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Co-Advisor

Education Level
Program in

Academic Year

This thesis presents the Alarm Excretion For Paralysis. The objective of this alarm is to
give a signal when the paralysis patient excreted. The silver wire is used to check the excretion.
When there is an excretion on the patient, it will send signal to the patient’s caretaker by radio
frequency 340 MHz longed 20 meters. There are two types of transmitting signal ; vibration and

voice signal. From testing with real patient, the alarm can work well to meet the objective and

II

Alarm Excretion For Paralysis

Mr.Jaroen Koytanakom

Miss Praweena Suwannamajo
Asst.Prof. Wisuit  Atiporntum

Mr.Piya Supavarasuwat
Mr.Surapong Siripongdee

Bachelor of Science in Industrial Education
Telecommunication Engineering

2003

ABSTRACT

make patient’s caretaker more convenience.
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90 LCD Hardd DATA 1
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ATNAOUN

Y PN 99 LCD 11aAd DATA 2
WY 08 nio'hi

ATNABYN

' - w i 20 LCD 1aad DATA 12
Wi 0C wie 'l

ATvTOUN
90 LCD 1ana DATA 3
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iy 1e uie i

ATNABUN

90 LCD 1Ay DATA 4

ATNADUN
w24 ne'li

90 LCD 1aad DATA 14

d’ 5 o =2
3N 9.1 Aamsianulsunsuuaaswavenanimad



65

WLCD LW DATA 24
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TIN22:
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IE:

SBUF:
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Bl
Bl
Pl.
P1.
Bl
Pl.
Pl.
P1.
B
TH1:
THO:
Tl
TLO:
TMOD:
TCON:
PCON:
DPH:
DPL:
SPi:

PO :

SN oy WNE O

BC:;
FO:
RS
RSO:
oM

Bs:
{oH Eles
BX1:
PTO:
PXO0:
EA:
ESi:
ET1k

LCD_RS:
LCD_EN:

ORG
LJIMP
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Iﬂil!ﬂﬁullﬁﬂﬂwﬁﬂﬂwaﬂlﬁﬁ]

0000H
MAIN
OFOH
OEOH
ODOH
OB8H
OBOH
OBOH
OB1H
OB2H
OB3H
OB4H
OB5H
0B6H

0B7H
OA8H
99H
98H
90H
90H
91H
92H
93H
94H
95H
96H
97H
8DH
8CH
8BH
8AH
89H
88H
87H
83H
82H
81H
80H
OD7H
OD6H
OD5H
OD4H
OD3H
OD2H
ODOH
OBCH
OBBH
0BAH
0BYH
0B8H
OAFH
OACH
OABH
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EX1:
ETO:
EXO:
SMO :
SM1:
SM2:
REN:
TBS8:
RB8:
T =
RI;
TEL :
TR 1
TFO:
TRO:
IED:
LT e
TEO:
TTO
LCD_ADDR:
LCD_DATA:

MAIN:

LOOP_MAIN:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

CLR
CLR
LCALL

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV

OAAH
OA9H
OA8H
O9FH
O9EH
O9DH
09CH
09BH
O9AH
099H
098H
O8FH
O8EH
O8DH
O8CH
08BH
O8AH
089H
088H
30H
31H

LCD. EN
LCD RS
INIT LCD

LCD ADDR, #00H
SET ADDR /LCD
LCD | DATA 4 1A ™
WRCHAR 1.CD
LCD, DATA, #"L"
WRCHAR_T,CD
LCD-DATAGH# A"
WRCHAR_I,CD
LCD_DATA, #"R"
WRCHAR LCD
LCD' DATA, #"M"
WRCHAR 1.CD
LCONDRag # "
WRCHAR "LCD
LD DETA - B
WRCHAR LCD
LCD DATA, #"X"
WRCHAR TLCD
LED, DATA #"ch
WRCHAR T.CD
LCD_DATA, #"R"
WRCHAR LCD
LCD_DATA, #"E"
WRCHAR_LCD
L.CD DATA, #"T"
WRCHAR LCD
LED DATH, 4oL
WRCHAR LCD
LCD_DATA, #"0"
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INPUT:

CHECK1:

ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ANL
CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
CLR
LJMP

CJINE

WRCHAR_I1.CD
LCD_DATA, #"N"
WRCHAR_LCD
LCD_DATA, #"
WRCHAR _LCD
LCD_ADDR, #40H
SET_ADDR_LCD
LCD DATA, 1 »
WRCHAR_LCD
LCD_DATA, #" "
WRCHAR_I.CD
LCD DATA, #" ©
WRCHAR_LCD
LGD DATA, §/ &
WRCHAR-T,CD
LD, 4
WRCHAR_LCD
LCD_DATA;4"D"
WRCHAR_LCD
LCD) DATA, #" Al
WRCHAR-T.CD
LCEIPAT R k7
WRCHAR- 1.CD
LCDDATA, #"A"
WRCHAR T.CD
BCERATR /4N
WRCHAR 1.CD
1CD, DATA 1)/
WRCHAR LCD
LCD DATA 4 )
WRCHAR LCD
LCD /DATA, 0
WRCHAR | LCD
LCD“DATA; # ™.t
WRCHAR L.CD
L.CDRATA, ) &
WRCHAR I,CD
LD oDATA ™
WRCHARLCD

A, P3
A,#00111100B
A, #0H, CHECK1
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD_DATA, #" *
WRCHAR LCD
LOD DATA, #"."
WRCHAR_LCD
LD DRTA AP v
WRCHAR_LCD
LCD DATA, 40"
WRCHAR_LCD
OUT

EX_CHECK

A, #4H, CHECK?2

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH
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CHECK2:

CHECK3:

CHECK4:

CHECKS:

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL

LCD_ADDR, #4BH
SET_ADDR_LCD
LCD DATA, $" "
WRCHAR _LCD
LCD: DATA, §# »
WRCHAR_I.CD
LCD_DATA, #" "
WRCHAR_LCD
LCD_DATA, #"1"
WRCHAR_ICD
ouT

EX_CHECK

A, #8H, CHECK3
LCD_ADDR, #4BH
SET ADDR LCD
PG DATA N\
WRCHAR_T.CD
LCB~BATA U
WRCHAR_T.CD
LCIY PATALLNY
WRCHAR LCD
LCD; DATA, #"2"
WRCHAR' L.CD
ouT

EX CHECK

A, #0CH; CHECK4
LCD  ADDR, #4BH
SET ADDR /10D
LT | DaTA o
WRCHAR T.CD
LCD, . DATA, #1" . "
WRCHAR T.CD
LCO-DAT AN Y
WRCHAR I.CD
JCR, DAT AL W
WRCHAR L.CD
oUT

EX CHECK

A, #10H, CHECK5
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD_DATA, #" "
WRCHAR LCD
LCD DATA,#" "
WRCHAR LCD
LCD DATA, #" ™
WRCHAR LCD
LCD_DATA, #"3"
WRCHAR I.CD
oUT

EX_CHECK

A, #14H, CHECK®6
LCD ADDR, #4BH
SET, ADDR,LCD

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH
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CHECKG6:

CHECK7:

CHECKS:

CHECK9:

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV

1CD DATE %" "
WRCHAR_LCD
LCD DATA, %" "
WRCHAR LCD
LCD DATA, $"1"
WRCHAR_LCD
LCD DATA, #%3"
WRCHAR_T.CD
OUT

EX_CHECK

A, #18H, CHECK7
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD_DALSIN U
WRCHAR-T.CD
PP DATA FE
WRCHAR_T.CD
LCD-DATA; 42"
WRCHAR_I,CD
L) Dar AN/
WRCHAR- LCD
ourT

EX_CHECK

A, #1CH, CHECKS
LCD. ADDR, #4BH
SET ADDR_LCD
ECDTDATA, #"/ &
WRCHAR:T.CD
LCD| DATA |4 1e
WRCHAR T.CD
LCD DATA, #"2"
WRCHAR |LCD
LCD-DATA, #"3"
WRCHAR_TL.CD
oUT

EX’ CHECK

A, #20H,CHECK9
LCD.ADDR, #4BH
SET ADDR_LCD
LCD DATA e
WRCHAR LCD
LOD DAL 4
WRCHAR_LCD
LED DATE o
WRCHAR LCD
LCD_DATA, #"4"
WRCHAR LCD
oUT

EX_CHECK

A, #24H, CHECK10
LCD_ADDR, #4BH
SET ADDR LCD

LCD_DATA, #" " ;

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EHa

4BH
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CHECK10:

CHECKI11:

CHECK12:

CHECK13:

ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL

WRCHAR_LCD

LCD_DATA,#" " ;

WRCHAR LCD
LCD_DATA, #"1"
WRCHAR I1CD
LCD_DATA, #"4"
WRCHAR I.CD
ouT

EX CHECK

A, #28H, CHECK11
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD DATA, f "
WRCHAR_ICD
LCpsPomet " "
WRCHAR_T.CD
LCD_DATA,#"2"
WRCHAR_I.CD
LCD) DATA En g
WRCHAR-L,CD
ouT

EX CHECK

A, #2CH, CHECK12
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD, DATR, 1)/
WRCHAR LCD
LCD DATA 4 "L
WRCHAR LCD
LCD | DATA, #r2"n
WRCHAR ,1.CD
LCD=DATHA, # "4
WRCHAR_ LCD
oUT

EX _CHECK

A, #30H, CHECK13
LCD_ADDR, #4BH
SET.ADDR_LCD
LCD_ DA
WRCHAR TL.CD
LCD. DATE 4w ¢
WRCHAR LCD
LED DRTA, #r3"
WRCHAR LCD
LCD_DATA, #"4"
WRCHAR LCD
oUT

EX_CHECK

A, #34H, CHECK14
LCD_ADDR, #4BH
SET_ADDR_LCD

LD DATA. # 7 ;

WRCHAR LCD

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH
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CHECK14:

CHECK15:

EX CHECK:

INTIT LCD:

LCD_CLR:

LCD_HOME:

MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJIMP

CJINE
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB

LIMP

ACALL
CLR
MOV
ACALL
ACALL
MOV
ACALL
ACALL
ACALL
MOV
ACALL
ACALL

CLR
MOV
ACALL
RET

CLR

LCD_DATA, #"1"
WRCHAR LCD
LCD: DATA;#"3"
WRCHAR LCD
LCD_DATA, #"4"
WRCHAR LCD
ouT

EX_CHECK

A, #38H, CHECK15
LCD_ADDR, #4BH
SET_ADDR_LCD
LCD DATA, #" "
WRCHAR_LCD
LCD_DALRr" o
WRCHAR -L.CD
LCD“DATA, 13"
WRCHAR T.CD
LCO_DATAMINY
WRCHAR_T.CD
oUT

EX CHECK

A/ #3CH, EX CHECK

LCD_ADDR,#4BH
SET_ADDR /1CD
LCD (DATA, #"1 ¥
WRCHAR_ L.CD
SoRTORn , Y2
WRCHAR T.CD
LCD | DATA, 443
WRCHAR T.CD
LCD DATA, #74™"
WRCHAR T.CD
oUT

INPUT

4CH

4DH

4EH

4BH

4CH

4DH

4EH

4BH

4CH

4DH

4EH

DELAY 100MS

LCD_RS
P1,400111000B
LCD_CIK

DELAY 10MS
P1,#001110008
LCD_CLK
LCD_OFF
LCD_CLR
P1,#00000110B
LCD CLK
LCD_HOME

LCD_RS
P1,#00000001B
LD CLK

LCD RS
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MOV
ACALL
RET
LCD_OFF:
CLR
MOV
ACALL
RET
LED . CLK:
SETB
ACALL
CLR
ACALL
RET
LCD_ON:
CLR
MOV
ACALL
RET
LCD_BLINK:
CLR
MOV
ACALL
RET
LCD LSHF:
CLR
MOV
ACALL
RET
LCD_RSHF:
CLR
MOV
ACALL
RET
SET_ADDR_LCD:
CLR
MOV
ORL
MOV
ACALL
RET
WRCHAR_LCD:
SETB
MOV
ACALL
ACALL
RET
LCD DELAY:
MOV
LCD DELAY 1:
MOV
LCD DELAY 2:
NOP
NOP
DJNZ
DJINZ
RET

P1,#00000010B
LCD CLK

LCD_RS
P1,#00001000B
LCD_CLK

LCD_EN
LCD_DELAY
LCD_EN

LCD_DELAY

LCD-RS
P1,#00001100B
LCD CLK

LCD RS
P1,#00001111B
LCD, CLK

LCD_RS
P1,#00011000B
LCD. CIK

LCD RS
P1,#00011100B
ICD CLK

LCD_RS
A, LCD-ADDR
A, #10000000B
P1,A

LCD, CIK

LCD RS
P1,LCD DATA
LED CHE
LCD_ON

R7, #2

R6, #0E6H

R6,LCD_DELAY 2
R7,LCD DELAY 1
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DELAY 10MS:
MOV
DELAY 10MS 1:
MOV
DELAY 10MS_2:
NOP
NOP
DJNZ
DJINZ
RET
DELAY 100MS:
MOV
DELAY 100MS 1:
MOV
DELAY 100MS 2:
NOP
NOP
DJINZ
DJNZ
RET
DELAY 1S:
MOV
DELAY 1S /14
ACALL
DJINZ
RET
END

R7,#10

R6, #0E6H

R6,DELAY 10MS_ 2
R7,DELAY 10MS_1
R7,100

R6, #0EGH

R6, DELAY-100MS 2
R7,DELAY 1.00MS 1
R5;#100

DELAY 10MS
Rgsmey A€
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®

LM124
LM224 - LM324

LOW POWER QUAD OPERATIONAL AMPLIFIERS

B WIDE GAIN BANDWIDTH : 1.3MHz

B INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

B LARGE VOLTAGE GAIN : 100dB

B VERY LOW SUPPLY CURRENT/AMPLI :
375pA
H LOW INPUT BIAS GURRENT : 20nA

B LOW INPUT OFFSET VOLTAGE : 5mV max.
{for more accurate applications, use the equiv-
alent parts LM124A-LM224A-LM324A which
feature 3mV max.)

B LOW INPUT OFFSET CURRENT : 2nA

B WIDE POWER SUPPLY RANGE :
SINGLE SUPPLY : +3V TO +30V
DUAL SUPPLIES : 1.5V TO 15V

DESCRIPTION

These circuits consist of four independent, high
gain, internally frequency compensated operation-
al amplifiers. They operate from a single power
supply over a wide range of  voltages. Operation
from split power supplies is alsa possible and the
low power supply current drain is independent of
the magnitude of the power supply voltage.

ORDER CODE

o

N
DIP14
{Plastic Package)

-

5014
(Plastic Micropackage)

*

P
TSSOP14
{Thin Shrink Small Cutline Packags}

PIN CONNECTIONS (top view}

Part Ternperature Packges
Number nge N D p
LM124 -65°C, +125°C ° ° .
LM224 -40°C, +105°C o . .
LM324 0°C, +70°C . . .

Example : LM224N

N = Dual in Lina Packaga {DIF)

D = 8mall Outlina Packaga {SO) - alza availablain Tapa & Real (OT)

P = Thin Shrink 8mall Qutiine Packaga (TSSOF) - anly availablain Tapa
&Raal (FT)

Ao
Outputd 1 [ 14 Output4
Inverting Inputd 2 []>J ] 13 Invarting Input 4
Non-nverting lrput 1 3 [ [] 12 Noninverting Input4

ot 4 [ 1] 1 vee-

Nortinarting Input 2 5 [ ] 10 Norinverting Inputa
Invarting Input? 6 [] (] 8 Invating Input 3
Output2 7 ] 8 Ouuta
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LM124-LM224-L M324

SCHEMATIC DIAGRAM {1/4 LM124)

4uA 1001A
Lo
=
o
7 o

X A L

10 Q12
Q)
as Q8

SORA
4 g oz Wn T ;/7: 7 GND
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter LM124 | LM224 | LM324 | Unit
Vec | Supply voltage +16 or 32 Vv
Vi Input Valtage 0.3 to +32 v
Vida | Differential Input Voltage 1 +32 v
Pis Power Dissipation N Suffix 500 53 500 myy¥
D Suffix 430 400 mw
Ouiput Short-circuit Duration 2} Infinite
ln  |Input Current @ 50 50 s0 mA
Tnper Opearting Fres-air Temperaturs Range -55t0 +125 | -A0ta+105 | Oto +70 €©
Tstg | Storage Temperature Range -85 to +1560 =C

1.

Either or bath input vottagas must not excead tha magnituda of Vo™ ar Ve

Shart-circuits from tha autput to VEC ean cauza excassiva heating if Vo » 15V, Tha maximum autput currant ig appraximataly 40mA indepandent
aftha maEgnituda of V. Dastructiva dissipation can resutt from simuf&haous shart-circuit an all amplifiars.

This input currant anly exists whan tha voltaga atany of tha input laads ig driven n%gaﬁ\na. It i due to tha collactor-base junction af tha input PNP
transistor bacoming farward bissad and tharaby adirﬂg 88 |npufdmdas clamps. In additian to this diada actian, thara is s 8o NPN parasitic action on
tha IG chip. this transigtor action can cauza ha autput voltages of tha Op-amps ta go ta tha Ve voltaga leval (or to ground for & larga ocvardnva)
for tha tima duration than an input is drivan negativa. 2 2 s

This ig nat destructive and nommal output will sat up again far input voltaga highar than -0.3v.
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LM124-L M224-1 M324

ELECTRICAL CHARACTERISTICS
Vee' = +8V, Vo= Ground, V, = 1.4V, T, = +25°C {unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit

Input Offset Voltage - nate )
Tamp =+256°C 2
Vig LM324

Tmin s Tsmb 3 Tmax

mV

O~~~

LM324

Input Offset Current
Iig Tamp = +25°C 2
Trin < Tamb £ Trmax 1

28

Input Bias Current - nots 2
lip Tamp = +25°C 20 150 nA

Tmin = Tamb s Tmax oe
Large Signal Voltage Gain
A Voot = +15V, Ry = 2kf2,V; = 1.4V to 114V
Tamp = +25°C 50 100
Trmin< Tamy < Trnax 25
Supply Voltage Rejection Ratio (Rg < 10kQ)
Voot =56V to 30V
Tomy = +25°C i G Y
Tmin = Tamb s Tmznt &

Vimy

SVR dB

Supply Current, all Amp, no load
Tgmp = ¥25°C Voo = +5V
lce Voo = 430V
Tmin< Tamb < Tray Voo = +6V
Voo = 430V

12
1.2

-
<=2 BN

Input Common Mode Voltage Rangs
Voo =+30V -note @
Tamp =+25°C a Ve 1.6 v
Trmin S Tamb £ Trax a Ve -2
Commeon Mods Rejection Ratio {Rg < 10kQ)
CMR | Tgmp=+26"C 70 80 dB
Trmin < Temb < Trmax 60
Output Current Source {V;q = +1V)
aolce Viog = +15V, Vg =42V 20 40 70

Output Sink CGurrent (Viy = -1V}
lsink Vog = +15V, Vi = +2V 10 20 mA
Voo = +15V, V, =+0.2V 12 50 HA
High Level Output Voltage
VCG =430V
Tomy = +25°C R, =2k 26
Trmin £ Tamb < Trmax 26
Yoy Tamp = +25°C R = 10kQ2 27 28
Trmin 2 Tamb < Trax 27
Voo =+5V, R = 2k
Tamp =+25°C 3.8
Trmin € Tamb < Tmax

27
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LM124-LM224-1L M324

Symbol Parameter Min.

Low Level Cutput Voltage {R, = 10kQ}
VoL Tamp = +25°C

Typ. Max. Unit

5 20 my
Trin  Tamb £ Trax 20
SR Slew Rato Vi
Vgg =15V, V; = 0.5 to 3V, R_ = 2k, C = 100pF, unity Gain 0.4 e
Gain Bandwidth Product
GBP | ™ Vg = 30V, F=100kHz, Vi, = 10mV, R, = 2k, G| = 100pF 13 Ml
THD Total Harmonic Distortion

f=1kHz, A, = 20dB, R, = 2ka), V, = 2V, C|_= 100pF, Vg = 30V 0.015 e
Equivalent Input Noise Voltage nv
©n f=1kHz, R = 1000, Voo = 30V 490 Tz
DViy | Input Offset Voltage Drift 7 30 uvrc
Dljjp | Input Offset Current Drift 10 200 pArC
Channel Separation - note ¥
VorlVaz |tttz < £ 20kHZ 120 22
Vo= 1.4V, Rg= 00, 8V < Vot < 30V, 0 < Vi, < Voot - 165V

Tha direction of tha input currant ig aut of tha IC. Thig cumant iz e==artially constant, indepandant of tha stata ofthe autput 8o no Ioading changa
axists on tha input lines.

Thainputcomman-mada valtaga af ajthar iquut gipnal voltsga shauld nat ba allowed ta go nagativa by mone than 0.3V. Tha upper end af the
commion-mada valtaga ranga 1s V™ - 1.5V,

but aither ar both inputs can go ta +32V withaut damaga.

Dua ta tha proximity of extamal campan ants in&ura that couplingie not ariginsting via stray capacitanca batwaan thasa extarnal parts. Thi typically
can ba detacted 88 this typa of capacitenca incresges at highar fraquancas.
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INPUT BIAS CURRENT CURRENT LIMITING iNoto Bl
versus AMBIENT TEMPERATURE p Sk
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Tam = -S6'C
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OFEN LDOF FREQUENCY RESPDNIE

e 0 MR
28 g v
g o 2
= T
E s \ -"c A =
\ vip=+0V &
§ @ BoAC K Ty & +126°C
- N
9 Mdc=+10t0 +16V 8
—EEOCK Ty & +125°C N\
1 1 | &
ITRRTEET BT Ry Rt
PREQUENCY (Hz
VOLTAGE FOLLCWER PULSE HESFONSE
&
I |
2 Ruszi2
5 3 Vo= +16Y
[
2, \
E ' —
1 8 o
T aF
w
E 2
g 1
E | 10 = » "
=
TIE ()
VOLTAGE FOLLOWER RECPOMNSE
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263 =
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g o TETA
P! i, e F-
g . 3
= 1
E Ourtput
5
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bl | s
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vig-+15v 3
E Vip=+30V = .
E 1 =
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-d
2 vdd?
'g T
o i it
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amsr am 01
OUTPUT BMK CURRENT [ma)

OUTPUT CHARACTERIBTICS
{CURRENT EOURGING)

— == |

L B [ 8] 1 10 1m0

CUTPUT VOLTAGE REFERENCED TO U’& ¥
-
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INPLT CUR RENT

1w
2w
E
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2
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= 42T
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1 » 7 »
PRAER PUPPLY YOLTAGE (V)

VOLTAGE GAIN
RL=I,W
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-
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POWENR SUPPLY & COMMON MODE
RATIO

REJECTION
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TYPICAL SINGLE - SUPPLY APPLICATIONS

AGC COUPLED INVERTING AMPLIFIER

AGC GOUPLED NON INVERTING AMPLIFIER

Rr
100k A N
=] G o
R1 Bhow -
ci in (=8 nA, 3
Cq Ty
Eun/_‘____\.n‘:’d:h%
R
10K
By Rz
e 100K
C1 e

R1
10Dk M
A= 421
(28 BlOWn A, =11}
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TYPICAL SINGLE - SUPPLY APPLICATIONS

NON-INVERTING DC GAIN

DC SUMMING AMPLIFIER

eq 100k

A=+ F2

(Aa shown A, =101)

4 o]
P e e

€7 100k
€3 100k
R2
1M

R1
10k

g

€4 100k
0 gt
8 (m¥)

eg=eq tez -eg-g4
Where (e +eq)  (eg +e4)
tokeep ey

HIGH INPUT Z ABJUSTABLE GAIN DC LOW DRIFT PEAK DETECTOR
INSTRUMENTATION AMPLIFIER

2y
R
ifR1=R5 and R3=R4 = R6 =R?

" - »
;l:]—l Input current
2 R'I
€g = [1 % R—:l (e3-e¢)
2

ompensation
" Polycartonste or polysthylens
Az shown eg = 101 (ez - eq).
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TYPICAL SINGLE - SUPPLY APPLICATIONS
ACTIVER BANDPASS FILTER HIGHINPUT Z, DC DIFFERENTIALAMPLIFIER

Fy = 1kHz
Ry

Q=50 €q (1+R—) {eg-eq)
3

= dB
Ay =100 (40dB) As shown eg = (g5 -e4)

USING SYMETRICAL AMPLIFIERS TO REDUGE INPUT GURRENT {GENERAL CONCEPT)

Iy lg |Lmiza by WEo
B

=" Aux. amplifier for input
lg current compensation
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MACROMODEL

** Standard Linear Ics Macromodels, 1993,
" CONNECTIONS :

* 1 INVERTING INPUT

* 2 NON-INVERTING INPUT

* 3 CUTPUT

* 4 POSITIVE POWER SUPPLY

* 5 NEGATIVE POWER SUPPLY

.SUBCKT LM124 1 3 2 4 5 {analog}

T A A e e e e A A TR R T A R R T e e e R R R e R e

.MODEL MDTH D IS=1E-8 KF=3.104131E-15
CJO=10F

" INPUT STAGE

CIP 2 5 1.000000E-12
CIN 15 1.000000E-12
EIP105251
EIN165151

RIP 10 11 2.600000E+01
RIN 15 16 2.600000E+01
RIS 11 15 2.003862E+02
DIP 11 12 MDTH 400E-12
DIN 15 14 MDTH 400E-12
VOFP1213DC O

VOFN 1314 DC O

IPOL 13 5 1.000000E-05
CPS 11 15 3.783376E-09
DINN 17 13 MDTH 400E-12

ELECTRICAL CHARACTERISTICS

VIN 17 5 0.000000e+00

DINR 15 18 MDTH 400E-12
VIP 4 18 2.000000E+00

FCP 4 5 VOFP 3.400000E+01
FCN 54 VOFN 3.400000E+01
FIBP 2 5 VOFN 2.000000E-03
FIBN 5 1 VOFP 2.000000E-03
* AMPLIFYING STAGE

FIP 5 18 VOFP 3.600000E+02
FIN 518 VOFN 3.600000E+02
RG1 18 5 3.8652997E+06

RG2 19 4 3.652997E+06

CC 19 5 6.000000E-09

DOPM 19 22 MDTH 400E-12
DONM 21 19 MDTH 400E-12

HOPM 22 28 VOUT 7.500000E+03

VIPM 28 4 1.500000E+02

HONM 21 27 VOUT 7.500000E+03

VINM 5 27 1.500000E+02
EOUT 2623 1951

VOUT 2350

ROUT 26 3 20

COUT 3 5 1.000000E-12
DOP 18 25 MDTH 400E-12
VOP 4 25 2.242230E+00
DON 24 18 MDTH 400E-12
VON 24 5 7.822301E-01
.ENDS

Ve = +1BV, Vo = OV, Tyrp = 25°C {unless otherwise specified)

Symbol Conditions Value Unit
v 0 my
Ay [RL=2kQ 100 VimVv
lec No load, per amplifier 350 A
Viem -15t0 +13.5 v
Vou Ry =2kQ {VCG+=15V} +13.5 v
VoL R = 10k2 5 mV
los Vp = 2V, Voo = +15V +40 mA
GBP |R_ =2k, C_ =100pF 1.3 MHz
SR |R_ =2k, C_=100pF 0.4 Vius
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PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP

= —
J
b B [ E
z
@ BRI
]
Tl 1 0] TS F hNTY
| |
™S
i T
L L g [ Ll 4
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
al 0.51 0.020
B 1.38 1.66 0.085 0.065
b 0s 0020
b1 025 0010
[»] 20 0.787
E 85 0335
e 254 0100
el 1524 0600
F L, 0.280
i Gag 0.201
L 3.3 0.130
z 127 254 0.050 0.100
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PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (SO)

| —
b e- - =
_4L— el Em
| D M
[ 000000
14 8
L
1 7
I‘\ F,
UUmooood
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1,25 0.068
al 0.1 02 0.004 0008
a2 16 0063
0.385 0.46 0.014 0018
b1 0.18 0.25 0.007 0010
C 05 0020
cl 45° {typ.)
D{1) 8.55 8.75 0.336 0.344
58 62 0.228 0.244
e 127 0050
el 7.62 0.300
F (1) 38 40 0.150 0.157
G 45 o] 0.181 0.208
k 05 1.27 0.020 0.0s80
M 0.68 0027
5 8° (max.)

Nota : {1) D and F do not includa mok flash or protrusians - Mald flash or protrugians shall not axcead 0.15mm {086 inc) ONLY FOR DATA BCOK.
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PACKAGE MECHANICAL DATA
14 PINS - THIN SHRINK SMALL OUTLINE PACKAGE (TSSOP)
c !
T 0,25 mm
D10 nch
& GAGE PLANE
f
- j 5
s
Quw
i
A =
A2
e
o ] f Q9
:} oo ==
o
o| &
n o m =]
7, | St
l] PIN 1 IDENTIRGATION |
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1.20 .05
Ad 0.05 0.15 .01 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.15
c 0.0% 0.20 0.003 0012
D 4.90 5.00 5.10 0.192 0.186 0.20
E 6.40 0.252
E1 4.30 4.40 4.50 0.168 0.173 0.177
3 0.65 0.025
k 0° 8° 0° 8°
L 0.450 0.600 0.750 0.018 0.024 0.030
L1 1.00 0.030
aaa 0.100 0.004
Informaticn fumnished Iz ballevad to ba and r H y STMIcroskcironics assumes no responsibliity for tho

consaquences of use of such Informatlen nor for any Infringemant of pmms orother rights of third partios which may result from
I8 use. No license Is grantad by Implication or otherwlse under any patent or patont rlqhts of STMkroelactronlcs. Speciications
mentioned In this publication are subjoct to changa without notice. This pu das and repl all Informatken
previously supplied. STHMkrocactronlcs products are not authorizad for use as :rmcal mmpnnﬂnix In Ilfe support devices or
systems without axpross writton approval of 8TMIcroeloctronlcs.

®The ST logo Is a reglstored tradomark of STMkroclectronics

© 2001 8TMiIcroelactronlcs - Printed In Haly - All Rights Roserved
STMIcroclactronlcs GROUP OF COMPANIES
Augtralia - Brazil - Canada - China - Finland - France - Germany - Hong Kong - India - Igrael - taly - Japan - Malaysia
Malta - Moroceo - Singapore - Spain - Sweden - Switzerand - United Kingdom - United States
© hitp:lwww.st.com
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