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	Introduction
	Congratulation on your choice for a brand new MICRODAC®  B1A
	We have redesigned the B1 system and have included the follo
	We recommend that you become familiar with the basics of a M
	Abbreviations

	SG
	=
	Strain gage
	Pwr +
	=
	+5 V
	GND
	=
	Ground
	RCTRL
	=
	Shunt calibration resistor
	RSG
	=
	Bridge resistor
	RGAIN
	=
	Gain resistor
	S
	=
	Sensitivity
	TC
	=
	Thermocouple
	DC
	=
	Direct Current
	HL
	=
	High Level
	Overview
	Component functions
	Application

	The MICRODAC B1A Telemetry System is exclusively designed to
	The telemetry system is designed for the processing of signa
	System content

	The MICRODAC B1A system is delivered in a plastic case.
	Content:
	Control Unit
	Stator with 3m connecting cable
	Rotor
	Power supply
	Insulating tape
	Two-component cement
	Adhesive tape (temperature resistant)
	Mu-Metal (1m x 75 mm, 2 rolls)
	Flex wire (0.62 mm2 or AWG20), approx. 30 cm.
	Component functionality
	Rotor

	The standard rotor is delivered in a metallic housing.
	The strain gage rotor is delivered without housing. This rot
	Specifications

	Voltage/frequency converter
	5-15 kHz
	Carrier frequency standard
	10.7 MHz
	Carrier frequency (option)
	19.6 / 24 / 30 MHz
	Temperature range
	-15...+75 (C
	Temperature range extended (option)
	-40...+120 (C
	Weight standard rotor
	approx. 11 g
	Weight strain gage rotor
	approx. 4 g
	Dimensions standard rotor (l x w x h)
	41 x 25 x 7 mm �(option waterproof housing 75x40x24mm)
	Dimensions strain gage rotor (l x w x h)
	34 x 16 x 8 mm
	Protection class
	IP 67 (with appropriate installation)
	Connectors
	Solder pads
	Pin assignments standard rotor

	Function
	Description
	Inductive power In
	Power transfer from transmission coil to rotor
	Power transfer from transmission coil to rotor and HF carrie
	Positive voltage input for battery power supply
	GND
	Negative voltage input for battery power supply and Ground
	RGAIN
	Resistance for setting of gain (customer-specific)
	Pwr+
	Bridge excitation +5V (for strain gage)
	IN-
	Negative measurement input (strain gage, high level)
	IN+
	Positive measurement input (strain gage, high level)
	GND*
	Bridge excitation ground (strain gage)
	TC IN-
	Negative input thermocouple (thermocouple type K)
	TC IN+
	Positive input thermocouple (thermocouple type K)
	Frequency Out
	Test signal (10kHz +/-5 kHz)
	Jump-TC
	Solder bridge for thermocouple
	Jump-DC
	Solder bridge for High Level (DC input)
	RCTRL
	Resistance for setting of bridge shunt
	Jump-TC
	Solder bridge for thermocouple
	Dimensional drawing standard rotor
	Pin assignments strain gage rotor (for strain gage only!)


	Function
	Description
	Inductive power In
	Power transfer from transmission coil to rotor
	Power transfer from transmission coil to rotor and HF carrie
	Positive voltage input for battery power supply
	GND
	Negative voltage input for battery power supply and Ground
	Pwr+
	Bridge excitation +5V
	IN-
	Negative measurement input
	IN+
	Positive measurement input
	GND*
	Bridge excitation ground
	RGAIN
	Resistance for setting of gain
	RCTRL
	Resistance for setting of bridge shunt
	Dimensional drawing strain gage rotor (for strain gage only!
	Signal conditioning
	Signal conditioning for strain gage ( 350 (



	Tolerance
	(0.2 %
	Signal frequency range
	1 kHz (3 dB)
	Adjustable gain factor
	1...20.000
	Power supply voltage
	+5 V
	Offset temperature drift (RTI)
	0.0025% / °C
	Temperature drift
	25 ppm/(C
	Remote shunt calibration
	Triggered by control unit
	Signal conditioning for thermocouple  (Typ K; NiCrNi)

	Cold junction compensation
	Included
	Signal range
	-200...+1.000 (C
	Input impedance
	390 k(
	Signal conditioning for DC-input

	Analog In
	0...(5 V
	Input impedance
	10 k(
	Control Unit
	Specifications


	Frequency out
	10 kHz / (5 kHz
	Voltage out
	(10 V
	Current out
	4...20 mA
	Wireless Shunt Calibration
	Per front panel button
	Offset range (Potentiometer)
	(1 V
	Gain
	0.2...2.0 x output voltage
	Power supply
	9 V...36 V
	Power consumption
	25 VA max
	Protection Class
	IP 40
	Weight
	1.0 kg
	Dimensional drawing control unit
	Front panel controls and connectors


	1
	Power On
	LED lit indicates On/Off.
	2
	RF Active
	LED lit indicates sufficient RF signal strength for signal t
	3
	Cal
	Switch 3b initiates shunt calibration (only for strain gage 
	4
	Output Mode
	Switch for voltage or current output..
	5
	Output Filter
	Switch to select signal range (100 Hz or 1 kHz).
	6
	Gain
	Use poti 6b to adjust gain (+/- 10V / 0.2 ... 2.0 x output v
	7
	Offset
	Use poti to adjust the offset up to +/- 1 V.
	8
	Analog Out
	Analog output signal (voltage or current out).
	9
	Frequency Out
	Frequency output signal (10 kHz / (5 kHz).
	10
	Display
	The display shows the analog voltage or current output. This
	Back panel controls and connectors

	12
	Mainswitch
	ON/OFF switch
	13
	SE
	Connector for the stator
	14/15
	Connectors
	Alternatively 14 or 15. Connectors for DC operation 9...36V 
	Stator

	The stators are used to both transmit power and receive data
	Standard cable length
	Approx. 3 m
	Extension cable between stator and �control unit (optional)
	10 m (others on requirement)
	Protection class
	IP 67 (Cable connector IP 40)
	The efficiency of the power transmission depends very much o
	Material (steel, aluminium, plastics)
	Caracteristics (solid shaft, hollow shaft)
	Diameter
	Environment (some materials may cause interferences when sit
	For this reason, there are several different stators, which 
	Stator for up to 10 mm distance to shaft (-SE 00)
	Dimensions


	External dimensions (l x w x h)
	45 x 25 x 30 mm
	Mounting threads
	M4
	Weight
	250 g
	Distance to shaft
	(10 mm (the maximum possible distance depends on the application, �ambient temperature and other particular circumstances).
	Connector pin assignment
	Stator for up to 25 mm distance to shaft (-SE 01 S)
	Dimensions



	External dimensions (l x w x h)
	83 x 34.5 x 50 mm
	Mounting threads
	M4
	Weight
	390 g
	Distance to shaft
	(25 mm (the maximum possible distance depends on the application, �ambient temperature and other particular circumstances).
	Connector pin assignment
	Stator for up to 25 mm distance to shaft, small housing (-SE
	Dimensions



	External dimensions (l x w x h)
	67 x 34.5 x 50 mm
	Mounting threads
	M4
	Weight
	365 g
	Distance to shaft
	(25 mm (the maximum possible distance depends on the application, �ambient temperature and other particular circumstances).
	Connector pin assignment
	Stator for up to 38 mm distance to shaft (-SE 02)
	Dimensions



	External dimensions (l x w x h)
	70 x 35 x 50 mm
	Mounting threads
	M5
	Weight
	500 g
	Distance to shaft
	(38 mm (the maximum possible distance depends on the application, �ambient temperature and other particular circumstances).
	Connector pin assignment
	Battery stator for up to 80 mm distance to shaft (-SE 03)
	Dimensions



	External dimensions (l x w x h)
	25 x 25 x 15 mm
	Mounting threads
	M3
	Weight
	50 g
	Distance to shaft
	at least 80 mm (the maximum possible distance depends on the
	Connector pin assignment
	Accessories/Options

	-IK01 (Art.-No. 3005 3727)
	Installation set (small) consisting of insulating tape, two-
	-IK04 (Art.-No. 3005 4951)
	Installation set (medium) consisting of insulating tape, two
	-IK02 (Art.-No. 3005 3728)
	Installation set (large) consisting of insulating tape, two-
	-IK03  (Art.-No. 3005 4742)
	Installation case (small) with insulating tape, two-componen
	-IK05  (Art.-No. 3005 4954)
	Installation case (medium) with insulating tape, two-compone
	-PS (Art.-No. 7930 3827)
	Power supply 110/230 VAC
	SV01 (Art.-No. 9100 4608)
	Standard application of a strain gauge, rotor unit and the t
	SV02 (Art.-No. 9100 4609)
	Protection of the application against water and mechanical s
	SV03 (Art.-No. 9100 4610)
	SV04 (Art.-No. 9100 4611)
	Calibration of the total system (over 1000Nm)
	Installation
	Safety precautions

	Do not use damaged or faulty cables.
	Never touch turning shaft, do not reach in gap between shaft
	Never place the active surface of the stator on a metallic s
	Avoid close proximity between the stator and magnetic data s
	Operate only by trained professionals. The telemetry system 
	This is a Class A system suitable for operation in a laborat
	The impulse of an electromagnetic interference may cause tri
	General instructions

	Please note that a soldering iron with 30 Watts power consum
	Sensor, rotor and transmission coil should be mounted close 
	To ensure valid measurements, the connection wires have to b
	The HF-ground has to be connected to the shaft using a piece
	The mounting holes on the rotor are to be used only for fixi
	All sensors need to be applied according to manufacturer ins
	Installation overview

	Assuming that you carry out the installation process step-by
	Transmission coil installation
	After the installation is complete it should look similar to
	Inductive power supply

	Wrap shaft with insulating tape as shown below.
	Cut the first layer of Mu-Metal protective foil to the requi
	Now insulate the Mu-Metal as described in step 1.
	Repeat step 2, this time applying the second Mu-Metal layer.
	Now position the copper transmission coil in the centre of t
	Solder two lengths of silver coated flex wire (AWG 20 or 0.6
	The connecting wires should be soldered as flush as possible
	In cases where measurements are to be taken on a shaft revol
	Connect the sensor and the rotor according to the connection
	Mount the stator in parallel at appropriate distance.
	Battery power supply

	You can install the transmission coil as described under 4.1
	Copper band transmission coil

	Installation of transmission coil �Insulate shaft.
	Apply first layer of Mu-Metal (ensure that ends do not touch
	Insulate first mu-metal layer.
	Apply second layer of mu-metal (ensure that ends of mu-metal
	Gap is at 90º offset to first layer.
	Insulate the second mu-metal layer.
	Position the transmission coil (copper band) on top (ensure 
	Solder the wire which goes to the rotor (max. 100 mm) onto t
	Connect sensor and rotor
	Mount the stator in parallel at appropriate distance (max. 8
	A more effective transmission coil configuration for battery
	For this installation a large diameter flex wire (AWG 20 or 
	Flex wire antenna transmission coil

	Flex wire antenna installation. �Apply a layer of non conduc
	Take flex wire and wind it around the shaft as pictured. Solder one end to the HF out of the rotor. The other end stays loose on the insulating layer. To increase the transmission
	Connect the rotor according to the connecting instructions. 
	Mount the battery stator in parallel at appropriate distance
	�
	Rotor connection
	Please note that a soldering iron with 30 Watts power consum
	Short circuits on the solder pads or wrong connecting of sen
	Quick reference for installing the rotor
	Power connections. Connect rotor to transmission coil or to 
	Sensor connections. Determine sensor type (strain gage, ther
	Assembly and function test.
	Power connections
	Inductive power supply


	Inductive power In
	First rotor connection to the copper band (max. 10 cm).
	Ind. Power In/HF out
	Second rotor connection to the copper band (max. 10 cm). Bot
	GND
	Connection to the shaft using a flex wire (0.62 mm2 or AWG 2
	Battery power supply

	Ind. Power In/HF out
	Connection to the copper band (max. 10 cm) or to the flex wi
	DC +7.5...+15V (or 9V)
	Connection to battery +
	GND
	Connection to the shaft using a flex wire (0.62 mm2 or AWG 2
	If you use the flex wire antenna as a transmission coil (see
	The battery life of a 9V block (500 mAh) is approximately 10
	When the rotor is installed on the shaft, all wires have to 
	Power supply for shafts with a diameter larger than 300 mm

	When operating the MICRODAC B1A with inductive power on shaf
	This is achieved by inserting a capacitor between the transm
	Install the rotor and the transmission coil as normal. Inser
	You can also measure the voltage between the pads Ind. Power
	Now insert the capacitor with the appropriate value between 
	Make sure the capacitor connection wires are kept as short a
	Sensor connections

	By connecting individual jumpers the rotor can be easiliy ad
	Sensor
	Page
	Strain gage
	38
	Thermocouple (Type K)
	41
	High Level
	42
	Strain gage

	For strain gage measurements proceed as follows:
	Determine the expected sensitivity with our software (or wit
	Determine the required gain and calculate the value of the g
	Determine the shunt calibration and calculate the value of t
	Determination of the sensitivity (mv/V) of strain gage
	The software enables you to calculate the strain of the shaft ((m/m) and the corresponding sensitivity of the strain gage bridge.
	Select the material of the shaft from the list. The correspo
	Please fill in the expected moment (Nm), the outer and inner
	Example
	Shaft material i.e. tool steel
	Maximum moment expected i.e. 1000Nm
	Outer diameter of the shaft i.e. 50mm
	Gage factor K i.e. 2
	(Solid shaft=2   Hollow shaft=1)
	The result field shows the strain and the sensitivity.
	Sensitivity S = 0.5mV/V.  The rotor supplies the bridge with 5V. This means there is a differential voltage 5 x 0.5mV/V=2.5mV/V. This voltage must be amplified in order to have a v
	Determination of RGAIN
	When the sensitivity is known, RGAIN can easily be determine
	In the example the required RGAIN would be 765.3( .
	Strain gage sensitivity                             in mV / 
	(S)
	Input voltage
	in mV
	Overall gain
	( 10V full scale
	RGAIN in Ohm
	0.5
	2.5
	4000.0
	765.3
	1
	5
	2000.0
	1542.4
	1.5
	7.5
	1333.3
	2331.6
	2
	10
	1000.0
	3133.2
	2.5
	12.5
	800.0
	3947.4
	3
	15
	666.7
	4774.5
	3.5
	17.5
	571.4
	5615.0
	4
	20
	500.0
	6469.0
	4.5
	22.5
	444.4
	7337.0
	5
	25
	400.0
	8219.2
	10
	50
	200.0
	17910.5
	These resistor values are theoretical and are valid only wit
	Solder in the RGAIN (see pages 38 / 39).
	Determination of RCTRL
	To test the functionality of the entire system, a calibratio
	The following tables show the required resistor RCTRL value 
	In our practical example,with the sensitivity S=0.5mV/V and 50% shunt calibration, a RCTRL  resistor value of 348.82k( is needed.
	After soldering in this resistor on the rotor, if the Cal-fu
	Strain gage resistance: 350 (
	Sensitivity
	in mV/V (S)
	Gain
	Shunt cal value
	20%   �RCTRL in (
	50%       �RCTRL in (
	80%          �RCTRL in (
	100%          �RCTRL in (
	0.5
	4000.0
	873825.0
	348825.0
	217575.0
	173825.0
	1
	2000.0
	436325.0
	173825.0
	108200.0
	86325.0
	1.5
	1333.3
	290491.7
	115491.7
	71741.7
	57158.3
	2
	1000.0
	217575.0
	86325.0
	53512.5
	42575.0
	2.5
	800.0
	173825.0
	68825.0
	42575.0
	33825.0
	3
	666.7
	144658.3
	57158.3
	35283.3
	27991.7
	3.5
	571.4
	123825.0
	48825.0
	30075.0
	23825.0
	4
	500.0
	108200.0
	42575.0
	26168.8
	20700.0
	4.5
	444.4
	96047.2
	37713.9
	23130.6
	18269.4
	5
	400.0
	86325.0
	33825.0
	20700.0
	16325.0
	10
	200.0
	42575.0
	16325.0
	9762.5
	7575.0
	Strain gage resistance: 1000 (
	Sensitivity
	in mV/V (S)
	Gain
	Shunt cal value
	50%          �RCTRL in (
	80%          �RCTRL in (
	100%          �RCTRL in (
	0.5
	4000.0
	2498500.0
	998500.0
	623500.0
	498500.0
	1
	2000.0
	1248500.0
	498500.0
	311000.0
	248500.0
	1.5
	1333.3
	831833.3
	331833.3
	206833.3
	165166.7
	2
	1000.0
	623500.0
	248500.0
	154750.0
	123500.0
	2.5
	800.0
	498500.0
	198500.0
	123500.0
	98500.0
	3
	666.7
	415166.7
	165166.7
	102666.7
	81833.3
	3.5
	571.4
	355642.9
	141357.1
	87785.7
	69928.6
	4
	500.0
	311000.0
	123500.0
	76625.0
	61000.0
	4.5
	444.4
	276277.8
	109611.1
	67944.4
	54055.6
	5
	400.0
	248500.0
	98500.0
	61000.0
	48500.0
	10
	200.0
	123500.0
	48500.0
	29750.0
	23500.0
	Strain gage resistance: 1200 (
	Sensitivity
	in mV/V (S)
	Gain
	Shunt cal value
	20%
	RCTRL in (
	50%          �RCTRL in (
	80%          �RCTRL in (
	100%          �RCTRL in (
	0.5
	4000.0
	2998400.0
	1198400.0
	748400.0
	598400.0
	1
	2000.0
	1498400.0
	598400.0
	373400.0
	298400.0
	1.5
	1333.3
	998400.0
	398400.0
	248400.0
	198400.0
	2
	1000.0
	748400.0
	298400.0
	185900.0
	148400.0
	2.5
	800.0
	598400.0
	238400.0
	148400.0
	118400.0
	3
	666.7
	498400.0
	198400.0
	123400.0
	98400.0
	3.5
	571.4
	426971.4
	169828.6
	105542.9
	84114.3
	4
	500.0
	373400.0
	148400.0
	92150.0
	73400.0
	4.5
	444.4
	331733.3
	131733.3
	81733.3
	65066.7
	5
	400.0
	298400.0
	118400.0
	73400.0
	58400.0
	10
	200.0
	148400.0
	58400.0
	35900.0
	28400.0
	Solder in the calculated resistor RCTRL (see solder pad conf
	Note: record the "Cal-Voltage" value for future reference. T
	Strain gage with standard rotor

	Note: by connecting strain gages please use RSG resistors.
	The shunt calibration is only possible with strain gages and
	Strain gage with strain gage rotor (for strain gage only!)


	Note: by connecting strain gages please use RSG resistors.
	The shunt calibration is only possible with strain gages and

	Gain factor > 4000
	In case of a gain factor higher than 4000 it may be necessar
	This can be achieved using balance resistors. Please refer t
	The following figure shows a possible wiring with half bridg
	In case of large null drift of the strain gage bridge, this 
	Thermocouple ( Type K)

	Note: the resistor 1 Mohm is only for displaying the maximum
	The RGAIN is already included and does not therefore need to
	If you use other thermocouples (not Type K) the sensitivity 
	The shunt calibration is not possible with thermocouples!
	High Level  ((5 V)


	The RGAIN is already included and does not therefore need to
	The shunt calibration is not possible with High Level!
	Assembly and functional test

	After the sensors are connected to the rotor, the rotor can 
	The rotor can be directly attached to the shaft by using the supplied two component cement. The cement is applied to the underside of the rotor housing, and the housing is then pre
	When additional fastening is needed, it is important that th
	Be careful not to use too much cement and not to cover any w
	Make sure no wire is connected under a mechanical load. Mech
	Positioning and mounting the stator
	In order to guarantee the specified operating distance betwe
	Positioning the stator

	Inductive power supply
	Once all sensors have been connected, a simple test can help
	For safe operation the stator should then be installed close
	Battery power supply
	When using the battery power supply, sufficient protection f
	The maximum operating distance between shaft and stator can 
	Shunt calibration is not possible during battery operation.
	For safe operation the stator should then be installed close
	Mounting the stator

	When the optimum distance for the stator is determined, the 
	Mechanical protection

	For long term tests or installations in hazardous conditions
	Maintenance and storage
	Cleaning and maintenance

	The telemetry system is designed to protect all electronic p
	The rotor and the stator are designed to be maintenance free
	Storage

	In case the telemetry system has to be stored for future use
	Storage temperature: 10º C to 40° C
	Included cables have to be protected from bending. All syste
	Batteries have to be removed from the system prior to storag
	Customer provided cabling

	The customer has to ensure proper insulation and connection 
	Calculations
	Torque Shaft Sensitivity

	The following formulas are for steel shafts, full bridges an
	Calculation of the sensitivity for solid shaft

	S
	=
	Sensitivity in mV/V
	SSTEEL
	=
	Sensitivity in mV/V
	MTMAX
	=
	Maximum torsion torque in Nm
	d
	=
	Solid shaft diameter (mm)
	dOD
	=
	Hollow shaft outer diameter (mm)
	dID
	=
	Hollow shaft inner diameter (mm)
	=
	Correction factor:
	3.03 for Al
	2.05 for Ti
	approx. 70 for hollow plastics
	Calculation of the sensitivity for hollow shaft
	Calculation of the sensitivity incl. K-factor

	Gain Resistor

	=
	Gain resistor
	Uin SG
	=
	Sensitivity in mv/V x 5V bridge excitation for strain gages
	k
	=
	Correction value k = 1.0128
	RCTRL
	=
	Control resistance
	RSG
	=
	Resistance of SG-measuring bridge
	x
	=
	Desired Shunt Cal value in %
	Control Resistor

	Troubleshooting
	Possible Errors

	Frequency or voltage signal cannot be utilised (>11V)
	Rotor connections are incorrect or faulty
	Rotor supply wires are too long (>10 cm)
	Transmission coil is short circuited
	Distance shaft – stator is too wide
	Solder splash between contacts
	Wrong position of stator
	Bridge is not or insufficiently balanced (strain gage only)
	Phase shift in frequency signal (jitter) or unstable voltage
	Rotor connections are incorrect or faulty
	Rotor supply wires are too long (>10 cm)
	Transmission coil and/or Mu-Metal is short circuited
	Only one layer of Mu-Metal around shaft
	HF-GND is not connected to shaft
	Sensor wires are not twisted in pairs
	Rotor and/or sensor are too close to stator (results in an i
	Frequency signal f = 10 kHz and voltage signal out = 0 V but
	Rotor connections are incorrect or faulty
	Sensor is not connected to supply voltage
	Solder jumpers (bridges on rotor) are set incorrectly
	Shunt-Down resistor (RCTRL) incorrectly fitted
	Maximum distance shaft – stator can not be achieved
	Stator is mounted on a metallic support
	HF-GND is not connected to shaft
	Interference from third party transmitter in vicinity (CB-ra
	Shaft diameter >30 cm (inductive supply has to be balanced t
	Approach to troubleshooting

	Check the frequency signal at control unit with an oscillosc
	Check the frequency signal at the rotor with an oscilloscope
	Strain gage: check the power supply voltage (+5V) at the rot
	Strain gage: check the voltage between +IN and GND and –IN a

