Turbidestat Control Design
Milestone 4

Peter Harker
Evan Dreveskracht
Max Holloway



ject Plan Update

it Board (Photodiode Board)

ol Model Discretized

- = PI Controller Implementation
- » Arduino Software Testing



urrent Project Plan

Action

e Lo LY
completed

-Selder cireuit components onto boards .
sCombine plastic housing with board .
-Conpnect Arduino and test output frequency (OD)

\Waltingren PCB and housing materials

erfacing hardware
ihliquid handler

-Calibrate liguidfhandler for Housing unit dimensions
-Install’and fine-tune readings from LEDs to
Photodiodes inside closed housing.

-Incorporate Pl controller with liquid handler software.

1 O System Truning

-Make necessary adjustments to achieve greater
accuracy.
-Collect data for report.

1 1 [Demo

-Shew functionality of plate reader by it's ability to read
light density of each well, and incorporate that
Infermation into a Pl controller which controls the Liquid
Handler actions.




For Demo...

Show output

tile with light

absorption of
each well

Show output
file with

mstructions

Performing of
necessary
actions



Hardware

unit (image, highlighting

ns and explaining design [lid
ith sensor for closed, lid design for grabber
ctionality, plate holder design for exact
ement, Holes for LEDs giving minimal
lection]), LEDs (Wavelength for bacteria
rbtion and size for positioning in the

housing), Photodiodes (Ease of use with
Arduino)



Scanner Assembly Design
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ripping Mechanism
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Vr-gat = 126V * WG
Ingt = (Vr-gpet/Rest) * 15 * T[CM = 1)

WG Is 1277128 = D952 an sfartup
CM is 1 af startup

20, 1=4 = (1.75V 7 931ahmi) * 15 at s%artup
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[File: leds.ach
| Sheek # —
Title: LEDs for the Misl=Plste Resder for the Liguld Handier
[Slze: &5 ] Date: 13 apr 2010
KiCad EO.A  eeschema (20100408 SWN-H2500]—Fina
1Y




5 constant current to

' serial input to select output
1 SPI (Serial Peripheral Interface) to connect
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| Sheet: #

| Ntie: Photodicses for the Wini-Plate Resder for the Liquid Handier

[Sizes A& | Owte: 78 apr 2010 LR
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QUFs can be ted together because
QEN puts DUT s & high=Z atabe

3 growps of B chlps

Far gach e

5 inputs nulfI:-ul 3 lines to select which c&ip is being coatrolled
tetal: 53 = 2T lises to &rdeing + prSgnd

5[1..0] = Ob0D, QEN = 1 for de—aslected chigs

ICs:
1. For OEF pins, T4ux13A - active low decoder (usselected ping high) File: 8 _sensors.sch

2. For gutputs, connect tegether (QEF must be low on #t most 1 chip at & time) Sheet: #Group of B Light Sensors [1]/
3. Far 5051 pins, Teex238 - sctive high decoder (unielected plng low) Title: - -

. Far 52753 ping, connsct together, e -

e # Cize: Wb Date: 38 apr 2010

EiCad E.0GL eeschema (201006084 5WH =RZ508) =final
1] T




ed beca |
icrocontrollers
Registers (3)
d for control signals of each “block” of eight
otodiodes

[so used SPI to communicate with this block

ers (3, one for each “block”)

= Used to control the output enables on the
photodiodes







), Fresh media (center), Nutrients (bottom)







troller Implementation

itten in C which includes
saved to a file from arduino and

se a while loop to run each value through the PI
troller and create a new array of values for how
ch liquid to extract per well and how much to

d back in

e these to file for liquid handler to read



ode in C

e used for implementing PI

Is] :=0

or each well W

rror :=read_well(W)-ref

Integrator_state[W] := integrator_state[W]+error
u[W] := kp*error+ki*integrator_state[W]

tput(u)



Ino'Software Testing (as
IS)

counter to count the low to high
in 47 of the Arduino

, an interrupt fires and prints
count value to the serial console (also resets
ount value)

put in combination of ‘0" or ‘t’ followed by
ber into serial console to turn LED’s on
or off using the LED current driver (with SPI
interface)



to be done)

dify to add two additional counters

ed to send outputs to decoders to enable
outs

ries” with current driver chip being used
and modify SPI function to send data to second
chip

= Need to interface with Shift Registers
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