 mV =0.0034%%+2.0mV +lmV
Resistance
20002 (4Wire) * H.04%+TmL} =0.0026%+5mE2 ESH1S
202 (2Wire) * 20.035%+40meY 20.0026%%+40m82 =i0m2
20kEY {(AWire) ! .04 7%+ T2 20003404+ 300m 2 =100me:
200k (dWitg) HO5M%+30 +H (0 2%+ 360 =1
IO IWire) =103%+3200 +0.035%+8352 =106
20MQ (2Wire) * =2 54%+ 20 ) (%)% 50002 L1002
200MC {Wire) * 217 42%+125k0 +),500%=14k02 1k

RTD's - 4Wire ‘(100 £2{ype 385 or 390j

-X0°C 10 +70°C 1013C =0.01%°C =0.001°C
=TO°C to +200°C +0.20°C =0.025°C =0.00.°C
=200°C to +B00MC 26,5850 =0, VRF £0.001°C

Thermislors - £ Wire * (100 {210 TM(Y

-80°C (o +10°C =0.64°C =0.02°C +0.0{23°C
—10°C 1o +70°C =0.046°C =0.013°C =0.0125°C
=70°C 1o +230°C +0,064"C +0.03°C =0.0125°C

* Accuracy specifications include the effects of noo-linearity, hysteresis and non-repeatability over Tcal L30°C
range for & years. Teal =23=3°C

* Accwracy specitications include the effects of non-lincarity, hysteresis and nen-repeatability over Teal =1°C range
for 24 hours, Teal = 2323

2V maximum input on channels 8-15,

* All aceuracies include instrument crrors such as A/D grrors, reference junciion errors and conformity ermors,
Sensor errors cannot be predicted and thercfore are not included

* 24-hr. specificatin for 4-wire affset compensation (OC) off, 14 reading avg, 3-year specs for 4-wire 0.C. on, 8
reading avg,

¢ Specifications for 26 reading ave.
” Specifications for § reading ave.
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KNM-DCV31 & 32

TEMPERATURE COEEFICIENT

FUNCTIC
RANGE

0 Volts
20mV
WV

20V

400V

Resistance

4 Wirc

20002 (Q.C. 0n)
{0.C, Oy

Ik (0., On)
(Q.C. Off)

20k (C.C. On)

(0.C, OfT)
260k (O.C. On)
(0.C. oM
2 Wire
ML
20MQ
200K
All Ranges

CHIPC e 700
=70°C to 200°C
=200°C 1o BHPC

-80°C to +10°C
+L0AC w0 +T0°C
~70°C 1o +190°C
~1$FC w +250°C
{[GOKLY to [N}
-S0°C 1y +250°C

=01, (%
=0.0%
20.0%
+0.0%

10.0%~2mCE
20.0%
=0.0%
0.0%

0092 00me

+(0.0%
+10%
0%

£0.0%
+0 0%
+0.0%

*{3med

RTD's — 4Wire *(100<2 type 385 or 390)

=0.003°C
+0.004°C
=.07C

Thenmistors - dWire * {10042 1o 30k

=0.0°C
10.0°C
+0.0°C
.07

+0.0°C

TIME STABILITY M

£5°C

+0.01% 1Y
10015430
20011%=. 1mV
20011%:10

+0.0023%+2mL2
+0 0023%-2mY
+0.007%+

=0 002%+2m0

+0.0015%+200m
o

*0.0DI5%+ 10
HO0I2%+0
=0.0022%+.10

=036%+50
H0T4%+0
+0,45%+0

+. 320

0,002
+0.0[6°C
20031

20.01°C

0.005°C
=008
=0.012%C

#H.0153°C

ADITIONAL ERROR AT AMBIENT QF:

=10°C

=0.022% - EpV
=0.022%~C
+0.023%+ 6mV
+0,023% ImV

20.0055%+2ms
3055+ 12med
20,005 1%4+0
=005 1%+ 2mf2

200064 %% Z00mn

*0.0064 %5+ T2
10.0075% <0
+0.0078% .70

+0.15% +150
40,3 1% +100Q
#2.21% +7k0

+.G50

+0.023C
=0.032%C
L0.074%C

=0.043°C
=007
=0.009C
~0.015°C

=0.055°C

20.068%~Tou Y
=0.068%=53uV
A00TT9AT 6mV
=T HAT Y

0.02%+2m$d
=0.0194139m 0
«(.018% +0

=(.018%
=35m0
=0.029% +0

+0,029% +9¢2
=0.039% 10
L0.039%, +Ur

=0.91% +215
£2,38% +1,5k0
£16.9% -111kG

£330

,07C
200 0°C
=0.26°C

+0.33°C

+hG13°C
+0012°C
+0.025°C

0.44°C

! Maximum uncertaingy for Offser Com, ON, § reading Filter. Typical accuracy is better
< This uncertainty already included im § Year sccuracy spec.

" Typreal

* Specifications for O.C. on, & reading avy.
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KNM-DCV31 & 32

FUNCTION
RANGE

DC Voits
HOmY
n

0V

AV

Resistance

4 ¥¥irg

2000 (0.C.On)
(0.C. Off)

2k (0.0, On)
(0.C. O

20%0 (CC.Om
(0.C. Off)

20050 (0O On)
{O.C. Off)

1 Wire

2602

M0

200MO

-200°C 1o +70°C
F70°C to +200°C
+200°C 1o ~300°C

—B30°C o 107
+10PC to +70°C
+I0°C 19 +150°C
18090 to +250°C
{10D06L to IMLH)
—BOPC 10 +250PC

Thoarmiciors 7100
RTINS L

TEMPERATURE COEFFTCIENT ¥

NOISE "

ADMTIONAL ERROR AI'TER

90 days Tyr.

=0.0037% =0.01%

=0.003% +0.009%
+0.0034% H.012%
=0.0051% =0,012%

+0.002%% +0.0082%
£0.0029% £03.0062%
+0.0021% 0.005%
£0.0021% +0.005%
+0.0021% +.005%
=0.0021% +0.005%
+0.0028% =0.6057%
=0.0028% +0.0051%

+0.015% +0.028%
H.013% 0.026%
=3.01% =0.02%

RTD'S — 4W T (100 £2 type 385 or390)

=0.013°C +H027°C
=0.021°C +03.035°C

=0.04°C =FGTEC
SHo30K0Y

=0.005°C +0.0051°C
Ah006°C T

HO08C 20.014C
+H,12°C = .014°C

=0.0073°C +0.0062°C

2yr.

0 617%
={n.016%
10.021%
=0.021%

*0.012%
+0.012%
+0.01%
+0.01%
=0.01%
+0.01%
) H0BSY
0.0089%

=0.043C
+=0.08°C
10.16°C

=}1.01°C
=(.008°C
+0.012°C
+0.0185%C

=0.011%C

{1, 028%
=0.027%
20.035%
=0.035%

+0.017%
+0.017%
+H0.014%
H).014%
+0.014%
+0.0]4%
*{.0]4%%
40.014%,

+=H.016°C
+H.01°C

+0.015°C
H.021C

.01 C

t MAX SPEED

RMS

2.2V
199uv
2200V
lmV

Smil
34m0
43mi2
32mQ}
A4}
A0
320
220

1408
120

16k

0.052°C
0.012%C
n1eC

0.t4°C
{(0e°C
014°C
G.018°¢

4.016°C

Pk-Fk

1MpV
P5uV
1100V
amV

25mQ
17m1
240ms
Tadmiy
2200
1.50
L8]
1122

7000

FARGY
LS

BORGY

0.06°C
0.0s7C
B.353°C

047
0.03°C
0.07°C
0.,09°C

(.08°C

' Maximum ungertainty for Qifser Com. ON, 8 reading filter. Typical accuracy is beter

? This uncettainty already included in 5 Year accuracy spee.

* Typical

4 Spcciﬁcations for 3.C.on, § n:ad{ns vy,

61




KNU-DCV31 & 32

Function/ Tnput™ Excitation'Current

Range Impedance 0.C.OFF 0.0, 0N Max ¥
DE Valts

20mY =150

v =160

20v =10MEY

0V =10ME2

Resistance

20082 =156 625 pA-595uA 397 uA 26V
k02 00 625 pA—d16pA 277 uA 26V
20k02 >[G60 125 pA-109pA T3 pA 16V
200k >1G0 12.5nA-8.250 A 47 pA 25V
MO =G0 25 pA~Z0BA 26V
200 =G0 25 pAA08IpA 26V
200ME2 G0 25 uA-012pA 26V
RTD's — 4Wire (100 02 type 385 0r 330)

from =80°C 1o 250°C see below sce above

Thermistors (100 Qto M

from =80°C 1o 250°C =GO se above 16V

FUNCTION! INTEGRAL LINEARITY CONFORMITY
RAMGE TYPICAL ERROR
DC Volts
200mv 20ppm
2V 20ppm
200 20ppm
40V 20ppm
Resistance
2000 20ppm -
2k 20ppm -
20k 20pprm -
200kL2 ppm _
MY 20ppnt -
20MR2 20ppm -
200MQ 20ppm -
RTD's — dWire (100 © type 385 Or 330)
fram - $U°C te 250°C =(.005°C +0,2°C
Thermistars {100 £1to 1M
from —80°C to 250°C =H.00C =.2°C

! Maximum uncertainty for Offset comp ON. Autozero ON, 13 readiny filter. Tvpical accuracy is better.
 This wncenzinty already included in 5 Year accuracy spac

*Typical.

* Maximum conformity error of algorithm to standard sensor characterisiics.
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KNM-DCV31 & 32

Analeg and Digital Front Ends

Number of Channels DCV31: One of Any Type.

Number of Channels DCV32: § Differential, 4 4-Wire, 16 Single Ended or
Digital inputs, or a mix of the above.

Input Configuration: Single Ended or Differential {non-isolated).
A/D Conversion Method: Precision Sigma Delta.

Common Mode Vollage: 1.7 Volts (max.).

Common Mode Rejection: >100dB @ DC, 50Hz or 60Hz,
Normal Mode Rejection: >60dB @50Hz or 60Hz.

Input Impedance: 10702 (minimum).

Input Overload Protection: >40V continuous, 8kV electrostatic discharge, all
pins.

Input Voltage Range (ch. 1-8): .40V,
Tnput Voltage Range (ch. 6-16): 2V.

Digital Output: 2 TTL, 20mA source, §mA sink.
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KNM-DCV31 & 32

Measurement Processor

Measurement Resolution:
Throughput:

Reading Memory (volatile):
Time Stamped Readings:
Configuration Memory:
Timing Accuracy:
Timing Resolution:
Timing Synchronization:

Scaling:
Filtering:
Peak Measurements:

Specific Calculations:

Limits:

Command Overview

Measure

20 bits

12 rdgs/sec max.

10,000 8-bit, 5,000 [6-bix, 3,500 20-bit.
5,000 8-bit, 2,500 16-bit 1 .250 20-bit.
Non-volatile flash.

% 0.002%/menth.

| ms.

i1 ms between multiple units.

mX+B, zero and span, & units
designation (4 char.).

Multi-measurement per reading and
moving Average.

Stores Highest Absolute Values

per Channel.

Callender Van Dusen (RTD), Steinhart &

Hart {Thermistor).
L1 (Hi or Lo); L2 {(Hi or L.o) per channel.

‘Measure? <chan#> <CON|count|[OFF>

‘Meas:Max? <chani#=
‘Meas:Min? <chand#>
‘Meas:Chan?
‘Meas:Minmax:Clear

Filter

:Config:Filter:Dig:Meas_per_rdg <#_of_rdgs>
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KNM-DCV31 & 32

Scaling
:Config:Scale;_MB <chardf> <M_value> <B_value> <disp_range>

Limits
‘Limit <chanf<limi#> <sense> <lim_value> <hysteresis>

‘Limit: Status? <chan#>

Output
:Output <char_list> <value>

Statistics
:Stats:Max? <chan_list>

:Stats:Min? <chan_list>

Coanfig Chans {Per Channel)

:Config <chan_list> Digln <#_of_bits> <ActiveHigh|AciiveL ow> <Diff|SE>
<"chan_tag">

:Config <chan_list> DigOut <#_of bits> <ActiveHigh|ActiveLow>
<|nitial_State> <"chan_tag">

:Config <chan_list> Ohms <range><d4W|3SE[AWOC|SEOQC> <"chan_tag">

:Config <chan_list> Temp RTD <PT385|PT3216| <UserR0 Alpha Beta
Delta=> <range> <4W|SE|4WOC|SEQC=>
<"chan_tag"»

:Config <chan_list> Temp Thrmstr <type_code> <range>
<4WI[SE4WOC|SEOC> <"chan_tag">

Config <chan_list> VDC <range> <Diff|SE> <"chan_tag">

Config Units
Config:Units:Ohms <Ohms]Kohms|Mohms>

‘Config:Units Temp <DegC|DegF|K>
:Config:Units:VDC <Volts|mVolts>

Time, Date
‘Time <hh:mm;ss.555>

Date <mm/ddiyyy=
‘Time:SyncGlabal

System
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KNM-DCV3T & 32

“Sav,*Rcl (Save & Recall)
‘System:POSetup <Saved|Factory>
*“ldn? {Identification)

Datamem
‘DataMeim? <All| <chan_list> <scan_list>

:DataMen:Last?
‘DataMerm:Next?
:DataMem:Memsize?

Config Datamem
‘Config:DataMem:Scans?

Config:DataMem: Captures?
:Config:DataMem:Mode <Wrap¥WhenFull{Stop¥henFull>

Config Data

-Caonfig:Data-Fields <Read&|Units&|Chan&{Chan_Tag&!
RAum&|Time&Date&|Limits&| Stat>

DCV3l Sensor Connections

: 3=
z s n 3
= MQ
o QQ
m * 25V MAL  yTs OF WOLTS oR hm
= L]
> ER
=3 i
e 2 =
m

o 2 o

Single Channel Voits and Resistance Wiring
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KNM-DCV3T & 32

DCV32 SENSOR CONNECTIONS

i O oDle ol Ccle ol& o ‘z

$ [PspuelolsleTe| R
z o & o 83
m pes TV MY rAdv zddv RO

-]

x VLTS 1apy  #a0¥W  tagv  *A0V "':g

s &1 ©O & e §

I oo ool 13] 4 [14] 3 [15] 2 [16] 1 =

)] T o|w c|w ©|a o|a o 17
& Channels Differential Volts Wiring

| o olw o]l® ole o |w a ’t M
i% c]q‘m‘rlag12|sl11[sl10]? 9|B Ln%
| 2 e e T e ay
' 5 g R o :
! m £E » 40 ma z
P walTs . x2v n‘h :
A ST 2
H H
HE i

—
.

16 Channels Single-Ended Volts Wiring

o o]le

E cles colw - 't

: Pmielsiiefulriole] N
: 3 M-T 0 gg
m CHes: oHAE GRS CHID «w hm
el & M

z M| oe Eh
p Tl + [ ¥ = + = =+ 'a.l
B pepEsEzEl 3

4 Channels 4-Wire Resistance/RTD/Thermistor Wiring

i - o .e e
£ B=
5 [Rpelsjlepolzisis nw
z .

5 "l &8
£ sl &R TV RS
&= \IOLTST I+] I—|[.-I + + ||-|

2 T v = Fl— + = + =

m  |couno{13] 4[12] 3{15] 2 [16] 1 ]
.(-D O oW o|w ©| & o|w o w

Mixed Wiring ® 2.5V Max (Channels: 9-16)
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KNM-DCV41 & 42

KNM-DCV41 & 42
isolated Precision DC Volts
and Ohms

Functional Description

The Models DCV41 and DCV42 are isolated high precision, general-purpose
measuring instruments designed for computer-based systems in field, factory
and laboratory applications. A wide array of communication interfaces provide
measurements to any network. Up to six differential or three 4-wire inputs in
any combination are accommodated by the Model DCV42. The Model DCV41
accommodates one differential, 4-wire, or digital input. Any input channel can
be defined as any of the standard input types: DC Volts, Ohms, Thermistor,
RTD, thermocouple, or digital input. Other input types can be defined with user
selectable scaling functions and four-character units designator. A precision
sigma delta A/D converter delivers up to 15 readings per second at full
accuracy. On-board reading memory can buffer up to 10,000 8-bit readings,
8.000 16-bit readings or 3,500 20-bit readings.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
autput

Scaling: Zero, span, mX+b with units per channel

Statisties: Maximum and minimum readings per channel

Scanning: Time interval, on command, and level triggered scans. Set

numnber of scans and pre-trigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading numbcr and/or time &
date and/or limit status.

Data Storage: Configure reading memory size and resolution; wrap or stop
when full; ASCI or binary
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KNM-DCV41 & 42

Product Highlights

s 1500V Isolation, 400V Inputs
s  Throughput to 15 rdgs/sec max

I T
L

LT e T Tmtnd o D Frvnee wnrima
- v l"Lllly JHULALC OO0 O TUHIL=YW G LialiliGl>

= DC Volts, Ohms, RTD's, Thermistors, Thermocouples, Digital Input on any
channel

» [ Digital Qutput

» 24 Hour Accuracy =0.0028%

* 5 Year =30°C Accuracy £0.01%0FS

+  Miniature Package
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KNM.DCV41 & 42

Specifications

General

Power Supply:

Power Consumption:

Operating Environment:

Storage Environment:
Altitude:

Electrical Safety:
EM]I Ermissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient:

Environmental Protection:

Vibration:

Warm-up (full aceuracy):
Mounting:

Net Weight:

Dimensions (LWH):

Warranty:

9.5 to 34 VDC, reverse polarity protected,
up to 10% ripple with no degradation,
maximum 36VDC.

3.5W, 3W max. w/Ethernet.

-5°C to 65°C, 0-95% R (NO),
Specifications valid for (-70%RH (NC)
up to 35°C; up from 35°C - 65°C linearly

derate 3% RH/°C.
-20°C to 83°C.

10,000 feet (3,050m) operating
40,000 feet (12,200m) nen-operating.

Designed to meet: IECT010, CSA C22.2
No. 231, UL31 (1.

ENS55022 Class B,
FCC Part 15 Class A

EN50082-1, IEC 801-3 A,
EN50082-1, IEC 8012 B

ENS50082-1, IEC 3014 B

NEMA 4, iP 65 For Industrial
Enclosure (-1}.

0.25mm (@ resonance for 15 min.
40 minutes (maximum)

DIN Rail or Screw Mount
<0.51b. {=0.25 kg)

6.7 x1.3in.x 1.1in.
170 cm x 3.3 ¢cm % 2.7¢m

5 Years



KNM-DCV41 & 42

ACCURACY & RESOLUTION

& Year 24 hr.
Function Range Accuracy '’ Accuracy ® Resolution
DC Volis*
WmV =0.099%+20 u¥ =0.6030%2 5V =100V
200my =0.099%+80 vV =0 0030%= ¥ =¥
!t =0,0909%+80 pV =0.0028%2TuV =10pY
20v° )2 E mV 0003 Y4000 VY =100pY
200V * 0 12%+10mV =0,6034%~5mY =lmY
a0v° = 12%4 0 my 20.6034%+20mY =1{mV
Resisiance
2000 (AWhe) * =0 949+ T2 +0.0026%A4 Sm 2 =1m{
W0 (AWire) =0 035%+40m; S0 0026%+10mE +10mi
20K62 (4Wire) ® =0.047%-.702 +0.0034%+500mLr =[00mL2
2k (AWire) * =0.057%=30 +H.0042%+302 =10
MO (2Wire) T =1 0383200 50.035%~8502 =100
MO (2Wire) 7 = 548+ 2k0 =}, DBV -5 000 +10062
200MEE {2Wire) £]7.4%+125k0 =0, 500% 14k 2 +EkG
RTD's - 4Wire (100 2 type 385 or 3916)
=200°C to +70°C ={.]13°C +.01%°C +0.001°C
=T0°C to ~200°C 20 20°C =0,025°C +.001%C
—200%C 1o ~B00°C 40.58°C =0,180"C H001°C

Thermistors - 4 Wire © {100 210 1M

-80°C o +10°C +.64°C +(.02°C +0.0125°C

=10°C 10 +70°C 10,46°C +0.013°C £0.0125°C

= 70°C 1o +230°C =0.064°C +0.03°C x0.0125°C
Thermocouples
Type J -190°C to 760°C =) 5°C £0.4°C =0.01°C
Type K -100°C to 1350°C 1,8 +0).4°C =0.01°C
Type R 0°C tol 767°C +2.0°C +0.5°C =0.01°C
Type E ~100°C to 838°C +0.5°C =0(.4°C =1.01°C
Type § -300°C 10 1760°C 11.8°C £0.5°C =0.01°C
Type T -100°C to 400°C H1.5%C +0.4°C =0.01°C
Type N -100°C 19 A00°C 0.5°C x0.4°C =0.01°C

1. Measurement Accuracy — [{measurad value x % aceuracy) ¢ 100] + offser. e.g. 24 hour, kY accuracy ~ 11000
£ 0.0026%) 109] + 40m2 = 66mEY 1f running at higher speeds. add noisc & max speed from chart below. To
adjust for imennediate temperatare range ot time, add values below lo 24 hour accuracy.
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KNM-DCV41 & 42

STABILITY

FUNCTION
RANGE

D Volts
WmV
HomY
IV

RiAY

40V

00V

Resistance

4 Wire

20000 (CLC. On)
0., O

2k {0.C.Cn}
(0.C. Off)

20k {0.C. On)

{(0.C. O
Z00KG (0., O
(OC. O
3 Wire
M0
20M0
200M0O

Zewire (2000-2006E7)

=0.0%
=0.{"%
=0 0%
+0.0%
£0.0%
=00%

+0.0%—2m}
=0.0%

=0.0%

=0.0%

A0 .0%A200my

L0.0%
+0.0%
=0.0%

H).0%
20.0%
+0.0%
265met

TEMPERATURE COEFFLCIEN

£5°C

00150 IV
20,019 1V
=00 ]1%5+)
=001 %+ ImV
.01 %%+0

= 011%40

=0.0023%—m)
001 3%=1mi2
+0.002%+0
20.002%+2m 2
=0.0015%+200m1?

L0.0015%+ 10
26003 2%+0
+H0032%+ 10

=) (156% 50
=0.074%-0
+) 45%+)
+370

RTD's — 4Wire © (1002 type 385 or 3516)

200°C g ~ ¢
=70 to 200°C
- 200C o S00°C

Thermistors — 4Wire * (10012 te 30k$2}

=30°C ta+10°C
0 o+
+H°C to +390°C
+190°C to +250°C
(LI0KSE to LMD
—50°C to +230°C

=0.005°C
£(.004°C
H.0°C

0.0°C
40.0°C
+0.0°C
=00

=0.0°C

=0.012°C
0 0169
*#0.031°C

=0,01°C

= .005°C
#0.008C
=0,012°C

=0.013C

ADDITIONAL ERROR AT AMBIENT OF:

e°C

022tV
=0.022 Yarhp¥
20.022%+0
20.023%+.6mV
=0.023% lmV
=00 0253%~ [mV

£0.0055%~2nu(l
+0.0055%~12m)
=0.0031%0
=3.003] %] 2m2
+H1.0064 %
200ma

(.0064 %5 £.70
=0.0078% 0
0.0078% w70

0,158% +150
HLA1% 1000
+2.21% +7k0
2G50

=0.023°C
=0.032°C
=0.674°C

M3
=H.H07°C
=0.009°C
+0015°C

=0.055°C

=0 065%+ 76y
=0068% FoLY
=(r 06R%3Ip Y
=) 077% T eV
£.077% 4+ m Y
H.077%+TmY

00295 2mi
#0.02%%+135m02
0.018% H]
=1018% +133m0
+{025% =D

+0.025% ~90
+0,039% +9
#).039% +9a

+(.91% +235
+7 38% +1.5k0
216.9% +111kn
23,20

=007
+0.1°C
+.26°C

*1.,33°C

00159
FO12C
£0.025°C

HL4°C

: Maximum uncertainty for Offset Comp. ON, 8 reading filter, Tvpical accuracy is betier

* This uncenainty already included in 5 Y car accuracy spec.

* Twpical

demil .
Speaifications for O.C. on, 8 reading ave.
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SYABILITY iCONTINUEDY

TEMPERAT! RE COEFFIUIENT *

FUSCTLON: ADDITION AL FREOR AT AMBLENT OF:
RAMGE £5°C 210°C
Thermocouples

Type J-210"C to + 760"C

-100°C to -25°C ) 0°C +0.0°C H0FC +0.0°C
=25°C to +760°C =000 +0.0%C 0,007 +0.0°0
Type K -2700C ta + 1372°C

0°C o +900°C *0.0°C +0.0°C =T +H.0°C
+800°C 1o =1350°C H0C 00°C =} rC +0.0°C
Type R0'C 10 + 1760°C

=230°C to +430°C =0 §°C FAVEA =0.0°C 0,070
4307 1 +1767°C L0 0°C =0.0°C =0.0°C 10.0'C
Type E -270°C to + 10007C

-10000 1 -23°C =0 .0°C =0.0°C =,0°C 0T
-25°C to ~750°C +0 0°C 0070 +0.0°C i 0"C
=T150°C 1o 48 10°C +0.0°C =007 10.0°C 2} 00
Type § 0"C to + 1760°C

=200°C 1o +1767°C = FC =000 =0.0°C =0.0°C
Type T -270°C Lo + 390°C

0°Cin +200°C =DLeC =00 =0.0°C =0T
-200°C 1o +600°C +0.0°C =0.0°C =0,0"C 20T
Type N -200°CC to + 400°C

-100°C o -130°C +0.0°C =0.0°C ~0.0°C 0.8
1505 to +400°C A0.0°0 =045 =0.0°C =0T

' Maximum uncertainty for Offset Comp. OM, 8 reading filter, ‘Typical accuracy is bener
* This uncedainty already included in 5 Year aceuracy spec.

* Typical

* Specifications for 0.C. on, ® reading ave.
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STABILITY (CONTINLEDy

TIME STABILITY

FLNCTION ADDITIONAL ERROR AFTER & MANSPEED

RANGE 90 days 1y 2yr. , RMS Pk-Pk

DC Volts

200myY +(.0037% 0.0 1% =0.017% 10.028% 23V HpV

pAY (003 £0.009%% =0 0E6% =0.027% 1oy PLITRY

0¥ =0.0034% A0.012% =0.021% £0.033% 220y [REHTY

40V =003 % £0.012% =0.021% L0.035% ImV SmV

Resistance

4 Wire

MY (.. On) =0.0029% 20.0062% +0.012% =.017% Smi} 25mes
{0.C. Off) +0.0029% +0.0062% £0.012% =0,017% 34miY 17mil

20 (0.C.Om) +0.0021% +0.005% £0.01% =0.014% 48m0 240hmi
(0., Offy +H.0021% 20 005% +=0.0{% =0.014% 32mi2 160me:

k0 {GC.On) +0.0021% #{1.0{15% Hi.01% =0 014% M0 290
{0.C. Offy H).GH2] % ={0.0{05% +0 0% =0,014% A0 1,502

200k (0.C, On) H6028% =00051% 0 0089% +0.014% 3260 16
(0.C. Of) +H0.0028% =00051% +0.0089% £0.014% 7100 110

1 Wire

IMD =0.015% *0028% #0.049% £0.086% 1100 7000

M) 1.013% +026% +3.047%% =0.084% 1.0 6.0

ADOMEO 0 01% +0.02% =.04% =.07% 16k 0kO

2-wire (2000-200k0)

RYD's - 4W * (1002 type 385 or 3916)

“200°C 10 =70°C =0.015°C 20027 2. 045°C +0.06°C 001zC 406
=T to ~200°C £0,023°C +H03I3C =,06°C +.09C 0012°C 006
200°C to +800°C +0,04°C =0.075°C ). 16°C 1. 20°C 0.0°C 0.55C

Thermistors #1000 to 30k

~80°C 1o £10°C 10.005°C +0.0031°C +0.01°C H.016°C aueC  0.07TC
+=HPC ta ~TPC +0.006°C +.007°C +0.008C +0,01°C DoostC Q4037C
=70°C to ~190°C CARGIEE 20.00°C 0.0 2% 20.015°C GO1°C D07°C

~190°C 0 =250°C 012°C #0140 +HO.0185C 0.03°C 0MC 0090
(100K 10 1M0)
—80°C 10 ~250°C HO0TC 200062°C 20011°C £0.019°C DOC G0R°C

" Maximuwn uncertaincy for Offset Comp. ON, § reading Glter. Twpical accuracy is better
Z This uncertainty already included in 3 Year aceuracy spec.

* Typical

* Specifications tor CLC. an. 8 reading avy,
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NTABILITY (CONTINUED)Y

TIME STABELITY ™ NOISE
FUNETION: ADDITHONAL ERROK AFTER i MAXSPEED
RAMNGE 80 days 1yr. 2yr. RMS PH-P¥
Type J 210°C to + T60'C
—100°C 1o -25°0 =0,0°C +0.0°C ={10C =0 00 =00 £0.0C
—23°C to +T00°C +0.0°C H.FC 20082 +0.0°C =0.0°C =0.0°C
Type K 2107C to + 1372°C
0°C 10 +900°C =0.0°C +0.0°C £0.6%C =0.0°C +0.0°C +0.0°C
=R00°C o +1330°%C =0.0°C =0.0°C £0.0°C HLOC 0,05 =0.0°C
Type R FC to + 1760"C
+250°C to +430°C =0.0°C =0.0°C =0.0°C =0.0°C =0.0C =0.0°C
+450°C to +1 767°C +0.0°C +0.0°C =0.0°C 20.0°C =0.0"C =0.0"C
Type E -270°C to + L0O0"C
-100°C 10 -25°C 0. (°C =0.0°0 20.0°C =0.0°C =0.0°C 20,040
—35°C 1o ~750°C =.00C 00°C =0 0°C =0.0°C =0.0°C =0 0°C
+150°C o ~810°C =0.04°C =00,.073°C =0.16°C =0 20°C 0.171°C 0.55°C
Type 5 0°C ta + 1760°C
+200°C to -1 767°C =0,0°C +0.0°C +0.0°0 = 0°C +0.0°C 20.0°C
Type T -270°C to + 390'C
0°C 1o < 200°C =P +0.0°C +0.0°C = {°C =0.0°C 10.0°C
+200°C to ~600°C £0,FC =0.0°C +0.0°C =0.0°C .00 +0.0%C
Fype N -100°C to + 400°C
-100°C 10 -130°C =0.0°C =0.0°C =0 =0.0°C 20.0°C =0.0°C
+150°C to ~40U°C 6,00 £0L.0°C =0.0°C +=0.0°C +0.0°C 40.0°C

! Mavimum sneertainty for Offset Comp. ON. § reading 4lter. Typical acenracy 1s belter
f This wncertainty alecady included in 5 Year zceurzoy spec.

© Typtcal

* Specifications for 0.C. on. § reading ava.

75



KNM-DCV47 & 42

FUNCTION/ INPUT EXCITATION'CURRENT

RAMGE [MPEDANCE 0.0 OFF Q0 O MANY
oC Volts

HmV =1GW

20my >1GW

AT =LGW

20V =10MW

0V >10MW

S00% =1 00w

Resistance

200W S1GW 625 pA-595pA 397 uA 2.6V
kW =IGW 625 jpA—di6uA 27T uA 26V
20KW =W i2.5 p&-T0SuA 73 nA 146V
200kW >1GW 1250 A6 250 A 4.2 uA 1av
IMW >1G0W 0.25 pA-208A 2.6V
20MW > GW .25 pA -083pA 16Y
200MW >IGW .25 pA-012pA 26V
RTD's — 4Wire (100 £2 type 385 0r 390)

from —80°C to 230°C see below see abovee

Thermistors (100 210 TM()

from - 8FC o 250°C =W see above 16V
Themnacouples

=G see above

' This uncertaitiy atrcady included in 5 Year accuracy SpeC.

: Typical.

Y Maximum conformity wiror of algoritho to standard sensor characteristics.

* Lower effective sensar curents can be tealized when seanning mulviple channels on DCV3E
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KNM-DCV41 & 42

FUNCTTON, INTEGRAL LINEARETY CONFORMITY
RANGE TYPIU AL ERROR*
DC Voits

Hmy 20ppm

W0mV 0ppe

Ay 2ppm

iy Jppm

40 20ppm

400V 2ppm

Resistance

2002 20ppm -

piie] 2ppm -
20k 20ppm -
200502 20ppm -
IMQ Hppm -
20M02 ppm -
200802 2opm —
RTD's — 4Wire (100 2 type 385 Dr 390)

Iroen —B0°C 1o 250°C =0.005C =0.2°C
Thermistors (100 2to 1M

from -80°C to 230°C +.002°C H2C
Thermecouple

=130 =0.01°C .20

! "This uncertainty already included in 5 Year accuracy spec.

* Typical.

¥ Maximum confermity error of algoritha 1o standard sensor characteristics.

* Lowser effective sensor surrents can be realized when scanning multiple channels on DCV32,
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Analeg and Digital Froent Ends

Number of Channels DCVY41: One of any type, and one digital output.

Number of Channels DCV42: 6 Differential or three 4-wire, or a mix of the
two. Also has one digital cutput.

Input Configuration: Isclated single ended or differential.

A/D Conversion Method: Precision Sigma Delia.

Common Mode Voltage: 400VDC, 240V rms, 373V peak.

Common Mode Rejection: >120dB @ DC, S0Hz or 60Hz.

Normal Mode Rejection: »60dB @50Hz or 60Hz.

Channel [solation: 250V rms.

Instrument Isolation: 1500V {(betwecn channels, power and comms).
Input Impedance: 107 (minimum).

Input Overload Protection: 8kV electrostatic discharge, all pins.

Diagrostics

Fault Detection: Fanlt Prediction
Open seosor circuit  Degraded calibration

Power failure  Power out of tolerance
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Measurement Processeor

Measurement Resolution: 20 bits

Throughput: 15 rdgs/sec max.

Reading Memory:
§-Bit 16-RBit 24-Bit

Timestamp Readings Readings Readings
Resolution Syne! Async? Syne! Asyne ? Symc! Async ?
None 16.000 10.000 5.000 3.000 3333 3.333
§-bit 16,000 5.000 5.000 3.335 3,335 23500
16-bit 10,000 3.333 5.060 2,300 3333 2,000
24-bit 10.000 2.500 5,000 2,000 3,333 1,667
32-bit 10,000 2.000 3000 1,667 3333 1429

! Synchronoas (inferpolated mmestamp)

< Asynchronous (timestamp stored with every reading).

Configuration Memory:  Non-volatile {lash.
Timing Accuracy: £ 0.002%/month.
Timing Resolution: 1 ms.
Timing Synchronization:  +1 ms between multiple units.
Scaling: mX+B, zero and span, & units
designation (4 char.}.

Filtering: Multi-measurement per reading and
moving Average.

Peak Measurements:  Stores Highest Absolute Values
per Channel.

Specific Calculations:  Callender Van Dusen (RTD), Steinbart &
Hart (Thermistor), Microstrain.
Limits: L1 (Hi or Lo); L2 (Hi or Lo) per channel.

79
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Measurements Supporited

DCV4I DCV42

Digital Input Differential { 4
Digital Qutput 1 1
Ohms 4-Wire 1 3
Ohms Single Ended 1 6
Temperature/RTD 4-Wire 1 3
Temperature/RTD Single Ended 1 0

il

Temperature/Thermisior 4-Wire ]

Temperature/Thermistor Single Ended 1 6
Temperature/ Thermocouple [ 6
VDC Differential [ 6




KNM-DCV41 & 42

Command Overview

Measure
:‘Meas? <chan_list> <# of rdgs> |Off>

‘Capture? <chan_list> <# of rdgs)All> <Immediate|Level <chan#> <level>
<HIl|Lo>> <interval_usec> <ASClI[Binary=>

Filter
:Filter:Dig <chan_list> <On|Off>

:Config:Filter:Dig:MvgAvg <chan_list> <#_of meas>
Scaling
:Scaling <chan_list> <On|Off>
:Config:Scaling <chan_list> <<span> &| <mb=> &| <iable | <poly>>
:Config:Scaling:MB <chan_list> <m_value> <b_value>

:Config:Scaling:Span <chan_list> <zero_value> <+span=
<-span>

:Config: Scaling:Units <chan_list> <"new_units">
Limits
Limits <<chan_list> |All> <On|Off>

:Canfig:Limits <chan_list> <L.im1|Lim2> <High]Low= <lim_value>
<hysterysis>

:Config:Limits:Assoc <digout_chan#> <chan_list> <Lim1|Lim2>

Statistics
:Siats:Max? <chan_list>

:Stats:Min? <chan_list>

Config Chans (Per Channel)

:Config <chan_list> Digln <#_of_bits> <ActiveHigh| ActivelLow= <DIFF>
<"chan_tag">

:Config <chan_list> DigQut <#_of_bits> <ActiveHigh| Activel ow>
<|nitial _state> <"chan_tag">
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KNM-DCV41 & 42

:Config <chan_list> Ohms <range> <4W[SE|4WOC[SEQC> <"chan_tag">

:Config <chan_list> Temp RTD <PT285IPT3916|<User 5 alpha beta
delta=> <range><4\W|SE|4WOC|SEQC>
<"chan_tag">

:Configechan_list> Temp TC<tc_type><QpenTCOnIOpenTCOf>
<IntRJ|ReflenTemp><"chan_tag™

:Config <chan_list> Temp Thrmsk <type_code™ <range>
<4W|SE[4WOC|SEQC> <"chan_tag">

:Config <chan_list> VDC <range> <DIFF> <"chan_tag">

Conhig Units
:Config:Units:Ohms <Ohms|Kehms[Mohms>

:Config:Units: Temp <DegClDegF|K=>
:Config:Units:VDC <VoltsimVolts>

Time, Date
Time <hh:mm:ss. 585>

:Date <mm/ddfyyy>

Time:SyncGlobal
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System
*Sav,"Rel (Save & Recall)

System:PCSetup <Saved|Factory=
*ldn? (ldentification)

Output
‘Output <chan_list> <value>

Datamem
DataMem? <All] <chan_lisi> <scan_list>

:DataMern:Last?
:DataMem:Next?
:DataMem:Memsize?
Config Datamem
‘Config:-DataMem:Scans?
:Config:DataMem:Captures?

:Config:DataMem:Mode <WrapWhenFull|Stop\WhenFull>

Config Data

:Config:Data:Fields <Read&|Units&|Chan&|Chan_Tag&|
Rnum&|Time&|Date&|Limits&]Stat>
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KNM-DCV41 & 42

DCV4r-42 Safety Precautions

A Warning! Only qualified personnel should make
connections to the input connectors on these instruments.

Do not make any connections between this instrument and AC
power mains!

When hazardous voltages are connected to this instrument, install them in
an area protected from contact by non-qualified personnel. Ensure that the
instrument stays in a protected area or that the instrument is placed in a
safety enclosure that prevents contact with the hazardous voltage.

When you are connecting hazardous voltages and voltage sensitive devices to
the same instrument USE EXTREME CAUTION to ensure you doa't create
a safety hazard by allowing the voitage sensitive device leads to contact the
hazardous voltage connections.

- o
E o
=
Hea
o e
=
&= Maznutactured and
) @ assambled im LS4,
£ Nainternal, Dperator-Serviceable Facts,

= SERVICE BY QUALIFIED PERSONMNEL DNLY

Use only wire guages between 26 - 16 AWG to insent in the input conncctors.
Strip the wire back a maximum of 4mm from the insertion end as shown in the
following figure.

Famn |

Ensure that the bare wire is inserted completely into the connector so there
is none showing after the wire is tightly secured.
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KNM-DCV41 & 42

Thermocouple Connections

The DCV41-42 SmartLink™ instruments are shipped with an input connector
cover that helps thermally stabilize thermocouple conpections. You will
improve the instrument's temperature measuring performance by installing the
cover pver the finished thermocouple connections. The following diagram
illustrates the installation technique required to get the cover in place.
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DCV4Il Sensor Connections

FATHWYXI ONIHIM

— -+
Mex Ditf Yoha "".":;:-'*
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DCV42 Sensor Connections
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KNM-DYN11 & 12

Piezo & Capacitive
Pressure-Force-Acceleration

Functional Description

Now there is an easy, convenient way to interface low impedance piezoelectric
and capacitive sensors to your computer or network. With the DYNI12, you can
accurately measure up to eight channels of pressure, force and aceeleration
using low impedance, voltage mode piezo sensors-—or use the digital instrument
with capacitive sensors to measure up to four channels of low frequency or
static acceleration. The DYN11 supports one channel.

Because of the small size and form factor, you can use these instruments
anywhere: mount the interface on a panel, lay it on the bench, mount it on a DIN
rail.

The piezoelectric inputs accept signals from up to gight 2-wire sensors with a
low impedance, voltage output (ICP compatible). A built-in constant current
supply provides the required excitation current to the sensors. You can also use
capacitive accelerometers, and the unit will power and accept signals from up to
four accelerometers.

The DYN11/12 is excellent for general vibration measurement, where it can
support single channel or multichannel burst measurements. For modal analysis,
multiple DYNI 1/12s can provide the simultaneity needed.

Twenty screw terminals are provided for the inputs. There is an analog
recorder/scope output scaled from O to £10 volts. The instrament circuitry
includes gain settings and filtering, including second order high-pass and low-
pass filters with a wide range of selectable corner frequencies.

These instruments are easy to interfacc to your computer or network. They
contain an on-board microcomputer that provides a powerful combination of
data acquisition, signal processing and communication capabilities, enabling
processed information to be transmitted to the host computer.

You also eliminate signal processing and significantly reduce hardware and
cabling.
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Standard Features

Limits: Two per channel, high or low.

Scaling: Zero, span, or mX+b with units per channel.

Statistics: Maximuim and minimum readings per channel.

Scanning: Time interval, on command, and level triggered scans. Set

number of scans and pre-trigger percent.

Data Fields: Configure readings by value, channel number, channel tag,
units, reading number, time & date and/or limit status.

Data Storage: Configure reading memory size and resolution, wrap or stop
when full; ASCI! or binary.

Product Highlights

+  Power supply and signal conditioner for low impedance piezo & capacitive
SEMNs0rs

= Upto 8 transducer or digital inputs

= Throughput to 33,000 readings/second
«  Microprocessor controlled

e« Smallsize {6.2in. x 1 2in. x (.9n.)

¢ | temperatre input

*  Analog monitor ouiput
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Specifications
General

Power Supply:

Power Consumption:
Operating Environment:
Storage Environment:

Altitude:
Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient Immunity:

Environmental Protection:

Vibration:

Mounnting:
Net Weight:
Dimensions (LWH):

Warranty:

9.3 to 34 VDC reverse polarity protected,
up to 10% ripple with no degradation,
maximum 34VDC.

3W, 4.5W max. w/Ethernet
-5°C to 65°C, 0-93% RH (NC)
-20°C 1o 85°C

10,000 feet (3,050m) operating
40,000 feet (12,200m) non-operating

Designed to meet: [EC1010, CSA C22.2
No. 231, UL3111

EN55022 Class B,
FCC Part 15 Class A

EN50082-1, IEC 801-3 A
EN506082-1, EIC 301-2 B

EN50082-1, [EC3014 B

NEMAA4, IP65 with optional

industria! enclosure (-1}

0.25mm @ resonance for 15 min.
40 minutes {maximum)
DIN Rail or Serew Mount
<0.25 kg (<0.5 Ib).

67in.x1.3in. x 1.1 in.
17.0cm x 33 cm x 2.7cm

5 Years
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KNM-DYN1T1 & 12

ACCURACY & RESOLUTION **

5 Year 24 Hour Roso-
Function Range Gain  Accuracy’ Aceuracy? lution

Response Vofts ©

H00mY %100 0.8% + 20 pYV  003% 5 20pV =12pV =Y 10py
=1V x 0.6%+ 100pY  C02% + 100V 20pV =130V 160uV
1oV *d 0.2% - Im¥  002% - ImV  £015mV  zlm¥ Im¥

Acceferation, Pressure, Weight *
To determune range, multiply  To determine acearacy, maleply To determine noise
expected full scale input measured input (g, Ib, psi, ke by the and resolution, divide
{z. b, psi, kg) by tremsducer 5 year or 24 hour % accuracy, add figures above by
sensitvity, ¥ or i crars above diviced by transducer sensitivity .
ihe transducer sensitivity for total
aceuracy.

Thermistors — 2-Wire (10k 2 nypes) ¥

-AC to 2FC =440 C +3.57L 3,10
0T 0 0°C =18 "C +13°%C 01T
0C to +18°C 0.7 *C 20.6C =0.1°C
<1 8C 1o +50°C +0.35'C 03"C =0.1°C
HFCl-110'C )7 'C H35°C =0 1"C

' Aceuracy specifications welude the effeets of non-linearity, hysieresis and non-repeatability over £30°C range
for 5 years. digital filter, 25 rdgs.

* Accuracy specifications include the effeats of non-tinearity. hysteresis and non-repeatability over #1°C range for
24 hiours, digital filter, 23 redgs,

" All zccuracies include insteurent errors such 25 A'D ermors, reference junction emars and conformity ermors,
Fensor crrors cannot be predicted and therefore are aot incloded. Autozers an, Wull off,

* Lead wires in excess of 20 mav affeet accuracy.
T Add ~30uveC and 2d4mV if Noll command used.

" For timperatures between =1° and £30°C, wemperature coefficient is 0.007%%7C for L9V, 0.013%57C for 1V and
0.0225%°C for 100mV.
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KNM-DYN11 & 12

Anrnaloeg Performance

Number of Channels, DYN11: 1 channel piezo or capacitive, | channel
thermistor, and scope output.

Number of Channels, DYN12: 8 channels piezo or 4 channels capacitive, 1
channel thermistor, and scope output.

Coupling: DC or AC (see high-pass filter) or DC with offset correction.

Sensor Excitation: 2.4mA = 0.3mA, 20V typ. compliance for piezo; 12V £ 5%
(@ 40mA per SmartLink max. for capacitive.

Connections: 20 screw terminals.

Nulling: Auto offset for piezo & capacitive up lo 15Y.

A/D Conversion Method: High speed successive approximation.
Frequency Response: DC to 30kHz (£3dB).

Low pass Filter: 2 pole butterworth, —12dB/octave. 100, 1k, 10k, 30kHz
{(=10%) selectable 3dB cutoff frequencies. This corresponds to 60Hz, 600Hz,
6kHz, and 17kHz cutoff at 5% down.

High Pass Filter: 2 pole passive, —12dB/octave, 0.04Hz cutoff frequency
(eliminates 1/f noise that can appear as short-term drift).

Input Bias Current: <I0nA. At25°C
Input Slew Rate: 1.2V/ps typical.
Input Impedance: 10°CQ (minimum) for capacitive.

Input Overload Protection: +23V, —13V contineous, 8kV electrostatic
discharge.
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Measurement Processor

Measurement Resolution:  12-16 bits. effective resolution
Channel Change Speed:  1.5ms for DC coupling, longer for AC.
Reading Memeory (volatile):

§-Bit 16-Bit 24-Bit

Timestamp Readings Readings Readings
Resalution Syne ! Asyne ? Syac! Asyng? Sync! Asyne ?
None 15,000 15.000 7,500 7.500 5000 3,000
8-bit 15,000 7.500 7.500 5,000 5.000 3.750
16-bit 15,600 5.000 7,500 3,730 3.000 3.000
24-bit 13.000 3.730 7,500 3.000 3.000 2,500
32-bit 15.000 3,000 7,500 2.500 5,000 2143

" Syachronous {interpalated nmestamp)

* Asvnchronous (rimestamp stored with every reading).

Configuration Memory:  Non-volatile flash
Timing Accuracy: + 0.002%/month.
Timing Resolution:  =10us for capture.
Timing Synchronization:  +1ms between multiple units.
Scaling: mX+B & units designation (4 char.).

Filtering:  Average per reading, 1-30 measurements
and moving average.

Peak Measurements:  Stores highest absolute value.

Limits:  LIMI (H! or LO): LIM2 (Hl or LO)
per channel.
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Measurements Supported

DYNI2
Acceleration/Capacitive 1 chan. 4 chan.
Acceleration/Piezo l 8
Caleulated 1* 4%

Digital Input Single Ended ] 8
Force/Piezo | g
Pressure/Piezo 1 8
Temperature/Thermistor Single Ended 1 |

*Call factory for upgrading to this capability.

Commands Overview

Measure
‘Meas? <chan_list> <# _of_rdgs»> |Off>

:Capture? <chan_list> <# of_rdgs|All> <lmmediate|Level <chanif> <level>
<Hl[Lo>> <interval_usec> <ASCIl|Binary>

Filter
:Filter:Dig =chan_list> <Qn|Off>

:Config:FillerDig:MvgAvg <chan_list> <# of meas>

Scaling
:Scaling <chan_list> <On]Off>

:Config:Scaling <chan_list> <<span> &] <mb> &| <table> | <poly>=>
:Config:3caling:MB <chan_list> <m_value> <b_value>

:Config:Scaling:Span <chan_list> <zero_value> <+span>
<-span=

:Config:Scaling:Units <chan_list> <"new_units™=
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Limits
Limits <<chan_list> |All> <On{Off=
:Config:Limits <chan_list> <Lim1{Lim2> <HilLo> <lim_value> <hysterysis>

:Config:Limits:Assoc <digout_chan#> <chan_list> <Lim?|Lim2>

Statistics
Stats:Max? <chan_list>

-Stats:Min? <chan_list>

Config Chans (Per Channel)

:Config <chan_list> Accel <Piezo|Cap> <fs_accel_g>
<mvfg> <AC|DC> <30K]10K|1K|100>
<"chan_tag">

:Config <chan_list> Digln <#_of_bits> <ActiveHigh| ActiveLow> <SE>
<"chan_tag">

‘Config <chan_list> Force Piezo <fs_force_|b> <mVilb=> <AC|DC>
<30K[10K}1TK[100> <"chan_tag">

:Config <chan_list> Pressure Piezo <fs_psi> <mV/psi> <AC|DC>
<30K[10K|1K|100> <"chan_tag">

‘Config <chan_list> Temp Thrmstr <type_code> <range> <SE|>
<"chan_tag">

Config Units
.Config:Units: Accel <gjmps2|fps2>

:Config:Units:Force <Lb[N|Kg|Oz>
:Config:Units:Temp <DegC|DeqgF{K>
:Config:Units:Pressure <psi|Atm|KPa>

Time, Date
‘Time <hh:mm:ss.885>

Date <mm{ddfyyy>

:Time:SyncGlobal

(el
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System
*Sav,*Rol (Save & Recall)

System:POSetup <Saved|Factory>
*ldn? (Identification)

Datamem
:DataMem? <All} <chan_list> <scan_list>

DataMem:Last?
:DataMem:Next?
:DataMentMemsize?

Config Datamem
Lonfig:DataMem:Scans?

Config:DataMem:Captures?
:Config:DataMem:Mode <WrapWhenFull|StopWhenFull>

Config Data

Lonfig:Data:Fields <Read&|Unifs&|Chan&|Chan_Tag&|
Rnum&|Time&|Date&|Limits &|Stat>
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KNM-DYNT1 & 12

DYNII Connecitions

" NETWORK

MEASUREMENTS

CH1 - Plgzo or Capacitive measUre

12111

—cJ'ﬂ+
21
12]11

gphg

"

WIRING EXAMPLES

DYNI2 Cornecitions

- NETWORK
MEASUREMENTS

© CHi-CHS - Figze source/measure
CH1-CH4 - Measure Capaciive
CH5-CH3 - Squrce Capasitive

19[18[17[16[15[14]13[12]11

10[9[8[716]5(4[3[2]1

@

WIRING EXAMPLES
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KNM-RTD31 & 32

Platinum Resistance
Thermometer

Functional Description

Models RTD31 and RTD32 are dedicated temperature measuring instruments
designed for use in computer based systems in field, factory or laboratory
applications using Platinum Resistance Thermometers (RTD's/PRT's). Both can
also be used for seneral purpose measuring of ohms and digital inputs. Model
RTD31 measures a single 4-wire or 2-wire RTD and has two digital outputs,
while Model RTD32 accommodates cight 2-wire or four 4-wire RTD's and also
has two digital outputs. A high precision, 20-bit sigma-delta A/D converter
delivers 7 readings per second throughput in 2-wire and 4-wire modes or 5 per
sccond in 4-wire with an offset compensation. On-board reading memory can
buffer up to 10,000 8-bit readings, 5,000 16-bit readings and 3,500 20-bit
readings. Digital filtering, peak measurements, limits and mX-<b scaling are
standard.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
output.

Scaling: Zero, span, mX~+b with units per channel.

Statistics: Maximum and minimum readings per channel.

Se¢anning: Time interval, on command, and Jevel triggered scans. Set

number of scans and pre-trigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading number and/or time &
date and/or limit status.

Data Storage: Configure reading memory size and resolution; wrap or stop
when full; ASCII or binary.
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KNM-RTD31 & 32

Froducr Highlights

»  Complete Measuring Solutian

¢ Four 4-Wire or eight 2-Wire RTDs
*  Supports any RTD tvpes

e 2 Digital Outputs

* 5 Year Warranty

* 5 Year £30° C Accuracy: =0.03%C
* 24 hr Accuracy: 20.02°C

+ Miniature Package

s Accepts Custom RTD Parameters
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KNM-RTD31 & 32

Specifications
General

Power Supply: 9.5 to 34 VDC, reverse polarity protected,
up to 10% ripple with no degradation,
maximum 34VDC.

Power Consumption: 1.5W, 3W max. w/Ethemnet.

Operating Environment:  -5°C to 65°C, 0-83% RH (NC),
Specifications valid for 0-70%RH (NC)
Up to 35°C. Linearly derate 3% RH/C,
35°C-65°C.
Storage Environment: -20°C to 85°C.

Altitude: 10,000 feet (3,050m) operating
40,000 feet (12,200m)} non-operating.

Electrical Safety:  Designed to meet: IEC1010, CSA C222
No. 231 UL3111.

EMI Emissions: EN35022 Class B,
FCC Part 15 Class A

EMI Immunity: EN50082-1, IEC 801-3 A,
Electrostatic Immunity: EN30082-1, [EC 801-2 B

Common Mode
Fast Transient: EN30082-1,1EC 801-4 B

Environmental Protection: NEMA 4, TP 65 For Industrial
Enclosure (-I).

Vibration:  0.25mm @ resonance for 15 min.
Warm-up (full accuracy): 40 minutes (maximum)
Mounting: DIN Rail or Screw Mount
Net Weight: < 0.51b. (<0.25kg)

Dimensions (LWH): 6.7in.x1.3in.x 1.1 in.
17.0cm x 3.3 ¢em x 2.7em

Warranty: 5 Years
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KNM-RTD31 & 32

ACCURACY & RESOLUTION

5 Year 24 fir.
Function Range Accuracy Accuracy? Resolution
Resistance
20002 {(AMWire) " +0 0%+ Tin( 20.0026% - Smi2 LimG
RO (AWire) «0.035%+30m0 H1.0026%+40mL} +10m
20K (4 Wire) ™ 0.0 7%+. 702 =0.0034%+500m2 +11MmEx
200k {3 Wire) ' +0 057%-342 =0,0042%+302 =10,
2010 (2 Wire) L] 0385+5200 =0 0359+ %50 =142
20ME2 {2 Wire) * =2_54%+2k2 +,080%-50002 +10002
06MC (2Wiee) ! =17.4%~125k0) H0_500%- F4LY 1k
RTD's - 4Wire * {100 O type 385 or 3916)
-200°C to +70°C £0.13°C £0.01%°C =1.00i°C
+HFC 19 +200°C H) 2P0 20025 iR
+200°C to +200°C +0.58°C +).180°C =0.00i°C

' Accuracy specitications include the effecis of non-linearity, hysteresis and non-repeatability over Teal +£30°C
range For 5 vears. Teal = 23253°C
* Aceuracy specifications imclude the effects of non-lincarity, hysteresis and non-repeatability over Teal £1°C range
for 24 hours. Teal = 23239C
' 24 he. specifieations for 4 wite OUC. off 14 reading ave. § vear spees for 3 wire O.C. o0, 8 reading avg,

p & avE. 3y pe 2avg
* Specifications for 8 reading ave,
* All accuracies inctudz ingrument errors such as A/D emmors, reference junction crors and conformity errors.
Sensor ceroes cannot be predicted and therefore are not included.
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KNM-RTD231 & 32

NTABILITY

FUNUTICNS
RANGLE

Resistance

4 Wire

2008 (0.C.On)
{0.C. O

%O {OC.0n)
(0.C. Gff)

2062 (0.C. O

(O.C. O
200K {O.C. On)
(0.C. oM
2 Wire
M0
20ME
200M(2

2 Wire 20002-200k02

+0 0%+2mC
=0.0%
=0.0%
=0.0%
20.0%1 200m
Q

20.0%;
=0.0%%
=0.0%

=0.0%

+0.0%

+0.0%
=0Fmo

TEMPERATURE COEFFICLE

5

+0.0023%+2m
0 0023%+2m(
2000240
ALO02%H 2mi
+0.0015%-200n
Q

20.00715%+. 10
+0,0032%40
2000525+.10

=0 036%+50
*0,074%~0
+0.45%+0

+.320

RTD's — dWire ‘{10057 type 185 or 390)

=200°C ta +70°C
LI o 200°C
+200°C o §00°C

L0065
+0.004°C
(0T

=0.012°C
=0.056"C
=0.031°C

ADDITIONAL ERROR AT ANBIENT OF:

£10°C

20.0035%-2m 02
+0.0035%~12mQ
=0.005 [Fa+ b
=0.0031%+12mQ
+0.0064 %o 200ma

=0.0064 % .70
=0.0078% +0
=0.0078% +.70

+0.1 5% 1502
0,31 % 1004
£221% +7k0

L3N0

*0.023°C
H.03¥C
0.074°C

+0.62%~2m0)
I 135mEd
=0.018% 0
£0.018% +135m0
+0.029% +0

=0,029%5 + 441
=0,035% -0
=0.039% ~ 90

=91 +233

=2 38% +] 502

+16.9% +1) 1ki2
3.2

=HOTC
=0.1°C
=0.26°C
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KNM-RTD31 & 32

TIME STABILITY '* NOISE!
FUNCTION ADDITIONAL ERROR AFTER & NAN SPEED -
RANGE 80 days 1yr 2yr, . RME Pk-Pk
Hesistance
4 Wire
2000 ((LC.On) = 0029% =0.0062% +0012% 007% Snkd 250
[O.C. i) 20.0029% £ 0.0662% 0.012% 0.0 7% 3.4mQ | Tme)
2k {0.C0On) 10.40021% +0.005% =001% =0.014% 48me} 240m0
(@.C. 0off) £0.0021% £0.005% =01% =0.014% 32md 160mE
K (O.C. On) +0.0021% £0.005% 10.01% =0.014% A4 220
(O, Oty =0.0021% =0.005% =0.01% =(0.014% Kiv) 1.5
200k f0.C. On) =0 0028% =0.0051% =0.0085% =0 01 4% 330 |60
{0.C.0If) =0,0028% 0.0031% =0.00859% =0.014% 220 [REs]
1 Wire
Lrre) 20.015% 10.028% +0.049% +(.086% 14002 7000
20MO =0.013% =1(126% =0.047% +0.084% 120 [R4]
200ML2 H.01% £0.02% =0.04% +).07% 16k 80k2
2 Wire 20002-200k2
RTD's — 4W * (100 2type 385 or330)
—200°C to - 7°C 0.015°C +0.027°C =0.M5°C £0.06°C 0G12°C 00T
470°C o T200°C +0.022°C #0.035°C =0.06°C £0.09°C 0.012°C QOE°C
-200°C to +800°C +0.04°C =0.075°C 01672 =0.20°C 0.11°C 0.35°C

" Maximum uncertainky for Oftses Comp. OM. 3 teading filer. Twpical necuracy is better.
* This uneestain ty already included 1 5 Year accuracy spec.
* Typical.

* Specifications for O.C, ON, § reading avy
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KNM-RTD31 & 32

FLNCTION, ENCITATION'CURRENT
RANGE D.C OFF 0.0, 0N MANY
Resistance
2000 623 pA-595pA 397 pa 26V
02 625 pa—llopa 277 pA 2.6V
20k 12.5 pA-100pA 73uA 26V
200%02 12,5uA-6.25pA £2pA 26V
M 25 pA-208uA 2.6V
20MO 25 pADE3UA 2.6V
200M0 25 pA-012pA 26V
RTD's — 4Wire ([T00 2 fype 385 Or 390)
from =80°C 1o 230°C see above gk Abe

FUNCTION! INTEGRAL LINEARITY CONFORMITY
RANGE TYPICAL ERROR?
Resistance
2006 20ppm -
k0 20ppm -
20k 20ppm -
2000 Z0ppin -
2 Hipprm -
20MCE 20ppm -
200M5 20ppm -
RTD's — 4Wire (100 sXtype 385 Or 39%)
from -80°C to 250°C HH0FC H.2°C

" Thig uncermainty already included in 5 Year aceuracy spec.

: Typical.

* Maximum canformity error of algorithm 1o standard sensor characterissics.

* Lower effective sensor eaments can be realized when seanning mubiple chanels on DCW32
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KNM-RTD31 & 32

Analog and Digital Front Ends

Number of Chanmels RIT)31;
Number of Channels RTD32:

Input configuration:
A/D Conversion Method:

Common Mode Voltage:
Common Mode Rejection:

Normal Mode Rejection:
input Impedance:

Input Overload
Protection:

Input Overload

(Chan 9-16):
Digital Output:

104

One input, any type and 2 digital outputs.

Eight single-ended, four 4-Wire or § digital
inpuls or mix, and 2 digital eutputs.

Differential.
High Precision Sigma Delta.
*£1.7 Volts {max. ).

>100dB @ DC, 50Hz or 60Hz
with 100€2 imbalance.

>60dB @50Hz or 60Hz.

107C3 (minimum).

40V continuous, 8kV clecirostatic
discharge.

2V nominal.
2 TTIL., 20 mA source, 8 mA sink.



KNM-RTD31 & 32

Measurement Processor

Measurement Resolution: 20 bits
Throughput: 15 rdgs/sec max.
Reading Memory (volatile):

8-Bit 16-Bit 24-Bit

Timestamp Readings Readings Readings
Resolution Syne! Asyne Sync! Asyne? Synie ! Async?
None 15,000 13,000 7,500 7,500 5,000 5,000
§-bit 15.000 7.300 7.500 5,000 5.000 3,750
16-bit 15,000 3,000 7.300 3.750 5.000 3,000
24-bit 15,000 3,730 7.500 3.000 5,000 2,500
32-bit 15.000 3.000 7.500 2,500 3,000 2,143

! Synchronous (interpolaled timestamp)

2 Aasynchronous (imestamp stened with every reading).

Configuration Memory:  Non-volatile {lash.
Timing Accuracy: =+ 0.002%/month.
Timing Resolution: 1 ms.
Timing Synchronization: %1 ms between multiple units.

Sealing: mX+B, zero and span, & units
designation (4 char.).

Filtering:  Multi-measurement per reading and
moving Average.

Peak Measurements:  Stores Highest Absolute Values
per Channel.

Specific Calculaiions:  Callender Van Dusen .

Limits: L1 (Hior Lo); L2 (Hi or Lo) per channel.
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KNM-RTD31 & 32

Measurements Suapporred

RTD31 RTD32

Calculated 1 chan* 4 chan*
Digital Input Differential l 8
Digital Input Single Ended 1 8
Digital Qutput 2 2
Ohms 4-Wire 1 4
Ohins Single Ended { 8
Temperature/RTD 4-Wire i 4
Temperature/RTD Single Ended [ 8
*Call factory for upgrading to this capability, or use scaling.

Commuand Overview

Measure
‘Meas? <chan list> <# of rdgs> |Off>

:Capture? <chan_list> <#_of_rdgs|All> <immediate|Level <chan#> <level>
<Hi|Lo>> <interval _usec> <ASC]l|Binary>

Filter
:Filter:Dig <char_list> <0On|Off>

:Config:Filer:Dig:MvgAvg <chan_list> <#_of meas>

Scaling
:Scaling <chan_list> <On|Off=>

:Config:Scaling <chan_list> <<span> &| <mb> &| <table> | <pgly>>

:Config:Scaling:MB <chan_iist> <m_value> <b_value>



KNM-RTD31 & 32

:Config:Scaling:Span <chan_list> <zero_value> <+span>
<-span>

:Config:Scaling:Units <chan_list> <"new_units">
Limits
:Limits <<chan_lis{> [All> <On|Off>

:Config:Limits <chan_list> <Lim1|Lim2> <High|Low> <lim_valug>
<hysterysis>

:Config:Limits;Assoc <digout_chan#> <chan_list> <Lim1jLim2>
Statistics
Stats:Max? <chan_list>
Stats:Min? <chan_list>
Config Chans (Per Channel)
:Config <chan_list> Digin <#_of_bits> <ActiveHigh| ActivelLow> <DiFF|SE>
<"chan_tag">

:Config <chan_list> DigOut <#_of_bits> <ActiveHigh[ ActiveLow>
<Initial_state> <"chan_iag">

:Config <chan_list> Ohms <range> <4W|SEWOC|SEOC:> <"chan_tag">
:Config <chan_list> Temp RTD <type_code> <range*>

<PT385|PT3916[<User r0 aipha beta delia>>
<range> <SE[W|4WOC|SEOC> <"chan_tag">

Config Units
:Config:Units:Ohms <Qhms|Kohms|[Mohms>

:Config:Units: Temp <DegC|DegF|K>

Time, Date
‘Time <hh:mm:ss.sss>

:Date <mmidd/yyy=

Time:SyncGlobal

107



KNM-RTD31 & 32

System
*Sav,*Rcl (Save & Recaii)

:System:POSetup <SavediFactory=

*Idn? (ldentification)

Qutput
:Qutput <chan_st> <value> <step_delay>

CQutput <chan_list> <Track <chan#>

Datamem
:DataMem? <All| <chan_list> <scan_list>

‘DataMem:Last?
:DataMem: Next?
‘DataMem:Memsize?

Config Datamem
:ConfigDataMem:Scans”?

:Config:.DataMem:Captures?
:Config:DataMem:Made <WrapWhenFull|StopvhenFuil>

Config Data

:Config:Data.Fields <Read&|Units&|Chan&jChan_Tag&|
Rnum&{Time&|Date&|Limits&|Stat>
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KNM-RTD31 & 32

RTD31 Sensor Conunections

NETWORK
MEASUREMENTS
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RTD32 Sensor Connections
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KNM-THDO1 & 02

Temperature, Humidity
Dew Point

Functional Description

The Model THDQ1/02 is a complete measuring system for temperature,
humidity and dew point that will interface to any computer-based network. The
THD-02 adds two additional channels of either temperature or digital input, and
four channels of selectable digital output or input. Outputs can be tied to limits
for temperature and humidity control, and inputs can be used for sensing door
openings, alarm signals, switches, or other external inputs. The on-board
thermistor and selid-state humidity sensor require no periodic maintenance or
calibration and can be used over a wide temperature range. Iis highly stable and
field-proven analog circuit design provides excellent short term accuracy is
often good encugh to eliminate the need for periodic calibration,

The reading memory can buffer up to 10,000 8-bit readings, 3,000 16-bit
readings, or 3,500 20-bit readings. These can be stored as single measurement
readings or as average or moving average of readings. The highest absolute
value of temperature and humidity are also stored in memory.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
outpul.

Scaling: Zero, span, mX~+b with units per channel.

Statistics: Maximum and minimum readings per channel.

Scanning: Time interval, discrete time and triggered scans. Trigger on

command, level or digital input. Set number of scans and
pre-trigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading number and/or time &
date and/or limit status,

Data Storage: Configure reading memoery size and resolution; wrap or stop
when full; ASCII or binary.
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KNM-THDOT & 02

Product Highlights

e On Board Sensors for Temperature & Humidity
#  Dew Point

* 5 Year Warranty

* 5 Year Accuracy Specifications

¢  High Precision Sigma-Delta A/D

»  Memory for 10,000 Readings with Peak Hold

s Real Time and Predictive Diagnostics

*  THD-02 Dngital Inputs and Outputs Expand Applications
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KNM-THDO?1 & 02

Specifications

Generual

Power Supply:

Power Consumption:
Operating Environment:
Storage Envirgnment:

Altitude:
Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient:

Environmental Protection:

Yibration:

Warm-up (full accuracy):
Mounting:

Net Weight:

Dimensions (LWH):

Warranty:

112

9.5 to 34VDC, reverse polatity protected, up
10% ripple with no degradation, maximum

34 VDC.

1.5W, 3W max. w/Ethemet,
-5°C 10 65°C, 0-95% RH (NC)
-20°C to 85°C.

10,000 feet (3,050m)} operating
40,000 feet (12,200rn) non-operating.

Designed to meet: IECI010, CSA C22.2
No. 231 UL3111.

EN55022 Class B,
FCC Part 15 Class A

FEN50082-1, IEC 801-3 A,
EN50082-1, [EC §01-2 B

EN30G082-1, 1EC 801-4 B

WEMA 4, IP 65 For Industrial
Enclosure {-1).

(3.25mm (@ resonance for 15 min.
40 minutes (maximum}

DIN Rail or Screw Mount
<0.51b. (<025 kg)

6.7 . x 1.3 1in. x 1.1 in,
170 cm x 3.3¢m x 2.7¢cm

5 Years



KNM-THDO1 & D2

ACCURACY & RESOLUTION

MEASURING SYVEAR 451K,
RANGE RESGLUTION ACCLRACY M ACCTRACY

Termperature 0:C ta 50°C +0.01°C =10 =0.3°C
{supplicd sensor, typical)

Huovdity 51 953% £0.1% Abs. =20 R =1% RH"

{non-candensing}

Drew Paint 07 Cto 18°C =1*C =12°C =0.3°C
1E°C to 28°C i1°G =3°C =1.5C
287 1o 30°C =17 =2°C =|.0°C

Thermistors ~ 4-wire (1005 to 1ML

-B0EC ta 200 +0.1°C #.1°C 00450
=10°C ip +70°C =0.1°C +0.1°C =0,04°C
~70°C 1o +250°C =0.1°C 0.2°C 0155

' Accuracy specifications include the effects of non-linearity, hysteresis and nan-repeatability over Tea) =30°C
range for 5 years.

* Accuracy specifications include the effects of non-lineanity. hysteresis and nom-repeatability over Teal £1°C ranpe
for 24 hours,

* Temperature accuracy is with internal 10w thermistor.
* No calibration is requited when esing intemal wemperature sensot.
* Typical @ 50% REL

" Accuracy using saturaced galt calibration. Without calibration add 2%.
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KNM-THDOT & 02

Anafvg and Digital Front Ends

Number of ChannelsTHDO1: 1 temperature, | humidity, 1 dew point.

Number of Channels, THDO02: | temperature, 1 humidity, 1 dew point, plus 2
additional temperature or digital inputs, and 4 digital inputs/outputs.

A/D Conversion Method: Precision Sigma Delta.

Open Circuit Method: 2.6V,

Temperature Sensitivity: = 0.04% RH/C.

Humidity Settling Time: <13 sec moving air, <30 sec still air.
Temperature Sensor: Type 006 thermistor.

Humidity Sensor: Bulk capacitive polymer.
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KNM-THDO1 & 02

Measurement Processor
Measurement Resolution: 16 bits

Throughput: 7 rdgs/sec for temperature, 12 rdgs/sec

for humidity.
Reading Memory (volatile):
§-Bit 16-Bit 24-Bit
Timestamp Readings Readings Readings
Resolution Syne! Async? Sync! Async? Sync! Asvne?
None 10,000 10,000 5,000 5.000 3,333 3333
8-bit 10,000 5.000 3.000 3,333 3333 2,500
16-bit 10,000 3333 5,000 2,500 3.333 2,000
24-bit 10,000 2,300 5,000 2,000 3,333 1,667
32-bit 10,000 2,000 5.000 1,667 3,333 1,429
! Synchronaus (interpolated throughput )
T Asynchronaus (Hmestanp stored with every reading).
Configuration Memory:  Non-volatile flash.
Timing Accuracy: = 0.002%/month.
Timing Resolution: 1 ms.
Timing Synchronization:  £] ms between multiple units.

Limits: L1 (Hi or Lo); L2 (Hi or Lo) per channel.
Units Sealing:  mX-+B, zero & span, and units designation
{4 char.)

Filtering:  Average per reading, 1-50 average and
moving average.

Peak Measurements:  Stores highest and lowest absolute values

Specific Calculations:  Relative humidity, dew point
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KNM-THDO1 & 02

Measurements Supported

THDO1 THDO2

Calculated 1 chan* 4 chan*
Dew Point/Calculated ] l
Digital lnput Differential 0 1
Digital Input Single Ended 0 2+4
Digital Output 0 4

2

Temperature/Thermistor Single Ended 1

*Call factory for upgrading to this capability, or use scaling.

Command Overview

Measure
‘Meas? <chan_list><#_of_rdgs>|0Off>

‘Capture? <chan_list> <#_of rdgs|all> <immediate]level> <chan#> <level.»
<Hi|Lo> <Interval_usec> <ASCII|Binary>

Filter
:Filter:Dig <chan_list> <On[Off>

:Config:Filter:Dig:MvgAvg <chan_list> <#_of_meas>

Secaling
:Scaling <chan_list> <On|Off>

:Config:Scaling <chan_list> <<span>&|<mb:>&[<table>|<poly>>
:Config:Scaling:MB <chan_list> <m_value> <b_value>
:Config:Scaiing:Span <chan_list> <zero_value> <+span> <-span>

:Config:Scaling:Units <chan_list> <"new_units">
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KNM-THDO1 & 02

Limits
:Limits <<chan_list>|All><On|Off>

:Config:Limits <chan_Jist> <Lim1 [Lim2> <High|Low> <lim_value>
<hysterysis>

:Config:Limits:Assoc <digout_chan#> <chan_list> <Lim1]|Lim2>
Statistics
Stats;Max? <chan_list>

Stats:Min? <chan_list>

Config Chans (per channel)
:Config <chan_list> DewPoint <"chan_tag">

:Config <chan_list> Digln <# _of bits> <ActiveHigh|ActiveLow> <DIFF[SE>
<"chan_tag™

:Config <chan_list> DigOut <#_of_bits> <ActiveHigh|ActiveLow>
<Initial_state> <"chan_{ag™

:Config <chan_list> Humidity <type_code> <"chan_tag™

:Config <chan_list> TempThrmstr <type code> <range=
<4W|SEWOCISEOC <"chan_fag">

Config Units
:Config:Units: Temp <DegC|DegF K>

Time, Date
Time <hh:mm:ss.555>

Date <mm/ddlyy>
Time SyncGlobal

System
*Sav, *Rel(Save & Recall)

:System:POSetup <Saved|Factory>

*ldn? {identification)
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KNM-THDO1 & 02

Output
:Output <chan_list> <value>

Datamem
:DataMem? <All | <chan_list> <scan_list>>

DataMem:Last?
‘DataMem:Next?
:DataMem:Memsize?

Config Datamem
:Config:DataMem; Scans?

:Config:DataMem: Captures?
:Config:DataMem:Mede <WrapWhenFull|StopWhenFull>

Config Data

:Config:Data:Fields <Read&|Units&|Chan&|Chan_Tag&|Rnum&
|Time&|Date&|Limits] Stat>
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KNM-THDO1 & 02

THDOI Sensor Connections
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KNM-THM31 & 32

Precision Thermistor

Functional Description

Models THM3 1 and THM32 are general purpose temperature measurement
instruments designed for use in computer based systems in field, factory or
laboratory applications. Both can also be used for general purpose measuring of
ohens and digital inputs. Model THM31 is an inexpensive, single 4-wire or two
2-wire device with two digital outputs, while Model THM32 accommodates
eight 2-wire or four 4-wire inputs and also has two digital outputs. A high
precision, 20-bit sigma-delta A-to-D converter delivers 12 readings per second.
Cm-board reading memory can buffer up to 10,000 8-bit readings, 5,000 16-bit
readings and 3,500 20-bit readings. Two digital outputs, digital filtering and
peak measurements are stardard.

Standard Features

Limits: Two, high or low per channel; can be associated with a digital
Quiit,

Scaling: Zero, span, or mX+b with units per channel.

Statistics: Maximum and minimum readings per channel.

Scanning: Time interval, discrete time and triggered scans. Trigger on

cammand, level or digital input. Set number of scans and
pre-irigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading number and/or time &
date and/or limit status,

Data Storage: Configure reading memory size and resolution; wrap or stap
when full; ASCII or binary.
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KNM-THM31 & 32
Product Highlights

* Complete Measuring Solution

«  § Channels

s 2-Wire & 4-Wire Thermistors from 100€2 to 1 MQ
¢ Digital Outputs

* 5 Year Warranty

3 Year £50° C Accuracy: £0.07°C

« 24 hr Accuracy: 20.0013°C

»  Miniature Package
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KNM-THM31 & 32

Specifications

General

Power Supply:

Pawer Consumption:

Operating Environment:

Storage Environment:
Altitude:

Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic immunity:

Common Mode
Fast Transient:

Environmental Protection:

Yibration:

Warm-up (full accuracy):
Mounting:

Net Weight:

Dimensions {(LWH):

Warranty:
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3 Years

9.510 34 VDC , reverse polarity protected,
up to 10% ripple with no degradation,
maximum 36VDC.

L3W, 3W max. w/Ethemet.

-5°C 10 65°C, 0-95% RH (NC),
Specifications valid for 0-70%RH {(NC)
Upto 35°C. Lincarly derate 3% RH/°C,
35°C - 63°C.

-20%C 10 85°C.

10,009 feet (3,050m) operating
49,000 feet (12,200m) non-operating,

Designed to meet: IEC1010, CSA C22.2
No. 231 UL3111.

EN55022 Class B,
FCC Part 15 Class A

EN50082-1, IEC 801-3 A,
EN50082-1, [EC 8)1-2 B

EN50082-1, IEC 801-4 B

NEMA 4, [P 65 For Industrial
Enclosure (-I).

0.25mm @ resonance for 15 min.
40t minutes (maximuim)

DIN Rail or Screw Mount

<0.5 b, (<025 kg)

6.7in.x13in. x [.1in.
170cm x 3.3cm x 2.7¢cm



KNM-THM31 & 32

ACCURACY & RESOLUTION

5 YEAR 24 HR,
FUNCTION RANGE ACCURACY ' ACCURACY? RESOLUTION
Thermistors - £ Wire " (100 210 1M1J
B0 to +10°C £0.64°C 0.02°C =0.0135°C
+10°C to ~70°C =8),046°C +{) 013°C +H0.0125°C
+H0°C 10+ 330PC =0.0644C +,03°C 0.0125°C
Resistance
20063 {4Wire) * ) 4%+ TmQ 0. 0026%+ SmL2 +lmL)
2RO {aAWire) " H).035%~A0m0 =[1.0026% 402 M2
20kCY (AWire) +H04T%- T =0.0039%+500m0} =160me
2000 (AWire) H).057%+302 H).0042%+30 im0
MO {2Wire)* +1 03554 32002 =0.035%+R502 =1002
200 (2Wire) £2.5406:+ 20 =, 0H0%+ 5000 =]1004}
200ML {2 Wiire) ® +17 4%+ 25k =0.500%+ | 4k0 £1k(2

' Accuracy specifications melude the effeers of non-linearity, hysteresis and non-repeatability over Teal =30°C
range for 3 years. Teal = 2323°C

* Accuracy specifications include the effiects of nan-linsarity, hvsteresis and non-repeatakility over Teal £1°C range
for 24 hours. Teal = 23+3°C

1 24-hr, specificatin for 4-wire 0.C. off, 14 reading avg, S-year spees for £-wire O.C, on, 8 reading avee
* Specifications for 8 reading avg.

 All accuracies include insirument crrors such as A/D ertors, reference junction errors and conformity etrots.
Sensor errors cannot be predicted and therefore are not included
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KNM-THM31 & 32

STABILITY
TEMPERATLURE COEFFICIENT ™
FUNCTION! ADDITIONAL ERRGR AT AMBIENT QF;
RANGE 5°C +16°C
Thermistors — 4Wire * {1602 to 1M2
=80°C o - 10°C 0.4°C =0.01°C =(.043°C =0.33°C
+10°C to ~70°C =009 +=0.005°C =0.007°C = 015°C
+T0°C to +190°C HOC H O0&°C =0.00%°C =0.012°C
909 1g ~250°C ={1.0°C =0.012°C =015 =0025°C
(100%02 10 1MOY)
=800 1o +250°C .09°C [H013C =0.055°C H).445C
Resistance
4 Wire
2000 (0.C. On} (0% 2mL) Z0.0023%+2mee 0,005 3%+2ml} =0.02%2m0
(0.0, DY *3.08% =0.0023% -2mL2 =0 (055%+12mE2 H}.02%+135me
AQ (0.C.On) ££.0% 40.002%=0 +0.0051%10 =0018% +0
(0.C. Offy +0.0% 20.002%2mQ  0.0051%=12m0 =0.015%
H35SmO
206 {0.C. On) #0.0%+200m0 0000 5%+200m 00064 % 20mR +0.02%% +Q
{0.C. OR} +0.0% 20.0015%= .10 £0.0064 % +.70 =0 02084 +9n
200kQ (O.C. On} M +0.0032%+0 =0 0078% =0 + 035% +(
(0.C. Oify £0.0% +0.0022%+. 10 =078 k.70 20.059% +00
2 Wire
I E e 0 036% 30 M} 15% +1350 + 51 +331
2630 a0 0% *(.074%~0) +131% 1000 22.38% +1 5k
ANMEG =0.0% =i 45%%+0 =2 21% + Tk +16.9% +111ka
2 Wire 2000-200k0) =HIm 1,520 =630 =320

Maxituem uncertatoty for OFfser Comp. ON, 3 reading filler, Tyvpical accuracy is better,

(¥

This encertaindy alteady ineluded in 3 Year acouracy spec.
N Twpical.

+ Specifications for ©.C. ON, & reading ave,
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KNM-THM31 & 32

STABILITY {UONTINUED)

TIAME STABILITY NOMSE T
FUNCTIONS ADDITION AL ERROR AFTER o MANSPEED
RANGE 90 days 1y 2y . RMS PiPit
Thermistors —4W(T00 rXo30K17
-80°C to +10°C £0.005°C HO01°C =0.01°C .016°C 0.013°C 0.07C
+10°C to +70°C 10.006°C £D.007C =0.008°C =0.01°C 0.006°C  0.03°C
+70°C to +190°C =0,008°C =0,0]1"C =001 2°C 20.015°C 0.014°%C 0.07°C
+190°C to -230°C +0.012°C =0.0T4°C =0,0185°C +0,022°C 0.018°C 0.09°C
(100K to 1MCY)
—ROPC 1o < 250°C 10.0073°C =0.0062"C =0.011°C =0.019°C 0.016°C  0.08°C
Resisiance
1 Wire
2000 (O.C. On) 000292 =0.0062% 0012 =0.017%% S TEm
(0.C. 0if) =0.0025% =0.0062% =0.012% =0.017% 3.4me2 17m$
%0 (D.C. Do) +0,0021% +0,005% =0.01% =0.014% ABmO 240m Y
{O.C. Oy +0.0021% H1.005% +0.01% ),014% IMmi 16{m{:
20k (O.C.Om) H A0 1% £0.005% 301 =0.014% A4 00
(O.C. Off) =0 0021% =0.005% =0T % =0.014% 30 1.50)
200k (0.C. On) +0 0028% +0.0051% +03 008%% +0.014% 320 160
{0.C. Of) +0.0028% H).0051% +0.0089% +0.014% 220 142
1 Wire
I x=0013% =01 02 8% 0 049% +d 086 1406 TN}
20MED =B 0i3% +0 026% =3.047% +0184% 120 Sk
200ME =0.01% =0.02% +0.04% 20.07% 16k} B0k
T Wire 20002-200k02

! Maximun uncertainty for Offset Com. ON, B reading filicr. Typieal accurasy is better
% This uneertainty already included in 5 Year accuracy spec.

" Typical

* Specitications for 0., on. & reading ave.
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KNM-THM31 & 32

FUNCTION! EXCLITATIONSCURRENT
RANGE 0.0 OFF 0.0 08
Thermistors (100 2to 1M
from —8§0°%C 10 230°C see below 16V
Rasistance
2 625 pA-595pA 397 pA 1.6Y
&0 6235 pA-di6pA 277 pA 16V
el 12,5 aA-10.3uA T3 uA 16V
260K 12.5pA44.25pA 1.2 pA 2.6¥
IMQ 25 uA-208pA — 16V
20MG 235 pA 083 pA _ 14V
HO0ME 25 pA-012pA — 16V

EUNCTION INTEGRAL LINEARITY CONFORMITY
RANGE TYPICAL ERROR?
Thermistors (100 o 1M
from —80°C to 350¢C =0 002°C $0.2°C
Resistance
2000 20ppim —
pitel 20ppm —
20k02 20ppm
20002 20ppm -
MG 20ppm -
20M0Q 20ppm —
J00MO 20ppen -

" Tihis uncertatnty alteady included in 5 Year acouracy spec.

* Twpical,

* Maximum confarmity error of al porthm to standard sensor characteristics.

* Lower effective semsor curents can be realized when scaning multiple channels on HEV32,

126



KNM-THM31 & 32

Analtog and Digital Front Ends

Number of Channek THIVI31:
Number of Channels THIVIS2:

Input configuration:

A/D Conversion Method:
Common Mode Voltage:
Common Mode Rejection:
Normal Mode Rejection:
Input Impedance:

Input Overload
Frotection:
discharge.

Digital Ontput:

1 any type, and 2 digital outputs.
8 2-Wire, 4 4-Wire or 16 digital

inputs or mix, and 2 digital outputs.

Differential.

Prectsion Sigma Delta.

=1.7 Volts (max.).

>100dB @ DC, 50Hz or 60Hz.
>60dB @50Hz or 60Hz.

1070 (minimum).
40V continupus, 8kV electrostatic

2 TTL, 20 mA source, 8 mA sink.
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KNM-THM371 & 32

Measuremenit Processor

Measurement Resolution:
Throughput:
Reading Memaory (volatile):

S-Bit

Timestamp Readings
Resolution Sync! Async*
None 13,000 15,000
§-bit 13,000 7,500
16-bit 15,000 5.000
24-bit 13,000 3.750
32-bit 13,000 3.060

! $ynchrenous (interpelated timestamp)

20 bits

15 rdgs/sec max.

16-Bit 24-Bit
Readiogs Readings
Sync! Asyne ? Syne ! Async ?

7,500 7.500 5.000 5,000
7,500 5,000 5,000 3,750
7500 3750 5.000 3,000
7500 3,000 5.000 2.500
7506 2.500 5.000 2,143

* Asynchronous (imestamp stored with gvery reading).

Configuration Memory:
Timing Accuracy:
Timing Resolvtion:
Timing Synchronization:

Scaling:
Filtering:
Peak Measurements:

Specific Calculations:

Limits:

128

Non-volatile flash.

= 0.002%/month.

1 ms.

+1 ms between multiple units,

mX+B, zero and span, & units
designation (4 char.).

Multi-measurement per reading and
moving Average.

Stores Highest Absolute Values
per Channel.

Steinhart & Hart.
L1 (Hi or Lo); L2 (Hior Lo) per channel.



KNM.THM31 & 32

Mcasurements Supported

THM31  THM32

Calculated 1 chan* 4 chan*
Digital Input Differential 1 8
Digital Input Single Ended 1 8
Digital Qutput 2 2
Ohms 4-Wire 1 4
Ohms Single Ended 1 8
Temperature/Thermistor 4-Wire 1 4
Temperature/Thermistor Single Ended 1 8
*Call factory for upgrading to this capability, or use scaling.

Command Overview

Measure
Meas? <chan_list> <#_of_rdgs> [Off>

:Capture? <chan_list> <#_of_rdgs|All> <Immediate|Level <chan#> <level>
<Hl|Lo>> <interval_usec> <ASCII|Binary>

Filter
:Filter:Dig <chan_list> <Qn|Off>

‘Config:Filter:Dig:MvgAvg <chan_list> <# of meas>

Scaling
:Scaling <chan_list> <0On]Off>

‘Config:Scaling <chan_list> <<gpan> &| <mb> &| <table> | <poly>>
:Config:Sealing:MB <chan_list> <m_value> <b_value=>

:Config:Scaling: Span <chan_list> <zero_value> <+span>
<-span>

:Config:Scaling:Units <chan_list> <"new_units">
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KNM-THM31 & 32

Limits
:Limits <=<chan_list= |All> <On|Off>

‘Config:Limits <chan_list> <Lim1|Lim2> <High|Low:> <lim_value:>
<hysterysis>

Statistics
‘Stats:Max? <chan_list>

‘Stats:Min? <chan_list>

Config Chans (Per Channel)

:Canfig <chan_list> Digln <# _of_bits> <ActiveHigh{ ActiveLow> <DIFF|SE>
<"chan_tag">

:Config <chan_list> DigOut <#_of_bits> <ActiveHigh| Activelow>
<Initial_state> <'chan_tag">

:Config <chan_list> Ohms <range> <4W|SE4WOC|SEQC> <"chan_tag">

:Config <chan_list> Temp Thrmstr <type_code> <range>
< SEMWOC[SEOC> <"chan_tag">

Config Units
:Config:Units:Ohms <Ohms[Kohms|Mohrms>

Time, Date
‘Time <hh:mm:ss_sss>

:Date <mmi/ddiyyy>

Time:SyncGlobal
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System
*Sav,*Rcl (Save & Recall)

:System:POSetup <Saved|Factory>
*1dn? {ldentification)

Qutput
:Output <chan_list> <value>

Datamem
:DataMem? <All| <chan_list> <scan_list>

:DataMem:Last?
:DataMem:Next?

:DataMem:Memsize?

Config Datamem
:Config:DataMem:Scans?

‘Config:DataMem:Captures?
:Config:DataMem:Mode <WrapWhenFull|StopWhenFull>

Config Data

:Config:Data-Fields <Read&|Units&|Chan&|Chan_Tag&|
Rnum&|Time&|Date& |Limits&|Stat=
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KNM-THM31 & 32

THM31! Sensor Connections

NETIW@RK
MEASUREMENTS

» 2.5V MAX
2

Con e
B2

WImING EXAMPLES

Cennections

THM32 Sensor

NETWORK

MEASUREMENTS -
unD+. wm [+ =
.I__.VIM, _ﬁl
o=+ 0
.J_ __|
[ (D +] A ..,..Em [+
o I wBE __l
olin+ w [
I _
ogel % ®8
2] 7 |3

WIRING EXAMPLES

> o|le O|& ok o8 &
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KNM-TRQ31

Torque Transducer

Functional Description

The Model TRQ31 is a self contained signal conditioning SmartLink™
instrument for resistive, full-bridge type torque fransducers. [t can also be used
for other full bridge transducers with bridge resistances from 302 to 7000Q. An
on-board counter provides frequency measurements from 1Hz to 20kHz and,
when configured for pulses per revolution, provides RPM data for horsepower
calculations. Using precision sigma-delta A/D technology, readings at full
+0.005% FS accuracy are possible, making the Model TRQ31 for many high
precision, dynamic torque applications. On-board reading memory can buffer
up to 10,000 8-bit readings, 5,000 16-bit readings or 3,300 20-bit readings.
Two Form A solid-state relay outputs, and a 0 - 2Volt recorder ontput and
Digital Filtering are standard.

Srandard Feagtures

Limits: Two, high or low per channel; can be associated with a digital
output.

Scaling: Zero, span, mX+b with units per channel.

Statistics: Maximum and minimurmn readings per channel.

Scanning: Time interval, discrete time and triggered scans. Trigger on

command, level or digital input. Set number of scans and
pre-frigger percent.

Data Fields: Configure readings by value and/or channel number and/or
channel tag and/or units and/or reading number and/or time &
date and/or limit status.

Data Filter: Readings can be sclected by limit status as follows: all, during
limit, after limit or imit transition.

Data Storage: Configure reading memory size and resolution; all or selected
scans; wrap or stop when full; one reading per line or
spreadsheet formats; ASCII or binary.
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KNM-TRQ31
Produci Highlighits

«  Complete Torque Transducer Measuring System
o Calculates Horsepower Directly

» Bridge Resistance from 308) to 7000

+ 7 Digital Outputs

s 5 Year Warranty

* 5 Year£30°C Accuracy £0.025%FS

»  Network Compatible

»  Miniature DIN Package
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KNM-TRQ31

Specifications

General
Power Supply:

Power Consnmption:
Operating Environment:
Storage Environment:

Altitude:
Electrical Safety:
EMI Emissions:

EMI Immunity:
Electrostatic Immunity:

Common Mode
Fast Transient:

Environmental Protection:

Vibration:

Warm-up (full accuracy):
Mounting:

Net Weight:

Dimensions (LWH):

Warranty:

5 Years

9.5 to 28 VDC (30 VDC without damage,
reverse polarity protected).

1.5W, 3W max. w/Ethernet.
-5°C 10 65°C, 0-95% RH (NC)
-20°C to 85°C.

10,000 feet (3,050m) operating
40,000 feet (12,200m) non-operating,

Designed to meet: [EC1010, CSA C22.2
No_ 231 UL3111.

EN355022 Class B,
FCC Part 15 Class A

ENS0082-1, IEC 801-3 A,
EN30082-1, IEC 861-2B

EN50082-1, IEC 801-4 B

NEMA 4, IP 65 For Industrial
Enclosure (-1},

0.25mm (@ resonance for 15 min.
40 minutes (maximum)

DIN Rail or Screw Mount
<0.51b. (<025 kg)

67in.x13in.x1.1in
1706m x 33em x 2.7 cm
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KNM-TRQ31

ACCURACY & RESOLUTION?

Bridge 5 Year 24 bir.

Excitation Accuracy ' Accuracy’ Resolution
1oV =0.023%{ TS =+0.004% FS 0.1 p strain
4V =0 (25% I'S 0.002% F§ 0.1 W strain
2V =0.025% FS +0.0035% FS 0.1 p stratn
1y =0.025% 'S =0,005% IS A0 p strain

' Accurecy specifications include the effects of noo-lincarivy . Wysteresis and non-repeatabiliiy over Teal £30°C
runge for 3 years at 10,000 rdgs/sec or fawer.

7 Accuracy specifications include the effects of non-linearity, hysteresis and non-rzpestability over Teal £1°C range
for 24 baurs 10,000 rdgs’see ot luwer.

* All acouracies include instcument errars such as A/D errors, reference junction crmors and conformity errors,
Senxor errors cannol be predicied and therefors are not ncluded.
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KNM-TRQ31

No. of Bridges per Instrument

BRIDGE EXCITATION
RESISTANCE :
1k »12 >12 10
700 0 >12 >12 7
3500 =12 8 4 1
240 ) 12 4 2 _
120 0 4 2 1 -
00 1 - - -

Analog and Digital Front Ends

Number of Channels: 1 torque, 1 frequency (rpm)

A/D Conversion Method: Precision Sigma Delta.

Frequency Imput: 1 Hz to 20 kHz, 0.3V zero crossing.

Channel Configuration: Differential, bipolar with Kelvin sensing.
Bridge Configuration: Full, 300 to 700C2.

Excitation Voltage: 10, 4, 2,or 1VDC at 38mA. Short-circuit protected.
Bridge Output: 2 mV/V, 5SmV/V at rated accuracy.

Input Overload Protection: >40V continuous, 8kV electrostatic discharge.
Common Mode Rejection: >100dB @ DC, 50Hz or 60Hz.

Normal Mode Rejection: >60dB (@50Hz or 60Hz.

Input Impedance: 107Q (minimum).

Digital Qutput: Two solid state relays; 40V max, 100mA continuous, 300mA
peak, Roy = 32Q.
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KNM-TRQ31

Diegnostics

Fault Detection:

Fault Prediction

Open sensor circuit
Shorted sensor circuit
Input overload
Static/Lightning overload

Power failure
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Degraded calibration
Intermitrent opens
Intermittent shorts
Power supply drift

Power out of tolerance



KNM-TRQ31

Megsurement Processor

Measurement Resolution: 16 bits
Throughput: 15 rdgs/sec max.
Reading Memory (volatile): 10,000 &-bit, 5,000 16-bit.
Time Stamped Readings: 5,000 8-bit, 2,500 16-bit.
Coufiguration Memory: Non-volatile flash.
Timing Accuracy: = 0.002%/month.
Timing Resolution: 1 ms.
Timing Synchronization: =1 ms between multiple units.
Limits: L1 {Hior Lo); L2 (Hi or Lo) per channel.
Units Scaling:  mX+B with four characters.

Filtering:  Average per reading, 1-100 average and
Moving average.

Recorder Quiput: 0to 2 VDC (0-100%) analog output.
Peak Measurements:  Stores highest and lowest absolute values

Specific Calculations:  Torque, horsepower, RPM, weight.

Command Overview

Measure
‘Measure? <chan#> <ON|count|OFF>

‘Meas:Max? <chan#>
‘Meas:Min? <chan#>
‘Meas:Chan?
:Meas:Minmax;Clear

Filter
:Config:Filter:Dig:Meas_per_rdg <#_of_rdgs>, 0-100
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Scaling
:Config:Scale_MB <chan#> <M_value> <B_value> <disp_range>

Limits
‘Limit <chan#><lim#> <sense> <lim_value> <hysieresis>
‘Limit: Status? <chan#=

Ontput
:Qutput:Dig <chan#>

:Qutput:Digio? <chan#>

:Output: Analog <chan#>

TRQ3I Sensor Connections

2 [compo) | ]*,,2.
] - | 0 hl'_‘ll'l
=z Gt CH1 hE
o3 SE. DIFE CH1 QQ
m = 25VMAX  yolTs ™ VGLTS CR 45; E:’
5

P 2=
]

I 2 -+ =
m  (coM Do M+ T 1 -
w @ o - & - < - 0 in

Single Channel Volts and Resistance Wiring
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COMMUNICATIONS

Communications

Network Interface Specifications
Ethernet

Network Measurements has implemented a generic Attachment Unit Interface
(AUl 10 allow any Ethermet communication by simply plugging in the
appropriate transceiver. The same pin-out applies to all of our Ethernet
SmartLink™ instruments.

Every Ethemet SmartLink™ is shipped frem the factory with an IP address of
0.0.0.0. When powered on with an address of 0.0.0.0. - the Smartlink™ will
issue BootP requests for an I[P address.

To assign a SmartLink™ a different 1P address, use the ":configrcomim:enet”
command.

Example :config:comm:enet 100.50.80.70

This would assign the [P address of 100.90.80.70 to the SmartLink™. This can
be done through the local port. Be sure to get a valid IP address from the
Network Administrator. An tvalid IP address can cause problems for other
users on the network.

After assigning an [P address, use the ":system:posetup saved” and "*sav"
commands to config the SmartLink™ to use the new address every time it is
powered on_

To query & SmartLink™ for its current IP address, use the ":config:comm:enet?”
command,

-
-



COMMUNICATIONS

] 1
(. P YN Y ; .\I_;"' Cantact Use
\. ' EE R | ./ 1 Control In circuit Shield
15 _g"j 2 Control In cirguit A
3 Data Qut circuit A
4 Data In circuit Shield
5 Data (n citcuit A
& Voltage Common
7 Control Out circuit A
8 Control Qut circuit Shield

3 Control In circuit B
10 Data Qut circuit B
11 Data Qut circuit Shield
12 Data In circuil B
13 Voliage Plus
14 Voltage Shield
15 Control Out circuit B
Shell Protection Ground {Conductive Shell)

Eithernet I0BuaseT

This Ethermet siandard is growing in popularity because of its simpie cabling
requiremcnts. A low cost and simple, twisted-pair cable using common RJ-45
telephone connectors is all that is required to get full 10 Mbps performance.

Protecel: UDP/IP, UDP port: 68
Boaot P Protocol

Isolation:  Per LEEE 302.3 {CSMA/CD)

Medium: Two-wire wisted-Pair,
24AWG, Unshielded

Segment Length: 100 Meters
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COMMUNICATIONS

Ethernet 10Base2

By far the most common Ethemet standard, 10Base2 uses small diameter
cpaxial cable ("thinnet" or thin coax) for a more noise immune network ever

longer distances, at 10Mbps.

Profocol:

Isolation:
Medinm:
Segment Length:

Ethernet 10BaseF

UDP/IP, UDP port: 68
Boot P Protocol

Per IEEE 802.3 (CSMA/CI)
Thin coaxial cable
185 Meters

Fiber-optic transmission provides unparalleled noise tmmunity.

Protocol:

Isolation:
Medium:

Segment Length:

Ethernet I0BaseAUT

UDPAP, UDP port: 68
Boot P Protocol

Per IEEE 8023 (CSMA/CD}
Fiber-optic cable

2 kilometers

For 10Base5 thickwire or thicknet twinaxial networks, this provides an AUI
interface to connect to the network adapters.

Protocol:

Isolation:
Medium:

Segment Length:

UDP/IP, UDP port: 68
Boot P Protocol

Per [EEE 802.3 (C3MA/CD)
Twinaxial Cable

500 Meters
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COMMUNICATIONS

R§232-¢C

The serial communications port built into every PC conforms to the R5232-C

standard for connecting two digital devices point-to-point .

Contact Use

N/C

TXD

RXD

N/C

GND

N/C

NI

ml~l|®™m|h ||| —

N/C

[Xe]

NIC

Shell

Protocol:

Comm. Signals:
Specific Commands.:
Data Format:
Parity:

Baud:

Stop Bits:

Input Levels:

Cable Distance:
Timing Format:
Isolation:

Duplex:

144

Command/Response

TX, RX, Gnd. (pins 2, 3, 5)
None

ASCIH

None

1200, 2400, 4800, 9600,
192K

1

Mark=False=-3 to -15 VDC:
Space=True=+3 to +15VDC

50 Feet
Asynchronous
None

Half, Fuli

Protection Ground {Conductive Shell)



COMMUNICATIONS

RS422

Using a differential transmission technique RS422 extends the distance and
noise immunity of point-to-point communications over what RS232-C can
provide.

Contact Use

1 GND

2 N/C

3 N/C

4 RX Data +

5 RX Data -

6 NiC

7 NG

8 TX Data +

9 TX Data -

Shell Protection Ground (Conductive Shell)

Protocol: Command/Response
Comm. Signals:  Transmit +/~, Receive +/-, Common, Shield
Parity: one

Baud: 1200, 2400, 4800, 9600,
19.2K

Stop Bits: 1
Data Format: ASCII

Input Levels:  Mark=False=-R+>-by>200mV;
Space=True=R+<R-by<200mV

Cahle Distance: 4,000 Fest
Timing Format:  Asynchronous
Duplex: Half, Full

-



COMMUNICATIONS

RS485

By adding multiple device addressing, RS485 permits up to 126 devices to
communicate over the same serial network with the same distance and noise
immunity spees that RS422 provides.

Protocol:

Addresses:

Comm. Signals:

Parity:
Baud:

Stop Bits:
Data Format;

input Levels:

Cable Distance:
Timing Formai:

Duplex:
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Contact Use

1 GND

2 N/C

3 N/C

4 TXIRX +

5 THIRX -

6 N/C

7 N/C

] TARX +

g TX/RX -

Shell Frotection Ground (Conductive Shelly

Note: 4 and § are tied toeether in the Smartl ink cabls. as wellas 3
and 2, Therelfore, ouly 3 conmections are needed for RS485 - 14,5,

Command/Response with Address

Up to 124 devices, any single printable
ASCII character

Transmit -Receive pair (+/-),
Common, Shield

None

1200, 2400, 4800, 9600,
19.2K

|
ASCH

Mark=False=-R+-by>200mV;
Space=Tme=R+<R-by<Z00mV

4000 Feet
Asyichronous
Half, Multidrop




COMMUNICATIONS

Use the "configicomm:R8485" command to configure the R5485 address. Any
single printable ASCII character can be used. To send a command to an RS485
SmartLimk™, append the address inside "()" before the command.

Examples:

:config:comm:R5485 5600 CR none A (This command can only be
issued through the Local Port)

{A)meas? | (This command can be issued through the RS485 port.)

This will configure the SmariLink™ as address (A), then take a measurement
from channel 1 on SmartLink (A).

Note: The ASCII space character ( ) is the broadcast message. All SmartLink™
instruments will execute the command sent to address { ) but none will transmit
a prompt back (to avoid collisions).

The (1) address is a special address. It functions like any other valid address but
is the only address that will transmit back a response to the broadcast message.
This means that it will execute and return a prompt to any command sent to the
() or () address.

Preliminary Specifications

Communications interfaces and architectures are evolving continuously.
Contact factory for information on the following:

»  HART
o DeviceNet
¢ ProfiBus

s Centronics

»  4-20mA/0-10V

s USB {Universal Serial Bus)
* Foundation Fieldbus H1
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SMARTLINK™ CommMaNDS TUTORIAL

SmartLink™ Commands Tutorial

Measurement Setup Process

You can take quick measurements with your SmartLink™ right out of the box,
using the instrument's default configurations and the :Meas? command.

For more complex measurements, you will want to use the three-step process
outlined below (o be certain you are getting measurement results that meet your
needs.

Before vou can take measurements or configure channels, you must already
have established commuuication with the instrument. You configure the
comtnunications port on Smartlink™ using its Local Port and the
:Config:Comm comimands.

You should also set the instrument’s internal time and date using the : Time and
:Date commands at this time; although it is not mandatory,

Once you have established communication and set the time and date, vou can
complete the following tasks to ensure the measurement you make will give you
the results you want.

. Configure the SmartLink™ Instrument.

2, Activate SmartLink™ Configurations.

3. Activate the Measurement.

Keep in mind that you can take measurements with your SmartLink™ right out
of the box, using the instrument's default configurations and the :Meas?
command. You then only have to change those configurations that are
necessary 1o meet your needs.

Please read the following sections in the order they appear to get the most
benefit from this quick tutorial.
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Configure the SmariLink™ Instrument

CONFIGURE SMARTLINKT CHANNELS

1 Configure channels to measure the correct parameters with an appropriate
measurement style (e.g. DCVolts-differential, DCVolts-single ended, 4-
wire ohms-offset compensated, etc.) using :Config <chan_list> commands.

19 <chan_list> VDC <range> <DIFF|SE>

Confiquration is often as easy as Sething a
range, and whether it is a single ended or
differential measurement

<"chan_tag">

alpha beta delta>> <range> <SE[4W]4WOC|SECC>
<"¢han_tag">

:Config <chan#> Calculated <chan#i» <math_func>
<chan#B> <'chan_fag™>

:Config <chan_list> Strain Gage<fs_sirain_uE=>.
<bridge_typer <gage_factor> <poisson_ratio>
<excitation_wvoltage> <"chan_tag™>

:Config <chan_list> Temp RTD <PT385|PT3816[<USEr 10 |

T

]

Direetly set the sensor type, and
the Smartlink handles the full
Conversion to engineering units,

Calculated chanmels allow
differences, additions, and other
inter-channel math,

[

Al the parameters associated with a
sensor are included in the single
confrquration command.,

=y

:Config <chan_list> Weight Gage <rated_cap>

<p_scale_factor> <n_scale_factor> ___ |

<excitation_voltage> <"chan_tag >

Most parameters have
reasonahle defaults, often
eliminating the need to configure.

2 Configure units for each measurement parameter (e.g. Filb for torque, K
for temperature, etc.) using :Config: Units commands.

-
CONFIG UNITS

:Config:Units:Accel <g>

:Config:Units:Accel?

:Config:Units:Ohms <Ohms|Kolhms|Mohms>

:Config:Units:Ohms?

:Config:Units:Temp <C|FK>

:Config:Units: Temp?

:Config:Units: Torque <FtLb|InLb{Nm|KgM|InOz>

Config:Units: Torque?

Lonfig:Units:VDC <Volts|mVolis>

Lonfig:Umits: VDC?

:Config:Units:Weight <Lb]N{Kg|Oz>

Config:Units Weight?
:Config:Units:Strasn <uE[mVy>
k:Conﬂg:U nits:Strain?

Set engineering units for
measurements. These are used
globally inthe SmartLink.

Prrp———
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CONFIGURE SMARTLINK™ DATA CONDITIONING

1 Configure the instrument to average a number of readings for each
measurement using :Config:Meas or :Config:Filter commands.

Set how many readings are averaged in the

Config:Meas:Average <#_rdgs_per_meas>
onfig 8 —regs_per_ AID before a measurement is complete.

«Config:Meas:Average?
‘Config:Meas:Azero <On|OffjOnce>
Config:Meas:Azero? - Auto Zero allows the SmaniLink to seif-calibrate
:Config:Meas:Off reai-time. f you do nol want any time gaps in
:Conﬁg:Meas? measurermnents, tum this off.
:Gonfig:Meas:Rsin <data_bytes> r
Config:Meas:RsIn? /
Lo

= Choose 1 1o 4 bytes to store and
trarsTi (HEASUrEmISHS.

Since the digital filter is 2 moving average filter you get pew readings at
nearty the sarme rate as with unaveraged measurements.

CONFIG FILTER
:Config:Filter:Dig:MvgAvg <chan_list> <#_of _meas>
:Config:Filter:Dig:MvghAvg? <chan_list>

When using a Moving Average Digital Filter, it i= important to note that the
first “N" readings are not fully fiterad. If they must be filtered, use the
wonfig:measaverage command
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2 Configure the Instrument to scale data from each reading using the
:Config:Scaling commands.

/ The | symbol indicates eitherior I

MB i useful for units conversion. ]

ONFIG SCALING
:Config:Scaling <chan_ist> <<span>&[<m tables|<
:Config:Scaling? <chan_list> ZerofSpan is useful for
(Config:Scaling:MB <chan_list> <m_value> <b_value> sensor calibration.
:Config:Scaling:MB? <chan_list=
:Config:Scaling: Span <chan_list> <zero_value> <+span> <-span>
:Config:Scaling:Span? <chan_list> Yau can define your awn new
:Config:Scaling: Units <chan_list> <"new_units"> r"‘ijits to di5p1ay or transmit
:Config:Scaling:Units? <chan_list> e —————————
:Config:Scaling:Format <chan_list> <Default| Fixed <#_digits_| before> <#_digits_after>> [
onfig:Scaling:Format? <chan_list> \ "

\1 You can eentroi the format of scaled data.

CONFIGURE SMARTLINK™ LIMIT CONDITIONS

1 Configure the instrument so it will check measurement data to see if it falls
within desired limits, and specify what action the instrument takes when
data is outside these limits using the :Config:Limits commands.

Two Fmits on " Allow deadband
every channel ) tor avord ringing

CONFIG LIMITS \ :
:Gonfig:Limits <chan_list> <Lim1|Lim2> <High|Low> <tim_value> <Hysterysisd’
:Config:Limits? <chan_list> <Lim1|Lim2>

:Config:Limits:Assoc <digout_chan#> <chan_list> <Lim1|Lim2>

Coni‘g L:mlts Assoc? <d|gout chanit>

Example! " — — "

ConfigLimils:Assoc 17 1-5 Lim1 Associate limit or limits with
digital outputs. If any channel is

Associate digital output channe! 17 with Lim1 on in limit, the Digout is set.

channels 1 through 5
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CONFIGURE SMARTLINK™ CHAXNNEL SCANNING & MEASUREMENT TIMING

You can configure the instrument to measure a list of channels at a specific
time, at regular intervals of time, or afier a trigger condition occurs in (wo ways.
Using the :Config: Meas: Trig command

Using the :Config:Scan command

Using the :Config: Meas: Trig command

If you want the instrument to take a single measurement under certain
conditions you use the :Config: Meas: Trig <Immediate' Trigfn| Digin|<chan#>>
command to specify the conditions.

You must then issue the :Meas? <chan_list> <# of_rdgs> command to cause
the inatrument to watch for those conditions and take the number of readings
specified by <# of rdgs> from each of the channels specified in <chan_list>.
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Using the :Config:Scan command

You can configure the instrument t¢ scan a set of channels at regular intervals of

time or afier a specified trigger condition occurs using the :Config:Scan
commands.

¥ou must first define the channels you wish to scan using the
:Config:Sean <chan_list> command and then define the conditions that will
cause the scan to start using the :Config:Scan:Initiate command.

Measure & Capture are special cases of Scan. Use Scan to get detail
control over your measuremeant

r Start the scan now, or
Config SCAN based on a hardware
:Config:Scan <chan_list> trigger, or b_ased on the
:Config:Scan? value of an input

:Config:Scan:interval <nn:mm.ss.555558> :
:Config:Scan:nterval? 3
:Config:Scan:[nitiate <immediate | Tri .

<Either | Rising | Falling> <% _prefriggesr> b

| Level <chan#®> <level> <Hi|Lo> <%:_pretrigger>>

:Config:Scan:Initiate? -
:Config:Scan:Data <MemOnly | ProcessMem |

MemProcessXmit | ProcessXmit ] XmitOnly>

:Config:Scan:Data? B

L‘ — e y

———— piiTrtoh P A A ._..JHNBMU\W_.\N_;;W:_\,.,,W;:» ..... AN e £

MemDnly: Store to memory, then stop (Fast).

ProcessMem: Process to Engrg units, then store to memory (slower).

MemProcesXmit: Store to memory fast, then process and transmit later.

ProcessXmit; Process and transmit real-time {slower).
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CONFIGURE SMARTLINKT™ DATA COLLECTION

1 Configure which data as well as which fields in the data will be transmiited
to memory or to the display using the :Config:Data commands.
CONFIG DATA

/‘ Specify information te send with each reading I
:Config Data:Fields

<<Read &|Units&|Chan&|Chan_Tao&|Rnumé&[Time&|Date&|Limits & |Stat>jAll>

e ar— T T ST T e P T e e W

Examples:

reenfigdataficl ds Read&Units sands the raading and units only, oq:
0.71983 Volrs

weanfigodata-fields ReadZUnits&chan serrds the reading and units vely, eq!
174007 Volts Chil

rcanfig-data-fields ALL semds all fields, eq:
0. 73408 Valts Ch¥3 Chaonel3 R13 17:40:41.773 01:01/1996 InLim | IiLim2 OK

2 Configure the way data is stored and the format in which it will be stored
using the :Config:DataMem commands.

CONFIG DATAMEM

:Config:DataMemn:Made <WrapWhenFull] StopWhenFuil>
:Config:DataMem:Mode? \

\ Freserve {Stop when full) or

Qverwrite (wrap when full}
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Activate SmartLink™ Configurations

There are a number of configurations vou sef up with :Config commands that
you must activate before SmartLink™ will use them.

ACTIVATE FILTERING CONFIGURATIONS

You activate filtering configurations for specified channels using the
:Filter:Dig commands. You must activate filtering before vou tell the
instrument to take a measurement using the :Meas? Command.

FILTER
‘Filter: Dig <chan_list><0n|Off>
:Filter:Dig? <chan_list>

3 rr—

ACTIVATE SCALING CONFIGURATIONS

You activate scaling configurations for specified channels using the :Scaling
command.

SCALING
‘Scaling <chan_list> <Qn|Off> :
:Scaling? <than_list> :

ACTIVATE LIMITS CONFIGURATIONS

You activate limits configurations for specified channels using the :Limits
commands.

LIMITS g
:Limits <<chan_list=|All> <On|Off> ;.
:Limits? <chan_list> :
:Limits:Status? <chan_list>

PR Ty
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ACTIVATE DATA STORAGE CONFIGURATIONS

You activate data storage configurations using the :DataMem commands.

I you have stored data ip the SmartLink
mermary, :Datamem retrieves it

[ .
Dzta is storedin row-column __DATAMEM i How m}rw ehannels
format :DataMem? <All | Qha"_hitiw are stored?
Chanh ChatB . Chank :DataMem:Clear i i
Seant :DataMem:Chans?
Sean? :DataMem:Scans? [ How many scans are stared? |
: 2
scae N g::mmhiﬂ?\\lﬂm lastreadingtaken [
: Memsi ]
J— - — _ :g::::ﬁﬂf:;sgzkl Get the next (fresh) madingtake:_!
\_ ' ) P

e 5 How many scans can § store? ‘

ACTIVATE SCAN CONFIGURATIONS

You activate Scan conflgurations using the :Scan commands.

.
CAN When did the s¢an command start
:Scan? <<_of_scans>|Of> taking measurements?
:Scan:Status? [
-Sean:Time:Start? - -
2
-Scan:Time:Tri g?(__i When was the scan trigger received?
—
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Activate the Measurement

There are three ways to cause SmartLink™ to take a measurement.

ISSUE THE :MEAS? COMMAND.

A single command {Meas) for normal measurements,

a single command (Capture) for high speed
measurerments.

MEASURE :
“Meas? <chan_list> <<#_of _rdgs»|Off>

= FTR Pt il gz T i it g Y
\ Channel lists have the same format as Excel

row & dolumns_.. 1,2,5-F is channels 1,2,5,6,7

ISSUE THE :SCANT COMMAND.

SCAN -

(Scan? <<#_of_scans>|Off>

— retoores
T T

ISSUE THE :CAPTURET COMMAND.

MEASURE
:Capture? <chan_list> <# of_rdgs|AIl» <Immediate| Level <chani# <level> <HijLo>>

<interval_usec» <ASCII|Binary> f

Set the interval between stact of scans. If the interval is shorter than Initiate now, based on the
the time it takes to complete the scan, it goes continuausly. kvel of any channel

*Note: AH commands in ltalics will be cvailable in futire firmvere sperades.
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Command Reference

This section details ail SmartLink™ commands. If vour SmartLink™ does not
support commands that you need, contact customer support to find out if you
can upgrade for this specific capability.

SmartLink™ instruments use a command/response model for communication.
This mcans that they will not transmit unless explicitly requested to do so froma
client. In this model, the requesting computer is a client, and the SmartLink™ is
a server. The point to remember is that a SmartLink™ will never initiate
communications unless it is configured to transmit data when a limit event
QCCurs,

When a client sends a coramand, the SmartLink™ will transmit a respense and a
prompt. There are three different prompts, depending upon whether or not there
1s an error.

== Command execuied successiully

Fe- Invalid command (command may be typed incorrectly)

P Valid command, but the SmartLink™ will not execute it because of
its current configuration or state.

~ A :Scan or ;Capture command has been accepted and is currently
executing. When the command is finished, the SmartLink™ will
transmit one of the three prompts above, indicating the result.

Note: All commands are case insensitive

Examples

*ldn?  ({return the model number and serial number)

Network Meas. Model TMC-DCV32-RS232-C Ser# FW<current rev>
=

‘Idn  (command typed incorrectly)

>
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To Specify a Channel Tag you use the <“chan_tag”> parameter t0 create a
comment string that will be retumed with each measurement. When you
store or transmit the measurement to the display, the comment string is
stored or displayed with the data. The default tag is "Channel-nn", where
nn is the channgl number. Maximum length for the string is 12 characters.

To SI"IFI"I v a Channel List von f:npmf:\f the <chan list> parameter using

iz didn KA o Lt Mg

va
numbers separated by commas, a range of channels separated by a dash, or
a combination of the twa as shown in the following channel list examples.

12.3,7.8 channels 1,2,3,7.8

1,2,4-6 channels 1,2,4,5.6

2-4.6-8 channels 2.3,4,6,7.8
Examples:
meas? 15 Measure the input to channgl 1, § times.
‘meas? 1-4 Measure the input to channels 1,2,3.4 one time.
:meas? 141 Measure the input to channels 1,2,3,4 one time.
'meas? 1-4 10 Measure the input fo channels 1,2,.3,4 in

sequence. Repeat the sequence 10 times.

'meas? 8,3,5,1-2 10 Measure the input to channels 1,2,3,5,8in
sequence. Repeat the sequence 10 times. The
channels will be measured in sequence from
lowest to highesl regardless of the order you
specify them in the channel list.
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Commands

:Capture? Sets up High Speed Measurement

Capture takes the selected number of readings at the selected rate, and puts
them into memory. After all of the readings have been taken, they are
automatically transmiited to the client computer. Triggering is also
supported.

:Capture <chan_tist> <#_of_rdgs|All> <Immediate|Level <chan#> <level>
<Hi|Lo>> <interval _usec> <ASCIl|Binary>

=rhan lict= Ly valid crhannal for tha enacifie inctrnimant
cnan_lst ANY Vailo Cnanhal Ior ine speciic Ingirdmeant.
<#_of _rdgs{All> Nurnber of Readings per Channel

<Immediate|Level <chamd> <level> <Hi|Lo>>
Trigger immediately or on a level

<interval usec> Measurement interval in micro-seconds

<ASCIH|Binary> Transmit the results in ASCII or Binary. Only
ASCl is currently supported. Binary will be
supported in future versions of the firmware.

:Comm? Shows Communication Port

Returns the communication port that is currently being used to receive
information (e.g. local, RS232, etc.).

:Config CHANS Configure Channels for Measurement or Output

Sets up instrument hardware to its specific measurement or output
configuration.

‘Config <chan_list> Accel <PiezolCap> <fs_accel_g>
<mV/g> <AC|DC> <30K110K1K[100>
<"chan_tag">

Config <chan#> Calculated <charftA> <math_func> <chan#b>
<"chan_tag">

:Config <chian_list> DewPoint <"chan_tag">

:Config =chan_list> Digln <#_of_bits> <ActiveHigh|ActiveLow=> <0IFF|SE>
<"than_tag">
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:Config <chan_list> DigOut <#_of_bits> <ActiveHighjActivelLow=
<initial_state> <"chan_tag">

:Config <chan_list> Force Piezo <fs_force_lb> <m\ib> <AC|DC>
<IOK1OK1K]100> <"chan_tag"™>

:Config <chan_list> Horsepower <torgue_chan#:> <rpm_chan#
‘:"Chan_‘tag":‘

:Config <chan_list> Humidity <type_code> <"chan_tag">

:Config <chan_list> |IAC <range> <shunichms> <DIFF|SE=>
<CoupleAC|CoupleDC> <“chan_tag">

:Config <chan_list> IDC <range> <shuntohms> <DIFE|SE> <"chan_tag™>
Config <chan_list> Ohms <range> <4W|SEM4WOC|SEOC> <"chan_tag™

:Config <chan_list> Pressure Piezo <fs_psi> <mV/psi= <AC|DC>
<30K[10K|1K]100> <"chan_tag">

:Config =chan_list> Pressure Gage <fs_psi> <bridge_1type> <gage_factor>
<poisson_ratio> <exitation_vollage>
<"chan_tag">

:Config <chan_list> Pressure Xmit <fs_psi> <fs_volls> <zero_volts~
<\/DIFF|VSE|IDIFF<shuntohms>> <“chan_tag">

:Config <chan_list> RPM Encoder <pulses_per_revelution> <"chan_tag™>

:Config <chan_list> Sfrain Gage <fs_strain_uE> <bridge_type>
<gage_factor> <poisson ratio>
<gxcitation_voltage> <"chan_tag"=>

:Canfig <chan_list> Temp RTD <PT385|PT3816|<User r0 alpha beta
delta=> <range> <SE[4W[4WOC|SEQC=
<"chan_tag">

:Config <chan_fist> Temp TC <fc_type> <CpenTCON|OpenT CO=
IntRJ|<RefJenTemp> <"chan_tag">

:Config <chan_list> Temp Thrmstr <type_code> <range>
<AW|SEMWOC|SEOC> <"chan_tag">

:Config <chan_list> Torque GageDC <rated_cap> <p_scale factor>
<n_scale_factor> excitation_vollage>
<"chan_fag">

:Config <chan#t> VAC <range> <DIFF|SE> <AC|DC> <"chan_tag">
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:Config <chan_list> VDC <range> <DIFF|SE> <"chan_tag">

:Config <chan_list> Weight Gage <rated_cap> <p_scale_facior>
<n_scale_factor> <excitation_voltage>
<"chan_tag"=

<# of hits> The number of bits to associate with this digitai
input or output channel. If mora bits are
specified than exist in subsequent channelg, an
error is generated. Note that a single channel
can be associated with several subsequent bits,
while still allowing the individual subsequent bits
to be accessed individually. The respense
format is always the decimal equivalent of the
binary pattern, e.g. 1011 is an 11. The first bit is
the most significant.

<30KN0K|1K] 100> Filter frequencies available in DYN11 & 12
maodels.

<AW|SE4WOC|SEQC>  Identifies the number of wires and measurement
connections for a channel. SE is Single Ended,
which is a common ground configuration. 4Wis
a 4-wire measurement, which increases
accuracy. Note that if a common mode voltage
exists, and is connected to SE channels, the unit
may be damaged or destrayed. (See
specifications for acceptable limits for each
SmariLink™.) 4WOC is 4-wire mode with offset
compensation enabled. SEQC is Single Ended
with offset compensation enabled. Offset
voltage compensation enhances accuracy;
gliminating it maximizes measurement speed.
Offset compensation is an additional
measurement of the combined voltage offset
which exists in a resistance measurement path
when no excitation is supplied. By using this
zero-excitation measurement as a correction
factor, errors due to thermal voltages created at
contact points can be eliminated.

<AC|DC> Selects AD or DC coupling on DYN11 & 12
models.

<ActiveHigh|ActiveLow>  For outpu!, ActiveHigh causes & digital “1” fo be
interpreted as an "ON" or +5Y level. Activelow
causes a digital "1” to be interpreted as an "OFF”
or OV level. Forinput, the threshold level is
>2.5V for ON, <2.5V far OFF.
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<char#> This refers to a calculated channel,
measurement which can be any channel number
that is pot a valid channel. For example, if your
Smarlink™ has 18 measurement channels,
Channel 19is the first valid calculated channel.

<chardh> Sets the input channels for a multi-channel
calculation.

<chan#B> Sets the input channels for a multi-channe!
calculation.

<chan_list> Any valid channel for the specific instrument.

For valid channels, see the Smartlink™
conngction diagram in this manual. Specify as a
comma separated list, hyphenated range, or any
combination. Even if a SE (single ended) or
DIFF (differential) channel is part of a 4W (4
wire) channel, it can still be measured
independently.

Configuring ivalid channels is an error.

<"chan_tag"> Allows the user to set a label for each channel in
a SmariLink™. This label can be stored and/or
transmitted with each reading. Default is "chnn"
where nn is the channel number. Max length of
the string is 12 characters, and the string cannot
contain any spaces.

<pridge_type> For bridge strain gage measurements, this
indicates the bridge configuration being used, as
indicated below.

+Excitation
Element A Element B
-Measure +Measure
Element C Element D
-Excitation
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The formula for strain is uE = (1/GageFactor) * (delta R/R) * 1e6

164

Type Element A Flement B Element C Element I
1, Y Bridge T~ R e R

2. e Bridae -vE R € R

3, ¥: Bridge -E R £ R

4, %2 Bridge R £ - R

5, Full Bridae —vE = ] —VE

&, Full Bridec - Ve g —VE

7, Fuil Bridge -E T < -£

R indicates a fixed value resistor

r and ¢ indieates a steiin

wape aliened with the prnciple strain,

ve and -ve indicates 2 strain gage aligned with the Poisson strain

<DIFF|SE>

=excitation_voltage>

Far valtage, this identifies the number of wires
and measurement cennections for a channel.
DIFF is Differential, a2 iwo-wire measurement
which allows a common mode veltage to be
present between low of one channel and low of
other chaninels, or to ground. SE is Single
Ended, which is a common ground configuration.
Note that if & commion mode voltage exists, and
is connected to SE channels, the unit may be
damaged or destroyed. See specifications for
acceptable common made voltage limits for each
SmartLink™.

Sets the bridge excitalion voltage. Acceptable
values are shown below:

Model Voltages
BRG!LL. 12 1,2.4,10V
TRQSI 1,2 4,10V

<fs_accel_g>

<fs_psi=

Selects the full scale acceleration in g's.

For a particular sensor or transmitter, this
indicates the full scale pressure the
sensarftransmitier is capable of outputting. The
gain setting is determined by this value.
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<fs_strain_ut> For a particular senscr or fransmitter, this
indicates the full scale strain the
sensorffransmitter is capable of outputting. The
gain setting is detzrmined by this value.

<fs_volis> For a particular sensor transmitter, this indicates
the full scale voltage output associated with the
<fs_pressure> parameter.

<gage_factor> The strain gage factor. Allowable values from 0
to 200 mV, defaultis 2 mV.

<initial_state> When power is first applied to a SmartLink™, the
digital outputs will be inftialized fo this state.
Acceptable values are 0 or 1. The actual voltage
level is set with the {ActiveHigh|ActivelLow)
parameter.

<IniRJ|RefJenTemp> Allows using an external reference junction by
specifying the external reference junction
temperature. The defaulf is [ntRJ, the internal
reference junction.

<math_func> Acceplable values are +, -, /. *. Note that spaces
must surround this figid, e.g. 5 + 7, not 5+7.

<mV/g> Sensiitivity in millivolts per gravitational unit,

DoenTCONOpnt COR- Sets open thermocouple detecter circuitry on or
off. Default is OpenTCON.

<Piezo|Cap> Selects either Piezo or Capacitive for the
channel.
<poisson_ratio> The Poisson Ratic. Allowable values from 0.0 to

1.0, default s 0.2,

<puises_per_revolution> For RPM inputs, this is the number of pulses the
instrument will receive for each full revolution of
the shaft.
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<PT385|PT3916]<User G alpha beta delta>>

Sets the RTD type. The first two chaices are
shown below, as well as the acceptable values
far the User type.

Tyae RO Alpha Beta Delta
PT383 100 .00385 0111 0.307
PT3%16 160 0.003916 0.1 0.511
User-{max} 10,000 0.1 2 1
~{min} i ( 0 0
<range> Ranges for various functions are listed in the

following table. Enter AUTO fo select auto-
ranging. Use of any other values causes an
Execution Error. Default is AUTO.

BRGI1 BRGI12 DLV DCVi2 DCY31 DCV32
Yolts: Yolts: Volts: Vaolts: Yolts: YVoles:
0.2 0z 0.2 0.2 02 0.2
2 2 3 2
20 20 ey 20
40 40 4 40
Ohms: Chms: QOhms: Ohms:
200 200 20 200
2k 2k 2K 2k
20K 20k 20k 20k
200k 200k 200k 200k
PNt 2M 2 26
20M 20M 20M 20M
200M 200M1 200M 206M
RTI¥1 RTD32 THDO1 DCY31 DCV3I2 TRQ31
Ohms: Ohms: none Ohms: hms: none
20 200 200 200
2k 2k 2k 2k
20k 20k 20k 20k
200k 200k 200k 200k
M M M M
0M 200 20M 20M
200M 200M 200M 200
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<rpm_chan#> Tells the instrument which channel represents
the RPM input, if one exisis.

<tc_type> Sets the Thermocouple type being used on a
specific channel, Acceptable valuesare J, K, T,
E, R, S, B, N. Defaultis J.

<type_code> The empirical expression that is used for the
resistance-temperature relationship of a negative
temperature (NTC) coefficient thermistor is the
Steinhart and Hart equation. It may be found
explicit in T, where:
1/T =a + b(LnR) + c{LLnR})?

T = Kelvin units (°C + 273.15)

a,b.c = coefficients derived from measurements
LnR = the natural logarithm of resistance {in
chms).

To find a, b, and ¢, a thermistor is necessary at
three different temperatures. The temperatures
should be evenly spaced at least 10°C apart.
Three simultaneous equations are solved using
the three measured sets of resistance’s and
temperatures and the Steinhart and Hart
equation, above. The equations derive a, b and
c for any temperature range. Provided below are
the coefficients for the range 0°C to 100°C with
50°C as the mid-point.

Theemistor  |23°C resistance a b C
Tvpe (in QHMS)

001a 100 0.0017709 0.0003406 1.479E-G7
Jo02A 300 00015632 0.0003108 9.747E-08
003 1K 0.0013130 0.0002906 | .023E-07
004 2252 00314733 0.0002372 1.074E-007
j005 3K 0.0014031 0.0002369 1LO1GE-07
007 5K 0.0012830 0.({302356 2.557TE-08
017 &K 0.0012474 0.0002350 9.466E-08
016 10K 0ooihs03 0.000233% 5.863E-08
006 1K 0.0010295 00002391 L368E-0O7
008 30K 0.0009354 0.0002211 1.275E-07
011 10k 0.0008253 0.0002045 1.144E-07
014 300K 0.0008207 0.0001848 1.014E-07
015 1M 0.0008142 0.0001670 8.219E-08
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You can use the Steinhart and Hart equation in
two ways by knowing the a, b and ¢ values for a
thermistor. if resistance is known and
temperature is desired, use the original eguation
above. Ifthe resistance is desired and the
temperature is known, use the following
equation:

R=eexp [(} - («/2))*" - (B + («f2)}""]
where a = {a-(1/T))c and p = [(b/3c)® + «2/4]™

<type_code> Identifies the type of humidity sensor used.
Always is “BulkC™.

Query:

:Config? <chan_list>. Responds with detail channel configuration.
Format of the response is identical 1o the format of the command shown
above.

See also: Config:Meas and :Config:Units.

Examples:
:canfig 1 Qhms 20 4w chan config ¢chan 1
:config 2,4 RTD PT385 4WQC config chan 2 and 4
:config 3-6 VDC 2 DIFF config chan 3,4,5 and 6

Instrument applicability:

BRG1 BRG12 DCYVI1 DCVIZ DCV3l DCY32
caleulated, | calculated, cateulated, | calculated, | calculated. | calcnlared.
Digln, ygln, Digin. Digin. Digin, Digln,
DigOut. DigOut. DigOul. DigOut, DigOut, DigOut,
RPM, RPM. OHMS. COHMS, QIMS, OHMS,
Strain, Strain. Pressure, Prissure, Pressure, Pressore,
Weighs, Weight, Strain, Strain, Strain, Strain,
VD¢ vDC TempRTD, | TempRTD, | TempRTD. | TempRTD,
Terp'Thamet, | TepThermet, | TompThemet | TempThenmt,
voC© VDC VDO vDC
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RTD31 RTD32 THDO] Dy DCVI2 TRO31

calculared, caleulared, caloulared, calculated, walgulated, calcutated,

Digln, Dhgln, dewpoint, Dhigln, Dheln. Digln,

DigOul. DigCut, Humidity, DigQut, DigOut, DigOr.

OHMS, OHMS, OHMS, OHMS. OHIMS, Harse-power,

TempRTD TempRTD TampThemet | TenpTherst, | TerpThermg | RPM. Strim,
Torque.

vDe Weight,
vDC
:Config:Comm:EthernetlD? Query Ethernet Address

Allows the user to determine the unique Ethernet ID number hard-coded in
instrument finnware.

Query:
:Config:Comm:EthemetlD? Responds with the Ethernet LD number

:Config:Comm:ENet Set Ethernet [P Address
Sets up Ethemnet [P Address

:Config:Comm:ENet <IPAddress=>

<IPAddress> The Internet protocol address is specified by
your network system administrator. The address
is in string format (oo xxsxx xxx) . This
parameter is not required if Boot P is running on
the network server.  Default is 0.0.0.0

Ouery:
:Config:Comm:ENet? Responds with the user-entered IP address. Format
of the response is identical to the format of the command shown above.

See also: Communication Section
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:Config: Cormm:Local Setup Local Communications Port

Sets up parameters for the local communications port.

:Config:Comm:Local <9600[1200]2400}4800[19200>
<CR|CRLF|LF|nane=>
<XonXoffjnone>

<OE00112002400480001200-  Sets baud rate. Default is 9600.
<CR|CRLF|LF|nones Sets line terminator. Default is CR.

<XonXoffinone> Sets flow control to Xon/Xoff or nong. Defauit is
XonXoff.

' Query:

:Config:Comm: Loc¢al? Responds with configuration parameters for the
local communications port. Format of the response is identical o the
format of the command shown above.

See also: Communication Section

:Config:Comm:RS232 Setup R5232 Communications
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Sets up R3232 communications parameters

:Config:Comm:RS5232 <5600|1200|24004800(19200>
<CRICRLF|LF|ncne=
<XonXoffjnone>

QE0G120024004800§ 19200~ Sets baud rate. Default is 9600.
<CR|CRLF|LF|none> Sets line terminator. Default is CR.

<none/XonXofi> Sets flow conirol to Xon/Xoff or nane. Default is
XonXofi,

Ouery:

:Config:Comm:RS8232? Responds with cenfiguration parameters for
RS$232 communication. Format of the response is identical to the format of
the command shown above.,

See gisor Communication Section

Example:
:config.comm:RS232 19200 CRLF none
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:Config:Comm:RS422 Setup RS8422 Communications

Sets up RS422 communications parameters

Config:Comm:R5422 <8600[1200|2400(4800|19200>
<CR|CRLF|LF|nene=
=XonXofflnone>

<R 2002400K4800(19200>  Sets baud rate. Default is 9600.
<CR|CRLF|LF[none> Sets line termipator. Default is CR.
<XonXoffinone> Sets fiow control to XonfXoff or none. Defauliis

XonXoff.

Puery:

:Config:Comm:R8422? Responds with configuration for RS422
communications. Response is identical to the format of the command
shown above.

:Config:Comm:R5485 Setup R5485 Communications

Sets vp RS485 communications parameters

:Config:Comm:R5485 <B600]1200[2400[4800|12200>
<CR|CRLF|LF|none> <address>

<GRO0200[2400880019200>  Sets baud rate. Default is 9600.
<CR|CRLF|LF|none> Sets line terminator. Default is CR.

<acidress> Sets address te any single, printable ASCH
characier. Default is 0 (zero).

Query:

:Config:Comm:RS485? Responds with configuration of R$435
communications. Format of the response is identical to the format of the
command shown above.

[ A JPr U S PO, S S-S o S
SEE QML AU DITIU LA ENL DG LIV
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:Config:Data:Fields

172

Set Fields to be Stored
or Transmitted

Use this command to specify the fields to be included in the data string for
each measurement. You can specify any set of fields, in any order. Each
element in the list must be separated by an ampersand (&).

:Config:Daia:Fieids

<Read>

<Unitg>

<Chan>

<Chan_Tag>

<Rnyms=>

<Time»

<Date>

<Limifs>

<Stat>

Query:

<Read&|Units&|Chan&|Chan_Tag&|
Roum&|Time&|Dete&|Limits&|Stat>

Instrument reading. The resolution of this

reading tracks the display resolution of the
instrurnent. An overflow reading reads as

+8 9e37 with no units.

This element attaches the function unit to the
reading.

Indicates channel number being measured.

User pre-selected name that is associated with a
measuremeant point and set by :Config CHANS.

Since invoking a scan or measure, the number of
measureimenis made on that channel, in an
integer format.

The time a reading was taken, in the format
hh:mm:ss . sss.

The date a reading was taken, in the format
mmfddiyyyy.

The condition of the limits on a channel, if
enabled. The format s Lim# Hi, Lo or In.

The status register content. Call for
information/availability on upgrading for this new
capability.

:Config:Data:Fields? Responds with a list of the fields to be stored and
transmitted with each reading. Fermat of the response is identical to the
format of the command shown above.

Example:

:Config:Data:Fields Read&Chan&Units&Time
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:Config:DataMem: Mode Set Action When Memory is Full

Sets how the instrument responds to new scan data when memory is full.

:Config:DataMem:Mode <WrapWhenFull|StopWhenFull=

<WrapWhenFull> Causes old data to be overwritten when memory
becomes full

<StopWhenFull> Protects old data by terminating the scan.

Cuery:

:Config:DataMcem:Mode? Responds with memeory overfiow mode.
to th

Format of the response is identical to the format of the command shown

above.

=

:Config:DataMem:Scans? Shows Number of Scans
to be Stored in Memory

Returns the number of scans that can be stored in memory, using the current
scan list.

:Config:Filter:Advanced Set Analog Filter
Caonfigures advanced filtering. Call for informarion/availability on
upgrading for this new capabliity.

Config:Filter.Advanced <chan_{ist><Bessel|Buterworth=

:Config:Filter:Dig:MvgAvg Set Digital Filter

Set configuration of Moving Average Digital Filtering. To enable, use
‘Filter:Dig on <chan_list>

:Config:Filter:Dig:MvgAvg <chan_list> <#_of_meas>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the SmartLink ™
connection diagram in this manual. Specify in
form of a comma separated list, or hyphenated
range, or a combination.
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<# of meas>

Query:

Seis number of readings to be used in the
moving average digital fiker. The number of
readings to average can be set fram 1 1o 50
measurements. Beginning with the first reading
and until <# of meas> has been reached, only
those readings taken will aciually be averaged.
This filtering is separate from the (non-moving)
averaging done on each reading using the
:Config:Meas:Avg command,

iConfig: Filter:Dig:MvgAvg ? <chan_list> Responds with setting for the
digital filter. Format of the response is identical to the format of the

command shown above.

See alse: Filter;Dig, Config:Meas:Avg

Exampie:

:config:Filter-DigMvgAvg 1,2,3-6 10

:Config:Limits

Set Limit Values per Channel

Store alarm limit information for the indicated channel and 1imit.

:Config:Limits <chan_list> <Lim1|Lim2> <Hi|Lo> <lim_value> <hysteresis>

<chan_list>

<Lim1iLim2=>

<High|Low>

<jim_walue>

<hysteresis=

174

Any valid channel for the specific instrument.
For valid channels, see the connection diagram
in the specification section for your SmariLink™,
Specify in form of a comma separated list, or
hyphenated range, or a combination.

Specify either Lim1 or Lim2. One or two limits
per channel can be set, one &l a time.

Specify either a High or Low limit. Lim1 defaulis
to High, Lim2 defauits to Low.

Specify limit value, using decimal or exponential
fermat in the units being measured.

The deadband around the lim_value, inside of
which an zlarm will not be set.
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Ouery:

:Config:Limits? <chan_list> <Lim1)Lim2> Responds with iimits
configuration data. Format of the response is identical to the format of the
command shown above.

See also: Limits

Exomple:
:configdimits 3 Lim1 High 5 5

:Config:Limits:Assoc Set Digital Outputs Based on Limits
Sets a digital output when a {imit is exceeded on a measurement channel.
Config:Limits:Assoc <digout_chan#> =chan_list> <Lim1|Lim2>

<digout_chanit> Specify the digital output channal{s) to be
controlled by the limit. Valid channels are shown
in the specifications for your SmartLink™.

<chan_list> Specify the channel to control the digital output.

<Lim1|Lim2> Specify the limit to be used to conirol the digital
output.

Query:

:Config:Limits: Assoc? <digout_chan#> Responds with configuration of
digitai output linking to limits.

Farmiat of the response 15 identical to the format of the command shown
above. Call for information/availability on upgrading for this new
capability.

Example:

:config:limitsrassoc 17 3 Lim1

:Config:Meas:Average Select Measurement Rate

Indirectly specifies the weasurement rate by teiling the wnit how many
readings to average to create one measurement.

:Config:Meas:Average <# rdgs_per_meas>
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<# rdgs_per meas> The number of readings taken (individual analog-
{o-digital conversions) and averaged before a
measurement is sent io the other math functions.
Defaults and maximums are as follows:

BRGIil RRG12 DCVIL DCVI2 BCV3L DCV32

| rdgs, 1 rdgs. 1 rdes, | rdgs. 1 rdgs 1 rdgs

100 max 100 max 100 max 100 max 140 rda 100 rdg

miax max

RTD31 RTDX2 THDO1 DCV31 DCV32 TR(31

1 rdes I rdgs | rdas | rdgs 1 rdgs | rdgs

106 wle 100 rde max | 100 rdg 100 rdg 100 rda 100 rda

max max max Imix max
Query:

:Config:Meas:Average? Responds with the programmed number of

measurements averaged. Format of the respanse is identical to the format
of the command shown above.

See also: -Config:Filter:Dig:MvgAvg

Example:

:config:meas:average §

:Config:Meas:Azero Set Autozero

This command is used to disable or enable autozero and related background
measurements. When cnabled, accuracy is optimized, with reduced speed.
When disabled, speed is increased at the expense of accuracy.

:Config:Meas:Azero <On|Off{Once>
=On|Off= On causes a new complete set of averaged

backgrounds to periodically be taken. Onis
default.
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<Once> Once causes one new complete set of averaged
background auifozero measurements to be
made, thus ensuring the unit is fully autozeroed.
This set of backgrounds is then used with each
measurement.

Query:

:Config:Meas:Azero? Responds with the current Azero configuration.

:Config:Meas:Off Default Measurement Rate

Issuing this command disables all analog input channels. Excitation is
turned off and measurement circuits are physically disconnected from
CONNECtOT SOCKELS.

Query:

:Config: Meas? Query state of analog input channels. Format of the
respense 1s 1dentical to the format of the command shown above.

:Config:Meas:Rsin Set Measurement Resolution

Call for information/availability on uperading for this new capability.

:Config:Meas:Rsln <data_byles>
Ouery:

:ConfigrMeas:RsIn? Retums the current measurement resolution.

:Config:Meas: Trig

Call for information/availability on upgrading for this new capability.
: Config:Meas: Trig <Immediate]Trigln|Digin <chan#>>

Onery:
:Config:Meas:Trig? Returns the current measurement trigger.
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:Config:Null

Set Null

Nulls the specified offset level at the input to the chanoels listed. Available
only on pressure-force-acceleration instruments.

:Config:Null <chan_list><Input|level|off>

<chan_list>

<Inputflevel|ofi>

Ouery:

Any valid channel! for the specific instrument.
For valid channels, see the connection diagram
in the specification section for your SmarLink™.
Specify as a comma separated list, hyphenated
range, or a combination.

Select level if you want the instrument to null 2
known level at the input of the specified
channel(s). Select Input if you want to null the
signa! that is currently applied te the input of the
specified channel(s). Default is Input.

:Config:Null? <chan_list> Returns a list of channels with the setting for

each.

Example:
:Config:Null 1 Input

:Config:Null 2,4,5 200

:Config:Null 6 off

:Config:Scaling

178

Set Scaling Values

Set the scaling values for the indicated channel.

:Config:Scaling<chan_list> <<span>&|<mb>&|<table>|<poly=>

<chan_list>

<sparefanbsEj<dablespoly>

Any valid channel! for the specific instrument.
For valid channels, see the SmartLink™
connection diagram in this manual. Specify in
form of a comma separated list, or hyphenated
range, or & combination.

One or more scalings can be enabled {e.g. span
and mty). Gall for information/availability on
upgrading for <table> or <paly>.
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Query:

:Config:Scaling? <chan_list> Responds with configuration of scaling.
Format of the response is identical to the format of the command shown

above.

:Gonfig:Scaling:Format

Set Format of Scaled Data

Set the display format of scaled readings in number of digits

:Config:Scaling:Format <chan_list> <Default|Fixedj<#_digits_before>

<#_digits_after>>

<chan_list>

<fixed|exponent|defaulij>

=f# digits_before>

<#_digits_after>

Query:

Any valid channe! for the specific instrument.
For valid channels, see the SmartLink™
connection diagram in this manual. Specify in
form of a comma separated tist, or hyphenated
range, or a combination.

One of the salectable scaling types: fixed,
exponent or default.

Desired number of digits to be displayed before
the decimal point. Maximum is 8, minimum is 1.

Desired number of digits to be displayed after the
decimal point. Maximum is 9, minimum is 1.

:Config:Scaling:Format? <chan_list> Responds with configuration of
scaling format. Format of the response is identical to the format of the

command shown above.

:Config:Scaling:MB

Set Scaling Values

Sets values for mX~+B linear scaling.

:Config:Scaling:MB <chan_list> <m_value> <b_value>

<chan_list>

Any valid channel for the specific insfrument.
For valid channels, see the SmartLink™
connection diagram in this manual. Specify in
form of a comma separated list, or hyphenated
range, or a combination.
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<m_value> In the mX+B math function, this is the scaling
value which is multiplied by the reading. When
m=1 and B=0, mX+B scaling is effectively
nonexistent, The values for m must be in the
span $9999.9 Meg (1£9.9996 E+9),

<b_value> In the mX+B math function, this is the offset
value added to the scaled reading. The value for
B must be in the span 19999.9 Meg (£2.9999
E+9).

OQuery:
:Config:Scaling: MB? <chan_list> Responds with mX+B scaling values.

Format of the tesponse is identical te the format of the command shown
above.

:Config:Scaling:Span Set Zero & Span

180

Sets values for zero span scaling, which is often used to calibrate for a
Sensor.

:Config:Scaling:Span <chan_list> <zero_value> <+span> <-span>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the SmariLink™
cannection diagram in this manual. Specify in
form of a comma separated list, or hyphenated
range, or a combination.

<zerg_value= Represents the zero offset of a signal which is
desired to “null out.”

<+span> Represents the desired pesitive full scale value
for a particular signal or sensor.

<-span> Represents the desired negative full scale valuc
for a particular signa! or sensor.

Onery:
:Config:Scaling:Span? <chan_list> Responds with configuration of zero

and span scaling calculation. Format of the response is identical to the
format of the command shown above.
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:Config:Scaling:Units Set Scaling Units
Allows specification of new units to be stored or transmitted.

:Config:Scaling: Units <chan_list> <"new_units”>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the SmartLink™
cennection diagram in this manual, Specify in
form of a comma separated list, or hyphenated
range, or a combination.

<"new_units"> The new units designation to be applied to the
channel list, up to 8 characters. The units
designation can be enclosed with quotation
marks {which wiil not be printed}.

Query:

:Config:Secaling: Units? <chan_list> Responds with the scating units
designation. Format of the response is identical to the format of the
command shown above.

:Config:Scan Set Scan Channels

Sets which channels are included in a scan.
:Config:Scan <chan_list>

<chan_list> Any valid channel! for the specific instrument
including calculated channels. For valid
channels, see the SmartLink™ connection
diagram in this manual. Specify in form of a
comma separated list, or hyphenaled range, ora
combination,

uery:
:Config:Scan? Responds with list of channels in the current scan list.

Format of the respense is identical to the format of the command shown
above.
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:Config:Scan:ConvertValues? Return the Conversion Values

Call for information/availability on upgrading for this new capability.

:Config:Scan:ConvertValues? <chan_list>

:Config:Scan:Data Set Data Destination

Selects the destination of the data from a scan.

:Config:Scan:Data <MemOnly|ProcessMem|MemProcessXmit|
ProcessXmit>

<MemOnly= Stere only into memory
<Processmem= (nat currently supported)
<MemProcessXmit> (not currently supported)
<ProcessAmit> Process the data and transmit it
Ouery:

:Config:Scan:Data? Responds with the destination of scan data.

:Config:Scan:Delay Set Additional Channel Delay

Call for information/availability on upgrading for this new capability.

Adds additional delav in, milli-seconds, for additional settling time on the
selected channel,

:Config:Scan:Delay <chan_list> <Defaulijusec>
Query:

:Config:Scan:Delay? <chan_list> Responds with the additional settling
delay.
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:Config:Scan:FastMode Set FastMode On or OFff

Call for information/availability on upgrading for this new capability.

:Config:Scan:FastMode <Of|On<AbortOnComm|AbortOnTimer
<seconds>> <EngrUnitsOn| EngrUnitsOff>>

Query:
:Config:Scan: FastModeT

:Config:Scan:initiate Set up Scan Initiation
Controls when a scan is initiated. Call for information/availability on
upgrading for <Digln>, <TrigIn>, and <Level>.

:Config:Scan:initiate <lmmediate|Trigin <Either|Rising|Falling=>
<%_pretrigger=|Level <chan#> <level> <Hi[Lo>
<%_pretrigger>>

Immediate Causes scan to begin immediately.

Trgln <citherfRisingiFaling= Causes scan o initiate when the trigger input line
goes active.

Level <chardt> <evet><HiLo>  Causes the unit o centinuously monitor the
value of the specified channel, and initiate a
scan when the value of that channel exceeds or
drops below the indicated level.

<%_pretrigger> Param text
Ouery:
:Config:Scan:Initiate? Responds with the setting of scan initiation.

Format of the response is identical to the format of the command shown
above.
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:Config:8can:Interval Set Scan Interval

Set scan Interval time, when [mmediate is selected for scan initiation.
:Config: Scan:Interval <hh:mm:ss_ssssss>

<hh:mm:ss. ssssss> hh is hours in 24 hour format; mm is minutes;
$5.855 (S seconds (S$s55s is microseconds). An
Execution Error is generated if values outside
the specified ranges are used or if 2 scan is
active. Valid hh is from 00 to 23; mm from Q0 to
59; ss from 0 to 59.

Query:

:Config:Scan:Interval? Responds with the set scan interval. Format of the
response is identical to the format of the command shown above.

:Config:Scan:ValidData Set ValidData Filter

Call for information/availabiliry on upgrading for this new capability.

:Config:Scan:ValidData <chan_list> <Off|Limi1|Lim2>

Query:
:Config:Scan:ValidData? Responds with the current setup of the Valid
Data Filter

:Config:Scan:XmitFormat Transmit Format

Selecis the format of data to be transmitied from the SmartLink.
:Config:Scan XmitFormat <ASCII|Binary>
ASCI is defauit format.

Binary not currently supported.

Query:

:Config:Scan:XmitFormat? Responds with the format of measurements
transmitted from the SmartLink.
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:Config:Time:Format Set Time Filter

Selects the number of bytes, 0 - 4. to use for time stamps. Also selects the
resolution of time to store.

Config Time:Format <time_bytes> <time_rsin>

<time_byies> 01,234
<time_rsin> 1us, Tms, 18
Ouery:

:Config:Time:Format? Responds with the format of the timestamp.

:Config:Units:AC Set ACV & ACI Units

Sets units of measurement for AC voltage and current on applicable
SmartLmk™ instruments. Call for information/availability on upgrading
for this new capability.

:Cenfig:Units:AC <Volts|dB[dBM=

<Volts|dB|dBM= Specify volts, dB (decibels) or dBM.

Ouery:

:Config:Units: AC? Responds with setiing for AC units. Format of the

response is identical to the format of the command shown above. Call for
information/availability on upgrading for this new capability.
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:Config:Units:Accel Set Acceleration Units

Selects the units used for acceleration measurements.
:Config:Units:Accel <g|mps2|fps2>

<gmps2|ips2=> g selects gravilational units.
mps2 selects meters per second squared.
fps2 selects feet per second squared.
Default is g.

Query;

:Config:Units: Accel? Responds with the current acceleration units.

:Config:Units:Force Set Force Unils

Selects the units used for force measurements.

:Config:Units:Force <Lb|N|Kg|Oz=>

<L h|N|KgOz> Lb selects pounds. N selects newtons.
Kg selects kilograms. Oz selects ounces.
Default is Lb.

Query:

:Config:Units:Force? Responds with the current force units.
Example:

:Config:Units:Force N

:Config:Units:Ohms Set Ohms Units

Sets units of measurements for DC Ohms.

:Config:Units:Ohms <Ohms|Kohms|Mohms>

<Ohms|Kohms|Mohms> Ohms, Kohms, MegOhms

Query:
:Config: Units:Ohms? Responds with the configuration of Ohms units.
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Config:Units:Pressure Set Pressure Units
Sets units of measurement for pressure on applicable SmartL.ink™
instruments.

:Config:Units:Pressure <psi|Atm|KPa>

<psi|Atm|KPa> Specify pressure units; pounds per square inch,
atmospheres or KPascals.

Ouery:

*Config:Units: Pressure? Responds with configuration of pressure units,
Format of the response 1s identical to the format of the command shown
above, Call for information/availability on upgrading for this new

capability.

:Config:Units:Strain Set Strain Units
Sets units of measurement for strain on applicable SmartL ink™
instruments.

:Config:Units:Strain <vE|compmV/>

<uE|compmy> uE I8 microstrain; compmV is compensated
millivelts.

Query:
:Config:Units:Strain? Responds with configuration of strain units. Format
of the response 1s identical to the format of the command shown above,

:Config:Units: Temp Set Temperature Units

Set units for temperature on applicable SmartLink™ mnstruments.
Config-Uniis: Temp <DegC|DegF K>

<DegC|DegF|K> DeqC is degrees centigrade, DegF is degrees
Fahrenheit, K is Kelvin.
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Ouery:

:Config: Units: Temp? Responds with configuration for temperature units.
Format of the response is identical 1o the format of the command shewn
above.

Example:
:Cenfig:Units. Termp DegF

:Config:Units:Torque Set Torque Units

Sets units of measurement for torque on applicable SmartLink™
instruments.

:Config:Units: Torque <FtLb|inLb|Nm|Kgm|InCz>

<H bjinl KiNmjkgm|inOz= FiLb is Foot-pounds; InLb is Inch-pounds; Nm is
Newton-meters; Kgm is kilogram-meters: InOz is
Qunce-inches.

Query:
:Config:Units:Torque? Responds with configuration for torque units.
Format of the response is identical to the format of the command shown

above.

:Config:Units:vDC Set DC Voltage Units
Sets units of measurement for DC Volts on applicable SmartLink™
instruments.

:Caonfig:Units:VOC <Voits|mVolts>

<Volts|mVolis> Volts or millivVolts

Ouery:
:Config: Units: VDC? Responds with configuration of Volis units.
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:Config:Units:Weight Set Weight Units
Sefs units of measurernent for weight on applicable SmartLink™
instruments.

:Config:Units: Weight <Lk|N|Kg[Oz>
<L b|N|KgiOz= Lbis pounds; N is Newtons; Kg is kilograms; Oz

IS ounces

Query:
:Config:Units: Weight? Responds with configuration for weight units.
Format of the response is identical 1o the format of the command shawn
above.

:DataMem:Clear Clear Data Memory

Clear all stored data,

:DataMem:Clear

:DataMem? Retrieve Stored Readings
:DataMem? <Allj<chan_list>> <Alll<scan_list>> <ASCIl|Binary>

<Allj<chan_list>> Transmits all data from memory for the specified
channels.

<All|<scan_list>> Transmits ali data from memory far the specified
scans.

<ASCIl|Binary= Selects ASCI or binary format for the transmitted
data.

Quertes:

:DataMem:Chans? Shows the channels that are being stored in memory.

:DataMem:Format? Shows the format of the data in Memory. The
:Config:DataMem :Format command formats how future data will be stored
in memory. The DataMem:Format? query returns the format of the data
currentiy fn memory.
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See alsg: Config:DataMem:Format
:DataMem:Last? Returns the last scanned line of data.

:DataMem:Memsize? Returns the number of lotal measurements that can
be stored in memory using the current format.

:DataMem:Next? Retumns the next scanned line of date, if the scanning
function is on.

:DataMem:Time:Start? Returns the time when the scanning sequence
started. Format is hh:mm:ss.sss.

:DataMem:Time:End? Returns the time when the scanning sequence
ended. Format is hh:mm:ss.sss.

:DataMem:Time:Trig? Returns the time when the triggering occurred.
Format is hhzmm:ss.sss.

:DataMem:Trig? Call for information/availability on upgrading for this
new capability.

:DataMem:Scans? Responds with an indication of how many scans are
stored. If this value is zero, then data memoty has been cleared.

See also: - DataMem-Clear

:Date Set the Current Date
:Date <mm/ddiyyyy>

Ouery:
:Date? Responds with current set date. Format of the response is identical
to the command shown above,

:Filter:Dig Control Action of Digital Filter

Turns digital filtering on or off . Default is off.

:Filter:0ig <chan_list> <On|Off>
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Query:

:Filter:Dig? <chan_list> Responds with the status of the digital filter for
each channel. Format of the response is identical to the format of the
command shown above.

See also: :Config:Filter:Dig:MvgAvg

*IDN? Identification Query

Returns the instrument identification code. The identification code consists
of the instrument model number, serial number and firmware revision.

Response:
Network Meas. Model TMC-DCV32-R8232-C Sers0 FW<current revs>

:Limits Set Limits Checking On or Off
:Limits =<chan_list>|All> <On|Oif>
<chan_list>|All> Specify which channels are to be effected.
<Qn|Off> Select On or Off.
Queries:

:Limits? <chan_list> Responds with the status of the limits checking for
each channel. Format of the response is identical to the format of the
command shown above.

:Limits:Status? <ehan_list> Responds with limits status for the indicated
channel(s). The value returned represents data from the most recent scan.
Format of the response is Qverl.im 1 OverLim2 UnderLim! UnderLim?2 or
InLimit.

:Limits:Digio? <digout_chan#> Call for information/availability on
upgrading for this new capability,

Exomples:

;Limits 1 On turn chan 1 limits on
Limits All off  turn all channel’s limits off
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:Meas? Measure

Causes unit to initiate readings on the channels specified.
‘Meas? <chan_list> <<#_of_rdgs>|Off>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the SmartLink ™
connection diagram in this manual. Specify in
form of & comma separated list, or hyphenated
range, or a combination. Even if a SE (single
ended) or DIFF {differentizl) channel is part of a
AWV (4 wire) channel, it can still be measured
independently.

Measuring invalid channels returns a 9.9e-37
measuremant and an error.

<# of rdgs|Off> The parameter can have the value of Off, or 5
specific number of readings to be taken from
each channel in the <chan_list> Default is
# of rdgs=1.

Response format: Fields transmitted or stored are specified by the
Config:Data;Fields command. Which data is
transmitted is specified by the Config:Data
command. Each field is separated by a comma,
while each line is separated by a CR, LF
(carriage return, line feed)

Queries:

:Meas:Chan? Responds with the number of the last channel from which a
measurement was taken. 1f no measurements are under way, it responds
with channel number zero. Call for information/availability on upgrading
for this new capability.

See alse: Config CHANS and :Config:Meas.
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:Output Sets Output Level
Set Digital or Analog outputs.

:Output <chan_list> <value> <step_delay>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the SmartLink™
connection diagram in this manual. Specify in
form of a comma separated list, or hyphenated
range, or a combination.

<value> A set of values to be associated identically with
each channel in <chan_list>. Note that a single
channel can be configured to control several bits,
using the #_cof_bits parameter in :Config CHANS.
Values are expressed in binary, decimal, octal or
hexadecimal form. The command associates the
lowest bit with the first channel, the next lowest
with the second channel and so on. i only one
bit is specified, it is the lowest level bit.

<step_delay> This field is not currently supporied. Sequential
bits or sets of bits can be presented on the digital
outputs, each separated by a delay. The unit
firsi sets the channel(s) to the first value, then
waits for <step_delay> milliseconds, then sets
the output to the next value 1n the iist.

Te send a 50ms pulse on channel 17 and a 150
ms pulse on channel 18, the following command
would be used: Output:Digout 17 0,2,1,1,0 2 50.

thals

Call for information/availabifity on upgrading for this new capability.

Ouery:

:Outpui? <chan list> Responds with values and delays associated for the
specified channel{s). Format of the response 15 identical to the format of
the command shown above.
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*RCL Return to Setup Stored in Memory

Usz this command 1o return to the configuration stored in memory. The
*SAV command is used to store the setup configuration in memory. Only
one setup configuration can be saved and recalled. The SmartLink™ ships
from the faciory with factory defaults loaded into the available sctup
memory.

*RST Reset

Performs a warm boot of the Smartl.ink. The saved User Configurations are
not changed. Also, calibration data is retained.

See also: * SAV, :system:POSetup

*SAV Save Present Setup in Memory

Saves all configuration information in non-volatile memory for later recall
or for power-on settings. Only one setup configuration can be saved and
recalled.

See also: *RST, System:POSetup

:Scaling Turn Scaling On or Off
:Scaling <chan_list> <Qn|Off>

<chan_list> Any valid channel for the specific instrument.
For valid channels, see the specification section
for your SmartLink™ . Specify in form of 2
comma separated list, or hyphenated range, or a
combination,

<On|Off> Select On or Off.
Query:
:Scaling? <chan_list> Responds with the status of scaling [or cach

channel. Format of the response is identical to the format of the command
shown above.
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:Scan? Enable/Disable Scanning

Control automatic scanning on one er multiple channels.

:Scan <<#_of_scans>|Off>

<Offk of scans»> {ff disables scanning. <#_of_scans> causes
only that number of complete scans.

Dueries:

:Scan? Return Scan Status. 1fa scan is in progress, a "1" is returned at the
end of the scan. (A response delay may occur if Scan? is sent early in a
scan.) This feature allows synchronization for other commands that would
not be recognized if received during a scan. For example, Scan?; *TRG
could be used to trigger a new scan after completion of the current scan.
Otherwise, a *TRG command sent while a scan s in progress would be
discarded. If a scan is not in progress, a "0" is returned immediately. Call
for information/availability on upgrading for this new capability.

:Sean:Time:Start? Retumns values indicating the time and date at start of
last scan. Uses a similar format as the Time? Query or the Date? Query.
The data is returned in the following order: Hours (0-23), Minutes (0-59).
Seconds (0-59), Month (1-12), Date (1-31), Year {1300-2100). Setting of
time does not include seconds, but retrieval of time does.

:Scan:Time:End? Returns values indicating the time and date at end of
last scan. Format is the same as in :Sean:Time:Start?

:Sean:Time: Trig? Call for information/availability on upgrading for this
new capability,

:Scan:Status? Query Scan Status

Retumns On if a scan is currently in progress, Off if no scan is in progress.

See also; See also :Scan?
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:Stats Sets Stats Collection Qn or Off

Turns stats collection on or off for a channel.

‘Stats <chan_list> <On|Off=>

<chan_list> Any valid channel for the specific instrument,
<Qn|Off= On is the defauli.
:Stats:Clear Clear Statistics

Clear each channel's statistics values.

Stats:Clear <<chzan_list=[All>

<chan_list>]All> Specify channels from which to clear statistics.

-Stats:Max? Channel's Maximum Value

Returns maximum value(s) for channels measured since the last :Stats:Clear
command, or power on. The response is a signed number with decimal
point and exponent.

Slats:Max? <chan_list>

-Stats:Min? Channel's Minimum Value

Returns minimum value(s) for channels measured since the last :Stats:Clear,
or power on. The response is a signed number with decimal peint and
exponent.

:Stats:Min”? <chan_list>

196



COMMAND REFERENCE

:System:Cal Calibration Command
This command performs internal calibration on the analog electronics.
:System:Cal <chan#> VDC <range> <cal_point> <Diff>
:System:Cal;<chan#>0Ohms <range> <4WISE[4WOG> <cal_point>

<chang> Specify the channel number being calibrated
{one at a time).

<range> Specify the range being calibrated.

<Diff> For catibrating DC volts, a differential
measurement must be specified.

<cal_point> Specify the value that the calibration sourcz is
outputting.

<d\WISEMWOC> Identifies the number of wires and measurement

connections for a channel. SE is Single Ended,
which is a comman ground configuration. 4W is
a 4-wire measurement, which increases
accuracy. Note that if 8 common mode voliage
exists, and is connected to SE channels, the unit
may be damaged or destroyed. See
specifications for acceptable limits for each
SmartLink ™ .4WO0C is 4-wire mode with offsat
compensation enabled. Offset compensation is
an additional measurement of the combined
voltage.

offset which exists in a resistance mesasurement
path when no excitation is supplied. By using
this zero-excitation measurement as a correction
factor, errors due to thermal voltages created at
contact points can be eliminated.

Query:
System:Cal:? Responds with all of the calibration values of the
SmartLink™,

See also: Systern Calibration section of this manval.
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:System:Cal:Comment Set System Calibration Comments
Allows the user to set a string up to 22 characters containing calibration

information, i.e. ambicnt lemperature, technician name, etc.

-System:Cal.Comment <"string"™>

<"string"> Specify pertinent calibration information for the
“string”.

Onery:

:System:Cal:Comment? Responds with the data entered as the calibration
information. Format of the response is identical to the format of the
command shown above.

:System:Cal:Date Set System Calibration Date

This i3 used to enter the date at which calibration is performed.

System:Cal:Date <"string">

<"string"> Specify the date of calibration for the "string”.

Query:

:System:Cal:Date? Responds with the date entered as the calibration date.
Format of the response is identical to the format of the command shown
above.

:System:Cal:Mode Enable System Calibration
‘System:Cal:Mode <<On<password>>|Off>
<<QOn<password>>0ff>  SelectingOn and entering the password puts the

SmartLink™ into calibrating mode. Call
Customer Support for your calibration password.

Query:

:System:Cal:Mode? Responds with On or Off status of the cal mode.
Format of the response is 1dentical to the format of the command shown
above.
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:System:Cal:Save Save System Calibration Setlings

Allows new calibration settings to be saved.

‘System:Cal:Save

:System:Model#? Shows Model Number of SmartLink™

Ouery:
:System:Modek#? Responds with the three letter, two number suffix of the
mode! number of the SmartEink™.

-System:NodelD Set Node 1.D. of SmartLink™

Allows each SmartLink™ to have a user set name or identification code.

:System:NodelD <"id">

<"id"> Up to 12 characters can be used.

Query:

:Svstem:NodelD? Returns the identification label of the SmartLink™.

Format of the response is identical to the format of the command shown
above.

:System:POSetup Set Power-on Defaults

This command is used to select the power-on defaults.

:Systern:POSetup <Factory[Saved=

<Factory[Saved=> With Factory selecied, the instrument powers up
to the factory defauit conditions. With Saved
selected, the instrument powers up to the *SAV
default conditions. Factory is default.

Query
:System:POSetup? Query powec-on setup. Format of the response is
identical to the format of the command shown above.

Serc also: *SAV ., *RCL
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Time Set Instrument Clock
‘Time <hh:mm:ss.sss>

<hh:mm:ss.sss> hh is hours in 24 hour format; mm is minutes:
$s.858 is seconds {{o milliseconds). 2ms
resoclution.

Query:

:Time? Responds with current time in the instrument clock. Format of the
response is identical to the format of the command shown above.

:Time:SyncGlobal Synchronize Clocks of Multiple Instruments

This command causes all SmartLink™ instruments to instantly load the
time set by :Time:SyncTime command into their clocks. Call for
information/availability on upgrading for this new capability,

‘Time:SyncGlobal

:Time:SyncTime Set Synchronization Time

Sets a synchronization time which will be loaded into the clock when a
Time:SyncGlobal command is received. Allows multiple instruments on a
network to be synchronized. Call for information/availability on upgrading
for this new capability.

‘Time:SyncTime <hh:mm:ss.sss>

<hh:mm:ss.sss> hh is hours in 24 hour format; mm is minutes;
55,585 is seconds (to milliseconds).

Query:

:Time:SyneTime? Responds with the syichronization time which was last

set. Format of the response is identical to the format of the command

shown above. Call for information/availability on upgrading for this new
capability.
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FAQ 1 — NerAcq-MWi
PC 1o OMNIGO DOWNLOAD

FAQ 1 — NetAcq-MMI
PC to Omnigo Download

CAUTION ~ This procedure should be performed by someone with experience
downloading softwarz.

If your Omnigo loses the NetAcg-MM] software, (for exampie. if the main &
backup batteries are removed simultaneously) you must follow the procedure
below 1o reload NetAcg-MML.

Preparing the Omnigo
1 Replace the Omnigo's AA batteries and/or lithtum backup battery.

2 Turn on the Omnige and perform the pen calibration process by following
the instructions on the screen.

PEN CALIBRATION
Tauch the middie of each cross

s it appears on fhe screen
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3 Label the Omnigo and set the proper time and date

Welcome! Please enter the following
information. When you have finished
tup Done’ or press "Altn' 0 continmue.

Enter your name. — . Ihsunitbdongsto: "

Enter teday's date —}———— 1 1/1/95
and time. [ U I
Time mow is (hhv'nma):
! 12:00pm |

4 Shut off the Omnigo and connect the RS232 cable between the PC and the
Omnige as shown below.

Download NetAcq-MMI

1 [msert the NetAcg-MMI disk into your PC and copy the files on the disk to a
directory (folder) called Omnigo on one of your hard drives.

Note: You can install NetAcq MMI directly from the floppy disk to the
Omnigo if you so desire.

2 Turn on the Omaigo and reboot by pressing n + + @

simultanegusly.
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3 When the Omnigo s ready, select the "Transfer” icon. Next, choose "PC"

and then “Connect” from the menu. (Make sure the "Serial..." connection
is set to 9600 baud.)

4 On the PC, open the Omnigo directory on your hard disk {or on the floppy
if vou choese) and run the appropriate program; Omnigol if you're using
the PC’s "comm port 1' or Omnigo2 if you're using the PC's ‘comm port
2

5 When the download is complete ( i.e.if vou see this message on your PC
MS-DOS prompt CAOMNIGO>rem Conoratulations‘ Netacq-MMl

R < iy PUPPITY T IR | e, RS Ny

bi.[l_,l.,l.‘!bl.l.i]ly UU\'\'llIUduEU. \_,lUbt: [§]] 1 WlllUUW ), L[]UUDL‘J LdIJLCl Of Ine
Omnigo and press EXIT on the Omnigo. You should now have an app
called "NetAeq-MMI".

6 Connect the Omnigo to your SmartLink™ local port using the supplied
cable (10-pin connector on each end).

7 Select the NetAcq-MMI icon on the screen to send commands to your
SmartLink™.

WARNING — If you remove the AA batteries and the lithium battery at the
same time you wiil lose the NetAcg-MMI application since it is kept in Omnigo
RAM. You must replace the AA batteries while the lithium battery is in place
and then replace the lithinm battery while the AA batteries are in place.

e
(o]
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OMNIGO BATTERIES
FAQ 2 — Changing
Omnigo Batteries

WARNING — [f you remove the AA main batteries and the lithium backup
battery at the same time you will lose the NetAcq-MMI application since it 1s
kept in Omnigo RAM.

1 Replace the AA main batterics first, leaving the lithium backup battery in
place, as shown in the ligure below.

2 Replace the lithiuin BACKUP battery while the AA main batteries are in
place.

LTHIUM ] \ A
BACKUP (1h | Y ;
BATTERY \“kl:;r{' t L 1’

NOTE — If the above procedure is reversed you must reset the Omnigo in
order for it to boot up. The reset button is located on the bottom of the
Omnigo.

204



MEASUREMENT TASKS
FAQ 3 — Example
Measurement Tasks

Use the examples in this section te set up and make measurements by sending
commands to your SmantLink™ using a terminal emulator or NetAcq software.

Measurement Tasks

Configaure SmaoritLink™ o Measure VDC

You must configure a channel or set of channels to measure DC Volis
before taking a measurement. You can make differential or single-ended
measurements. Use the foliowing format for this command.

:config <chan_list> vde <ranges> <DIFF | SE> <"chan_fag™

To Specify a Channel List you specify the <chan list> parameter using
numbers separated by commas, a range of channels separated by a dash, or
a combination of the twe as shown in the following channel list examples.

1.2,3.7.8
1,2,4-6
2-4,6-8

To Specify the Voltage Range you set the <ranges> parameter to one of
the following values: .2, 2, 20, 40, or Auto. SmartLink™ chooses the
appropriate range when you set the <ranges™ parameter to Autc.

To Specify the Measurement Type you set the <DIFF | SE> parameter to
gither DIFF or SE.

To Specify a Channel Tag you use the <“chan tag™> parameter to crcate a
comment string that will be refurned with each measurement. When you
store or transmit the measurement to the display, the comment string is
stored or displayed with the data. The default tag is "Channel-nn", where
nn is the channel number, Maximum length for the string is 12 characters.
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Examples:

:corfig Twde2dff “Chl 2vde”  Configures channel 1 to measure DC volts using
the 2 volt range, making a differential
measurement with “Ch1 2vdc” as the channel

tag.

config 1-4 vdc .2 se Configures channels 1 through 4 {0 measure DC
volts using the 240 millivelt range, making a
single-ended measurement with “Channel n” as
the channel tag {n is the channel number).
“Channel n" is the default tag if you do not
specify one.

corfig 1,34 68wicAulodf  Configures channels 1,3,4.6,8 to measure DC
valts using autorange to select the correct range,
mazking a differential measurement with “Channel
n" as the channel tag {n is the channel humber}.

Configure SmartLink™ (o Measure Olims

208

You must configure a channel or set of channels to measure Ohms before
taking 2 measurement. You can make four-wire or single-ended
measurements. Lise the following format for this command.

:config <chan_list> ohms <ranges> <4W|4WQC|SE|SEQC> <“chan_tag™>

To Specify a List of Channels vou list channel numbers as described for
DC Volts.

To Specify the Ohms Range you set the <ranges™ paramcter to one of the
following values: 200, 2k, 20k, 200k, 2M, 20M, 200M. or Auto.
Smartlink™ chooses its own range when vou set the <ranges™ parameter
o Auto.

To Specify the Connection Type you set the <4dW|4WOC SE[SEOC>
parameter to one of the four choices listed.
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MEASUREMENT TASKS

To Specify a Channel Tag you use the <“chan_tag’ > parameter as
described for DC Volts.

Examples:

‘corfig 1 ohrs 2k AN “Ch1 2 Configures channel 1 fo measure Ohms using
the 2000 ohm range, making a four-wirg
measurement with “Ch1 2K" as the channel tag.

:config 1-4 ohrms Aufn se Configures channels 1 through 4 to measure
ohms using auterange {o select the correct
range, making a four-wire measurament with
“Channel n" as the channet tag (n is the channegl

[lUIHDEI} 'ulld[][lt!l ll ib ine geraun tday il yuu UU
not specify cne.

cofig1.3468 s 20 %2 Configures channels 1,3.4.6.8 to measure ohms using
the 200 ohm range, making a single-ended
measuremnent with “*Channel n" as the channel tag.

Take a Measurement using SmartLink™

ot

Py P

€ cnan ne}{
Its, etc) as

. s P

Make sure you have configii

physical parameter (Obms, D

} ure the correct
described above.

©

|
(1]
C

th
Vo
The general form of the measure command is as follows:
:meas? <chan_list> <# of readings | ON | OFF=>

To Specify a List of Channels you list channel numbers as described for
DC Volts.

To Specify the Number of Readings you set the “# of readings”
parameter to an integer number. The default value for the number of
readings is cne.

Examples:;
meas? 11 Measure the input to channel 1, one time.
meas? 15 Measure the input to channel 1, 5 times.
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‘meas? 1-4 Measure the input to channels 1,2,3,4 one time.
meas? 14 1 Measure the input to channels 1,2,34 one time.
‘meas? 1-4 10 Measure the input to channels 1.2,3.4 in

sequence. Repeat the sequence 10 times.

'meas? 8,3,5,1-2 10 Measure the input to channels 1,2,3.5.8 in
sequence. Repeat the sequence 10 times. The
channels will be measured in sequence from
lowest to highest regardiess of the order you
specify them in the channel list.

Find the Maximum and Minimum Values in a
Ser of Measurement Data

The :stats command has the fellowing format:

sstats'max? <chan list> or :stats;min? <chan_list>

To Configure Channels for the correct physical parameter (Ohms,

DC Valts, etc) you follow the same procedure as described for DC Volts or

Ohms.

To Find Max and Min Values of Measured Channel Data perform the
following steps in order.

1 Clear all previously-recorded data in channels 1 through 4 {we will use
these channels for this examplc) vsing the tollowing command:

:stats:clear 1-4 or sstats:clear all

2 Use the :meas? command to make 10 measurements on channels 1-4 as
follows:

nieas? 1-4 10
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3 Use the :stats command to fmd the maximum or minimum values for all the
channels, or a specified channel as follows:

stats:max? Finds the maximum reading for channel 1
{default channnel), from all 10 measurements.

stats:max? 3 Finds the maximum reading for channel 3, from
all 10 measurements.

istatsimax? 2,3 Finds the maximum readings for channels 2 and
3, from all 10 measurements.

:statsimin? Finds the maximum reading for channel 1
{default channnel), from all 10 measurements.

stats:min? 3 Finds the minimum reading for channel 3, from
all 10 measurements.

-stats:min? 2,3 Finds the minimum readings for channels 2 and
3, from all 10 measurements.
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FAQ 4 — AVERAGING
Witk SMARTLINK™
FAQ 4 — Averaging
With SmartlLink™

Introduction

SmartLink™ currently computes two types of averages — a repeating average
and a moving average. You use a different command to compute each type of
average.

Use the :configimeas:average command when you want a repeating average
and the :config:filter:dig:mvgavg command when you want a moving average.

Using a Repeating Average

The :config:meas:average command configures all the instrument's analog
channels to average the same number of readings. Use this command to specify
the number of readings to be averaged into each measurement. The
SmartLink™ will take the number of readings you specify, sum them, divide by
the number of readings, and return this valne as the result of the measurement.

You should use a repeating average when you want to increase the accuracy of a
single measurement. Clearly, the measurement will take longer than if you
cellect a single reading from the channel. For example, if vou choose to
average over 10 readings the measurement will take more than [0 times as long
as with a single reading.
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WitH SvwarTLing™

EXAMPLE COMMAND SEQUENCE

1 Configure the SmartLink™ to average n new readings for each
measurement.

:config:meas:average n, where n is an intezer between 1 and 100
2 Take a measurement from channel 1 that will he the average of n readings.

:meas? 1

3 Turn the repeating average off.

:configimeas:iaverage 1
Using ¢ Moving Average

The :config:filter:dig:mvgavg command configures only the specified list of

Each time 2 :Meas? command s issued, one new measurement is taken and
averaged with the last measurements, up to n. This new measurement is made
by taking one new measurement, discarding the oldest measurement and then
computing the average it the same way as with a repeating average. The
advantage of this type of average 1s that you get an averaged measurement with
each new measurement.

You should use a moving average when you want accurately monitor the value
of a slowly varying input signal such as temperature. This technique allows an
accurate, averaged measurement at the same speed as a single measurement,

[a %]
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FAQ 4 — AVERAGING
Wit SMARTLINK™
EXAMPLE COMMAND SEQUENCE

You must first configure a channz! to calculate the moving average of n
readings and then activate digital fillering for that channel before the instrument
will return a moving average as the measurement result.

1 Configure the SmantLink™ to compute the moving average of the last n
readings after each reading from channel 4.

:config:filter:dig:mvgavg 4 n, where n is an jnteger between 1 and 50
2 Activate moving average for channel 4.

:filter:dig 4 on
3 Take a measurement from channel 4.

:meas? 1
4 Deactivate moving average for channel 4.

:filter:dig 4 off
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FAQ 5 — DowNLOAD
SMArRTLINK™ FIRMWARE

FAQ 5 — Download
SmartLink™ Firmware

CAUTION ~ This procedure should be performed by someone with experience
downloading software.

When you upgrade your SmartLink™ firmware you will use NetAcq software
to download new firmware from your PC to the instrument through its Local
Port.

If you have not installed or used NetAcq, refer to the Getting Started section of
the User's Manual and Prorammer's Reference that was shipped with your
instrument.

Preparing to Download Firmware

1 Place the version of appcode you wish to install in the same directory that
contains vour NetAcq files.

2 Use NetAcq to establish a connecion to your mstrument.
Downloading Firmware to SmartLink™

1 Move the cursor so that it is pointing to the bottorn status bar as shown
below and click with the left mouse button.

7: Smarilink Startup Applleation

File Deice Yiew Hndow Help

HEEE = BRI

Dirance; el Metwork Mooz, Made! KNM-DOYIZ-RSZ52-C Ser#ISI196034 Pv 1

2 Press CTRL f on your keyboard.

3



FAQ 5 — DownLOAD

SMARTLINK™ FIRMWARE

3 Select Device on the mrenu bar. The following drop-down menu will
appear.

SmarLink Startap Applicaior: [-Ta[ =}t
Wiew Wirdow pelp

Mew Dence findec: Oovics ———

P
LE*E } Qelaln Davicir N m—]

Dnvmr: ad Fhsh
Qunﬁgue che ¥

Recazneck Bance
Cevice Sethings
C3pturs

4 Select Download Flash from the drop-down menu. The following window
will appear.

- Cowmleag File
Filg blamme:
cinginend
13
Curwnlgmcd [
Exnd
# Applicaiun Flash
T Bt Fesh
List Files ot Tvpa: Orups
[Biash Fies (2:9) -1 = =
ALhG ’ Lanesl [
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FAQ 5 — DownNLOAD
SMARTLINK™ FIRMWARE
§ Click the Application Flash indicator , select the file containing the new
appcode, and click the Download button.

6 When the NetAcq finishes downloading the file the Download window will
close. Click the Reconnect bution on the toolbar check the boriom status
window to ensure the new firmware version is indicated.

maill ink Starmip Boplication
File [mvice Yiew Window Help

e -
Davice Hetwork Mens. Mode! KNM-DCY3I2-R5232-C Se#IGATAE0I4 P 1 2
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FAQ 7 — RS485 OvERVIEW

FAQ 7 — RS485 Overview

Configuring SmartLink™ Systems With
RS5485 Communication

The following figure shows how to create a network of individually-addressable
SmartLink™ instruments.

Emeridek

Srraracd n-l

_—
EL1AE RS
! PELIL
SHIUIT=—=
Motnesced ¥ .
R54EL Iy prezerd
To RS232 eompater

port on computer

&oevoS
ps2azTe B
gl RE4ES ; J J J
COMVERTER
- = L1 = £ p]
[s]:17] 1 > 1 H 1 5
: e Ny
DR2%

adapter

Cach SmartLink™ on an RS485 netwark must be configured by the nser to have
its own unique address. The default address (from the factory) of every
SmartLink is ¢. [f any two or more SmartL.ink™ instruments on the network
have the same address, they won't communicate properly! This situation might
bring down the network. There are two ways 10 aveid this problem.

1. Coniigure each SmartLink as you add it to the network,

Connect the first SmartLink™ (power and communications) to the network and
set its address to any printable ASCIY character. Record the address so you
won't duplicate it later. Connect the next SmartLink™, set its address to a
different string. Continue adding instruments in this fashion untl all are
connect with unique addresses.
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FAQ 7 — RS485 QVERVIEW

To set an address through the RS485 port, tvpe the following command
(choose appropriate values for your network}:

(0Y:config:comm:rs485 9600 cr string

where: (()=current address (0 is default},

2600 = Baud rate,

cr=EOL,

string = new address (any printable ASCII character)

2. Configure each SmartLink throngh the loeat port.

To configure an address through a local port, type the following command
(choose appropriate values for your network).

:coniiz:comm:rsd85 9600 cr string

where: (0)=current address (0 is default),

9600 = Baud rate,

cr=EOL,

string = new address (any printable ASCII character)

Malke sure to issue the *sav and the :system: posetup saved command, so
that each SmartLink will use the new address the next time it i5 powered up
(see FAQ 8- Saving Configurations and Power-on Setups and FAQY-

Saving Communication Addresses).
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FAQ 8 — SAviING CONFIGURATIONS
AND POWER-0ON SETUPS
FAQ 8 — Saving Configurations
and Power-on Setups

Every SmartLink™ is shipped with a default set of configurations. You can
change these using :Config commands. You can change Limits, Scaling, Units,
Channel contigurations, Averaging, and many others. If you do not save the
changes vou make all of them will be lost the next time the SmartLink™ lases
POwer,

You save and reuse new configurations with the following three commands:
*Sav, *Rel, and :System:POSetUp <Saved|Factory>.

Using *Sav and *Rc¢l to use your own
configurations

[f you want to be able to recall a setup after power is cycled you use the *Sav
command ta save the current setup Into the instrument's memory. When power
to the instrument is cycled it will still use the factory default configurations but
vou can reload the ones you saved by using the *Rel command. When you
issue the *Rel command the instrument uses the last set of configurations you
saved instead of the factory defaulis.

Using *Sav and :System:POSetUp to use
your own configurations at power-on

[f you want the SmartLink™ to use vour configurations instead of the factory
defauits you must save your configurations as described above and then tell the
mstrument to use them.

You use the :System: POSetUp <Saved[Factory> command to choose whether
the instrument will use the "Saved” or “Factory” settings at power up. The
default is “Factory™. If you choose *Saved”, the SmartLink™ will use the last
saved configurations. If you choose "Factory" it will use the factory default
configurations.
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FAQ 9 — SavinG
COMMUNICATION ADDRESSES

FAQ 9 — Saving
Communication Addresses

When you use a multidrop protocel network such as Ethernet or RS485, vou
must assign each SmartLink™ on the network a unique address. This is easily
accomplished using the NetAcq software that shipped with your instrument.
Just follow the procedure below.

Establish communication through the local port on your instrament. [f you have
not done this before refer to the Getting Started section of your SmartLink™
User" Manual and Programmer's Reference.

Change an Ethernet Address

1 Open the Command Prompt window in NetAcq and issue the following
commands.

:Config:Comm:Enet <X X0 XA XK (Where
JOOK XK XXX XXX is a valid IP address for the user's network) The
address that is assigned by ihe factory is 0.0.0.0

:System:POSetUp Saved
*Sav

The new ethernet address is now saved and the unit will power up with the
new address.
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FAQ 9 — SAviNG
COMMUNICATION ADDRESSES
Change an RS5485 Address

1 Open the Command Prompt window in NetAcq and issue the follewing
commands.

:Conftg:.Comm:RS5485 <baud> <CRICRLF|None> <Address> (Where
address any printable ASCII character). The address that is assigned
by the factory is: 0, the zero character.

‘System:PQSetUp Saved
*Sav

The mew RS485 address is now saved and the unit will power up with the
new address.

When vou issue the :Config:Comm: Enet or the :Config:Comm:RS483 command
the instrurnent will have the new address you specify, The new address wili be
lost the next time the unit loses power unless you issue both of the commands,

System:POSetUp Saved
“Sav

as show in the procedure above.
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ACCESSORIES

Accessories

SmartLink™ Communications Accessories
Pane! Meter Interface

The Panel Meter Interface connects to the local communications pert on any
SmartLink™ to provide complete access to SmartLink™ configuration and
measurement functions. Iis two line alpha numeric display and simple kevpad
make this accessory useful for setup and debug during system startup or for
maintenance operations. It also can serve as a local readout device eliminating
the need for a computer at the SmartLink™ {ocation. This product will become
available in the future.

Multimeter Interfoce

With the Multimeter Interface connected to any SmartLink™ a virtual
instrument is created. Based on 2 popular Personal Digital Assistant, the
Multimeter Interface is a powerful measurement interface which provides
extensive programming and display capability. To speed start up, predefined
menus of screens step you through SmartLink™ configuration and display
setup. Using the local communications port, the MiMI petmits complete
SmartLink™ use independent of a computer connected to the network

communications pert.
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Paneil Mceter Interface

Multimeter Interface
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ACCESSORIES

Other Options & Accessories
Calibration Data

Certain applications and calibration facilities require actual measured data in
order to develop trend lines or to optimize performance. Keithiey extensively
tests and records the values of many parameters, both in development and in the
manufacture of every product.

DIN Mouni Hardware

A DIN rail mounting bracket is available and may be attached to a SmartLink™
body with two self-tapping screws. SmartLink™ units have insulated bosses
molded in to prevent the mounting screws from contacting any nternal
circuitry.

Power Supplies

Any source of process power (9.5 - 34 VDC) is suitable for SmartLink™
operation. The accessory power supplies in the price list have been selected for
their robusiness and suitability for long term installations.

Power Supply Seltection Guide

Muodel Input Outpot Power Size Specs

See Catalog G0-260 VAC 24VDC 40 Watts  106mm X 66mm X 42mm  A-H

See Catalog 120 VAC 24VDC o Watts f6mm X 61mm X 30mm A-H
See Catalpe 240 VAC 24VDC & Watts £2mm X S6mm X 49mm ACE,
FGH
See Catalog 8-15VDC 12VDC 753Watts  106mm X 66mm X 42mm A BE,
GH
See Catalog 11-13 VDC 12VDC 40 Watts  106mm X 66mm X 42mm  ABE,
Gn
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Accessoriss

Common Specifications for all power supplies

lisred:

m g 0w o

H

Cable Type:

Protection:

Input Power:

Power Cords Available:

Humidity:
Operating Temperature:

Storage Temperature:

Dielectric Strength:
Isolation:
Isolation Resistance:

MTBF:
Safety:

Shielded

Thermal Shut Down, Overload
90-237 VAC, 47-63Hz

US, European, Japanese

0 to 90%
0 tp 50°C
“40° to 50°C

3,750VAC for 1 minute

500 VDC
10 MK

$0,000 hours

UL: 1012,478.1950
CSA: 22.2 No. 220

CE

EMIL:FCC Class B and CE

PCMCIA ard EISA Interface Boards

Most computers are equipped with RS-232-C, point-to-point communications
interfaces. While this is sufficient for a basic single SmartLink™ system or for
bench top debugging, a more capable interface provides multi-instrument
system capability. A selection of serial and Ethernet plug-in EISA cards for
desktop PC's and PCMCIA cards for notebook and laptop computers are

available.
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Calibration Setup

Connections, Warm-up, and Communication
Connections

Before starting the warm-up period, connect your SmartLink™ to the
calibration source(s) and any test equipment required. These connections are
shown in the Calibration Procedure sections, later in this manual.

Warm-up Period

Power up the instrument and allow it to watm-up for at least | hour before
performing calibration. If the instrument has been subjected to temperature
extremes, allow extra time for the instrument’s internal temperature to stabilize.
Typically, allow one extra hour to stabilize a unit that is 10°C (18°F) outside the
specified temperature range. The instrument requires an input voltage of 9.5-
28V VD,

Environmental Conditions

Conduct the calibration procedures in a space that has:

* An ambient temperature of 23°C =5°C
+ A relative humidity of less than 70% unless otherwise noted
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CALIBRATION BETUP

Communication Software Setup
Win 3.1 users

1. Double-click on the Tenminal icon under the Accessories window.

2. Under Settings menu select Terminal Emulation. Set terminal emulation to
DEC VT-100 (ANSD)

«s Terminal - Qntitled)
‘filz  Eut gRGLMLEE Phone | Transfers  Heip
W
Terming! Preferances...
Funchion Keve.. .
Text Yransfers..,
Binary Transfers. .-
Comnuricalions...
Mogern Con‘mnds..._
Fripger Eohe '
Tiner Wiade
Shovwe Function Keys

" i

f- C
™ DEC W52

T
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CALIERATION SETUP

Led

Nexi, under Settings Menu select Terminal Preferences... and set all the
seftings as given below.

Terminal Prefem:es ﬂ l
_ r Tewminal Modes — R ., CRALF — -
"t 7 Line Wrap I¥ Inbound -
. W Local Eche : I
' : 7 Sound
tdums P _ﬁi
~, @8 €132 . Felink
! ~Translations ]
Nnne 4]
United Kingdom
1Denmark Horway
e _ [ IBM to ANST :
v Show Scroll Bars Buffer Lines:
& Usze Function Amow and Cul Keps for Windows:

Finally, under Settings Menu select Communications. .. and also follow
settings as given below. Note: Check that the proper comm port is being
used under the Connector settings (i.e. either COMI1 or COM2)

~Baud Rate
P T Cze0 TR0 1200

P00 C4g00 ® € 19200 |

D_ata | L —— : r Stop 117 T ——
fr‘s op 07 Fy |f‘1 15 (‘2
»Pamsr -—  Flow Control—-  Connectar

¥ Mone | ' XonsXoft ; [None -
{* 0dd I ! £ Hardware COMZ .
i TEven | ' * None !

| Mank : !

i T Space ™ Parity Check I~ Camer Detect
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CALIBRATION SETUP

5. Savethe Terminal settings. Type *idn?. If the terminal settings are correct
you should get the following output in the Terminal window,

% Tenwinat - ILmbt TR [_ o] x|
Tile Edit Settngs Phone Transfars  Heip
»idn? A

Metwork Measurements Model KNM-DCU-R8232-C Ser#0 FUl <current reu>
=

+ . s LA

Win 95 asers

P

I. Use NetAcq to establish connection to your SmartLink™. (The “Getting
Started” section in this manual takes yoar through this process if you have
not dore this before.)

3]
b
h

Open the Command Prempt window in NetAcq by clicking on the (=]
button on the NetAcq toolbar or by selecting the “View™ menu item and
then “Command Prompt” from the drop-down menu. The following
window will open.

Fﬂeﬂewoe 3&&0 \kr:dwa Help

l II f"j I & I Rl __ _

Keithley Hetwork Meas. Model KNM DCY32-RS232-C SerB#110697004 PW/ 1.2
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CALIBRATION PROCEDURE: HiGH BPEED BRIDGE

Calibration Procedure: High Speed Bridge

Overview

The High Speed Bridge has two paths that you must calibrate; the measurement
path and the excitation path. Since they are independent paths vou can
calibrate them separately. The High Speed Bridge must be placed in a special
"calibrate” mode during the calibration process. The steps are outlined in the

‘Fn“nu!ing Ql‘f‘fiﬂnﬂ
CULAAVY LS SR LU S,

NOTE: Before you exir the "calibrate” mode you must save the calibration
constants that the High Speed Bridge generates. You save them by tssning the
command, sspstem.cal save.

When vou issue the :spstem:cal save command any constants that have been
generated since you entered the "calibrate” mode will be saved. (If you have
completed both the measurement path calibration and the excitation path
calibration, both will be saved.}

Measurement Path Calibration
Calibration Neotes

You must provide stable, precision voltages to the input cornectors of the
SmartLink™ during the measurement path calibration process.

You can either use a precision calibrator, such as the Fluke 5700A Calibrator,
used in this procedure, or you can use a stable voltage source that will ouiput
veltages from 2ZmV to §00mV and a precision DMM that will measure voliages
in this range with an accuracy of £ 1uV.

e
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CALIBRATION PROCEDURE: HIGH SPEED BRIDGE

Connect SmartLink™ to the Caflibrator

1 Connect the SmartLink™ instrument to a Fluke 5700A Calibrator as shown
in following diagram.

You will use channel 1 to calibrate the measurement path. This will
calibrate al} three channels since the same path is used by ali three.

+ MW+ 53— 53 E— E+
GHZ  fSHOMOM CHI CH3 2

10)s]s|7(s[5]4]3[z][1

{::>CH|
(-

L i
2o[1aj1af17[1sf15[14[13[12[11
CH2 CHz CHA [=11] CH1
M= M+]| s—s+|M—m+| S=SeE— E+

NHOMIIN

SINIHFHNSVIN

3
H
i
H

1600 looo ooo oo
oooocoon YW

(&0 ooooa oooood| |
s0 @ ||Doo ooo oo ool |
I OO0 ODoc oo

5700A Calibrator
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CALIBRATION PROCEDURE: HIGH SPEED BRIDGE

Calibration Process

Apply power to the instrument and let it warm up for at least 45 minutes. When
the unit is ready proceed with the calibration process as follows.

1. Enter Cal Mode
:gystem:calimpde an Ohio

|

2. Set the calibrator's output
to 0 millivolts & seleet
"Operate™ mode.

|

3. *Calibrate the zero point
ssystemical 1 zero 4000 on
{Replace 4000 with each gan
from the table below.)

Repeat for gains of
I 2000 through 10 as shown
' in the table below

4. Set the calibrator's output
voltage to 2 mVolts

{Replace 2 mVolts with cach
voliage from the table below,)

!

5. **Calibrate for a full-scale gain of 2000
:systemical 1 gainon
:system:cal 1 gain <calibrator cutput voltage=>

* When you issue the command, :system:cal 7 zero <gainvalue> on,
SmartLink™ will measure the short on channel 1, calibrate the zero point, and
return the measured value. It should have a value of 0V £0.04mV.

** When you issue the command, .system:cal T gain on, SmariLink™ will
measure the voltage on channel 1 and retumn the measured value. It should have
2 value that is equal to the calibrator’s output voltage = SpV.The following tabie
lists the full-scale voltages that must be applied 1o the “Measure™ inputs on the
SmartLink™ during the full-scale gain calibration process.
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CALIBRATION PROCEDURE: HIGH SPEED BRIDGE

Measurement Path Calibration Voltages

Gain Calibrator
Cutput Voltage
4000 Zmy
2000 4 mW
1000 fmV
400 20my
200 40 mV
100 30 mv
40 200 mV
20 400 my
10 00 my

Excitation Path Calibration
Calibrarion Notes

You must use a DMM that can read voltages ranging from 1Volt to 10 Volts
with an accuracy of + 10pV.

Connect Smartdlink™ to the DMM

1 Connect the SmartLink™ instrument to a DMM as shown in following
diagram. Set DMM to DC Voits.

You will use channel 1 to calibrate the excitation path. This will calibrate
all three channels since the same path is used by all three.
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CALIBRATION PROCEDURE: HicH SPEED BRIDGE

2 [SERellEETEGE] Jr
'z ojoja]7[e[s]a|s]2} %L"', .
: — !
| @ | Q§ :
: m - . hh i
H-_ m .
= | b x
‘'z e S|
2 |2c19hshi7[16]15]1a13]12] 11 = {
P E ToH2 [T CH2 | TOHY | eH T TR e | !
: M= Mt S—S+|m- M+ s—s+E— B+ n |

|
1

F

+{DMM) f_ , %
(DM

Calibration Process

The calibration process proceeds as follows.

1 Activate the 1 volt excitation output for channel I with the following
command.

:system;cal 1 excit 1 on

The SmartLink™ will ontput an uncalibrated voltage that should read
0.950V £ 0.1V on the DMM.

2 Calibrate the 1V excitation output using the following command.
:system:cal 1 excit 1 <actnal DMM reading>

The SmartLink™ will use the actual DMM reading to calibrate the 1V
excitation range.

3 Repeat steps one and two for the 2V, 4V, and 10V excitation outputs,
substituting 2.4, and 10 for the 1 in both commands {e.g. :system:cal 2
excit 2 on for the 2V range). The following table gives the specifications
for each excitation range.

BRG1I & 12 Excitation Voltage Levels and Tolerances

Excitativn Setpoint Excitation Voltage Toterance
1A% 0950V +0.05V
v 1.930V =0.05V

233



CALIBRATION PrRrocebure: HiGgr SPEED BRIDSE

4v 3950V +0.08V
HOY 0.750¥ +0.10V

Note |: Use aciwal cxcitation voliage measured during calibration to determing pawer
disapated at the sensor {sttain gage).

Note 22 With Azero ON the exgitation volrage is switched from wll seale for 450 msec o
zeto volts For 230 msee periodically,
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CALIBRATION PROCEDURE: HiGH SPEED BRIDGE

5 Save both the measurement path and the excitation path calibration
constants by issuing the following command:

:system:cal save
6 Check all the calibration constants by issuing the following command:
:system:cal? 1

The Smartlink™ will return the calibration constants for all the gains and
excitation output voltages. All constants must be 1.000 £0.01.

7 Exit calibration mode by issuing the following command:

:system:cal:mode off
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CALIBRATION PROCEDURE: DC VoLrs AND OHMS

Calibration Procedure: DC Volts and OChims

DC Volts Calibration
Conrect SmariLink™ jo the Calibrator

1 Connect the SmartLink™ inswrument to a Fluke 5700A Calibrator as shown
in following diagram.

-5¥ -
j b
o o|le G“|e &]a ) [2:]
= cw9912|5|11]a|10[7|g|s Eﬁ. l - 3
I | o — +]— |- +1—- +1 h";i i
5 QE g
o 1
% RE
z =R =
m 2
2 17— ], =, +| - * a E
m loow oo|13] 4 [14] 3 15| 2 pE| 1 ~ N
L= 3 -] - - - T 'ﬂ i
. A -]
LES 2
N
I
|
|
+(calibrator) &0 OoooOo ooooog ‘
. . O |(|Oooooo oo Ooc I
-(calibrator) ®0 e — :
000 ooo 000 oo @ |
DOoo 0o OO @ |

57004 Calibrator

2 Set the calibrator to output DC volts, and turn external sense off.
3 In the Terminal or HyperTerminal window, type this command:

:system:cal:mode:on Chio
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CALIBRATION PROCEDURE: DC VOLTS aND OHMS

4 Relow is the general command used for DC voliage calibration.
:system:cal <chan_list> vde <range> <se | diff> <stimulus>
Note: Use <chan_list>=2. (Eg. :systemcal 2 vdc 0.2 diff 0)

§ Perform all the steps listed in the table below to complete the DC volts
calibration. For each calibration step do the following:
+Set the calibrator to the indicated value, and make sure it is in operate.

*Press the ENTER key to calibrate that step.
*Wait until the instrument finishes each step.

DC voltage calibration Summary

<Ramge> | <se|diff> |<stimulus> )Calibmorvouagc
0.2 it 0 X oV
.2 dift 0.2 0.2V
0.2 se 0 oV
2 difi 0 oV
2 diff 2 v
2 diff 0 0v
20 diff 20 20V
20 se ol oV
20 sE 20 20V
40 diff 0 oV
40 aiff a0 a0V
40 s O oy
40 se 40 40V

Note: Go directly to the Resistance Calibration procedure after completing
the DC voltage calibration.
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CALIBRATION PRocepure: DC VoLrs ano OHMS

Ohms Calibration

Warning: Do not perform Ohms Calibration until you have completed the DC
Volts Calibration.

1 Connect the calibrator to the instrument as shown below.

Seose Low
] ]
& afa - 4 0 : L
= mmm12]511l6|10|719|3| ‘:":l% T2
n 18| = +|—= +- " +]- "+ h""'l 5
= ] v
& 3 T
[~
o HY '
® m3
X ES 3
z N 8
o L4 Dyl et ool B E‘ -
m ‘m m[13] 4[_14]3I15| 2|1a|1 | - 5
G L] Gt 0 LN S B
1 L
+
Sense High
[~ |.
| |
Senye High__\ L J‘
+calibrat Ccooco Do oood ‘
(calibrator) gg © |jooo oo oo l:n::l:J1
-(cahbratnr}"[__ o | ooC Oog 0o ‘
_AIe00 oo o o o | s Y @ ‘
Sense Low - ] OO0 Oc— a4 )= B

57004 Calibrator

2 Set the calibrator to cuiput DC volts, and turn external sense off.
Below is the general command used for resistance calibration:

:system:cal <chan_list> ohms <range> <seoc | 4W | AWOC> <stimulus>
(e.g. :system:cal 1 chms 200 seoc 0)
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CALIBRATION PROCEDURE: DC VoLTS AND OHMS

3 Perform the calibration steps summarized in the following table.
« Set the calibrator to the indicated value, and make sore it is in Operate
mode. (If the calibrator cannot output the exact resistance value, type the
input <stimulus> value to agree with the Fluke 5700A calibrator resistance.
- Press the ENTER key to calibrate that step.

» Wait until the instrument finishes each step before continuing.

Ohms Calibration Summary

CHAN | <range> <SEQC | W) <stimulys> | Calibrator resistance
iWOC>
1 200 SEQOC 0 (LR 9]
2 200 SEQC o o0
3 200 SEOC 0 o0
4 200 SEOC 0 (134
5 200 SEOC o (114
6 200 SEOC 0 (£5 ]
7 200 SEOC 0 00
8 20 SEOC 0 ¥3]
i 200 4N 0 002, EX SNSON
i 200 4WOC *<input> 1900
1 2k 4 0 GO EXSNEON
1 2k AWOC *<input> 1oxd
l 20k AW Q 0 Q. EXSNSON
i 20k AWOC *<mputs 19k
1 200k W 0 0L EX SNS ON
| 200k AWOoC *<input> 190K
1 m W {0 04} EX SNSON
1 Im aW *<input> 1.OMO Wait 30 sec
1 20m 4w 0 00 EX SNS ON
1 20m 4w *<input> 19MO Wait 60 sec
1 200m 4W 0 00, EX SNSON
1 200m W *<input> TOOMLY  Wait 90 sec

Teominal fesistance, Tvpe the ¥ Sinput> value to agree with sactual Fluke 5700A calibrator renstance value,

EX SN§ - External Sense
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CALIBRATION PROCEDURE: DC VOLTS AND DHIS

4 Save the calibration constants by typing:
:system:cal:save
8§ The calibration mode can the be turmed off by typing:

:sysiem:cal:mode off
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CALIBRATION PROCEDURE: PIEZ0O & CAPACITIVE PRESSURE-FORCE-
ACCELERATION

Calibration Procedure: Piezo & Capacitive
Pressure-Force-Acceleration

Pressure-Force-Acceleration Calibration

Calibration Nofes

You must provide stable, precision voltages to the input connectors of the
Smartlink™ during the measurement path calibration process.

You can either use a precision calibrator, such as the Fluke 5700A Calibrator,
used in this procedure, or you can use a stable voltage source that will cutput
voltages from OV to 10V and a precision DMM that will measure voltages in
this range with an accuracy of = 1uVv.

Connect SmartLink™ f{p the Calibrator

1 Connect the SmartLink™ instrument to a Fluke 5700A Calibrator as shown
in following diagram.

You will use channel { to calibrate all eight pressure-force-acceleration
channels since they use the same meaasurement path.
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CALIBRATION PROCEDURE: PiEZ0 & CAPACITIVE PRESSURE-FORCE-
ACCELERATION
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CALIBRATION PROCEDURE: Piezo & CAPACITIVE PRESSURE-FORCE-
ACCELERATION

Calibrarion Process

Apply power to the instrument and lel it warmn up for at [east 45 minutes. When
the unit is ready proceed with the calibration process as follows.

1. Abtach the calibrator to
channel #1

2. Eoter Cal Mode
:system:cal:moede on Ohio

3. Set the calibrater’s
output voltage to 9.5 Volts

Repeat for all positive
and negative gains

¥
4. Calibrate for a fall-scale gain of 1
:system:cal 1 gain on
‘ :system:cal 1 gain <actual input voltage in mV (9500 for 9.5V)>
i

The following table lists the [ull-scale voltages that must be applied to channe! 1
Inputs on the SmartLink™ during the full-scale gain calibration process.

Pressure-Force- Acceleration Calibration Voitages

Gain Calibrator
Output Voltage
+ cal value - cal value
I 95 mv 95 mV
14 930 my 950 mv
100 2300 mv 9300 mV
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CALIBRATION PROCEDURE: PIEZO & CAPACITIVE PRESSURE-FORCE-
ACCELERATION

4 Save the calibration constants by issuing the following command:
:system:cal save

5 Check the calibration constants for cach channel by issuing the following
command:

system:cai? 1
The SmartLink™ will return the calibration constants for the channel

specified. Constants for a gain of 1 must be 1.000 £0.01. Constants for
gains of 10 and 100 must be 1.000 0.05.

Temperature Calibration
Calibration Frocess

1 Connect a precision, 10 kOhm resistor or calibrator {10 kOhms = 5€2)
across the terminals of channel 9.

2 Make sure the SmartLink™ is in calibration mode (see step one in the
pressure-force-acceleration calibration process). Issue the following

commands,

:system:cal 9 temp on
1system:cal 9 temp <actual value of resistor in ghms>

3 Save both the temperature calibration constants by issuing the following
command:;

system:cal save
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CALIBRATION PROCEDURE: PtEZO & CAPACITIVE PRESSURE-FORCE-
ACCELERATION

4 Check the calibration constants by issuing the following command:
:system:cal? 9

The SmartLink™ will return the calibration constants for the channel. Al
constants must be 1.000 £ 0.03,

5 Exit calibration mode by issuing the following command:

:system:cal:mode off
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Notes
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SCALING

onal> MEASLRE > .
| Signa Mexs? <chon_list> FILTER :Scaling <chan_ist> <On|Off> 4 LIMITS )
- :Filter:Dig <chan_list> <OnjOff> :Scaling? <chan_list> i _
<<i_of_rdgs>|Off> 9 — i :Limits <<chan_list>|All> <On|Off>
:Meas:Chan? ‘Filter:Dig? <chan_list> CONFIG SCALING ‘Limits? <chan_list>
‘Capture? <chan_list> «Config:Scaling <chan_list> Limits:Status? <chan_list>
<#_of_rdgs|All> <lmmediate| CONFIG FILTER * <espan>&|<mb>&|<table>|<poly>> » -Limits:Digio? <digio_chani> - 2
Level <chanif> <level> :Config:Filter:Dig:MvgAvg <chan_list> :Config:Scaling? <chan_list> B
<HilLo>> <interval_usec> < of meas> :Config:Scaling:MB <chan_list> <m_value> R
<ASCI[Binary> :Config:Filter:Dig:MvgAvg? <chan_list> <b_value> CONFIG LIMITS Comm
TConﬁH F r’r’.rer'ﬂ;dra.r.rcea’ ccfmnl listz :Config:5caling:MB? <chan_list> :Conﬁg:l._|m|ts <chan_list> <Lim1|Lim2> ] .'
.  <Bessel|Butterworih> ‘Config:Scaling:Span <chan_list> <zero_value> <HilLo> <lim_value> <hysterysis> o
Muliple or Coordinated Confizure e y <+span> <-span> ‘Cenfig:Limits? <chan_list> <Lim1|Lim2> S
Measurements Measurements :Config:Scaling:Span? <chan_lists :Conﬁg:Limitg:Assoc <digout_chani>
’ | ~ p :Conf!g:Sca!!ng:U nits <¢chan_list> <"new_units"> c f_<f:h_a"_—h_5’t> <Li;n1 “Timz:'
SCAN :Config:Null <chan_list> <Input|level|Off> :Conflg:Scai!ng:Umts? q:han_hgt;- _ S onfig:Limits . Assoc? <digout_chani> y
:Scan? <<#_of scans>jOff> :Config:Null? <chan_list> ZCDnﬁgiSc:flh_ng:Fonnat <chan_list> <Default| Fixed
: ? - of_ {Dynamic Units Omly) <% digits_before> <# digits_after>>
:Scan:Status? ; - o - CONFIG DATA
. “ :Config:Scaling:Format? <chan_list> Ll L
:Scan:Time:Start? \ y, :Config:Data:Fields
:Scan:T!mc:Trig? ! \{ =) <AlllRead&|Units&|Chan&|
:Scan:Time:End? CONFIG CHANS (Par Channel) The commands in fhis box are moded spesific CONFIG UNITS The commands i STATISTICS Chan_Tag&|Rnum&[Time&
Config SCAN :Config? <chan_list> this box are model :Stats <chan_list> |Dates |Limits &|Stat>
:Ceonfig:Scan <chan_list> :Config <chan_list> Accel <Piezo|Cap> <fs_accel_g> <mV/g> <AC|DC> <30K|10K[1K|100> specific <0On[Off> :Config:Data:Fields?
ConfigiScan? <"chan_tag"> :Config:Units:Accel <glmps2|ips2> :Stats:Max?
:Conhg:Scan:Interval [Ceonfig <cham®> Calculoted <chand> <math _funcy <chan¥Br < “chan_tag"> :Config:Units:Accel? <chan_list>
<AN:MIM:5S . 558555> :Config <chan_list> DewPoint <"chan_tag"> :Config:Units:Force <Lb|N|Kg|0z> Stats:Min? -, -
:Config:Scan:interval? :Config <chan_list> Digln <# of_bits> <ActiveHigh|ActiveLow> <DIFF|SE> <"chan_tag"> ‘Cenfig:Units:Force? <chan_list> DATAMEM rCONFIG COM h
:Config:Scan:lnitiate <lmmediate | :Cenfig <chan list> DigOut <#_of_bits> <ActiveHigh|ActiveLow> <initial_state> <"chan_tag"> Config:Units:Chms Stats:Clear e o ) i
Trigln <Either|Rising|Failing> Configehan_lisr> Flow Xmit <fs_flow> <fs_signai> <zerv_signal> <UDIFF VSE IDIFF <shunichms>> <Ohms|Kohms[Mohms> <<chan_list>|All> :DataMem? <All| <chan_| st
<% _prewigger> | Level <chan#> < "chan tag™'> :Config:Units:Ohms? - A <All | Csca_n_hstb:* The commands in this box are madel specific,
<lavel> <HijLo> <% prefriggers> :Config <chan_list> Force Piezo <fs_force_Lb> <mV/Lb> <AC|DC> <30K|10K[1K[108> :Config:Units: Temp <DegC|DegF[K> _ <ASCII| Binary>
:Config:Scan:Initiate? <"chan_tag™> :Config:Units:Temp? DataMem:Clear Y ‘Config:Comm:RS232
Config:Scan:Data <MemOnly | :Config <chan_list~ Horsepower <torgue_chan#> <rpm_chanidé- <"chan_tag"> :Gonfig:Units:Torque :DataMem:Chans? <9800[1200|2400|4800]19200>
ProcessMerm | MemProcessXmit | :Config <chan_list> Humidity <type_code> <"chan_tag"> <FtLbjinLb/Nm|Kgm|InOz> ‘DataMem:Scans? <CR|CRLF|LF|None> <XonXaff|Mone>
ProcessXmit> Config <chan_list= I4C <range> <shunrohms> <DIFF SE> < AC|DC> <chan_tag™ ‘Config:Unifs: Torque? DataMem:Last? Config:Comm:R$2327?
:Config:Scan-Data? “Config <chan_list> IDC <range> <shuniohms> <DIFFISE> <"chan_tag"™> :Config:Units:VDC <Volts|mVolts> ‘Databem:Next? :Config:Comm:RS422
:Config:Scan:XmitFormat :Config <chan_list> Ohms <range> <¢W|SEJ4WOC|SEGC> <"chan_tag™> :Config:Units-VDC? .DamMem:M?msme? <9600[1200)2400|4800|193200>
<ASCII|Binary> :Config <chan_list> Pressure Gage <fs_psi> <bridge_type> <gage_factor> <poisson_ratio> :Config:Units:Weight <Lb/N|Kg|Cz> i " { :DataMem:Trig? <CR|CRLF|LF|None> <XonXoff|None:>
:Config:Scan: XmitFormat? <excitation_voltage> <"chan_tag™> :Config:Units:Weight? TIME. DATE :DataMem:Format? :Config:Comm:RS422?
'Config:Scan:FastMode <OfOn :Config <chan_fist> Pressure Xmit <fs_psi> <f_sigral> <cero_signal> <VDIFF, FSE JDIFF <shuntofms>> Config:Units :Strain <uE|Compmv> Time <hkh:mm:ss.sss> ‘DataMem:Time:Start? ‘Conftg:Comm:RS5485
<AbortOnComm | AbortOnTimer <"chan_rag"> :Config:Units :Strain? Time? fDataMeme_rmefTrlgz <9600|1200[2400{4800]19200>
<seconds> ><EngrUnitsOn | iConfig <chan_list> Pressure Piezo <fs_psi> <mV/psi> <AC|DG> <30K|10K|1K|100> :Config:Units:Pressure =ga:£':mmfddfyyw> ‘DataMem:Time:End? . f‘(‘&RICRLQé_E:gne) <address>
EngrunitsOfi> > <"chan_tag"> <psilAtm|KPa> :Date? :Config:Comm: [
:Conﬁg;sgcan;FastMQde? :Config <chan_list> RPM Encoder chlSES_PCf_I’B\I’OILIﬂDH> <"chan_tag"> :Config:Units:Press ure? Time:SyncTime CONFIG DATAMEM :Config:Comm:ENet <IPAddress>
:Config Scan:Delay <chan_lisr> :Config <chan_list> Strain Gage «fs_strain_uE> <bridge_type> <gage factor> <poisson_ratio> Config: Units:AC <Voits dB dBM> <hh:mm:=ss.sss> :Config:DataMem:Scans? :Config:Comm:Enet?
<Defaultiusec> <excitation_voltage> <"chan_tag™> Config:Units: AC? :Time:SyncTime? Config: DataMem:Captures? :Config:Comm EthernetiD?
.Config:Scam Delay? <chan_lise> :Config <chan_list> Temp RTD <PT385|PT3%16/<User r0 alpha beta delta>> <range> :Time:SyncGlcbal Config:DataMem :Mode :Config.Comm:Local
Config:Scan:Convert Values? <chan list> <SEJ4W[AWOC|SEDQC> <"chan_tag™> Config:Time:Format <WrapWhenFuli} <9600(1200|2400)4500/15200>
Config:Scar: ValidDara <chan_list> <Off | :Config <chan_list> Temp TC <te_type> <OpenTCOR|OpenTCOM> <IntRJ|ReflenTemp> CONFIG MEAS <time_bytes> StopwWhenFull> <CR|CRLFILF|None> <XonXoff|None>
Liml Limd> <"chan_tag"> :Config:Meas :Average <time_rsin> :Config:DataMem:Mode? Conflg:Comm:Local?
:Confiz:Scan ValidDaia? :Canfig <chan_list> Temp Thrmstr <type_code> <range> <d4W|SEJ4WOC|SEOC> <"chan_tag"> <#_rdgs_per_meas> :‘Config:Time:Format? :Comm?
7 ‘Config <chan_list> Torque GageDC <rated_cap> <p_scale_factor> <n_scale factor> - :Config:Meas:Average? Mo, J . 7\ J
<excitation_voltage> <"chan_tag™s :Config:Meas:Azero <On|Off|Once>
Arguments inside brackets: Config <chamd> VAC <range> <DIFF SE> <AC DC> < chun_tag "> :Config:Meas:Azero? System
<argument> Replace with appropriate value IgOHEg z'::a"-:!s:’ &DC ::agge> cD[thJSE> <"chan_t|ag'f'> fgg:gg:g::;orf *Sav, *Rel (Save & Recall) @O’_EI— OUTPUT
. :Config <chan_list> Weight Gage <rated cap> <p scale factor> <n_scale facior> : : ? . .
<A[BIC> Choose from sefections A, B or G <excitation_voltage> <"chan_tag"> P B - - -Config:Meas:Rsin <data_bytes> :ggzignggg::ﬁp:SavedlFactoryb- 4@_ :Output <chan_list> <value> <srep_defay> i«
Config <chan_lisy=Weight Xmit <5 welght> <fs_signal><=¢ro_siznal><VDIFF VSE [DIFF <shuniofuns== :Config:Meas:Rsin? :System:Model#‘l;. — Ot <ehan_list> Track <chan#>
Lall for informationavailabiin <“chan _iag"s [Config: Meas: Trig <fmmediate Trigin! “idn? (Identificati O ) *Rst (Reset) DigO DQutput? <chan_list>
o upgrading for non- FiashWare :Config<chan_list>Strain Xmit <fs_strain™<fs_signal> <zero_signal> <VDIFF\VSE IDIFF <shuntohms>> Digin <chant>> -Systemn:NodelD <“id™>  :System-NodslD? '
fighlighred fimictions Rev 1.3 /2297 <“chan_tist"'> - Config:-Meas: Trig? =Y ) i _ i D10
.................................................................. . %ﬁj = 2/ —
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