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For 2-wire resistance measurements (Q2), connect the leads to INPUT HI and LO.

Figure 5-7: Two-wire resistance measurements

For 4-wire resistance (24), connect the leads to INPUT HI and LO, and sense Q4 Hl and LO.

Figure 5-8: Four-wire resistance measurement
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Switching module

Connections for the switching module are shown below. As shown, each of the 40 channels can
be used to perform 2WQ measurements.

Figure 5-9: Two-wire switching module resistance connection

Shielded Optional shield

cable _ ————— 1

Model 3721 shown. |{) rec |

Other switching CH 1-40 ez'Statncf |
modules are simlar @ [ | T under tes

For 4WQ measurements, a channel pair is used for each 4-wire measurement as shown. For
4WQ connections on a 40-channel switching module, Channels 1 through 20 (which are used as
the INPUT terminals) are paired to Channels 21 through 40 (which are used as the SENSE
terminals). Channel 1 is paired to Channel 21, Channel 2 is paired to Channel 22, and so on.

Figure 5-10: Four-wire switching module resistance connection

Model 3721 shown.
Other switching

modules are simlar H || @ Typical 40- @ || H
CH 21-40 channel CH1-20
L 'l Q| switching |0 ||1|_—
Shielded 1 SENSE  Mmodule INPUT G Shieided
cable — o - cable
'_ 1
! !
! |
| SResistance |
| < under test |
|
|

Optional shield

NOTE Source current flows from input
high (H) to input low (L).

Shielding

To achieve a stable reading, it helps to shield resistances greater than 100kQ2. As shown in
analog backplane connector (rear panel) (on page 5-17), place the resistance in a shielded
enclosure and connect the shield to the INPUT LO terminal of the instrument electrically.

Cable leakage

For high resistance measurements in a high humidity environment, use Teflon™ insulated
cables to minimize errors due to cable leakage.
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Standard resistance measurements

CAUTION Inputs: Do not apply more than 425V peak between INPUT HI and LO, or

instrument damage may occur.

CAUTION Switching cards: Do not apply more than 300V DC or 300V RMS (425V peak)

for AC waveforms between any two pins, or switching module damage may
occur.

For example, if INPUT Channel 1 Hl is 300VDC from Channel 1 LO, Channel 1
LO must be ~ QVDC from chassis ground.

Perform the following steps to measure resistance:

1.

2.

Press the OPENALL key to open all switching channels.

Select the ohms measurement function by pressing the FUNC key until 2WQ or 4WQ (as
applicable) is displayed.

Use the RANGE A and V¥ keys to select a measurement range consistent with the
expected resistance, or press the AUTO key to select autoranging (AUTO annunciator turns
on).

Connect the resistance(s) to be measured.

If using a switching module, perform the following steps to close the desired channel:

a) Use the wheel to dial in the channel number.
b) Press the CLOSE key.

Press the TRIG key and observe the displayed reading. If the “Overflow” message is
displayed, select a higher range until a normal reading is displayed (or press the AUTO key
for autoranging). For manual ranging, use the lowest possible range for the best resolution.
To measure other switching channels, repeat steps 5 and 6.

When finished, press the OPENALL key to open all channels.

Offset-compensated ohms

The presence of thermal EMFs (Vew:) can adversely affect low-resistance measurement
accuracy. To overcome these unwanted offset voltages, you can use offset-compensated ohms
(OCOMP). Offset-compensated ohms measurements can be performed on the 1Q, 10Q, 1000,
1kQ, and 10k ranges for the Q4 function. It cannot be done on the Q2 function.
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NOTE The various instrument operations, including OCOMP, are performed on the input
signal in a sequential manner.

For a normal resistance measurement, the Series 3700 sources a current (I) and measures the
voltage (V). The resistance (R) is then calculated (R=V/l) and the reading is displayed.

For offset-compensated ohms, two measurements are performed: one normal resistance
measurement, and one using the lowest current source setting.

The offset-compensated ohms reading is then calculated as follows:
Offset-compensated ohms reading = AV/AI

where:

AV =V2-V1

Al=12-11

V1 is the voltage measurement with the current source at its normal level.
V2 is the voltage measurement using the lowest current source setting.

The above 2-point measurement process and reading calculation eliminates the resistance
contributed by the presence of Veye.

Enabling/disabling offset-compensated ohms

Offset-compensated ohms is an attribute set on the 4-wire ohms (4WQ) function. To enable or
disable it from the front panel:

NOTE To enable offset-compensated ohms, the Series 3700 must be in 4WQ mode (see
figure).

Figure 5-11: Enabling offset-compensated ohms

)

PONER
ol

1888 STATUS o
LAN STATUS °

POWER

NOTE The Series 3700 is in four-wire ohm mode when the 4WQ is displayed. Offset
compensation is active when the OC+ is displayed (OC- is shown in the above figure).
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1.

2.

5.

Press the CONFIG key (1).
Press the DMM key (2).

Turn the wheel (3) to scroll to the "OFFSETCOMP" menu item and press the wheel to
select.

Turn the wheel to select the ON/OFF settings for Offset Compensation as desired and press
the wheel to set.

Press the EXIT key to leave the menu.

Figure 5-12: Four-wire Ohm ATTR MENU: OFFSETCOMP

NOTE When enabled, the Offset Compensation annunciator is on (OC+).

Performing offset-compensated ohms measurements

Offset-compensated ohms can only be performed on the 24 function using the 1Q2, 10Q, 1000,
1kQ, or 10kQ ranges. Make sure you use 4-wire connections to the DUT as detailed in analog
backplane connector (rear panel) (on page 5-17) or if using a module for switching, the
connections specific to the module.

1.

2.

Press the OPENALL key to open all switching channels.

If not already on, enable offset compensated ohms (OC+ annunciator is lit). See
Enabling/disabling offset-compensated ohms (on page 5-21).

Use the RANGE A and V¥ keys to select the 1Q2, 10Q2, 100Q2, 1kQ, or 10kQ range, or press
the AUTO key to enable auto range. If using auto range, offset-compensated ohms

measurements will not be performed if the instrument goes to the 100kQ (or higher) range.

Perform steps 4 through 8 of the "Standard resistance measurements (on page 5-20)”
procedure.

NOTE If an invalid offset-compensated ohms range is selected (100kQ through 100MQ

ranges), normal ohms measurements will be performed instead.

With dry circuit ohms enabled, the 10kQ range (measuring a maximum resistance of
2.4kQ) is the highest offset-compensated ohms range that can be selected.

For buffer recall, there is no way to distinguish between a normal ohms reading and an
offset-compensated ohms reading. The OC annunciator (- or +) has no significance for
recalled resistance readings that are displayed.

5-22
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With offset-compensated ohms enabled, it will be “remembered” by the 4WQ function
after you change measurement functions (i.e., DCV). When 4WQ is again selected,
offset-compensated ohms will be enabled.

dmm.offsetcompensation is a common ICL command and is shared with
fourwireohms, dryciruit, threertd and fourrtd. To activate dmm.offsetcompensation,
select the available function desired, set dmm.offsetcompensation = dmm.ON or
OFF. The function will retain the dmm.offsetcompensation state even if the function is
changed.

Dry circuit ohms (DRY+)

Standard resistance measurements have open-circuit voltage levels from 6.4V to 14.7V,
depending on the selected range. Dry circuit ohms limits open-circuit voltage to between 20mV
and 27mV. This allows you to perform resistance measurements that require low open-circuit
voltage. Dry circuit ohms can be used on the 1Q, 10Q, 100Q, 1kQ, and 10kQ ranges (maximum
resistance of 2.4kQ) for the 4WQ function only. Also, offset-compensated ohms (OC+) can be
used with dry circuit ohms to cancel the effect of thermal EMFs.

Measuring contact resistance (oxide film build-up)

The ideal resistance between switch connectors, or relay contacts is 0Q. However, an oxide film
may be present on the switch or relay contacts. This oxide film could add resistance on the
order of several hundred milli-Qs. Also, this oxide film changes the contact resistance over time
and with changes in the environmental conditions (such as temperature and humidity).

Typically, the Q4 function of the Series 3700 or a standard DMM is used to measure low
resistance. However, if standard resistance measurements are performed, the relatively high
open-circuit voltage may puncture the oxide film, and render the test meaningless.

Dry circuit ohms limits voltage to 20mV to minimize any physical and electrical changes in a
measured contact junction. This low open-circuit voltage will not puncture the film, and will
therefore provide a resistance measurement that includes the resistance of the oxide film.

Oxide films may also build up in connections on a semiconductor wafer. In order to accurately

measure the resistance introduced by the oxide film, dry circuit ohms should be used to prevent
oxide film puncture.

Measuring resistance of voltage-sensitive devices

Dry circuit ohms should be used for any device that could be damaged by high open circuit
voltage. If you are not sure the slightly degraded accuracy is a consideration, it is good practice
to use dry circuit ohms to measure low resistance.

Enabling/disabling dry circuit ohms

Dry circuit ohms is an attribute set on the 4-wire ohms (4WQ) function.
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NOTE When dry circuit ohnms is enabled, offset-compensated ohms is automatically enabled
(OC+ annunciator). If you do not wish to use offset-compensated ohms, after setting
dry circuit ohms, disable offset-compensated ohms using the information in
Enabling/disabling offset-compensated ohms (see "Enabling/disabling offset-
compensated ohms" on page 5-21).

NOTE If the Series 3700 is in remote mode (controlled over the bus) press the EXIT key to
place it in local mode to control the unit using the front panel keys. The front panel
keys are not available on all models.

NOTE To enable offset-compensated ohms, the Series 3700 must be in 4WQ mode.

To enable/disable dry circuit ohms from the front panel:

Figure 5-13: Enabling dry-circuit ohms

]
N .
Q

@@ @@ e @@

NOTE The Series 3700 is in four-wire ohm mode when the 4WQ is displayed. Dry Circuit is
active when the DRY+ is displayed (see the above figure).

1. Press the CONFIG key (1).

2. Press the DMM key (2).

3. Turn the wheel (3) to scroll to the "DRYCIRCUIT" menu item.

4. Press the wheel (3) to display ON/OFF settings for dry circuit ohms.
5. Select "ON" or "OFF" and press the wheel (3) again.

6. Press the EXIT key to leave the menu.

Figure 5-14: Four-wire Ohm ATTR MENU: DRYCIRCUIT
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NOTE When enabled, the dry circuit ohms annunciator is on (DRY+).

Performing dry circuit ohms measurements

Dry circuit ohms can only be performed on the 4WQ function using the 1Q, 10Q2, 100Q,

1kQ, or 10kQ ranges (maximum resistance of 2.4kQ). Make sure you use 4-wire connections to
the DUT as detailed in Analog backplane connector (rear panel) (on page 5-17) or specific to the
module used for switching.

NOTE Do not make connections to the device under test (DUT) until after dry circuit ohms is
enabled in step 2.

1. Press the OPENALL key to open all switching channels.

2. If not already on, enable dry circuit ohms (see Enabling/disabling dry circuit ohms (on page
5-23)).
e Dry circuit ohms enabled: DRY+
e  Dry circuit ohms disabled: DRY-

NOTE When dry circuit measurement is enabled (DRY+), offset-compensated ohms will also
enable (OC+ annunciator turns on). If you do not wish to use offset-compensated
ohms, disable it (see Enabling/disabling offset-compensated ohms (on page 5-21)).

3. Make 4-wire connections to the DUT. See 4-wire connection information contained in analog
backplane connector (rear panel) (on page 5-17) and Switching module (on page 5-19).

4. Use the RANGE A and V keys to select the 1Q2, 10Q2, 1009, 1kQ, or 10kQ range, or press
the AUTO key to enable auto range.

5. If using a switching module, perform the following steps to close the desired channel:

a) Use the wheel to dial in the channel number.
b) Press the CLOSE key.

6. Press the TRIG key and observe the displayed reading. If the “Overflow” message is
displayed, select a higher range until a normal reading is displayed (or press the AUTO key
for autoranging). For manual ranging, use the lowest possible range for the best resolution.

7. To measure other switching channels, repeat steps 5 and 6.

8. When finished, press the OPENALL key to open all channels.

NOTE The states (on or off) of dry circuit ohms and offset-compensated ohms are
“remembered” by the 4WQ function after you select a different measurement function
(i.e., DCV). When 4WQ is again selected, the previous states of dry circuit ohms and
offset-compensated ohms will be restored. The accuracy specifications for dry circuit
ohms is for offset-compensated ohms and line synchronization enabled.
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Dry circuit ohms measurement considerations

Dry circuit ohms uses a constant current source with voltage monitoring that is used to clamp
the current source voltage. The current source will remain constant as long as the monitoring
voltage is <20mV. When the voltage exceeds 20mV, the current source shunts current internal
to the DMM until 20mV is maintained at the DUT.

The voltage is measured at the SENSE HI terminal. There is a secondary voltage monitoring
circuit on INPUT HI. This is needed if SENSE HI or INPUT HI have different voltages. This could
occur if measuring 4-wire resistance and INPUT HI becomes an open circuit. In this condition,
SENSE HI would indicate no voltage and the secondary voltage monitor would clamp the
current source to <20mV for 10Q to 10kQ at less than 27mV/Q, 99kQ)|| < 1.0uF for the 1Q to
100Q ranges, and 10MQ ||< 0.015uF for the 1kQ to 10kQ ranges.

When using dry circuit ohms, the DUT is shunted by 100kQ2 and 0.9uF. This allows the current
source to have minimal overshoot voltage under transient conditions. When used with a

switching system, the overshoot is <40mV in 20pusec.

Measurement methods

The Series 3700 uses two methods to measure resistance:

e Constant-current source method (1Q through 1MQ ranges): Sources a constant-
current to the DUT. Voltage is measured by the Series 3700 and resistance is then
calculated (R = V/I).

o Ratiometric method (10MQ and 100MQ ranges): Test current is generated by a 6.4V
reference through a 10MQ reference resistor.

Constant-current source method

For the 1Q to TMQ ranges, the Series 3700 uses the constant-current method to measure
resistance. The Series 3700 sources a constant current (lso) to the device under test (DUT)
and measures the voltage (Vueas). Resistance (Rour) is then calculated (and displayed) using the
known current and measured voltage (Rour = Vieas/lsowr)-

The constant-current method is shown below. The test current sourced to the DUT depends on
the selected measurement range. For example, for the 100Q range the test current is TmA.
Since the voltmeter of the Series 3700 has very high input impedance (>10GQ), virtually all the
test current (1mA) flows through the DUT. For DUT <1kQ, 4-wire ohms measurements should
be used as shown. Since, the voltage is measured at the DUT, voltage drop in the test leads is
eliminated (this voltage could be significant when measuring low-ohm DUT).
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The two-wire constant-current method is shown below.

Figure 5-15: Two-wire constant-current source method

l—’ INPUT HI

CVVMEAS Isour g
DUT

R = V\\.‘EAS
INPUT LO sadiir T
The four-wire constant-current method is shown below.
Figure 5-16: Four-wire constant-current source method
SENSE HI
> INPUT HI
@VMEAS ISOUR
INPUT LO g DUT
Vies
R}u— - VEAS
ISQUQ
SENSE LO

Ratiometric method

For the 10MQ and 100MQ ranges, the ratiometric method is used to measure resistance. Test
current for this method is generated by a 6.4V voltage source through a 10MQ reference
resistance (Rxer), as shown.
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Basic circuit theory dictates that Iz is equal to the Iy Since the voltmeter of the Series 3700
(Vveas) has very high input impedance (>10GQ), current through the voltmeter branch is
insignificant and can be discounted. Therefore, as shown in the following Figures Equation 1, lger

= lpur

Figure 5-17: Two-wire ratiometric method

lzer = lput

VSOUR -V MEAS _ VMEAS

RREF F"’DUT

EEIEF R VMeas
= (9] - —_—
Vsour 06'4\/ \/\/\/ Irer PYT 7 Vgour- V meas

INPUT HI .|Equation 2:I
@ Vieas

X Ryer

lout l Rout
For Rp,r = 0Q2

VSOUR

“INPUT LO

|Rer =
RREF

—| Rpyur Example

For Rpyr ® 10MQ
Vsour

| D —————
REF
Rrer *+ Rpur

v
=12 x —=

RREF

Since | = VIR, Equation 1 is modified using the V/R equivalents in place of Izer and lpyr.
Therefore:

lsour = (VMEAS / RREF) + (VMEAS / RDUT)

Keep in mind that Vyess is measured by the Series 3700. With Vyess, lsor, Rrer known, the Series
3700 calculates the resistance of the DUT and displays the result. Rk is learned during
calibration and Vsowr is routinely self-calibrated when the dmm.autozero attribute is enabled
(dmm.autozero = dmm.ON).

As shown, the 4WQ function can also be used to measure ohms for the 10MQ and 100MQ
ranges. To minimize the effects of charge injection when dmm-autozero is enabled, the 10MQ to
100MQ is actually a 3-wire ohm measurement. SENSE HI is not used. SENSE Hl is connected
to the DUT but is not required (it can be left open). The measurement method is similar to the
ratiometric method for 2WQ, but it performs an extra voltage measurement (Viex) to
compensate for voltage drop in the input test leads.
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Keep in mind that Vs includes the voltage drops of the input test leads (Input HI and Input LO).
Therefore, the actual voltage drop across the DUT is Vieas minus the two voltage drops in the
test leads. Since matched inputs are used, the voltage drop is 2 x Vieax. Therefore:

Vour = Vieas - 2(VLEAD)-

Figure 5-18: Four-wire ratiometric method

Vsour = 6.4V |rer
o— AN/ SENSE HI (Unused)
Input HI
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VMEAS
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HI DUT
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(<>
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RLE}'—\D = RLEAD
HI LO
Assume:

Vsio= Rieap  x Irer
LO

. Rieap  =Vsio
Irer
Substitute:
lngr = Vieas
2 (Rieap ) + Rpur
LO
Vieas

LO

"~ 2 (Vsio/lrer) * Rour

VMEAS - 2VSLO

F'aDUT

VMEAS - 2VSLO

RDUT -

Irer

VME!\S B 2VSLO

VSOUR -V MEAS

X Rprer
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Open lead detection

The Series 3700 has four methods to detect open lead conditions:

¢ ISOUR open voltage

o VMEAS open voltage

e Calculated measurement
¢ dmm.opendetector

The following figures contains open lead detection schematics for various measurements.

Figure 5-19: Simplified Dry-Circuit open lead detection schematic

O 27TmVv

12 Range
Isour
S.S.
Protection
SHI
SHI S.s —I
Vbry_cLame
VH_cLamp
DCV 1\
SS. X
TuF = 00k protection
Stability Stability v SR
AMP
SLO To A/ID
S.S.
R protection

LEAD SLO

5-30 Document Number: 3700S-900-01 Rev. A / August 2007



Series 3700 System Switch/Multimeter User's Manual

Section 5: Basic Digital Multimeter (DMM) Operation

Figure 5-20: Simplified normal four-wire open lead detection schematic
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1Q through 1MQ ranges: A hardware detector is used to detect an open input lead. The
hardware detector uses a comparator circuit to monitor the voltage on the ohm Isouir Vorennitean

terminal.

e For the lower ohms ranges (19, 10Q, and 10kQ2), open circuit voltage on the ohm lsour

Vorenrieao terminal is >7.1V.

e For the higher ohms ranges (100kQ through 1MQ), open circuit voltage on the ohm lsoux

Vorenrieao t€rminal is >12.8V.

When an input lead (HI or LO) is open, as shown, voltage rises to the open-circuit level, then the
A/D will abort in <100usec and the “Overflow” message is displayed.

VMEAS open voltage

If either Input Sense HI or Sense LO Vs is outside the enclosed table voltages, the A/D will
abort in <100usec and return an overflow reading.

Range Vueas SHI or SLO Vyeas SHI or SLO
High Limit Low Limit Open
Open Lead Lead Detection
Detection

10Q-100Q > 128mV <-10mV

1kQ-100kQ2 >1.28V <-100mV

TMQ >12.8V <-1.0vV
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Calculated measurement open voltage

A calculated measurement, which exceed 120% of the range, will return an overflow reading.

dmm.opendetector open voltage

With dmm.opendetector = dmm.ON, a separate -1.5 A loreneso SHI @and a separate SLO current
source, will pulse on and off before the start of each measurement while lsox remains enabled.
The A/D will monitor SHI for 2msec then switch to SLO for an additional 2msec. During either
phase, if the input voltage exceeds the above table, the A/D will abort in <100usec and return an
overflow reading. If there are no open leads detected during the lopenean phase, the lopeneno iS
disabled and standard 4-wire is enabled.

Vueas With open input:

If Sense HI is disconnected, Veas Will droop less than -1V, causing an A/D overflow.

Veas With valid connections:

For valid connections, INPUT Sense HI, Vyeas, Will dip during the 4msec lopeneao phase. The
amount of the voltage dip is the sum of lorenean @nd the range lsoir @and Rour load. For example, if
measuring a 100kQ2 on the 100k range, the Vyeas across the 100kQ will be 0.85V (10 A -
1.5pA) x 100KQ during loreneas @and 1V during measurement phase.

The tables below notes timing with dmm.opendetector = dmm.ON:

SHI and
SLO SHI SHI
IOPENLEAD Measurement
Settle Li
Phase Time N€ | Time
Freq
Range (msec)1 (msec) (Hz) | (msec)
min max
1-10kQ 4.0 0.5 60 0.0083 250
50 0.010 240
60 0.0083 250
100k 4.0 2.0
50 0.010 240
60 0.0083 250
TIMQ 4.0 30.0
50 0.010 240
10MQ- 60
100MO 4.0 5.01 0.0083 250
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Internal e 3O
DMM Settle Measurement tormal
Comm. Time Time DMM
Range (msec) (msec) (msec) Comm.
min max
0.06 0.5 0.06
1-10kQ 0.0083 250
0.010 240
0.06 1.0 0.0083 250 0.06
100k
0.010 240
0.06 1.0 0.0083 250 0.06
1IMQ
0.010 240
10MQ- 0.06 10 0.0083 250 0.06
100MQ 0.010 240

1. For 10MQ and 100MQ, V easwement i made on Input HI. Input Sense HI is unused.

2. Default condition for 4-wire is dmm.opendetector=dmm.ON.

3. For dmm.drycircuit=dmm.ON, loeeneno is disable, but print(dmm.opendetector) returns 1.0.
4. Additional cable and 3700 card capacitance can increase settle times, resulting additional

measurement uncertainty. Keithley Instruments recommend the use of Teflon or other low-
dielectric absorption wire insulation for these measurements.

Four-wire dry-circuit open lead detection

The Series 3700 dry-circuit resistance measurement circuitry was designed for low power, low
glitch, and low open voltage applications such as GMRR head testing and air bag / squib test
that require low energy resistance sourcing. For this reason, dmm.opendetecor = dmm.ON is
disabled when dmm.drycircuit = dmm.ON. The lorenean current pulse would exceed the dry-circuit
voltage application.

Document Number: 3700S-900-01 Rev. A / August 2007 5-33



Section 5: Basic Digital Multimeter (DMM) Operation Series 3700 System Switch/Multimeter User's Manual

The follow schematic provides a simplified view of the Series 3700 four-wire dry-circuit open
lead detection.

Figure 5-21: Simplified Dry-Circuit open V-clamp feedback loop schematic

20mV
* o 100-2KQ
Range
e 0 27mv
12 Range
Isour
SS.
Protection
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SHI
x1
VH_cLamp
DCV
Tk = 100k< pro?é?fion >
Stability Stability MUX
AMP
SLO To AID
S.S.
protection

RLEAD SLO

Dry-clamp open lead detector (dry-circuit)

A hardware detector is used to detect an open input lead. The hardware detector uses a internal
circuit to monitor the voltage on the Vory.coave terminal. The circuit will abort the A/D in < 100usec
and return an overflow reading if the voltage is greater than 1V.

VMEAS open voltage (dry-circuit)

If either Input Sense HI or Sense LO Vs is outside the enclosed table voltages, the A/D will
abort in <100usec and return an overflow reading.

Range Vueas SHI or SLO High Limit Open | Vyeas SHI or SLO Low Limit Open
Lead Detection Lead Detection

10 >27TmV <-10mV

10Q-2kQ > 20mV <-10mV

Calculated measurement open voltage (dry-circuit)

A calculated measurement, which exceed 120% of the range, will return an overflow reading.
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NOTE 1. INPUT Sense Hl is internally connector to INPUT HI. The connection allows proper
open circuit voltage, even with Sense HI disconnected. With INPUT Sense HI
disconnected, and the other inputs properly connected, the measurement will read the
Vour and RiespvoLrace drop.

2. For dmm.drycircuit = dmm.ON and dmm.opendetector = dmm.ON, IOPENLEAD wiill
be disabled, but a print(dmm.opendetector) will still return 1.0.

Temperature measurements

The Series 3700 can measure temperature using various thermoelectric transducers including:
thermocouples, thermistors, and 3 or 4-wire resistance temperature detectors (RTDs). When
deciding which type to use, keep in mind that the thermocouple is the most versatile and useful
for significant distances between the sensor and the instrument, the thermistor is the most
sensitive, the 4-wire RTD is the most stable, and the 3-wire RTD minimizes the number of
conductors per sensor (3).

Thermocouples

For thermocouples, temperature measurement range depends on which type of thermocouple is
being used. Thermocouples that are supported include types J, K, N, T, E, R, S, and B.

Type Range Resolution
J -200°C to +760°C 0.001°C

K -200°C to +1372°C 0.001°C

N -200°C to +1300°C 0.001°C

T -200°C to +400°C 0.001°C

E -150°C to +1000°C 0.001°C

R 0°C to +1768°C 0.1°C

S 0°C to +1786°C 0.1°C

B +350°C to +1820°C 0.1°C

When two wires made up of dissimilar metals are joined together, a voltage is generated. The
generated voltage is a function of temperature. As temperature changes, the voltage changes.
The thermocouple voltage equates to a temperature reading. This is the basic operation
principle of the thermocouple.

When you connect a thermocouple directly to the input of the Series 3700, at least one of those
connections will be a junction made up of two dissimilar metals. Hence, another voltage is
introduced and is algebraically added to the thermocouple voltage. The result will be an
erroneous temperature measurement.

To cancel the affects of the unwanted thermal voltage, the thermocouple circuit requires a
reference junction that is at a known temperature.
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Reference junctions

A reference junction is the cold junction in a thermocouple circuit that is held at a stable, known
temperature. The cold junction is where dissimilar wire connections must be made. As long as
the temperature of the cold junction is known, the Series 3700 can factor in the reference
temperature to calculate the actual temperature reading at the thermocouple.

The standard reference temperature is the ice point (0°C). The ice point can be precisely
controlled, and the National Institute of Standards and Technology (NIST) uses it as the
fundamental reference for its voltage-to-temperature conversion tables. However, other known
temperatures can be used.

There are two ways for the Series 3700 to acquire the cold junction temperature. It can measure
the cold junction using a thermistor or 4-wire RTD, or the known temperature value can be
entered by the user.

There are two reference junction types supported by the Series 3700:

e Simulated reference junction
¢ Internal reference junction

These reference junctions are explained in the following paragraphs.

Simulated reference junction

An example of a simulated reference junction is an ice bath as shown in the paragraph titled
Thermocouple connections (on page 5-39). The copper wire to thermocouple wire connections
are immersed (but electrically isolated) in the ice bath, and the user enters the 0°C simulated
reference temperature into the Series 3700. The simulated reference temperature for the Series
3700 can be set from 0° to 65°C.

The Series 3700 measures the input voltage and factors in the simulated reference temperature
to calculate the temperature reading at the thermocouple.

NOTE The most accurate temperature measurements are achieved by using a simulated
reference junction using an ice point reference.

Internal reference junction

“Internal” implies that a temperature transducer(s) is used to measure the cold junction. For
specific switching modules, the cold junction can be the switching module's screw terminals with
voltage temperature sensors strategically placed to measure the temperature of the cold
junction (see Thermocouple connections (on page 5-39)).

The Series 3700 measures the temperature of the cold junction (screw terminals), measures the
input voltage, and then calculates the temperature reading at the thermocouple.

To help maintain stability and accuracy over time and changes in temperature, the Series 3700
periodically measures internal voltages corresponding to offsets (zero) and amplifier gains. For
thermocouple temperature measurements using the internal reference junction, the internal
temperature is also measured. These measurements are used in the algorithm to calculate the
reading of the input signal. This process is known as autozeroing. Note that internal temperature
references are collected regardless of whether or not autozero is enabled.
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Open thermocouple detection

Long lengths of thermocouple wire can have a large amount of capacitance that is seen at the
input of the DMM. If an intermittent open occurs in the thermocouple circuit, the capacitance can
cause an erroneous on-scale reading. The Series 3700 has an open thermocouple detection
circuit. When enabled, a 100uA pulse of current is applied to the thermocouple before the start
of each temperature measurement.

NOTE Default condition is dmm.opendetector = dmm.ON.

The Series 3700 open thermocouple detection works in similar fashion to the open lead
detection. Refer to Effects of open inputs on ohms readings (see "Open lead detection" on page
5-30). The open thermocouple detection performs as follows:

e VMEAS open voltage: If Input HI Viess is outside £120mV, the A/D will abort in <100usec
and return an overflow reading.

¢ A calculated measurement, outside of the ranges contained in the following table, will
cause the "Overflow" message to be displayed.

Type Range

-200°C to +760°C
-200°C to +1372°C
-200°C to +1300°C
-200°C to +400°C
-150°C to +1000°C
0°C to +1768°C
0°C to +1786°C

B +350°C to +1820°C

mw|laoam| 4| Z|X| <«

e |f during a measurement cycle, with dmm.opendetector = dmm.ON, the ohm's function
100pA Isows is pulsed on and off before the start of each measurement. The A/D wiill
monitor Vyeas for 0.8msec. During the loweuase, if the resistance >1.15kQ is detected, or the
input voltage is greater than 120mV, the A/D will abort in <100usec and return an
overflow reading. If <1.15kQ is detected and the input voltage is in the range of +120mV,
the open lead detection current is turned off and a normal thermocouple temperature
measurement is performed (see Thermocouple connections (on page 5-39)).

¢ |sor Open voltage with dmm.opendetector. A hardware detector is used to continuously
detect for open input lead. The hardware detector uses a comparator circuit to monitor
the voltage on the ohm lsowr Vorentiiean terminal. If during a measurement cycle, the input
voltage on lsowr Vorentiiean terminal is greater than 7.1V, the A/D will abort in <100usec
and return an overflow reading. The following table notes timing with dmm.opendetector
= dmm.ON.
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The thermocouple open detection times are listed in the following table.

lon IOPENL Phase ISo:urce Internal
Source | EAD Internal DMM | gettie Line T/IC DMM
Settle Measure | Comm. Freq Measurement Comm.
(msec) (msec) (msec) (msec) (Hz) Time (msec) (msec)
min max
1.0 0.8 0.4 1.0 60 0.0083 250 0.06
50 0.010 240

1. Default condition is dmm. opendetector=dmm.ON or 1.

2. For dmm. transducer=dmm.TEMP THERMISTOR, dmm.TEMP THREERTD, and
dmm.TEMP FOURRTD, loreneao Phase is disabled, but print (dmm.opendetector) returns 1.0.

3. dmm.opendetector is a common ICL command, shared with fourwireohms. To enable or
disable dmm.opendetector for either function, the appropriate function must be selected before
applying the new dmm.opendetector state. For example, to disable thermocouple open
detection, send dmm. func="temperature" then dmm.opendetector=0.

The following figure provides a schematic representation of the Series 3700 open thermocouple
detection.

Figure 5-22: Simplified T/C open lead detection schematic

100pA

[ VOPEN_HI_LEAD
S.S.

protection
HI
S.S
0 - MUX
protection AMP
VM EAS
LO
Unused
SLO
Unused o——— S.S.
protection
SLO
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Thermocouple connections

Connections for thermocouples are shown below. Thermocouples are color coded to identify the

positive (+) and negative (-) leads (see the table). Note that the negative (-) lead for U.S. type

T/Cs is red.

TIC type Positive (+) | Negative (-) TIC type Positive (+) | Negative (-)

J |U.S. White Red E |US. Purple Red
British Yellow Blue British Brown Blue
DIN Red Blue DIN Red Black
Japanese |Red White Japanese |Red White
French Yellow Black French Yellow Blue

K |U.S. Yellow Red R |U.S. Black Red
British Brown Blue British White Blue
DIN Red Green DIN Red White
Japanese |Red White Japanese |Red White
French Yellow Purple French Yellow Green

N |U.S. Orange Red S u.s. Black Red
British -- -- British White Blue
DIN -- - DIN Red White
Japanese |-- -- Japanese |Red White
French -- -- French Yellow Green

T |US. Blue Red B |U.S. Gray Red
British White Blue British -- --
DIN Red Brown DIN Red Gray
Japanese |Red White Japanese |Red Gray
French Yellow Blue French -- --
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When using the Series 3700 analog backplane connector, use a simulated reference junction for
thermocouple temperature measurements. An ice bath, as shown below, serves as an excellent
cold junction since it is relatively easy to hold the temperature to 0°C. Notice that copper wires
are used to connect the thermocouple to the Series 3700 input.

Figure 5-23: Simulated reference junction

Analog backplane connection

9
@ INPUT HI +
. INPUT Lof >
Pin2« d
15 or V Thermocouple
8 Pin 9 Copper
Wires
Copper wire to thermocouple lce Bath
wire connection (one of two).
NOTE The positive lead of the type T thermocouple is made of copper. Therefore, that lead

can be connected directly to the input of the switching module (it does not have to be
maintained at the simulated reference temperature, in other words, immersed in an ice
bath).

For the thermocouple-capable switching modules, you can also use a simulated reference
junction as shown, or you can connect the thermocouple wires directly to the screw terminals
(internal reference junction). Using a simulated reference junction may be inconvenient, but it
will provide more accurate temperature measurements (assuming the user enters a precise
reference temperature).

Figure 5-24: Simulated reference junction switching module

40-channel
switching module

CH 1-40 /‘

L V
Copper
wires

0 mo "
0 __

Thermocouple

Copper wire to thermocouple Ice bath

wire connection (one of two)

Figure 5-25: Internal reference junction (40 channel switching module)

H
40-channel @ E +
switching module @ CH 1-40 )\

Thermocouple

-
—
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Thermocouple temperature measurement configuration

To configure temperature measurements from the front panel:

1. If needed, change to the temperature function ("TMP" is displayed) by pressing the FUNC
key.

2. Press the CONFIG key and then the DMM key. The "TEMP ATTR MENU" will open.

3. Set units of measurement degrees:

e Using the wheel, scroll to the "UNITS" menu item (right most menu item) and press the
ENTER key.

e Turn the wheel to select desired units (Celsius, Kelvin, or Fahrenheit) and press the ENTER
key.

4. Set thermocouple device attributes:
e Turn the wheel to scroll to the "THERMO" menu item and press the ENTER key.

e  Turn the wheel to scroll to the "COUPLE" temperature connection and press the ENTER key.

e Turn the wheel to select the desired thermocouple type (J, K, T, E, R, S, B, or N) and press
the ENTER key.

5. Set thermocouple device reference junction type:

e  Turn the wheel to scroll to the "REFJUNCT" menu item and press the ENTER key.

e Select the desired Reference Junction: SIMULATED, INTERNAL, or EXTERNAL. See
Reference junctions (on page 5-36) for more information.

o Press the ENTER key to set the selection.
6. If a SIMULATED reference junction was selected in step 5:

e Turn the wheel to scroll to the "SIMREF" menu item and press the ENTER key.

e Using the wheel, dial in the desired reference temperature (default values are units dependent:
023.00°C, 296.15°K, and 073.40°F).

e Press the ENTER key to set the selection.

7. Press the EXIT key twice to leave the "TEMP ATTR MENU."

Alternatively, use the bus command dmm.thermocouple to set attributes.

Thermistors

The temperature measurement range for thermistors is -80°C to 150°C (0.01° resolution).
Thermistor types that are supported include the 2.2kQ2, 5kQ, and 10kQ types.

The thermistor is a temperature sensitive resistor. Its resistance changes non-linearly with
changes in temperature. Most thermistors have a negative temperature coefficient. As
temperature increases, the resistance decreases. The Series 3700 measures the resistance of
the thermistor and calculates the temperature reading.
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Of all the temperature transducers, the thermistor is the most sensitive. It can detect minute
changes in temperature. It is a good choice when measuring slight changes in temperature. The
downside for this increased sensitivity is the loss of linearity. Since they are especially non-linear
at high temperatures, it is best to use them for measurements below 100°C.

NOTE Curve fitting constants are used in the equation to calculate thermistor temperature.
The thermistor manufacturer’s specified curve fitting may not be exactly the same as
the ones used by the Series 3700.

Thermistor connections

A thermistor can be connected directly to the analog backplane connector (or to any of the
applicable input channels of a thermistor capable switching module).

Figure 5-26: Thermistor analog backplane connection

Analog backplane connector

1

Thermistor

9
Bin Input HI

Pin 2

or
15 Pin9 | nputLO

Figure 5-27: Thermistor switching module connection

Thermistor @ H
switching CH 1-40 Thermistor
module @ [ |

Thermistor measurement configuration

To configure thermistor measurements from the front panel:

1. If needed, change to the temperature function ("TMP" is displayed) by pressing the FUNC
key.

2. Press the CONFIG key and then the DMM key. The "TEMP ATTR MENU" will open.

3. Set units of measurement degrees:

e  Turn the wheel to scroll to the "UNITS" menu item (right most menu item) and press the
ENTER key.

e  Turn the wheel to select desired units (Celsius, Kelvin, or Fahrenheit) and press the ENTER
key.
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4. Set THERMO device attributes:

e Turn the wheel to scroll to the "THERMO" menu item and press the ENTER key.

e  Turn the wheel to scroll to the "THERMISTOR" temperature connection and press the ENTER
key.

e Turn the wheel to select desired resistance (22520, 500002, or 10000€2) and press the ENTER
key.

5. Press the EXIT key twice to leave the "TEMP ATTR MENU."

Also see bus command dmm.thermistor for more information on setting thermistor measurement
attributes.

RTDs (Resistance Temperature Detector)

For 4-wire resistance temperature detectors (RTDs) the temperature measurement range is -
200°C to 630°C (0.01°C resolution). The Series 3700 supports 4-wire RTD types including:
PT100, D100, F100, PT385, and PT3916. A USER type is also available to modify RTD
parameters, such as the resistance at 0°C. Like the other supported 4-wire types, the USER
type can be enabled from the front panel, but the settings can only be changed using remote
programming.

The RTD has a metal construction (typically platinum). The resistance of the RTD changes with
change in temperature. The Series 3700 measures the resistance and calculates the
temperature reading. When using default RTD parameters, the resistance of the RTD will be
1009 at 0°C.

Of all the temperature transducers, the RTD exhibits the most stability and linearity. By default
the Series 3700 performs the 4-wire measurement using offset-compensated ohms, which
provides the most accurate way to measure the low resistance of the RTD. For faster RTD
measurements when the most accurate measurements are not required, offset-compensation
may be disabled for 3-wire or 4-wire RTD measurements.

Use of a 3-wire RTD requires a special math capability to compensate for lead resistance on the
3rd wire. As for 3-wire RTDs, the Series 3700 supports RTD types including: PT100, D100,
F100, PT385, and PT3916. A USER type is available to modify RTD parameters, such as the
resistance at 0°C. Like the other supported 3-wire types, the USER type can be enabled from
the front panel, but the settings can only be changed using remote programming.

3-wire RTD connections

Shown below are 3-wire RTD connections to the Series 3700. For a 3-wire RTD capable 40-
channel switching module, paired channels are used to perform the 3-wire measurement. For
example, the two input leads of the RTD are connected to a primary channel (1 through 20),
while only the LO sense lead is connected to its paired channel (21 through 40)(see Note).
Channel 1 is paired to Channel 21, Channel 2 is paired to Channel 22, and so on.

NOTE The HI sense of the paired channels are not used (3-wire RTD).
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NOTE dmm.offsetcompensation is a common command, shared with fourwireohms and
drycircuit. To enable or disable RTD offset compensation, first select the temperature
function, next the transducer, and lastly, the offset compensation state.

Figure 5-28: Three-wire RTD connections

Analog backplane connector

1

9 -
@ Input HI
Pin 2 Input LO
or
g 15 Pin9 :Pin 2. Sense LO

Figure 5-29: Three-wire RTD switching module connections

Hl| @ RTD @ B

CH 21-40 @ capable @ CH 1-20
l| switching B
L module L
SENSE INPUT
SENSE LO INPUT LO
3-wire
RTD
INPUT HI

3-wire
RTD
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4-wire RTD connections

Shown below are 4-wire RTD connections to the Series 3700. For a 4-wire RTD capable 40-
channel switching module, paired channels are used to perform the 4-wire measurement. For
example, the two input leads of the RTD are connected to a primary channel (1 through 20),
while the two sense leads are connected to its paired channel (21 through 40). Channel 1 is
paired to Channel 21, Channel 2 is paired to Channel 22, and so on.

Figure 5-30: Four-wire RTD connections

Analog backplane connector

9 SENSE HI
Pin 3 }
- INPUT HI
Pin 1+
Pin 2. INPUT LO
i SENSE LO
8 5 |En9 ] [Pinad
Figure 5-31: Four-wire RTD switching module connections
H H
RTD @ |l
CH 21-40 ® capable @ CH 1-20
| switching |I
L module L
SENSE INPUT
SENSE LO INPUT LO
4-wire
RTD
SENSE HIGH INPUT HIGH

RTD temperature measurement configuration

4-wire
RTD

The Alpha, Beta, Delta, and Q at 0°C parameters for the five basic RTD types are provided in

the table below.

NOTE These parameters can be modified using remote programming for USER type RTDs.
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Type Standard Alpha Beta Delta Q at 0°C
PT100 ITS-90 0.00385055 0.10863 | 1.49990 | 100Q
D100 ITS-90 0.003920 0.10630 | 1.49710 | 100Q
F100 ITS-90 0.003900 0.11000 | 1.49589 | 100Q
PT385 IPTS-68 0.003850 0.11100 | 1.50700 | 100Q
PT3916 IPTS-68 0.003916 0.11600 | 1.50594 | 100Q

RTD configuration

To configure 3 or 4-wire RTD measurements from the front panel:

1. If needed, change to the temperature function ("TMP" is displayed) by pressing the FUNC
key.

2. Press the CONFIG key and then the DMM key. The "TEMP ATTR MENU" will open.

3. Set units of measurement degrees:

e  Turn the wheel to scroll to the "UNITS" menu item (right most menu item).
e Press the ENTER key.

e Using the wheel, select desired units (Celsius, Kelvin, or Fahrenheit).

e Press the ENTER key.

4. Set four wire RTD device attributes:

e Turn the wheel to scroll to the "THERMO" menu item and press the ENTER key.

e  Turn the wheel to scroll to the "THREERTD" or "FOURRTD" temperature connection and
press the ENTER key.

e Turn the wheel to select desired RTD type (PT100, D100, F100, PT3916, PT385, or USER)
and press the ENTER key.

5. Press the EXIT key twice to leave the "TEMP ATTR MENU."

Alternatively, use the bus command dmm.fourrtd or dmm.threertd (as applicable) to set
attributes.

Temperature measurement configuration

The Series 3700 is configured to measure temperature from the temperature measurement
configuration menu. Use the following general rules to navigate through the front panel menu
structure:

NOTE If the Series 3700 is in remote, place the unit in local by pressing the LOCAL (EXIT)
key.
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e The temperature measurement can be configured from the front panel when the present
function is "TMP" by pressing the CONFIG key, then the DMM key.

e Front panel cursor position is indicated by a flashing menu item or parameter and is
controlled by the 4 CURSOR P keys or by turning the wheel.

e With the cursor on a menu item or parameter, use the wheel to scroll through the
available options.

o Adisplayed menu item and parameter is selected by pressing the ENTER key.

e You can exit from the menu structure by pressing the EXIT key. However, any ENTERed
selections will apply.

NOTE When using ICL commands such as dmm.nplc, filter, REL, etc.,. first select the
function, then the transducer type, before sending the temperature measurement
configuration commands.

To select the active thermoelectric transducer, while in temperature measurement function (TMP
is displayed):

1. Press CONFIG key and then the DMM key.
2. Turn the wheel to scroll to the "THERMO" menu item and press the ENTER key.
3. Turn the wheel to scroll to the "TRANSDUCER" menu item and press the ENTER key.

4. Turn the wheel to scroll to the desired thermoelectric transducer: THERMOCOUPLE,
THERMISTOR, TEMP_THREERTD, or TEMP_FOURRTD. Press the ENTER key to select.

5. Configure the selected transducer as appropriate. For configuration information, see the
following: Thermocouple temperature measurement configuration (on page 5-41),
Thermistor temperature measurement configuration (see "Thermistor measurement
configuration" on page 5-42), or RTD temperature measurement configuration (on page 5-
45).

Temperature measurement procedure

NOTE If the Series 3700 is in remote, place the unit in local by pressing the EXIT key.

1. Press the OPENALL key to open all switching channels.

2. Select the temperature measurement function by pressing the FUNC key until "TMP" is
displayed.

3. Configure the temperature measurement as explained in “Temperature measurement
configuration (on page 5-46).”

4. Connect the temperature transducer(s) to be measured.
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5. If using a switching module, perform the following steps to close the desired channel. Keep
in mind, that for 3 or 4-wire RTD measurements, you will close the primary (INPUT) channel
(1 through 10). The channel that it is paired to will close automatically.

a) Use the wheel to dial in the channel number.
b) Press the CLOSE key.

6. Pressthe TRIG key and observe the displayed reading.
7. To measure other switching channels, repeat steps 5 and 6.

8. When finished, press the OPENALL key to open all channels.

Frequency and period measurements

NOTE Frequency or period measurements as low as 0.5Hz (2 seconds) and < greater than
1MHz (1us) are possible but range dependent.

The Series 3700 is specified for frequency measurements from 3Hz to 500kHz on voltage
ranges of 100mV, 1V, 10V, 100V, and 300V. Period (1 / frequency) measurements can be taken
from 2us to 333ms on the same voltage ranges as the frequency.

Input impedance: 1MQ || <100pF, AC coupled.
The instrument uses the volts input to measure frequency. The AC voltage range can be

changed with the RANGE A and V¥ keys. The signal voltage must be greater than 10% of the
full-scale range.

CAUTION The voltage limit is subject to the 8+ x10”VHz product.

Trigger level

Frequency and period use a zero-crossing trigger, meaning that a count is taken when the
frequency crosses the zero level. The Series 3700 uses a reciprocal counting technique to
measure frequency and period. This method generates constant measurement resolution for
any input frequency. The multimeter's AC voltage measurement section performs input signal
conditioning. If the input signal voltage exceeds the selected voltage range, a 000.0000mHz

(0.000000us) will be returned.

Gate time

The gate time is the amount of time the Series 3700 uses to sample frequency or period
readings. Use the RATE key to set the gate time; SLOW sets the gate time to 0.25 sec, MED
sets it to 0.1 sec, and FAST sets it to 0.01 sec. For remote programming, the gate time can be
set from 0.01 to 0.273 sec by setting the dmm. aperture attribute.
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The Series 3700 completes a reading when it receives its first positive zero-crossing after the
gate time expires. For example, for any arbitrary frequency, you may wait up to the gate time
plus two times the period of the input waveform before the Series 3700 returns a reading.

Frequency connections
Frequency connections for the Series 3700 as well as a switching module are shown below.
Figure 5-32: FREQ and PERIOD input connections

Analog backplane connector

1
9
AC voltage
Pin 2 @ source
or
15 Pin 9
8
Figure 5-33: FREQ and PERIOD connections (switching module)
H
40-channel @ B CH 140
switching module - AC voltage
@ [ | T @ source
Frequency and period measurement procedure
CAUTION Do not apply more than the maximum input levels for the Series 3700 or
installed switching module (whichever is lower) or instrument damage may

OCCuUr.

NOTE If the Series 3700 is in remote, place the unit in local by pressing the LOCAL or EXIT
key.

1. Press the OPENALL key to open all switching channels.

2. Select the frequency measurement function by pressing the FUNC key until "FRQ" is
displayed.
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3. Press the CONFIG key and then the DMM key. The "CONT ATTR MENU" will open.

4. Set threshold voltage:

e Turn the wheel to scroll to the "THRESHOLD" menu item (right most menu item) and press the
ENTER key.

e Using the wheel, dial in the desired voltage to be used as a threshold (0V-303V).
o Press the ENTER key to set.
e Press the EXIT key to leave the "FREQ ATTR MENU."

5. Apply the AC voltage(s) to be measured (see CAUTION).

NOTE When observing the displayed readings, if the “Overflow” message is displayed, select
a higher range until a normal reading is displayed. Use the lowest possible range for
the best resolution.

6. Pressthe TRIG key and observe the displayed reading.
7. To measure other switching channels, repeat steps 5 and 6.

8. When finished, press the OPENALL key to open all channels.

NOTE Also see the bus command dmm.threshold for more information on threshold
attributes.

Continuity testing

The Series 3700 can test continuity using the 2-wire 1kQ range with a user selectable threshold
resistance level (1 to 1000Q). When the measured circuit is below the set threshold level, the
instrument will display the resistance readings. When the measured circuit is above the
threshold level, the instrument will display the message “OPEN.”

NOTE The reading rate for continuity is fixed at FAST (0.01 PLC). Limits and digital outputs
cannot be used when testing continuity with the continuity (CONT) function. If you
need to use these operations, use the Q2 function to test continuity.

NOTE The continuity function does not support REL. Use mx + b, with b as an offset, to
compensate for losses due to cable lead resistance.
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Continuity testing connections

When using the rear analog backplane connector, connect the test leads to the INPUT HI and
LO terminals as shown below.

Figure 5-34: Continuity connections

Analog backplane connector

9
| Pin 1 I[
Pin 2
or Resistance
8 15 Pin 9 é under test

Connections to test continuity using a switching module are shown below. Since this is a 2-wire
ohms measurement, Channels 1 through 20 of a 40-channel switching module can be used.

Figure 5-35: Continuity connections using a switching module

H
40-channel
switching module CH 1-40
@ . L Resistance
under test

Continuity testing procedure

NOTE If the Series 3700 is in remote, place the unit in local by pressing the LOCAL key (or
the EXIT key).

1. Press the OPENALL key to open all switching channels.
2. Select the continuity testing function by pressing the FUNC key until "CNT" is displayed.

3. Press the CONFIG key and then the DMM key. The "CONT ATTR MENU" will open.
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4. Set threshold resistance:

Turn the wheel to scroll to the "THRESHOLD" menu item (right most menu item) and press the
ENTER key.

Using the wheel, dial in the desired resistance to be used as a threshold (1Q-10000).
Press the ENTER key to set.
Press the EXIT key to leave the "CONT ATTR MENU."

5. Apply the resistance to be tested. If using a switching module, perform the following steps to
close the appropriate channel.

a) Use the wheel to dial in the channel number.
b) Press the CLOSE key.

6. Pressthe TRIG key and observe the displayed reading.

7. To measure other switching channels, repeat steps 5 and 6.

NOTE

If the measured circuit is below the set threshold level, the instrument will display the
resistance readings. If the measured circuit is above the threshold level, the
instrument will display the message “OPEN."

8. To disable continuity testing, select a different function (for example, DCV).

9. When finished, press the OPENALL key to open all channels.

NOTE

NOTE

NOTE

Limits and digital outputs cannot be used when testing continuity with the continuity
(CNT) function. If you need to use these operations, use the 2WQ function to test
continuity.

Also see the bus command dmm.threshold for more information on threshold
attributes.

dmm. threshold is a common ICL command. To enable a unique continuity
threshold, first select the function dmm. func = "continuity", then select the
threshold value. The threshold value will be remembered after exiting when returning
to the function (unless reset).
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ICL Command List

This section provides a listing of Instrument Control Library commands, descriptions, and usage.
Refer to the reference manual for complete ICL usage information.

In this section:

DD ... 6-2
DIt FUNCHIONS .. e 6-2
channel functions and attributes ..............ccccc 6-2
delay fUNCHION. ......cooiiiii 6-4
digio functions and attributes ............ccccoi 6-4
display functions and attributes.............ccccc 6-4
dMM FUNCHONS ..o 6-5
eventlog functions and attributes .............ccccc 6-8
errorqueue functions and attribute ..............cccccoo 6-8
eXit TUNCHON ..o 6-9
format attriDULES ... ..eeeiiiiee e 6-9
GPID @EFIDULE ...ttt e e nenee 6-9
makegetter fUNCLIONS ... 6-9
LAN COMMEANGS ... 6-9
localnode attributes ... 6-11
OPC FUNCHION ...t e e e e e e e e e e e aeaees 6-11
PHNEDUTTEL .o e e e e e e 6-11
reset FUNCHON ... 6-12
SCAN FUNCHONS.....ciiiiiiiiiii 6-12
setup functions and attribute...............cooiii i 6-13
SIOtX] @ttrIDULES ..o 6-13
status function and attributes ..............cccco 6-14
LT T T 10T g [ ) o PP PPPPPPN 6-16
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tsplink functions and attributes.................cooiiii i, 6-17
upgrade fUNCHION ... 6-17
USerstring fuNClONS ........ooo i 6-18
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beeper

The beeper generates a beep tone. It is typically used to announce the start and/or completion

of a test or operation. Available commands:
beeper.enable

beeper.beep ()

bit functions

The bit functions are used to perform bitwise logic operations on two given numbers, and bit
operations on one given number. Logic and bit operations truncate the fractional part of given
numbers to make them integers. Available commands:

bit.bitand()
bit.bitor ()
bit.bitxor ()
bit.clear ()
bit.get ()
bit.getfield()
bit.set ()
bit.setfield()
bit.test ()

bit.toggle ()

channel functions and attributes

Use the functions and attributes in this group to control and query switching channels. Unless
specifically noted, ch_list specifies the channels or backplane relays in a comma-delimited
format on which the function is to be performed. Available commands:

channel.clearforbidden ()

channel.close ()

channel.connectrule
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channel.

channel

channel

channel.

channel.

channel.

channel.

channel.

channel.

channel.

channel.

channel

channel.

channel

channel

channel

channel

channel

channel

channel

channel.

channel

channel

channel

connectsequential

.exclusiveclose ()

.exclusiveslotclose ()

getbackplane ()
getclose ()
getcount ()
getdelay ()
getforbidden ()
getimage ()
getlabel ()

getpole ()

.getstate ()

open ()

.pattern.catalog()
.pattern.delete ()
.pattern.getimage ()
.pattern.setimage ()
.pattern.snapshot ()
.reset ()

.setbackplane ()

setdelay ()

.setforbidden ()
.setlabel ()

.setpole ()
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delay function

This function is used to postpone system operation for a specified period of time. Available
command:

delay ()

digio functions and attributes

Use the functions and attributes in this group to control read/write and trigger operations for the
digital 1/0 Port. Available commands:

digio.readbit ()
digio.readport ()
digio.trigger[N].assert ()
digio.trigger[N].clear ()
digio.trigger [N] .mode
digio.trigger[N].overrun
digio.trigger[N].pulsewidth
digio.trigger[N].release ()
digio.trigger[N].triggerstimulus
digio.trigger[N].wait ()
digio.writebit ()
digio.writeport ()

digio.writeprotect

display functions and attributes

The functions and attributes in this group are used for various display operations. Available
commands:

display.clear ()

display.getannunciators ()
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display.getcursor ()

display.getlastkey ()

display.gettext ()

display.inputvalue ()

display.loadmenu.add

display.loadmenu.delete ()

display.locallockout

display.menu ()

display.prompt ()

display.screen

display.sendkey ()

display.setcursor ()

display.settext ()

display.waitkey ()

dmm functions

Use the functions and attributes in this group to control DMM operation, set limits, and perform
calibration. Default configuration names like 'dcvolts', 'temperature’, 'fourwireohms', etc., imply
the reset conditions for the corresponding function. For example, sending
setconfig('slotl', 'dcvolts') sets all channels on Slot 1 to use DC volts factory
default settings. To make a channel use one setting that is different, create a user DMM
configuration with dmm.configure.set ('mydcv') and then set 'mydcv' to the desired
channels. Available commands:

dmm .

dmm .

dmm .

dmm .

dmm .

dmm.

dmm .

dmm .

adjustment.count
adjustment.date
aperture
autodelay
autorange
autozero

calibration.ac()
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dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm

dmm.

dmm.

dmm.

dmm .

dmm.

dmm.

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

calibration.dc ()
calibration.lock ()
calibration.password
calibration.save ()
calibration.unlock ()
calibration.verifydate
close ()
configure.catalog()
configure.delete ()

configure.query ()

.configure.recall ()

configure.set ()
connect
dbreference
detectorbandwidth
displaydigits
drycircuit
filter.count
filter.enable
filter.type
filter.window
fourrtd

func

getconfig ()
inputdivider
limit[Y].autoclear

limit[Y] .enable
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dmm

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm.

dmm

dmm.

dmm.

dmm.

dmm .

dmm.

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

dmm .

.1limit[Y].high.fail
limit[Y].high.value
limit([Y].low.fail
limit[Y].low.value
linesync
makebuffer ()
math.enable
math.format
math.mxb.bfactor
math.mxb.mfactor
.math.mxb.units
math.percent
measure ()
measurecount
measurewithtime ()
nplc
offsetcompensation
open ()
opendetector

range

refjunction
rel.acquire ()
rel.enable
rel.level

reset ()

rtdalpha

rtdbeta
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dmm.rtddelta
dmm.rtdzero
dmm.savebuffer ()
dmm.setconfig()
dmm.simreftemperature
dmm.thermistor
dmm.thermocouple
dmm.threertd
dmm.threshold
dmm.transducer

dmm.units

eventlog functions and attributes

Use the functions and attributes in this group to control (read, write, enable, count, etc.,) the
event log. Available commands:

eventlog.enable
eventlog.count

eventlog.clear ()
eventlog.next ()

eventlog.all()

errorqueue functions and attribute

Use the functions and attributes in this group to read the entries in the error queue. Available
commands:

errorqueue.clear
errorqueue.count

errorqueue.next
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exit function

Use this function to terminate a script that is presently running. Available command:

exit ()

format attributes

Use the format attributes to configure the output formats used by the printnumber and printbuffer
functions. These attributes can set the data format (ASCII or binary), ASCII precision (humber of
digits), and binary byte order (normal or swapped).

NOTE All of the responses are ASCII data.

Available commands:
format.asciiprecision
format.byteorder

format.data

gpib attribute

Use the following attribute to set or get the GPIB address. Available command:

gpib.address

makegetter functions

Use the functions in this group to set and retrieve a value for an attribute. Available commands:

makegetter ()

makesetter ()

LAN commands
Use the functions and attributes in this group to set/read the LAN triggers. Available commands:
lan.applysettings ()

lan.config.autonegotiate
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lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan.

lan

lan.

lan.

lan.

config.
config.
config.
config.
config.
config.
config.
config.
config.

config.

status

status

status

status

status

status

status

status

status

status

status

status

status.

dns.address [N]
dns.domain
dns.dynamic
dns.verify
duplex
gateway
ipaddress
method

speed

subnetmask

.dns.address[index]
.dns.hostname
.duplex
.gateway
.1paddress
.macaddress
.port.dst
.port.rawsocket
.port.telnet
.port.vxill
.reset ()

. speed

subnetmask

.trigger[N] .assert ()

trigger[N].clear ()

trigger[N].overrun

trigger[N].stimulus
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lan.trigger[N] .wait ()

localnode attributes

Use the attributes in this group to set the power line frequency, control (on/off) prompting,
control (hide/show) error messages on the display, to save/recall setup and other related local
node capabilities. Available commands:

localnode.define.MAX TIMERS

localnode.define.MAX DIO LINES

localnode.define.MAX TSPLINK TRIGS

localnode.define.MAX BLENDERS

localnode.define.MAX BLENDER INPUTS

localnode.define.MAX LAN TRIGS

localnode.linefreq

localnode.model

localnode.reset ()

localnode.prompts

localnode.revision

localnode.showerrors

opc function

Use this function to set the OPC bit in the status register when all overlapped commands are
completed.

opc ()

printbuffer

Use this function to print buffer information.

printbuffer ()
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reset function

Use this function to return all logical instruments to the default settings.

reset ()

scan functions

Use the functions in this group to specify and configure channels and/or channel patterns to
scan, as well as associated buffers, triggers, or other scanning aspects. Available commands:

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

scan.

sScan.

Scan.

abort ()

add ()

background ()

bypass ()

create ()

execute ()

list ()

measurecount

mode
nobufferbackground()
nobufferexecute ()
reset ()

scancount

state ()

stepcount ()
trigger.arm.clear ()
trigger.arm.set ()
trigger.arm.stimulus

trigger.channel.clear ()
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scan.trigger.channel.set ()
scan.trigger.channel.stimulus
scan.trigger.clear ()
scan.trigger.measure.clear ()
scan.trigger.measure.set ()
scan.trigger.measure.stimulus
scan.trigger.sequence.clear ()
scan.trigger.sequence.set ()

scan.trigger.sequence.stimulus

setup functions and attribute

Use the functions and attributes in this group to save and recall setups, and to set the power-on
setup. Available commands:

setup.poweron
setup.recall ()
setup.save ()

setup.cards ()

slot[X] attributes

The attributes in this group indicate whether a card in slot X (where X = 1 to 6) supports different
features (for example, pole settings, voltage or 2-wire measurements, etc.,). To query an
attribute, use the print command sending the attribute as an argument.

For example:

print (slot[1l].idn)

This command will output a comma separated string that contains the model number,
description, firmware revision and serial number of the card installed in Slot 1. Available
commands:

slot [X] .commonsideohms

slot [X] .endchannel.amps
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slot[X].endchannel.isolated
slot [X] .endchannel.voltage
slot[X].idn
slot[X].interlock.override
slot[X].interlock.state
slot[X].isolated

slot[X] .matrix

slot[X] .maxsettlingtime

slot [X] .maxvoltage
slot[X].multiplexer

slot [X] .poles. four

slot [X] .poles.one

slot [X] .poles.two

slot [X] .pseudocard
slot[X].startchannel.amps
slot[X].startchannel.isolated
slot[X].startchannel.voltage
slot [X].tempsensor

slot [X].thermal.state

status function and attributes

Refer to the reference manual for complete status ICL command information. Available
commands:

status.condition
status.measurement.condition
status.measurement.enable

status.measurement.event

6-14 Document Number: 3700S-900-01 Rev. A / August 2007



Series 3700 System Switch/Multimeter User's Manual

Section 6: ICL Command List

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

status

.operation
.operation
.operation.
.operation.
.operation.
.operation.
.operation.
.operation.
.operation.

.operation.

.reset ()

.measurement.ntr
.measurement.ptr
.node_enable

.node_event

.condition

..enable

event

ntr

ptr

user.condition

user.enable

user.event

user.ntr

user.ptr

.questionable.condition
.questionable.enable
.questionable.event
.questionable.ntr
.questionable.ptr
.request enable

.request event

.standard.condition
.standard.enable
.standard.event
.system.condition

.system.enable
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status

status

status

status

status

status

status

status

status

status

status

status

status

.system2
.system2
.system3
.system3
.system3
.systemé
.systemé
.system4

.systemb

.systemb

.system2.

.systemb.

timer functions

.System.event

condition

.enable

.event

.condition

.enable

.event

.condition

.enable

.event

.condition

enable

.event

Use the functions in this group to control the trigger timer. Available commands:

trigger.timer[N].clear ()

trigger

trigger

trigger.
trigger.
trigger.

trigger.

.timer [N].count

.timer [N] .delay

trigger functions

timer [N] .overrun
timer [N] .passthrough
timer [N].stimulus

timer [N] .wait ()

Use the functions in this group to control triggering. Available commands:

trigger.blender [N].clear ()
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trigger.blender[N].orenable
trigger.blender [N].overrun
trigger.blender [N].stimulus [M]
trigger.blender [N].wait ()
trigger.clear ()

trigger.wait ()

tsplink functions and attributes

Use the functions and attributes in this group to assign node numbers to Series 3700
instruments and initialize the TSP-Link system, and to control the TSP-link's trigger event
detector. Available commands:

tsplink.node

tsplink.reset ()

tsplink.state

tsplink.trigger[N].assert ()

tsplink.trigger[N].clear ()

tsplink.trigger [N] .mode

tsplink.trigger[N].overrun

tsplink.trigger[N] .release ()

tsplink.trigger[N].stimulus

tsplink.trigger [N] .wait ()

upgrade function

Use this function to upgrade the Series 3700 firmware. Available command:

upgrade.unit ()
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userstring functions

Use the functions in this group to store and retrieve user-defined strings in nonvolatile memory.
Available commands:

userstring.add()
userstring.catalog()
userstring.delete ()

userstring.get ()

waitcomplete function
This function waits for all overlapped commands to complete.

waltcomplete ()
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Upgrade Procedure Using USB Flash Drive

Use this procedure to upgrade the Series 3700 firmware directly from a USB flash drive using a
*.cab file. The upgrade process should take approximately 5 minutes.

CAUTION Do not turn off unit or remove flash drive during the upgrade procedure unless
specifically instructed to do so.

1. Copy upgrade *.cab file to a blank USB flash drive (make sure drive size is large enough for
the size of the upgrade file).

2. Power on the Series 3700.
3. Install a USB flash drive in the front panel connector.

4. To upgrade over the bus:
e Send the following command: upgrade.unit()
To upgrade from the front panel:

e  Press the MENU key.
e Turn the wheel to scroll to "UPGRADE" and press the wheel.
e Answer YES to the question UPGRADE UNIT? (select "Yes" and press the wheel).

5. The Series 3700 upgrade status will be displayed, including the percentage. When the file
has been unpacked, the upgrade status will be displayed as it is upgraded (first units
installed in the slots including the DMM if installed, and then the Main Series 3700).

6. The Series 3700 reboots automatically when the upgrade is complete.






Section 8

Maintenance
In this section:
INEFOAUCHION ... e a e 8-1
Fuse replacement ... 8-1
Front panel testS ... 8-3

Introduction

The information in this section deals with routine maintenance that can be performed by the
operator.

Fuse replacement

The analog backplane AMPS fuse (see item 1, in Fuse location figure) is accessible from the
rear panel, just below the Analog Backplane Connector. The instrument fuse (see item 2, in
Fuse location figure) is accessible from the rear panel, below the GPIB Connector.

WARNING Disconnect all external power from the equipment and the line cord before
performing any maintenance on the Series 3700.

Failure to disconnect all power may expose you to hazardous voltages,
that if contacted, could cause personal injury or death. Use appropriate
safety precautions when working with hazardous voltages.




Section 8: Maintenance

Series 3700 System Switch/Multimeter User's Manual

Figure 8-1: Fuse location

Fuse Location [ Rating Keithley Instruments part
number

(1) Analog 250V, 3A fast blow 5x20mm FU-99-1

backplane fuse

(2) Instrument [ 250V / 1.25A slow blow FU-106-1.25

fuse 5x20mm

To replace a fuse:

1. Using a flathead screwdriver, disengage the fuse holder by rotating it counter-clockwise.

2. Pull out the fuse holder and replace the fuse with the correct type (see table).

3. Reinstall the fuse holder.

If the fuse continues to blow, a circuit malfunction exists and must be corrected. Return the unit
to Keithley Instruments for repair.
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Front panel tests

There are two front panel tests: one to test the functionality of the front panel keys and one to
test the display.

Test procedure

The keys test lets you check the functionality of each front panel key.

To run the test:

1. Display the MAIN MENU by pressing the MENU key.

2. Turn the wheel to scroll to the DISPLAY menu item and press the ENTER key to select.
3. Press the ENTER key to select TEST.

4. Select KEYS or DISPLAY-PATTERNS and press the ENTER key to run the test.

o KEYS: When a key is pressed, the label name for that key will be displayed to indicate that it is
functioning properly. When the key is released, the message “No keys pressed” is displayed.
Press the Exit key twice to end the test.

o DISPLAY-PATTERNS: There are three parts to the display patterns test. Each time ENTER or
Rotary Knob is pressed, the next part of the test sequence is selected. The three parts of the
test sequence are as follows:

a. Checkerboard pattern and the annunciators that are on during normal operation.
b. Checkerboard pattern (alternate pixels on) and all annunciators.

c. Each digit (and adjacent annunciator) is sequenced. All of the pixels of the selected digit are
on.

5. Press the Exit key to end the test.

6. Continue pressing the EXIT key to back out of the menu structure.

Document Number: 3700S-900-01 Rev. A / August 2007 8-3






Section 9

Series 3700 Module Schematics and Connections

The Series 3700 series offers a growing family of high-density and general-purpose plug-in
cards that accommodates a broad range of signals at very competitive pricing. The Series 3700
supports applications as diverse as design validation, accelerated stress testing, data
acquisition, and functional testing. This section provides information on the following:

In this section:

Maximum power usage with Series 3700 cards...........cccovvviiiiiieiieeniiiiiiiieeeeeees 9-1

Model 3720 dual 1x30 multiplexer card............oooiiiiiiii 9-8

Model 3721 dual 1x20 multiplexer card............cccoeiiiiiiii 9-13
Model 3722 dual 1x48 high density multiplexer card...........ccccccoooiiiiiiiiiiiinenenn. 9-22
Model 3723 dual 1x30 high-speed multiplexer card..............ccccciiiii. 9-28
Model 3730 6x16 high-density matrix card..............cccooeeiiii 9-38
Model 3740 32-channel isolated switch card .............ccccccceiiiiiii 9-43

Maximum power usage with Series 3700 cards

Plug in modules are capable of switching many relays at once which can take a substantial
amount of system power. There is a limited amount of system power available for switching
relays. Therefore, use care in order that Series 3700 maximum available power is not exceeded.
The maximum power available is limited on a per bank basis as follows:

Bank 1 Bank 2
SLOT 1 SLOT 4
SLOT 2 SLOT 5
SLOT 3 SLOT 6
12300 mwW 12300mwW
(max) (max)

From the table, the total power available for slots #1, 2 and 3 is 12,300mW (12.3W). Similarly,
the total power available for slots #4, 5 and 6 is 12.3W. Attempting to exceed these power levels
will result in the system performing as many of the operations as possible until these power
limits are reached. An error message will then be created and the remaining operations will not
be performed.
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Power budgeting and calculation

Individual relay power consumption generally depends on the type of relay. Latching type relays
consume power only briefly in order to open or close. These types of relays are not of concern
for power budgeting purposes. Non-latching types of relays consume power in a sustained
fashion in order to maintain their state. These types of relays must be considered for power
budgeting purposes.

Another power consideration is the fact that each plug in card consumes an amount of system
power in order to operate. This sustained (and roughly constant) power draw is known as
quiescent power. Quiescent power directly takes away from the power available to operate
relays. So it must also be taken into account when budgeting for power consumption.

The following table shows the power consumption of channel and backplane relays for various
Series 3700 plug-in cards. The quiescent power is also shown. For latching type relays an "NA"
is shown.

Quiescent Channel Relay Power  Backplane Relay Power
Power Consumption Consumption
Model (Milliwatts) (Milliwatts) Each (Milliwatts) Each
3720 975 NA 100
3721 1350 NA 100
3722 475 NA 100
3723 700 100 (2 Pole) 100
50 (1 Pole) 100
3730 780 NA 100
3740 1000 NA (Independent) 100
200 (High Current) 100
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In order to determine whether or not a given quantity of relay operations can be performed, the
tables above must be used to calculate the total power required by applying the example

equations given below:

Prg =Pt (N X Prgl + (Ngp x Pg)

Where:
Prg = Total Slot Fower
F'_:_ = Qluiescent power

Mp- = Mumber of closed channels

NEE = Mumber of closed backplane channels
PCH: Power per channel relay

Pop = Power per backplane relay

Total Bank #1 Power = Slot 1 P + Slot 2P +Slot 3P

Total Bank #2 Power = Slot 4 Prg + Slot 5P + Slot 6 P

To check power consumption, each slot power must be computed. The slot power for slots 1
through 3 are added. Also, slot power for slots 4 through 6 are added. The results are called
bank powers, and should be compared with the maximum limits. Some example calculations

follow.
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Power budgeting examples

Example 1

This example is for a fully loaded Model 3706-S with Model 3723 cards (all 2 pole mode).

Channel relays Backplane relays
Slot # Card closed closed
SLOT 1 3723 30 4
SLOT 2 3723 30 4
SLOT 3 3723 30 4
SLOT 4 3723 30 4
SLOT5 3723 30 4
SLOT 6 3723 30 4

This produces the following power consumption:

Slot #1 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Slot #2 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Slot #3 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Slot #4 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Slot #5 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Slot #6 Power Consumed = 700 + 30x100 + 4 x100 = 4100
Totals for each bank can then be calculated as follows:

Slot 1 Slot 2 Slot 3 Total
Bank #1 Power Consumed = 4100 + 4100 + 4100 = 12300

Slot 4 Slot 5 Slot 6 Total
Bank #2 Power Consumed = 4100 + 4100 + 4100 = 12300

Result: Since each bank has not exceeded maximum power, this is OK.
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Example 2

This example is for a partially loaded Model 3706 with Model 3723 cards (all 1 pole mode).

Channel relays Backplane relays
Slot # Card closed closed
SLOT 1 3723 107 1
SLOT 2 3723 107 1
SLOT 3 EMPTY 0 0
SLOT 4 3723 107 1
SLOT5 3723 107 1
SLOT 6 EMPTY 0 0

This produces the following power consumption:

Slot 1 Power Consumed = 700 + 107 x50 + 1x100 = 6150
Slot 2 Power Consumed = 700 + 107 x50 + 1x100 = 6150
Slot 3 Power Consumed = 0 + 0 + 0 = 0
Slot 4 Power Consumed = 700 + 107 x50 + 1x100 = 6150
Slot 5 Power Consumed = 700 + 107 x50 + 1x100 = 6150
Slot 6 Power Consumed = 0 + 0 + 0 = 0

Totals for each bank can then be calculated as follows:

Slot 1 Slot 2 Slot 3 Total
Bank #1 Power Consumed = 6150 + 6150 + 0 = 12300

Slot 4 Slot 5 Slot 6 Total
Bank #2 Power Consumed = 6150 + 6150 + 0 = 12300

Result: Since each bank has not exceeded maximum power, this is OK.
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Example 3

This example is for a fully loaded Model 3706-S with Model 3723 cards (all 2 pole mode).

Channel relays Backplane relays
Slot # Card closed closed
SLOT 1 3723 60 4
SLOT 2 3723 60 4
SLOT 3 3723 60 4
SLOT 4 3723 60 4
SLOT5 3723 60 4
SLOT 6 3723 60 4

This produces the following power consumption:

Slot #1 Power Consumed = 700 + 60x100 + 4 x 100 = 7100
Slot #2 Power Consumed = 700 + 60x100 + 4 x 100 = 7100
Slot #3 Power Consumed = 700 + 60x100 + 4 x 100 = 7100
Slot #4 Power Consumed = 700 + 60x100 + 4 x100 = 7100
Slot #5 Power Consumed = 700 + 60x100 + 4 x100 = 7100
Slot #6 Power Consumed = 700 + 60x100 + 4 x100 = 7100
Totals for each bank can then be calculated as follows:

Slot 1 Slot 2 Slot 3 Total
Bank #1 Power Consumed = 7100 + 7100 + 7100 = 21300

Slot 4 Slot 5 Slot 6 Total
Bank #2 Power Consumed = 7100 + 7100 + 7100 = 21300

Result: Each bank has exceeded maximum power. Some operations will not be performed and
an error will generated.
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Example 4

This example is for a fully loaded 3706-S with mix of cards.

Channel relays Backplane relays
Slot # Card closed closed
SLOT 1 3720 20 2
SLOT 2 3721 20 2
SLOT 3 3722 15 (2-pole) 4
SLOT 4 3723 25 (HI Current) 2
SLOT5 3730 10 4
SLOT 6 3740 2 4

This produces the following power consumption:

Slot #1 Power Consumed = 975 + 0 + 2x100 = 1175
Slot #2 Power Consumed = 1350 + 0 + 2x100 = 1550
Slot #3 Power Consumed = 475 + 0 + 4 x100 = 875

Slot #4 Power Consumed = 700 + 25x100 + 2x100 = 3400
Slot #5 Power Consumed = 780 + 0 + 4 x 100 = 1180
Slot #6 Power Consumed = 1000 + 2x200 +  4x100 = 1800

Totals for each bank can then be calculated as follows:

Slot 1 Slot 2 Slot 3 Total
Bank #1 Power Consumed = 1175 + 1550 + 875 = 3600
Slot 4 Slot 5 Slot 6 Total
Bank #2 Power Consumed = 3400 + 1180 + 1800 = 6380

Result: Since each bank has not exceeded maximum power, this is OK.

Document Number: 3700S-900-01 Rev. A / August 2007 9-7



Section 9: Series 3700 Module Schematics and Connections Series 3700 System Switch/Multimeter User's Manual

Model 3720 dual 1x30 multiplexer card

The Model 3720 offers two independent banks of 1x30 two-pole multiplexers. It is ideal for
general-purpose switching, including temperature measurements. The two banks can
automatically be connected to the Series 3700 mainframe backplane and optional DMM through
the analog backplane connection relays. This connection allows the mainframe to reconfigure
the card to a single 1x60 two-pole multiplexer or to enable card-to-card expansion for even
larger configurations.

Other features of the Model 3720 include its ability to be reconfigured to coordinated four-pole
operation for additional measurement flexibility. Furthermore, the Model 3720 supports
thermocouple-type temperature measurements with the Model 3720-ST (screw terminal)
accessory providing automatic cold junction compensation (CJC).

The Model 3720 uses two 78-pin male D-sub connectors for signal connections. For screw
terminal or automatic CJC, use the detachable Model 3720-ST accessory.

Figure 9-1: Model 3720

Available accessories: Model 3720

3720-MTC-1.5:  78-pin female-to-male D-sub cable assembly, 1.5m (4.9ft)
3720-MTC-3: 78-pin female-to-male D-sub cable assembly, 3m (9.8ft)

3720-ST:

Screw Terminal panel with CJC sensor

3791-KIT78-R:  78-pin female D-sub connector kit (solder cup contacts). See Connection information:

7401:

Model 3720 (on page 9-9).

Type K thermocouple wire kit
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Connection information: Model 3720

Refer to the following figure for Model 3720 D-sub connection information.

Figure 9-2: D-sub connection information for the Model 3720
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Schematics: Model 3720

Figure 9-3: Schematic of the Model 3720

The following figure provides a switching schematic for the Model 3720.
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Model 3720 connection log

The following figures provides a sample of a connection log that can be used to record the
wiring scheme for this module.

Figure 9-4: Sample Model 3720 connection log (1 of 2)

Channel Color Description
CH1 H
CH2 r
CH3 .
CH4 t‘
CH5 E
CH6 E
CH? .
CH8 il
CHo E
CH10 E
CH11 ['
CHIZ i
CH13 E
CH14 E
CH15 H
CH16 f
CHIT H
CH18 E
CH19 5
CH20 E
CH21 f
CH22 E
CH23 E
CH24 i
CH25 T
CH26 H
CH27 E
CH28 E
CH29 H
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Figure 9-5: Sample Model 3720 connection log

Channel (cont.)

Color

Description

CH30 r
CH31 r
CH32 .
CH332 t'
CH34 r
CH35 f
CH36 H
CH37 i
CH38 f
CH38 E
CH40 .
CH41 a
CH42 E
CH43 .
CHa4 H
CH45 a
CH46 r
CH4? f
CH48 t'
CHdg i
CHS50 .
CH51 T
CH52 r
CH53 .
CH54 .
CH55 T
CH6 f
CH57 -
CH8 .
CH56 r
CH60 r
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Model 3721 dual 1x20 multiplexer card

The Model 3721 provides 40 differential channels and automatic CJC with 3721-ST accessory.
The Model 3721 has two independent banks of 1x20 two-pole multiplexers that are ideal for
general-purpose switching, including temperature measurements.

The Model 3721 provides a number of other features. In addition to the 40 channels, two fused
channels are supplied for current measurements. Also, the Model 3721 includes dedicated
inputs that enable 40 channels of four-wire common side ohm measurements. For
thermocouple-type measurements, automatic cold junction compensation (CJC) is supported
with the Model 3721-ST (screw terminal) accessory.

The Model 3721 uses two 50-pin male D-sub connectors for signal connections. For screw
terminal or automatic CJC, use the detachable Model 3721-ST accessory.

Figure 9-6: Model 3721

Available accessories: Model 3721

3721-MTC-1.5: 50-pin female-to-male D-sub cable assembly, 1.5m (4.9ft)

3721-MTC-3: 50-pin female-to-male D-sub cable assembly, 3m (9.8ft)

3721-ST: Screw terminal panel with CJC sensor

3790-KIT50-R: 50-pin female D-sub connector kit (solder cup contacts). See Connection

information: Model 3721. (see "Connection information: Model 3721" on page 9-15)

7401: Type K thermocouple wire kit
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Model 3721-ST accessory board channel list

The following table shows the association between the Model 3721-ST accessory and each
channel on the Model 3721.

Channel 3721-ST Terminal Board Silkscreen Label
Multiplexer # 1 Output MUX 1 OUT

1..20 1..20

Multiplexer # 2 Output MUX 2 OUT

21..40 21...40

Amps Channel 41 AMP1

Amps Channel 42 AMP2

DMM HI & SHI Channel

n928 DMM

No Connects NC

When viewing this table, keep in mind:

o Multiplexer #1 channels are labeled 1 through 20 and the multiplexer output is labeled

MUX 1 OUT.

o Multiplexer #2 channels are labeled 21 through 40 and the multiplexer output is labeled
MUX 2 OUT.

e Amps Channel 41 is labeled AMP1. This channel is accessed as "n041" where n is the
slot number.

e Amps Channel 42 is labeled AMP2. This channel is accessed as "n042" where n is the
slot number.

e DMM HI & SHI Channel is labeled DMM. This channel is accessed as "n928" where n is
the slot number.

e No connect channels are labeled NC. Do not connect to these channels.
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Connection information: Model 3721
Refer to the following figure for Model 3721 D-sub connection information.

Figure 9-7: D-sub connection information for the Model 3721
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NOTE

QO Grey signal pins go to terminal board but not to terminal blocks.

Connector location: | [ MUX1 ] { MUX2 ]

Document Number: 3700S-900-01 Rev. A / August 2007 9-15



Section 9: Series 3700 Module Schematics and Connections

Series 3700 System Switch/Multimeter User's Manual

The following figure provides a switching schematic for the Model 3721 in two-pole mode.

Schematics: Model 3721

Figure 9-8: Schematic of the Model 3721 in two-pole mode
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The following figure provides a switching schematic for the Model 3721 in four-wire common
side ohm mode.

Figure 9-9: Schematic of the Model 3721 in four-wire common side ohm mode
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Model 3721: AMPS channels fuse replacement

Channels 41 and 42 are protected by series fuses. In the event of an overload, both channels
and the DMM input are protected. The two fuses are replaceable and are located on the printed
circuit board of the Model 3721 switch card. The Model 3721 must be removed from the Series
3700 and all power disconnected in order to access these fuses.
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Amps channel fuse replacement procedure

WARNING Disconnect all external power from the equipment and the line cord before
performing any maintenance on the Series 3700.
Make sure 3721 card is removed from the system before replacing the
AMPS fuse.

CAUTION Do not use a fuse with a higher current rating than specified or instrument

damage may occur. If the Instrument repeatedly blows fuses, locate and correct
the cause of trouble before replacing the fuse.

1. Remove the top shield cover:

2. Replac

3. Replac

Unscrew the #4-40 screw (1) as shown in the "Model 3721 shield removal" figure below.

Slide the top cover in a direction away from the D-sub connectors, disengaging the cover from
the printed circuit board.

Lift the top shield cover off of the printed circuit board.
e the fuses:

The fuse locations for channels 41 and 42 are shown in the "Model 3721 fuse location" figure
below.

Gently lift out the old fuse from the fuse holders. Holders are labeled FH1A-FH1B for Channel
41, and FH2A-FH2B for Channel 42. Pull the fuse away from the PCB and it should snap out
of the holders.

Place the new fuse by gently pushing it downwards towards the PCB into the fuse holders. It
should snap into the holder on each side. Make sure that the fuse body is inline with the
holders before applying force. Do not use excessive force. Check that the fuse is contacting
each holder.

Discard the old fuse.
e the top shield cover.

Slide the top cover in a direction toward the D-sub connectors, engaging the cover onto the
printed circuit board, and securing with the #4-40 screw (1).

4. The card may now be returned to service.
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Figure 9-10: Model 3721 shield removal
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Model 3721 connection log

The following figures provides a sample of a connection log that can be used to record the
wiring scheme for this module.

Figure 9-12: Sample Model 3721 connection log (1 of 2)
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Figure 9-13: Sample Model 3721 connection log (2 of 2)

Channel (cont.) Color Description
CH30 f
CH31 H
CH32 H
CH33 H
CH34 E
CH35 E
CH36 H
CH37 =
CHa8 H
CH39 T
CH40 H
AMPS41 .
AMPS42 T
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Model 3722 dual 1x48 high density multiplexer card

The Model 3722 has two independent banks of 1x48 two-pole multiplexers, which is ideal for
applications that require a high channel count. The two banks can automatically be connected to
the Series 3700 mainframe backplane and optional DMM through the analog backplane
connection relays. This connection allows the mainframe to reconfigure the card as a single
1x96 two-pole multiplexer, or to enable card-to-card expansion for even larger configurations.
Another feature of this card is the latching electromechanical relays that can accommodate
300V, 1A switched signal levels.

The Model 3722 uses two 104-pin D-sub connectors for signal connections. A solder-style
connector kit (Model 3792-KIT104-R) and pre-assembled cables (Models 3722-MTC-1.5 and
3722-MTC-3) are available for card connections.

Figure 9-14: Model 3722

Available accessories: Model 3722

3722-MTC-1.5: 104-pin, male-to-female D-sub cable assembly, 1.5m (4.9ft)
3722-MTC-3: 104-pin, male-to-female D-sub cable assembly, 3m (9.8ft)

3792-KIT104-R: 104-pin, male, D-sub connector kit (solder-cup contacts). See Connection
information: Model 3722 (on page 9-23).
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Connection information: Model 3722
Refer to the following figure for Model 3722 D-sub connection information.

Figure 9-15: D-sub connection information the Model 3722
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Schematics: Model 3722

The following figure provides a switching schematic for the Model 3722.

Figure 9-16: Schematic for the Model 3722

Multiplexer Bank 1

o - Analog
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Section 9: Series 3700 Module Schematics and Connections

Model 3722 connection log

The following figures provides a sample of a connection log that can be used to record the
wiring scheme for this module.

Figure 9-17: Sample Model 3722 connection log (1 of 3)

Channel

Color

Description

CH1

CH2

CH3

CH4

CH3

CHg

CH7

CHs

CH9

CH10

CH11

CH12

CH13

CH14

CH15

CH18

CH17

CH18

CH19

CH20

CH21

CH22

CH23

CH24

CH25

CH28

CH27

CH28

CH29

Lane o o Lo s o L o [ o e o o o o o o L o L e L L f Lo Lo o o Lo o L o o o o o o o o
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Figure 9-18: Sample Model 3722 connection log (2 of 3)

Channel (cont.)

Color

Description

CH30 A
CH31 E
CHaz H
CH33 E
CH34 E
CH35 E
CH36 E
CH37 E
CH38 E
CH39 E
CHa0 E
CHA1 E
CHa2 A
CHa3 H
CHa4 E
CH45 E
CH46 t
CH47 E
CH48 E
CH49 H
CH50 E
CH51 E
CHs2 E
CHs3 H
CH54 E
CHS5 E
CH56 E
CH57 E
CH58 H
CH59 f
CHE0 f
CH&1 ['
CHe2 E
CHé3 E
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Section 9: Series 3700 Module Schematics and Connections

Figure 9-19: Sample Model 3722 connection log (3 of 3)

Channel (cont.)

Color

Description

CHé4

CHgS

CHé6

CHe7

CHes

CHé9

CH70

CH71

CH72

CH73

CH74

CH75

CH76

CH77

CH78

CH79

CHgo

CHs81

CHg2

CH83

CHg4

CH85

CHg6

CH87

CHgs

CH89

CH90

CH91

CH92

CH93

CH%94

CH95

CH96

Lo o ) L o L o (o e o L f Lo L o Lo L o Lt L o o L L I L Lo L o o Lo oL o L f Lo o L o o L o L L o o L L o o o L o
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Model 3723 dual 1%x30 high-speed multiplexer card

The Model 3723 has two independent banks of high-speed 1x30 two-pole multiplexers that are
ideal for high-speed scanning applications. The two banks can automatically be connected to
the Series 3700 mainframe backplane and optional DMM through the analog backplane
connection relays. This connection allows the mainframe to reconfigure the Model 3723 as a
single 1x60 two-pole multiplexer or as a single 1x30 single-pole multiplexer. It also enables
card-to-card expansion for even larger configurations.

By using high-speed reed relays with actuation times of less than 0.5ms, this card can meet the
requirements of demanding throughput applications. Another feature of the Model 3723 is its
single-ended, one-pole mode, which supports up to 120 channels of single-wire measurements.
The Model 3723 uses two 78-pin D-sub connectors for signal connections. For screw terminal
connections, use the Model 3723-ST for two and four-pole configurations or the Model 37230-
ST-1 for single-wire applications.

Figure 9-20: Model 3723

P =

Available accessories: Model 3723

3720-MTC-1.5: 78-pin, female-to-male, D-sub cable assembly, 1.5m (4.9ft)

3720-MTC-3: 78-pin, female-to-male, D-sub cable assembly, 3m (9.8ft)

3723-ST: Screw terminal panel

3723-ST-1: Screw terminal panel (single pole)

3791-KIT78-R: 78-pin, female, D-sub connector kit (solder cup contacts). See Connection

information: Model 3723 (on page 9-29).
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Connection information: Model 3723
Refer to the following figure for Model 3723 D-sub connection information.

Figure 9-21: D-sub connection information for the Model 3723

L 7H 7L 17H 17L 25H 25L 14H 14L BH Pin
©0 060 20

13L 5H 5L 19H 19L 27H 27L 12H 12L 4H
MUX 1 @ 0000 39

L 3H 3L 214 21L 294 28L 10H 10L 2H
®6O000600600006 59
Mux M

9L 1H 1L 28H 23L nﬂx 17.“ 84 8L 16H
®@ ® @ 78
Pin /“asy 4sL 37H 37L 47H 47L 55H 550 44H 44L 36H 36L 48H 48L 52H 52L 56H 56L 60H 60L Pin
1 ONONONONONONONCEINCECERONCECORONCNC] 20

43H 43L 35H 35L 49H 49L 57H 57L 42H 421 34H 34L 50H 50L 54H 54L 58L

Mux2 21 200000060606 0006 ® O 6 39

41L 33H 33L 51H 51L 59H 59L 40H 40L 32H 32L 46L

OO0 O0OO00HOOBG e & & @ & @

Mux
39H 39L 31H

41H

40 59

Mux
L 53H 53L 2H 2L 38H 38L 46H

31 X X X
DO Hm 200066 6 78

60

NOTE
Connector location: | [ MUX1 ] [ Mux2 )
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Schematics: Model 3723

The following figure provides a switching schematic for the Model 3723 in two-pole mode.

Figure 9-22: Schematic for the Model 3723 in two-pole mode
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The following figure provides a switching schematic for the Model 3723 in single-pole mode.

Figure 9-23: Schematic: Model 3723 in one-pole mode
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Model 3723 connection log (60 channel)

The following figures provides a sample of a connection log that can be used to record the

wiring scheme for this module.

Figure 9-24: Sample Model 3723 connection log (60 channel)(1 of 2)

Channel

Color

Description

CH1

CH2

CH3

CH4

CH5

CHE

CH7?

CHS8

CHS8

CH10

CH11

CH12

CH13

CH14

CH15

CH16

CH17

CH18

CH19

CH20

CH21

CH22

CH23

CH24

CH25

CH26

CH27

CH28

CH29
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Figure 9-25: Sample Model 3723 connection log (60 channel)(2 of 2)

Channel (cont.)

Color

Description

CH30

CH31

CH32

CH33

CH34

CH35

CH36

CH37

CH38

CH39

CH40

CH41

CH42

CH43

CH44

CH45

CH46

CH47

CH48

CH48

CH50

CH51

CH52

CH53

CH54

CH55

CH56

CH57

CH58

CH59

CH60
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Model 3723 connection log (120 channel)

The following figures provides a sample of a connection log that can be used to record the

wiring scheme for this module.

Figure 9-26: Sample Model 3723 connection log (120 channel)(1 of 4)

Channel

Color
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CH1

CH2

CH3

CH4

CH5

CHE

CH7?

CHS8

CHS8

CH10

CH11
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CH16

CH17

CH18

CH19

CH20

CH21

CH22

CH23

CH24

CH25

CH26
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Figure 9-27: Sample Model 3723 connection log (120 channel)(2 of 4)

Channel {cont.)

Color

Description

CH30

CH31

CH32

CH33

CH34

CH35

CH36

CH37

CH38

CH39

CH40

CH41

CH42

CH43

CH44

CH45

CH46

CH47

CH48

CH49

CH50

CH51

CH52

CH53

CH54

CH55

CH56

CH57

CH58

CH59

CH60
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Figure 9-28: Sample Model 3723 connection log (120 channel)(3 of 4)

Channel (cont.)

Color

Description

CHE1 f
CHe2 T
CHB3 T
CHe4 u
CHeS T
CH66 r
CHe7 H
CHe8 i
CHBS r
CH70 r
CH71 r
CH72 i
CH73 i
CH74 r
CH75 .
CH76 o
CH77 .
CHT8 T
CH79 r
CHSD f
CH81 .
CH82 f
CH83 T
CHe4 2
CH85 f
CH8s T
CH87 r
CH8s H
CHe® i
CHg0 r
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Figure 9-29: Sample Model 3723 connection log (120 channel)(4 of 4)

Channel (cont.)

Color

Description

CHo1

CH92

CH93

CHO4

CH95

CH96

CHo7

CH98

CH99

CH100

CH101

CH102

CH103

CH104

CH105

CH1086

CH107

CH108

CH108

CH110

CH111

CH112

CH113

CH114

CH115

CH118

CH117

CH118

CH11¢@

CH120
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Model 3730 6x16 high-density matrix card

The Model 3730 is a two-pole, 6 row by 16 column matrix card. It can connect up to six
differential instrument channels to any combination of 16 DUTs (devices under test). Any row
can be connected to the Series 3700 mainframe backplane by using the analog backplane
connection relays. This allows for easy matrix column expansion. A matrix of up to 6 rows by 96
columns can be supported within a single Model 3706 mainframe (with six Model 3730 cards).

The Model 3730 uses two 50-pin male D-sub connectors for signal connections. For screw
terminal connections, use the detachable Model 3730-ST accessory.

Figure 9-30: Model 3730

Available accessories: Model 3730

3721-MTC-1.5:
3721-MTC-3:
3730-ST:
3790-KIT50-R:

50-pin, female-to-male, D-sub cable assembly, 1.5m (4.9ft)
50-pin, female-to-male, D-sub cable assembly, 3m (9.8ft)
Screw terminal panel

50-pin, female, D-sub connector kit (solder cup contacts). See Connection
information: Model 3730 (on page 9-39).
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Connection information: Model 3730
Refer to the following figure for Model 3730 D-sub connection information.

Figure 9-31: D-sub connection information for the Model 3730

Pin RIH RIL x R2H R2L x R3H R3L x R4H R4L x RSH R5L x R6H ReL Pin
1 OO0 0000000 O0O0 O 0 17
J3 18 O 0000000000 O0OO0O 33
X X X X X X X X X X X X X x LK GND -ILK
34 O0000000000O00O0 50
Fin C2H C2L C4H C4L CBH C6L CBH CBL C10HC10LC12HC12L C14HC14LC15HCA5L  x Pin
1 O000000000000O00O0 7
C3H C3L C5H C5L C7H C7L COH COL CiH CMLCI3HCIL x  x  x X
J4 s O00000000000O00O0 33
CHCIL x % x x x X x x x CHBHCHeL x x x x
34 O0O0000000000D0O0O0O0 50
NOTE

Connector location: [i J3 ] | J4 ]

Schematics: Model 3730

The following figure provides a switching schematic for the Model 3730.

Figure 9-32: Schematic of the Model 3730

Columns
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

o7o—= HI Analog Backplane 1
“o—a LO (DMM Input)

“o—a HI Analog Backplane 2
“o—a Lo (DMM Sense)

o’ o—s HI
H Analog Backplane 3
o o—e LO i

oo HI' Analog Backplane 4
o o—=e LO

“ Al Analog Backplane 5
o"o—s LO

"o Hl Analog Backplane 6
o—e LO

Yl

Lo Matrix Crosspoint
Relay Detail
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Model 3730 connection log

The following figures provides a sample of a connection log that can be used to record the

wiring scheme for this module.

Figure 9-33: Sample Model 3730 connection log (1 of 3)

Channel

Color

Description

CH101

CH102

CH103

CH104

CH105

CH106

CH107

CH108

CH109

CH110

CH111

CH112

CH113

CH114

CH115

CH116

CH201

CH202

CH203

CH204

CH205

CH206

CH207

CH208

CH209

CH210

CH211

CH212

CH213

CH214

CH215

CH216
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Figure 9-34: Sample Model 3730 connection log (2 of 3)

CH301 H
L
CH302 H
L
CH303 H
L
CH304 H
L
CH305 H
L
CH306 H
L
CH307 H
L
CH308 H
L
CH209 H
L
CH310 H
L
CH311 H
L
CH312 H
L
CH313 H
L
CH314 H
L
CH315 H
L
CH316 H
L
CH401 H
L
CH402 H
L
CH403 H
L
CH404 H
L
CH405 H
L
CH406 H
L
CH407 H
L
CH408 H
L
CH409 H
L
CH410 H
L
CH411 H
L
CH412 H
L
CH413 H
L
CH414 H
L
CH415 H
L
CH416 H
L
CH501 H
L
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Figure 9-35: Sample Model 3730 connection log (3 of 3)

CH502 H
L
CH503 H
L
CH504 H
L
CH505 H
L
CH506 H
L
CH507 H
L
CH508 H
L
CH509 H
L
CH510 H
L
CH511 H
L
CH512 H
L
CH513 H
L
CH514 H
L
CH515 H
L
CH516 H
L
CH601 H
L
CH602 H
L
CH603 H
L
CH604 H
L
CH605 H
L
CH606 H
L
CH607 H
L
CH608 H
L
CH609 H
L
CH610 H
L
CH611 H
L
CH612 H
L
CH613 H
L
CH614 H
L
CH615 H
L
CH616 H
L

9-42

Document Number: 3700S-900-01 Rev. A / August 2007



Series 3700 System Switch/Multimeter User's Manual Section 9: Series 3700 Module Schematics and Connections

Model 3740 32-channel isolated switch card

The Model 3740 offers 28 general-purpose form C channels that are ideal for routing power or
other control devices. For higher power applications of up to 7A, four additional high-current
form A channels are provided.

If any general-purpose signal requires routing to the Series 3700 mainframe backplane, terminal
blocks that can be enabled through jumpers are located on the card. Custom configurations can
be created with the user-accessible terminal blocks. For additional protection, an onboard
temperature sensor will notify the mainframe when the card’s operating temperature exceeds
70°C, compromising system specifications.

The Model 3740 uses two 50-pin male D-sub connectors for signal connections. For screw
terminal connections, use the detachable Model 3740-ST accessory.

Figure 9-36: Model 3740

Available accessories: Model 3740

3721-MTC-1.5: 50-pin, female-to-male, D-sub cable assembly, 1.5m (4.9ft)

3721-MTC-3: 50-pin, female-to-male, D-sub cable assembly, 3m (9.8ft)

3740-ST: Screw terminal panel

3790-KIT50-R: 50-pin, female, D-sub connector kit (solder cup contacts). See Connection

information: Model 3740 (on page 9-44).
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Connection information: Model 3740
Refer to the following figure for Model 3740 D-sub connection information.

Figure 9-37: D-sub connection information for the Model 3740

Pin NC1 NC2Z NC3 NC4 NC5 NC8 NC7 NC8 NC9 NC10 NC11 NC12 NC13 COWMi4 NO14 NC14 Pin
1 O000000000000O0O0 17
NO1 NOZ NO3 NO4 NO5 NOS NO7 NO8 NOZ NO10 NO11 NO12 NO1d
J3 18 00000000000 O0O00O0 33
COM1 COM2 COM3 COM4 COMS5 COM& COM7 COM8 COMS COM10 COM11COM12 COM13 +ILK D -LK
34 O000000O0O000O0O0O0OCO0 50

Pin 029 IN29 OQUT30 N30 NC27 NC28 NC25 NC24 NC23 NC22 NC21 NC20 NC19 NC18 NC17 NC16 NC15
1 O00000000000000O0 17
o3 NC28 NO28 NO27 NO26 NO25 NO24 NO23 NO22 NO21 NO20 NO18 NO18 NO17T NO16 HNO15
J4 s OO0 00000000O0O0 33
IN31 IN32 032 COM28 COM27 COM26 COM25 COM24 COM23 COM22 COM21 COM20 COM19 COM18 COM17 COM16 COM15
34 O00000OO0OO0O0O0O0 50
NOTE

Connector location: | { J3 ] [ Ja ]
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Schematics: Model 3740

The following figure provides a switching schematic for the Model 3740.

Figure 9-38: Schematic for the Model 3740
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Figure 9-39: Sample Model 3740 connection log

Model 3740 Connection log

The following figure provides a sample of a connection log that can be used to record the wiring

scheme for this module.

Channel

Color

Description

CH1

CH2

CH3

CH4

CH5

CH86

CH7

CHS8

CH@

CH10

CH11

CH12

CH13

CH14

CH15

CH16

CH17

CH18

CH19

CH20

CH21

CH22

CH23

CH24

CH25

CH26

CH27

CH28

CH29

CH20

CH31

CH32
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3706 Multimeter / Switch System

3706 Multimeter / Data Acquisition System

DC SPECIFICATIONS

CONDITIONS: MED (1 PLC)or SLOW (5 PLC).

For <IPLC, add appropriate “ppm of range” adder from “RMS Noise” table.
Includes rear panel Analog Backplane connector and transducer conversion. Refer to DC

Notes for additional card uncertainties.

Rev A 09/14/07

Accuracy: +/- (ppm of reading + ppm of range)
(ppm = parts per million) (e.g., lOppm = 0.001%)

Test Current Input
or Resistance or s Temperature
. Burden Open Ck;- 24 Hour 90 Day 1 Year Coefficient
Function Range Resolution Voltage Voltage 23°C +1° 23°C £ 5° 23°C £5° 0° -18°C & 28° - 50°C
>10G Q or 10M
Voltage * 100.00000mv '°  0.01av 0 1% 10+9 25+9 3049 (1+5)°C
10000000 v ' 0.1pv ~10G Qor 10M 7+2 25+2 30+2 (1+1)°C
Q+1%
>10G Q or 10M .
10.000000 V 1pv Q+1% 7+2 20+2 25+2 (1+1)°C
100.00000 V 10V 10M O + 1% 15+6 35+6 40+6 (+1y°C
300.00000 V 100pV 1M Q1% 20+6 35+6 40+6 s+1y°C
Regkimgs > @ ! 1.0000000 © 0.1u0Q 10mA 8.2V 15 + 80 40 + 80 60 + 80 8+ 1)/°C
10.000000 Q 1nQ 10mA 8.2V 115 -0) 40+9 60 +9 &+1)°C
100.00000 Q 10pQ2 1mA 13.9v 15+9 40+9 60 +9 @B+1)°C
1.0000000 kO 100pQ 1mA 13.9vV 20+4 45+4 65+4 &+1)°C
10.000000 kO Im Q 100pA 9.1V 15+4 40 +4 60 + 4 @B+1)°C
100.00000 k@ * 10m Q 10pA 147V 20+4 45+ 4 65+4 @+ 1) °C
10000000 MQ * 100m Q 10pA 14.7V 25+4 50+ 4 70+ 4 @8+ 1y/°C
10.000000 MQ 1Q 0.64pA // 10MQ 6.4V 150+ 6 200 +10 400 + 10 (70 + 1)/ °C
100.00000 MQ 10 Q2 0.64nA // 10MQ 6.4V 800+ 30 2000 +30 2000 + 30 385+ 1)/ °C
Dry Circuit 1.0000000 Q 1pQ 10mA 27mV 25+80 50+ 80 70 + 80 @B+1)°C
Resistance & 8 10.000000 1000 lmA 20mV 25+380 50 + 80 70+ 80 8 +1)/°C
100.00000 © 100puQ2 100pA 20mV 25+ 80 90 + 80 140 + 80 B+1)°C
1.0000000 kO ImQ 10pA 20mV 25+80 180 + 80 400 + 80 &+1)°C
2.0000000 kO 10m Q SpA 20mV 25+ 80 320 + 80 800 + 80 B+1)°C
Continuity (2W) 1.000 kQ 100mQ 1mA 13.9v 40 + 100 100 + 100 100 + 100 &+1)°C
Current 10.000000 pA 1pA <61mV 40 +30 300 + 30 500 +30 (35+5)/ °C
100.00000 pA 10pA <105mV 50+9 300+9 500 +9 (50 +5)/ °C
1.0000000 mA 100pA <130mV 50+9 300+9 500 +9 (50 +5)/ °C
10.000000 mA InA <150mV 50+9 300+9 500 +9 (50 +5)/ °C
100.00000 mA 10nA <0.4V 50+9 300+9 500+9 (50 +5)/ °C
1.0000000 A 100nA <0.6V 200+ 10 500 + 10 800 + 10 (50 +5)/ °C
3.0000000 A 1pA <1.8V 1000 + 15 1200 + 15 1200 + 15 (50 +5)/ °C
Temperature 90 Day /1 Year
(Displayed in °C, °F, or K. Exclusive of probes errors.) 23°C + 5°
Thermocouples (Accuracy based on ITS-90.) Relative to
Simulated Using Using Temperature
Reference 3720 or 3721 3720 or 3721 Coefficient
Type Range Resolution Junction Cards Range Cards 0° -18°C & 28° - 50°C
J -150 to +760 °C 0.001°C 0.2°C 1.0°C -200 to -150 °C 1.5°C 0.03°C/°C
K -150 to +1372°C 0.001°C 0.2°C 1.0°C -200 to -150°C 1.5°C 0.03°C/°C
N -100 to +1300 °C 0.001°C 0.2°C 1.0°C -200 to -100 °C 1.5°C 0.03°C/°C
T -100 to +400°C 0.001°C 0.2°C 1.0°C -200 to -100°C 1.5°C 0.03°C/°C
E -150 to +1000°C 0.001°C 0.2°C 1.0°C -200 to -150°C 1.5°C 0.03°C/°C
R +400 to +1768°C 0.1°C 0.6°C 1.8°C 0 to +400°C 2.3°C 0.03°C/°C
S +400 to +1768°C 0.1°C 0.6°C 1.8°C 0 to +400°C 2.3°C 0.03°C/°C
B +1100 to +1820°C 0.1°C 0.6°C 1.8°C +350 to +1100°C 2.8°C 0.03°C/°C
4-Wire RTD or 3-Wire RTD: (100Q platinum [PT100], D100, F100, PT385, PT3916, or user 0Q to 10kQ2.  Selectable Offset compensation On or Off).
For 3-Wire RTD, dmm.connect=dmm.CONNECT_FOUR_WIRE, < 0.1 lead resistance mis-matching in Input HI and LO. Add 0.25°C/ 0.1 of lead resistance mis-match.
4-Wire o o o oo
RTD -200 to +630°C 0.01°C 0.06°C 0.003°C/°C
3-Wire 5 o o oo
RTD -200 to +630°C 0.01°C 0.75°C 0.003°C/°C
Thermistor:(2.2kQ, 5k Q, and 10kQ)
-80 to +150°C 0.01°C 0.08°C 0.002°C/°C
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3706 Multimeter / Switch System

DC
o1 RMS Noise 1o Measuremengs into s
. X 1 1
DC Speeds vs. RMS Noise PPM of Range Buffer Measurement to PC
RMS Noise calculator
. . Add 2.5 x “RMS Noise” to “ppm of range” (ms / Rdg)
Single Channel, 60Hz (50Hz) Operation (e.g. 10V @ 0.006plc) “ppm of range” = 2.5 x 7.0ppm + 2ppm (Rdg/s) AzeroOff
Function NPLC Ap(e“‘;;‘)"'e Digits  100mV 1V 10V 100V 300V A(z)e“"’ A(z)ef;" Enet GPIB USB
DCV gt 83.3 (100) 7-Ya 1.0 0.07 0.05 0.7 02 9.5(8) 12 (10) 86.3 (104) 86.1(102.8) 86.3 (103.1)
™ 16.7 (20) 7-Y 0.9 0.12 0.1 0.8 035 42(33) 59.8 (49.5) 19.4 (22.7) 19.5 (22.8) 19.9 (23.2)
VRl 333 (4.0) 6-Ys 25 032 03 25 1.0 50 (40) 60 (50) 19.4 (22.7) 19.5 (22.8) 19.9 (23.2)
02" 333 (4.0) 6-Y» 35 6.0 0.7 35 15 120 (100) 295 (235) 7.6(8.3) 6.2(6.8) 6.4 (7.0)
0.06" 1.0(1.2) 5-Ys 12 10 15 40 35 205 (165) 935 (750) 1.40 (1.80) 1.50 (1.80) 1.60 (2.30)
0.006"° 0.100 (0.120) 4-1 55 15 7.0 70 35 218 (215) 6.200 (5,500) 0.55 (0.57) 0.65 (0.67) 0.75 (0.77)
0.0005'3 0.0083 (0.001) 3-Ys 325 95 95 900 410 270 (270) 14,600 (14,250) 0.50 (0.5) 0.60 (0.60) 0.70 (0.70)
10-
0 1KQ 10KQ
2WQ 514 83.3 (100) 7-Y 2.0 05 0.4 — — 9.5(8) 12 (10) 87.0 (105) 86.1 (103) 86.5 (104)
(<10kQ) ™ 16.7 (20) 7-Y 35 0.8 0.6 — — 42 (33) 59.8 (49.5) 21.0 (24.3) 19.5 (22.8) 19.9 (23.2)
021214 3.33 (4.0) 6-14 6.5 1.7 15 — — 50 (40) 60 (50) 21.0 (24.3) 19.5 (22.8) 19.9 (23.2)
02" 333 (4.0) 6- 8.0 45 55 — — 120 (100) 295 (235) 7.6 (8.3) 6.2 (6.8) 6.4 (7.0)
0.06" 1.0(1.2) 5-Ys 15 6 65 — — 205 (165) 935 (750) 1.40 (1.80) 1.50 (1.80) 1.60 (2.30)
0.006"% 0.100 (0.120) 4-Ys 60 15 15 - - 218 (215) 6.200 (5,500) 0.55 (0.57) 0.65 (0.67) 0.75 (0.77)
0.0005'3 0.0083 (0.001) 3-Ys 190 190 190 — — 270 (270) 14,100 (13,700) 0.50 (0.5) 0.60 (0.60) 0.70 (0.70)
10pA 100uA  1mA-1A 3A
DCI g™ 83.3 (100) 7-Ya 35 13 12 04 — 9.5(8) 12 (10) 88 (103) 86.1 (102.8) 86.3 (103.1)
" 16.7 (20) 6-Y» 35 0.9 14 0.9 - 42(33) 59.8 (49.5) 21.0 (22.7) 19.5 (22.8) 19.8 (23.1)
0114 333 (4.0) 5-Ys 300 10 10 40 — 50 (40) 60 (50) 19.4 (22.7) 19.5 (22.8) 19.8 (23.1)
02" 333 (4.0) 4- 300 35 20 4.0 — 120 (100) 295 (235) 7.6 (8.3) 6.2(6.8) 6.4 (7.0)
0.06" 1.0(1.2) 4-v 350 35 20 4.0 — 205 (165) 935 (750) 1.40 (1.80) 1.50 (1.80) 1.60 (2.30)
0.006"° 0.100 (0.120) 4-Y, 400 45 25 110 — 218 (215) 6.200 (5,500) 0.55 (0.57) 0.65 (0.67) 0.75 (0.77)
0.0005'3 0.0083 (0.001) 3-Y% 2500 450 250 375 — 270 (270) 14,100 (13,700) 0.50 (0.5) 0.60 (0.60) 0.70 (0.70)
10-
1Q o 1KQ 10KQ
AWQ g 83.3 (100) 7-Ya 35 3.0 0.5 0.5 5(4) 59 (4.7) 173 (206) 173 (206) 173 (206)
" 16.7 (20) 7-Ya 5.0 0.5 0.5 0.7 (%g-; 29 (23) 39 (46) 39 (46) 39 (46)
021214 3.33(4.0) 5-1 10 30 10 50 26.5 (21) 30 (24) 39 (46) 39 (46) 39 (46)
02" 333 (4.0) 5-Ys 300 50 10 63 80 (60) 120 (95) 12.3 (14.5) 11.3(13.3) 11.7 (13.7)
0.06" 1.0 (1.2) 4- 500 50 15 70 140 (110) 285 (225) 6.2(7.2) 6.3(7.3) 6.5(7.6)
0.006"% 0.100 (0.120) 4-Y, 750 75 30 100 200 (195) 580 (565) 42 (4.4) 43 (4.5) 4.6 (4.8)
0.0005'3 0.0083 (0.001) 3-Y% 3500 450 250 250 210 (205) 650 (645) 42 (4.4) 43 (4.5) 4.6 (4.8)
10-
10 o 1KQ 10KQ
AWQ i 83.3 (100) 7-Ya 40 3.0 0.5 0.5 — 2.5(2.0) 29(2.3) 343 (427) 341 (425) 342 (426)
OCOMP " 16.7 (20) 7-Ya 11 15 0.7 15 - 12.7(10) 14 (11.2) 77 (95) 74 (92) 75 (93)
021214 3.33(4.0) 6-Ys 30 35 2.1 35 — 14 (11.2) 15 (12) 70 (86.5) 70 (86.5) 70 (86.5)
02" 333 (4.0) 5-Ys 500 50 13 30 - 46.5(37) 56 (44) 227 (25) 20.5 (23) 21.1(24)
0.0005'3 0.0083 (0.001) 3-Y% 4500 650 400 400 — 129 (125) 215 (210) 6.7(6.7) 6.8 (6.8) 7(7)
1-10Q 100Q 1KQ 2KQ
Dry-CktQ i 83.3 (100) 6-Y» 8.0 10 10 8.0 — 2.5(2.0) 29(2.3) 347 (430) 345 (428) 346 (429)
OCOMP I 16.7 (20) 5-Ys 17 22 25 28 - 12 (9.5) 13 (10) 80 (99) 77 (95) 78 97)
021214 3.33(4.0) 4-v, 50 50 50 50 — 14 (11.2) 15 (12) 70 (86.5) 70 (86.5) 70 (86.5)
02" 333 (4.0) 3-Ys 500 1000 1000 1500 - 35 (30) 45 (36) 27 (33) 25(31) 26 (32)
0.0005'3 0.0083 (0.001) 2-Y 8500 8500 8500 8500 — 84 (84) 115 (110) 10.7 (10.7) 10.7 (10.7) 11(11)
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3706 Multimeter / Switch System
System Performance

13,14
System Performance

4-1/2 Digit Mode, azero off and nPLC=0.0005

3723

channel.open (ch_list)

channel.close (ch_list)
or
channel.open (ch_list)

channel.close (ch_list 1-28)

Function Range Auto-
Function Change Change range
(msec) (msec) (msec)
DCV or 2WQ
10 10 10
(<10KQ)
4WQ (<10k) 20 20 20
DCI 10 10 10
Frequency or
Period 2 10 T
ACV or ACT" 85 85 300
Buffer Transfer Speed Enet GPIB USB
Average for 1000 readings 2450/s 2000/s 1800/s
Average for 1000 readings with timestamp 2300/s 1800/s 1600/s
Single Command Excecution time
(ms)
Card Command Enet GPIB USB
3720, 3721, 3722, channel.cl(())sre (ch_list) 5 i ol
3730 ' ' '

23

2.4 2.7

3740 or 10.7 10.8 11.1
channel.open (ch_list 1-28)
channel.close (ch_list 29-32)
or 22.7 22.8 23.1
channel.open (ch_list 29-32)
AC Speeds Measurements into Buffer ° Measurement to PC
Single Channel, 60Hz (S0Hz) Operation (Rdg/s) (ms / Rdg)
Function NPLC Ap(:;‘)"'e Digits A(z)elf" A(z)ef;" Enet GPIB USB
ACI/ ACV SLOW n/a 6-Y5 0.45 (0.45) n/a 2150 (2150) 2150 (2150) 2150 (2150)
MED n/a 6-Y2 2.5(2.5) n/a 400 (400) 400 (400) 400 (400)
o™ 16.67 (20) 6-Y 42 (33) 59.5 (50) 19.4 (22.7) 19.5 (22.8) 19.8 (23.1)
02" 3.33(4.0) 6-% 120 (100) 295 (235) 7.6 (8.3) 6.2 (6.8) 6.4(7.0)
0.06"° 1.0 (1.2) 5-% 170 (165) 935 (750) 1.40 (1.80) 1.50 (1.80) 1.60 (2.30)
0.006"% 0.100 (0.120) 4-Y5 218 (215) 6,200 (5,500) 0.55 (0.57) 0.65 (0.67) 0.75 (0.77)
0.0005"% 0.0083 (0.001) 3-1 218 (215 14,600 (14,250) 0.50 (0.5) 0.60 (0.60) 0.70 (0.70)
2x input 2x input period 2x input period 2x input period
Frequ;ncy 4 n/a SLOI_‘}X’SI\,I/_IED’ n/a period + Gate n/a + Gate time + + Gate time + + Gate time +
Period time 2.7ms 2.8ms 3.1ms
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3706 Multimeter / Switch System
DC Notes

DC Measurement Characteristics

DC Volts:
A-D LINEARITY: 1.0 ppm of reading + 2.0 of range.
INPUT IMPEDANCE:

100mV — 10V Ranges: Selectable >10G€/ <400pF or 10MQ +1%.

100V —300Vranges: 10MQ +1%.
Input Bias Current: <50pA at 23°C with dmm.autozero=dmm.OFF or
dmm.inputdivider=dmm.ON.
Common Mode Current: <500nA peak-to-peak for <IMHz.
Autozero OFF Error: For DCV +1°C and <10minutes,

Add +(8ppm of reading + 5uV).
Input Protection: 300V all ranges.
Common Mode Voltage: 300V DC or 300Vrms (425V peak for AC waveforms)
between any terminal and chassis.
Resistance:
MAX 4WQ LEAD RESISTANCE: 5Q per lead for 1Q range, 10% of range
for 10Q2 — 1kQ ranges; 1kQ per lead for all other ranges.
For Dry Ckt.
MAX 4WQ LEAD RESISTANCE: 0.5Q per lead for 1Q range; 10% of range
per lead for 102 — 100Q ranges; 50Q per lead for 1kQ — 2kQ range.
INPUT IMPEDANCE:

1Q - 100Q2 Ranges: 99kQ £1% // <1puF.
1KQ - 2KQ Ranges: 10MQ +1% // <0.015uF.

OFFSET COMPENSATION: Selectable on 4WQ 1Q —10kQ ranges.
OPEN LEAD DETECTOR?: Selectable per channel. 1.5uA, £20% sink
current per DMM SHI and SLO lead. Default on.
CONTINUITY THRESOLD: Adjustable 1 to 1000€.
Autozero OFF Error: For 2WQ +1°C and <l0minutes,

Add +(8ppm of reading + 0.5mQ for 10Q2 and Sm< for all other ranges).
INPUT PROTECTION: 300V all ranges.
DC Current:

Autozero OFF Error: For +1°C and <10minutes,
Add +(8ppm of reading + range error). Refer to table below.

Range 3A 1A 100mA 10mA 1mA 100pA 10pA

Shunt
Resistance
guarantee
by design

0.1 0.1 1Q 10Q 1002 1kQ 6kQ

Burden

Voltage B

<0.6V <0.4V <150mV <130mV <105mV <6lmV

Burden
Voltage
with 3721
card

<24V <1.2V <0.4V/ <150mV <130mV <105mV <61mV

Autozero
OFF
“of range”
Error

50uA | S0pA SpA 0.5uA 50nA 5nA 0.851A

INPUT PROTECTION: 3A, 250V fuse.

Thermocouples:

CONVERSITION: ITS-90.

REFERENCE JUNCTION: Internal, External, or Simulated (Fixed).

OPEN LEAD DETECTOR?: Selectable per channel. Open >1.15k £50Q.
Default on.

COMMON MODE ISOLATION: 300V DC or 300Vrms (425V peak for AC

waveforms), >10GQ and <350pF any terminal to chassis.

End dc

DC Notes

1. 20 % overrange except 1% on 300V and 3.33% on 3A.

2. +5% (Measured with 10MQ input Resistance DMM, >10GQ DMM on 10MQ and 100M( ranges). Refer to table
for other 2W/4W configurations. For Dry Circuit, +20%, <ImV with dmm.offsetcompensation=ON for 100Q2 —
2kQ ranges.

Ocomp Ocomp
4W- 4W -
Range 2W 4w Kelvin 4w Kelvin
1, 10Q2 8.2V 8.2V 8.2V 12.1V 12.1V
100, 1kQ 13.9V 14.1V 13.9V 15.0V 12.7V
10kQ 9.1V 9.1V 9.1V 0.0V 0.0V
100k, IMQ 12.7V 14.7V 12.7V — —
10M, 100MQ 6.4V 6.4V 6.4V — —

3. Relative to calibration accuracy.

4. Add the following additional uncertainty:

DCV 100kQ 1IMQ

Card “of range” “of reading + of range” “of reading”
3720, 3721 ,3730 4.5uvV 8ppm + 7pm 8ppm
3722 4.5uV 8ppm + 7ppm 8ppm
3723 6uvV 8ppm + 7ppm 8ppm

5. Specifications are for 4-wire Q, 1Q— 100Q with offset compensation on. Model 3700 plug-in cards with LSYNC

and offset compensation on. 2-wire Q) specifications are for dmm.connect=dmm.CONNECT_ALL.

For 2-wire Q, add the following to “ppm of range” uncertainty,

700mQ with dmm.connect=dmm.CONNECT_TWO_WIRE, 100mQ with REL, and 1.5Q without REL.
1Q range is 4-wire only.

6. Test current with dmm.offsetcompensation=OFF, (+ 5%).

7. Add the following to “ppm of reading” uncertainty when using 3700 plug in cards in Operating Environment
>50%RH.

Card 10kQ 100kQ 1IMQ 10MQ 100MQ
with h?l;z(g)g—gzll]eifzsgnector Ippm 10 ppm 0.01% 0.1% 1%
3722,3723 and
3720, 3721, 3730 with 10ppm 100 ppm 0.1% 1% 10%
—ST screw terminal module
3700 plug in cards Operating Environment: Specified for 0°C to 50°C, <70%RH at 35°C.

8. For 4-wire Q only, offset compensation and LSYNC on. For Models 3722 and 3723, 10Q2 —2kQ ranges only.

9. Includes Analog Backplane 15-pin rear panel connector. For 3721, refer to DC Current table for additional
uncertainties.

10.  For Lgync On, line frequency +/-0.1 %.

nPLC 5 1 0.2 <0.2
Lsyne On NMRR 110 dB 90dB 70dB —
Lsync Off NMRR 60dB, +2dB 60dB, +2dB = =
11.  For Ikohm unbalance in LO lead. AC CMRR is 70dB.
nPLC 5 1 022 | <02
CMRR 140 dB 140dB 120dB 80dB

12. For Lgync On.

13.  Reading rates are for 60Hz (50Hz) operation using factory defaults operating conditions dmm.reset("all"),
Autorange off, Limits off, dmm.autodelay=dmm.ON, dmm.opendetector=dmm.OFF, format.data.=format.SREAL,
DCV=10V, 2W/4W=1KQ, DCI=1mA, Dry-Ckt=10Q, ACI=1mA, and ACV=1V. For Dry-Ckt 100Q2 and 2KQ,
60rdg/s max with offset compensation OFF and 29.5rdg/s max with offset compensation ON. For Temperature
reading rates use DCV for T/C, 2WQ for Thermistor, and 4WQ for RTD. Speeds include measurements and binary
data transfer out the Enet, GPIB or USB.

14.  DMM configured for single reading, dmm.measurecount=1 and print(dmm.measure()).

15. DMM configured for multi-sample readings and single buffer transfer, dmm.measurecount=1000,
buf=dmm.makebuffer(1000), dmm.measure(buf), and printbuffer(1, 1000, buf).

16. dmm.autozero=dmm.ON. RMS Noise using low thermal short for DCV, 2WQ, 4WQ, and Dry-Ckt Q. For DCI,
dmm.connect=dmm.CONNECT_NONE or 0. Includes Model 3721 card accuracies.

17. ForDC, dmm.nplc=0.0005. For AC, dmm.detectorbandwidth=300, dmm.nplc=0.0005. For ACI,
dmm.autodelay=dmm.ON (50ms), max rate is 50ms and ACV dmm.autodelay=dmm.ON (50ms), max rate is 50ms.

18.  Speeds are within same Mux bank. Add an additional 8msec when changing banks or slots.

19.  When properly zeroed using REL function.
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3706 Multimeter / Switch System

+ (% of reading +

. 0, + (]
AC Accuracy % of range) 23°C 5
1 Calibration 3Hz- SHz - 10Hz - 20kHz — 50kHz — 100kHz —
Function Range Resolution Cycle S5Hz 10Hz 20kHz 50kHz 100kHz 300kHz
Voltage2 100.0000mV 0.1pv 90 Day 1.0 +0.03 0.30+0.03 0.05+0.03 0.11+0.05 0.6 +0.08 40+0.5
1.000000V luv (all ranges)
10.00000V 10pvV 1 Year 1.0 +0.03 0.30 +0.03 0.06 +0.03 0.12 +0.05 0.6 +0.08 4.0+0.5
100.0000V 100V (all ranges)
300.0000V ImV
Temp. Coeff. /°C3 0.010 +0.003 0.030 +0.003 0.005 +0.003 0.006 + 0.005 0.01 + 0.006 0.03 +0.01
3 Hz- 5Hz 5 Hz— 10Hz 10Hz —2kHz 2kHz -5kHz SkHz -
10kHz
1.000000mAS InA 1.0 +0.04 0.30 +0.04 0.08 +0.03 0.09 +0.03 0.09 +0.03
10.00000mA 10nA 1.0 +0.04 0.30 +0.04 0.08 +0.03 0.09 +0.03 0.09 +0.03
Current® 100.0000mA 100nA 90 Day / 1 Year 1.0+0.04 0.30 +0.04 0.08 +0.03 0.09 +0.03 0.09 + 0.03
1.000000A 1pA (all ranges) 1.0+0.04 0.30 +0.04 0.20 +0.03 0. 88 +0.04 2.0+0.04
3.000000A 10pA 1.0 +0.04 0.30 +0.04 0.20 +0.03 0. 88 +0.04 2.0 +0.04
Temp. Coeff. /°C3 0.10 + 0.004 0.030 + 0.004 0.005 +0.003 0.006 + 0.005 0(')088;
Accuracy:  +(ppm of reading  t(ppm of reading  + offset ppm)
(3Hz - 500kHz) (3Hz - 500kHz) (333ms — 2ps)
Frequency4 100.0000mV 0.333 ppm 80 +0.333 80 +0.333 (SLOW, 0.25s gate)
and Period to 3.33 ppm 90 Day / 1 Year 80+3.33 80+3.33 (MED, 100ms gate)
300.0000V 33.3 ppm (all ranges) 80 +33.3 80 +33.3 (FAST, 10ms gate)
Additional Uncertainty +(% of reading) Detectorbandwidth
Low Frequency Uncertain 3 30 300
q Y ty (3Hz -300KHz SLOW) (30Hz —-300KHz MED) (300Hz —300KHz FAST
20Hz - 30Hz 0 0.3 —
30Hz - 50Hz 0 0 —
50Hz — 100Hz 0 0 4.0
100Hz — 200Hz 0 0 0.72
200Hz — 300Hz 0 0 0.18
300Hz — 500Hz 0 0 0.07
>500Hz 0 0 0
Maximum Crest
5 Factor: 5 at full-
Crest Factor scale
Additional Uncertainty£(% of reading)  Detectorbandwidth 1-2 2-3 3-4 4-5
5Hz - 10Hz 3 0.50 1.20 1.30 1.40
10Hz - 30Hz 3 0.20 0.30 0.60 0.90
30Hz — 100Hz 3or30 0.20 0.30 0.60 0.90
>100Hz 3or30 0.05 0.15 0.30 0.40
300Hz - 500Hz 300 only 0.50 1.20 1.30 1.40
>500Hz 300 only 0.05 0.15 0.30 0.40
AC MEASUREMENT CHARACTERISTICS 2C Notes
AC Volts 1. 20 % overrange except 1% on 300V and 3.33% on 3A. Default resolution is 5-¥; digits;
MEASUREMENT METHOD: AC-coupled, True RMS. maxi.muml useable resolution is 6-%2 witb - dig.its progra:nmable
INPUT IMPEDANCE: 1MQ#2% // by <150pF. 2. Spef}f?catlof :r/eDfor SLOYV nTO(i:eAa;lfliﬂ §{n§wavz mputsb>5 30 olt;lriarlizo SL(I)\X and MlEl_)laée
INPUT PROTECTION: 300VDC or 300Vrms rear inputs or 37xx cards. multi-sample A/D conversions. FAST is dmm.detectorbandwidth=300 with dmm.nple=1.0.
3. Applies to 0°C - 18°C and 28°C - 50°C.
AC Current 4. Specified for square wave inputs. Input signal must be >10% of ACV range. If input
MEASUREMENT METHOD: AC-coupled, True RMS. is<20mV on the 100mV range then the frequency must be >10Hz. For sinewave inputs,
Range 3A 1A 100mA 10mA ImA frequency must be >100Hz.
Sh 7 5. Applies to non-sinewave inputs >5Hz.
wunt 0.1 0.1Q 1.00Q 100 1000 6. For lkohm unbalance in LO lead.
Resistance 7. Shunt resistance guaranteed by design.
Bulrden 8. For Model 3721, ImA ACI, add 0.05% to “of reading” uncertainty from 250Hz — 10kHz.
V]Zet;i?e <1.8Vrms <0.6Vrms <0.4Vrms <150mVrms <125mVrms
panel
Burden
Voltage <2.4Vrms <1.0Vrms <0.6Vrms <200mVrms <130mVrms
3721card

INPUT PROTECTION: 3A, 250V fuse.
FREQUENCY and PERIOD

MEASUREMENT METHOD: Reciprocal Counting technique.

GATE TIME: SLOW 0.25s, MED 100ms, and FAST 10ms (dmm.aperture=0.25, 0.1, or 0.01).

AC General
AC CMRR®: 7048

7 7 . . 5
VOLT HERTZ PRODUCT: =8 X 10" Volt*Hz (guaranteed by design), <2.1 X 10" Volt*Hz verified. Input frequency verified for SSXIOj Hz.

Rev A 9/14/07



3706 Multimeter / Switch System

EXPANSION SLOTS: 6

WARRANTY: 1-yr.

VIBRATION: MIL-PRF-28800F Clas

POWER LINE: Universal, 100V to 240V.
LINE FREQUENCY: 50Hz and 60Hz, automatically sensed at power-up.

POWER CONSUMPTION: 28VA with DMM and display, up to 140VA with ( 6 ) 3700 cards.
OPERATING ENVIRONMENT: Specified for 0°C to 50°C, <80%RH at 35°C, altitude up to 2000 meters
STORAGE ENVIRONMENT: -40°C to 70°C.
REAL TIME CLOCK: Battery backed, 10-years typical life.

s 3, Random.

‘WARM-UP: 2-hours to rated accuracy.

GENERAL SPECIFICATIONS

EMC: Conforms to European Union Directive 2004/108/ EC EN61326-1.
SAFETY: Conforms to European Union Directive 73/23/EEC EN61010-1.

DIMENSIONS:
High Wide Deep
89mm 483mm 457mm
Rack Mounted (3.5in) (191in) (18 in.)
Bench Configuration 104mm 483mm 457mm
(includes handle and feet) (4.125 in.) (19in.) (18 in.)
SHIPPING WEIGHT: 13kg (28 Ibs).
DIGITAL 1/0O: 25-pin female D-shell.
1/0 1-9 1/0 10-14 Vext
ISINK, Max SmA 250mA —
Absolute V: 525V > 525V > 5V —
solute VIN -0.25V -0.25V 33V
Vin min 2.2V 2.2V —
Vi, max 0.7V 0.7V _
VoL, max at Isink max 0.7V 0.7V —
Von min, 0.4mA sour 2.7V 2.4V —
Min V|y pulse 2us 10ps —
Min Vg pulse lus 50us —
+5V +5V o Vext
5kQ 4.75kQ
100Q
Read Read
o— MM_| 5 IN/ OUT o M9 o IN/OUT
100Q2
1/0 10 -14 1/0 1-9
Write —o0 GND Write Lo GND
TRIGGERING AND MEMORY: ‘Window Filter Sensitivity: 0.01%. 0.1%, 1%, 10%, or full-scale of range (none).

Trigger Delay: 0 to 99 hrs (10us step size)

External Trigger Delay: <10us.

Memory: Up to 650,000 time-stamped readings with web page disabled. Additional memory available with external “thumb drive”.

Non-volatile Memory: Single user save setup, with up to 75 DMM configurations and >600 Channel Patterns (dependent on name length, DMM function and
configuration, and pattern image size). Additional memory available with external “thumb drive”.

MATH FUNCTIONS: Rel, dB, Limit Test, %, 1/x, and mX + b with user defined displayed.
REMOTE INTERFACE: Ethernet: RJ-45 connector, LXI Class C, 10/100BT, no auto MDIX.
GPIB: IEEE-488.1 compliant. Supports IEEE-488.2 common commands and status model topology.
USB device (rear panel, type B): full speed, USBTMC compliant.
USB host (front panel, type A): USB 2.0, support for thumb drives.
LXI COMPLIANCE: LXI Class B with IEEE 1588 precision time protocol.
LXI TIMING (applies to scanning) and SPECIFICATION: Receive LAN[0-7] event delay: 600 us. Min, 800us. Typ., n/s Max.
Alarm to trigger delay: 25 us. Min., 50us. Typ., n/s max..
Generate LAN[0-7] event: 750 us. Min., 1000us. Typ., n/s Max.
[ minimums are probabilistic and represent a 95% confidence factor ]
Clock accuracy: 25 ppm.
Synchronization accuracy: < 150ns. [ probabilistic and represent a 95% confidence factor ]
Timestamp accuracy: 100 us.
Timestamp resolution: 20 ns.
LANGUAGE: Embedded Test Script Processor (TSP) accessible from any host interface. Responds to individual Instrument Control Library (ICL) commands. Responds to high-speed test scripts comprised of ICL
commands and Test Script Language (TSL) statements (e.g. branching, looping, math, etc.). Able to execute high-speed test scripts stored in memory without host intervention.
ACCESSORIES SUPPLIED: Product Information CD-ROM and 3m Ethernet cable.
ACCESSORIES AVAILABLE: 3700 Cards, 3700-MTC cables, 3706-BKPL (analog backplane extender), 3706-3Y/5Y-EW (extended warranty)
C/3706-3Y (Calibration / Data / ISO 17025), Software IVI/VISA drivers for VB, VC/C++, LabView, TSP Script, Script Builder, and LabWindows/CVIL.
IP CONFIGURATION: Static or DHCP.
PASSWORD PROTECTION: 11 characters
MINIMUM PC HARDWARE: Intel Pentium 3, 800MHz, 512Mbyte RAM, 210Mbyte disk space or better.
OPERATING SYSTEMS /SOFTWARE: Windows 2000 and XP compatible, supports Web browsers with Java plug-in (requires Java plug-in 1.6 or higher). Web pages served by 3706.

Specifications are subject to change without notice.

End
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KEITHLEY

Model 3720

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
1-888-KEITHLEY
www.keithley.com

Dual 1x30 Multiplexer Specification

60 differential channels, automatic CJC w/3720-ST accessory

MULTIPLEXER CONFIGURATION: Two independent 1x 30 2-pole Multiplexers. Banks can be isolated from the

backplane by relays. Card can be configured for 2 and 4 wire.

CONTACT CONFIGURATION: 2 pole form A.

CONNECTOR TYPE: Two 78 pin male D-shells.

Model 3720-ST screw terminal option:
#22AWG typical wire size with .062 inch O.D 124 conductors maximum. 16 AWG maximum wire size with .092
inch O.D. 36 conductor per card maximum.

MAXIMUM SIGNAL LEVEL:

Channels (1-60): 300V DC or RMS, 1A switched (2A carry), 60W, 125VA.

COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis.

VOLT-HERTZ LIMIT: 8x10’

CONTACT LIFE: > 10° operations at max signal level.

>10° operations no load.”

Dual 1x30° Single 1x60 **
Channel Resistance
(end of contact life) <1.00 <1.50
Contact Potential
(differential) <tV <t 3uV
Offset Current <+250pA <+250pA
Isolation
Differential 10°Q,250pF 10°Q,450pF
Bank-Bank 10"°Q,75pF —
CH —-CH 10°Q,75pF 10°Q,75pF
Common mode 10°Q,200pF 10°Q,400pF
Cr,of’gg:fl_"‘;PH'CH <-60dB <-55dB
MHz: <-50dB <-50dB
2OMHy: <-25dB <-20dB
Bandwidth 30MHz 10MHz

! Open detector enabled during thermocouple measurements. Minimum signal level 10mV,10uA.

2 3706 mainframe with all DMM backplane relays disconnected. Maximum two card backplane relays closed.

% Connections made using 3720-ST accessory

Specifications are subject to change without notice.

SPEC-3720 Rev. A / September 2007
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KEITHLEY Model 3720

Keithley Instruments, Inc. Dual 1x30 Multiplexer Specification
28775 Aurora Road . . .
Cleveland, Ohio 44139 60 differential channels, automatic CJC w/3720-ST accessory

(440) 248-0400
www.keithley.com

GENERAL:
ACTUATION TIME: 4ms

TEMPERATURE ACCURACY USING Automatic CJC with 3720-ST accessory:
1°C for J, K, T and E type (see mainframe specification for details)

RELAY TYPE: Latching electromechanical
RELAY DRIVE SCHEME: Matrix
INTERLOCK: Backplane relays disabled when interlock connection removed.
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 2.5Ib
SAFETY: Conforms to European Union Directive 73/23/EEC, EN61010-1
EMC: Conforms to European Union Directive 2004/108/EC, EN61326-1

Typical Scanning Speeds, switch onIy4

Ch/Sec

Sequential scanning ,single channel, immediate
trigger advance >120

Typical Scanning Speeds, with measurements into memory5

Ch/Sec
DCV (10V range) or 2W Ohms (1KQ range) >110
Thermocouple >110
3 or 4 Wire RTD >100
4 Wire Ohms (1kQ range) >100
ACV (10V range) > 110

4 Scanning script local to 3706 mainframe, within same bank, and break before make switching.

53706 mainframe with autorange off, limits off, dmm.autozero=0, dmm.autodelay=0, 4% digits (NPLC=.006), for ACV
dmm.detectorbandwidth=300,for OHMs dmm.offsetcompensation=off ,dmm.opendetector=off. Scanning script local to
mainframe, sequential scan within same bank (2 pole ) or card (4 pole), and break before make switching.

Specifications are subject to change without notice.
Page 2 of 3 SPEC-3720 Rev. A / September 2007




KEITHLEY Model 3720
Keithley Instruments, Inc. Dual 1x30 Multiplexer Specification
?:?gjaﬁlg,oéahgofﬂsg 60 differential channels, automatic CJC w/3720-ST accessory

1-888-KEITHLEY
www.keithley.com

ACCESSORIES AVAILABLE:

3791-KIT78-R 78 pin female D-sub connector kit (contains 2 female D-sub connectors and 156 solder-cup

contacts)

3720-MTC-3 78 pin D-sub female to male cable, 3m.

3720-MTC-1.5 78 pin D-sub female to male cable, 1.5m.

3720-ST screw terminal block (Required for auto CJC thermocouple measurements)
7401 Type K Thermocouple Wire (100ft)

3791-CIT Contact insertion and extraction tool.

o
OUTPUT 1
<D HI ____——  DMMHI
! Backplane
: no11 Bank 1
<D DMM LO
n=slot # DMM HI SENSE
,/
Backplane
no12 Bank 2
<D DMM LO SENSE
Channel =n001
HI o—T @ T ¢ Backpl!
i ackplane
<l> - no13 Bank 3
Lo
<l> Cha'::"el =n002>n9&“/ / Backplane
; ; no14 Bank 4
LO
@D .
,/
! Backplane
. ! no1s Bank 5
] Channel =n030 ®
o — annel =n T ¢
o~ HI o-/}/ ' 016 Backplane
— © ! n Bank 6
© L
£ |28 ©
EN |23
=™ L5
O = |3
- > | o
OUTPUT 2
2 2 I ____—— DMMHI
Q | Backplane
s @ : n921 Bank 1
g 8 DMM LO
<<
&) DMM HI SENSE
Backplane
<D no22 Bank 2
DMM LO SENSE
Channel =n031
<l> HI o—T < T < Backpl
| ackplane
: n923 Bank 3
@D )
C"‘a’::"e' ="032’"9&,‘/ T ¢ Backplane
i i n924 Bank 4
LO
@D .
,/
! Backplane
<D . ! n925 Bank 5
Channel =n060 ®
annel =ni o—T ¢
HI o—T @ ' Backplane
! i n926 Bank 6
Lo
-
Backplane Relay Interlock
Specifications are subject to change without notice.
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KEITHLEY Model 3721

Keithley Instruments, Inc. Dual 1x20 Channel Multiplexer Specifications
28775 Aurora Road . . .
Cleveland, Ohio 44139 40 differential channels, automatic CJC w/3721-ST accessory

1-888-KEITHLEY
www.keithley.com

MULTIPLEXER CONFIGURATION: Two independent 1x 20 2-pole Multiplexers. Banks can be connected together
via relay creating a single 1 x 40 Multiplexer. Banks can be isolated from the backplane by relays. Card can be
configured for common side Ohm measurement via back plane relays.

Channel (41-42): Multiplex one of two 2-pole current signals into DMM

CONTACT CONFIGURATION: 2 pole form A.

CONNECTOR TYPE: Two 50 pin male D-shells. Removable screw terminal option.
MAXIMUM SIGNAL LEVEL:

Channels (1-40): 300V DC or RMS, 2A switched (3A carry), 60W, 125VA Maximum.
Channels (41-42): 60V DC or 30VRMS, 3A switched, 60W, 125VA Maximum. Fused 3A, 250V RMS

COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis. Channels (1-40)
VOLT-HERTZ LIMIT: 8x10’

CONTACT LIFE: > 10° operations at max signal level.
> 10° operations no load.”

Dual 1x20 * Single 1x40 %°
Channel Resistance
(end of contact life) <100 <150
Contact Potential
(differential) SETWY SE3WV
Offset Current < 1250 pA < 1250 pA
Isolation
Differential 10°Q, 280pF 10°Q, 530pF
Bank-Bank 10"'Q, 60pF -
CH -CH 10°Q, 50pF 10°Q, 50pF
Common mode 10°Q,180pF 10°Q, 480pF
C?SSEZPH'CH < -60dB < -60dB
1MHz: ' < -50dB < -50dB
20MHz: <-25dB <-15dB
Bandwidth 28 MHz 9 MHz

! Open detector enabled during thermocouple measurements. Minimum signal level 10mV,10uA
2 3706 mainframe with all DMM backplane relays disconnected. Maximum two card backplane relays closed.
% Connections made using 3721-ST accessory

Specifications are subject to change without notice.
SPEC-3721 Rev. A / September 2007 Page 1 0of 3




KEITHLEY Model 3721

Keithley Instruments, Inc. Dual 1x20 Channel Multiplexer Specifications
28775 Aurora Road . . .
Cleveland, Ohio 44139 40 differential channels, automatic CJC w/3721-ST accessory

(440) 248-0400
www.keithely.com

GENERAL:
ACTUATION TIME: 4ms

TEMPERATURE ACCURACY USING Automatic CJC with 3721-ST accessory:
1°C for J, K, T and E types (see mainframe specification for details)

RELAY TYPE: Latching electromechanical
RELAY DRIVE SCHEME: Direct
INTERLOCK: Backplane relays are disabled when interlock connection is removed.
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°C
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 2.25 |b
SAFETY: Conforms to European Union Directive 73/23/EEC, EN61010-1
EMC: Conforms to European Union Directive 2004/108/EC, EN61326-1

Typical Scanning Speeds, switch only*

Ch/Sec
Sequential scanning ,single channel, immediate trigger advance >120
Typical Scanning Speeds, with measurements into memory5
Ch/Sec
DCV (10V range) or 2W Ohms (1KQ range) >110
Thermocouple >110
3 or 4 Wire RTD >100
4 Wire Ohms (1kQ range) >100
ACV (10V, 400Hz range) or ACI (1A, 400Hz range) >110

4 Scanning script local to 3706 mainframe, within same bank, and break before make switching.

5 3706 mainframe with autorange off, limits off, dmm.autozero=0, dmm.autodelay=0, 4% digits (NPLC=.006), for ACV
dmm.detectorbandwidth=300,for OHMs dmm.offsetcompensation=off, dmm.opendetector=off. Scanning script local to
mainframe, sequential scan within same bank (2 pole ) or card (4 pole), and break before make switching.

Specifications are subject to change without notice.
Page 2 of 3 SPEC-3721 Rev. A / September 2007




KEITHLEY Model 3721

Keithley Instruments, Inc. Dual 1x20 Channel Multiplexer Specifications
28775 Aurora Road . . .

Cleveland, Ohio 44139 40 differential channels, automatic CJC w/3721-ST accessory
1-888-KEITHLEY

www.keithley.com

ACCESSORIES AVAILABLE:

3790-KIT50R 50 pin female D-sub connector kit (contains 2 female D-sub connectors and 100 solder-cup)
3721-MTC-3 50 pin D-sub female to male cable, 3m

3721-MTC-1.5 50 pin D-sub female to male cable, 1.5m

3721-ST screw terminal block (Required for auto CJC thermocouple measurements)

7401 Type K Thermocouple Wire (100ft)

Lo
OUTPUT 1
HI

MMMMM

n = slot # DMM LO

Ghannel=noor - L neiz Bank 2
HI i DMM LO SENSE
Lo O//
o— T o
Tl " e Bank s
Channel =n002-n019 /—v—/v‘//
0T & n
Hi T L — noia Bank 4
Lo o— ¢
0T &
1
i — 915 Bank 5
-
o—T <
T S gie " Backplane
- ! o6 ackplan

- DMM LO
i

no17 Backplane

DMM LO SENSE

Channel =n020

HI o—T <

Lo

ouUTPUT 2
'

MMMMM

0T <
L — ne= Bank 1
oMM Lo
_ommuisense
T Backplane
Channel =n021 1 — ne22 ank 2
HI Q/‘/
1 DMM LO SENSE
Lo O//
0T <
T " ness Bank 5
Ghannel =nozz. -no3e T om0
o—T < an
H 1 " B “
LO, -
T <
T ackplane
. — 25 Bank 5
-
T <
i Backplane
- L 926 Bank 6
-
. —— owmio
| ho27 Backplane
5MM LG SENSE
Channel =noao
T &
1
— &
Lo
MMMMM . omme
! p— Backplane
- <
DMM HI SENSE DMM i SENSE

Channel=no41
HI

3A
Saov AMPS
Lo

Channel=no42
HI
3A
250V,
Lo

Specifications are subject to change without notice.
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KEITHLEY

Model 3722

Keithley Instruments, Inc. Dual 1x48, High Density Multiplexer Specifications

28775 Aurora Road
Cleveland, Ohio 44139
1-888-KEITHLEY
www.keithley.com

MULTIPLEXER CONFIGURATION: Two independent 1

96 differential channels, 300V Volts/1 Amp

x 48 2-pole Multiplexers. Banks can be connected together

via relays creating a single 1 x 96 Multiplexer. Banks can be isolated from the backplane by relays. Card can be

configured for 2 and 4 wire mode.
CONTACT CONFIGURATION: 2 pole form A.
CONNECTOR TYPE: Two 104 pin female D-shells.

MAXIMUM SIGNAL LEVEL: 300V DC or RMS, 1A switched (2A carry), 60W, 125VA.
COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis.

VOLT-HERTZ LIMIT: 8x10’
CONTACT LIFE: > 10° operations at max signal level.

>10° operations no load.”

Dual 1x48> Single 1x96
Ry
o™ 1w
Offset Current <100pA <100pA
Isolation
Differential 5x10°Q,200pF 5x10°Q,400pF
Bank-Bank 10°Q,50pF —
CH—CH 10°Q,50pF 10°Q,50pF
Common mode 10'°Q,200pF 10'°Q),400pF
ookt <-650B Pt
1MHz: <-55dB i
<-30dB
20MHz: <-30dB
Bandwidth 25MHz 15MHz

! Minimum signal level 10mV,10uA
2 3706 mainframe with all DMM backplane relays disconnected

Specifications are subject to change without notice.

. Maximum two card backplane relays closed.

SPEC-3722 Rev. A / September 2007
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KEITHLEY Model 3722

Keithley Instruments, Inc. Dual 1x48, High Density Multiplexer Specifications
Clovand, Ohio 44139 96 differential channels, 300V Volts/1 Amp

(440) 248-0400
www.keithley.com

GENERAL.:
ACTUATION TIME: 4ms
RELAY TYPE: Latching electromechanical
RELAY DRIVE SCHEME: Matrix
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°C
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 2.5Ib
SAFETY: Conforms to European Union Directive 73/23/EEC,EN61010-1
EMC: Conforms to European Union Directive 2004/108/EC,EN61326-1

Typical Scanning Speeds, switch onIy3

Ch/Sec

Sequential scanning ,single channel, immediate trigger advance >120
Typical Scanning Speeds, with measurements into memory4

Ch/Sec
DCV (10V range) or 2W Ohms (1KQ range) >110
3 or 4 Wire RTD >100
4 Wire Ohms (1kQ range) >100
ACV (10V, 400Hz range) >110

ACCESSORIES AVAILABLE:

3791-KIT104-R 104 pin male D-sub connector kit (Contains 2 male D-sub connector with housings and 208
solder-cup contacts)

3722-MTC-1.5 104 pin D-sub male to male cable, 1.5m.

3722-MTC-3 104 pin D-sub male to male cable, 3m.

3791-CIT Contact insertion and extraction tool.

3 Scanning script local to mainframe, within same bank, break before make.

* 3706 mainframe with autorange off, limits off, DMM.autodelay=0, dmm.autozero=0, 4 ¥ digits ( NPLC=.006), for ACV
dmm.detectorbandwidth=300,for OHMs dmm.offsetcompensation=off, dmm.opendetector=off. Scanning script local to
mainframe, sequential scan within same bank (2 pole) or card (4 pole), and break before make switching.

Specifications are subject to change without notice.
Page 2 of 3 SPEC-3722 Rev. A / September 2007




KEITHLEY

Model 3722

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
1-888-KEITHLEY
www.keithley.com

Dual 1x48, High Density Multiplexer Specifications
96 differential channels, 300V Volts/1 Amp

LO /

HI
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Specifications are subject to change without notice.
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KEITHLEY

Model 3723

Dual 1x30, High Speed Multiplexer Specifications
60 differential channels, long life reed relays

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
1-888-KEITHLEY
www.keithley.com

MULTIPLEXER CONFIGURATION: Two independent 1x 30 2-pole Multiplexers. Banks can be connected together

via relay creating a single 1 x 60 Multiplexer. Banks can be isolated from the backplane by relays. Card can be
configured for 1,2 and 4 wire.

CONTACT CONFIGURATION: 2 pole form A.
CONNECTOR TYPE: Two 78 pin male D-shells.
Model 3723-ST screw terminal option:

#22AWG typical wire size with .062 inch O.D 124 conductors maximum. 16 AWG maximum wire size with .092
inch O.D. 36 conductor per card maximum.

MAXIMUM SIGNAL LEVEL: 200V DC or RMS, 1A switched (1.25A carry), 15W.
COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis.
VOLT-HERTZ LIMIT : 8x10’
CONTACT LIFE: REED > 1x10° operations, No Load
1x10’ operation @100V, 10mA
EMR > 1x10° operations @5V,10mA

1x10° operations @ max signal level

Dual 1x30' Single 1x60"?

Channel Resistance
(end of contact life) <1.5Q <2.00
antact Fl’otent|al <464V <46V
(differential) <4124V <+12uV
(single ended) =il =leH
Offset Current <250pA <250pA
Isolation

Differential 10'°Q),260pF 10'°Q,500pF

Bank-Bank 10'"°Q,75pF —

CH —-CH 10"°Q,75pF 10'°Q,75pF

Common mode 10'°Q),280pF 10°Q,625pF
C;?;gffl_':‘sz'CH <-550B <-550B

MHz: <-50dB <-45dB

2OMHz: <-20dB <-20dB
Bandwidth 20MHz 10MHz

' Connections made using 3723-ST

23706 mainframe with all DMM backplane relays disconnected. Maximum two card backplane relays closed.

Specifications are subject to change without notice.

SPEC-3723 Rev. A / September 2007
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KEITHLEY Model 3723

Keithley Instruments, Inc. Dual 1x30, High Speed Multiplexer Specification
28775 Aurora Road . . .
Cleveland, Ohio 44139 60 differential channels, long life reed relays

1-888-KEITHLEY
www.keithley.com
GENERAL.:
ACTUATION TIME: <.5ms
RELAY TYPE: Dry reed
RELAY DRIVE SCHEME: Direct
INTERLOCK: Backplane relays disabled when interlock connection removed.
RELAY DRIVE CURRENT: 10mA
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 3.0lb
SAFETY: Conforms to European Union Directive 73/23/EEC,EN61010-1
EMC: Conforms to European Union Directive 2004/108/EC,EN61326-1

Typical Scanning Speeds,switch onIy3

Ch/Sec
Sequential scanning ,single channel,Immediate Trigger Advance > 1000
Typical Scanning Speeds,with measurements into memory4
Ch/Sec
DCV (10V range) or 2W Ohms (1KQ range) >800
3 or 4 Wire RTD >450
4 Wire Ohms1KQ range) >450
ACV (10V,400Hz range ) >800

ACCESSORIES AVAILABLE:

3791-KIT78-R 78 pin female D-sub connector kit (Contains 2 female D-sub connectors and 156 solder cups)
3720-MTC-3 78 pin D-sub female to male cable,3m.

3720-MTC-1.5 78 pin D-sub female to male cable,1.5m.

3723-ST screw terminal block

3723-ST-1 screw terminal block for Single-Pole applications.

3791-CIT Contact insertion and extraction tool.

3 Scanning script local to mainframe, within same bank, break before make.

* 3706 mainframe with autorange off, limits off, dmm.autodelay=0, dmm.autozero=0, 4 digits (NPLC=.006), for ACV
dmm.detectorbandwidth=300,for OHMs dmm.offsetcompensation=off, dmm.opendetector=off . Scanning script local to
mainframe, sequential scan within same bank (2 pole ) or card (4 pole), and break before make switching.

Specifications are subject to change without notice.
Page 2 of 3 SPEC-3723 Rev. A / September 2007




KEITHLEY Model 3723

Keithley Instruments, Inc. Dual 1x30, High Speed Multiplexer Specifications
28775 Aurora Road

Cleveland, Ohio 44139 60 differential channels, long life reed relays
1-888-KEITHLEY

www.keithley.com
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KEITHLEY Model 3730

Keithley Instruments, Inc. 6x16 Matrix Specifications
28775 Aurora Road . . .
Cleveland, Ohio 44139 96 two-pole crosspoints with column expansion relays

1-888-KEITHLEY
www.keithley.com

MATRIX CONFIGURATION: 6 row by 16 column matrix. Columns can be expanded using the backplane or
isolated by relays.

CONTACT CONFIGURATION: 2 pole form A.
CONNECTOR TYPE: Two 50 pin male D-shells.
MODEL 3730-ST SCREW TERMINAL OPTION:

#22 AWG typical wire size with .062 inch O.D. 88 conductors maximum. #16 AWG maximum wire size with
.092inch O.D. 44 conductors per card maximum.

MAXIMUM SIGNAL LEVEL: 300V DC or RMS, 1A switched (2A carry), 60W, 125VA.
COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis.
VOLT-HERTZ LIMIT: 8x10’

CONTACT LIFE: > 10° operations at max signal level.

>10°® operations no load.

6x16 > *
Channel Resistgnce <1.00
(end of contact life)
Contact Potential
(differential) <t2uV
Offset Current <+100pA
Isolation
Differential 10'°Q,250pF
CH —-CH 10'°Q,75pF
Common mode 10'°Q,150pF
Crosstalk CH-CH <-65dB
300KHz:
1MHz: <-55dB
) <-30dB
20MHz:
Bandwidth 27MHz

" Minimum signal level 10mV, 10uA
2 Connections made using 3730-ST
% 3706 mainframe with all DMM backplane relays disconnected.

Specifications are subject to change without notice.
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KEITHLEY Model 3730

Keithley Instruments, Inc. 6x16 Matrix Specifications
28775 Aurora Road . . .
Cleveland, Ohio 44139 96 two-pole crosspoints with column expansion relays

(440) 248-0400
www.keithley.com
GENERAL.:
ACTUATION TIME: 4ms
RELAY TYPE: Latching electromechanical
RELAY DRIVE SCHEME: Hybrid Matrix
INTERLOCK: Backplane relays disabled when terminal assemble removed.
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°C.
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 2.5bs
SAFETY: Conforms to European Union Directive 73/23/EEC, EN61010-1

EMC: Conforms to European Union Directive 2004/108/EC, EN61326-1

ACCESSORIES AVAILABLE:

3790-KIT-R 50 pin female D-sub connector kit (Contains 2 female D-sub connectors and 100 solder-cup contacts)
3721-MTC-1.5 50 pin D-sub female to male cable, 1.5m.

3721-MTC-3 50 pin D-sub female to male cable, 3m.

3730-ST screw terminal block

Specifications are subject to change without notice.
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KEITHLEY Model 3730

6x16 Matrix Specifications

Keithley Instruments, Inc.

28775 Aurora Road . . .
Cleveland, Ohio 44139 96 two-pole crosspoints with column expansion relays

1-888-KEITHLEY
www.keithley.com
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Specifications are subject to change without notice.
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KEITHLEY Model 3740

Keithley Instruments, Inc. 32 Channel Isolated Switch Card Specifications
28775 Aurora Road i
Cleveland, Ohio 44139 28 Form C relays and 4 high power Form A relays

1-888-KEITHLEY
www.keithley.com

RELAY SWITCH CONFIGURATION: 32 general purpose independent channels. 28 channels of FORM C
switching at 2A and 4 channels of FORM A switching at 7A. Relays can be connected to each other and backplane
via removable terminal blocks.

CONTACT CONFIGURATION:
GENERAL PURPOSE: 1 pole FORM C.
HIGH CURRENT: 1 pole FORM A
CONNECTOR TYPE: Two 50 pin male D-shells.
MODEL 3740-ST SCREW TERMINAL OPTION:

#22 AWG typical wire size with .062 inch O.D. 84 conductors maximum. #16 AWG maximum wire size with
.092inch O.D. 44 conductors per card maximum.

MAXIMUM SIGNAL LEVEL:

FORM C: 300V DC or RMS, 2A switched (3A carry), 60W, 125VA.

FORM A: 250VAC 7A, 30VDC 7A, 210W
COMMON MODE VOLTAGE: 300V DC or RMS between any terminal and chassis.
VOLT-HERTZ LIMIT: 8x10’.

CONTACT LIFE:
FORM C > 10° operations at max signal level.
FORM C >10° operations no load.’
FORM A > 10° operations at max signal level.
FORM A > 5x10’ operations no load !
CHANNEL RESISTANCE :< .5 Q at end of contact life
CONTACT POTENTIAL: < £3uV typical per contact
ISOLATION:
CHANNEL TO CHANNEL: >10°Q, <200pF
COMMON MODE: >10"°Q, <150pF

CROSSTALK CH-CH (50Q load- 50Q source):
100KHz : <-50dB
1MHz: <-35dB
10 MHz: <-15dB

BANDWIDTH: 30MHz

! Minimum signal level 10mV,10uA

Specifications are subject to change without notice.
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KEITHLEY Model 3740

Keithley Instruments, Inc. 32 Channel Isolated Switch Card Specifications
28775 Aurora Road i
Cleveland, Ohio 44139 28 Form C relays and 4 high power Form A relays

(440) 248-0400
www.keithley.com

GENERAL.:
OVER-TEMPERATURE: Temperature sensor indicates over temperature.
ACTUATION TIME: Form C 4ms, Form A 10mS
RELAY TYPE: Form C Latching electromechanical, Form A nonlatching electromechanical.
RELAY DRIVE SCHEME: Direct
INTERLOCK: Backplane relays disabled when interlock connection removed.
OPERATING ENVIRONMENT:
Specified for 0°C to 50°C.
Specified to 70% R.H. at 35°
STORAGE ENVIRONMENT: -25°C to 65°C
WEIGHT: 2.5LBS
SAFETY: Conforms to European Union Directive 73/23/EEC, EN61010-1
EMC: Conforms to European Union Directive 2004/108/EC, EN61326-1
ACCESSORIES AVAILABLE:
3790-KIT50-R pin female D-sub connector kit (contains 2 female D-sub Connectors and 100 solder cup contacts)
3721-MTC-3 50 pin D-sub female to male cable, 3m
3721-MTC-1.5 50 pin D-sub female to male cable, 1.5m
3740-ST screw terminal block

Specifications are subject to change without notice.
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KEITHLEY

Model 3740

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
1-888-KEITHLEY
www.keithley.com

32 Channel Isolated Switch Card Specifications
28 Form C relays and 4 high power Form A relays

Channel 1-12
3 Amp

NO

.

Channel 13-28
3 Amp

NC

NO

i

Channel 29-32
7 Amp

|

o o e
] Backplane

Bank 1

. Backplane
Terminal AN

Block

| Backplane
Bank 3

Backplane
Bank 4

Terminal

Block Backplane

Bank 5

Backplane
Bank 6

606606066066

Nn=slot#

Specifications are subject to change without notice.
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Index

+ Auto delay * 5-12
+5V output (pins 22, 23, and 25) « 3-4 Auto delay modes « 5-12
< AUTO key « 2-17

<ch_list> queries * 4-5, 4-13 AUTODELAY - 2-11

2 Autodelay and Auto range settings * 5-12

2-wire functions ¢ 4-14 AUTORANGE - 2-11

Autozero ¢ 5-3

3

AUTOZERO - 2-11
3-wire RTD connections * 5-43

Available accessories
4

Model 3720 - 9-8

4-wire functions (paired channels) « 4-14
Model 3721 + 9-13

4-wire RTD connections « 5-45 Model 3722 + 9.2

A Model 3723 + 9-28

AC voltage measurements and crest factor « 5-9, Model 3730 - 9-38
5-15
Model 3740 » 9-43

AC voltage offset » 5-15 B

AMPS analog backplane fuse replacement * 5-16
Backplane relay notation « 3-9, 4-10

Amps channel fuse replacement procedure « 9-18
Basic Digital Multimeter (DMM) Operation * 5-1

Amps measurement procedure * 5-15
Basic resistance measurements ¢ 5-17

Analog backplane AMPS fuse ¢ 3-1, 3-2

beeper * 6-2
Analog backplane connector « 3-1, 3-5

Beeper * 3-13
Analog backplane connector (rear panel) * 5-17,

5-19, 5-22, 5-25 bit functions ¢« 6-2
APERTURE - 2-11 Break Before Make and connecting sequentially ¢
4-16

Document Number: 3700S-900-01 Rev. A / August 2007 Index - 1



Bus operation ¢ 3-10

C

Cable leakage * 5-19

Calculated measurement open voltage  5-32

Calculated measurement open voltage (dry-circuit) «
5-34

CHAN key * 2-7

CHAN key configuration « 2-7

Channel and backplane notation * 4-10
Channel assignments ¢ 3-9

Channel attributes « 4-7

channel functions and attributes ¢ 4-3, 6-2
Channel list parameter <ch_list> * 4-12
Channel operation « 4-13

Channel operation (non-channel pattern operation) «
4-2,4-3

Channel pattern content « 4-3

Channel pattern operation « 4-2, 4-7, 4-8
Channel pattern storing « 4-3

CLOSE Key + 2-18

Close/open bus operation * 4-6
Close/open commands and operation * 4-5
Close/open key operation « 4-7
Close/open overview * 4-1

Closing and Opening Switching Module Channels *
4-1

CONFIG key » 2-7

Connecting cables ¢ 3-3

Connection information

Model 3720 « 9-8, 9-9

Model 3721 « 9-13, 9-15

Model 3722 + 9-22, 9-23

Model 3723 « 9-28, 9-29

Model 3730 « 9-38, 9-39

Model 3740 « 9-43, 9-44
Connections « 3-5, 3-8, 5-5, 5-17
Constant-current source method « 5-26
Continuity testing * 5-50
Continuity testing connections * 5-51
Continuity testing procedure « 5-51
Current measurements (DCI and ACI) « 5-15
CURSOR keys * 2-17
D
DBREF -« 2-11
DCV input divider « 5-5
delay function * 6-4
DELETE key * 2-16
digio functions and attributes * 6-4
Digital I/O lines (pins 1 through 14) « 3-4
Digital I/O port « 3-1, 3-3
DIGITS » 2-11
Display « 2-1, 2-3
display functions and attributes * 6-4
DISPLAY key * 2-6

Displaying the unit's serial number « 1-3

Index - 2
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dmm functions ¢ 6-5

DMM key * 2-10

DMM key configuration « 2-7, 2-11
DMM measurement capabilities * 5-1
dmm.opendetector open voltage * 5-32
Dry circuit ohms (DRY+) « 5-23

Dry circuit ohms measurement considerations °
5-26

Dry circuit testing (DRY+) « 5-17

DRYCIRCUIT » 2-11

Dry-clamp open lead detector (dry-circuit) « 5-34
Duality with example * 4-8

E

Enabling/disabling dry circuit ohms « 5-23, 5-25

Enabling/disabling offset-compensated ohms ¢ 5-21,
5-22, 5-24, 5-25

ENTER key * 2-16, 2-17

errorqueue functions and attribute * 6-8
Ethernet connector (RJ-45) « 3-1, 3-4
eventlog functions and attributes * 6-8
Example 1+ 9-4

Example 2 « 9-5

Example 3 « 9-6

Example 4 « 9-7

exit function « 6-9

EXIT key » 2-16

F
FILTER « 2-11

FILTER key * 2-15

FILTER key configuration « 2-7, 2-11, 2-15
format attributes + 6-9

Four-wire dry-circuit open lead detection « 5-33

Frequency and period measurement procedure °
5-49

Frequency and period measurements * 5-48
Frequency connections * 5-49

Front panel introduction « 2-1, 3-12

Front panel keys « 2-6

Front panel tests * 8-3

FUNC - 2-11, 2-15

FUNC key configuration « 2-15

FUNCtion key « 2-19

Function keys « 2-1, 2-17

Fuse replacement « 3-2, 3-12, 8-1

G

Gate time « 5-48

gpib attribute « 6-9

GPIB connector ¢« 3-1, 3-4

H

High-energy circuit safety precautions * 3-8, 5-2
|

ICL Command List « 6-1

Document Number: 3700S-900-01 Rev. A / August 2007
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Identifying installed modules and viewing closed
channels ¢ 4-15

INPUTDIV » 2-12

INSERT key * 2-16

Instrument fuse « 3-1, 3-2
Internal reference junction « 5-36
Introduction « 1-1, 8-1

ISOUR open voltage * 5-31

L

LAN commands ¢ 6-9

LIMIT « 2-12

LIMIT key « 2-14

LIMIT key configuration « 2-7, 2-12, 2-14
Line cycle synchronization * 5-4
Line frequency ¢ 3-12

Line power connection ¢ 3-2, 3-11
LINESYNC - 2-12

LOAD key * 2-15

localnode attributes « 6-11

Low level considerations * 5-14

Maintenance ¢ 8-1

makegetter functions « 6-9

MATH » 2-12

Matrix card notation ¢ 3-9, 4-12

Maximum power usage with Series 3700 cards ¢ 9-1

Measure and switching capabilities « 1-2

Measure count ¢ 5-13
Measurement methods ¢« 5-26

Measuring contact resistance (oxide film build-up) *
5-23

Measuring resistance of voltage-sensitive devices °
5-23

MENU key * 2-16
Model 3720 connection log * 9-11
Model 3720 dual 1x30 multiplexer card « 9-8
Model 3721
AMPS channels fuse replacement * 5-16, 9-17
Model 3721 connection log * 9-20
Model 3721 dual 1x20 multiplexer card « 9-13
Model 3721-ST accessory board channel list « 9-14
Model 3722 connection log * 9-25

Model 3722 dual 1x48 high density multiplexer card
* 9-22

Model 3723 connection log (120 channel) « 9-34
Model 3723 connection log (60 channel) « 9-32

Model 3723 dual 1%30 high-speed multiplexer card °
9-28

Model 3730 6x16 high-density matrix card « 9-38
Model 3730 connection log * 9-40

Model 3740 32-channel isolated switch card « 9-43
Model 3740 Connection log * 9-46

Module installation * 3-6

Mux (multiplexer) channel notation * 3-9, 4-11

Index - 4
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N

NPLC « 2-12

o)

Offset compensated ohms (OC+) « 5-17
OFFSETCOMP « 2-12
Offset-compensated ohms « 5-20

opc function « 6-11

OPEN ALL key * 2-17

OPEN key * 2-18

Open lead detection « 5-30, 5-37

Open thermocouple detection « 5-37
OPENDETECT - 2-13

Operation keys * 2-1, 2-7

Overview « 1-1

P

PATT key « 2-8

PATT key configuration « 2-7, 2-9
Performance considerations « 5-3
Performing dry circuit ohms measurements * 5-25

Performing offset-compensated ohms
measurements ¢ 5-22

Pole settings and channel patterns « 4-4
Power budgeting and calculation « 9-2
Power budgeting examples « 9-4

Power connector ¢ 3-1, 3-2

POWER switch « 2-6

Power-up * 3-11

Power-up sequence * 3-12

printbuffer  6-11

Pseudocards * 3-9

Pseudocards programming example « 3-9
R

RANGE - 2-13

Range keys « 2-17

Range, multifunction keys, and wheel * 2-1, 2-17
RATE key * 2-18

Ratiometric method « 5-27

Rear Panel * 3-1

Rear panel connections ¢ 3-2

Rear panel summary « 3-1, 3-11
RECall key * 2-18

Reference junctions « 5-36, 5-41
Reference manual content « 1-2

REL + 2-13

REL key « 2-14

REL key configuration « 2-7, 2-13, 2-14
Relay closure count * 4-17

reset function « 6-12

RESET switch « 2-7

Resistance measurements « 5-17

RTD configuration * 5-46

RTD temperature measurement configuration ¢
5-45, 5-47

RTDs (Resistance Temperature Detector) « 5-43

Document Number: 3700S-900-01 Rev. A / August 2007
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RUN key « 2-15
S
Safety symbols and terms « 1-4
scan functions « 6-12
SCAN key « 2-9
SCAN key configuration « 2-7, 2-9
Schematic * 5-7, 5-16
Schematics

Model 3720 + 9-10

Model 3721 + 9-16

Model 3722 » 9-24

Model 3723 + 9-30

Model 3730 * 9-39

Model 3740 » 9-45

Series 3700 Module Schematics and Connections
9-1

setup functions and attribute « 6-13
Shielding * 5-14, 5-19

Simulated reference junction * 5-36
SLOT key * 2-9, 3-2, 3-7

slot[X] attributes « 6-13

Slots « 3-1, 3-2

Special keys and power switch * 2-1, 2-6
Specifications * 1-4, 10-1

Speed, accuracy, and settling times for AC current
and voltage * 5-11

Standard resistance measurements ¢ 5-20, 5-22

status function and attributes « 6-14

STEP key « 2-17

STORE key * 2-18

STORE key configuration « 2-18

Switching module « 5-19, 5-25

Switching module installation and connections ¢« 3-6
Switching module queries (remote operation) * 4-15
System identification * 3-13

T

Temperature measurement configuration « 5-46, 5-
47

Temperature measurement procedure * 5-47
Temperature measurements * 5-35

Test procedure * 8-3

Thermal EMFs « 5-14

Thermistor connections « 5-42

Thermistor measurement configuration « 5-42, 5-47
Thermistors « 5-41

THERMO « 2-13

Thermocouple connections * 5-36, 5-37, 5-39

Thermocouple temperature measurement
configuration * 5-41, 5-47

Thermocouples * 5-35
THRESHOLD - 2-13
timer functions « 6-16
TRIG key « 2-16
trigger functions ¢ 6-16

Trigger level * 5-48

Index - 6
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TSP-Link connector ¢ 3-1, 3-2

tsplink functions and attributes « 6-17

U

UNITS « 2-13

upgrade function « 6-17

Upgrade Procedure Using USB Flash Drive « 7-1
USB connectors * 2-1, 3-1, 3-4

userstring functions « 6-18

Using the Front Panel « 2-1

\")

VMEAS open voltage * 5-31

VMEAS open voltage (dry-circuit) « 5-34
Voltage measurement procedure ¢ 5-8
Voltage measurements (DCV and ACV) « 5-4
w

waitcomplete function * 6-18

Warm-up * 5-3

Warranty information « 1-3

Wheel « 2-17

When detectorbandwidth = 300 « 5-12

When detectorbandwidth is between 3 and 30
5-11
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KEITHLEY Service Form

Model No. Serial No. Date

Name and Telephone No.

Company

List all control settings, describe problem and check boxes that apply to problem.

[ Intermittent [ Analog output follows display [ Particular range or function bad; specify
[ |EEE failure [ Obvious problem on power-up [ Batteries and fuses are OK
[ Front panel operational [d All ranges or functions are bad [ Checked all cables

Display or output (check one)

[ Drifts [d Unable to zero

[ Unstable [ Will not read applied input

[ Overload

[ Calibration only [ Certificate of calibration required

[ Data required
(attach any additional sheets as necessary)

Show a block diagram of your measurement system including all instruments connected (whether power is turned on
or not). Also, describe signal source.

Where is the measurement being performed? (factory, controlled laboratory, out-of-doors, etc.)

What power line voltage is used? Ambient temperature?°F

Relative humidity? Other?

Any additional information. (If special modifications have been made by the user, please describe.)

Be sure to include your name and phone number on this service form.
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Specifications are subject to change without notice.
All Keithley trademarks and trade names are the property of Keithley Instruments, Inc.
All other trademarks and trade names are the property of their respective companies.

KEITHLEY

A GREATER M EASURE O F CONFIDENCE

Keithley Instruments, Inc.
Corporate Headquarters « 28775 Aurora Road « Cleveland, Ohio 44139 « 440-248-0400 « Fax: 440-248-6168 + 1-888-KEITHLEY « www.keithley.com
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