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Electronics description for KSM microscope upgrade
   Electronics for the KSM microscope consists of different MLAB modules (Fig. 1, 2 and 3; http://mlab.cz/modules?status=2) and computer ODROID-C2 (Fig. 4; http://mlab.cz/module/ODROID-C2/).
   MLAB is an open-source electronic building kit. Assembly for microscope is composed of converter module (BATPOWER04C), power supply modules (UNIPOWER02A), HUB for I2C bus (I2CHUB02B), differential I2C transceivers (I2CDIFF01B), I2C to SPI bridge (I2CSPI01A), PWM signal generating modules (I2CPWM01A), bridges for DC motors (HBRIDGE03A), stepper motor drivers (HBSTEP01B) and PWM LED control module (PWMLED01C).
   Step motors (their speed of rotation or step size) and LED light (its luminosity) can be controlled through the ODROID computer and MLAB modules. The magnet control electronics will also be connected to this assembly. ROS-based system (ROS - the robot operating system) is running on the ODROID computer and it is possible to control motors through web browser, when Rosbridge WebSocket server is turned on. Framework AROM (Autonomous robotic observatory manager) is used for web interface (Fig. 5).
   As a first level of upgrade will be installed 4 stepper motors NEMA SX17-1005LQCEF with step angle 1.8° (Fig. 6). HBSTEP01B, stepper motor driver, can one motor step divide to 128 microsteps. These motors will be connected by 3D printed adapters to microscope casing and they will control X-axis (left-right movement), Y-axis (up-down movement), Z-axis (focusing) and rotation angle of the emulsion.

Figure 1: Electronics for microscope and computer with AROM on the screen.
[image: image1.jpg]2043M0dIVE
22°gvIW

Ly

e o

ss30004 221
® o o e

B - @

@% ;
® © o o we -

5% o8
® o o o @ i
® © o o LR |
® o o o L
e o o )
L ] ® o
L J - o





Figure 2: Assembly of MLAB modules and ODROID-C2 computer
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Figure 3: Assembly of MLAB modules
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Figure 4: ODROID-C2 computer
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in":-100, ‘addr’: IMOTORY/duty', 'name: ‘Magnet 17, 'sendNum_2; {max': 100, min’;
‘sendNum

{type’: MOTORY', feature’ {sendNum__1': {max: 100,
-100, 'addr: TMOTOR2/duty’, 'name’: ‘Magnet 2}, 'sendNum_3': {max’ 100, ‘min': -100, 'addr: /MOTORS/duty’, name': 'Magnet 3
{max: 100, 'min': 0, "ype": range’, 'addr’ LED/duty’, name’: LED'}}
« sendNum__1>> {max: 100, min': -100, ‘addr’: 'MOTORL/duty’, 'name: Magnet 1}
« sendNum__2 >> {max 10 100, ‘addr: MOTOR2/duty’,

« sendNum__3 >>{max’ 100, 'min': -100, 'addr’: MOTORS/duty’, name’: Magnet 3}
« sendNum >> {max': 100, ‘min’. 0, ‘type": range’, ‘addr: LED/duty’, 'name’: LED'}

Magnet 1 Magnet2 Magnet 3 LED

2016 AROM (Autonamous rabosc observaiory manager)





Figure 5: Web interface for motors and light control
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Figure 6: Stepper motor NEMA SX17-1005LQCEF
