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DAQ6510 Data Acquisition and Logging

Multimeter System

DATASHEET

The DAQB510 is a precision data acquisition and logging system
that creates a new level of simplicity compared with the often
complicated configuration and control found in many stand-
alone solutions. A large 5-inch (12.7 cm) multi-touch display will
guide users through set-up, data visualization, and analysis,
removing the necessity of a PC and custom software for many
applications. If you prefer or require a PC, a complement of VI
and LabVIEW drivers and the Keithley KickStart Instrument
Control Software are available to help with any application.

Using Keithley’'s newest 68Y2-digit multimeter technology,
you will find even greater accuracy, functionality, and speed.
Two-year accuracy specifications are included, so you can
be assured your critical measurements remain accurate and
fully traceable.

With 12 plug-in switching and control modules available and
two module slots, you can build a test system that can measure
or control up to 80 devices-under-test (DUTs) in a multiplexing
configuration. With two 6x8 matrix modules, a total of 96
crosspoints, the DAQ6510 can test one or multiple ICs. For high
volume production testing, select a solid state multiplexer
module to maximize throughput with 800 channels/s

scanning speed and minimize downtime compared with

fixed life, electro-mechanical relays. A number of modules
have cold junction compensation, temperature references

for thermocouple temperature monitoring of devices during
environmental testing, and HALT and HASS accelerated life
testing. Even switch signals from wireless devices with RF
modules having a maximum switching frequency of 3.5 GHz.

Key Features
+ Large, 5-inch(12.7 cm) multi-touch capacitive
touchscreen with graphical display

« 2-year specified, full featured, traceable 6'2-digit
multimeter with 0.0025% DCV(1V, 10 V ranges)
basic accuracy

« Standard LAN/LXIand USB-TMC communication
interfaces

- Optionalinterfacesinclude GPIB, RS-232, and
TSP-Link® Technology

- 10different switch and control modules to connect to
as many as 80 DUTs in one test set-up

« Upto802-pole channels of thermocouple, RTD, or
thermistor temperature measurements

« Scanning speeds as high as 800 channels/second
with the solid state relay module

« Front paneljacks for stand-alone DMM operation

» KickStart easy-to-use control software with a
data acquisition and logging application

» Three-year warranty

Visualize, Execute, and Debug
Your Test Setup in Minutes

Build a test sequence and define the required
measurements from one setup screen. First, select the
channels that will be used. Next, assign a measurement
function to achannel ora group of channels. Then define
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both the time interval between measurements and scans
if multiple scans are required. That is the minimum set

of parameters needed to run a test. There are additional
optional parameters to adjust the measurements and the
switching to meet a specific application. One option eases
the identification of channels by allowing the creation of
aname for each channel. Do all this from two menus and
see -onone screen -how each channelis configured. The
touchscreen graphic display shows the channel setup and
the measurement programmed for each channel.

To test channels during setup, manually close channels on
the setup screen. The measurement on that channel is
displayed next to the closed channel. Thus, channel
performance can be verified during set up or debugged if
the measurement is out of the expected range before the
testis executed.
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Maximize the Range of Tests with
an Extensive Array of Plug-in
Switch Modules

Build a DAQ6510 test system with a selection of 12 plug-in
switch modules with a wide range of functionality. Select
from high-density, 40-channel multiplexer modules, a 6x8
matrix module, and multiplexer modules with digital I/0
and analog output. Also select a control module and two
RF modules with 2 GHz and 3.5 GHz bandwidths. Thus, the
DAQB510 with its 12 switch modules provides an extensive
range of flexibility to build a wide range of data acquisition
or test systems.

Channels can be configured for any DMM measurement.
For example, measure the temperature of devicesinan
environmental chamber with thermocouples using the
plug-in switch modules that have automatic cold reference
junction compensation for thermocouple measurements.
Measure up to 80 devices with two switch modules. Also
measure other parameters in addition to temperature.
The low frequency, multiple pole switch modules can allow
measurement of voltage, 2-wire- and 4-wire resistance,
and frequency. In addition, two modules have current
measurement channels.

Series 7700 Plug-in Switch Modules.
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DA0O6510 Touchscreen Display Front Panel

5-inch(12.7 cm) touchscreen allows One button access
access to more setup, monitoring, and for easier navigation
analysis data

Apps key for
quick access
to customized

DSBS 2T DO SITICH - KELTIMETER Z7ETEM)

LR ® =
programs : i [ e dielbul el Mz Seripl COMT o% 4 i . i Front panel
o | +23 721 0 DC [eins L inputs allow
Online HELP | " . . _ : Ll you to use
is just a button ! - | aich o -"-" | A the DI.\O.6510
press away - asac.ilgltal
multimeter
Store test results
and screen images
quickly via the USB
2.0 Host Port
Lower swipe screen speeds up access Front/rear input selector pushbutton
to often-used features such as function with LED to easily identify position
selection, statistics, and plotting
DAQ6510 Rear Panel
User-installable communications accessory. BNC input/output triggers
Provides connectivity options for GPIB, TSP-Link, LAN / LXI for external control and
or RS-232 and each with 6 programmable Interface synchronization
digital I/0 ports
USB-TMC
Interface
Line power

m y ! .
= inlet
7700 2

20 CHAN
MULTIPLEX

Slots for 2 plug-in switch modules provide flexibility
for numerous switching and control configuration
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Test a Wide Range of Devices and Components with
6'2-digit DMM High Performance Measurements

Make your measurements with instrument-grade quality. The DAQ6510 is a fully-featured 6'2-digit DMM. The chart below
shows all of the DAQ6510’s 15 measurement functions and ranges. All these measurement functions can be used with
the various plug-in switch modules. Furthermore, a channel can be programmed for enhanced measurement features to
address requirements for tighter tolerance or higher speed.

For maximum accuracy, measurements can be filtered and integrated over arange of time intervals. Low resistance
readings can be improved with a thermal offset compensation measurement technique. The DAQ6510 excels in low
resistance measurement with 1pQ sensitivity.

For maximizing measurement speed, make measurements as short as 0.0005 power line cycles (PLCs) or 8.3 ps for 60 Hz
power lines (10 ps for 50 Hz power lines). To analyze transient signals, use the DAQ6510’s digitizing function to sample a
voltage or current waveformat up to 1M sample/s.

DAQ6510 Measurement Capabilities

Logarithmic Scale 1f 1p n Tu Tm 1 1k ™ 16
DC Voltage 100 nvV NN 1010 V
AC Voltage 100 nvV NN 750 VRMS
DC Current 10 pA I 3 A
AC Current 100 pA I 5 A
Resistance (2-wire) 10 pO I 120 MQ)
Resistance (4-wire) Tp0 I 120 MO
Capacitance  0.1pF INNEG_G_—— 120 pF
Period 3.3 us I 330 ms
Frequency 3 Hz I 300 kHz
Diode 10 pv NN 12
(10 pA /100 uA/1mA /10 mA source)
Digitize Voltage 10 uV I 1010 v
Digitize Current 10 nA IE——— 3 A
Linear Scale
Thermocouple ~200°C I 1820°C
Thermistor -80°C N 150°C

2-,3-, 4-Wire RTD -200°C " 850°C

-500° 0° 500° 1000° 1500° 2000°

DAQ6510’s 15 measurement functions and ranges.
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Monitor Any Temperature Range and
Select Optimal Accuracy Using a
Wide Range of Temperature Sensors

The DAQ6510 can process signals from any of eight
thermocouple types to test over an extreme range of
temperatures, -200°C to 1820°C. For more accurate
temperature readings over a narrower temperature range,
the DAQ6510 can measure temperature from -80°C to 150°C
with a 2-year accuracy of 0.08°C using 2.5 kQ, 5 kQ), and

10 kQ thermistors. Alternatively, the DAQ6510 can measure
temperature between -200°C and 850°C using resistance
temperature detectors (RTDs) with 2-wire, 3-wire, and
4-wire configurations. Using a 4-wire RTD, temperature can
be measured with an excellent 2-year accuracy of 0.06°C.

The Series 7700 plug-in switch modules have multiple cold
junction compensation (CJC) circuits. The CJC circuits are
spaced around the module to ensure maximum accuracy for
all channels measuring thermocouples.

Use a pinch and zoom display feature for detailed study of test data.

Save Valuable Time with Continuous
Monitoring of Scan Test Status

Never lose time with a test in which a problem such as a
broken wire, a mis-wired connection, or a defective DUT can
invalidate days of data. Use the scan status, swipe screen
to continuously monitor channels. The status screen shows
the percentage of the test that has been completed, the

DATASHEET

number of scans that have been completed, measurements
on channels selected for monitoring, and whether any
measurements are out of range. A quick view of the display
can give an indication of the status of the test at any time
during the test. In addition to an indication of measurements
inan overflow condition, limit settings can be programmed
for any channel. The Status screen will display an out-of-
limit indication when any channel’s measurement is outside
the channel’s limit settings.

Local defbuffer1 1 No Script

*9,70767 °C

+19.943°C +9.7077°C
No overflows
Within limits
00:12 57 of 100

Quickly and easily monitor the status of a test using the DAQ6510 scan
status screen.

Maintain an Automated Test while
Interacting with the Instrument

Need to perform a quick check to ensure there are no
problems with the measurements that the DAQ6510 is
taking? Want to review the trend of the data? The DAQ6510
can be operated from the front panel while atestisin
progress. Data can be viewed in a table or displayed on a plot
without interrupting an automated scan sequence.

Scale Trigger IDLE ==

|
0.000s  0.226s 0.452s 0.678s 0.905s 1.131s 1.357s 1.584s 1.810s

Graphically view data during or at the end of a test. Display up to 20 channels
onone plot.

WWW.TEK.COM | 5



DAQB510 Data Acquisition and Logging, Multimeter System DATASHEET

Never Lose Data and Test Time

Data can be stored to an external USB memory stick to prevent data loss in the event of interruption of line power. The
DAQB510 also has an option to automatically restart scanning after a power interruption. If main power is lost, the DAQ6510
will re-start the scan when the power isrestored. The new data will be stored in a separate data buffer with time-stamped
measured data so that the lost time due to the power failure can be noted. Of mostimportance, there is nolost test time due
to the instrument sitting idle following a power outage.

INACT ++ Settings Scan Trigger
| 0.00000s |

IDLE == Settings Scan Trigger

Export to USB

Power Loss Restart <1 second

“
— = E
m
m
m

Select how you want to store datain the Scan menu. Choose to automatically restart a test after a power loss.

Save Test Time in Automated Test Systems

To maximize throughput and minimize total test time, use the reed relay or the solid state relay multiplexer module to achieve
scanning speeds up to 800 channels/s. Also save test time by reducing communication with the test controller. The DAQ6510
has the built-in intelligence to execute a test script, make decisions, and control other instruments. The DAQ6510 has
Keithley's Test Script Processor (TSP°) measurement and control language that the user can use to either execute existing
scripts or write custom scripts to run tests. TSP® scripting allows running powerful test scripts directly on the instrument,
without the need for an external PC controller. These test scripts are complete test programs based on an easy-to-use yet
highly efficient and compact scripting language, LUA (www.lua.org). Scripts are a collection of instrument control commands
and/or program statements. Program statements control script execution and provide facilities such as variables, functions,
branching, and loop control. This allows you to create powerful measurement applications without an integrated development
environment (IDE). Test scripts can contain any sequence of routines that are executable by conventional programming
languages (including decision-making algorithms), so the instrument can manage every facet of the test without the need

to communicate with a PC for decision making. This eliminates delays due to GPIB, Ethernet, or USB traffic congestion and
greatly improves test times.

DAQB6510 with
2450 SourceMeter® KTTI-TSP Option 2460 SourceMeter”®

TSP° Script

Conditional
branching

TSP-Link’ TSP-Link®

Calculations
and flow control

1/0 Control
(Triggering/
Handler)

Pass/Fail test
Prober/Handler
control
Datalogging/
Formatting

Devic
Under Test

Use a TSP script and the TSP-Link interface to execute a test for instrument-to-instrument communication without interaction with a computer.
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TSP®technology also offers mainframe-less channel expansion. The
KTTI-TSPis a user-installable accessory card offering connectivity to i siias e s s i

. . . ) channel.setdmm(chenList, dumm.ATTR_MEAS_FUNCTION, dum.FUNC_DC_VOLTAGE)
TSP-Link technology. This channel expansion bus allows connections channel.setdmm (chanList, dum.ATTR_MEAS NPLC, nplc)
to multiple DMMB51Q’s, other TSP-enabled instruments, and any e ntliee iiheilick: il RS e
LAN-based instruments together to form a tightly-synchronized ::ecbamel-secmccbanmsm dnm.ATTR MEAS_RANGE, range)
instrument system. Connection is provided with simple low cost i e
Category b Ethernet crossover cabling. The system is organized i et
in a master-subordinate configuration, essentially allowing the I
connected instruments to act as one. Other Keithley TSP-enabled - Apiy syamem defauios
instrumentsinclude the 2450, 2460, and 2461 Graphical SourceMeter® ==y
Source Measure Unit (SMU) Instruments, Series 2600B SourceMeter® il o
(SMU) Instruments, DMM7510, DMMB500, and Series 3700A Switch/ contiasmSean (1o, 100.0, 0.2, 5)
Multimeter systems. TSP-Link technology supports up to 32 ;Eicnﬁ”dlng;,m
instruments, so it's easy to scale a system to fit the requirements of = G s
an application. i e L

configDCVScan("111:1157, 10.0, 6.02, 1)

With the TSP-Link interface option, the KTTI-TSP, the DAQ6510 can vrigscan()
control other Keithley TSP instruments or control any instrument with :igg;i:fw;jwlogngr[] .
aLAN interface. For example, the DAQ6510 can send commands to a e
temperature chamber to operate at specific temperatures and execute end

ascanwhenthe chamber hasreached the programmed temperatures.
In fact, the DAQ6510 can execute an automated sequence entirely
without a PC thus saving test time and reducing the capital cost of the system. Using the TSP language to create a script, the
user can display messages for an operator in an automated or a semi-automated test system.

TSP scripting example.

Data Logging Software Simplifies PC Control, Acquisition, and Analysis

KickStart allows you to configure, test, and collect data from multiple instruments, including DMMs, power supplies, SMU
instruments, and dataloggers. You can control up to eight instruments at the same time and retrieve millions of readings
from each instrument. This makes KickStart a great solution for your datalogging needs and for capturing lots of data from
transient events with a digitizing DMM.

Gettinginsights quickly isimportant, so KickStart plots your dataimmediately and dedicates alarge portion of the viewing
areato the graph, while also allowing you to view and edit the most essential parameters of other instruments in your test
setup. KickStart also includes comparison tools to allow you to plot and overlay data from the run history of each test.

KICKSTART DATA LOGGING APPLICATION

Use the datalogger application to set up, program, and control the DAQ6510. Within minutes, configure channels, set
measurement parameters such as limits and trigger sources, and view results in real time.

BN 0P e TE o : e

Datalogger setup screen. Datalogger multi-channel plot display screen.

©
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Key KickStart features:
« Automate data collection from up to eight instruments
« Replicate tests quickly using saved test configurations

» Use statistical summaries and built-in plotting and comparison tools to
quickly discover measurement anomalies and trends

- Exportdatainready-to-use formats for additional analysis or to share test updates with your colleagues
Application Programs Expand DAQ6510 Utility
Add customized applications to the DAQ6510 to enhance the _
instrument’s capability. R

DAQ6510 Intro
The DAQ6510 includes factory-installed applications that: Compatible with DAQ6510

Showcases the features of this
product.

« Allow creation of amodified display to show data from
multiple channels.

« Report plug-in module relay closure counts that enable
determination of when a plug-in module needs to
be replaced.

These examples highlight the unique ability of the DAQ6510
torunspecialized applications that customize the user
interface. This can significantly change the way information
is displayed or even automated while running a test.

Ready to Use Instrument Drivers Simplify Programming

Prefer to create your own customized application software? Native NI LabVIEW®, IVI-C, and IVI-COM drivers are available for
downloading to simplify the programming process. For the DAQ6510 LabVIEW driver, please visit www.ni.com; for IVl drivers
please visit tek.com.

Wide Range of PC Interfaces

You can choose the interface that is most suitable for your needs. Two PC interfaces, LAN LXland USB, on the DAQ6510 are
standard. In addition, field-installable interface optionsinclude a GPIB interface, an RS-232 interface, and the Keithley TSP-Link
interface. All these optionsinclude six digital I/0 ports for direct instrument-instrument synchronization

and communication.

T & £ 1 ELY L
KTTI.RS232 KTTI.GPIB
i ; o) | F— , 3. hfr—l-__-‘yp
. iR et 2 ArEm: 9 * ( 3
. DIGITAL IO TSP-LINK s C€  DIGITAL /O RS-232 E o J<  DIGITAL /O IEEE-488 b‘ &

KTTI-TSP TSP-Link interface with 6 digital /0 ports.  KTTI-RS232 RS-232interface with 6 digitall/O ports. KTTI-GPIB GPIB interface with 6 digital I/0 ports.
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Use as a DMM for Test and
Troubleshooting

The DAQ6510 has front panel input terminals that enable use
of the DAQ6510 as a 6'2-digit DMM. When multiple channel
measurements are not needed, the DAQ6510 functions

as a DMM. Use the DAQ6510 with its front panel terminals

to troubleshoot a test setup, a circuit, or to verify the

value of a component. Save bench space and cost with an
instrument that performs like a DMM and a data logger. The
dual functionality enables maximized utilization of your
instrument.

With its front panel connections, the DAQ6510 can be used as a 6'2-digit DMM.

DATASHEET

Reduce Test System Downtime
and Save on Lifetime Costs

Unplanned system downtime results in loss of productivity
and delayed product shipments or loss of valuable
development time during product audit testing, accelerated
life testing, and environmental testing. To avoid unplanned
downtime, the DAQ6510’s plug-in switch modules have
counters for each relay that monitor the number of relay
contact closures. Thus, when relay switch closures
approach the manufacturers’relay life specification, the
switch card module can be replaced during scheduled
maintenance.

Many of the plug-in switch modules have multi-pin D-sub
connectors to ensure secure, minimal maintenance
connections in automated test environments. The D-sub
connectors minimize downtime when changing plug-in
switch modules during system maintenance or during the
setup of anew test system.

The DAQB510 is specified for both 1-year and 2-year accuracy
specifications with little difference between the 1-year

and 2-year specifications. Thus, for most applications, the
calibration cycle for the DAQB510 can be two years. This will
reduce the life cycle costs on your DAQ6510 by half.

The DAQ6B510 will save on unplanned system downtime,
minimize planned downtime, and save on lifetime calibration
costs making the DAQ6510 a highly economical asset in any
test system.
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Plug-In Module Selector Guide
Module Details
Model Number 7700 7701 7702 7703 7705 7706 7707 7708 7709 7710
20Channel, s2Ch. s0Ch. szscr;ewgh 40Ch. Single- s0Ch. SOﬁg-Csrt]éte
Differential Differential Differential _>peed, :°Ing All-in-One /0 | 32Ch. Digital | Differential 6x8 Matrix . .
Multi . . Differential pole Control . Differential
ultiplexer Multiplexer Multiplexer . Module. 1/0 Module Multiplexer Module. f
Multiplexer Module Multiplexer
_— Module Module Module Module
Description Module. Module
oo 20 3 40 32 40 20 10 40 48 20
Inputs
Multiplexer w/ . . . Independent | Multiplexerw/ | Digitall/0/ | Multiplexer w/ . Multiplexer w/
e Multiplexer Multiplexer Multiplexer SPST cJe Multiplexer cJe Matrix cJe
1x20 or 1x32 or x40 or 1x32 or 1x20 or two 1x10 or x40 or 68 1x20 or
Configuration two 1x10 two 1x16 two 1x20 two 1x16 1x10 two 1x5 two 1x20 two 1x10
Connector Oversized 50 pin female Oversized Two 50 pin Two50pin |Screwterminal| 50 pinmale Oversized 50 pin female Quick
Type screw terminal| D-suband25 |screwterminal| female D-sub | female D-sub D-suband 25 |screwterminal| D-suband?25 | disconnect
pin female pinfemale pinfemale |screwterminal
D-sub D-sub D-sub
Max. Voltage 300V 150V 300V 300V 300V 300V 300V 300V 300V 60V
Ly B 1A 1A 1A 500 mA 2A 1A 1A 1A 1A 01A
Current
Bandwidth 50 MHz 2MHz 2MHz 2MHz 10 MHz 2MHz 2MHz 2MHz 2 MHz 2MHz
Contact Life' 108 108 108 108 108 108 108 108 108 101
Switch Speed 3ms 3ms 3ms Tms 3ms 3ms 3ms 3ms 3ms 0.5ms
Other Details Max. power Max. power = Max. power Reedrelays | Max.power= 2 analog 32 digital I/0. | Max.power= Connects Solid state
=125 VA. 125 VA. =125 VA. 125 VA outputs. 16 Max. power = 125VA tointernal relays, 800
2current 2current digital outputs.| 125 VA. Event DMM. Daisy ch./second
measure measure Max. power = Counter/ chainmult. scanrate
channels channels 125 VA Totalizer cards forup
to 6x16 matrix
(DAQB510).
Max. power =
125 VA.
1.No load contact life. See switch module data sheet for additional specifications.
Module Function Capabilities
Model Number 7700 7701 7702 7703 7705 7706 7707 7708 7709 7710
DC Volts 4 4 v/ v 4 4 v/ v 4
DC Current 4 v/
VREEie
Tew/ iy v v v
,,,,,, Automatic CJC &
TICwW/ |
,,,,,,,,, Btematcc.
RTD 4 4 v/ v 4 v v/ v 4
Thermistor 4 v 4 v 4 v 4 v 4
Resistance v v v v v v v v v
(2- or 4-wire)
Continuity v 4 v/ v v v/ v/ v v/
AC Volts 4 4 v/ v 4 4 v/ 4 4
AC Current 4 v/
Frequency v 4 4 4 4 4 4 4 v/
Event Counter/ v/
Totalizer
Digital Input 4
Digital Output 4 4
Analog Output 4
Control 4
RF Switching
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Specification Conditions

This document contains specifications and supplemental information for the DAQ6510. Specifications are the standards
against which the DAQ6510 is tested. Upon leaving the factory, the DAQ6510 meets these specifications. Supplemental and
typical values are nonwarranted, apply at 23 °C, and are provided solely as useful information. Measurement accuracies
are specified for plug-in module user input terminals and DAQ6510 front input terminals and include conversion error for
thermocouple, thermistor, and RTD measurements. Additional switching module errors are included in the Characteristics
section under each function.

Measurement Conditions Include:

.

After a 30-minute warmup period

1PLC or 5 PLC measurement rate; for NPLC settings less than 1PLC, add appropriate noise error from Measurement Noise
table under each function

Autozero enabled

Calibration period: one year (recommended) or two years. Calibration period may vary depending on customer
requirements

24-hour accuracy specification is relative to calibrator accuracy

The communication accessory slot cover or an optional KT Tl interface card is properly installed on the rear of the unit

Definitions:

Tea: The temperature at which the instrument was calibrated (23°C for factory calibration)
Temperature coefficient: Additional uncertainty added for each °C outside T, +5°C

Power Line Cycle (PLC): 16.67 ms at 60 Hz and 20 ms at 50 Hz or 400 Hz line frequency; frequency automatically sensed
at power up

WWW.TEK.COM | 11
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DC Voltage
DC Voltage Accuracy (% of reading + % of range)
24 Hours 90 Days 1Year 2 Years Temperature
Range | Resolution Input Impedance Tea #1°C Tea #5°C Tea #5°C Toa £5°C Coefficient
100 mV 100 nV >10 GO or 10 MO #1%| 0.0015+0.0030 0.0025+0.0035 0.0030+0.0035 0.0035+0.0035 | 0.0001+0.0005
v Tuv >10 GO or 10 MO #1%| 0.0015+0.0006 | 0.0020+0.0006 0.0025+0.0006 | 0.0030+0.0006 | 0.0001+0.0001
10V 10 pv >10 GO or 10 MO #1%| 0.0010+0.0004 | 0.0020+0.0005 0.0025+0.0005 | 0.0030+0.0005 | 0.0001+0.0001
100V 100 pVv 10MQ +1% 0.0015+0.0006 0.0035+0.0006 0.0040+0.0006 | 0.0050+0.0006 | 0.0006+0.0001
1000 V! TmV 10MQ +1% 0.0020+0.0006 | 0.0035+0.0006 0.0040+0.0006 | 0.0050+0.0006 | 0.0006+0.0001

Measurement Noise Characteristics and Rejection Ratios

Measurement Rate in DCV RMS Noise Uncertainty

NPLCs Digits (in % of range + fixed base) 2 NMRR3 CMRR3

54 0 100dB 140 dB

5 0 60 dB 140 dB

14 8.5 0 90dB 140 dB

1 0 60dB 140 dB

0.14 0.00015+1pV 40dB 120 dB

0.1 5.5 0.00015+ 4 pVv - 120 dB

0.01 0.00030+6 Vv - 80 dB

0.0005 4.5 0.00500 + 40 pVv - 80 dB

DC Voltage Characteristics
Overrange

ADC Linearity (10 V range)

20%0on100mV,1V,10V, and 100 V ranges. 1% on 1000 V range.
0.0001% of reading + 0.0001% of 10 V range.

100 mV to 10 V Ranges: Selectable, >10 GQ or 10 MQ with <400 pF.
100V to 1000 V Ranges: 10 MQ +1% in parallel with <400 pF.

<50 pAat23°C

<600 nA peak-peak at 50 Hz or 60 Hz
500V
500V

Input Impedance

Input Bias Current
Common Mode Current

Earth Isolation >10 GO and <300 pF any terminal to chassis

peak

Common Mode Voltage LO terminal to chassis maximum

peak

Add £(0.0002% of range + 3 pV) within +1°C and <10 minutes since last autozero.
Add +(0.0010% of range + 10 pV) within +5°C and <60 minutes since last autozero.

Front-panel DAQ input: Input HI 1010 V, Sense HI(SHI)and Sense LO(SL0) 350 V referenced to LO

Autozero Off Error

Input Protection

Rear-panel DAQ input through the plug-in modules: 600 V¢, all ranges(note this level exceeds the maximum
input signal for modules: see the table below for module levels)

Plug-In Module Additional Uncertainties and Maximum Input Signal Levels

Plug-In Module Add the Following Uncertainty Maximum Input Signal Level
7000, 7002, 7008 Tpv 300V for7700,7702,and 7708
300V for7703 and 7707
7701,7703,7707 Buv
150V for 7701
300V for 7706 and 7709
150 V for 7701 3pv
B0V for7710

Notes

1. Foreachadditional volt over +500V, add 0.02 V of uncertainty.
2. Noisevaluesapply to terminals using alow-thermal short for 50 Hzand 60 Hz operation only. Measurements through a card may introduce additional noise.

3. NMRRforline frequencyis +0.1%. For DC common mode and 1kQ, unbalance on LO terminal, rejection of AC common mode signals is >80 dB foraline frequency +0.1%.
4. Linesyncon.
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Resistance

Resistance Accuracy #(% of reading + % of range)®

Test Current Open Circuit 24 Hours 90 Days 1Year 2 Years Temperature

Range | Resolution (£5%) Voltage (£5%) Tea 21°C Tea ¥5°C TeaL 25°C Tea ¥5°C Coefficient
108 100 10 mA 12,5V 0.0080+0.0200 | 0.0080+0.0200 | 0.0085+0.0200 | 0.0100+0.0200 | 0.0006+0.0010
1008 1000 10 mA 12,5V 0.0020+0.0020 | 0.0080+0.0020 | 0.0085+0.0020 | 0.0100+0.0020 | 0.0006+0.0001
1000 100 pQ) TmA 9.2V 0.0020+0.0020 | 0.0075+0.0020 | 0.0085+0.0020 | 0.0100+0.0020 | 0.0006+0.0001
1kQ TmQ TmA 9.2V 0.0020+0.0006 | 0.0065+0.0006 | 0.0075+0.0006 | 0.0090+0.0006| 0.0006+0.0001
10kQ 10mQ 100 pA 12.7V 0.0020+0.0006 | 0.0065+0.0006 | 0.0075+0.0006 | 0.0090+0.0006| 0.0006+0.0001
100 kO 100m0 10 pA 12,5V 0.0020+0.0006 | 0.0070+0.0010 | 0.0075+0.0010 | 0.0100+0.0010 | 0.0006+0.0001
1T™MQ 10 10 A 12,5V 0.0020+0.0006 | 0.0075+0.0006 | 0.0100+0.0006 | 0.0120+0.0006 | 0.0006+0.0001
10MQ7 100 0.7pAll10 MQ 71V 0.0150+0.0006 | 0.0200+0.0010 | 0.0400+0.0010 | 0.0450+0.0010 | 0.0105+0.0001
100 MQ7 1000 0.7pANl10MQ 71V 0.0800+0.0030 | 0.2000+0.0030 | 0.2000+0.0030 | 0.2500+0.0030| 0.047+0.0001

Resistance Measurement Noise Characteristics®

4-wire RMS Noise Uncertainty,

4-wire RMS noise uncertainty,

Measurement 2-wire RMS Noise Uncertainty Offset Compensation OFF offset compensation ON
Ratein NPLC Digits (in % of range + fixed base) (in % of range + fixed base)?® (in % of range + fixed base)?®
5 0 0 0
1 6.5 0 0 0
0.110 0.00015+0.10 mQ 0.00020+0.20 mQ 0.00030+0.25m0
0.1 £ 0.00050+0.35m0 0.00180 +2.00 mQ 0.00350 +3.50 mQ
0.01 0.00070+0.50 mQ 0.00260+2.50 mQ 0.00500 +4.00 mQ
0.0005 4.5 0.00650 +3.50 mQ 0.01000+7.00 mQ 0.01500+10.00 mQ

Resistance Characteristics

Overrange

Autozero Off Error

Offset Compensation

Open Lead Detector

Input Protection

20% onallranges

Add +(0.0005% of range +5 mQ) within +1°C and <10 minutes since last autozero
Add #£(0.0020% of range + 10 mQ) within +5°C and <60 minutes since last autozero
Selectableon 10,100,100 Q, 1k Q, and 10 kQ ranges, 4-wire mode only
Maximum 4-wire Lead Resistance 5
10% of range perlead for 10 Q, 100 Q, TkQ, and 10 kQ ranges
1kQ perlead for 100 kQ, TMQ, 10 MQ, and 100 MQ
Selectable on all ranges, 4-wire mode only; default is off.
Front-panel DAQ input: Input HI 1010 V, Sense HI(SHI)and Sense L0 (SL0) 350 V referenced to LO
Rear-panel DAQ input through the plug-in modules: 600 V., all ranges(note this level exceeds the

maximum input signal for modules: see maximum input signal levels for 7700 series plug-in modules listed in
DC Voltage Characteristics or separately supplied module specifications)

Q perleadfor1Qrange

Switching Module Additional Contact Resistance
See Plug-in Switching Module Data Sheet

Plug-In Switching Module Additional Uncertainties

Add the following to % of reading accuracy

Module 10kQ 100 k0 1MQ 10MQ 100M0
7701, 7703, 7707, 7709 0.001 0.01 0.1 1 10
7706, 7708 0.0005 0.005 0.05 05 5
7700, 7702 - - - 0.022 0.22
7710 % of reading error 0.00M 0.01 0n 1.1 n
Temperature Coefficient | 443 0.0003 0.003 0.03 0.3
(% reading/°C)

Notes

5. Specificationsare for 2-and 4-wire resistance. For 2-wire, use relative offset, and add 100 mQ) of additional uncertainty. For 4-wire, turn offset compensation on for <0 k) and off for >10 kQ.
The 1Qrangeisfor4-wire only.
6. Requiresal0-readingdigital filterat 1PLC or 2-reading digital filterat 5 PLC.

~

Specified for<10% lead-resistance mismatch at Hland LO.

8. Appliesfor1Qthrough1MQranges. For100 Qrange, multiple the listed values by five. Noise values apply to terminals using a low-thermal short for 50 Hzand 60 Hz operation only.
Measurements through a switching module may introduce additional noise.

9. Openleaddetection off.

10. Linesyncon.
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DAQ6510 Data Acquisition and Logging, Multimeter System

DATASHEET

DC Current
DC Current Accuracy *(% of reading + % of range)
Burden 24 Hours 90 Days 1Year 2 Years Temperature
Range Resolution Voltage Tea $1°C Tea 25°C TcL25°C Tea 35°C Coefficient
10 pAT 10 pA <013V 0.007+0.002 0.035+0.005 0.045+0.005 0.055+0.005 0.0030+0.0006
100 pA 100 pA <0.14V 0.010+0.002 0.035+0.005 0.045+0.005 0.055+0.005 0.0020+0.0005
TmA TnA <017V 0.007+0.006 0.035+0.005 0.045+0.005 0.055+0.005 0.0020+0.0005
10 mA 10 nA <017V 0.006+0.003 0.018 + 0.005 0.020+0.005 0.025+0.005 0.0015+0.0005
20 mA™ 10 nA <0.06V 0.010+0.150 0.015+0.025 0.020+0.025 0.025+0.025 0.0015+0.0025
100 mA 100 nA <0.20V 0.010+0.003 0.015+0.005 0.020+0.005 0.025+0.005 0.0015+0.0005
1A TpA <0.55V® 0.020+0.004 0.030+0.005 0.040+0.005 0.050+0.005 0.0030+0.0005
3A TpA <170V® 0.030+0.004 0.040+0.004 0.050+0.004 0.060+0.004 0.0030+0.0005

DC Current Characteristics

Overrange
1% on3 Arange

Front-Panel Input Protection
Keithley replacement part number FU-99-1

Plug-in Module Input Protection

Autozero Off Error

20% on 10 pA, 100 pA, TmA, 10 mA, 100 mA, and 1Aranges

Externally accessible 3A, 250V fast-acting fuse, 5x20 mm:

Fuse provided in 7700 and 7702 plug-in modules; PCB-mounted 3 A, 250V, fast-acting fuse

Add +0.004% of range within +1°C and <10 minutes since last autozero

Add £0.015% of range within £5°C and <60 minutes since last autozero

Nominal Shunt Resistance™

10 pA 100 pA TmA 10 mA 100 mA 1A 3A
10kQ 1kQ 1000 100 10 100 mQ 100 mQ
DC Current Measurement Noise Characteristics s
DC Current RMS Noise Uncertainty
Measurement Rate in NPLC Digits (% of range + fixed base)
5 0
1 6.5 0
0.11 0.0009+10.0 pA
0.1 65 0.0015+5.0 nA
0.01 0.0030+5.0nA
0.0005 4.5 0.0200+5.0nA

Notes

11. Specifications apply to front-panelinputs only.
12. 20 mArange for 27xx emulation mode only.
13. Add 1.5V whenusing with plug-in modules.
14. Guaranteed by design.

15. Noise values apply to openterminals for50 Hzand 60 Hz operation only. Measurements through a card may introduce additional noise.

16. Line syncon.
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DAQ6510 Data Acquisition and Logging, Multimeter System DATASHEET
Temperature
Thermocouple Accuracy +°C"7
2 Year Accuracy
Tca #5°C; all uncertainties in °C
Simulated or External CJC Internal CJC (on module) Temperature
Front Terminals, 7706, 7701, 7700, Coefficientin
Type Resolution Range 7700,7702,7708 |7709,7710|7703,7707 7708 7706 7710 °c/°c
J 0.001°C 0°Cto760°C 0.20 0.20 0.20 1.00 1.00 1.30 0.03
-200°Cto<0°C 0.20 0.20 0.40 1.50 1.90 3.00 0.03
K 0.001°C 0°Cto1372°C 0.20 0.20 0.30 1.00 1.00 1.00 0.03
-200°Cto<0°C 0.30 0.30 0.50 1.70 2.00 2.00 0.03
N 0.001°C 0°Cto1300°C 0.20 0.20 0.30 1.00 1.00 1.40 0.03
-200°Cto<0°C 0.50 0.60 0.80 1.80 2.30 3.60 0.03
T 0.001°C 0°Cto400°C 0.20 0.20 0.20 1.00 1.00 1.50 0.03
-200°Cto<0°C 0.30 0.30 0.50 1.60 2.00 3.50 0.03
£ 0.001°C 0°Cto1000°C 0.20 0.20 0.20 1.00 1.00 1.20 0.03
-200°Cto<0°C 0.20 0.30 0.30 1.50 1.80 3.00 0.03
R 0.010°C 600 °C to 1768 °C 0.40 0.50 0.70 1.00 1.00 1.20 0.03
0°Cto<600°C 0.80 1.00 1.50 1.50 1.60 2.20 0.03
s 0.010°C 600 °C to 1768 °C 0.40 0.50 0.70 1.00 1.00 1.20 0.03
0°Cto<600°C 0.80 1.00 1.50 1.30 1.60 2.20 0.03
5 0.010°C 1100 °C t0 1820 °C 0.40 0.50 0.80 1.00 1.00 1.00 0.03
350°Cto<1100°C 1.20 1.50 2.20 1.10 1.40 1.50 0.03

Resistance Temperature Detector (RTD) Accuracy +°C
Types: 100 Q platinum PT100, D100, F100, PT385, and PT3916 or user-configurable 0 Q to 10 kQ

Measurement 2 Year Accuracy Temperature Coefficient
Method Resolution Range Tea ¥5°C in°C/°C
2-wire'® 0.01°C -200°to 850°C 0.80 0.003
) o -200°t0 600°C 0.35 0.003
3-wire™® 0.01°C 3 3
>600°to 850°C 0.37 0.003
. . -200°t0 600°C 0.06 0.003
4-wire 0.01°C 3 3
>600°to 850°C 0.12 0.003
Thermistor Accuracy +°C
Types: 2.2 k0, 5k, and 10 kQ
Measurement 2 Year Accuracy Temperature Coefficient
Method Resolution Range Tea ¥5°C in°C/°C
2-wire 0.01°C -80°t0150°C 0.08 0.002
For readings >70°C, add this additional uncertainty per Q of lead, channel, and contact resistance
Thermistor Type Common Model Number 70° to 100°C >100° to 150°C
2.2k0 44004 0.22°CperQ 1.11°C per Q
5k0 44007 0.10°C perQ 0.46°C perQ
10kQ 44006 0.04°C perQ 0.19°C per Q

Notes

17. Accuracy excludes probe errors.
18. Specificationsdonotinclude errors that may arise from user’s cable or terminal resistance.
19. 3-wire RTD accuracy is for <0.10Q lead-resistance mismatch forinput Hland LO. Add 0.25°C per 0.1Q of HI-LO resistance mismatch.
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DAQ6510 Data Acquisition and Logging, Multimeter System DATASHEET
Temperature Characteristics
Thermocouple Conversion ITS-90
Thermocouple Reference Junction External (CJC on2001-TCSCAN or user-provided with 2000-SCAN) or simulated (fixed)
Open Thermocouple Detection Selectable per channel(open >130 kQ); default on.
Earth Isolation 500 Vo >0G0Oand <300 pF any terminal to chassis
AC Voltage
AC Voltage Accuracy *(% of reading + % of range)™®
Calibration 10 Hz to 20 kHz to 50 kHz to 100 kHz to
Range Resolution Cycle 3Hzto5Hz 5Hzto 10 Hz 20 kHz 50 kHz 100 kHz 300 kHz
100 mv 100 nv 24 hours 1.00 +0.02 0.35+0.02 0.04+0.02 0.10+0.04 0.55+0.08 4.00+0.50
1V Tpv
H 90 days 1.00+0.03 0.35+0.03 0.05+0.03 0.11+0.05 0.60+0.08 4.00+0.50
0V 10V
100V 100 pv lyear 1.00+0.03 0.35+0.03 0.06+0.03 0.12+0.05 0.60+0.08 4.00+0.50
750V 100 pVv 2years 1.00+0.03 0.35+0.03 0.07+0.03 0.13+0.05 0.60+0.08 4.00+0.50
Temperature Coefficient 0.100+0.003 0.035+0.003 | 0.005+0.003 0.011+0.005 0.060+0.08 0.200+0.020

AC Voltage Characteristics

Overrange (voltagesin Vgys) 20% on100mV,1V,10V,and 100 Vranges. 0% for 750 V range.

AC Measurement Method AC-coupled digital sampling with anti-alias filter

Crest Factor (excludes sine wave) Crest factors of up to 3:1at full-scale input or 10:1 maximum, whichever is greater

Autorange selects optimum range for crest factor up to 10:1
Accuracy specifications apply to all crest factors and are limited to a product of
(crest factor)x(fundamental frequency) < 3 kHz

Volt*Hertz Product <8x 107 V*Hz?!

Common Mode Rejection Ratio >70dB, for TkQ unbalance in LO lead

Detector Bandwidth Setting of 3Hz, 30 Hz, or 300 Hz sets maximum measurement aperture of 200 ms, 20 ms, or 2 ms,

respectively; only signals with frequency greater than the detector bandwidth are measured.

Input Impedance 1.1MQ +2%, in parallel with <100 pF

Input Protection Front-panelinput: 1100 VPEAK or 400 VDC on all ranges

Rear-panel input through the plug-in modules: 600 V., on all ranges(note this level exceeds the maximum
input signal for modules; see Maximum Input Signal Levels for 7700 Series plug-in modules listed below.

Maximum DCV 400V onanyACVrange

ACV Frequency Frequency reading automatically returned in reading buffer when in full buffer mode.

Frequency readings are specified asin the frequency and period table.

Plug-in Module Maximum Input Signal Levels

Module Maximum Input Signal Level
7700, 7702, 7703, 7708, 7707, 7708, 7709 300 Vs / 425 Vpgax
7701 150 Viys / 212 Ve ax
7710 42 Viys ! 80 Vopax

Notes

20. Specifications are for sine wave inputs >5% of range.
21. Guaranteed by design.
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DAOQ6510 Data Acquisition and Logging, Multimeter System DATASHEET

AC Current
AC Current Accuracy * (% of reading + % of range)?2
Burden 24 Hours 90 Days 1Year 2 Years Temperature
Range | Resolution | Voltage Frequency oAt z15C Tea 25°C Tea 35°C Tea 25°C Coefficient
3Hz-1kHz 0.10+0.07 0.10+0.07 0.10+0.07 0.10+0.07 0.015+0.010
100 pAZ 100 pA <0.14V
>1kHz - 10 kHz % 0.15+0.07 0.15+0.07 0.15+0.07 0.15+0.07 0.030 +0.010
3Hz-5kHz 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.015 +0.006
TmA 1nA <017V
>5kHz - 10 kHz?* 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.030 +0.006
3Hz-5kHz 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.015 +0.006
10 mA 10 nA <017V
>5kHz - 10 kHz?* 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.030 +0.006
3Hz-5kHz 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.015 +0.006
100 mA 100 nA <0.20V
>5kHz - 10 kHz?* 0.10+0.04 0.10+0.04 0.10 + 0.04 0.10 +0.04 0.030 +0.006
3Hz-5kHz? 0.10+0.04 0.10+0.04 0.10 +0.04 0.10 +0.04 0.015 +0.006
1A TpA <0.75V?
>5kHz - 10 kHz?* 0.15+0.06 0.15+0.06 0.15+0.06 0.15+0.06 0.030 +0.006
3Hz-5kHz? 0.15+0.06 0.15+0.06 0.15+0.06 0.15+0.06 0.015 +0.006
3A TpA <1.70 V%
>5kHz - 10 kHz?* 0.15+0.06 0.15+0.06 0.15+0.06 0.15+0.06 0.030 +0.006

AC Current Characteristics

Overrange

AC Measurement Type

Input Protection

Crest Factor?’(excludes sine wave)

ACI Frequency

Nominal Shunt Resistance 28

20% on 100 pA, TmA, 10 mA, 100 mA, and 1Aranges
1% on 3 Arange

AC-coupled true RMS; measures the AC component of the input
Digital sampling with anti-alias filter.

See DC Current Characteristics
10:1 maximum crest factor(1.75:1at full scale)

Autorange selects optimum range for crest factor up to 10:1

Accuracy specifications apply to all crest factors less than 5 and are limited to the product of
(crest factor)x(fundamental frequency)< 200 Hz

Frequency readings are automatically returned in the reading buffer when in full buffer mode.
Frequency values are typical.

100 pA TmA 10 mA 100 mA 1A 3A
1kQ 1000 100 10 100 mQ 100 mQ

Notes

22. Specifications are for sine wave inputs >5% of range and > 10 pAgys.
23. The 100 pArangeis only specified for front-panelinputs.

24. Typical performance for the indicated frequency ranges.

25. Add 1.5V forthe TAand 3 Aranges when used with a plug-in module.
26. For signals of <5 Hz, add 0.2% of reading uncertainty.

27. 100 pArangeis specified only for crest factors < 3.

28. Guaranteed by design.
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DAQ6510 Data Acquisition and Logging, Multimeter System

Frequency and Period

DATASHEET

Frequency and Period Accuracy * (% of reading)?®

2 Year Accuracy Temperature
Range Resolution Frequency Period TeaL 25°C Coefficient in°C/°C
3Hzto10Hz 333 msto 100 ms 0.100 0.0002
100 mV to 750 V >10 Hz to 100 Hz <100 ms to 10 ms 0.030 0.0002
(For signals >5% of range 0'0f001°/(‘;.ppm ~100 Hz to 1 kHz <10mstolms 0.010 0.0002
and >10 mVpgys) orreading >1kHz to 300 kHz <1msto 3.3 ps 0.009 0.0002
Square Wave 30 0.008 0.0002

Frequency and Period Characteristics

Measurement Method
Voltage Ranges

Gate Time

Continuity

Reciprocal-counting technique; measurement is AC-coupled using AC measurement functions.

100 mV gy full scale to 750 Vygi @auto or manual ranging.

User definable from 2 ms to 273 ms(default 200 ms)

Continuity Accuracy 2-Wire *(% of reading + % of range)?

Capacitance

Open Circuit 2 Year Accuracy Temperature
Range Resolution Test Current Voltage (5%) Tea 25°C Coefficient
1kQ 100m0 9.2V 0.010+0.010 0.0006 +0.0001

Capacitance Accuracy (% of reading + % of range)32

Charge Current 2 Year Accuracy Temperature

Range Resolution (5%)33 Tea 25°C Coefficient
1nF 34 0.1pF TpA 0.80+0.50 0.05+0.05
10nF 1pF 10 pA 0.40+0.10 0.05+0.01
100 nF 10 pF 100 pA 0.40+0.10 0.05+0.01
TpF 0.1nF 100 pA 0.40+0.10 0.05+0.01
10 uF InF TmA 0.40+0.10 0.05+0.01
100 uF 10nF TmA 0.40+0.10 0.05+0.01

Capacitance Characteristics

Overrange

Measurement Method

20% onallranges.

Constant current slope measurement.

Maximum Voltage and Voltage Clamp

For all devices: Clamped by hardware to <3 V.

Notes

29. Specifications apply for sine wave input with detector bandwidth of 3 Hz. For adetector bandwidth of 30 Hz, add 100 mHz uncertainty.
Foradetector bandwidth of 300 Hz, add 1Hz uncertainty.

30. Used for square waves with amplitude > 10% of range and 10 Hz to 300 kHz.

31. Doesnotinclude user’slead-resistance or plug-in module contact resistance.

32. Accuracies specified for cable, channel, and other stray connector capacitance properly zeroed with the REL function.

33. Discharge current limited to <10 mA.

34. Specifications apply to front-panelinputs only.
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DAOQ6510 Data Acquisition and Logging, Multimeter System

DATASHEET

Diode
Diode Voltage Accuracy *(% of reading + additional uncertainty)3®
Voltage Measure Maximum Voltage 2 Year Accuracy Temperature
Range Resolution Measurement Test Current (x5%) Tea £5°C Coefficient
12V 10 A 0.0045+60.0uV 0.0008+10 Vv
oV 100 pA 0.0045+80.0 Vv 0.0008+10 Vv
v 10pv
7V TmA 0.0045+170.0 pv 0.0010+10 pV
7V 10 mA 0.0045+1.1mV 0.0010+10 pV
Digitize
Digitize DC Voltage Accuracy #(% of reading + % of range)3®
2 Year Accuracy
Range Resolution Input Impedance Tea 25°C Temperature Coefficient
100 mV 10pv >10GQ or 10 MQ £1% 0.040+0.020 0.0025+0.0030
1Y% 100 pVv >10GQ or 10 MQ 1% 0.030+0.010 0.0025+0.0010
oV TmVv >10GQ or 10 MQ 1% 0.030+0.010 0.0025+0.0010
100V 10mV 10 MO +1% 0.030+0.010 0.0025+0.0010
1000V 100 mV 10 MO +1% 0.030+0.010 0.0025+0.0010

Digitize DC Current Accuracy *(% of reading + % of range)3¢

2 Year Accuracy
Range Resolution Burden Voltage Tea ¥5°C Temperature Coefficient
100 pA 10nA <0.14V 0.07+0.05 0.0030+0.0035
TmA 100 nA <017V 0.07+0.03 0.0030+0.0035
10 mA THA <017V 0.05+0.03 0.0030+0.0035
100 mA 10 pA <0.20V 0.05+0.03 0.0020+0.0035
1A 100 pA <0.55 V%7 0.07+0.03 0.0040+0.0035
3A 100 pA <1.70 V%7 0.09+0.04 0.0040+0.0035
Notes

35. Specifications apply to the front-panelinputs, only. Specifications do notinclude errors that may arise from user’s cable or connection resistance.
36. DCaccuracy specified with 1000 samples per second, 100-reading digital filter.
37. Add 1.5V for1Aand 3Aranges whenused witha plug-in module.
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DAQ6510 Data Acquisition and Logging, Multimeter System

DATASHEET

Typical Digitize Signal Characteristics

Typical performance for these conditions: Sample rate 1MS per s; sine wave input V., =-1dB full-scale of range

Spur-free Range SFDR THD + Noise SNDR Effective Number of Bits
Function: Range (1kHz / 10 kHz / 50 kHz) (1kHz /10 kHz / 50 kHz) Bandwidth (-3 dB, 5%) (1kHz/10 kHz/50 kHz)
DCV: 100 mV 75/70/50 65/60/50 210 kHz 9/9/7
DCV:1V 95/90/75 80/80/75 210 kHz 12712/ 1
DCV:10V 95/80/70 90/80/70 440 kHz 13/12/10
DCV:100V 50/35/25 50/407/30 17 kHz 10/8/77
DCV: 1000V 50/35/25 50/407/30 17 kHz 13/11/10
DCI: 100 pA 80/65/ 45 70/65/ 45 430 kHz 12/10/8
DCl: TmA 80/65/ 45 70/65/ 45 570 kHz 12/10/8
DCI: 10 mA 80/65/ 45 70/65/ 45 230 kHz 12/10/8
DCI: 100 mA 80/65/ 45 70/65/ 45 340 kHz 12/10/8
DCI: 1A 70/50/ 40 65/50/40 25 kHz n/81717
DCI: 3A 70/50/ 40 65/50/40 25 kHz n/81717

Digitizing Additional Characteristics

Maximum Resolution

Measurement Input Coupling

Sampling Rate

Minimum Record Time

Maximum Record Length (Volatile)

16 bits

DC coupled

Programmable 1kS through TMS/s

Tus

7 million with standard buffer (includes channel and formatting information)

DC Voltage Ratio
DC Voltage Ratio Calculation 38
Method Measurement
Channel A

Channel Ratio

(through rear input plug-in module)

Channel Ratio =
Channel B

Accuracy =(Accuracy of channel A measure range + Accuracy of channel B measure range)x Channel ratio

Channel Average

(through rear input plug-in module)

Channel A+ Channel B

2
Accuracy = Accuracy of channel A measure range + Accuracy of paired channel B measure range

Channel Average =

DCV Input Ratio
(HI-LO/SHI-SLQ)39.40

. HI signal
Ratio = - :
SHIsignal - SLO signal
Hlrange 10V .
Accuracy =( ———————xDCV% of range accuracy + x(0.0008% )= Ratio

HI signal SHI signal - SLO signal

Notes

38. See DC Voltage Accuracy. SHIand SLO: 10 V range only. SHI and SLO (sense)terminals referenced to LO input. Maximum voltage referenced to LO 12 V.
39. Sense terminals oninputs are limited to 10 V range during ratio measurement. Add 0.0015% + 0.0005% per °C temperature coefficient to DCV percent of range accuracy when using the 100 V

or 1000 Vrange onthe input terminals.

40. Specified for frontinputs only.
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DAOQ6510 Data Acquisition and Logging, Multimeter System

System Specifications

DATASHEET

Typical Single-Channel Rates, DC Functions“! 42
60 Hz (50 Hz) Operation

Functions: DCV (10 V) Functions: 4-wire 0 (<1kQ)
2-wire (<10 kQ), DCI(1mA) 4-wire and 3-wire RTD Function: Thermistor or Thermocouple
Measurements (readings per second)“?
NPLCs Buffer Computer Buffer Computer Buffer Computer
5 12(10) 11(9) 5(4) 5(4) 12(10) 11(9)
1 59(48) 58(48) 28(23) 28(23) 59(49) 57(48)
0.1 584 (490) 440(380) 180(160) 170(150) 580(480) 440(380)
0.01 4900(4100) 4800(4100) 400(390) 400(390) 4800(4100) 4700(4000)
0.0005 20600(20600) 19800(19800) 460(460) 460(460) 21000(21000) 20300(20300)
Typical Single-Channel Reading Rates, AC Functions“'
60 Hz (50 Hz) Operation
Measurements
Function: ACV, ACI Function: Frequency, Period (readings per second)
Detector Bandwidth Aperture Buffer or Computer
3 Hz 200 ms 1
30 Hz 20ms 10
300 Hz 2ms 100

Scanning/Multiple Channels (with optional scan cards)““

Typical Scanning Measurement Rates

Measurements Into Buffer/Computer (channels per second)

Scanning DCV or 2-wire O

>90 with 7700 plug-in module
>450 with 7703 plug-in module
>300 with 7710 plug-in module

Scanning Thermocouple, Thermistor, or 2-wire RTD

>90 with 7700 plug-in module
>450 with 7703 plug-in module
>300 with 7710 plug-in module

Scanning 4-wire Q and 3- or 4-wire RTD

>80 with 7700 plug-in module
>300 with 7703 plug-in module
>400 with 7710 plug-in module

Scanning ACV*4®

>60 with 7700 plug-in module
>170 with 7703 plug-in module
>220 with 7710 plug-in module

Scanning Alternating DCV and 2-wire Q

>90 with 7700 plug-in module
>430 with 7703 plug-in module
>430 with 7710 plug-in module

DIGITAL I/0 READ/WRITE, TOTALIZER READ SPEED

Read Digital Input 7707 plug-in module > 200

Write Digital Output 7706 plug-in module > 1400

7707 plug-in module >500

Read Totalizer 7706 plug-in module > 100

Notes

41. Reading speeds for autozero off, fixed range, autodelay off, offset compensation off, and open lead detector off where applicable.

42. Buffer measurements: For <0.1PLC, multisample, and single buffer transfer binary reading only.

43. Computer measurements: For5 PLC, 1PLC, and 0.1PLC single reading and single transfer to computer (USB).
44. Set-up conditions of the factory default setting with the following exceptions: 3.5 digits (0.0005 PLC), autorange off, autozero off, autodelay off, and open lead detection off.

45. Assume the signalis 10 kHz or above.
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Typical Function and Range Change Speed

Function Change Range Change Autorange
Function Time*“® Time*” Time*“®
DCV, DCI, or 2-wire Q48 <3.2ms
4-wire Q4% or 3-wire RTD <4ms <1.3ms <5.5ms
Thermistor -
Frequency or Period (2 ms aperture)
- <1800 ms <50 ms®0 <50 ms®0
ACV (300 Hz bandwidth)
ACI(300 Hz bandwidth) <100 ms <4ms <5ms
Capacitance <4ms <3ms <30ms
Digitize <4ms <5ms -
Diode <1Tms — -
Continuity <1Tms - -
Thermocouple <4ms - -
Bus Transfer Speed®
Readings/s
USB LAN GPIB RS232 (Baud 115200)
Average for 1000 readings (binary) 441,000 268,000 201,000 10,000
Averag'e for]OOO readin.gs with 972.000 150,000 105,000 2900
relative timestamp (binary)
Average for 109 readings with 46,000 29,000 17,000 290

Typical Digitize Voltage or Current 53

Sampling Rate

Measurements over USB to Computer

(readings per second)

10kS/s Up to 10,000
50 kS/s Up to 50,000
100 kS/s Up to 100,000

1MS/s up to7s maximum duration

At least 90,000

Triggering

Trigger Sources

External Trigger Delay
External Trigger Jitter

External Trigger In and Trigger Out
External Trigger Out, Maximum Rate

External Trigger In, Maximum Rate

Maximum Trigger In Current

Front-panel trigger key, timer, command interface, LAN/LXI, Trigger In(BNC rear panel), Digital I/0 (optional
accessory card), and TSP-Link® (optional accessory card)

<Tuswhen triggering from accessory card or rear BNC input

<Tuswhen triggering from accessory card or rear BNC input

0Vtob5Vlogicsignalinput and output, TTL-compatible, programmable edge pulse

Minimum pulse width: Tps

Up to 90 kHz, measurement dependent
Up to 150 kHz, measurement dependent

TmA

Notes

46. 3.5 digits, autozero off autorange off, threshold autorange off, 0.0005 PLC, excludes measurement time.
47. DCV=10V; 2-wire or 4-wire =1kQ; DCI=1mA; ACl=1mA; ACV=1V; Capacitance =10 pF.

48. 2-wire function for 100 Q range and up. For the 10 Q range, add 2.7 ms.

49. 4-wire function for 100 Q range and up. Forthe 1Qand 10 Q ranges, add 2.7 ms.

50. Whenrangingto 10 Vand above, add 1.8 s.

51. SCPIprogrammed using 4-byte binary format.

52. Format elements: Reading, relative timestamp, channel, and unit.

53. SCPIprogrammed using 4-byte binary format.
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Scanning
Scan Count
Scan Interval
Channel Delay

Measure Interval

1to continuous
Osto27.7hours
0to60s

O0sto27.7hours

Internal Memory

Maximum Reading Memory (volatile)

Up to 7 million readings with standard buffer (includes channel and formatting information).

Internal (non-volatile) Memory for Saved Scripts and Scan Configurations

6 MB, enables hundreds of scan configurations or TSP scripts to be saved in non-volatile memory.

General Specifications

Line Power

Power Supply

Power Line Frequency
Maximum Power Consumption
Typical Power Consumption

Mains Input Fuse

100V, 120V, 220V, and 240 V (+10%)

50Hzto 60 Hzand 400 Hz, automatically sensed at power-up

65 VA

30 VA

250V, 1.25 A slow-blow fuse: Keithley replacement part number FU-106-1.25

Environment and Regulatory

Operating Environment

Storage Environment

Specified for 0°to 50°C, <80% relative humidity at 35°C, altitude up to 2000 meters
-40°to 70°C

Vibration MIL-PRF-28800F Class 3, random

Warm-up 30 minutes to rated accuracy

Safety NRTL listed to UL61010-1and CSA C22.2 No 61010-1; conforms with European Union Low Voltage Directive
EMC Conforms to European Union EMC Directive

Mechanical

Display 12.7cm(5in.) capacitive touch, color TFT WVGA (800 x 480) with LED backlight

Rack Dimensions (W x H x D)
Bench Dimensions (W x H x D)
Shipping Weight

Input Signal Connections
Plug-in Module Slot
Communication Slot

Cooling

213.8mm(8.421in.)x88.4 mm (3.48in.)x 356.6 mm (14.04in.)
224.0mm(8.821in.)x107.2 mm (4.22 in)x 387.4 mm(15.25in.)

4.54 kg (10.0Ib.)instrument only

Front plug-in modules

Two slots onthe rear panel; see Plug-In Module Accessories

One slot onrear panel, see Optional Interfaces and Programmable Digital I/0

Forced air, fixed speed
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Remote Interface: Standard

LAN/LXI version 1.5 core 2016

USB Device (rear panel, Type B)
USB Host (front panel, Type A)

RJ-45 Connector: 10/100BT. IP Configuration: Static or DHCP (manual or automatic).
Web Interface: Virtual front panel. LXI Compliance: 1.5 LX| Device Specification 2016.

2.0 full speed, USBTMC compliant

USB 2.0, support for flash drives, FAT32. Capability: Import/exportinstrument configuration files, reading
buffers, screen captures, and scripts

Language
SCPI(default)
TSP

Emulation Modes

Default command set, Standard Commands for Programmable Instruments, SCPI-1999

Embedded Test Script Processor(TSP)accessible from any host interface; responds to high-speed test
scripts comprised of remote commands and statements (for example, branching, looping, and math); able to
execute test scripts stored in memory without host intervention

Keithley 2700 and 2701

Math Functions

REL, Minimum, Maximum, Average, Standard Deviation, peak-peak, dB, Limit Test, Percent, 1/x, and mX+b
with user-defined units displayed

Miscellaneous

Real-time Clock

Timestamp Resolution
Password Protection
Alarms

Power Failure Recovery Mode

Lithium battery backup, CR2032 coin-type, factory replaceable (3+ years of battery life); set and read year,
month, day, hour, minute, and second. (Note: Seconds are not adjustable.)

15 ns with standard or full buffer style
30 characters
Up to six: See Optional Interfaces and Programmable Digital I/0

User selectable, resumes scanning once power is re-applied

Optional Interfaces and Programmable Digital 1/0

KTTI-GPIB
KTTI-RS232
KTTI-TSP

Digital I/0
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GPIBIEEE-488.1compliant; supports IEEE-488.2 common commands and status model topology
RS232, 9-pin d-sub female connector; standard baud rates from 300 to 115,200 bps are supported

RJ-45(quantity 2); TSP-Link® expansioninterface allows TSP-enabled instruments to trigger and
communicate with each other(Requires Category 5e 10/100 BT Ethernet crossover cabling)

For KTTI-RS232, KTTI-GPIB, and KTTI-TSP

Connector: 9 pin d-sub female

5V Power Supply Pin: Limited to 500 mA > 4 V(solid-state fuse protected)
Lines: Sixinput/ output, user-defined for control, alarms (limits), or triggering
Input Signal Levels: 0.7V (maximum logic low), 3.7V (minimum logic high)
Input Voltage Limits: -0.25 V (absolute minimum), 5.25 V (absolute maximum)
Maximum Source Current: 2.0 mA at >2.7 V(per pin)

Maximum Sink Current: -50 mA at 0.7V (per pin, solid state fused)
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Ordering Information

DAQ6510 Data Acquisition/Multimeter System with 2 Module Slots

Supplied Accessories

1757 Pair, general purpose test lead set, 1000 V Cat Il
USB-B-1 USB Cable, Type Ato Type B, Tm(3.3 ft)
Traceable Calibration Certificate

Three-Year Warranty

Instruction Manuals/Documentation (available at tek.com/DAQ6510)

DAQ6510 Quick Start Guide
DAQ6510 User’s Manual
DAQ6510 Reference Manual

Software and Drivers (available at tek.com)

IVI/VISA Drivers for Microsoft® Visual Basic®, Visual C/C++°
National Instruments (NI°) LabVIEW™, NMI LabWindows™/CVI (available at ni.com)
TSP Toolkit Softwarer available at tek.com

KickStart available at tek.com/kickstart

Optional Series 7700 Plug-in Switch Modules

7700 20-channel Differential Multiplexer Module with Automatic CJC
7701 32-channel Differential Multiplexer Module

7702 40-channel Differential Multiplexer Module

7703 32-channel, High-Speed, Differential Multiplexer Module

7705 40-channel Single-Pole Control Module

7706 All-in-one /0 Module

7707 32-channel Digital I/0 Module

7708 40-channel Differential Multiplexer Module with Automatic CJC
7709 2-pole, 6x8 Matrix Module

7710 20-channel Solid State Differential Multiplexer with Automatic CJC

DATASHEET
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Optional Interfaces and Programmable Digital 1/0

KTTI-RS232 RS-232 Communication and Digital I/0 Accessory, user-installable
KTTI-GPIB GPIB Communication and Digital I/0 Accessory, user-installable
KTTI-TSP TSP-Link Communication and Digital I/0 Accessory, user-installable (Requires Category 5e 10/100 BT

Ethernet crossover cabling)

Available Accessories

Test Leads and Probes

1752 Premium Safety Test Lead Kit
1754 2-Wire Universal 10-Piece Test Lead Kit
5804 Kelvin (4-Wire) Universal 10-Piece Test Lead Kit

PC Communication Interface and Cables

KPCI-488LPA IEEE-488 Interface for PCl Bus
KUSB-488B IEEE-488 USB-to-GPIB Interface Adapter
174694600 CAT5E Crossover Cable for TSP-Link/Ethernet

Triggering and Control

8503 DIN to BNC Trigger Cable
Rack Mount Kits

4299-8 Single Fixed Rack Mount Kit
4299-9 Dual Fixed Rack Mount Kit

Replacement Fuses
FU-99-1 Current Input Fuse, 3 A, 250 V Fast Acting 5x20 mm
FU-106-1.25 Main Input Fuse, 1.25 A, 250 V, Slo-Blo

Available Services

Extended Warranties

Instruments

DAQ6510-EW Jyear factory warranty extended to 4 years from date of shipment
DAQ6510-5Y-EW 3year factory warranty extended to 5 years from date of shipment
Plug-in Modules See Plug-In Module Data Sheets

Calibration Contracts

Instruments

C/DAQ6510-3Y-DATA KeithleyCare 3 Year Calibration w/Data Plan
C/DAQ6510-5Y-DATA KeithleyCare 5 Year Calibration w/Data Plan
C/DAQ6510-3Y-STD KeithleyCare 3 Year Standard Calibration Plan
C/DAQ6510-5Y-STD KeithleyCare 5 Year Standard Calibration Plan
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7700 20-channel, Differential Multiplexer Module

with Automatic CJC, Screw Terminals, and up to 50MHz Bandwidth

The 7700 plug-in module offers 20 channels of 2-pole or 10 channels

of 4-pole multiplexer switching that can be configured as two
independent banks of multiplexers. There are two additional protected
channels for current measurements. Automatic CJC is provided

so that no otheraccessories are required to make thermocouple
temperature measurements. In addition, the 7700 contains latching
electromechanical relays that enable signal bandwidths of up to

50 MHz. The 7700 isideal for RTD, thermistor, and thermocouple
temperature applications.

Key Features
« 20channelsforgeneral purpose measurements, plus two channels
to measure current

- Qversize screw terminal connection blocks are standard for easier
connections

«  50MHzbandwidth

- 300V, 1TAcapacity forvoltage channels; 60 W, 125 VA
- 3 Acapacity forcurrent channels

- Lowinsertionlossof upto50 MHz

« Relayclosuresstoredinonboard memory

Cardlnput ~ HIO
Lto—m—m——
CardSense  HI O
Lo—m
gol'dguncﬂon
ef
H o——oT o
Channel 1 Lo L
. Channel 25 (see Note)
(Channels 2-9) N Backplane isolation
Channel 19 H [ 01/0 O HI Input
Lwo——o*"o oo oo
Channel23 ¢\ & Ie) 41
2-Pole (Open) — =
4-(PO|E(C|OS)Ed) Channel 24 (see Note)
see Note annel see Note
CR:I'(iguncﬂon Backplane isolation
Channel 11 i } [ o S
ense
L0 e /C oL L To Instrument
. Backplane
(Channels 12-19) :
Chamel20 L°
anne 10 !
A AMPS
HI o o
Channel 21 ! —
L o o
NOTE: Channels 23-25 in this schematic refer to
3A the designations used for control and not actual
HI T 1 available channels.
Channel 22 ! For more information, refer to the ROUTe:MULTiple
w o o command section in the Instrument User's Manual.
Channels 24 and 25 can be individually controlled
using ROUTe:MULTiple if the module is not to be
Card AMPS O—— connected to the internal DMM.
o S —

Specifications
Capabilities
Channels 1-20

Channels 21-22
Inputs

Maximum Signal Level

Channels(1-20)

Channels(21-22)
Contact Life (typ.)

Multiplex one of twenty 2-pole or one of ten 4-pole signals

into DMM.

Multiplex one of two 2-pole current signals into DMM.

300V DCor300Vrms(425V peak)for AC waveforms, 1A
switched, 60 W, 125 VA maximum.

60V DCor30Vrms, 3 Aswitched, 80 W, 125 VA maximum.
>10° operations at max. signal level. >10% operations no

load'.

1. Openthermocouple detector onduring thermocouple measurements. Minimum signal level

10mV, 10 pA.
Contact Resistance
Contact Potential

Offset Current
Connector Type

Isolation Between Any Two Terminals: >10'° (), <100 pF.

<1Qatendof contact life.

<+500nV typical per contact, 1puV max. <500 nV typical

per contact pair, TpV max.

<100 pA.

Screw terminal, #20 AWG wire size.

Isolation Between Any Terminal and Earth: >10° (0, <200 pF.
Insertion Loss (50 Q Source, 50 O Load)

w/Internal DMM

w/o Internal DMM

<0.1dB

1MHz

1MHz

<3dB

2 MHz

50 MHz

Crosstalk (50 Q Load):

w/Internal DMM

w/o Internal DMM

10 MHz

<-40dB

<-40dB

25MHz

<-25dB

Common Mode Voltage
300V or300Vrms(425V peak)for AC waveforms between

General
20 Channels

2 Channels
Relay Type
Actuation Time

any terminal and chassis.

20 channels of 2-pole relay input. All channels

configurable to 4-pole.

2 channels of current only input.
Latching electromechanical.

<3ms.

Environmental and Safety
Operating Environment: Specified for 0°to 50°C.

Weight

Specifiedto 80% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conforms to European Union EMC Directive.
Safety: Conforms to European Union Low Voltage

Directive

RoHS: Conformsto European Union RoHS Directive

0.45 kg (11b).

Supplied Accessories

CC-92-1
TL-23

Setof 20 Cable Ties
Screwdriver

Available Services

7700-3Y-EW

1-year factory warranty extended to 3 years from date of

shipment

Ordering Information

7700

Warranty

20-channel, Differential Multiplexer Module with
Automatic CJC and Screw Terminals

Tyear
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7701 52-channel Differential Multiplexer Module

The 7701 plug-in module offers 32 channels of 2-pole or 16 channels
of 4-pole multiplexer switching. Its 32 channels can be configured
for common-side 4-wire ohms. They can also be configured as two
independent banks of multiplexers. It isideal for RTD or thermistor
temperature applications.

Key Features
- Configurable for 32 channels of differential measurements,
with up to 16 channels of 4-pole measurements

« Two female D-shell connectors are standard for secure hook-
up and quick teardown

« 150V, 1Acapacity forvoltage channels; 60 W, 125 VA
« Relayclosuresstoredinonboard memory

« Screw terminal jumpersallow user-configurable DMM
connections

o
External o
Wiring fo}
Access °
H O——mMmm
Multiplexer 1 User
—_ .
Lo ——® Configurable
y Q Screv_v
o 0 HI o—o/o— Terminals
annel B —®
oo o—
.
(Channels 2-15) H Channel 35 Screw ]
(see Note) i Terminals
H o—o7 o o o—® ®@— Hi
Channel 16 H : lﬂa?kp'ﬁ“e DM M Input
s~ lIsolation
Lo—o" o oo 0—F® ®@— Lo
Lo
Channel 33
2-Pole(Open) © ° - ;I'ot |
4-Pole (Closed) oMM
(see Note) Channel 34 Screw
(see Note) W Terminals
Ho—oT o o/‘;/caackplan:g—® ®—Hi
Channel 17 o .’C O/"/ Isolation EE MSense
. Lo
(Channels 18-31) s
Hio 0 H ° The 7701is rated for low-voltage applications.
Channel 32 B When connecting the 7701to the internal DMM via
10 0—0” o— the screw terminals, allother modules in the
mainframe must be derated to 150 VDC or 150V rms
HI o (212 V peak) for AC waveforms.
Multiplexer 2
L o————rr—

NOTE: Channels 33-35in this schematic refer to the
designationsused for control and not actual
available channels.

For more information, refer to the ROUTE:MULT
command section in the Instrument User's Manual.
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Specifications
Capabilities
Channels 1-32 Multiplex one of 32 2-pole or one of 16 4-pole signals into
DMM. Configuration supports dual 1x16 independent multi-
plexers.
Inputs
Maximum Signal Level
Any channelto Any Channel(1-32): 150 V DC or 150 Vrms
(212 V peak)for AC waveforms, 1A switched, 60 W, 125 VA
maximum.

Contact Life (typ): >10° operations at max. signal level.

>10% operations no load’.
1. Minimum signal level 10 mV, 10 pA.

Contact Resistance <1(Qanypathandadditional 10 at end of contact life.
Contact Potential <B pV per contact pair.
Offset Current <100 pA.

Connector Type 50-pin female D-shell, Channels 1-24.
25-pin female D-shell, Channels 25-32.
Supplied with male IDC ribbon cable connectors.

Isolation Between Any Two Terminals
>10°0Q, <200 pF.
Isolation Between Any Terminal and Earth
>10°0, <400 pF.
Cross Talk(1MHz, 50 O Load)
<-35dB.
Insertion Loss (50 Q Source, 50 O Load)
<0.35dB below TMHz. <3 dB below 2 MHz.

Common Mode Voltage
300VDC or300Vrms(425V peak)for AC waveforms
between any terminal and chassis.

General

32 Channels 32 channels of 2-pole relay input. All channels configura-
ble to 4-pole.

Relay Type Latching electromechanical.

Actuation Time <3ms.

DMM Connections Screw terminals provide internal DMM connections to

channels 34 and 35 and connections to external wiring
access.
Environmental and Safety

Operating Environment: Specified for 0°to 50°C.
Specifiedto 80% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conformsto European Union EMC Directive.

Safety: Conformsto European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive

Weight <0.52kg(1.161b).

Supplied Accessories

7709-306A 50-pin D-Sub Male IDC Connector Kit

7709-307A 25-pin D-Sub Male IDC Connector Kit

J-15 Jumper Wires, quantity 4

Available Accessories

7789 50-pin male, 25-pin male D-shell solder cup connectors

7790 50-pin male, 50-pin female, 25-pin male D-shell IDC
connectors

Available Services

7701-3Y-EW 1-year factory warranty extended to 3years from date of
shipment

Ordering Information

7701 32-channel, Differential Multiplexer Module

Warranty lyear
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7702 40-channel, Differential Multiplexer Module

with Screw Terminals

The 7702 plug-in module offers 40 channels of 2-pole or 20 channels of

Specifications

Capabilities
Channels 1-40

Channels 41-42
Inputs

Maximum Signal Level

Channels (1-40)
Channels (41-42)
Contact Life (typ.)

Multiplex one of 40 2-pole or one of 20 4-pole signalsinto
DMM.

Multiplex one of 2 2-pole current signals into DMM.

300V DCorrms, 1Aswitched, 80 W, 125 VA maximum.
60V DCor30Vrms, 3Aswitched, 60 W, 125 VA maximum.

>10%operations at max. signal level.
>10% operations no load'.

1. Minimum signallevel 10 mV, 10 pA.

Contact Resistance
Contact Potential

<1Qatendof contact life.
<+500nV typical per contact, TpV max.

4-pole multiplexer switching that can be configured as two independent
banks of multiplexers. The 7702 provides two additional protected
channels for current measurements. Itisideal for RTD, thermistor, and
thermocouple temperature applications.

Key Features
« 40channelsforgeneral purpose measurements, plus 2 channels to
measure current
«  Two-orfour-wire measurement

«  QOversize screw terminal connection blocks are standard for easier
connection

. 300V, 1Acapacity forvoltage channels; 60 W, 125 VA
« 3 Acapacityforcurrent channels
« Relayclosuresstoredinonboard memory

Card Input H o
L0 o
e S
Card Sense Hl
Channel 1 HI 0’:/C
0 o0——0" o— Channel 45
. (see Note)
(Channels 2-19) . Backplane
M isolation _
HI
channeizo HI 0o——07 o o7 o Onput
o oo oo ] I
Channel 43 o o
2-Pole (Open) - Channel 44
4-Pole(Closed) (see Note)
(see Note) Backplane
isolation
H o o7 o o7 o o HI
Channel 21 : H Sense
0 o o o o oL0 —gg'c";;{;n";e"‘
o
(Channels 22-39) M
H o o7 o
Channel 40 H
LO o—o/o_
3A AMPS
HI od\yo"’g_| )
Channel 41 H _
L0 o [og

NOTE: Channels 43-45 in this schematic refer to
the designations used for controland not
actual available channels.

For more information, refer to the
ROUTe:MULTiple command sectionin the
Instrument User’s Manual.

Channels 44 and 45 can be individually
controlled using ROUTe:MULTiple if the
module is not to be connected to the
internal DMM.

Channel 42

3A
) %
Lo o—

<+500nV typical per contact pair, 1 gV max.
<100pA.
Screw terminal, #20 AWG wire size.

Offset Current
Connector Type

Isolation Between Any Two Terminals
>10"0(Q, <100 pF.
Isolation Between Any Terminal and Earth
>109Q, <200 pF.
Cross Talk (10 MHz, 50 O Load)
<-40dB.

Insertion Loss (50 0 Source, 50 0 Load)
<0.1dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage
300V betweenany terminal and chassis.

General

40 Channels 40 channels of 2-pole relay input. All channels
configurable to 4-pole.

2 Channels 2 channels of current only input.

Relay Type Latching electromechanical.

Actuation Time <3 ms.
Environmental and Safety

Operating Environment: Specified for 0°to 50°C.
Specifiedto 80% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conforms to European Union EMC Directive.

Safety: Conforms to European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive

Weight 0.5kg(1.11b).

Supplied Accessories

CC-92-1 Setof 20 Cable Ties

TL-23 Screwdriver

Available Services

7702-3Y-EW 1-year factory warranty extended to 3 years from date of

shipment

Ordering Information

7702 40-channel Differential Multiplexer Module with Screw
Terminals
Warranty Tyear
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7703 32-channel, High Speed, Differential

Multiplexer Module

The 7703 plug-in module offers 32 channels of 2-pole or 16 channels of
4-pole multiplexer switching that can be configured as two independent
banks of multiplexers. The non-latching reed relays provide high
speeds and are designed for 300 volt, 500 mA; 10 VA. The relay closures
are stored inonboard memory. The 7703 isideal for RTD and thermistor
temperature applications.

Key Features

- 32channelsforgeneral purpose measurements
- Relayactuation time of less than Ims for high-speed scanning
« Two-orfour-wire measurement

«  Two50-pinfemale B-sub connectors are standard for secure
hook-up and quick teardown

HI ©
Card Input
L0 o
e
Card Sense
Lo o—mMmMm ™
HI ' o—
Channel 1 H
'
0 o0—0o0 o—
L3
(Channels 2-15) . ((Jhannel 3;5 ]
see Note
HI o—d}/c :Y‘,/c o HI
' ' Backplane
Channel 16 ' H isolatqon Input
j B
0 o—o0" o [ o Lo
Channel 35
2-Pole (Closed) °,0
4-Pole (Open) c/"({/ L To
(see Note) Instrument
Backplane
Channel 34
(see Note)
HI o—o",/ o o o O HI
' 1 Backplane
Channel 17 ! H isolatFi‘on Sense
B
L o—oc* o o olLo
L3
(Channels 18-31) :
HI o—cr:/ o
'
Channel 32 : NOTE: Channels 33-35 in this schematicrefer to the designation:
L used for control and not actual available channels.
Lo o—-I

Formore information, refer to the ROUTE:MULT command
sectionin the Instrument User’s Manual.
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Specifications
Capabilities

Channels 1-32

Inputs

Multiplex one of 32 2-pole or one of 16 4-pole signals into
DMM.

Maximum Signal Level

Channels(1-32)
Contact Life (typ.)

300V DCorrms, 0.5Aswitched, 10 W maximum.

>5x10% operations at max. signal level.
>10% operations cold switching.

Contact Resistance

<1Qatendof contact life.

Contact Potential

<+3pVtypical per contact, 6 pV max.
<+3 pVtypical per contact pair, 6 pV max.

Offset Current

<100 pA.

Connector Type

50 pin D-sub x2.

Relay Drive Current

20 mA per channel.

Isolation Between Any Two Terminals

>1090Q, <200 pF.

Isolation Between Any Terminal and Earth

>1090Q, <400 pF.

Cross Talk(1MHz, 50 O Load)

<-40dB.

Insertion Loss (50 O Source, 50 O Load)

<0.35dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage

300V between any terminal and chassis.

General

32 Channels 32 channels of 2-pole relay input. All channels
configurable to 4-pole.

Relay Type Reed.

Actuation Time <Ims.

Environmental ans Safety

Operating Environment: Specified for 0°to 50°C.
Specifiedto 40% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conforms to European Union EMC Directive.

Safety: Conforms to European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive

Weight

0.8kg(1.75 Ibs).

Supplied Accessories

7703-306A

50-pin D-Sub Male Shell Connector Kit, quantity 2

Available Accessories

7705-MTC-2 50 Pin Male to Female D-sub Cable, 2 m (6.6 ft).

7788 50-pin D-Sub male connector kit, quantity 2

7790 50-pin male, 50-pin female, 25-pin male D-shell IDC
connectors

Available Services

7703-3Y-EW 1-year factory warranty extended to 3years from date of

shipment

Ordering Information

7703

32-channel, High Speed, Differential Multiplexer Module

Warranty

Tyear
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7705 40-channel, Single-pole Control Module

The 7705 plug-in module offers 40 channels of independent switching.
These channels are designed to control power to the DUT and switching
loads. They canalsodirectly control light indicators, relays, etc.

Key Features

. 300V, 2Acapacity

«  Two50-pin female D-sub connectors are standard for secure
hook-up and quick teardown

« Relayclosuresstoredinonboard memory

N o—o0" o0—
Channel1

ouT oo |

[ )
(Channels 2-39) :

IN o—o/o—
Channel 40

ouT o—mr———

Specifications

Inputs

Maximum Signal Level
300VDCorrms, 2 Aswitched, 60 W (DC, resistive), 125 VA
(AC, resistive).

No Load™: 108 closures.
At Maximum Signal Levels: 10° closures.
1. Minimumsignallevel 10 mV, 10 pA.

Contact Life

Channel Resistance (per conductor)

<10
Contact Potential <4 uVpercontact.
Offset Current <100 pA.
Actuation Time 3ms.
Isolation Channelto Channel: >10°Q, <50 pF.

Common Mode: >10°Q, <100 pF.

Crosstalk (1MHz, 50 Q load)
<-35dB.

Insertion Loss (50 Q source, 50 Q load)
<0.3dBbelow 1MHz, <3 dB below 10 MHz.

Common Mode Voltage
300V betweenany terminaland chassis.

General

Relay Switch Configuration
40independent channels of 1-pole switching. Isolated
frominternal DMM.

Contact Configuration
1pole FormA.

Relay Type Latching electromechanical.

Connector Type Two 50-pin female D-sub connectors.

Environmental and Safety

Operating Environment: Specified for 0°to 50°C.
Specifiedto 80% R.H. at 35°C.

Storage Environment: -25°to 65°C.
EMC: Conforms to European Union EMC Directive.
Safety: Conforms to European Union Low Voltage

Directive

RoHS: Conforms to European Union RoHS Directive
Weight 0.45kg(11b).
Supplied Accessories
7703-306A 50-pin D-Sub Male Shell Connector Kit, quantity 2

Available Accessories

7705-MTC-2 50 Pin Male to Female D-sub Cable, 2 m (6.6 ft).

7788 50-pin D-Sub male connector kit, quantity 2

7790 50-pin male, 50-pin female, 25-pin male D-shell IDC
connectors

Available Services

7705-3Y-EW 1-year factory warranty extended to 3 years from date of
shipment

Ordering Information

7705 40-channel, Single-pole Control Module

Warranty lyear
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7706 All-in-One I/0 Module 20-channel Differential Multiplexer with

Automatic CJC, 16 Digital Outputs, 2 Analog Outputs, a Counter/Totalizer, and Screw Terminals

The 7706 plug-in module offers 20 channels of 2-pole or 10 channels of
4-pole multiplexer switching with automatic CJC, as well as two analog
output channels, 16 digital outputs, and one event counter/totalizer.
The event counter/ totalizer can be used to monitor and control system
components, such as fixtures, limit switches, pass/fail indicators,
external voltage sources, loads, door closures, revolutions, etc., while
performing mixed signal measurements. The 7706 isideal for RTD,
thermistor, and thermocouple temperature applications.

Key Features
« 20channels of analog input (w/automatic CJC)for general-purpose
measurements
« 16 channels of digital output
« 2analogoutputs(+12 V, 5 mA)
- 300V, 1A capacity; 60 W, 126 VA maximum
- Configurable as two independent banks of multiplexers
- Relay closures stored in onboard memory

NOTES: Channels 26—28 in this schematic
refer to the designations used for
H o control and not actual available
Input channels.
Lo o Channels 26, 27, and 28 can be
individually controlled using
H o ROUTe:MULTiple if the module is not
Sense to be connected to the internal DMM.
o . N
Lo For more information, refer to
theROUTe:MULTiple command
g:ﬁ]zunctlon section in the Instrument Users
H o— o7 o Manual.
Channel 1
L o—0" o— Crannel 20
b4 see Note!
(Channels 2-9) M Backplane
isolation
H o— o7 o o7 oo HI
Channel 10 Input
0 o—o 0o o o-olL0
Channel 26 4 [ °
2-Pole (Open) 12 Channel 27 To
4-Pole (Closed! (see Note) ™ Instrument
A= (seeNote) Backplane Backplane
Cold junction isolation
Ref x2 soatl
H o——o7 o L o7 oo
Channel 11 H H Sense
Lo o—o)/ o o oolo
.
(Channels 12-19) : -
H o——o7 o %
Channel 20 H — Chag:gm
L0 o—o0" o0—— Channel 23
Bﬂit 1]
o
g | Channel 24
=5 i [Channel2: DAC 7 hannel 24
6 o s . i
—] ioital (=85 T e )
Output 2} arereferenced to
= 5 |-Channel 22 chassis ground. 4N
=& 32 o-IN
S ~<— Totalizer Channel 25
—O+GATE
e 0 -GATE
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Specifications

Capabilities
Channels 1-20
Channels 21-22
Channels 23-24
Channels 25

Multiplex one of 20 2-pole or one of 10 4-pole signals into DMM.
16 Digital Outputs.

Analog Voltage Output(2).

Totalize Input.

Channels 21-25are referenced to chassis ground.
Inputs (Channels 1-20)
Maximum Signal Level (Channels 1-20)

Safety Category
Contact Life (typ.)

300V DCorrms, 1Aswitched, 60 W, 125 VA maximum.
CAT1
>10°% operations at max. signal level; >10% operations no load'.

1. Minimum signal level 10 mV, 10 pA.

Contact Resistance
Contact Potential

Offset Current
Connector Type

<1Qatendof contact life.

<+2 pV typical per contact, 3 yV max.
<100 pA.

Screw terminal, #22 AWG wire size.

Isolation Between Any Two Terminals: >10°(Q, <100 pF.
Isolation Between Any Terminal and Earth: >10° (), <200 pF.
Cross Talk (10MHz, 50 Q Load): <-35dB.

Insertion Loss (50 Q Source, 50 Q Load)

<0.1dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage: 300 V between any terminal and chassis.
Digital Output (Channels 21and 22)

VoulL)
Vout( H)

V,u(H)Max.
Write Speed

<0.8V@l,,=400mA.

>2.4V @I, =1TmA.

<42V with external open drain pull-up.
50/s.

Analog Voltage Output (Channels 23 and 24)

DAC1,2
Resolution

Iout

Settling Time

Accuracy (% of output + mV)

+12V @ 1mA max, non-isolated, 10 V @5 mA max.
TmV.

5mA max.

1msto 0.01% of output.

Tyear +5°C: 0.156% + 13 mV;

90 day +5°C: 0.1% + 19 mV;

24 hour £1°C: 0.04% +19 mV.

Temperature Coefficient: +(0.015% +1mV)/°C.

Write Speed

50/s.

Totalize Input (Channel 25)

Maximum Count
Totalize Input
Signal Level
Threshold

Gate Input
Count Reset
Read Speed

General
20 Channels

Relay Type
Actuation Time

232-1.

100 kHz(max), rising or falling edge, programmable.
1Vp-p(min), 42 Vpk(max).

OVorTTL,jumper selectable.

TTL-Hi, TTL-Lo, or none.

Manual or Read+Reset.

50/s.

20 channels of 2-pole relay input. All channels configurable to
4-pole.

Latching electromechanical.
<3dms.

Environmental and Safety

Weight

Operating Environment: Specified for 0°to 50°C. Specified to
80% R.H.at 35°C.

Storage Environment: -25° to 65°C.

EMC: Conforms to European Union EMC Directive.

Safety: Conforms to European Union Low Voltage Directive
RoHS: Conforms to European Union RoHS Directive
0.5kg(1.11bs).

Supplied Accessories

CC-92-1 Setof 20 Cable Ties

TL-23 Screwdriver

Available Services

7706-3Y-EW 1-year factory warranty extended to 3 years from date of

shipment

Ordering Information

7706
Warranty

All-in-One I/0 Module
Tyear



DAOQ6510 Data Acquisition and Logging, Multimeter System

DATASHEET

7707 32-channel Digital /0 Module

with 10-channel Differential Multiplexer

The 7707 plug-in module offers 10 channels of 2-pole or 5 channels of
4-pole multiplexer switching that can be configured as two independent
banks of multiplexers. The 7707 also provides 32 digital input/output
channels(four 8-bit ports)for I/0 control. Connect the 7707 to industry
standard solid-state relays to switch up to 980 VA.

Key Features

. 300V, 1Acapacity; 60 W, 125 VA maximum (analog)
. 33V, 100 mA capacity(digital)

« Digital outputs are short circuit protected

« Relayclosuresstoredinonboard memory

Ordering Information

7707 32-channel Digital I/0 Module with 10-channel Differential
Multiplexer
Warranty Tyear
Card Input H o
L0 o
e S —
cardSense M
L o—m8Mm
Channel1 HI © 0’:/C
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Specifications
Capabilities

Channels 1-10 Multiplex one of 10 2-pole or one of 5 4-pole signalsinto

DMM.
32 Digital Inputs/Outputs referenced to chassis ground.
Channels 11-14 are thermally protected to TAup to 25 V.

Channels 11-14
Thermal Protection

Inputs (Channels 1-10)

Maximum Signal Level: Any Channel to Any Channel(1-10): 300 VDC or 300 Vrms
(425V peak)for AC waveforms, 1A switched, 60 W, 125 VA
maximum.

>10° operations at max. signal level
>108 operations no load'.
1. Minimum signal level 10 mV, 10 pA.

Contact Resistance <1(Qanypathandadditional 10 atend of contact life.

Contact Potential <B pV typical per contact pairand additional 5 pV with
Channels 11-14 at rate Vg (L).

<100 pA.

50-pin male D-shell, Channels 11-14. 25-pin female D-shell,
Channels 1-10. Supplied with female and male IDC ribbon
cable connectors.

Isolation Between Any Two Terminals
>109Q, <100 pF with isolation channels 16 and 17 open.

Isolation Between Any Terminal and Earth: >10° (), <200 pF.
Cross Talk (1MHz, 50 0 Load): <-35dB.

Insertion Loss (50 Q Source, 50 Q Load)
<0.1dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage: 300 VDC or 300 Vrms (425 V peak)for AC
waveforms between any terminaland chassis.
Digital Input/Output (Channels 11-14)
Viu(L): <0.8 V(TTL). Vi (H): >2 V(TTL).
Vou(L):<1.0V@Il,,=100mA.  V_(H):>2.4V@l,,

Vo (HIMAX.: <40 V with external opendrain pull-up.
Read/Write Speed 50/s.

Contact Life (typ.)

Offset Current
Connector Type:

=1TmA.

General

10 Channels 10 channels of 2-pole relay input. All channels configurable
to 4-pole.

Relay Type Latching electromechanical.

Actuation Time <3ms.

Capacity 2700: (1)7707 and (1) 77XX, except 7706.

2701: Any combination of 77XX modules.
2750: (4)7707 and (1) 77XX, except 7706. A 7706 module
may be substituted fora7707 module.
Environmental and Safety
Operating Environment: Specified for 0°to 50°C.
Specified to 80% R.H. at 35°C.
Storage Environment: -25° to 65°C.
EMC: Conforms to European Union EMC Directive.

Safety: Conforms to European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive
Weight <0.5kg(1.161b).

Supplied Accessories

7707-306A 50-pin D-Sub Female IDC Connector Kit

7709-307A 25-pin D-Sub Male IDC Connector Kits

Available Accessories

7790 50-pin Male, 50-pin Female, 25-pin Male D-shell IDC
Connectors

7705-MTC-2 50 Pin Male to Female D-sub Cable, 2 m (6.6 ft).

7707-MTC-2 25 Pin Male to Female D-sub Cable, 2 m (6.6 ft).

Available Services

7707-3Y-EW 1-year factory warranty extended to 3 years from date of

shipment.
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7708 40-channel, Differential Multiplexer Module

with Automatic CJC and Screw Terminals

The 7708 plug-in module offers 40 channels of 2-pole or 20 channels of
4-pole multiplexer switching that can be configured as two independent
banks of multiplexers. The built-in CJC sensors automatically linearize
thermocouples, making the 7708 ideal for RTD, thermistor, and
thermocouple temperature applications. It is also well suited for mixed-
signal measurement applications that require multi-point monitoring,
such as environmental stress screening.

Key Features

- 40differential channels for general purpose measurements
« Two-orfour-wire measurements
. 300V, 1Acapacity forvoltage channels; 60 W, 125 VA

« QOversize screw terminal connection blocks are standard for easier
connection

« Relayclosures storedinonboard memory

HI O
Card Input
L0 o
HI O
Card Sense
Lo——
Cold Junction
o Hl O o"/ o
€T*% Channel1 :
0 o—0" o— Channel 43
. (see Note)
(Channels 2-19) . Backplane
isolation
Hi o :r/ o o7 o—o HI T
Channel 20 : Input
Lo o o o 0o—eo0l0
Chan(nel 41) fo) fe) T
2-Pole (Open, —— —
4-Pole (Closed) ?2:: rh]l?:It‘e’)2 IBHSthlnent
(see Note) Backplane ackplane
Cold Junction isolation
Ret5 HI o oo 7 o—oHI
Channel 21 H ' Sense
wo—-o o o o—ol0
. —
(Channels 22-39) M NOTE:
Channels 41-43 in this schematic refer to
Hl o o7 o the designations used for control and not
H actual available channels.
Channel 40 : . .
L For more information, refer to the
LO 0_0//0_

ROUTe:MULTiple command section in the
Instrument User's Manual.
Channels 42 and 43 can be individually
controlled using ROUTe:MULTiple if the
module is not to be connected to the
internal DMM.
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Specifications

Capabilities
Channels 1-40

Inputs

Maximum Signal Level

Channels (1-40)
Contact Life (typ.)

Multiplex one of 40 2-pole or one of 20 4-pole signals into
DMM.

300V DCorrms, 1Aswitched, 60 W, 125 VA maximum.

>10%operations at max. signal level.
>108 operations no load'.

1. Openthermocouple detector onduring thermocouple measurements. Minimum signal

level 10 mV, 10 pA.
Contact Resistance
Contact Potential

Offset Current
Connector Type

<2 O atendof contact life.

<+500nV typical per contact, 1V max.
<+500nV typical per contact pair, 1V max.

<100 pA.
Screw terminal, #20 AWG wire size.

Isolation Between Any Two Terminals

>10°0, <200 pF.

Isolation Between Any Terminal and Earth

>10°Q, <400 pF.

Cross Talk (1MHz, 50 0 Load)

<-40dB.

Insertion Loss (50 Q Source, 50 0 Load)

<0.1dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage

General
40 Channels

Relay Type
Actuation Time

300V between any terminal and chassis.

40 channels of 2-pole relay input. All channels
configurable to 4-pole.

Latching electromechanical.
<3ms.

Environmental and Safety

Weight

Operating Environment: Specified for 0°to 50°C.
Specifiedto 80% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conformsto European Union EMC Directive.

Safety: Conforms to European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive
0.52 kg (1.16 Ib).

Supplied Accessories

CC-92-1
TL-23

Setof 20 Cable Ties
Screwdriver

Available Accessories

7708-3Y-EW

1-year factory warranty extended to 3 years from date of
shipment

Ordering Information

7708

Warranty

40-channel Differential Multiplexer Module with
Automatic CJC and Screw Terminals

lyear
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7709 6x8 Matrix Module

The 7709 plug-in module is a two-pole, 6x8 matrix module. It can
connectany combination of six differential channels of instrumentation
toany combination of eight differential device-under-test channels.
The instrumentation can be AC and DC sources, internal or external
meters, oscilloscopes, etc. This matrix configuration allows wide
flexibility for complex test systems.

Key Features

« Automatic two-or four-wire connection to DMM
«  Browx8columnmatrix

- Expandabletolargerswitch configurations by daisy-chaining or
cascading multiple modules

«  Two female D-sub connectors are standard for secure hook-up and
quick teardown

« 300V, 1Acapacity
« Relayclosuresstoredinonboard memory

Ordering Information

7709 6x8 Matrix Module
Warranty lyear
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Specifications

Capabilities
DMM Connection
2-Wire Functions Row 1, channels 1-8, through channel 50.
4-Wire Functions Row 1, channels 1-4(Source to Input)through channel 50
and Row 2, channels 13-16 (Sense), through channel 49.

CLOSE command connects channels 1-8 to DMM. For
4-wire, channels 1-4 are automatically paired with
channels 13-16. ROUTe:MULTiple allows any combination
of rows and columnstobe connected at the same time.

Close Channel

Inputs

Maximum Signal Level

Any Channel to Any Channel (1-48): 300 VDC or 300 Vrms
(425 V peak)for AC waveforms, 1A switched, 60 W, 125 VA
maximum.

>10° operations at max. signal level.

>108 operationsnoload'.

1. Minimum signal level 10 mV, 10 yA.

<1Qany pathand additional 1Q at end of contact life.

Contact Life (typ.)

Contact Resistance
Contact Potential
Offset Current
Connector Type

<3V per contact pair.
<100 pA.

50-pin female D-shell for rows and columns.
25-pin female D-shell for “daisy-chain”rows.
Supplied with male IDC ribbon cable connectors.

Isolation Between Any Two Terminals
>10°0, <200 F.

Isolation Between Any Terminal and Earth
>109Q, <400 pF.

Cross Talk (1MHz, 50 Q Load)
<-35dB.

Insertion Loss (50 0 Source, 50 O Load)
<0.35dB below 1MHz. <3 dB below 2 MHz.

Common Mode Voltage
300VDC or 300 Vrms(425V peak)for AC waveforms
between any terminaland chassis.

General

Matrix Configuration 6rowsx8columns.

Contact Configuration 2 pole FormA.

Relay Type Latching electromechanical.
Actuation Time <3ms.
Environmental and Safety

Operating Environment: Specified for 0°to 50°C.
Specified to 80% R.H. at 35°C.

Storage Environment: -25° to 65°C.
EMC: Conforms to European Union EMC Directive.
Safety: Conforms to European Union Low Voltage

Directive

RoHS: Conforms to European Union RoHS Directive
Weight 0.52kg(1.16 Ib).
Supplied Accessories
7709-306A 50-pin D-Sub Male IDC Connector Kit
7709-307A 25-pin D-Sub Male IDC Connector Kit
Available Accessories
7789 50/25 Pin Male D-Shell Solder Cup Connectors
7790 50/50/25 Pin Female/Male D-Shell IDC Connectors
7705-MTC-2 50 Pin Male to Female D-sub Cable, 2m (6.6 ft).
7707-MTC-2 25 Pin Male to Female D-sub Cable, 2m (6.6 ft).

Available Services

7709-3Y-EW 1-year factory warranty extended to 3 years from date of

shipment
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7710 20-channel Solid-state Differential Multiplexer

with Automatic CJC

The 7710 plug-in module offers 20 channels of 2-pole or 10 channels

of 4-polerelay input that can be configured as two independent banks
of multiplexers. The relays are solid state, providing long life and low
maintenance. Solid-state relays usually have 100 times longer life than
mechanicalrelays. Itisideal for long-term data logging applications as
wellas for demanding high-speed applications.

Key Features
« 20channelsforgeneral purpose measurements with scanning
speeds up to 800 channels/s
» Highspeed production or ATE testing up to 500 channels/s
« Longlifetime solid state relays
»  Removable screw terminals
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H 00— o—

Channel 1 Lo © {:
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Channel 10 i °
L0 o—3o
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< 0—o L0
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Channel 11 Ch. 22

Cold Junction
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Lo 0—¢ o—

Channel 20

H 0—-rrno———

Card Sense
L0 ©
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Specifications

Capabilities
Maximum Signal Level

Any channel to any channel(1-20) 60 VDC or 42V rms, 100
mA switched, 6 W, 4.2 VA maximum.

Common Mode Voltage
300VDC or300Vrms(425V peak) maximum between any
terminal and chassis.

Contact Life >10"° operations at cold switching or max signal level
(guaranteed by design).
6 mA per channel continuous, 25 mA during initial pulse.

Contact Resistance <10 Q perchannelor<5Q perconductor. Refertothe 7710
User’s Guide for measurement considerations when used
ontheinstrument1Qor 10 Qranges.

<3V per pair.

Relay Drive Current

Contact Potential
Offset Current <3 nA @ 23°C(per channel); additional 0.13 nA/°C >23°C.
Connector Type 3.5mmremovable screw terminals, #20 AWG wire size.
Isolation Between Any Two Terminals: >10'° ) @ 23°C, > 8x10° Q0 @ 50°C, <100 pF.
Isolation Between Any Terminal and Earth: >10° , <100 pF.
Crosstalk (CH-CH, 500 kHz, 50 Q Load): <-40 dB.
Insertion Loss (50 Q Source, 50 O Load)

<1dB below 500 kHz.
Scanning Speeds (see mainframe specifications for details)

Multiple Channels, Into Memory
7710 Scanning DCV: >800.
7710 Scanning DCV alternating 2WQ: >400.

General

Channels 20 channels of 2-pole relay input. All channels
configurable to 4-pole.

Relay Type Solid state opto-coupled FET.

Actuation Time <0.5ms (100 mA load).
Environmental and Safety

Operating Environment: Specified for 0°to 50°C.
Specifiedto80% R.H. at 35°C.

Storage Environment: -25° to 65°C.

EMC: Conforms to European Union EMC Directive.

Safety: Conforms to European Union Low Voltage
Directive

RoHS: Conforms to European Union RoHS Directive

Weight 0.45kg(11b).

Supplied Accessories

CC-92-1 Setof 20 Cable Ties

TL-23 Screwdriver

Available Services

7710-3Y-EW 1-year factory warranty extended to 3 years from date of

shipment

Ordering Information
7710 20-channel Solid-state Differential Multiplexer Module
Warranty lyear
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Poland +4152 675 3777

Portugal 80 08 12370

Republic of Korea +82 2 565 1455

Russia / CIS +7(495) 6647564

Singapore 800 6011473

South Africa +4152 6875 3777

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886(2) 2656 6688

Thailand 1800 011 931

United Kingdom / Ireland* 00800 2255 4835
USA 18008339200

Vietnam 12060128

* European toll-free number. If not
accessible, call: +4152 675 3777
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