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NOTE: For detailed information on purchasing options, contact your 
local Allegro field applications engineer or sales representative.

Allegro MicroSystems, Inc. reserves the right to make, from time to time, revisions to the anticipated product life cycle plan for a 
product to accommodate changes in production capabilities, alternative product availabilities, or market demand. The information 
included herein is believed to be accurate and reliable. However, Allegro MicroSystems, Inc. assumes no responsibility for its use; nor 
for any infringements of patents or other rights of third parties which may result from its use.

Recommended Substitutions:

Ratiometric, Linear Hall-Effect Sensor ICs
for High-Temperature Operation

A3517 and A3518

For new customers or new applications:
• for the A3517, please refer to the Allegro A1321, and
• for the A3518, please refer to the Allegro A1323.

For existing programs only:
• for the A3517, please refer to the Allegro A3515
 A3517LUA is replaced by the A3515LUA
 A3517SUA is replaced by the A3515EUA
• for the A3518, please refer to the Allegro A3516
 A3518LUA is replaced by the A3516LUA
 A3518SUA is replaced by the A3516EUA

Date of status change: October 31, 2005

These parts are no longer in production  The device should not be 
purchased for new design applications. Samples are no longer available.

Discontinued Product

http://www.allegromicro.com/sf/1321/index.asp
http://www.allegromicro.com/sf/1321/index.asp
http://www.allegromicro.com/sf/3515/
http://www.allegromicro.com/sf/3515/


The A3517xUA and A3518xUA are sensitive, temperature-stable linear
Hall-effect sensor ICs with greatly improved offset characteristics.  Ratiometric,
linear Hall-effect devices provide a voltage output that is proportional to the
applied magnetic field and have a quiescent output voltage that is approxi-
mately 50% of the supply voltage.  These magnetic devices are ideal for use in
linear and rotary position sensing systems in the harsh environments of
automotive and industrial applications over extended temperatures to -40°C
and +150°C.  The A3517xUA features an output sensitivity of 5 mV/G while
the A3518xUA has an output sensitivity of 2.5 mV/G.  See the Magnetic
Characteristics table for complete, individual device parametrics.

Each BiCMOS monolithic circuit integrates a Hall element, improved
temperature-compensating circuitry to reduce the intrinsic sensitivity drift of
the Hall element, a small-signal high-gain amplifier, and a rail-to-rail low-
impedance output stage.

A proprietary dynamic offset cancelation technique, with an internal high-
frequency clock, reduces the residual offset voltage, which is normally caused
by device overmolding, temperature dependancies, and thermal stress.  This
technique produces devices that have an extremely stable quiescent output
voltage, are immune to mechanical stress, and have precise recoverability after
temperature cycling.  Many problems normally associated with low-level
analog signals are minimized by having the Hall element and amplifier in a
single chip.  Output precision is obtained by internal gain and offset trim
adjustments during the manufacturing process.

These reduced-cost devices are supplied in a 3-pin ultra-mini-SIP “UA”
package only.

FEATURES
■ Temperature-Stable Quiescent Output Voltage
■ Precise Recoverability After Temperature Cycling
■ Output Voltage Proportional to Applied Magnetic Field
■ Ratiometric Rail-to-Rail Output
■ Improved Sensitivity
■ 4.5 V to 5.5 V Operation
■ Immune to Mechanical Stress
■ Small Package Size

■ Solid-State Reliability

Always order by complete part number, e.g.,  A3517SUA  .

RATIOMETRIC, LINEAR HALL-EFFECT SENSOR ICS
FOR HIGH-TEMPERATURE OPERATION
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Pinning is shown viewed from branded side.

ABSOLUTE MAXIMUM RATINGS
Supply Voltage, VCC .........................  8.0 V
Output Voltage, VO ...........................  8.0 V
Output Sink Current, IO ..................  10 mA
Magnetic Flux Density, B .........  Unlimited
Package Power Dissipation,

PD ....................................  See Graph
Operating Temperature Range*, TA

Suffix S– ....................  -20°C to +85°C
Suffix L–.................... -40°C to +150°C

Storage Temperature Range,
TS .............................  -65°C to +170°C

* Infrequent excursions permitted; see
Applications Information.

3517 AND
3518
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FUNCTIONAL BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS over operating temperature range, at VCC = 5 V (unless
otherwise noted).

Limits

stinU.xaM.pyT.niMsnoitidnoC tseTlobmyScitsiretcarahC

Supply Voltage VCC V5.50.55.4gnitarepO

Supply Current ICC B = 0, VCC = 6 V, IO = 0 – 7.2 12 mA

Quiescent VOQ B = 0, IO = 1 mA, TA = 25°C 2.2 2.5 2.8 V
Voltage Output

Output Voltage VOH B = +X*, IO = 1 mA – 4.7 – V

VOL B = -X*, IO = -1 mA – 0.2 – V

Output IOLM B = -X*, VO 5.1-0.1-0 = – mA
Source Current Limit

Bandwidth (-3 dB) BW – 30 – kHz

Clock Frequency fC – 170 – kHz

Output Resistance rO IO ≤ -2 mA – 1.0 – Ω

Wide-Band eo B = 0, BW = 10 Hz to 10 kHz, – 400 – µV
Output Noise (rms) IO ≤ -1 mA, CO = 100 pF

NOTE 1 – Typical data is at  TA = 25°C and is for design information only.

NOTE 2 – Negative current is defined as coming out of (sourcing) the output.

* This test requires positive and negative fields sufficient to swing the output driver between fully OFF and saturated (ON),
respectively.  It is NOT intended to indicate a range of linear operation.
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MAGNETIC CHARACTERISTICS over operating temperature range, at VCC = 5 V, IO = -1 mA
(unless otherwise noted).

Part Numbers

A3517SUA A3517LUA A3518SUA A3518LUA

Characteristic* Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units

Operating Temp. Range, T A -20 – +85 -40 – +150 -20 – +85 -40 – +150 °C

Sensitivity at TA = 25°C 4.0 5.0 6.0 4.0 5.0 6.0 2.0 2.5 3.0 2.0 2.5 3.0 mV/G

∆Sens(∆T) at TA = Max. -5.0 2.5 10 -5.0 2.5 10 -5.0 2.5 10 -5.0 2.5 10 %

∆Sens(∆T) at TA = Min. -9.0 -1.3 6.0 -9.0 -1.3 6.0 -9.0 -1.3 6.0 -9.0 -1.3 6.0 %

∆VOQ(∆T)
† – – ±20 – – ±20 – – ±20 – – ±20 G

Ratiometry, ∆VOQ(∆V) – 100 – – 100 – – 100 – – 100 – %

Ratiometry, ∆Sens(∆V) – 100 – – 100 – – 100 – – 100 – %

Positive Linearity, Lin+ – 100 – – 100 – – 100 – – 100 – %

Negative Linearity, Lin– – 100 – – 100 – – 100 – – 100 – %

Symmetry – 100 – – 100 – – 100 – – 100 – %

NOTE 1 – Magnetic flux density is measured at most sensitive area of device located 0.018" (0.46 mm) below the
branded face of the package.

NOTE 2 – 10 G = 1 mT, exactly.

NOTE 3 – Except for ∆Sens(∆T), typical data is at  TA = 25°C and is for design information only.

* See Characteristics Definitions for test conditions.

† This calculation (formula 1, next page) yields the device’s equivalent accuracy, over the operating temperature range, in
gauss.
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CHARACTERISTICS DEFINITIONS

Ratiometry.  The A3517xUA and A3518xUA feature a
ratiometric output.  The quiescent voltage output and
sensitivity are proportional to the supply voltage
(ratiometric).

The per cent ratiometric change in the quiescent
voltage output is defined as

∆VOQ(∆V) = 
VOQ(VCC) / VOQ(5V) x 100% (4)

    VCC / 5 V

and the per cent ratiometric change in sensitivity is defined
as

∆Sens(∆V) =
 Sens(VCC) / Sens(5V) x 100% (5)

    VCC / 5 V

Linearity and Symmetry.  The on-chip output stage is
designed to provide a linear output to within 500 mV of
either rail with a supply voltage of 5 V.  This is equivalent
to approximately ±800 gauss of ambient field.  Although
application of stronger magnetic fields will not damage
these devices, it will force the output into a non-linear
region.  Linearity in per cent is measured and defined as

Lin+ =
   VO(500G) – VOQ x 100% (6)

2 (VO(250G) – VOQ)

Lin– =
   VO(-500G) – VOQ x 100% (7)

2 (VO(-250G) – VOQ)

and output symmetry as

Sym =
 VO(500G) – VOQ x 100% (8)

VOQ – VO(-500G)

Quiescent Voltage Output.  In the quiescent state (no
magnetic field), the output is ideally equal to one-half of
the supply voltage over the operating voltage and tem-
perature range (VOQ ≈ VCC/2).  Due to internal component
tolerances and thermal considerations, there is a tolerance
on the quiescent voltage output and on the quiescent
voltage output as a function of supply voltage and ambient
temperature.  For purposes of specification, the quiescent
voltage output as a function of temperature is defined as

∆VOQ(∆T) = 
VOQ(TA) – VOQ(25°C) (1)

Sens(25°C)

This calculation yields the device’s equivalent
accuracy, over the operating temperature range, in gauss.

Sensitivity.  The presence of a south-pole magnetic field
perpendicular to the package face (the branded surface)
will increase the output voltage from its quiescent value
toward the supply voltage rail by an amount proportional to
the magnetic field applied.  Conversely, the application of
a north pole will decrease the output voltage from its
quiescent value.  This proportionality is specified as the
sensitivity of the device and is defined as

Sens = 
VO(500G) – VO(-500G) (2)

1000 G

The stability of sensitivity as a function of tempera-
ture is defined as

∆Sens(∆T) =
 Sens(TA) – Sens(25°C)  x 100% (3)

     Sens(25°C)
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TYPICAL CHARACTERISTICS
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Qualification Test Test Method and Test Conditions Test Length Samples Comments

rof desaib eciveD77srh 0001101A-22DSEJytidimuH erutarepmeT
Bias Life TA = 85° rewop muminim%58 = HR ,C

77srh 0001801A-22DSEJefiL saiB
TA = 150°C, TJ = 165°C

77srh 861801A-22DSEJ)efiL gnitarepO egruS(
TA = 175°C, TJ = 190°C

77srh 69201A-22DSEJdesaibnU ,evalcotuA
TA = 121°C,  15 psig

77srh 0001301A-22DSEJerutarepmeT-hgiH
(Bake) Storage Life TA = 170°C

77selcyc 0001401A-22DSEJelcyC erutarepmeT

ESD, CDF-AEC-Q100-002 Pre/Post 3 per Test to failure
Vk 3 > sdael llAtsetgnidaeRledoM ydoB namuH

All Allegro devices are subjected to stringent qualification requirements prior to being released to production.
To become qualified, except for the destructive ESD tests, no failures are permitted.

CRITERIA FOR DEVICE QUALIFICATION
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APPLICATIONS INFORMATION

Calibrated linear Hall devices, which can be used to
determine the actual flux density presented to the device in a
particular application, are available.

For safe, reliable operation, the output should not be pulled
above the supply voltage or pulled below the device ground.

For optimum performance, a 0.1 µF capacitor between the
supply and ground, and a 100 pF capacitor between the output
and ground, should be added.

The ratiometric feature is especially valuable when these
devices are used with an analog-to-digital converter.  A/D
converters typically derive their LSB step size by ratioing off a
reference voltage line.  If the reference voltage varies, the LSB
will vary proportionally.  This is a major error source in many
sensing systems.  The A3517xUA and A3518xUA can eliminate
this source of error by their ratiometric operation.  Because their
gain and offsets are proportional to the supply voltage, if they
are powered from the A/D reference voltage, the device output
voltage will track changes in the LSB value.

These devices can withstand infrequent temperature
excursions, beyond the Absolute Maximum Ratings, to
TA  = 170°C provided the junction temperature, TJ, does not
exceed 200°C.

Extensive applications information on Hall-effect devices
and magnets is also available in the “Hall-Effect IC Applications
Guide”, which can be found in the latest issue of the Allegro
MicroSystems Electronic Data Book, AMS-702 or Application
Note 27701, or at

www.allegromicro.com

TYPICAL CURRENT-SENSING APPLICATION

B ≈ N x 6.9 G/A

Dwg. AH-005A

1 32

Dwg. MH-011-7A

0.0195"
0.50 mm
NOM

BRANDED
SURFACE

ACTIVE AREA DEPTH

0.081"
2.06 mm

0.056"
1.42 mm

A

Allegro

ELEMENT LOCATION
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A3517xUA and A3518xUA
Dimensions in Inches
(controlling dimensions)

Dimensions in Millimeters
(for reference only)

NOTES: 1. Tolerances on package height and width represent
allowable mold offsets. Dimensions given are
measured at the widest point (parting line).

2. Exact body and lead configuration at vendor’s option
within limits shown.

3. Height does not include mold gate flash.
4. Recommended minimum PWB hole diameter to clear

transition area is 0.035"  (0.89 mm).
5. Where no tolerance is specified, dimension is nominal.
6. Supplied in bulk pack (500 pieces per bag).

Dwg. MH-014E in

0.164
0.159

0.062
0.058

0.0173
0.0138

0.050
BSC

45°

0.640
0.600

0.0189
0.0142

0.085
MAX

45°

0.0311 2 3

0.122
0.117

SEE NOTE

Dwg. MH-014E mm

4.17
4.04

1.57
1.47

0.44
0.35

1.27
BSC

45°

16.26
15.24

0.48
0.36

2.16
MAX

45°

0.791 2 3

3.10
2.97

SEE NOTE

Radial Lead Form (order A351xxUA-LC)

NOTE: Lead-form dimensions are the nominals produced on the
forming equipment.  No dimensional tolerance is implied or
guaranteed for bulk packaging (500 pieces per bag).

0.620"
0.500"

(15.7 mm
12.7 mm)

0.100"
(2.5 mm) Dwg. MH-026

0.108"
(2.74 mm)

1 2 3
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The products described herein are manufactured under one or more
of the following U.S. patents: 5,045,920; 5,264,783; 5,442,283;
5,389,889; 5,581,179; 5,517,112; 5,619,137; 5,621,319; 5,650,719;
5,686,894; 5,694,038; 5,729,130; 5,917,320; and other patents
pending.

Allegro MicroSystems, Inc. reserves the right to make, from time to
time, such departures from the detail specifications as may be required
to permit improvements in the performance, reliability, or
manufacturability of its products.  Before placing an order, the user is
cautioned to verify that the information being relied upon is current.

Allegro products are not authorized for use as critical components
in life-support appliances, devices, or systems without express written
approval.

The information included herein is believed to be accurate and
reliable.  However, Allegro MicroSystems, Inc. assumes no responsibil-
ity for its use; nor for any infringements of patents or other rights of
third parties that may result from its use.

0.095
±0.005

0.020
MIN
FLAT Dwg. MH-015 in

0.004
MAX

0.002
MAX

0°–8°

2.41
±0.13

0.51
MIN
FLAT Dwg. MH-015 mm

0.10
MAX

0.051
MAX

0°–8°

Horizontal-Mount Lead Form (add ‘-TL’ to part number)

Dimensions in Inches
(controlling dimensions)

Dimensions in Millimeters
(for reference only)

NOTE: Supplied in bulk pack (500 devices per bag).
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HALL-EFFECT SENSOR ICS
LINEAR HALL-EFFECT SENSOR ICS

tnelaviuqElaitraP
Part Supply Typical Accuracy Oper.

Number Voltage (V) Sensitivity (see note 3) Temp. Packages Comments
UGN3503 4.5 to 6 1.3 mV/G — S LT, UA
A3515x 4.5 to 5.5 5 mV/G <±10 G E, L UA chopper stabilized
A3516x 4.5 to 5.5 2.5 mV/G <±10 G E, L UA chopper stabilized
A3517x 4.5 to 5.5 5 mV/G <±20 G S, L UA chopper stabilized
A3518x 4.5 to 5.5 2.5 mV/G <±20 G S, L UA chopper stabilized

Notes: 1)  Typical data is at TA = +25°C and nominal operating voltage.
2)  “x” = Operating Temperature Range [suffix letter or (prefix)]: S (UGN) = -20°C to +85°C, E = -40°C to +85°C,
J = -40°C to +115°C, K (UGS) = -40°C to +125°C, L (UGL) = -40°C to +150°C.
3)  Linear Hall-effect equivalent accuracy is defined as ∆VOQ over the operating temperature range,
divided by sensitivity.



GP2Y0A21YK0F
GP2Y0A21YK0F

Distance Measuring Sensor Unit
Measuring distance: 10 to 80 cm
Analog output type

■Applications
1. Touch-less switch
    (Sanitary equipment, Control of illumination, etc. )
2. Robot cleaner
3. Sensor for energy saving
   (ATM, Copier, Vending machine)
4. Amusement equipment
   (Robot, Arcade game machine)

■Features
1. Distance measuring range : 10 to 80 cm
2. Analog output type
3. Package size : 29.5×13×13.5 mm
4. Consumption current : Typ. 30 mA
5. Supply voltage : 4.5 to 5.5 V

■Agency approvals/Compliance
1. Compliant with RoHS directive (2002/95/EC)

Notice   The content of data sheet is subject to change without prior notice.
              In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP
              devices shown in catalogs, data books, etc.  Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.

Sheet No.: E4-A00201EN
Date Dec.01.2006

©SHARP Corporation

■Description
GP2Y0A21YK0F is a distance measuring sensor unit,
composed of an integrated combination of PSD 
(position sensitive detector) , IRED (infrared emitting 
diode) and signal processing circuit. 
The variety of the reflectivity of the object, the
environmental temperature and the operating duration
are not influenced easily to the distance detection 
because of adopting the triangulation method. 
This device outputs the voltage corresponding to the
detection distance. So this sensor can also be used as
a proximity sensor.

1



■Block diagram

■Outline Dimensions (Unit : mm)

Product mass : Approx. 3.6g

Signal
processing circuit Voltage regulator 

Oscillation circuit 

Output circuit 

Distance measuring IC

LED drive circuit 

ＧＮＤ Ｖｃｃ

 

Ｖｏ 

ＰＳＤ 

ＬＥＤ 

Stamp(Example)

Model name Month(1 to 9,X,Y,Z)
Year(2005:5)

2Y0A21  F    4  Z

(Stamp)

Light emitter

φ3.2hole

R3
.7

5

3.75

*4.5 * 20±0.1

37
29.5

10.1
14.75

Light detector

φ3.2hole

R3
.7

5

6.3
2

8.
4

7.
2

Lens case

13
(1

8.
9 

    
   

 )
+0

.5
-0

.3

(3.3)

1.2PWB

Connector

7.5 4.15 16.3

①②③ 13
.5

2-
1.

5

Connector signal
signal name

VO

GND

VCC

Connector :
 J.S.T.TRADING COMPANY,LTD,
 S3B-PH

Materials
   Lens :Acrylic acid resin
             (Visible light cut-off resin)
   Case :Carbonic ABS
             (Conductive resin)
   PWB :Paper phenol

Note 1. The dimensions marked * are described the dimensions of lens center position.
Note 2. Unspecified tolerances shall be ± 0.3 mm.
Note 3. The dimensions in parenthesis are shown for reference.

GP2Y0A21YK0F

2Y0A21  F  4Z

Sheet No.: E4-A00201EN
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(Ta=25℃,VCC=5V)

Parameter Symbol Rating Unit
Supply voltage VCC 4.5 to 5.5 V

■Absolute Maximum Ratings

■Electro-optical Characteristics

GP2Y0A21YK0F

(Ta=25℃,VCC=5V)

* L : Distance to reflective object
Note 1 : Using reflective object : White paper (Made by Kodak Co., Ltd. gray cards R-27・white face, reflectance; 90%)

Sheet No.: E4-A00201EN

Symbol Rating Unit
Supply voltage VCC -0.3 to +7 V
Output terminal voltage VO -0.3 to VCC+0.3 V
Operating temperature Topr -10 to  +60 ℃

Storage temperature Tstg -40 to  +70 ℃

Parameter

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Average supply current ICC L=80cm (Note 1) ― 30 40 mA
Distance measuring ΔL (Note 1) 10 ― 80 cm
Output voltage VO L=80cm (Note 1) 0.25 0.4 0.55 V

Output voltage differential ΔVO
Output voltage differece between
L=10cm and L=80cm (Note 1) 1.65 1.9 2.15 V

■Recommended operating conditions

3



Fig. 1 Timing chart 

GP2Y0A21YK0F

Vcc(Power supply)

nth
output

nth
measurement 

Second
measurement First measurement 

Second output First outputUnstable output

MAX 5.0ms 

38.3ms±9.6ms

Distance measuring operating 

Vo(Output)

Sheet No.: E4-A00201EN
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GP2Y0A21YK0F

Fig. 2 Example of distance measuring characteristics(output) 
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White paper (Reflectance ratio 90%)

Gray paper (Reflectance ratio 18%)

Inverse number of distance (1/cm)
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White paper (Reflectance ratio 90%)

Gray paper (Reflectance ratio 18%)
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GP2Y0A21YK0F

Sheet No.: E4-A00201EN

■Notes

●Advice for the optics
 • The lens of this device needs to be kept clean.  There are cases that dust, water or oil and so on deteriorate
    the characteristics of this device.  Please consider in actual application.
 • Please don’t do washing. Washing may deteriorate the characteristics of optical system and so on.
    Please confirm resistance to chemicals under the actual usage since this product has not been designed against washing.

●Advice for the characteristics
 • In case that an optical filter is set in front of the emitter and detector portion, the optical filter which has the most
   efficient transmittance at the emitting wavelength range of LED for this product (λ = 870 ± 70nm), shall be 
   recommended to use. Both faces of the filter should be mirror polishing. Also, as there are cases that the characteristics 
   may not be satisfied according to the distance between the protection cover and this product or the thickness of the 
   protection cover, please use this product after confirming the operation sufficiently in actual application.
 • In case that there is an object near to emitter side of the sensor between sensor and a detecting object, please use this 
   device after confirming sufficiently that the characteristics of this sensor do not change by the object.
 • When the detector is exposed to the direct light from the sun, tungsten lamp and so on, there are cases that it can not
   measure the distance exactly.  Please consider the design that the detector is not exposed to the direct light from such
   light source.
 • Distance to a mirror reflector can not be sometimes measured exactly.
   In case of changing the mounting angle of  this product, it may measure the distance exactly.
 • In case that reflective object has boundary line which material or color etc. are excessively different, in order to 
   decrease deviation of measuring distance, it shall be recommended to set the sensor that the direction of boundary line 
   and the line between emitter center and detector center are in parallel. 

 • In order to decrease deviation of measuring distance by moving direction of the reflective object, it shall be 
   recommended to set the sensor that the moving direction of the object and the line between emitter center and 
   detector center are vertical. 

●Advice for the power supply
 • In order to stabilize power supply line, we recommend to insert a by-pass capacitor of 10μF or more
   between Vcc and GND near this product.

(Incorrect) (Correct)

(Incorrect)

(Moving direction)

(Correct)

(Moving direction)

●Notes on handling
 • There are some possibilities that the internal components in the sensor may be exposed to the excessive mechanical 
   stress. Please be careful not to cause any excessive pressure on the sensor package  and also on the PCB while 
   assembling this product.

6
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Sheet No.: E4-A00201EN

●Presence of ODC etc.
    This product shall not contain the following materials.
    And they are not used in the production process for this product.
    Regulation substances : CFCs, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane (Methylchloroform)

    Specific brominated flame retardants such as the PBB and PBDE are not used in this product at all.

    This product shall not contain the following materials banned in the RoHS Directive (2002/95/EC).
 • Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB), 
   Polybrominated diphenyl ethers (PBDE).
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Sheet No.: E4-A00201EN

■Package specification

Packaging method
    1.Put products of 100pcs. in tray.  packing method is showed in the above fig.(Fig.1)
    2.Put them(10-tray) in the packing box. Put pads on their top and bottom.
       And put pads on each trays(Total 10 sheets) (Fig.2).
    3.Seal the packing box with craft tape.
       Print the model No.,quantity,inspection date (1000 pcs./a packing box)(Fig.3).

Package composition

Pad

Packing case 

Craft tape

Model No.
Quantity
Date

Tray

Product

(2 sheeets/case: top and bottom)

Tray put products
(10-tray/case)

Pad
(10 sheeets/case)

(Fig.1)

(Fig.2)

(Fig.3)
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■Important Notices

· The circuit application examples in this publication are 
provided to explain representative applications of 
SHARP devices and are not intended to guarantee any circuit 
design or license any intellectual property rights. SHARP 
takes no responsibility for any problems related to any 
intellectual property right of a third party resulting from the use 
of SHARP's devices.

· Contact SHARP in order to obtain the latest device specifi-
cation sheets before using any SHARP device. SHARP 
reserves the right to make changes in the specif icat ions,  
characterist ics,  data,  materials ,  structure, and other 
contents described herein at any time without notice in 
order to improve design or reliability. Manufacturing 
locations are also subject to change without notice.

· Observe the following points when using any devices in this 
publication. SHARP takes no responsibility for damage 
caused by improper use of the devices which does not meet the 
conditions and absolute maximum ratings to be used specified 
in the relevant specification sheet nor meet the following condi-
tions:
(i) The devices in this publication are designed for use in 
general electronic equipment designs such as:
   --- Personal computers
   --- Office automation equipment
   --- Telecommunication equipment [terminal]
   --- Test and measurement equipment
   --- Industrial control
   --- Audio visual equipment
   --- Consumer electronics
(ii) Measures such as fail-safe function and redundant design 
should be taken to ensure reliability and safety when SHARP 
devices are used for or in connection 

with equipment that requires higher reliability such as:
   --- Transportation control and safety equipment (i.e.,
         aircraft, trains, automobiles, etc.)
   --- Traffic signals
   --- Gas leakage sensor breakers
   --- Alarm equipment
   --- Various safety devices, etc.
( i i i )  SHARP dev ices  sha l l  no t  be  used  fo r  o r  in  
connection with equipment that requires an extremely high 
level of reliability and safety such as:
   --- Space applications
   --- Telecommunication equipment [trunk lines]
   --- Nuclear power control equipment
   --- Medical and other life support equipment (e.g.,
         scuba).

· If the SHARP devices listed in this publication fall 
within the scope of strategic products described in the 
Foreign Exchange and Foreign Trade Law of Japan, it is 
necessary to obtain approval to export such SHARP devices.

· This publication is the proprietary product of SHARP and 
is copyrighted, with all rights reserved. Under the copy-
right laws, no part of this publication may be repro-
duced or transmitted in any form or by any means, 
electronic or mechanical, for any purpose, in whole or in 
part, without the express written permission of SHARP. 
Express written permission is also required before any use 
of this publication may be made by a third party.

· Contact and consult with a SHARP representative if there 
are any questions about the contents of this publication.

GP2Y0A21YK0F

Sheet No.: E4-A00201EN
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Sensors

6

Proximity sensor

Greegoo Electric 3.2007

Detection
distance

Model No. Operating
voltage

Output Mounting
methodMethod

Response
frequencyStatus

0-4mm
0-4mm
0-4mm
0-4mm

Non-flush
Non-flush
Non-flush
Non-flush

50Hz
50Hz
50Hz
50Hz

NO
NC
NO
NC

CM12-3004NA
CM12-3004NB
CM12-3004PA
CM12-3004PB

DC6-36V
DC6-36V
DC6-36V
DC6-36V

0-5mm
0-5mm
0-5mm
0-5mm
0-5mm
0-5mm
0-5mm
0-5mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm

Flush
Flush
Flush
Flush
Flush
Flush
Flush
Flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush

50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz

NO
NC
NO+NC
NO
NC
NO+NC
NO
NC
NO
NC
NO+NC
NO
NC
NO+NC
NO
NC

CM18-3005NA
CM18-3005NB
CM18-3005NC
CM18-3005PA
CM18-3005PB
CM18-3005PC
CM18-2005A
CM18-2005B
CM18-3008NA
CM18-3008NB
CM18-3008NC
CM18-3008PA
CM18-3008PB
CM18-3008PC
CM18-2008A
CM18-2008B

DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V

0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-8mm
0-12mm
0-12mm
0-12mm
0-12mm
0-12mm
0-12mm
0-12mm
0-12mm

Flush
Flush
Flush
Flush
Flush
Flush
Flush
Flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush

50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz

NO
NC
NO+NC
NO
NC
NO+NC
NO
NC
NO
NC
NO+NC
NO
NC
NO+NC
NO
NC

DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V

CM24-3008NA
CM24-3008NB
CM24-3008NC
CM24-3008PA
CM24-3008PB
CM24-3008PC
CM24-2008A
CM24-2008B
CM24-3012NA
CM24-3012NB
CM24-3012NC
CM24-3012PA
CM24-3012PB
CM24-3012PC
CM24-2012A
CM24-2012B

0-10mm
0-10mm
0-10mm
0-10mm
0-10mm
0-10mm
0-10mm
0-10mm
0-15mm
0-15mm
0-15mm
0-15mm
0-15mm
0-15mm
0-15mm
0-15mm

Flush
Flush
Flush
Flush
Flush
Flush
Flush
Flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush
Non-flush

50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
10Hz
10Hz

NO
NC
NO+NC
NO
NC
NO+NC
NO
NC
NO
NC
NO+NC
NO
NC
NO+NC
NO
NC

CM30-3010NA
CM30-3010NB
CM30-3010NC
CM30-3010PA
CM30-3010PB
CM30-3010PC
CM30-2010A
CM30-2010B
CM30-3015NA
CM30-3015NB
CM30-3015NC
CM30-3015PA
CM30-3015PB
CM30-3015PC
CM30-2015A
CM30-2015B

DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
DC6-36V
AC90-250V
AC90-250V

NPN
NPN
PNP
PNP

NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR
NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR

NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR
NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR

NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR
NPN
NPN
NPN
PNP
PNP
PNP
SCR
SCR
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Key facts
❙❙ �2x 0 V to 30 V / 1x 5 V, 3x 2 A (130 W)
❙❙ �Linear regulated, two-quadrant power supply (current source and sink)
❙❙ �Realtime voltage and current values
❙❙ Advanced parallel and serial operation
❙❙ �Setting and readback resolution: 10 mV, 1 mA
❙❙ Electronic fuse and tracking mode
❙❙ �Front connectors: 4 mm (0.16 in) safety sockets
❙❙ �SENSE connectors for line loss compensation (30 V channels)
❙❙ �External modulation of output voltages up to 50 kHz
❙❙ Arbitrary module: 4,096 points, 12 bit
❙❙ �RS-232/USB dual interface, IEEE-488 (GPIB) optionally

HM8143
Three-Channel  
Arbitrary Power Supply
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Specifi cations
HM8143 
Three-Channel Arbitrary Power Supply

from fi rmware version 2.45
Electrical Specifications

Total power output 130 W

Number of outputs 3

Front connectors 4 mm saftey sockets

Maximum power per channel

CH1, CH3
CH2

60 W
10 W

Voltage output

CH1, CH3 0 V to 30 V

CH2 5 V (±50 mV)

Current output

all channels max 2 A

Current sinking

CH1, CH3 max 2 A

Line & load regulation

Constant voltage mode

CH1, CH3 <0.02% + 5 mV

CH2 <0.25% + 10 mV

Constant current mode

CH1, CH3 <0.02% + 5 mA

CH2 (no constant current mode)

Voltage ripple 3 Hz to 300 kHz (front connectors)

CH1, CH3 <5 mVrms

CH2 <1 mVrms

Transient response time (10 % to 90 % load change)

CH1, CH3 <45 µs in a band of ±20 mV of Vset 
max. deviation: <800 mV

CH2 <45 µs in a band of ±20 mV of Vset 
max. deviation: <200 mV

SENSE connectors available for CH1, CH3

Max. SENSE compensation 300 mV

Programming accuracy (23° C ±5° C)

Voltage / Current

CH1, CH3 ±3 digits (typ. ±2 digits)

Readback accuracy (23° C ±5° C)

Voltage / Current

CH1, CH3 ±3 digits (typ. ±2 digits)

Resolution

Voltage

CH1, CH3 10 mV

Current

CH1, CH3 1 mA

Voltage to earth max. 150 VDC

Over current protection
(electronic fuse) Yes

Modulation Input (CH1, CH3)

Rear connectors 2x BNC

Input level 0 V to 10 V

Accuracy 1 % of full scale

Modulation bandwidth DC to 50 kHz

Slew rate (dV/dt) 1 V/µs

Trigger Input (BNC)

Function Triggering the arbitrary function

Trigger level TTL

Edge direction rising, falling

Arbitrary Function (CH1)

Parameter Voltage, dwell time

Number of Points max. 4,096

Dwell time 100 µs to 60 s

Repetition rate continous or burst mode with 1 to 255 
repetitions

Resolution 12 Bit

Trigger interface, trigger input

Remote Interfaces

Standard Dual interface RS-232 / USB (HO820)

Optional IEEE-488 (GPIB) interface (HO880)

Miscellaneous

Input power option 115 VAC / 230 VAC (±10 %), 50 Hz to 60 Hz, 
CAT II

Power consumption 300 VA

Mains fuses

115 VAC 2x 6 A, slow blow (5 mm x 20 mm)

230 VAC 2x 3.15 A, slow blow (5 mm x 20 mm)

Operating temperature +5 °C to +40 °C

Storage temperature -20 °C to +70 °C

Humidity 5 % to 80 %

Display 4x 4 digits, 7-segment LEDs

Dimensions (H x W x D) 75 x 285 x 365 mm

Rack mount capability
(19“ rack mount kit, 2RU) Yes (HZ42)

Weight 9 kg

Accessories included:
Line cord, operating manual, software-CD

Recommended accessories:
HZ42 19” rackmount kit, 2 RU
HZ10S 5 x silicon test lead (black)
HZ10R 5 x silicon test lead (red)
HZ10B 5 x silicon test lead (blue)
HO880 IEEE-488 (GPIB) interface card
HZ72 IEEE-488 (GPIB) interface cable, 2 m
HZ13 USB interface cable, 1,8 m
HZ14 Serial interface cable, Sub-D 9-pin, 1:1, 1,8 m

The specifications are based on a 30 min warm-up period.





Product Information 
The M3510A 6 1/2 Digit Multimeter is the newest generation of DMM from Picotest. This new DMM offers 
compact size, light weight, fast measurement speed & throughput, expanded measurement functions, 
systematization capability and a highly usable interface including a standard USB interface and a GPIB/RS-232 
interface. The M3510A DMM is suitable for both production and research/development use. 
 
KEY FEATURES: 
• 6 1/2 Digits High-Performance DMM  
• High Speed: 50K RDGS/S  
• Dual Measurements & Displays  
• Temperature Measurements  
• Multi-Measurement & Math Functions  
• True RMS  
• Easy-to-Use MENU  
• Built-in USB Interface & USBTMC Conformance  
• Quality Assurance  
• Free Application Software 

 

 
Detailed Specifications 
6 1/2 Digits High-Performance DMM 
 
The M3510A 6 1/2 Digits Multimeter is the newest generation of DMM from Picotest. This new 
DMM offers a compact size, light weight, fast measurement speed & throughput, expanded 
measurement functions, systematization capability and highly usable interfaces including a 
standard USB interface and a GPIB/RS-232 interface. The M3510A DMM is suitable for both 
production and research/development use. 
 
 
50000 Readings/Sec Sampling Rate 
 
M3510A adopts the latest A/D technology and achieve 50,000 readings per second at 4 1/2 
digits. When sending data to your computer, M3510A can achieve high precision and stability 
compared to other DMMs with slow data transmission rate. With M3510A, your work efficiency 
will be greatly improved, and the operational cost will also be greatly reduced. 
 
 
Dual Measurements & Displays 
 
The dual measurement display feature of M3510A offers two measurement results displayed at 
the same time and it is easy to set up and configure. For example, when measuring DCV, you 
may also conduct Thermocouple measurement on M3510A. This allows you to observe 
temperature change while making other measurements. M3510A can function as a multimeter 
and a thermometer in one.  
 
 



Temperature Measurements 
 
The M3510A DMM supports the RTD temperature measurement and supports the standards 
such as ITS-90, IEC751 and Callendar-Van Dusen. The RTD function is recommended for more 
precise measurement. M3510A also provides the Thermocouple (TC) function. It has a built-in 
cold junction compensator for improved TC accuracy. Without additional plug-in's and 
reference temperature settings, you can measure temperature directly via Thermocouples of K, 
J, R, S, T, E, N, C and B types. 
 
 
Multi-Measurement & Math Functions 
 
The M3510A DMM offers the capacitance measurement and dual measurement display, in 
addition to standard measurements, such as DCV, DCI, ACV, ACI, 2WΩ, 4WΩ, Frequency, 
Period, Thermocouple & RTD, and the math functions, such as Limits, Ratio, MX+B, %, dBm, dB, 
Min/Max & Null. Measurement ranges have also been expanded. For instance, DC and AC 
Current Ranges now go up to 10 A. 
 
 
True RMS 
 
The M3510A DMM adopts an analog conversion technique to provide true RMS value for 
ACV/ACI measurements regardless of the waveform shape. Only the “heating value” of the AC 
components of the input waveform is measured. For non-symmetrical waveforms, such as 
pulse trains, the DC components will be rejected by the RMS measurement. 
 
 
Simple to Use 
 
Configuring the M3510A is straightforward. Unlike other DMMs with complicated operation 
modes in the configuration menu, M3510A offers easy-to-use SHIFT, CONFIG, ENTER buttons, 
arrow keys and corresponding soft keys at the lower part of the display across all the 
measurement configurations. Using equipments from Picotest just gets easier than ever. 
 
 
Built-in USB Interface & USBTMC Conformance 
 
A high-speed USB interface is built into the M3510A. A GPIB/RS-232 interface is also included. 
The included USB interface conforms to the USBTMC protocol. The M3510A and can be 
operated through USBTMC compliant software. So get the M3510A now to replace your old 
DMMs while keep your existing USBTMC compliant software. 
 
 
 



Reliability 
The M3510A DMM is of high reliability and complies with CE requirements, from well-packed 
cartons with the shock absorbing bumpers to careful component selection, circuit protection 
design, rigorous environmental tests and ISO9001 production. Defective products can be 
returned with free repair/calibration with one-year warranty. 
 
 
A Sample Application (Current vs. Temperature) 
 
The M3510A DMM is shipped with the PT-TOOL & PT-LINK software. With the software, you 
can quickly establish an error-free connection between your PC and the equipment. The 
M3510A conforms to Standard Commands for Programmable Instrumentation (SCPI). PT-TOOL 
is a virtual oscilloscope software, which can monitor the DUT with scope display style. PT-LINK 
is used to collect measurement data in Microsoft Excel or Word and analyze it with charts. In 
addition, engineers are allowed to compile our Labview Driver for specific applications. 
 
 
Dimension Information 
 
If problem occurs while operating M3510A, it is recommended to do the self-test first. If you 
need to perform basic adjustments for Zero & Gain, please follow the instructions in the 
M3510A Service Manual. A calibrator with at least 6 1/2-digit precision and a shorting plug are 
required. For a complete calibration with factory reports, contact your local service 
representative to return your DMM to PICOTEST. 
 
 
Accessories 
 
CD (user manual and software applications), power cord, test leads, and USB cable.  
GPIB Interface Card  
3 Year Warranty 
 
The following options are available: 
 

1. M3500-opt04: GPIB Card (now comes standard) 
2. M3500-opt06: RS-232 Card 
3. M3500-opt07: Kelvin Probe 
4. M3500-opt08: 4-Wire Test Leads 
5. M3500-opt10: Shorting Plug 
6. M3500-opt11: K Type Thermocouple Probe 

 
 
 



 
Specifications 

DC Characteristics 

Function Range Resolution 1 Year Accuracy2 
 

DC Voltage 

100.0000 mV 0.1 µV 0.0080+0.0045 
 1.000000 V 1.0 µV 0.0090+0.0010 
 10.00000 V 10.0 µV 0.0120+0.0020 
 100.0000 V 100.0 µV 0.0120+0.0020 
 1000.000 V 1 mV 0.0130+0.0030 
 

DCI 

10.00000 mA 10 nA 0.050+0.020 
 100.0000 mA 100 nA 0.050+0.010 
 1.000000 A 1 µA 0.150+0.020 
 3.00000 A 10 µA 0.20+0.030 
 10.00000 A 10 µA 0.250+0.050 
 

2WΩ3 /4WΩ 

100.0000 Ω 100 µΩ 0.020+0.005 
 1.000000 KΩ 1 mΩ 0.020+0.002 
 10.00000 KΩ 10 mΩ 0.020+0.002 
 100.0000 KΩ 100 mΩ 0.020+0.002 
 1.000000 MΩ 1 Ω 0.020+0.004 
 10.00000 MΩ 10 Ω 0.100+0.004 
 100.0000 MΩ 100 Ω 1.500+0.005 
 DIODE 1.00000 V 10 µV 0.020+0.020 
 CONTINUITY (for 2WΩ) 1000.00 Ω 10 mΩ 0.020+0.030 
 FREQUENCY & PERIOD 

Function Range Frequency (Hz) 1 Year Accuracy2 
 

Frequency & Period 100 mV to 750 V4 
10-40 0.03 

 40–300K 0.02 
 

AC CHARACTERISTICS 

Function Range Resolution Frequency (Hz) 1 Year Accuracy2 
 

ACV (TRMS) 

100.0000 mV 

0.1 µV 

10–20K 0.1200 +0.050 
 

1.000000 V to 750.0000 V4 

20K–50K 0.2500+0.050 
 50K–100K 0.6500+0.080 
 100K-300K 4.5000+0.500 
 

1.0 µV to 1 mV 

10–20K 0.1200+0.040 
 20K–50K 0.2500+0.050 
 50K–100K 0.6500 +0.080 
 100K-300K 4.5000+0.500 
 

ACI (TRMS) 

1.000000 A 1 µA 
10-1K 0.20+0.04 

1K-5K 1.00+0.10 

3.00000 A 10 µA 
10-1K 0.30 +0.06 

1K-5K 1.50+0.15 

10.00000 A 10 µA 
10-1K 0.50+0.10 

1K-5K 2.0+0.20 

CAPACITANCE CHARACTERISTICS 

Function Range Test Current 1 Year Accuracy2 
 

CAPACITANCE5 

1 nF 
10 nF 
100 nF 
1 µF 
10 µF 
100 µF 
1000 µF 
10000 µF 

10 µA 
10 µA 
100 µA 
100 µA 
100 µA 
1 mA 
1 mA 
1 mA 

2.0+0.80 
1.0+0.50 
1.0+0.50 
1.0+0.50 
1.0+0.50 
1.0+0.50 
1.0+0.50 
2.0+0.50 

 

TEMPERATURE CHARACTERISTICS 

Function Type Range 1 Year Accuracy2 
 

THERMOCOUPLE6 

B 
C 
E 
J 
K 
N 
R 
S 
T 

600°C~1820°C 
0°C~2316°C 

-250°C~1000°C 
-210°C~1200°C 
-200°C~1372°C 
-200°C~1300°C 

0°C~1767°C 
0°C~1767°C 

-250°C~400°C 

1.5°C 
1.5°C 
1.5°C 
1.0°C 
1.0°C 
1.0°C 
1.5°C 
1.5°C 
1.5°C 

 

 
 
 

 



General Specifications 

Item Limitation & description 

Power Supply 100V/120V/220V/240V ± 10% 

Power Line Frequency 50/60 Hz ± 10% 

Power Consumption 25 VA peak (5 W AVERAGE) 

Operating Temperature 0 °C to 50 °C 

Operating Humidity Maximum relative humidity 80% for temperature up to 31°C 

Storage Temperature - 40 °C to 70°C 

Operating Altitude Up to 2000 M 

Bench Dimensions (WxHxD) 214.6x88.6x280.7mm 

Weight 2.23 KG 

Safety7 
IEC61010-1:2001/EN61010-1:2001 (2nd Edition) 
Measurement CAT II 600V, CAT I 1000V 
Pollution Degree 2 

EMC EN61326-1:2006, EN61326-2-1:2006 

VIBRATION MIL-PRF-28800F, 3.8.4.2 VIBRATION, SINUSOIDAL CLASS 1,2 

SHOCK MIL-PFR-28800F, 4.5.5.4 MECHANICAL 

Warranty One Year 

 
1The specifications are under 2-hour warm-up condition with the setting 10 PLC, and they’re relative to the calibrator specifications in PICOTEST. 

2 ± (% of reading + % of range), (23 ℃ ± 5 ℃) 

3 The Null function must be used when the 2WΩ is adopted. 

4 The Range 750 V is limited to 100 KHz. 

5 The Null function must be used. 

6 The measured value must be plus the error of test leads.  

7 The LO jack is marked with 500Vpk against ground and SENSE HI to LO is only marked with 200Vpk, in opposition to the label of 600V CAT II and/or 1000V CAT I 

against ground and IEC 61010-1. 

 

Specifications are subject to change without notice. 

All other trademarks and trade names are the property of their respective companies. 

 



Agilent 34401A Multimeter

Data Sheet 

• Measure up to 1000 volts with 6½    
 digits resolution

• 0.0015% basic dcV accuracy
 (24 hour)

• 0.06% basic acV accuracy (1 year)

• 3 Hz to 300 kHz ac bandwidth

• 1000 readings/s direct to GPIB

Superior Performance

The Agilent Technologies 34401A multime-

ter gives you the performance you need for 

fast, accurate bench and system testing. 

The 34401A provides a combination of res-

olution, accuracy and speed that rivals 

DMMs costing many times more. 61/2 dig-

its of resolution, 0.0015% basic 24-hr dcV 

accuracy and 1,000 readings/s direct to 

GPIB assure you of results that are accu-

rate, fast, and repeatable.

Use It on Your Benchtop

The 34401A was designed with your bench 

needs in mind. Functions commonly associ-

ated with bench operation, like continuity 

and diode test, are built in. A Null feature 

allows you to remove lead resistance and 

other fixed offsets in your measurements. 

Other capabilities like min/max/avg read-

outs and direct dB and dBm measurements 

make checkout with the 34401A faster and 

easier.

The 34401A gives you the ability to store 

up to 512 readings in internal memory. For 

trouble-shooting, a reading hold feature 

lets you concentrate on placing your test

leads without having to constantly glance 

at the display.

Use It for Systems Testing

For systems use, the 34401A gives you 

faster bus throughput than any other DMM 

in its class. The 34401A can send up to 

1,000 readings/s directly across GPIB in 

user-friendly ASCII format.

You also get both GPIB and RS-232 inter-

faces as standard features. Voltmeter 

Complete and External Trigger signals are 

provided so you can synchronize to other 

instruments in your test system. In addition, 

a TTL output indicates Pass/Fail results 

when limit testing is used.

To ensure both forward and backward com-

patibility, the 34401A includes three com-

mand languages (SCPI, Agilent 3478A and 

Fluke8840A/42A), so you don’t have to

rewrite your existing test software. An 

optional rack mount kit is available.

Easy to Use

Commonly accessed attributes, such as 

functions, ranges, and resolution are 

selected with a single button press.

Advanced features are available using 

menu functions that let you optimize the 

34401A for your applications.

The included Agilent IntuiLink software 

allows you to put your captured data to 

work easily, using PC applications such as 

Microsoft Excel or Word to analyze, inter-

pret, display, print, and document the data 

you get from the 34401A. You can specify 

the meter setup and take a single reading 

or log data to the Excel spreadsheet in 

specified time intervals. Program-mers can 

use ActiveX components to control the 

DMM using SCPI commands. To find out 

more about IntuiLink, visit

www.agilent.com/find/intuilink

1-Year Warranty

With your 34401A, you get full documenta-

tion, a high-quality test lead set, calibration 

certificate with test data, and a 1-year war-

ranty, all for one low price.

See Agilent's Truevolt Series of DMMs

• Display DMM results in ways you never have before 
• Measure with unquestioned Truevolt confidence 
• Move to the next generation 34401A DMM with 100% assurance

www.agilent.com/find/dmm
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Accuracy Specifications ± (% of reading + % of range)1

Function Range 3  Frequency,  24 Hour 2  90 Day 1 Year Temperature Coefficient
  etc.  23°C ±1°C 23°C ±5°C 23°C ±5°C 0°C – 18°C
      28°C – 55°C

DC voltage 100.0000 mV  0.0030 + 0.0030 0.0040 + 0.0035 0.0050 + 0.0035 0.0005 + 0.0005
 1.000000 V  0.0020 + 0.0006 0.0030 + 0.0007 0.0040 + 0.0007 0.0005 + 0.0001
 10.00000 V   0.0015 + 0.0004 0.0020 + 0.0005 0.0035 + 0.0005 0.0005 + 0.0001
 100.0000 V  0.0020 + 0.0006 0.0035 + 0.0006 0.0045 + 0.0006 0.0005 + 0.0001
 1000.000 V   0.0020 + 0.0006 0.0035 + 0.0010 0.0045 + 0.0010 0.0005 + 0.0001

True rms  100.0000 mV 3 Hz  – 5 Hz 1.00 + 0.03 1.00 + 0.04 1.00 + 0.04 0.100 + 0.004
AC voltage4   5 Hz  – 10 Hz 0.35 + 0.03 0.35 + 0.04 0.35 + 0.04 0.035 + 0.004
  10 Hz  – 20 kHz 0.04 + 0.03 0.05 + 0.04 0.06 + 0.04 0.005 + 0.004
  20 kHz  – 50 kHz  0.10 + 0.05 0.11 + 0.05 0.12 + 0.05 0.011 + 0.005
  50 kHz  – 100 kHz 0.55 + 0.08 0.60 + 0.08 0.60 + 0.08 0.060 + 0.008
  100 kHz  – 300 kHz6 4.00 + 0.50 4.00 + 0.50 4.00 + 0.50 0.20 + 0.02

   1.000000 V  3 Hz  – 5 Hz  1.00 + 0.02  1.00 + 0.03  1.00 + 0.03  0.100 + 0.003
  to 750.000 V  5 Hz  –10 Hz  0.35 + 0.02  0.35 + 0.03  0.35 + 0.03  0.035 + 0.003
  10 Hz  – 20 kHz  0.04 + 0.02  0.05 + 0.03  0.06 + 0.03  0.005 + 0.003
  20 kHz  – 50 kHz  0.10 + 0.04  0.11 + 0.05  0.12 + 0.04  0.011 + 0.005
  50 kHz  – 100 kHz5  0.55 + 0.08  0.60 + 0.08  0.60 + 0.08  0.060 + 0.008
  100 kHz  – 300 kHz6  4.00 + 0.50  4.00 + 0.50  4.00 + 0.50  0.20 + 0.02

Resistance7 100.0000 Ω 1  mA Current Source 0.0030 + 0.0030 0.008 + 0.004 0.010 + 0.004 0.0006 + 0.0005
 1.000000 kΩ 1  mA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
 10.00000 kΩ 100  µA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
 100.0000 kΩ 10  µA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
 1.000000 MΩ 5.0  µA 0.002 + 0.001 0.008 + 0.001 0.010 + 0.001 0.0010 + 0.0002
 10.00000 MΩ 500  nA 0.015 + 0.001 0.020 + 0.001 0.040 + 0.001 0.0030 + 0.0004
 100.0000 MΩ 500  nA || 10 MΩ 0.300 + 0.010 0.800 + 0.010 0.800 + 0.010 0.1500 + 0.0002

DC current 10.00000 mA < 0.1  V Burden Voltage 0.005 + 0.010 0.030 + 0.020 0.050 + 0.020 0.0020 + 0.0020
 100.0000 mA < 0.6   V  0.010 + 0.004 0.030 + 0.005 0.050 + 0.005 0.0020 + 0.0005
 1.000000 A < 1.0  V  0.050 + 0.006 0.080 + 0.010 0.100 + 0.010 0.0050 + 0.0010
 3.00000 A < 2.0  V  0.100 + 0.020 0.120 + 0.020 0.120 + 0.020  0.005 + 0.0020

True rms  1.000000 A  3 Hz  – 5 Hz 1.00 + 0.04 1.00 + 0.04  1.00 + 0.04 0.100 + 0.006
AC current4  5 Hz  – 10 Hz 0.30 + 0.04 0.30 + 0.04 0.30 + 0.04 0.035 + 0.006
  10 Hz  – 5 kHz 0.10 + 0.04 0.10 + 0.04 0.10 + 0.04 0.015 + 0.006

 3.00000 A 3 Hz  – 5 Hz 1.10 + 0.06 1.10 + 0.06  1.10 + 0.06 0.100 + 0.006
  5 Hz  – 10 Hz 0.35 + 0.06 0.35 + 0.06 0.35 + 0.06 0.035 + 0.006
  10 Hz  – 5 kHz 0.15 + 0.06 0.15 + 0.06 0.15 + 0.06 0.015 + 0.006

Frequency  100 mV to 3 Hz  – 5 Hz 0.10 0.10 0.10 0.005
or period8 750 V 5 Hz  – 10 Hz 0.05 0.05 0.05 0.005
  10 Hz  – 40 Hz 0.03 0.03 0.03 0.001
  40 Hz  – 300 kHz 0.006 0.01 0.01 0.001

Continuity 1000.0 Ω 1  mA test current 0.002 + 0.030 0.008 + 0.030 0.010 + 0.030 0.001 + 0.002

Diode test9 1.0000 V 1  mA test current 0.002 + 0.010 0.008 + 0.020 0.010 + 0.020 0.001 + 0.002

1. Specifications are for 1 hr warm-up and 6½ digits, slow ac filter.
2. Relative to calibration standards.
3. 20% over range on all ranges except 1000 Vdc and 750 Vac ranges.
4. For sinewave input > 5% of range. For inputs from 1% to 5% of range
 and < 50 kHz, add 0.1% of range additional error.
5. 750 V range limited to 100 kHz or 8 x 107 Volt-Hz.
6. Typically 30% of reading error at 1 MHz.
7. Specifications are for 4-wire ohms function or 2-wire ohms using Math  
 Null. Without Math Null, add 0.2 Ω additional error in 2-wire ohms 
 function.
8. Input >100 mV. For 10 mV to 100 mV inputs multiply % of reading 
 error x10.
9. Accuracy specifications are for the voltage measured at the input termi- 
 nals only. 1 mA test current is typical. Variation in the current source will  
 create some variation in the voltage drop across a diode junction.

254.4 mm

103.6 mm

374.0 mm

212.6 mm 348.3 mm

88.5 mm
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DC Voltage

Measurement Method:   

 Continuously integrating multi-slope III 

 A-D converter

A-D Linearity: 0.0002% of reading +   

 0.0001% of range

Input Resistance: 

 10 MΩ or 0.1 V, 1 V, 10 V ranges:

 Selectable  > 10,000 MΩ

 100 V, 1000 V ranges: 10 MΩ ±1%

 Input Bias Current: < 30 pA at 25°C

Input Protection: 1000 V all ranges

dcV:dcV ratio accuracy: 

 Vinput Accuracy + Vrelevance Accuracy

True RMS AC Voltage

Measurement Method: 

 AC-coupled true rms-measures the ac 

 component of the input with up to 400  

 Vdc of bias on any range. 

Crest Factor:    

 Maximum of 5:1 at full scale.

Additional Crest Factor errors 

(non-sinewave):  

 Crest factor 1-2: 0.05% of reading 

 Crest factor 2-3: 0.15% of reading

 Crest factor 3-4: 0.30% of reading

 Crest factor 4-5: 0.40% of reading

Input Impedance:

 1 MΩ ± 2% in parallel with 100 pF

Input Protection: 750 Vrms all ranges

Resistance 

Measurement Method: 

 Selectable 4-wire or 2-wire Ohms. 

 Current source referenced to LO input.

Maximum Lead Resistance (4-wire):  

 10% of range per lead for 100 Ω, 1 kΩ   

 ranges. 

 1 kΩ per lead on all other ranges.

Input Protection: 1000 V all ranges 

DC Current  

Shunt Resistance:  

 5 Ω for 10 mA, 100 mA

 0.1 Ω for 1 A, 3 A                      

Input Protection: 

 Externally accessible 3 A 250 V fuse  

 Internal 7 A 250 V fuse

True RMS AC Current

Measurement Method:  
 Directly coupled to the fuse and shunt. 
 ac coupled true rms measurement
 (measures the ac component only).

Shunt Resistance:  
 0.1 Ω for 1 A and 3 A ranges

Input Protection: 
 Externally accessible 3 A 250 V fuse
 Internal 7 A 250 V fuse

Frequency and Period

Measurement Method:  
 Reciprocal counting technique

Voltage Ranges:
 Same as ac voltage function

Gate Time: 1 s, 100 ms, or 10 ms

Continuity/Diode 

Response Time:   
 300 samples/s with audible tone

Continuity Threshold: 
 Selectable from 1 Ω to 1000 Ω

Measurement Noise Rejection 60 (50) Hz1

dc CMRR: 140 dB
ac CMRR: 70 dB

Integration Time and 
Normal Mode Rejection2

100 plc/1.67 s (2 s):  60 dB3

10 plc/167 ms (200 ms):  60 dB3

1 plc/16.7 ms (20 ms):  60 dB
<1 plc/3 ms or 800 µs):  0 dB

Operating Characteristics4

Function Digits  Reading/s

dcV, dcl, and 6 ½  0.6 (0.5)
Resistance 6 ½  6 (5)
 5 ½  60 (50)
 5 ½ 300
 4 ½  1000

acV, acl 6 ½  0.15 slow (3 Hz)
 6 ½ 1 medium (20 Hz)
 6 ½  10 fast (200 Hz)5 
 6 ½  50

Frequency 6 ½  1
or Period 5 ½  9.8
 4 ½  80 

System Speeds

Configuration rates: 26/s to 50/s 
Autorange rate (dc Volts): >30/s 
ASCII readings to RS-232: 55/s 
ASCII readings to RS-232: 1000/s 
Maximum internal trig rate: 1000/s 

Max. ext trig. rate to mem: 1000/s 

Triggering and Memory

Reading HOLD Sensitivity: 
 10%, 1%, 0.1%, or 0.01% of range

Samples/Trigger: 1 to 50,000

Trigger Delay: 0 to 3600 s: 10 µs step 
size
External Trigger Delay: < 1 ms
External Trigger Jitter: < 500 µs
Memory: 512 readings

Math Functions

 NULL, min/max/average, dBm, dB, limit  
 test (with TTL output)

Standard Programming Languages

 SCPI (IEEE-488.2), Agilent 3478A, 
 Fluke 8840A/42A

Accessories Included

 Test lead kit with probe, alligator 
 and grabber attachments
 Operating manual, service manual, 
 test report and power cord

General Specifications

Power Supply: 
 100 V/120 V/220 V/240 V ±10% 

Power Line Frequency: 
 45 Hz to 66 Hz and 360 Hz to 440 Hz,   
 Automatically sensed at power-on

Power Consumption: 25 VA peak 
 (10 W average)

Operating Environment: 
 Full accuracy for 0°C to 55°C, 
 Full accuracy to 80% R.H. at 40°C

Storage Temperature: -40°C to 70°C

Weight: 3.6 kg (8.0 lbs)

Safety: Designed to CSA, UL-1244, 
 IEC-348

RFI and ESD: MIL-461C, FTZ 1046, FCC

Vibration & Shock: MIL-T-28800E, Type   
 III, Class 5 (sine only)

Warranty: 1 year
  

Measurement Characteristics

1. For 1 kΩ unbalanced in LO lead, 
 ± 500 V peak maximum.
2. For power line frequency ± 0.1%.
3. For power line frequency ± 1% use 40 dB 
 or ± 3% use 30 dB.
4. Reading speeds for 60 Hz and (50 Hz) 
 operation.
5. Maximum useful limit with default settling 
 delays defeated.
6. Speeds are for 4½ digits, delay 0, auto-zero 
 and display OFF.



www.lxistandard.org

LAN eXtensions for Instruments puts 

the power of Ethernet and the Web

inside your test systems.  Agilent is a 

founding member of the LXI consor-

tium.

Agilent Channel Partners

www.agilent.com/find/channelpartners

Get the best of both worlds: Agilent’s 

measurement expertise and product 

breadth, combined with channel 

partner convenience.

www.agilent.com
www.agilent.com/find/34401A

Ordering Information

Agilent 34401A multimeter accessories 

included: Test lead kit with probe, alliga-

tor, and grabber attachments, calibration 

certificate, test report, and power cord.

Also includes CD with: IntuiLink software, 

IVI and VXI PnP drivers, Quick start tuto-

rial, user's guide, command quick refer-

ence, service guide, and data sheet.

Options

34401A-A6J

ANSI Z540 compliant calibration

Accessories

Probes/Leads/Clip Accessories

11059A Kelvin probe set

11060A Surface mount device (SMD) test  

  probes

11062A Kelvin clip set

34133A Precision electronic test leads

34134A DC coupled current probe

34136A High voltage probe

34138A Test lead set

34171B Input terminal connector 

  (sold in pairs)

34172B Input calibration short 

  (sold in pairs)

34330A 30 A current shunt

E2308A 5 k thermistor probe

Y1133A Low-thermal external digital   

  multimeter scanning kit

Rack Mount Kits

34190A Rackmount kit: designed for use 

with only one instrument, mounted on 

either the left or the right side of the rack. 

34191A 2U Dual flange kit: secures the 

instrument to the front of the rack.  This 

kit can be used with the 34194A dual lock 

link kit to mount two half-width, 2U height 

instruments side-by side.

34194A Dual lock link kit: recommended 

for side-by-side combinations and includes 

links for instruments of different depths.  

This kit can be used with the 34191A 2U 

dual flange kit to mount two half-width, 2U 

height instruments side-by-side.

Other Accessories

34131A Hard transit case

34161A Accessory pouch

34398A RS-232 cable, 9 pin (f) to 9 pin (f)

E5810A LAN/GPIB gateway

www.agilent.com/quality

www.agilent.com/find/AdvantageServices

Accurate measurements throughout the life of 

your instruments.

Agilent Advantage Services

Three-Year Warranty

www.agilent.com/find/ThreeYearWarranty

Agilent’s combination of product reliability and 

three-year warranty coverage is another way 

we help you achieve your business goals: 

increased confidence in uptime, reduced cost 

of ownership and greater convenience.

For more information on Agilent 
Technologies’ products, applications or 
services, please contact your local Agilent 
office. The complete list is available at:

www.agilent.com/find/contactus

Americas                                                  
Canada (877) 894 4414 
Brazil  (11) 4197 3600
Mexico                  01800 5064 800 
United States (800) 829 4444

Asia Pacifi c                                              

Australia  1 800 629 485
China 800 810 0189
Hong Kong  800 938 693
India  1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia  1 800 888 848
Singapore  1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 375 8100  

Europe & Middle East
Belgium  32 (0) 2 404 93 40 
Denmark 45 45 80 12 15
Finland 358 (0) 10 855 2100
France 0825 010 700*
 *0.125 €/minute
Germany 49 (0) 7031 464 6333 
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
United Kingdom 44 (0) 118 927 6201

For other unlisted countries: 
www.agilent.com/find/contactus
(BP-3-1-13)

Product specifications and descriptions 
in this document subject to change 
without notice.

© Agilent Technologies, Inc. 2013
Published in USA, June 17, 2013
5968-0162EN

www.agilent.com/find/myagilent

A personalized view into the information 
most relevant to you.
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