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FORCE, TORQUE FOR PLUNGER AGAINST INSULIN MEDIUM
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PISTON VELOCITY
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CFD ANALYSIS FOR
VELOCITY INTERACTION
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insulin lispro injection,
USP (rDNA origin)

Fluid Medium used:

Molecular weight =5814 g/mol
density = 1090 kg/m3

operating temperature = 291.261 K
Viscosity =0.003

Thermal conductivity = 0.58 W/m.K
Specific heat capacity = 3617 J/Kg'K



Menu Creation on Character LCD
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Pump Buttons

UP button

From the HOME
screen, this is the
EASY BOLUS button

EXPRESS
BOLUS
button

DOWN
button

ACT
button button



How to use the Buttons

Description

Increases or decreases the value of a flashing item. Scrolls up or down the
items in a list.

Accepts a selected menu item or activates a selected setting.

« Returns to previous screen or exits the menu.

« Backs out of unintentional menu selections if the ACT button has not been

pressed yet.

" Press simultaneously with \ﬁf to turn on backlight when in the menus.

- Use as a Shift button by pressing it in combination with another button to
access certain features.




Character LCD(Electrical
Characteristics)

Item Symbol Condit. Min Typ Max Unit
Supply Voltage for LCD VDD-VO Ta=0°C, Ta=25°C, Ta=50°C 45 v
Input High Voltage VIH 22 VDD v
Input Low Voltage VIL 03 06 v
Output High Voltage VOH 24 v
Output Low Voltage VOL 04 v
Supply Current IDD VDD=5V 25 40 mA




Character LCD (Mechanical Properties)

Item Dimensions Unit
LCD Size 98 x 60 mm
Viewing Area 77T x25 mm
Dot Size 0.55x 055 mm
Dot Pitch 0.60 x 0.60 mm
Character Size 295 x 475 mm
Character Pitch 355x5.35 mm
LCD Thickness 8.8 mm




Character LCD Pir g —

1 VSS GND

2 VDD +5V

3 VO Contrast adjustment

4 RS H/L Register select signal
5 R H/L Read/Write signal

6 E H/L Enable signal

7 DEO H/L Data bus line

8 DB1 H/L Data bus line

g DB2 H/L Data bus line

10 DB3 H/L Data bus line

11 DB4 H/L Data bus line

12 DBS H/L Data bus line

13 DB6 H/L Data bus line

14 pe7 | H/L Data bus line

15 A +4 2V for LED

16 K Power supply for BKL(0V)




Interface Pin Connection

Fin No Symbol Level Function
1 Vss GND(OV)
2 Vdd Veo(+5V+5%)
3 Vo Contrast Adjust
4 RS HiL Register Select
5 R HiL ReadWrite
6 E HiL Enable Signal
7 DED HiL Data Bit 0
3 DB1 HiL Data Bit 1
9 DB2 HiL Data Bit 2
10 DE3 HiL Data Bit 3
11 DE4 H/L Data Bit 4
12 DB5 HiL Data Bit 5
13 DBG HiL Data Bit &
14 DE7 HiL Data Bit 7
15 MNC Mot Connected
16 NC Not Connected




Display Character Address Code

Display Position 1 2 3 4 5 6 7 8 9 10
DD RAM Address - Row 1 a0 a1 62 63 64 65 86 a7 68 89
DD RAM Address - Row 2 Co C1 C2 C3 C4 C5 C6 C7 C8 C9
DD RAM Address - Row 3 94 95 96 97 98 99 9A 9B 9C 9D
DD RAM Address - Row 4 D4 D5 D6 D7 D& DS DA DB DCc DD

Display Position " 12 13 14 15 16 17 18 19 20
DD RAM Address - Row 1 BA 6B 8C 8D 6E 8F 50 91 52 93
DD RAM Address - Row 2 CA CB cC CD CE CF D0 D1 D2 D3
DD RAM Address - Row 3 SE 9F Al Al A2 A3 Ad A5 Ab A7
DD RAM Address - Row 4 DE DF EO0 E1 E2 E3 E4 E5 E6 E7




Code

Execution Time
(max) (when f__ or

Instruction RS R/W DBT DBE6 DB5 DB4 DB3 DB2 DBEi DBO Description foec is 270 kHz
Clear 0 0 0 1] 0 0 0 0 0 1 Clears entire display and
display seis DDAAM address 0 in

address counter.
Returm 0 0 0 0 0 0 0 0 1 —  Sets DDRAM address 0 in 1.52 ms
home address counter. Also

returns display from being

shifted to original position.

DORAM contents remain

unchanged.

J m— Commands for the LCD

Entry 0 0 0 1] 0 0 0 1 D S Sets cursor move direction 37 us
miode set and specifies display shift.

These operations are

performed during data write

and read.
Display 0 0 0 0 0 0 1 D c B Sets entire display (D) on/off, 37 us
omnfoff cursor onfoff (C), and
control blinking of cursor position

character (B). I =1: Increment
Cursoror O O 0 O 0 1 SC RL — —  Moves cursor and shifts 37 us I - U Decrement )
display display without changing S =1 A-;:cnmpan]es dizplay shift
shift DORAM cantents. S'C =1. Display shift

: : SC =0: Cursor move

Function 0 0 0 1] i DL N F — —  BGets interface data length 37 us , . . -
set (DL}, number of display lines FL'IL =1: Eh!ﬂ to the right

(N}, and character font (F). RL =0: Eh|_ft to the left _
Set 0 0 0 1 ACGACG ACG ACG ACG ACG Sets CGRAM address. 37 us DL =1: 8bits, DL = 0: 4 bits
CGRAM CGRAM data is sent and N =1 Zlines, N=0: 1line
address received after this setting. F =1 3x10dots, F=0: 58 dois
Set O 0 1 ADD ADD ADD ADD ADD ADD ADD Sets DDRAM address. 37 us BF =1: Internally operating
DORAM DORAM data is sent and BF =0: Instructions acceptable
address received after this setting.
Read busy 0 1 BF AC AC AC AC AC AC AC Headsbusyflag (BF) Ops
flag & indicating internal operation
address is being performed and

reads address counter
contents.




Work Done on Menu Creation

Home Screen
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PSoC Implementation of Insulin
Pump




Insulin Pump
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Code Snapshot
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Connection with CySmart App
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Work done Till Date

e Successfully implemented and paired the
device with Cysmart App for data
communication using Bluetooth

e Encountered Functional Errors-Addressed

* Attempted to Integrate TFT LCD with PSoC6
Facing issues with supply voltage.



Work to be done

 Functional verification to be done.

e Battery management and communication
using SPI Protocol.



