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Automatic Urine Collector

Abstact

Recently urine collecting is an important procedure for planing of treatment after medical operating.
Collecting bottle or sac with volumetric scale is usually employed. However the caretaker needs to ask the patient
about exact drainage time. Of cause this procedure, sometimes disturbs so much the patient. To solve this problem,
automatic urine collector is proposed. Based on capacitive sensor, a urine collecting bottle is placed between two
conductive plates as dielectric material. The sensor constructed from PVC pipe of 15 centimeters in diameter
together with 2 copper plates was tested with a standard 1000 cc. glass bottle actually used in hospital with electronic

system of measurement constructed for showing urine volume on a liquid crystal display. A microcontroller type

PIC18F8722 has been used as embedded processor.
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1. Urea Nitrogen 682

2. Urea 1,459
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3. Creatinin Nitrogen 36
4. Creatinin 97
5. Uric acid nitrogen 12.30
6. Uric acid 36.90
7. Amino nitrogen 9.70
8. Ammonia nit 57
9. Sodium 212
10. Potassium 137
11. Calcium 19.50
12. Magnesium 11.30
13. Chloride 314
14. Total sulphate 91
15. Inorganic sulphate 83
16. Inorganic phosphate 127
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11 cm

15 cm

3UM 3.2 uaaalasead1avoaf capacitor
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Sine 14
Shaper Sy R
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—~~—1 Current } 2 - Triangle Or
Ri 1k ]! Switches L Sine Wave Output
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i { Output
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SYMAZ2
SYMA1
WAVEA2
WAVEA1
GND
SYNCO

BIAS
FSKI

16 Lead PDIP, CDIP (0.300"')

5119 3.4 ueraeun lodwes XR-2206

U

A15199 3.1 UEAIINNNISMNULAaZ1v0s lodiues XR-2206

Pin Symbol Description
1 AMSI Amplitude Modulating Signal Input
2 STO Sine or Triangle Wave Output
3 MO Multiplier Output
4 Vee Possitive Power Supply
5 TC1 Timing Capacitor Input
6 TC2 Timing Capacitor Input
7 TR1 Timing Resistor 1 Output
8 TR2 Timing Resistor 2 Qutput
9 FSKI Frequency Shift Keying Input
10 BIAS Internal Voltage Reference
11 SYNCO Sync Output
12 GND Ground
13 WAVELl | Wave From Adjust Input 1
14 WAVE2 | Wave From Adjust Input 2
15 SYMAI Wave Symetry Adjust 1
16 SYMA2 Wave Symetry Adjust 2
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Tod XR-2206 aunsandaanud1dlugae 001 Hz — 1 MHz dwiuluasesdeqdl 3.3
mAanudvesnesnIugulag A1 R 53RN 7 uazm C seninmn 5,6 fsfuineinaunsh
3.1

F=1/[RC] . (3.1)

1121993693109 3.3 desmsaaudgega F= 125 KHz 191 C= 1 oF Taon1sdSudn VR1

3.5 3993 ilﬂ]ﬂﬂﬁxilq ( Charge Amplifier Circuit)

{ Y = '
7993 Charge Amplifier uanslugii 3.5 1dnannisvesresveoissy Fazaueg
vurulszguasdufiuilszy c, idudaesladdaninnnmsatszylae vi Tas v, mldnn
B
aun1in (3.2)
V, = -HOCR]/OCR,+ 1] (3.2)
Tao @ WumanudiFayuvoasaiuInih

windenld 1/(MC,) <R, vnaumsii 3.2) Mltheasdu aumsh 3.3)

V,=-(C,/C)V, (3.3)
82k
6 pF
[
Cx AR
H :

517 3.5 2995 Charge Amplifier
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3.6 2993 RMS to DC converter ( RMS to DC converter Circuit)

2993 RMS to DC converter iarasluzii 3.6 immdhnlunsuslasdaygne ac i

Ty DC Tugdveausedu

. Ll 8ka -~ AD737 com
B e o j 8

FULL-WAVE

RECTIFIER —
vinu[2] $aka Vs =

INPUT <
AMPLIFIER 01 llF
0

POWER BIAS |

—>| si uTPUT
DOWN secrion| [EMS co‘ <] o
e :rfn 2

gl]ﬁ 3.6 1997 RMS to DC converter

3.7 3939 DC Amplifier
2993 DC Amplifier waraslugilil 3.7 duasesivhmimssedyanadsodwinn
[ ] ] b4
7997 RMS to DC converter 4121189910 d Qg 19491 2995 RMS to DC converter 833111181

=KX o o 9 = Y] Yt 1 A ) 3/
il\iil'uﬂuﬁ’E'N1Jﬂ'lﬁilEﬂUﬁﬂluiy']iuiﬁNﬂ'ILWENW?JﬂUﬂ'ﬁGl“]N'Iu
[l

1 0.1uF
|
)" 500 k
+
10k ;
O—A\W 2 -
LF411 - 6 'e)
+ T
0-luF== 100 Ohm -V
+V O QO -v

1
;;ﬂﬁ 3.7 9933 DC Amplifier
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';aﬁ'm1-51%’3114‘13{1-?13ﬂau\'imaaa?w 18 80 PIN 72 PIC ISF8722

donaniiniaiaaeassadamamaiving 10 MHz 815U PICIZFS722 (@1313014 x4 910 PLL

o

14 40 MHz)

/O Port U414 10 PIN (%'ﬂ;%’aamajanﬁﬁjgmméa 30 w7 veda

/O Port ¥11@ 2 PIN $137u 3 wadn

ga99s lased Rs232 dwou 2 wada

wesadmiude LCD FEANANAT MY BT (BT-CLCD) S 1 vioda
viosami lnaauuy 10D2 sasunies1dsuns19Inn10uBN (ET-PGMPIC USB)

Tasussau I VCC uaz GND ,

sy nuaavparaudd lulnsaau Insamas PICISFS722

Operating Frequency DC - 40 MHz

Program Memory (Bytes) 128K

Data Memory (Bytes) 3936

Data EEPROM Memory (Bytes) 1024

Interrupt Sources 29

IO Ports Ports A,B,C,D, E,
F,GH]T

Timers 5

Capture/Compare/PWXI Modules 2

Enhanced Capture/Compare! 3

PWAL Modules

Enhanced GSART 2

Serial Communications MSSP,
Enhanced USART
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1

4

Parallel Communications (PSP)

Yes

10-bit Analog-to-Digital Module

16 Input Channels

Resets (and Delays)

POR, BOR,RESET Instruction,
Stack Full, Stack

Uaderflow (PWRT, OST),

MCLR (optional), WDT
Programmable High/Low-Voltage Detect Yes
Progranmmable Brown-out Reset Yes

Instruction Set

75 Instructions;
83 with Extended

Instruction Set enabled

Packages 80-pin TQFP
o
- f T~
WG va§
b= v
L e
REVAYE
BELANT
BHTANDS
KEHGANL

ST

FORT

A15197 3.2 asauansnaantia lu TasneuInsames PIC18F8722
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11 3.8 3 lulnsaouInsaos PIC 18F8722

3.9 EEPROM 1185 241.C128

MIVAVALHTNNVO9 24LC128

8

+5V

0.1uF

= L10Kx2
1
RC3

RC4

- 241.C128

)

A0 []1 8| JVvce A0 VCC
i 2

A2 7] wp SEEEEIPA] wp
24LC128 ! 3

A3 6] scL e st

Vss[ 4 5] ] SDA 7—“— GND SDA

717 3.9 31udnav1 EEPROM 11109 241.C128

AMauAYD 24LC128

- 1duseduas—ssv

- YUIANUEANET 16K TUN (0x0000 — 0x3FFF)

- 1% WP ( Write protect ) tloafiunisi@ou

- msfededemsuu 12C

- mmémmﬁ’agmmmﬁmqaqmﬁ 1 MHz #1 5V

- Wowtu 185 119u 100000 A

- nalumsioudoya 5 mSec

1 4 '
- awnsnoudeyaladeiiion 64 1uv/ page
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NIRRT 9 Y89 24LC128

sca = dlundyansuifini( Clock ) 489 12C Bus
SDA = dluydieya (Data) ¥84 12C Bus
wp = duundlesfumsdoudeyailese vee

4 ‘l
A1-A0 = iilu1 Address 484 241.C128 i57mnsnlifleFie g Address Inufamisa

0 = 4 duyd P
Amuanednfiviil 1 Fusr1ied Address “00”

[t [ef v ofofwa]m ]

R ) 1 4 = o ]
9131 uaAstia Device Address veumazied las 4 nuuazimuaunnlsanuly

) [] Y
ansolasunas]d dau 2 nda (A1 — A0 ) 5y Address st wmua latez 1 loden s
v T Y [}
gl Address T Tagmistiuaasiniiun Al — A0 (1 1-2) Ratiusiie MCU devinumy
4 [ 3 1 i 4 Y = 4
gunsal It leddilmnidanazdenssfiuasinfivn Al — A0 499 EEPROM 3995611150

'
a A

andeld dauin Rw dluiinfideninzidisn(o) niesudeya() 11n EEPROM
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3.10 Real Time Clock ( RTC) 1we% DS1307

guerntiana ldves RTC wes DS1307
a an g ¢ a = - W LY A PETREVIRDS
- annsadiun@nuazdfiu fudoyadiu Suii,nd Falue, Su,deu 3 5ui
- Tnveanusinelu se luvl
v
- awse e WAssluse 2.0v = 5.5v
- unszud a0 500 nv lu Inuauuamossdises
9 Qs a A a 9y
- mwnseadedyansniin Aldsunsuanua1d

- f9@15uuu 12C Bus

r$ dd VA INLT

X2 1SQW/OUT
Vear ps1aor [ SCL
GNDL 1SDA

91/ 3.10 7111991 Real Time Clock (RTC) o3 DS1307
nihfivesudazu1ves DS1307
Vbat 9189z 19 unsdeuumnnsd1ree oldlunsdilridy DS1307 301 e nanitn
BoreasunyliiEsandn Lﬁﬂ‘lﬁ%ummwu1ﬁﬂ1§dﬂmﬁu¢ia"lﬂ"lajmmf“3ﬂ
X1,X2 (XTAL) ﬂndyﬁl aof ”uﬂsﬁﬂaa‘nmmm 32.786 KHz mﬂmm*ﬂumunmiﬁﬂu RTC

SQW/OUT w1 RYAEY 'Iﬁ aﬁmmﬂmmwm “1)’\1&‘5']1’(13.!']5ﬂﬂ%zlﬁﬂﬂﬂ')'mﬂﬂﬂﬂﬂu']‘lﬂ

e ;-_"nE

dv  w

o
2 N A q o 1y
SCL ﬂlTuVI'IWUTVISUﬁﬂJﬂJ'INUTWﬂﬁnﬂ MCU !Wﬂﬁl‘lf(l‘l‘lﬂ'lﬁi‘ﬂﬂ\ﬁ!@l!“ﬁ

9 v

9
SDA nfivhntiisudadeyassnin DS1307 fu MCU

114486
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¥HeANNMelUYea DS1307 YA 64 Byte (00h-3FH)

BIT
l 727 | & | 5 | 4| 3 | 2 | 1 | o |
00H 10 SECONDS SECONDS 00-29
OH | x 10 MINUTES MINUTES 00-59
12 10 HR 01-12
OH | X 24 [ ap | 1OHR HOURS 0023
O3H [ x X X X X DAY 1-7
g4
X X 10 DATE DATE e
O05H | x X X | ot MONTH 01-12
06H 10YEAR YEAR 00-99
Control
07H | ouT X X | sawel x X RST | RSO | Register
08H
RAM USER
56 BYTE RAM
3FH

ANUHIIDVDIRMTA 9
ﬂ a A=y 9 a gy a ayﬂ e N

CH  (Clock Halt)flusiniildnamgadndiiiniiiiu <1
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