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Ordering Information

1 Functio

Small size, low cost

Easy to integrate

Factory calibrated in wide temperature range:
-40 to 85 °C for sensor temperature and
-40 to 115 °C for object temperature.

High accuracy of 0.5°C over wide temperature

range (0..+50°C for both Ta and To)

High (medical) accuracy calibration

Measurement resolution of 0.02°C

SMBus compatible digital interface

Power saving mode

Customizable PWM output for continuous

reading

Embedded emissivity compensation

3V supply voltage
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Infra Red Thermometer

Applications Examples
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Code Package Code Accuracy grade
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CON1 0.1uF
Cl value and type may differ 0.02°C
in different applications ) !
for optimum EMC
Figure 1 Typical application schematics —
MLX90615 connection to SMBus
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High precision non-contact temperature
measurements;

Hand-held thermometers

Ear thermometers

Home appliances with temperature control;
Healthcare;

Livestock monitoring;

one temperature control — up to 100
n be read via common 2 wires

SG (TO-46) Medical -DAA

2 General Description

The MLX90615 is an Infra Red thermometer for non
contact temperature measurements. Both the IR sensitive
thermopile detector chip and the signal conditioning chip
are integrated in the same TO-46 can package.

Thanks to its low noise amplifier, 16-bit ADC and powerful
DSP unit, a high accuracy and resolution of the
thermometer is achieved.

The thermometer comes factory calibrated with the digital
SMBus compatible interface enabled. Readout resolution is
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General description (continued)

The MLX90615 is built from 2 chips, the Infra Red thermopile detector and the signal conditioning chip
MLX90325, specially designed by Melexis to process the output of IR sensor.
The device is available in an industry standard TO-46 package.

Thanks to the low noise amplifier, high resolution 16-bit ADC and powerful DSP unit of the MLX90325,
Melexis is able to deliver a high accuracy and high resolution infrared thermometer. The calculated object
and ambient temperatures are available in the RAM memory of the MIZX90325 with a resolution of 0.02 °C.
The values are accessible by 2 wire serial SMBus compatible protocol a resolution of 0.02°C or via a 10-
bit PWM (Pulse Width Modulated) signal from the device.

The MLX90615 is factory calibrated in standard temperature ranges, from: to 85°C for the ambient

As a standard, the MLX90615 is delivered with a program j issivity of 1. It can be easily
customized by the customer for any other emissivity hout the need of recalibration with
a black body.

The MLX90615 can be battery powered.
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4 Glossary of Terms

PTAT Proportional To Absolute Temperature sensor (package temperature)
POR Power On Reset
HFO High Frequency Oscillator (RC)
DSP Digital Signal Processing
FIR Finite Impulse Response. Digital filter
IIR Infinite Impulse Response. Digital filter
IR Infra-Red
DC Direct Current (for settled conditions specifications), \
LPF Low Pass Filter
FOV Field Of View
SDA,SCL Serial Data, Serial CLock — SMBus compatible ¢ommunication pins
Ta Ambient Temperature measured frogithe chip —{the package temperature)
To Object Temperature, ‘seen’ from IR sensor~.
ESD Electro-Static Discharge N > N\
EMC Electro-Magnetic Compatibilify~_
TBD To Be Defined N\
\>/
5 Maximum ratings

MLX90615

Parameter.

Supply Voltage, Voo (over voltgge)

SV

Supply Voltage, Voo (opegafing)\ 36V

Reverse Voltage

05V

Operating Tempeyafure Rangé, Ta -40...+85°C

Storage Temperﬁtué R%g\e,\(s -40...+125°C
ESD Sensitivity (ABG 0100/002) 2kV

DC sink current, SDABT& 25 mA
DC clamp current, SDA pin 10 mA
DC clamp current, SCL pin 10 mA

Table 1: Absolute maximum ratings for MLX90615

Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute-maximum-
rated conditions for extended periods may affect device reliability.

3901090615
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6 Pin definitions and descriptions

Function
Ground. The metal can is also connected to this pin.

Serial clock input for 2 wire communications protocol. Weak pull-
up (300k<2 typ) is present on this pin.

Digital input / output open drain NMOS. In SMBus mode (factory
SDA/PWM default) Serial Data I/0. In PWM mode — PWM output. Weak pull-
up (300k< typ) is present on this pin.

VDD External supply voltage.

Table 2: Pin description MLX90615

Notes:
For EMC and isothermal conditions reasons, it is highly recommended not to use any electrical connection to
the metal can except by the Vss pin.

The SDA pin is an input Schmidt trigger when the thermometer is operated in the 2-wire SMBus interface
mode.

3901090615 Page 5 of 30 Data Sheet
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7 Electrical Specifications

All parameters are preliminary for To = 25 °C, Vpp =3V (unless otherwise specified)

Supplies

External supply Vbp (2/\6 3 3.6 \%

Supply current Iop No load /A\ 0.8 15 mA
Supply current Ioopr No load, erase/vynte EEPR N<> 15 mA
(programming) operations

Power-down supply
current

Isleep 1.1 3 HA

POR level

Vpp rise time Tror 20 ms

Output valid

EEPROM

Data retention 10

Erase/write cycles A \ Ta=+25°C 100,000 Times
Erase/write cycle K Ta=+85°C 40,000 Times
Erase cell time( ) r@e\?’ 5 ms
Write cell time ['write 5 ms

Pulse width modulation

PWM resolution PWMres Data band 10 bit

Factory default high frequency

PWM output period PWMrhaet | pyym HFO factory calibrated 1.024 ms
. Low frequency PWM,
PWM output period PWM+ HFV(V) fagtlj)ry c)z/ilibrate d 102.4 ms
Internal oscillator factory
PWM period stability | dPWMy ogae':zrtfgﬁdraﬁ‘é‘;r;gg gﬂgrgy -15 +15 %
voltage
Output low Level PWM,o lsink = 2 MA 0.2 \%
Output sink current Isinkpwm Vout,L = 0.5V 10 mA
3901090615 Page 6 of 30 Data Sheet
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Parameter \ Symbol Test Conditions Min Typ

SMBus compatible 2-wire interface’

Input high voltage Vin 1.6 2 2.4 \%
Input high voltage Viu(Ta,V) Over temperature and supply 1.2 2 2.8 \%
Input low voltage Vi 0.7 1.0 1.3 \%
Input low voltage Vil(Ta,V) Over temperature and supply 0.5 1.0 15 \%
Output low voltage Vo Over temperat:rzen?zd supply, Isin 0.2 Vv
SCL,SDA leakage liak Vsci=Voo, Vsoa=Vop! Ta=+855C 025 | uA
SCL capacitance CscL 10 pF
SDA capacitance Cson NN Q] 10 pF
Slave address SA Fac ry\c@\@vﬂi 5Bh hex
SMBus Request treQ SCL low, Y 21 39 ms
Timeout,low Timeout.L SCL @\ \\> 27 32 39 ms
Timeout, high TimeoutH 52 64 78 us
Acknowledge setup time Tsuac(MD) 8@({13\@@\&9@ Master TBD us
Acknowledge hold time Thdac(MD)\ N\Qﬁfbﬁ@ﬁge Master TBD us
Acknowledge setup time Tsuac(SD) \Q\K\S\C{\Wg edge, Slave TBD us
Acknowledge hold time @ab(@&( 9-ﬁ\§c}}alling edge, Slave TBD us
Notes: All the communicati d ans are given for the nominal calibrated HFO frequency and will vary
with this frequency’s variatj
*SMBus compatible interf; d ipdetails in the SMBus detailed description section. Maximum number of
MLX90615 device er pullup currents are recommended for higher number of devices, faster bus
data transfer rats etive loading of the bus

communication.
All voltages are with respect to the Vss (ground) unless otherwise noted.

3901090615 Page 7 of 30 Data Sheet
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8 Detailed description

8.1 Block diagram

IR sensor A
1—a B > ~ | FIRMR| |SMBus/
y o ADC =™ fiters PWM
1—||—['_] [—
1

i

el B S |
L j

Voltage

MLXO0615 %@® Reference |

\/l4gure 3: block diagram

8.2 Signal proces

A DSP embeddeh ML
and does the post-processing of the temperatures to output them through SMBus compatible interface or
PWM (whichever activated).

The output of the IR sensor is amplified by a low noise, low offset chopper amplifier with programmable gain,
then converted by a Sigma Delta modulator to a single bit stream and fed to the DSP for further processing.
The signal passes a FIR low pass filter. The output of the FIR filter is the measurement result and is available
in the internal RAM. Based on results of the above measurements, the corresponding ambient temperature
T, and object temperatures T, are calculated. Both calculated temperatures have a resolution of 0.02 °C.

An additional IIR LPF is programmable in EEPROM and allows customization of the thermometer output in
order to trade-off noise versus measurement speed . The IIR filter can also limit effect of spurious objects that
may appear in the FOV in some applications.

The PWM output can be enabled in EEPROM as the POR default. Linearized temperatures (To or Ta,
selectable in EEPROM) are available through the free-running PWM output.

8.3 Block description
8.3.1 Amplifier
A low noise low offset amplifier with programmable gain is implemented for amplification of the IR sensor

voltage. With a carefully designed input modulator and balanced input impedance, an offset as low as 0.5uV
is achieved.

3901090615 Page 8 of 30 Data Sheet
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8.3.2 Power-On-Reset (POR)

The Power On Reset (POR) is connected to the Vdd supply. The on-chip POR circuit provides an active level
of the POR signal when the Vdd voltage rises above approximately 0.5V and holds the entire MLX90615 in
reset until the Vdd is higher than the specified POR threshold Vpor. During the time POR is active, the POR
signal is available as a weak open drain (active high) at the SDA pin. After the MLX90615 exits the POR
state, the functions programmed in the EEPROM take control of that pin.

8.3.3 EEPROM

A limited number of addresses in the EEPROM memory are of interest\for the customer. The whole EEPROM
can be read and written with the SMBus interface.The entire EEPR tent between addresses 4h and

EEPROM (16X16)
Name

SMBus slave address (SA) / PWM T min, Yes
PWM T range \ Yes
Config Yes
Emissivity N\ 3h Yes
Melexis reserved (factory calibration). A 4h Yes
Melexis reserved (fac;drquaﬁ{;ktim Dh Yes
D number" Eh No
D number. \ Fh No
SMBus slave address: 7 LSB SMBus slave address that the MLX90615 will respond to.
Note that all MLX90615 wil  and therefore this value is useless in a network. Factory
default is 5Bh.
PWM T min: 15 bit gyhal minimum temperature — right justified (factory default is 355Bh,

which correspond
he/PWM signal temperature (Tmax — Tmin) — right justified (factory default is
WM range +0.03...+50.01°C).

Function

Bit 0 1 SMBus/ PWM mode select 1-SMBus | 0-PWM
Bit 1 0 PWM frequency (doesn't 1-Low 0 - High
matter in SMBus mode)
Bit 2 0 PWM output temperature 1-Ta 0-To
Bit [11:3] Device specific Factory calibration do not alter
Bits [14:12] 001b lIR settings*
Bit [15] 0 Must be kept 0
IR el Settling time  Spike response
EEPROM address 02h
. [samples] %
[binary]

001 1 100

010 10 50

011 18 33.(3)

100 24 25

101 31 20

110 38 16.(6)

111 45 14.286

*Note: IIR setting 000b must be avoided

3901090615 Page 9 of 30 Data Sheet
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Emissivity: Contains the value for object emissivity correction. The MLX90615 will compensate for the
emissivity of the object measured with respect to that value. The equation for that register is

Emissivity = dec2hex[round(16384 x &€)]

,where dec2hex[round(X)] represents decimal to hexadecimal conversion with round-off to nearest
value (not truncation). In this case the physical emissivity values are & 0...1. For details about the emissivity
factor in IR measurements refer to the FAQ section of the current document.

Factory default is 4000h, which sets the thermometer to an emissivity of 1.0 (emissivity correction off).

8.3.4 RAM

RAM can be read through SMBus interface. Limited number of RAM reg
interest to the customer.

sters, summarized below are of

RAM (16x16)
Address Read access

Melexis reserved 0h~_ Yes
Melexis reserved 4h Yes
Raw IR data 5h Yes
Ta 6h Yes
To . 7Th Yes
Melexis reserved \8h—__ Yes
Melexis reServed\ \Fh_ Yes

To [°C] = RAM(7h)*0:02
Raw IR data is in sign (1 hit, the

PWM operatiomis desired, the SCL pin should be kept high. SMBus is the factory default (via
EEPROM settings).

e SDA/PWM - Digital input/ NMOS open drain output, used for both PWM and input/output for the
SMBus. (SMBus is factory default function).

8.4.1 Functional description

The SMBus interface is a 2-wire protocol, allowing communication between the Master Device (MD) and one
or more Slave Devices (SD). In the system only one master can be present at any given time [1]. The
MLX90615 can only be used as a slave device.

Generally, the MD initiates the start of data transfer by selecting a SD through the Slave Address (SA).

The MD has read access to the RAM and EEPROM and write access to 14 EEPROM cells (at addresses
0..Dh). If the access to the MLX90615 is a read operation, it will respond with 16 data bits and 8 bit PEC only
if its own slave address, programmed in the internal EEPROM, is equal to the SA, sent by the master. The
SA feature allows connecting up to 127 devices with 2 wires, unless the system has some of the specific
features described in paragraph 5.2 of reference [1]. In order to provide access to any device or to assign an
address to a SD before it is connected to the bus system, the communication must start with zero SA
followed by low RWB bit. When this command is sent from the MD, the MLX90615 will always respond and
will ignore the internal chip code information.

Note that EEPROM addresses 4h...Dh contain the factory calibration and should not be altered.

3901090615 Page 10 of 30 Data Sheet
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Special care must be taken not to put two MLX90615 devices with the same SD addresses on the
same bus as MLX90615 does not support ARP[1].
The MD can force the MLX90615 into low consumption mode “sleep mode”.

8.4.2 Differences with the standard SMBus specification (reference [1])

There are eleven command protocols for the standard SMBus interface. The MLX90615 supports only two of
them. Not supported commands are:
e Quick Command
e Byte commands - Sent Byte, Receive Byte, Write Byte and Read Byte
e Process Call
e Block commands — Block Write and Write-Block Read Pr Il
Supported commands are:
e Read Word
o  Write Word

8.4.3 Detailed description

The SDA pin of the MLX90615 can operate al
PWM is enabled, after POR the SDA pin is dire

Q

SCL

|8
o N OO

PWM Start SMBUS Stop

Figure 4: SMBus request, start and stop conditions
All conditions on the SCL and SDA/PWM lines are described in detail below.

3901090615 Page 11 of 30 Data Sheet
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8.4.3.1 Bus Protocol

1 7 11 8 11

| S | Slave Address |Wr| A | Data Byte | A | P |
S Start Condition
Sr Repeated Start Condition

Rd Read (bit value of 1)

Wr Write (bit value of 0)
A Acknowledge (this bit canbe 1d 1 for NACK)
P Stop Condition

PEC Packet Error Ca

re’5; SMBus packet element key

After every 8 bits rec€i
sends the address

ACK/NACK takes place. When a MD initiates communication, it first
the SD which recognizes the address will ACK the rest will remain

REPEATED STARTXSTOP, ACK, and NACK bits. The PEC is a CRC-8 with polynomial X8+X2+X1+1. The
Most Significant Bit of every byte is transmitted first.

8.4.3.1.1 Read Word (depending on the command — RAM or EEPROM)

1 7 1 1 8 1 1 7 1 1
| S | Slave Address |Wr| A | Command | A |Sr| Slave Address |Rd| A | ...........
8 1 8 1 8 1 1
........... DataByte Low | A| DataByteHigh |A | PEC BE

Figure 6: SMBus read word format

3901090615 Page 12 of 30 Data Sheet
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8.4.3.1.2 Write Word (EEPROM only)

1 7 11 8 1
| S | Slave Address |Wr| A | Command | A | ...........
8 1 8 1 (8\ 1 1
........... Data Byte Low | A | Data Byte High | A | <\P\§EX\ | A | P |

(EEPROM addresses 4...Dh).
8.4.4 AC specification for SMBus
8.4.4.1 Timing

The MLX90615 meets all thetin ifications’of the SMBus [1] except the values given in the Electrical

specifications section. The imu gy of the MLX90615 SMBus clock is 100kHz and the minimum
is 10kHz.

The specific timings >MBus are:

SMBus Request (treg) i hal SCL should be forced low in order to switch MLX90615 from
thermal relay mode to

Timeout L is the time for SCL to be low. After this time the MLX90615 will reset its
communication blg he ready for new communication;

Timeout H is the maxifaum time for which it is allowed for SCL to be high during communication. After this
time MLX90615 will resetits communication block assuming that the bus is idle (according to the SMBus
specification).

Tsuac(SD) is the time after the eighth falling edge of SCL during which the MLX90615 will force SDA low to
acknowledge the last received byte.

Thdac(SD) is the time after the ninth falling edge of SCL during which the MLX90615 will release the SDA (so
the MD can continue with the communication).

Tsuac(MD) is the time after the eighth falling edge of SCL during which the MLX90615 will release SDA (so
that the MD can acknowledge the last received byte).

Thdac(MD) is the time after the ninth falling edge of SCL during which the MLX90615 will take control of the
SDA (so it can continue with the next byte to transmit).

The indexes MD and SD for the latest timings are used — MD when the master device is making the
acknowledge; SD when the slave device is making the acknowledge). For other timings see [1].

Tsuac Thdac
Timeout,L Timeout,H

— e —

SCL

PWM/SDA X >\

Figure 8: SMBus timing
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8.4.5 Bit transfer

Sampling Changing
data data

S avau

PWM/SDA

0001 aaaa*
0010 aaaa*
1100 0110 Enter SLEER mode

MLX90615 goes back into power-up default mode by forcing the SCL pin low for at least tppq= 50 ms. Exit
from Sleep is always inSMBus mode. Valid data will be available typically 0.3 seconds after the device has
woken up.

Note: The previous generation IR thermometer, MLX90614 wakes up through a low pulse on the SDA line,
not SCL.

—>‘ tDDQ :
SCL , ‘ !
SDA/PWM x 5 / \
Stop Wake-up
Sleep command | Sleep | . Normal operation

Figure 10: Enter and exit Sleep

3901090615 Page 14 of 30 Data Sheet
Rev 001 28/Aug/2008



5 MLX9061
M e leXI 5 Infra Red Thergmooﬁetg

Microelectronic Integrated Systems

10kHz = =100 kHz
_)i__.i.(_-

< (JUuutbuduubudduuuytL.

. !

SDA \J{ SMBus slave address = 00 hex ShBus cormrmand = CF hex ) I
o ACK ACK
& dave slave
[0

scL T
SDA ‘( PEC = 48 hex > i

ACK
slave

_’I treq |‘—

W e AVARY
e'eds eV

PWM Start _ SMBUS Stop

L L

Figure 12: Switching from PWM mode to SMBus
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8.5.2 Request condition

tREQ

SCL

SMBus Request

Figure 13: Request (switch to SMBuS)

switching the supply Off-On. The MLX90615’s SMBus request.c ¢ ires forcing the SCL pin LOW for
a period longer than the request time (treg). The SDA/P ine ' valyeiis-ignered in this case.

8.5.3 PWM is disabled

If PWM is disabled by means of EEPROM thes VA iS directly used for the SMBus communication
after POR.

3901090615 Page 16 of 30 Data Sheet
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8.6 PWM

The MLX90615 can be read via PWM or SMBus compatible interface. Selection of PWM output is done in
EEPROM configuration (factory default is SMBus). Object or ambient temperature can be read through PWM.
The PWM period is derived from the on-chip oscillator and is programmable in a low or high frequency.

Config Register[2:0] PWM data PWM frequency

000 To High

010 To \ Low

100 \ High

110 TaQ Low

xx1 SMBN\RV\\IM disabled
Temperature ranges for the PWM output are written in EEP , x1 M Tmin and PWM Trange
(Tmax-Tmin), scale is 0.02°K/LSB. Note that in SMBus %\%«5 is used for Slave address
SA.

T T T T

Singe PV output format (4 periods)

B siri g [N Doia band Low time

Q W/ Figure 14: PWM format

8.6.1 PWM form

The temperature reading can be calculated from the signal timing as:
2t .
Tout = [—Tz *Trange} +Tmin,

where Tmin and Trange are the corresponding rescale coefficients in EEPROM for the selected temperature
output and T is the PWM period. Tout is To or Ta according to bit Config Register, 2.

The different time intervals ti, t, and t; have the following functions:

ty: Start buffer. During this time the signal is always high. t; = 0.125*T (T is the PWM period, refer to fig. 14).
t,: Valid Data Output Band, 0 to 1/2T. PWM output data resolution is 10 bit.

t3: Low time. The maximum duty cycle is limited to t;+ t, = 0.625 This means that the PWM line will never go
static, allowing detection of fault on the line (disconnected device, short on the line).

Example:

T, => Config Reg,2 =0

TOmin = 0°C => PWM Tmin [EEPROM] = 50 * (tomin + 273.15) = 355Bh
TOmax = TOmin + Trange = +50°C => PWM Trange [EEPROM] = 50 * (tOrange) = 09C3h

Captured PWM high duration is 0.495*T => t,=(0.495 — 0.125)*T=0.370*T =>
measured object temperature = 2X0.370* (50°C -0°C)+0°C = +37.0°C.
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8.6.2 Customizing the temperature range for PWM output

The calculated ambient and object temperatures are stored in RAM with a resolution of 0.02 °C (15 bit). The
PWM operates with a 10-bit number so the transmitted temperature is rescaled in order to fit in the desired
range.

For this goal 2 cells in EEPROM are foreseen to store the desired temperature range, PWM T min and PWM
T range.

Thus the output range can be programmed with an accuracy of 0.02 °C.

The data for PWM is rescaled according to the following equation:

T — TRAM _TMINEEPROM K — TRANGEEEPROM
PWM > TPWM
. 1023
The Traw is the linearized temperature, 15-bit (2D8A...4BDOF
the result is a 10-bit word, in which 000h corresponds to PW

Tyax —TO
and 1LSB corresponds to
1023

C.and 4BDOh for +115°C) and
corresponds to PWM Tyax[°C]

M [°CT (Twa

MiNgeromy = Twin ¥ 90 LSB

TuAX ceogey = Twiax *50LSB g \§
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8.7 Principle of operation

The IR sensor consists of series connected thermo-couples with cold junctions placed at thick chip substrate
and hot junctions, placed over thin membrane. The IR radiation absorbed from the membrane heats (or
cools) it. The thermopile output signal is

V, (Ta,To) = A(To* —Ta*),

Where To is the object temperature absolute (Kelvin) temperature, Taf
temperature, and A is the overall sensitivity.
An additional sensor is needed for the chip temperature. After mea ment of the output of both sensors,
the corresponding ambient and object temperatures can be c . These calculations are done by the

the sensor die absolute (Kelvin)

All thé sensors’ conditioning and data
perature Ta is available in RAM.

and is available in RAM (address 7h). To is derived from RAM as:

To[°K]=Toreg x0.02
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9 Unique Features

The MLX90615 is a ready-to use low-cost non contact thermometer provided by Melexis with output data
linearly dependent on the object temperature with high accuracy and extended resolution.

The user can program the internal object emissivity correction for objects with a low emissivity.

The MLX90615 is housed in standard TO46 package.

The low power consumption and sleep mode make the thermometer ideally suited for handheld mobile
applications.

The digital sensor interface can be either a PWM or an enhanced acc SMBus compatible protocol.
Systems with more than 100 devices can be built with only two si

10 Performance Graphs

10.1 Temperature accuracy of the

115
To C . .
+1.5C +1.5C
60
+4 +2C | +15C +0.5C +1.5C
0 o] o ]
+1.5C +1.5C +2C
-40 T T | T T T
40 20 0 50 Ta’C 85

Figure 15: Preliminary accuracy of MLX90615 (Ta,To)

All accuracy specifications apply under settled isothermal conditions only and nominal supply voltage.
The accuracy in the range Ta 10°C - 40°C and To 32°C - 42°C is shown in diagram below. The accuracy
for the rest ranges is same as in previous diagram.
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Figure 16: Preliminary accuracy of MLX906 Ta,Jo) for medical applications.

ith respect to the sensor main axis.

MLX90615

1.0
0.8 A
0.5 A
0.3 A
00 T T T T T T T T T T T T T T T
-80° -70° -60° -50° -40° -30° -20° -10° 0° 10° 20° 30° 40° 50° 60° 70° 80°
Angle, Deg

Figure 17: FOV of MLX90615
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11 Applications Information

11.1 Use of the MLX90615 thermometer in SMBus configuration

+3.3V

1| MLX90615

not to load the SMBus lines.
11.2 Use of multiple MLX906 configuration

+3.3V

Yol

Ipul Ipu2

Py
[
—
(-
N
<
=N
a
[
=

Current source or resistor

pull-ups of the bus GND

Cbus2
c4

NN
= SDA SCL
Figure 19: Use of multiple MLX90615 devices in SMBus network
The MLX90615 supports a 7-bit slave address in EEPROM, thus allowing up to 127 devices to be read via
two common wires. Current source pull-ups may be preferred with higher capacitive loading on the bus (C3
and C4 represent the lines’ parasitics), while simple resistive pull-ups provide the obvious low cost
advantage.

3901090615 Page 22 of 30 Data Sheet
Rev 001 28/Aug/2008



5 MLX9061
M e leXI 5 Infra Red Thergmooﬁetg

Microelectronic Integrated Systems

11.3 PWM output

With PWM output configuration MLX90615 can be read via single wire. Output is open drain NMOS (with a
weak pull-up, 300 kQ typ). Therefore external pull-up is required for high level state on the line with longer
wires. Simple level shifting is possible with a single resistor. ESD protective clamp on the SDA pin consists of
4 diodes to Vdd, thus allowing high level to go up to 5V disregarding the MLX90615 supply voltage value.

{+3v
<+Vvdd2
>
EY
2 -8
VN o=
)
1 — c
9 ] SCLOSDA + ¥
Cl Ul g 8
= Vss MLX90615 >o
0.1uF e
~ 2
T 0T
T O
>Qm
+ ®© S

02.4 or 1 ms (typ). With remote installation (wires)
e SMBus and the high PWM period would be also
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12 Application Comments

Significant contamination at the optical input side (sensor filter) might cause unknown additional
filtering/distortion of the optical signal and therefore result in unspecified errors.

IR sensors are inherently susceptible to errors caused by thermal gradients. There are physical reasons for
that phenomena and, in spite of the careful design of the MLX90615, it is recommended not to subject the
MLX90615 to heat transfer and especially transient conditions.

Upon power-up the MLX90615 passes embedded checking and calibration routines. During these routines
the output is not defined and it is recommended to wait for the speCified\POR time before reading the module.

commercially available bus accelerators. 5-additional improvement is possible with
increasing the pull-up current (decreasi esistor values). Input levels for SMBus compatible
mode have higher overall tolerance thamnthe specification, but the output low level is rather low even

nplements Schmidt triggers on it’s inputs in SMBus
ve to rise time of the bus (it is more likely the rise time to

highly recommends not to use the MLX90615 in that way.

Check www.melexis.com for most current application notes about MLX90615.
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13 Standard information regarding manufacturability of Melexis
products with different soldering processes

Our products are classified and qualified regarding soldering technology, solderability and moisture sensitivity
level according to following test methods:

Reflow Soldering SMD’s (Surface Mount Devices)

e |IPC/JEDEC J-STD-020
Moisture/Reflow Sensitivity Classification for Nonhermetic Sofid
(classification reflow profiles according to table 5-2)

e EIA/JEDEC JESD22-A113
Preconditioning of Nonhermetic Surface Mount Devig
(reflow profiles according to table 2)

Wave Soldering SMD’s (Surface Mount Device

e EN60749-20

e ENG60749-15
Resistance to sold

Solderability SMD’s\(S

e EIA/JEDEC @2 -B102.and EN60749-21
Solderability

For all soldering technologies deviating from above mentioned standard conditions (regarding peak
temperature, temperature gradient, temperature profile etc) additional classification and qualification tests
have to be agreed upon with Melexis.

The application of Wave Soldering for SMD’s is allowed only after consulting Melexis regarding assurance of
adhesive strength between device and board.

Melexis is contributing to global environmental conservation by promoting lead free solutions. For more
information on qualifications of RoHS compliant products (RoHS = European directive on the Restriction Of
the use of certain Hazardous Substances) please visit the quality page on our website:
http://www.melexis.com/quality.asp

The MLX90615 is RoHS compliant
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14 ESD Precautions

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD).
Always observe Electro Static Discharge control procedures whenever handling semiconductor products.

15 FAQ

When | measure aluminium and plastic parts settled at the same ¢
aluminium. Why?

Different materials have different emissivity. A typical value for a
plastics values of 0.84...0.95 are typical. IR thermometers useg
element in the sensor and the object of interest, given by the

ditions | get significant errors on

0=, (T, JoAF. -5} Jon,

where
€, and g, are the emissivities of the two objec

o is the Stefan-Boltzmann constant,
A; and A, are the surface areas invotve
F.., is the shape factor,

T4 and T, are known temperat
element) and the object temp
Note that these are all in
When a body with low emi

What can be done to.selve that problem? Look at paintings — for example, oil paints are likely to have
emissivity of 0.85...0.95 > but keep in mind that the stability of the paint emissivity has inevitable impact on
measurements.

It is also a good point to keep in mind that not everything that looks black is “black” also for IR. For example,
even heavily oxidized aluminium has still emissivity as low as 0.30.

How high is enough? Not an easy question — but, in all cases the closer you need to get to the real object
temperature the higher the needed emissivity will be, of course.

With the real life emissivity values the environmental IR comes into play via the reflectivity of the object (the
sum of Emissivity, Reflectivity and Absorptivity gives 1.00 for any material). The larger the difference between
environmental and object temperature is at given reflectivity (with an opaque for IR material reflectivity equals
1.00 minus emissivity) the bigger errors it produces.

After | put the MLX90615 in the dashboard I start getting errors larger than specified in spite that the
module was working properly before that. Why?

Any object present in the FOV of the module provides IR signal. It is actually possible to introduce error in the
measurements if the module is attached to the dashboard with an opening that enters the FOV. In that case
portion of the dashboard opening will introduce IR signal in conjunction with constraining the effective FOV
and thus compromising specified accuracy. Relevant opening that takes in account the FOV is a must for
accurate measurements. Note that the basic FOV specification takes 50% of IR signal as threshold (in order
to define the area, where the measurements are relevant), while the entire FOV at lower level is capable of
introducing lateral IR signal under many conditions.
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When a hot (cold) air stream hits my MLX90615 some error adds to the measured temperature | read.
What is it?

IR sensors are inherently sensitive to difference in temperatures between the sensitive element and
everything incident to that element. As a matter of fact, this element is not the sensor package, but the sensor
die inside. Therefore, a thermal gradient over the sensor package will inevitably result in additional IR flux
between the sensor package and the sensor die. This is real optical signal that can not be segregated from
the target IR signal and will add errors to the measured temperature.

Thermal gradients with impact of that kind are likely to appear during transient conditions. The sensor used is
developed with care about sensitivity to this kind of lateral phenomena, but their nature demands some care
when choosing place to use the MLX90615 in order to make them negligible.

I measure human body temperature and | often get measurements\that significantly differ from the
+37°C | expect.
IR measurements are true surface temperature measurements
actual temperature measured by an IR thermometer will be te
temperature. Emissivity (explained first in this section) isqan
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16 Package Information
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18 Disclaimer

Devices sold by Melexis are covered by the warranty and pate

nific provisions appearing in its
Term of Sale. Melexis makes no warranty, express, statu [

y-description regardmg the

range, unusual environmental requirement
support or life-sustaining equipment are s
Melexis for each application.

The information furnished by Melexi
liable to recipient or any third par,

For the latest version of this document, go to our website at
www.melexis.com

Or for additional information contact Melexis Direct:

Europe, Africa, Asia: America:
Phone: +32 1367 0495 Phone: +1 603 223 2362
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com

ISO/TS 16949 and ISO14001 Certified
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