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A high precious gutter oil detector based on complementary metal oxide semiconductor
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Abstract: Since the different conductivity of gutter oil and edible oil
normally result in the different resistivity per unit volume, a linear
detection module based on CMOS (Complementary Metal Oxide
Semiconductor) was designed, which shorted to ground combined
with directly selection the resistor string to divide voltage makes
more linear precision voltage divider. Under the action of counting
pulse, the count resistor divider compares with the reference voltage
to achieve different number of high level, which not only can distin-
guish gutter oil and edible oil, but also come to the mass {raction of
edible oil, which incorporates gutter oil. In the design of core circuit
of detector, this detector is easy to achieve low area and low power
base on CMOS.

Keywords: gutter oil; CMOS; conductivity; resistor divider

T SCH A il 32 48 25 B3 5 I 45 50 I s Bk S
WA H RS AT T R SE 35 0T I\ M 7 B i P 8

HEETH:- RMNEBETARAR AT RBHLG S . BHA KY F
(2013)200 5745 T A B (5 - B2 #p[2013]18
S mMAE KA EESTH (45 B R4 LH 7 [2015]
7025 )

YEE B AT (1987—) , 53 38 SO 2% g ki o 0 DR S L K 2 7 5
- #F52/E . E-mail: 530966074@ qq.com

rFE B E:2016—06—29

44

T 2 PRAR 0 TR IR L A S AR M B TR T, Y
MBI E A MG A E R A, R FE
B ARG Z AR AR B B R R Z —., HATH
FH I JL A b 980 S 0 D7 3 A T 0O i B AL AR Rk
R o] R S 0 )2 R A DU AR PR L Rk B
R RV ME R R Bk . BRI Z A AR B
FEHRFE AR AL T BT OSBRI AR R R A A R
B—METRF R BEIEEAR, FHTEEANIEYE
. B PR G A I & 2Kl Y H-NMR (Hydrogen
Magnetic Resonance Spectroscopy , & 3% 4% ik 397 ) . 15 23 o
XU TR AR 3% o DT AR Sy £ 68 550 AL 497 a0 b 3 i 19 48
B s LT S R SR A0 A2 IR 0 23R AR 45 6 1 vk
AT Hb A R I L EL A TG L R L AR A T
DR LT B A R RS T R R S S R
i FIASE UL/ B B o o I 2 E AR 5 A B L 5 AR ) R
B o 58 O SR A T R . RLRE R T T R R S R
S, G IR A% R A R0 AR ) 43 BT T 3k I R R o R —
A g, T B A R ARSI i B 3 ok 4 S st 38 5 IR
W ELA RO A R R R Y R LA I
LA I I 5 WBOG IS s 28 AR R OGS B L PO IR
WO 18 A o AL ) IRt A7 TE T 2 R 6 B A0 L 20 AP D63 B A7 T
AL 08 R BRI ME S By DX 43 5 SIS A 0 it 1 016 % 5 G L4100
WEEAEHEAT A2 1T 2 A A i 28 o ) BEERUBOME 5 . AR X
3 AT NI bR AT AT I (R DL L T =
R AL B o I A A L A B B R VE B OR R OB O R R
PR .

MG JE T I S T, B AR AR, HL AR 3 Tl AR
FEIE & & b EAR AT sk R RORL, A —
RO ARG SRS SRR, 20
GRS R B T S R A M 5 ~T7 £ B
BT Y3 NI R S N 7 el 7 S0



Ze5wN

2016 % 9

S0 ELR] SR G P AT — L A RT EE Y H
A 5 k. AR A T B —Fh 0.5 h 8 B M v Wl K
W7 ARKE AN . BTN R AR BRI L R R
A8 AR X Y Il AT R (A R R E . BT L
00 1 349 3 A R AR 22 5 L i DDS-307 5K 42 .CD169 ]
M CSY-SD K% . TCO-L6 4 M X % , 3 th DDS-307 5
CSY-SD P F) JH -5 v 8 35 A7 A 00, A7 25 3 o A I il 55 1 %
T AACRH - 289 F e AR AT LR, K I b Y i 5 S A ) AR T
Wy 5T 5 A AR W BT Y S L BE O AN ] e U AR Y
2% R0 R WA M 55 AR AR I T 20 b o A T SRR
[ p R~ RS ol 1 DS AR (2 P =2 e R - N VLN
) AR 2 21T 2 R S B BR N IR AT iz .

PRIt o R 58— o 2 A R L DR 1 3t v R T vk R R
= X, CMOS (Complementary Metal Oxide Semicon-
ductor, B #h 43 J& % AL 97 2 & 5O & 7 PMOS (Positive
Metal Oxide Semiconductor, P %14 18 43 J& &1k ¥ 2 5 44) Al
NMOS( Negative Metal Oxide Semiconductor. N %I 4 38 45 J&
AR SO T2 E R RN T ZHAR . CMOS £
T B AT S AR AR L R BT P RE O R A R S A
ST BB 2R A AR B 1 R LA R 4k

43 42 R B S JE T CMOS T2l . AR5 78 43 F
I CMOS T2 R 3 B D RE AR AR AE R T/ TAE L 78
FEL 53 45 O A 65 6 1 3 ik 5 A PR v ol RO T A R L R
— B R e B bR 4 B 0 Ok S B e B R M
JE L PUB A HLOMCUD A ] R G0 4R T — PR A L ks
BRI ST BE A% R T A T A PO P A B A S L
1 Rkl
1.1 REGBEEY

WM 1 FFR 8BS R HLOMCU) g 45 8 4% 0 1Y 2R 5o 45
FAHIE P o A 45 A SCHE HY 1 86 il A5 B (Oiler) . CMOS 1 2t 3t
J B8t (Detector) . 88 ML LA K 58 7% 5 » o o 0 31 BE B p At
0 35 v L B B e | I A B e R IR 3 4 T S 4 2 . R B
FAF 77 A 0 et o st A A8 B 7 2 O [ A A 9 A i R
W LR ™ AR AR I S 5 B LB YR — 1 L
AR E DM AN 38 B I B A P ) OB A DU A R VOUT 28 %
AR B PR I B2 R S e 2R R K LB BUA offset 4%
T I 5 20 He A 4 SR — B BTG T U KE 25 i A 4ol A5E B
HHCR S BIAF 8 1 B MLAL G BoR 76 SR B b B
R T b Y 98 R A RO K R N

A > Vdo
N L ] < V()UT »‘l "J = ‘«l— V » e
RRHBER e ok Y V¢ L) > R
<« enldl:10> Al
P == _-7 \\\,,,,,,,,,,,,,,,,,,,,,,,,,‘
! |
A LLLT] : 118
| e VDD =< Vour V, VDD GNDJ [ Z
[ BEE| s EEEE  m e e [2EE )
| B clk %IN]? A R e T2 )~ } Vre Vref |
‘ 7 & Fl_etl<l:10> 2 FgD Bt B ||
| - Fd_B Fd_B |
: uv termb Veow !
| ﬁ = EN uv !
| |
L Ll _________ a
Bl ZAAZHKRIER
Figure 1 The overall frame of system
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Table 1 Rapeseed cooking oil mass fraction and
conductivity determination results
BAED RS o BAHI TR/
/% (uS+em™ b L/ % (uS+em™ 1)
0 15.7 50 59.7
10 23.8 60 65.4
20 34.2 70 74.5
30 41.0 80 80.7
40 48.7 90 92.1
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Table 2 Rapeseed oil cooking oil mass fraction and

resistance statistical tables

BAED R CF-¥y BAES R CF3
L/ % ) /Q ke /%6 E)/Q
0 64 50 17
10 42 60 15
20 29 70 13
30 24 80 12
40 20 90 11
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Table 3 In the rapeseed oil cooking oil mass fraction and

V., statistics

BAH Y BAH Y

Vo/V Vo/V

/% /%
0 3.90 50 1.77
10 2.91 60 1.68
20 2.32 70 1.59
30 2.09 80 1.55
40 1.91 90 1.50
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Figure 2 Oil module and compare module structure
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The connection diagram of control systems
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Figure 5 The system sequence diagram
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Figure 6 Chip die microphotograph of CMOS detector
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