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ABSOLUTE MULTI-TURN ENCODER | HMT25

O SPECIFICATIONS

Introduction

The HMT25 geared multi-turn encoder provides absolute position
information over multiple turns of the input shaft. It keeps track of the
exact position even during periods of power loss without the need for
a battery backup. The HMT25 series is capable of outputs up to 4096
counts per turn and can count up to 4096 turns—a total of 24 bits or
16,777,216 positions. Units are enclosed in a 2.5- inch diameter sealed
package to withstand rugged environments and they carry an IP 66
environmental rating. These encoders meet the long travel and high
resolution requirements of robotics, rolling mills, rotary tables, cable
winding, printing, converting and material handling systems.

Mechanical
Shaft Diameter: 0.375" (0.5" optional)
Flat on Shaft 0.80" long x 0.030" deep
Shaft Loading and 60 b i i 05" s
Shaft Runout 0.0005 TIR at midpoint of shaft
Starting Torque at 25°C 2.51n-0z (max)
Bearings Dual, preloaded, Class ABEC 7
Shaft Material 416 stainless steel
Bearing Housing Die cast aluminum with protective finish
Cover Die cast aluminum
Bearing Life 1x 10" at 10% rated load
Maximum RPM 6,000 (see frequency response, below)
Moment of Inertia 4.3 x 10" 0z-in-sec?
Weight 16 0z nominal
Electrical
Code Natural binary, gray code or SSI
Counts per Shaft Turn 4096, 12 bits
Number of Turns up to 4096, 12 bits
Supply Voltage 5-28VDC
Current Requirements 130 mA typical + load, 250mA (max)
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Enviromental

(See note 3)

28V/V: Line Driver, 5-28 VDC in, Vo,: = Viy
28V/5: Line Driver, 5-28 VDC in, V,,: =5 VDC
28V/0C: Open Collector, 528 VDC in, OC,,,
SSI: 5-28 VDCin/5Vout (see back page)

100 kHz

Overvoltage, reverse voltage.
Outputs short-circuit protected (1 minute max)

See Tables, below

IP66

Operating, 0° to 70° C; Extended, -40° to +85°C;
Storage, -20° to 90° C (to -40° if extended range is called out)

50 g’s 11 msec

0.3g'srampto 20 g's from 5 to 40 Hz and 20 g's from 40 Hz to 2000 Hz

98% Non-condensing

NOTES & TABLES: All notes and tables referred to in the text can be found at the end of this specification.

G HMT25 OUTPUT TERMINATIONS FOR PARALLEL OUTPUT'

T11(MSB)

F11 (MSB)

DIR CONTROL

ENABLE
o

FO (LSB) CASE GND

(1) Parallel output uses a MS3112E18-32P, 32 Pin connector on the encoder body (2) TXX = Turns counts, FXX = Fine resolution counts

Copyright © 2018 Sensata Technologies, Inc.

Page 2

www.sensata.com BE’SENSORS


http://www.sensata.com

0 HMT25 OUTPUT TERMINATIONS FOR OPTIONAL 24 BIT SSI OUPUT

FUNCTION CABLE CONNECTOR TERM BOARD (H38 & H40 ONLY)
H38 H40

DATA + YEL A 4 1
DATA - WHT/YEL H 7 7
CLOCK + BLU B 5 2
CLOCK - WHT/BLU | 8 8
DIRECTION OF COUNT ORN C 6 3
ENABLE (Optional) VIOLET E 9 -
RESET (Optional) WHT/ORN J 10 9
+V (SUPPLY VOLTAGE) RED D 3 4
0V (CIRCUIT COMMON]) BLK F 5
CASE GROUND GRN G 1 6

*Connector is an MS3102E18-1P, 10-pin connector on the encoder body and mates to an MS3106F18- 1S connector or can be used with a standard cable/ connector assembly, BEI part 924-31186-18XX.
(Where XX =10, 20, or 30 for a 10, 20 or 30 foot cable length.)

Direction of Count: The HMT25 comes standard with a Direction of Count bit. Normal operation is CW increasing count when viewed from the
shaft end. This pin is normally pulled HI internally. To reverse the count direction, this pin must be pulled LO (Circuit Common). Optionally this can be
designated as CCW increasing count when HI, in which case LO will be CW increasing count.

Latch: Outputs are active and provide continuous information when this pin is HI. When this pin is pulled LO (Circuit Common) the outputs are
latched at the logic state that is present when the latch is applied and will stay latched until this pin is no longer LO. This pin is pulled HI internally.
Enable (optional): This option allows the operator to momentarily deactivate the outputs from the encoder. This may be useful in instances where
the outputs from several different encoders must be sampled independently. Output is active when this pin is HI. When pulled LO (Circuit Common)
all outputs go to high impedance state (Tristate) and are inactive until the LO state is removed. This pin is pulled Hl internally. To order this option
on the HMIT25 make sure the model number has —S on the end, followed by the description, —S = output enable.

RESET (Optional): The Reset pin (Pin J) is normally HI and is pulled up internally to the positive supply voltage. To activate the Reset function,

Pin J must be pulled LO by connecting it to signal common for 1 second or greater. This causes the present encoder position to be stored into
non-volatile memory as an offset value and the output of the encoder is then set to the value of “0". The encoder will retain this offset even if the
power is turned off and on again. A new “0” position can be set by rotating the encoder shaft to a new position and then activating the Reset pin
again. To order this option for the HMT25, make sure the model number has —S on the end followed by the description, —S = Reset.

@ 24 BIT, SSI COMPATIBLE OUTPUT TIMING

—'I L—ZO/JS(MAX) —>| 40 pSEC (MIN) |<—
CLOCK+ —| I_\ \J L

1 2 23 24 25 26
DATA+ “ :
START BIT ‘ Ti1 X T10 F1 X Fo XPARITY)\ ’ STARTBIT
| |
‘ |
T11=MSB, TURN COUNT | | 30 ySEC

FO =LSB, FINE COUNT
NOTE: ANY UNUSED BITS TRANSMITTED AS LOGICAL ZEROS
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DIMENSIONS

Tolerance, unless otherwise noted:
All dimensions are in: in

R0.21
TYP _\J
0.34 FLAT 1.032 ‘
[_ ¥ 2064
SQUARE
00218
4X THRU
0.88 £0.03 =] [+0255
CONNECTOR
; - END LOCATION
¥ ke
12500 " __——=] A
912495 e x
H
1.65
03747 _| H
03745 ©2.52 MAX—! o
CONNECTOR
MS3102E-18-32P 072
SIDE LOCATION
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6 ORDERING REFERENCE Example : HMT25D-SS-12X12GC-28V/V-CW-SM18/32

Use this diagram, working from left to right to construct your model number

HMT25 - - - X - -

Type

Housing

Face Mounts

Shaft Seal Configuration

Counts Per Turn

Number of Turns

Code Type

Voltage/Output

Direction of Count

Output Termination

Connector

Special Features
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e NOTES

1. Mounting is usually done either using the D-style square flange mount, E- or G-style servo mounts, or one of the standard face mounts, F1

for example. Consult factory for additional face mount options.

2.The shaft seal is recommended in virtually all installations. The most common exceptions are applications requiring a very low starting torque or
those requiring operation at both high temperature and high speed.

3. Output IC’s: Output IC’s are available as either Line Driver (LD) or NPN Open Collector (OC) types. Open Collectors require pull-up resistors,
resulting in higher output source impedance (sink impedance is similar to that of line drivers). In general, use of a Line Driver style output is
recommended. Line Drivers source or sink current and their lower impedance mean better noise immunity and faster switching times. Warning:
Do not connect any line driver outputs directly to circuit common/0V, which may damage the driver. Unused outputs should be isolated and left
floating. Our applications specialists would be pleased to discuss your system requirements and the compatibility of your receiving electronics with
Line Driver type outputs.

28V/V: Multi-voltage Line Driver (7272%): 100 mA source/sink. Input voltage 5 to 28 VDC +/- 5% standard (Note: Vout = Vin). This driver is TTL
compatible when used with 5 volt supply. Supply lines are protected against overvoltage to 60 volts and reverse voltage. Outputs are short circuit
protected for one minute. Supply current is 120 mA typical (plus load current). This is the recommended replacement for 3904R and 7406R open
collector outputs with internal pullup resistors. It is also a direct replacement for any 4469, 88C30, 8830 or 26LS31 line driver.

28V/5: Multi-voltage Line Driver (7272%): 100 mA source/sink. Input voltage 5 to 28 VDC +/- 5% standard, internally regulated with 5V (TTL
compatible) logic out. Supply lines are protected against overvoltage to 60 volts and reverse voltage. Outputs are short circuit protected for one
minute. Supply current is 90 mA typical (plus load current). Nete: Limit encoder load to 2.5W max at ambient. Example at 12 VDC: 2.5W/ (+12VDC
minus +5VDC) = 357 mA total allowed current. Consult factory for your specific requirements.

28V/0C: NPN Qpen Collector (3904*, 7273*). Current sink of 80 mA max. Current sourced by external pull- up resistor. Output can be pulled up to

voltage other than supply voltage (30 V max). Input voltage 5 to 28 VDC +/- 5% standard. Supply current is 120 mA typical. This

replaces prior IC’s with designations of 3904, 7406, 3302, 681 and 689.

4. Special —S at the end of the model number is used to define a variety of non-standard features such as special shaft lengths, voltage options, or

special testing. Please consult the factory to discuss your special requirements.

6 AGENCY APPROVALS & CERTIFICATES

3

Sensata Technologies, Inc. (“Sensata”) data sheets are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Sensata products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains responsible
for using its independent analysis, evaluation and judgment in designing Buyer's systems and products. Sensata data sheets have

been created using standard laboratory conditions and engineering practices. Sensata has not conducted any testing other than that
specifically described in the published documentation for a particular data sheet. Sensata may make corrections, enhancements,
improvements and other changes to its data sheets or components without notice.

Buyers are authorized to use Sensata data sheets with the Sensata component(s) identified in each particular data sheet. HOWEVER, NO
OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO ANY OTHER SENSATA INTELLECTUAL PROPERTY RIGHT, AND
NO LICENSE TO ANY THIRD PARTY TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN. SENSATA DATA SHEETS
ARE PROVIDED “AS IS”. SENSATA MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE DATA SHEETS OR USE

OF THE DATA SHEETS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR COMPLETENESS. SENSATA DISCLAIMS

ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, QUIET
ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD
TO SENSATA DATA SHEETS OR USE THEREQF.

All products are sold subject to Sensata’s terms and conditions of sale supplied at www.sensata.com SENSATA ASSUMES NO LIABILITY
FOR APPLICATIONS ASSISTANCE OR THE DESIGN OF BUYERS' PRODUCTS. BUYER ACKNOWLEDGES AND AGREES THAT IT IS SOLELY

RESPONSIBLE FOR COMPLIANCE WITH ALL LEGAL, REGULATORY AND SAFETY-RELATED REQUIREMENTS CONCERNING ITS PRODUCTS,

AND ANY USE OF SENSATA COMPONENTS IN ITS APPLICATIONS, NOTWITHSTANDING ANY APPLICATIONS-RELATED INFORMATION
OR SUPPORT THAT MAY BE PROVIDED BY SENSATA.
Mailing Address: Sensata Technologies, Inc., 529 Pleasant Street, Attleboro, MA 02703, USA.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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