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♦  Integrated pressure sensor
♦  Pressure range 300-1100 mbar
♦  15 Bit ADC
♦  6 coefficients for a softwarecompensation stored on-chip
♦  3-wire serial interface
♦  1 system clock line (32.768 kHz)
♦  Low voltage / low powerDESCRIPTIONThe MS5534A is a SMD-hybrid device including a piezoresistive pressure sensor and an ADC-Interface IC. Itprovides a 16 Bit data word from a pressure- and temperature-dependent voltage. Additionally the modulecontains 6 readable coefficients for a highly accurate software calibration of the sensor. MS5534A is a low-power, low-voltage device with automatic power down (ON/OFF) switching. A 3-wire interface is used for allcommunications with a microcontroller. Sensor packaging options are plastic or metal cap.FEATURES APPLICATIONS

••••    15-Bit ADC resolution ••••    Mobile altimeter/barometer systems
••••    Supply voltage 2.2 V to 3.6 V ••••    Weather control systems
••••    Low Supply current ••••    Adventure or multi-mode watches
••••    -40°C to +60°C ••••    GPS Receivers
••••    Small size
••••    No external components requiredBLOCK DIAGRAM VDDGNDMCLKSCLKDOUTDINInput MUX ADC DigitalInterfaceMemory(PROM)64 bitsSENSOR SGND+IN-IN dig.FilterSensorInterface ICFig.: 1 Block Diagram 5534



DA5534_022.doc July 17th, 2002 2ECN493PIN CONFIGURATION 1     GND6     VDD2     SCLK4     DIN3     DOUT5     MCLK PEN   7PV  8654321Fig. 2: Pin configuration of MS5534PIN DESCRIPTIONPin Name Pin Type FunctionVDD 6 P Positive Supply VoltageMCLK 5 I Master Clock  (32.768kHz)DIN 4 I Data InputDOUT 3 O Data OutputSCLK 2 I Serial Data ClockGND 1 G GroundPV 8 N Negative Programming VoltagePEN 7 I Programming EnableNote: Pins 7 (PEN) and 8 (PV) are only used by the manufacturer for calibration purposes and should not beconnected.ABSOLUTE MAXIMUM RATINGSParameter Symbol Conditions Min Max UnitSupply Voltage VDD -0.3 4 VOverpressure P 4 barabsStorage Temperature TStg -20 +70 oCNotes:1. Storage and operation in an environment of dry and non-corrosive gases.



DA5534_022.doc July 17th, 2002 3ECN493RECOMMENDED OPERATING CONDITIONS (T=25°C, VDD=3.0V unless noted otherwise)Parameter Symbol Conditions Min. Typ. Max UnitSupply Voltage VDD 2.2 3.0 3.6 VSupply Current,   average (1)   during conversion (2)   standby (no conversion) IavgISCIss VDD = 3.0 V 51 3.5 µAmA
µACurrent consumption intoMCLK (3) MCLK=32768Hz 0.5 µAOperating pressure range p 300 1100 mbarabs.Operating temperaturerange Ta -10 +25 +60 °CConversion time Tconv MCLK=32768Hz 35 msExternal clock signal (4) MCLK 30000 32768 35000 HzDuty cycle of MCLK 40/60 50/50 60/40 %Serial Data Clock SCLK 500 kHzNotes:1. Under the assumption of one conversion every second. Conversion means either a pressure or atemperature measurement started by a command to the serial interface of MS5534.2. During conversion the sensor will be switched on and off in order to reduce power consumption; the total ontime  within a conversion is about 2ms.3. This value can be reduced by switching off MCLK while MS5534 is in standby mode.4. It is strongly recommended that a crystal oscillator be used because the device is sensitive to clock jitter. Asquare-wave form of the clock signal is a must.5. Reliable operation requires protection of the pressure sensor from direct contact with light.6. Power supply pins (VDD, GND) must be decoupled with a tantalum (47µF) capacitor placed close to themodule.
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� Digital inputs (T=-40°C .. 60°C)Parameter Symbol Conditions Min Typ Max UnitInput High Voltage VIH VDD = 2.2…3.6V 80%VDD 100%VDD VInput Low Voltage VIL VDD = 2.2…3.6 V 0%VDD 20%VDD VSignal Rise Time tR 200 nsSignal Fall Time tf 200 ns
� Digital outputs (T=-40°C .. 60°C, VDD = 2.2V..3.6V)Parameter Symbol Conditions Min Typ Max UnitOutput High Voltage VOH ISource = 0.6 mA 75%VDD 100%VDD VOutput Low Voltage VOL ISink   = 0.6 mA 0%VDD 20%VDD VSignal Rise Time tr 200 nsSignal Fall Time tf 200 ns
� AD-converter (T=25°C, VDD =3.0V)Parameter Symbol Conditions Min Typ Max UnitResolution (1) 15 BitConversion Time MCLK=32768Hz 35 msAccuracy (2) 2 7 LSBNotes:7. The ADC output range is from 5,000 counts to 37,000 counts, thus providing a 16-Bit output word.8. Accuracy limited by the non-linearity of the ADC.



DA5534_022.doc July 17th, 2002 5ECN493PRESSURE OUTPUT CHARACTERISTICSWith the calibration data provided by the MS5534 system (stored in the interface IC) the following characteristicscan be achieved:Parameter Conditions Min Typ Max Unit NoteResolution 0.1 mbar 1Absolute Pressure Accuracy p =  750 …1100mbarTa  = 25°C -1.5 +1.5 mbar 2Relative Pressure Accuracy p =  750 …1100mbarTa  = 25°C -0.5 +0.5 mbar 3Maximum Error overTemperature Ta  = -10…+60°Cp = const. -1 +1 mbar 4-1 +6 mbar 5Long-term Stability 12 month -1 mbar 6Maximum Error over SupplyVoltage VDD = 2.2…3.6V -1.5 0 +1.5 mbar/VNotes:
1. A stable pressure reading of the given resolution requires to take the average of 2 to 4 subsequent pressurevalues due to noise of the ADC. A better resolution can be obtained with more averaging.
2. Maximum error of pressure reading over the pressure range.
3. Maximum error of pressure reading over the pressure range after offset adjustment at one pressure point.
4. With the second-order temperature compensation as described in Section "Calculation of pressure usingcompensation coefficients C1 to C5".
5. With the first-order temperature compensation as described in Section "Calculation of pressure usingcompensation coefficients C1 to C5".
6. The long-term stability is measured with non-soldered devicesTEMPERATURE OUTPUT CHARACTERISTICSThis temperature information is not required for most applications, but it is necessary to allow for temperaturecompensation of the pressure output. The reference temperature is 20°C.Parameter Conditions Min Typ Max UnitResolution 0.005 0.015 °CAccuracy at reference temperature -0.8 0.8 °CMaximum Error over SupplyVoltage VDD = 2.2…3.6V -0.08 + 0.08 °C/VNotes:1. Refer to the paragraph second-order temperature compensation in the section ‘FUNCTION’



DA5534_022.doc July 17th, 2002 6ECN493TYPICAL PERFORMANCE CURVES ADC-value vs Pressure (typical)1000011000120001300014000150001600017000180001900020000 300 400 500 600 700 800 900 1000 1100Pressure (mbar)ADC-value (LSB) Temp. -10°CTemp.+25°CTemp.+60°C ADC-value D2 vs Temperature (typical)2000021000220002300024000250002600027000280002900030000-10 0 10 20 30 40 50 60Temperature (°C)ADC-value (LSB)



DA5534_022.doc July 17th, 2002 7ECN493 Absolute pressure accuracy after calibration (typical)-1.5-1-0.500.511.522.533.5300 400 500 600 700 800 900 1000 1100Pressure (mbar)Linearity error (mbar) -10°C (standardcalculation)           -10°C (2nd ordertemperaturecompensation)+60°C+25°CAccuracy vs temperature (typical)-4-3-2-101234-10 0 10 20 30 40 50 60Temperature (°C)Temperature Error (°C) -4-3-2-101234 Pressure Error (mbar) Pressure Error(standardcompensation)Pressure Error(2nd ordertemperaturecompensation)      Temperature Error(standardcalculation)Temperature Error(w ith 2nd ordercalculation)
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� GeneralThe MS5534 consists of a piezoresistive sensor and a sensor interface IC. The main function of the MS5534 is toconvert the uncompensated analog output voltage from the piezoresistive pressure sensor to a 16-Bit digitalvalue, as well as providing a 16-Bit digital value for the temperature of the sensor.
•  measured pressure (16-Bit) “D1”
•  measured temperature (16-Bit) “D2”As the output voltage of a pressure sensor is strongly dependent on temperature and process tolerances, it isnecessary to compensate for these effects. This compensation procedure must be performed by software usingan external microcontroller.
� Factory calibrationEvery module is individually factory calibrated at two temperatures and two pressures. As a result, 6 coefficientsnecessary to compensate for process variations and temperature variations are calculated and stored in the 64-Bit PROM of each module. These 64-Bit (partitioned into four words of 16-Bit) must be read by themicrocontroller software and used in the program converting D1 and D2 into compensated pressure andtemperature values.
� Pressure and temperature measurementThe sequence of reading pressure and temperature as well as of performing the software compensation isdepicted in flow chart, Fig. 3 and Fig. 5.First the WORD1 to WORD4 have to be read through the serial interface. This can be done once after reset ofthe microcontroller that interfaces to the MS5534. Next the compensation coefficients C1 to C6 are extractedusing Bit-wise logical- and shift-operations (refer to Fig. 4 for the Bit-pattern of word 1 to word 4).For the pressure measurement the microcontroller has to read the 16 Bit values for pressure (D1) andtemperature (D2) via the serial interface in a loop (for instance every second). Then, the compensated pressureis calculated out of D1, D2 and C1 to C6 according to the algorithm in Fig. 3 (possibly using quadratictemperature compensation according to Fig. 5). All calculations can be performed with signed 16-Bit variables.Results of multiplications may be up to 32-Bit long (+sign). In the flow according to Fig. 3 each multiplication isfollowed by a division. This division can be performed by Bit-wise shifting (divisors are to the power of 2). It isensured that the results of these divisions are less than 65536 (16-Bit).For the timing of signals to read out WORD1 to WORD4, D1, and D2 please refer to the paragraph “SerialInterface”.
� Measurement principleFor both pressure and temperature measurement the same ADC is used (sigma delta converter):
•  for the pressure measurement, the differential output voltage from the pressure sensor is converted
•  for the temperature measurement, the sensor bridge resistor is sensed and convertedDuring both measurements the sensor will only be switched on for a very short time in order to reduce powerconsumption. As both, the bridge bias and the reference voltage for the ADC are derived from VDD, thedigital output data is independent of the supply voltage. The A/D converter has been optimized to work in thelinear range (numeric values in range [5,000:37,000]).



DA5534_022.doc July 17th, 2002 10ECN493System initialisationPressure and temperature measurement Example:Word1, Word2, Word3 and Word4 (4x16 Bit) D1 = 17000D2 = 22500StartConvert calibration data into coefficients:(see bit pattern of Word1-Word4)Read calibration data (factory calibrated) fromPROM of MS5534Read digital pressure value from MS5534A
D1 (16 Bit)Read digital temperature value from MS5534ADisplay pressure and temperature value Basic equations:Calculate calibration temperature

UT1=8*C5+20224Calculate temperature compensated pressureDifference between actual temperature and referencetemperature:
dT = D2 - UT1Actual temperature in °C:
TEMP = (200 + dT*(C6+50)/210)/10

Calculate actual temperatureD2 (16 Bit) SENST1
OFFT1
TCS
TCO
Tref
TEMPSENS

C1: Pressure sensitivity (15 Bit)C2: Pressure offset (12 Bit)C3: Temperature coefficient of pressure sensitivity (10 Bit)C4: Temperature coefficient of pressure offset (10 Bit)C5: Reference Temperature (11 Bit)C6: Temperature coefficient of the temperature (6 Bit) Word1 = 50426Word2 =   9504Word3 = 48029Word4 = 55028C1 = 25213C2 =   1908C3 =     859C4 =     750C5 =     148C6 =       32
dT(D2) = D2 - Tref

TEMP(D2)=20°+dT(D2)*TEMPSENSOffset at actual temperature:
OFF = C2*4 + ((C4-512)*dT)/212Sensitivity at actual temperature:
SENS = C1 + (C3*dT)/210 + 24576

X = (SENS * (D1-7168))/214 - OFFTemperature compensated pressure:
P = X*100/25 + 250*100 (0.01mbar resolution)
P = X*10/25 + 250*10 (0.1mbar resolution) OFF(D2)=OFFT1+TCO*dT(D2)

SENS(D2)=SENST1+TCS*dT(D2)

P(D1,D2)=D1*SENS(D2)-OFF(D2)

dT = 1092TEMP = 287= 28.7 °COFF = 7695SENS = 50705X = 22732P = 96037= 960.37 mbarFig. 3: Flow chart for pressure/temperature reading and software compensation.Notes:1. Readings of D2 can be done less frequently, but the display will be less stable in this case2. For a stable display of 0.1mbar resolution, it is recommended to display the average of 8 subsequentpressure values.



DA5534_022.doc July 17th, 2002 11ECN493 C1 (15 Bit) C5/I1 BitWord 1 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB10C5/II (10 Bit) C6 (6 Bit)Word 2 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB5 DB4 DB3 DB2 DB1 DB0C4 (10 Bit) C2/I (6 Bit)Word 3 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB11 DB10 DB9 DB8 DB7 DB6C3 (10 Bit) C2/II (6-Bit)Word 4 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB5 DB4 DB3 DB2 DB1 DB0Fig. 4: Arrangement (Bit-pattern) of calibration data in Word1 to Word4.
� Second-order temperature compensationIn order to obtain full accuracy over the whole temperature range, it is recommended to compensate for thenon-linearity of the output of the temperature sensor. This can be achieved by the second-order temperaturecalculation for D2<UT1, i.e. by replacing the block "Calculate actual temperature" in flow chart Fig. 3 by thefollowing sequence:Calculate actual temperatureDifference between the actual temperature and referencetemperature:

dT = D2 - UT1Actual temperature in °C
TEMP = (200 + dT*(C6+50)/210)/10

Calculate actual temperatureDifference between the actual temperature and referencetemperature:
dT = (D2 - UT1)- ((D2-UT1)/27)((D2-UT1)/27)/22Actual temperature in °C
TEMP = (200 + dT*(C6+50)/210+dT/28)/10

D2≥UT1? noyesFig. 5: Flow chart for calculating the temperature to the optimum accuracy. The value for dT thus obtained isthen used for the calculation of the temperature compensated pressure as shown in Fig.3.



DA5534_022.doc July 17th, 2002 12ECN493� Serial interfaceThe MS5534 communicates with microprocessors and other digital systems via a 3-wire synchronous serialinterface as shown in Fig. 1. The SCLK (Serial Clock) signal initiates the communication and synchronizes thedata transfer with each Bit being sampled by the MS5534 on the rising edge of SCLK and each Bit being sent bythe MS5534 on the rising edge of SCLK. The data should thus be sampled by the microcontroller on the fallingedge of SCLK and sent to the MS5534 with the falling edge of SCLK.  The SCLK-signal is generated by themicroprocessor’s system. The digital data provided by the MS5534 on the DOUT pin is either the conversionresult or the software calibration data. In addition the signal DOUT (Data Out) is also used to indicate theconversion status (conversion-ready signal, see below). The selection of the output data is done by sending thecorresponding instruction on the pin DIN (Data Input).Following is a list of possible output data instructions:
•  Conversion start for pressure measurement and ADC-data-out “D1” (Figure 6a)
•  Conversion start for temperature measurement and ADC-data-out “D2” (Figure 6b)
•  Calibration data read-out sequence for word 1 (Figure 6c)
•  Calibration data read-out sequence for word 2 (Figure 6d)
•  Calibration data read-out sequence for word 3 (Figure 6c)
•  Calibration data read-out sequence for word 4 (Figure 6d)
•  RESET sequence (Figure 6e)Every communication starts with an instruction sequence at pin DIN. Fig. 6 shows the timing diagrams for theMS5534. The device does not need a ‘Chip select’ signal. Instead there is a Start Sequence (3-Bit high) beforeeach Setup Sequence and Stop Sequence (3-Bit low) after each Setup Sequence. The Setup Sequence consistsin 4-Bit that select a reading of pressure, temperature or calibration data. In case of pressure- (D1) ortemperature- (D2) reading the module acknowledges the start of a conversion by a low to high transition at pinDOUT during the last bit of the Stop Sequence.Two additional clocks at SCLK are required after the acknowledge signal. Then SCLK is to be held low by themicrocontroller until a high to low transition on DOUT indicates the end of the conversion.This signal can be used to create an interrupt in the microcontroller. The microcontroller may now read out the16-Bit word by giving another 17 clocks on the SLCK pin. It is possible to interrupt the data read-out sequencewith a hold of the SCLK signal.It is important to always read out the last conversion result before starting a new conversion.The RESET-sequence is special as its unique pattern is recognized by the module in any state. By consequenceit can be used to restart if synchronization between the microcontroller and the MS5534 has been lost. Thissequence is 21-Bit long. The DOUT signal might change during that sequence (see Fig. 6e).It is thus recommended to send the RESET-Sequence before each Conversion Sequence to avoidhanging up the protocol permanently in case of electrical interference.

sequence: START+P-measurement

SC
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IN

Bit7

 Conversion start for pressure measurement and ADC-data-out  "D1":
end of conversion

Bit6Bit5Bit4Bit3Bit2Bit1Bit0

conversion
(33ms)

DB7

ADC-data out MSB ADC-data out LSB

Bit8 Bit9
Start-bit Stop-bit

DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

start of conversion

Setup-bits Fig. 6a: D1 acquisition sequence
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Bit7

 Conversion start for temperature measurement and ADC-data-out  "D2":
end of conversion

Bit6Bit5Bit4Bit3Bit2Bit1Bit0

conversion
(33ms)

Bit8 Bit9
Start-bit Stop-bitSetup-bits

start of conversion

DB7

ADC-data out MSB ADC-data out LSB

DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Fig. 6b: D2 acquisition sequence
sequence: coefficient read + address
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Bit7

 Calibration data read out sequence for word 1/ word 3:

Bit6Bit5Bit4Bit3Bit2Bit1Bit0

DB7

coefficient-data out MSB coefficient-data out LSB

Bit8 Bit9

Start-bit Stop-bit

DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Bit10 Bit11

address word 1

address word 3

Setup-bits Fig. 6c: W1, W3 reading sequence
address word 2

address word 4

sequence: coefficient read + address
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Bit7

 Calibration data read out sequence for word 2/ word 4:

Bit6Bit5Bit4Bit3Bit2Bit1Bit0

DB7

coefficient-data out MSB coefficient-data out LSB

Bit8 Bit9

Start-bit Stop-bit

DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Bit10 Bit11

Setup-bits Fig. 6d: W2, W4 reading sequence
sequence: RESET
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Bit7

 RESET - sequence:

Bit6Bit5Bit4Bit3Bit2Bit1Bit0 Bit8 Bit9 Bit10 Bit11Bit12 Bit13Bit14 Bit15 Bit16Bit17Bit18 Bit19 Bit20Fig. 6e: Reset sequence (21-Bit)
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� GENERALThe idea for this combination of a sensor with a direct adapted integrated circuit is to save other externalcomponents and to achieve very low power consumption. The main application field for this system includesportable devices with battery supply, but its high accuracy and resolution make it also suited for industrial andautomotive applications. The possibility to compensate the sensor with a software allows the user to adapt it tohis particular application. Communication between the MS5534A and the widely available microcontrollers isrealized over an easy-to-use 3-wire serial interface. Customers may select which microcontroller system to beused, and there are no specific standard interface cells required, which may be of interest for specially designed4 Bit-microcontroller applications.Storage of calibration data in the device will be done at module final test. Automatic test equipment is used toperform tests under pressure and temperature and to calculate individual coefficients for every sensor, whichallows a highly accurate compensation.Further, because the calibration data is stored in the MS5534A, the user can save additional external memory inhis microcontroller system (i.e. EEPROM).The MS5534A is mounted on a ceramic substrate. SnPb connection pads ensure the soldering of the substrateand automatic assembly. Standard surface mount techniques can be used (IR reflow soldering technique attemperatures not exceeding 225° C for 30 sec is recommended). A dot on the ceramic substrate marks pad 1.The silicon pressure transducer and the bonding wires are protected by a plastic cap on the standard version.MS5534AP is factory protected against humidity by a silicone gel. Version MS5534AM carries a metal protectioncap filled with silicone gel for enhanced protection against humidity.The package outline of the module allows the use of a flexible PCB to connect it. This can be important forapplications in watches and other special devices, and will also reduce mechanical stress on the device.For applications subjected to mechanical shock, it is recommended to enhance the mechanical reliability of thesolder junctions by covering the rim or the corners of MS5534A's ceramic substrate with glue or glob top-likematerial.Particular care must be taken when connecting the device to power supply: A 47µF tantalum capacitor must beplaced as close as possible of the MS5534's VDD pin. This capacitor will stabilize the power supply during dataconversion and thus, provide the highest possible accuracy.



DA5534_022.doc July 17th, 2002 15ECN493�  ALTIMETER SYSTEM USING MS5534AMS5534A is a circuit that can be used in connection with a microcontroller in mobile altimeter applications. It isdesigned for low-voltage systems with a supply voltage of 3V, particularly in battery applications. The MS5534A isoptimised for low current consumption as the AD-converter clock (MCLK) can use the 32.768kHz frequency of astandard watch crystal, which is supplied in most portable watch systems.For applications in altimeter systems Intersema can deliver a simple formula to calculate the altitude, based on alinear interpolation, where the number of interpolation points influences the accuracy of the formula.VDDGNDMCLKSCLKDOUTDINInput MUX ADC DigitalInterfaceMemory(PROM)64 bitsSENSOR SGND+IN-IN dig.FilterSensorInterface ICFigure 7: Block diagram of MS5534A Advantages of MS5534:- easy layout (one side contact for flexiblePCB)- better reliability- reduced test time- universal to use, less development time- high compensation accuracy because ofindividual sensor test- lower price as a solution with sensor,amplifier, AD-converter and externalparts- easy-to-use 3 wire serial interface
� APPLICATION EXAMPLES 4/8bit-MicrocontrollerLCD-DisplayEEPROM KeypadMS5534 SCLKDINDOUTMCLK XTAL1XTAL232.768 kHz optionalVDDGND VDDVSS3V-Battery 47uFTantalFigure 8: Demonstration of MS5534A in a mobile altimeter
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� MS5534AP 0.635 ± 0.07 1.27R 0.159 + 0.15- 09 + 0.15 - 0 top view

∅ =7

∅  2.52.2 + 0.1         -0.05 max.1 all measuresin mm1±0.281±0.28 0.9250.8 bottom view max. 6max. 7 0.8 0.81.52.1 1.21.751.2Fig. 9: Device package outlines of MS5534AP
� MS5534AM bottom view3.7 + 0.1         -0.050.635 ± 0.07 max.1 all measuresin mm1.27R 0.159 + 0.15- 09 + 0.15 - 0 top view

∅ =71±0.281±0.28 0.9250.8∅ =5

max. 6max. 7 0.8 0.81.52.1 1.21.751.2Fig. 10: Device package outlines of MS5534AM
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� Pad layout for bottom side of MS5534A soldered onto printed circuit board
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� Pad layout for top side of MS5534A soldered onto printed circuit board
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� Soldering MS5534A04080120160200240 0 60 120 180 240 300 360Time [Seconds]Temperature [C]          PREHEATTemp.   150  +/- 10 CTime      60 -120 sec. REFLOWTemp.   225   +/- 5  °C (240 C max.) Time : 50 - 80 sec180 Figure 11: Recommended soldering profile
� Solder PasteThe MS5534A is a ceramic device that requires special assembly considerations compared to the assembly ofSMD leaded components. The connecting pads are made of AgPd (Silver Palladium) pads. Like for otherceramic devices the sensor must be soldered with Sn62Pb36Ag2 Solder paste. This solder paste contains 2% ofsilver which avoids silver migration from the AgPd pad into the solder paste. The melting point of this paste isslightly lower (179°C) than the the standard Sn63Pb37 solder paste.DO NOT USE SN63PB37 Solder Paste for soldering MS5534A !
� Soldering QualityA good solder connection should look like shown on the photo to the below left forming a slight angle and fillingthe via almost to the top. DO ALWAYS SOLDER BY REFLOW using the recommended reflow profile. Solderingby hand will in most cases result in overheating of the device due to the good thermal conductivity of theceramic. It is recommended to optimize the profile attaching a thermocouple to the sensor. Too low temperaturewill result in incomplete soldering resulting in a much less strong connection to the PCB as can be seen on thephoto below right. For prototyping purposes cables can be soldered to the solder bumps on the backside of thesensor. The cable should be very thin to avoid lifting off the contact pad from the ceramic. Wire wrap cables willnormally do a good job. Good Solder Contact  Bad Solder Contact



DA5534_022.doc July 17th, 2002 19ECN493� Mechanical StressIt is recommended to avoid mechanical stress on the PCB on which the sensor is mounted. The thickness of thePCB should be not below 1.6mm. A thicker PCB is more stiff creating less stress on the soldering contacts. Forapplications where mechanical stress cannot be avoided (for example ultrasound welding of the case or thinPCB’s in watches) please fix the sensor with drops of low stress epoxy (for example Hysol FP-4401) at thecorners of the sensor as shown below. Fixing with Globtopincreases mechanicalstability
� MountingThe MS5534A can be placed with automatic Pick&Place equipment using vacuum nozzles. It will not bedamaged by the vacuum. Due to the low stress assembly the sensor does not show pressure hysteresis effects.Special care has to be taken to not touch the protective gel of the sensor during the assembly.The MS5534A can be mounted with the cap down or the cap looking upwards. In both cases it is important tosolder all contact pads. The Pins PEN and PV shall be left open or connected to Vdd.DO NOT CONNECT TO GND !Placement Cap down(hole in PCB to fit cap)Solder at both sides toincrease mechanicalstability Placement Cap up (rectangularhole in PCB to fit Globtop)
� Sealing with O-RingIn products like outdoor watches the electronics must be protected against direct water or humidity. For thoseproducts the MS5534-AM provides the possibility to seal with an O-Ring. The protective cap of the MS5534-AMis made of special anticorrosive stainless steel with a polished surface. In addition to this the MS5534-AM isfilled with silicone gel covering the sensor and the bonding wires. The O-Ring (or O-Rings) shall be placed at theouter diameter of the metal cap. This method avoids mechanical stress because the sensor can move in verticaldirection.



DA5534_022.doc July 17th, 2002 20ECN493� CleaningThe MS5534A has been manufactured under cleanroom conditions. Each device has been inspected for thehomogenity and the cleaningness of the silicone gel. It is therefore recommended to assemble the sensor underclass 10’000 or better conditions. Should this not be possible, it is recommended to protect the sensor openingduring assembly from entering particles and dust. To avoid cleaning of the PCB, solder paste of type “No-Clean”shall be used.CLEANING MIGHT DAMAGE THE SENSOR.
� ESD PrecautionsThe electrical contacts except programming pads are protected against ESD according to 2KV HBM (humanbody model). The programming pads are more sensitive due to the nature of the OTP programming cells thatstore the calibration coefficients. The breakdown voltage of PEN and PV is 800V typical. It is therefore essentialto ground machines and personal properly during assembly and handling of the device. The MS5534A isshipped in antistatic transport boxes. Any test adapters or production transport boxes used during the assemblyof the sensor shall be of an equivalent antistatic material.



DA5534_022.doc July 17th, 2002 21ECN493ORDERING INFORMATIONProduct Code Product Package CommentsMS5534AP Barometer Module withplastic cap SMD hybrid with solderpaste, plastic protectioncap standard versionMS5534AM Barometer Module withmetal cap SMD hybrid with solderpaste, metal protectioncap, silicon gel sensorprotection Recommendedfor outdoor productsFACTORY CONTACTSIntersema Sensoric SACh. Chapons-des-Prés 11CH-2022 BEVAIXSWITZERLAND Tel. (032) 847 9550Tel. Int. +41 32 847 9550Telefax +41 32 847 9569e-mail: sales@intersema.chhttp://www.intersema.comLOCAL DISTRIBUTORGermany:AMSYS GmbHAn der Fahrt 13D-55124 MainzTel. Int. +49 6131 46 98 75 55Telefax +49 6131 46 98 75 66http://www.amsys.de USA:Servoflo Cooperation75 Allen StreetLexington, MA 02421Tel. Int. +1 781 862 9572Telefax  +1 781 862 9244http://www.servoflo.comNOTICEIntersema reserves the right to make changes to the products contained in this data sheet in order to improve the design or performanceand to supply the best possible products. Intersema assumes no responsibility for the use of any circuits shown in this data sheet, conveysno license under any patent or other rights unless otherwise specified in this data sheet, and makes no claim that the circuits are free frompatent infringement. Applications for any devices shown in this data sheet are for illustration only and Intersema makes no claim orwarranty that such applications will be suitable for the use specified without further testing or modification.


