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Introduction

The Dexter Temperature Sensor Module (TSM), (B-0003) consists of the industry
standard Dexter ST-60 with a special embeddawkigpnditioning ASIC inside the
TO-5 can. Due to the low noise amplifier, 17Hgh resolution ADC and powerful DSP
of the TSM very accurate non-contact temperatueasurements can be achieved.
Factory Calibrated object and ambient temperatisravailable in RAM of TSM
accessible by the industry standard serial SMBatocol or via 10-bit PWM (Pulse
Width Modulated) output of the device.

The SMBus allows for multiple zone temperaturetoal — up to 100 sensors can be read
via four common wires.

Traditional IR Detector voltage output is in thecnoivolt range requiring specialized
electronics to minimize noise, readout electroniedipration and compensation for
system integration. Using the integrated ASIChwaitir detectors inside the TO-5 can:

. Electronics is placed at the detector, greatly cadpelectrical noise.
Temperature measurements now in digital format.

. System integration time and expertise is reduced

. Less OEM time to market

. Lower system costs

. Smaller footprint

. Plug and Play

. Calibrated output from factory

. System Flexibility

The evaluation kit, (p/n: MD-0004) is designed tpgort the infrared temperature sensor
modules (TSM). The communication between PC anevaduation board is
accomplished via USB.

The Evaluation Kit contains the following items:

1. FS USB evaluation board (EVB), pre-programmét WSB a
boot loader and demonstration firmware.
2. A standard USB cable for use in communicatiiity ¢he board.
3. 1 pcs. MD-0003 TSM (single zone 5V)
4. CD-ROM, containing the PC USB HID driver anclemation software.
5. Quick start guide.

The main purpose of the evaluation kit is to allmystomers to configure the TSM for
virtually any application quickly. Customers caridaily evaluate the TSM for
temperature ranges, optics, etc. to find the bastiguration to meet their application
needs without the need to design any additionalvare. Once the best configuration is
established, customers can easily configure the T@Nheir own use.

The Evaluation Board is based on the Microchip BIZ550 which offers a cost
completive hardware designs, low cost developnaistand software which could be
an excellent starting point for any hardware desiDexter offers design services and
could customize the evaluation board to meets yeeds as well.

Please contact Dexter for further information.
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2. Host computer requirements

For the evaluation to function correctly the faliag hardware and software requirements
must be met:

* PC-compatible system

 An available USB port

* CD-ROM drive (for use with the accompanying CD)
* Microsoft Windows XP or higher.

3. Installing the software

The evaluation board requires very little efforiristall. Most of the work is done by the
installation software Without the EVB connected to the PC, insert the install CD drivef auto
run is enabled on your system the software insi@fiashould start automatically. If not simply
click on the file “drc_tsm_2_05_setup.exe” on tHe @rive to start the process.

After the USB drivers are installed you will be&kad to connect the evaluation board to a USB
port on the computer.

To connect the evaluation board:

1. Unpack and unwrap the board, and set it moraconductive surface near
the host system. You man elect to placdaherubber feet at each corner of
board at this time.

2. Connect the USB cable (supplied in the kitanoopen USB port on the host
system, and to the USB connector on thechddre LED will shine in BLUE.

3. Check the board connection after softwartalladion. This can be done from
Start/Settings/Control Panel/System/Hardyizeeice Manager (Fig. 3.1).
Jungo/tsm_usb and WinDriver

s
Ik

=) Floppy cisk controlers

. Floppy disk drives

‘ 123 IDE ATA/ATAPI controllers
182 IEEE 1394 Bus host controllers

=58 Jungo

8 tsm_usb

@ WirDriver

-5 Keyboards

-7 Mice and ofher poining devices

& Monitors

B Network adapters

5 Ports (coma LPT)

o

1@, Sound, video and game controllers

B 1§ System devices
168 Universal Serial Bus controllers

Fig. 3.1

The software will be installed in a separate DeResearch directory and can be accessed from a
shortcut on desktop “DRC_TSM_02" or Start/Progrddester Research Center/DRC_TSM_02.
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4.  Whereto begin with the MD-0004 EVB

4.1 Evaluation board overview.

Lol R
DEXTER RESEAREM

FIG 4.1 Top View

FIG 4.2 Bottom View
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Fig.4.1. shows the top view of the evaluation dodihe highlighted areas are:

1.

10.

11.

12.

13.

Test socket for TSM, from supplier: Linear Saléslls/CTI (p/n 611-1040314)
TSM (p/n: MD-0003) Dexter placed in testket.

Please note how the device is installed in socket.

White alignment tab on EVB silkscreen and tab on THI.

VDD test point. Positive voltage applied to TSM b
Microchip PIC18F4550.

USB Connector

Test points SCL, SDA and GND. Ideal point to monB&Bus signals with an
Oscilloscope.

RESET button, EVB board and Microchip PIC18F455&kte

Status LED. Blue - Board has power, has notroanicated with PC software.
Green - TSM has power applied, communicatiith ®C software.
RED - TSM does not have power applieéd,OK to change TSM
devices when LED is RED!
NOTE:At NO time should the TSM be inserted or removed if
the LED isGREEN (see Fig. 4.1 item 7). VDD is applied to
the test socket with the GREEN status; damagieet module
may occur.

NEXT and START buttons, available for apation program use. START buttons
is used for upgrading Microchip PIC18F45%is@ware.

J1. Extension connector footprint gives provisitmbave additional TSM
modules connected to SMBus. This connector is a&ekd/n 70553-0003) and is
readily available from many suppliers such as K&gi(p/n: WM4902-ND)

Connector SMBus pins:
pinl - SCL/Vz (arrow)
pin2 - PWM/SDA

pin3 - Vdd

pind —Vss / GND

Dexter has designed the EVB with some aaltifigeneral features that could be
used by our customers if needed. Onaifeadf the TSM is the ability for SDA
pin to be use as a thermostat output. itAatchl hardware could be soldered to the
board which would give a relay output %o J

Please contact Dexter for further inforiomt

The MD-0004 evaluation board receives itwgrosupply only from the USB cable,
Bus-Powered Device. An external power suppurce is not needed. However
should you have a need to use the EVBowitithe USB cable; it is possible to have
an external power source via J4 with adid# hardware soldered to the board.
Please contact Dexter for further inforimat

J2. ICD port connector to the Microchip PBE4550. Should you elect to develop
your own application software the In Citddebugger port of the microprocessor is
available.

IC1 8K x 8 serial EEPROM, possible uses data logglfSM configuration storage.
Additional hardware could be soldered ® ltloard, requires additional software.
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14. Fig. 4.2 bottom view. If desired you couldumbthe test socket to the other side of
the EVB. The EVB has been designed to moua standard Serpac enclosure
(WMO021), available from Digikey SRW021-WAEN You have two mounting
option, to the top or bottom covers depegdiow long you need the test socket to
extend out the enclosure. Placing thedesket on the bottom side of the EVB and
mounting the EVB to the top cover will yighe longest extension of the test socket.

5. Whereto begin with the MD-0004 PC software. DRC

TSN
5.1 Temperature Sensor Module overview.

The Temperature Sensor Module software is a Windwaggd application designed to be used
with the MD-0004 EVB for evaluating Dexter MD-0088ries infrared non-contact Temperature
sensor modules. The TSM features and performanctbeavaluated using the software in
conjunction with the EVB hardware. All basic configtions of MD-0003 are also supported

in a user-friendly application. Device configuraisoare written in EEPROM of each MD-0003
and then will be the Power on Reset defaults. plasides a way to configure the MD-0003 for
use in target applications.

5.2 Running Temperature Sensor Module software.

Insert a MD-0003 device into the ZIF test sockéerify that the alignment tab on the MD-0003
matches the silkscreen on the EVB, (see Fig. érh k).

At NO time should the TSM beinserted or removed if the LED is GREEN
(seeFig. 4.1item 7). VDD isapplied to the test socket with the GREEN status, damage to the
module may occur.

Thermopile Detector Excellence since 1977

sl |
/s s N
Coacing appiaton.. 4 Launch the software from shortcut on desktop
| “DRC_TSM_02" or Start/Programs/Dexter Research

Center/DRC_TSM_02. Startup screen will be appearing

e ter "We're Everywhere it Matters"
o Dexter Research Center:
e

Temperature Sensor Module desktop:
To start application, Evaluation board
should be connected to the USB port.
Version 2.05.05
Copyright (c) 2009 Dexter Research Center.
http: fanaw. dexterresearch, corm
Rev. 1.00 7 of 15 User Manual
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A5 TSM Evaluati.. o[ -5 |[EESe]

DeXter

Moot of attached After loading, the software will automatically repoze the TSM type,
- voltage, SMBus address and open the main screka.status LED will be
GREEN indicating power is applied and communicatoestablished.

-
]
H

Note: should the LED not turn Green it may be dua humber of items, i.e.
TSM installed incorrectly or not at all. Shouldgtie the case Please press
the reset button on the EVB and re-start the soéwa

T

© |
il

Fd

5(
i

to| 12
I\

i

FIG5.1

5.3 Main window buttons.

Power
’ Power button andPower Status.
@ Button turn off power to MD-0003, status LED wilirh RED.
ke o
Power
| RBIBEE button andPower Status.
| Re-start system and turns on power to the MD-06tG8us will turn GREEN.
X
Resetbutton.
i |
Reset Reset the MD-003.
0 Exit button.
SR Exit the program.
Rev. 1.00 8 of 15 User Manua
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Bcexs Consolebutton.
i Pulls up the Console screen to allow you to moniitSB commands sent
— to the EVB. Also allow you to send individual cormnd to the EVB.
Monitor button.
i Pulls up the Monitor temperature screen to grapgh bbject and ambient
Monitor temperatures.
% 5 Advanced button.
M% Pulls up the Advanced features screen menu. Chgmginfigurations,
S reading and writing both EEPROM and RAM can bdgraed.
] e Help button.
Help

Pulls up this User Manual.

5.4 Measuring Temperature Monitor button.

From the Main window click on the Monitor buttorhi§ will open the Monitor window screen
and allow you to simply display, plot and captiemperature data. See Fig. 5.2

5 TSM Evaluation Board =3 oE = |

De2<t§.r . SMBus Object Temperature 5050 S MAX

; If PWM mode is selected, the label will changed

ol 1 » 22.0 to:

- - ‘ R R “PWM Object Temperature”

— e Update Time (ms) ©

gg ‘ = M | That Monitor window screen will allow you to

T display, plot and capture PWM temperature data.

F %

. — = 221

o e v

Fig. 5.2

Here you can select Celsius or Fahrenheit scale.

Set minimums and maximums for both Object and Ambiemperatures.

This set the resolution of the graphs and thermenwt the screen only; it has no effect on the
MD-0003 settings.

The slider bar in the middle of the screen “UpdEtae (ms)” sets the time scale that readings are
taken from the MD-0003. (100 ms to 500 ms.)

Click the ‘{Si8ll” button to begin taking measurements and updatetgr.
Clicking the ‘Save Log button will allow you to log a date and time siaed readings for both
temperatures to an Excel csv file. Note. You nspstcify a file of your choice each time you

click the “Save Log". Data is always appended te fite never erased.

Button will be[§iEl when data log feature is enabled.

Rev. 1.00 9 of 15 User Manual
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5.5 Advanced Features button.

T =l From the Main window click on the “Advanced” buttarhis will give

[ Advanced |

Dez(ter you three more buttons to choose from: “Config”ptaader” and
— g “Memory”.
Device - -
attachod govivas: 0
I - o Config button will allow you to change several configimas of the

oot _ kJ MD-0003 and save them in EEPROM . This will be lesv Power On
ﬁ _conis | | Reset setting of the MD-0003.
Console

~Menu

|
p@ M— 19 Uploader button will be available in a near future softwaskease.
Upioaner Allows you to upload new firmware to the EVB.

= Memory button. Allows you to view the contents of the EFEPM and
i RAM on the MD-0003 in a memory array matrix.

Fig. 5.3

5.5.1 Memory button.

TSM Evaluation Board =olx]
DeXxter i Memory Map Clicking on the “Memory” button displays the
Add EEPROM RAM
—2 = 0x00 0x3353 0x2eee =] | contents of both the MD-0003 RAM and EEPROM
| Device - MD_0003 = gzg; g:gggg g:gg;"g in a hexadecimal format. “Refresh” button will re-
attached deices: 1 0%03 OXF71C 0x1A1D read the MD-0003, useful with the RAM display to
" Module 1D - 0x01 - Sl b show raw sensor data.
[ Menu U 0x06 OxEOBB 0x3A01
Power 1 ) 0x07 OxEO8B 0x3AD4 1
st n Config ponbl e RAM addresses of interest
tonsoly 0%09 0xE1E3 0x7757 _|
- e R * Ambient sensor data— RAM addr = 0x03h
Q S O] 0x0C 0x2200 0x04CB * |R data - RAM addr = 0x04h
i e * Linearized ambient temperature
m 0xOF 0x0000 0x0508 Ta - RAM addr = 0x06h
0x10 0x8000 0x000E . . .
i ox11 ox7e0r oxaess .|| * Linearized object temperature
- To - RAM addr = 0x07h
@ Refresh Save s
Exit Help
See Data sheet for information on other address.
Fig. 5.4
Rev. 1.00 10 of 15 User Manual
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5.5.2 Config button.

TSM Evaluation Board il ) fiez! i]

~Advanced | [ Configuration

Termo Presence
D—ext@-r o SEw TR s Clicking on the “Config” button allows

SMBus address 001

you to change how the MD-0003 is

T Device - MD-0003 - . = :
anni PWM mode snde -] | configured to operate.
attached devices: 1 PWM struct Tot =]
| Module ID - 0x01 PWM period 0 = . .
e '] L i |1 — ~| These settings are stored in the
Pawar - P pin canfiguration | [Opon Dral < MD-0003 EEPROM and will be the
‘ Console F.LR. filter [ms] |1024 Ll POWer on DefaultS.
LLR. filter [%] 50 <]
@ o [KEmissivity 1
Power Monitor To max [C] 120
Uploader [To min [C] | [20
ﬁ [Ta max [C] | [120 |
Reset [Ta min [C] | [20 \
+ @ 0al ave
S,g ﬁ' Memory (I)_unf?g CSunflg B SRRIE
Fig 5.5

From this window the user can configure the MD-Q083hort description of every setting field
follows below. For a detailed description of thétisgs please refer to the MD-0003 datasheet.

*

SMBus address - set SMBus slave address. Allegabetween 0 and 7F are valid. All
MD-0003 will accept communication with slave addr@s Therefore in SMBus network
a slave address 0 will be useless.

PWM mode - defines single or extended PWM mode

PWM struct - selects what data will be transedtvia the PWM.

PWM period repetitions - defines how many tineeeh PWM period will be repeated.
Any even number of repetitions from 0 to 62 is ¢ali

PWM period - defines the PWM period. Availabkttings in drop-down menu.

PWM pin configuration - chooses between NMOSénmlrain” and “push pull” PWM
output.

F.I.R filter- Available settings for digital fiér in drop-down menu.

Slower settings comes with less noise.

I.I.R filter [%] — drop-down list of availablealues for impulse limit. 100% passes all
impulse, 50% cuts impulse magnitude in half viagh@edded ASIC IIR filter. Note:
that the settling time depends on both FIR andiltBrs settings.

K-Emissivity — adjust the emissivity of the tatgbject.

To max, To min - defines the temperature rarfge®bject temperature.

Ta man, Ta min - defines temperature rangesifabient temperature.

Before changing any value you should click the “REAutton to insure values are current. You
can save the configuration to file of your choigeclicking the “Save Config” button. Now you
can restore the TSM to the original values lateclimking “Load Config” button and choosing
the file saved. Click “WRITE” button to send anyamges to the MD-0003.

Rev. 1.00
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5.6 Console button.

= TSM Evaluztion Board [= === .

Console From the Main window click on the

De ter 05:56:16.142 Tobi=21.31°C Tamb=2213°C il ConSO|e bUtton

#: ]
D9:56:16:352 Tobj=21.95°C Tamb=2211°C This will open the Console window

Membeer o itacrills screen to allow you to monitor the
CEEENE Frols AR IR e commands sent over the USB port to

Meu 09:56:16:753 Tobj=2135°C Tamb=2211°C the EVB.
Faw ']
P | ’ ’ 155516553 Tobje2151°C Tarbe2 13°C | | Italso allows you to send individual

commands to the MD-0003.

09:56:17:153 Tobj=21.95°C Temb=2213°C

i©
.

:

A drop down menu is given for the
SIS o, ackress: (54 available command to send.

ted

@

&

=
O 4
Exit Help Command ~ |Address Arg 2 Arg 3
Fig 5.5

“Clear Log” button will clear data from the log $ea.
“Send Command” button will transmit the selectechatand to the MD-0003.
Here is a list of the available commands from tf@pdiown menu.

* Reset Module - Same as Power off and Refresimebutton.

* Switch to SMBus — Issues a request for the MID®to go into SMBus mode.
* Capture PWM — If the MD-0003 is configured 8¥VM will take a reading.

§ e
= 9
Sent Command Cler Log
Capture PWM ~ |0X06 oF 06

* Read Ram — enables the address field to setielreas 0 -31 of the MD-0003 RAM.
Data will be place in the console.

13:25:07:650 cmd> Read RAM address:0x03 value = Ox19E7

v
i g
L= L
Sent Command Clédr Log

Adr [0-31] H_Byte L_Byte

[Rend RAM [l [0mnz [+ |

Rev. 1.00 12 of 15 User Manual
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* Read EEPROM - enables the address field to satfdress 0-31 of the MD-0003
EEPROM. Data will be place in the console.

13:28:00:593 cmd> Read EEPROM address: Dx08 value = ObE 3F

v
v e
o 4 &
Sent Command C\i Log

Adr [0-31] H_Byte L_Byte

|Read EEPROM  [v| mx0a |«

* Write EEPROM - enable the address field to dedeltdress 0-31 of the MD-0003
also enables Value 1 and Value 2 fields for dateyeaa write at the
assigned address. -

1331:22165 omds Wiite EEPRIOM addiess D "|  You are allowed to write
data only to specific

. = addresses: 0x00 thru 0x06
and OxOE. (_)therW|s_e, the
message\Writes to this
. - - _ address is not allowed.
[write EEPROM  [v||0E 1] | 0 & [ 54 3 | Please see user manual for
more informatior’ will
appear on the console.

Adr [0-31) Value 1 Value 2

* Power Off - Turns off power to the MD-0003, statLED will turn RED.

6. HARDWARE BLOCK DIAGRAM

Ja
POWER
| 724
SUPPLY VDO
PROG. VREG
vdd 3orb5
vdd <
4.8V PS K UjssB
J1 SMBus |€¢— —
il | S e
{ ;<}:{> P2
K —~— PIC «— &
TEST SOCKET P 18F4550
SDA - s
—
NSE‘;(\IT
\ 4 ¢
A
J5 IC18K X8
RELAY ‘ll ﬁ 04 EEPROM
ouTPUT | v
$ J2
ICD
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NEXT and START buttons, available for applicatimogram use. START buttons is used for upgrading
Microchip PIC18F4550 firmware.

Dexter has designed the EVB with some additionakga features (shown RED) that could be used by
our customers if needed. Additional hardware ctnéldoldered to the board for these features.
Please contact Dexter for further information.

J1. SMBus extension connector footprint gives fmions to have additional MD-0003 TSM modules
to be connected to SMBus. This connector is a M@@553-0003 and is readily available from
Digikey WM4902-ND
Connector SMBus pins:  pinl - SCL/Vz (arrow Jn- PWM/SDA, pin3 —Vdd ,
pind — Vss / GND

J5 Relay output: One feature of the TSM is thditglior SDA pin to be use as a thermostat output.
To use this feature you  would most likely want éx¢éernal power supply as well for
standalone operation.

Connector pins: pin 1 — Normally Closed, pin2 -n®aon, pin 3 — Normally Open.

Also the Microprocessor can have the ability tavelihe relay with addition software
development.

J4 The MD-0004 evaluation board receives its paugply only from the USB cable, Bus-Powered
Device. External power  supply source is not neeHiedvever should you have a need to use
the EVB without the USB cable; it is possible towda an external power source via J4.
Connector pins: pin 1 & 2 — ground, pin 3 — 7 toV14C.

J2 ICD port connector to the Microchip PIC18F455hould you elect to develop your own
application software the
In-Circuit-Debugger port of the microprocessoavsilable.
Connector pins: pin 1 — Reset, pin 2 — 4.8 VDC,3#GND, pin 4 — PGD, pin 5 - PGC, pin 6 —
NC.

IC1 8K x 8 serial EEPROM, possible uses standattata logging, TSM configuration storage.
Requires additional software.

U4 LTC1694-11S5#TRMPBF SMBus Driver: Should youuseng long cables with J1 SMBus
extension it may be required to use this drivehwlie additional capacitive load.

Rev. 1.00 14 of 15 User Manual
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7. Disclaimer

Devices sold by Dexter are covered by the warrantypatent
indemnification provisions appearing in its TeofrSale. Dexter makes no
warranty, express, statutory, implied, or by digsion regarding the
information set forth herein or regarding thesttem of the described
devices from patent infringement. Dexter resettiesight to change
specifications and prices at any time and withmtice. Therefore, prior
to designing this product into a system, it isgssary to check with
Dexter for current information. This productmganded for use in normal
commercial applications. Applications requiringended temperature
range, unusual environmental requirements, dr fegability
applications, such as military, medical life-sappor life-sustaining
equipment are specifically not recommended witlaoiditional
processing by Dexter for each application.

The information furnished by Dexter is believed#ocorrect and
accurate. However, Dexter shall not be liablestwgient or any third
party for any damages, including but not limitegersonal injury,
property damage, loss of profits, loss of usernipt of business or
indirect, special incidental or consequential dgesa of any kind, in
connection with or arising out of the furnishipgrformance or use of the
technical data herein. No obligation or liabilityrecipient or any third
party shall arise or flow out of Dexter’ renderiofgtechnical or other
services.

© 2009 Dexter Research Center, Inc. All rights rese.

For the latest version of this Manual, go to oubsite at
www.dexterresearch.com
Or for additional information contact Dexter Direct
Dexter Research Center, Inc.
7300 Huron River Drive
Dexter, MI. 48130 U.S.A.

Phone: +1 (734) 426-3921
Fax: +1 (734) 426-5090

Info@DexterResearch.com
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