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ABSTRACTS

This thesis presents theory and implementation procedures of circuit that cooperate with
capacitive sensor for measured the attractive force from the compression. In the sensor structure
is designed specially by principle of capacitive sensor for the measurement of attractive force
from the compression only which the basis structure approximate to normal capacitor but it is
very flexibility because the values of capacitor to size of compressive force. Purpose of this
project that can be measured the attractive force of feet from the step of walk which it has size of
compressive force differently.

The capacitive sensors circuit includes by astable multivibrator circuit, buffer circuit,
monostable multivibrator circuit, integrator circuit and filter circuit. These are based on the
principle of capacitive sensor for the measurement of the attractive force between feet versus
tread. When feet collide with tread effect to sensor is started working conduce to occur the
voltage enter by the circuit and send the data through the circuit to evaluation become to the
voltage. The usability must be adapted the resistance in range properly because the linear voltage

affect the measurement is very accuracy.
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Rk Q)

C (pF)
65 66 67 68 69 70 v 72 7

60 320 360 400 480 560 600 720 850 900

65 390 400 480 580 700 800 940 1100 1150

70 450 480 530 760 960 1060 1180 1300 1400

75 500 560 680 940 1150 1260 1350 1500 1600

80 560 640 880 1200 1320 1460 1540 1700 1750

85 860 900 1090 1400 1560 1660 1750 1900 2000

90 940 1100 1300 1580 1700 1860 1900 2100 2150

95 1120 1240 1460 1750 1850 2000 2100 2250 2300

100 1320 1400 1650 1950 2100 2200 2300 2400 2500

105 1460 1600 1820 2100 2250 2360 2500 2600 2700




M319% 4.1 (90)

21

R (k)
C (pF)
74 75 76 77 78 79 80 81 82
60 1200 | 1300 | 1400 | 1600 | 1700 | 1700 | 1850 | 2200 | 2400
65 1400 | 1550 | 1650 | 1800 | 1900 | 1950 | 2100 | 2400 | 2600
70 1650 | 1800 | 1950 | 2000 | 2150 | 2200 | 2400 | 2600 | 2800
75 1850 | 1950 | 2150 | 2250. | 2300 | 2350 | 2550 | 2750 | 2900
80 | 2000 | 2150 | 2250 dc0==m—aseRuT™a550 | 2750 | 3000 | 3100
85 | 2200 | 23597”2500 2630\ |/ 2700 | 2750900 | 3150 | 3300
90 | 2400 | 2550 | 2650 | 2800 | 2800 | 2900 | 3050 | 3300 | 3450
95 2600 | 2700 | 2800 | 2950 | 3050 | 3100 | 3200 | 3450 | 3600
100 | 2750 | 2900 | 3000 | 3050 | 3150 | 3250 | 3400 | 3600 | 3650
105 | 2900-| 3050 ‘| 3100 | 3200 | 3300 | 3400 | 3550 | 3650 | 3700
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R (k Q ) a b Syx
65 -1382 26.352 91.757
66 -1516 28.897 89.653
67 -1740 33.564 71.456
68 -1850 37.867 37.506
69 -1720 38.000 32.016
70 -1708 39.200 37.947
71 #1572 38.788 22.720
72 -1390 38.303 35.462
73 -1360 38.848 42.596
74 -1040 38.000 33.541
/) =940 38.424 36.876
76 =730 RELZT 3 67.924
77 -500 36.061 65.424
78 -380 35.576 45.933
79 -460 U273 43.170
80 -230 36.424 61.113
81 260 33.333 58.452
82 660 30.182 71.748
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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS021

CMOS NAND GATES

High-Voltage Types {20-Volt Rating)

Quad 2 input — CD4011B
Dual 4 Input — CD40128B
Triple 3 Input — CD4023B

B CD40118, CD4012B, and CD4023B

NAND gates provide the system designer
with direct implementation of the NAND
function and supplement the existing family
of CMOS gates. All inputs and outputs are
butfered.
The CD40118, CD4012B, and CD4023B
types are supplied in 14-lead hermetic dual-
in-line ceramic packages (D and F suffixes),
14-lead dual-in-line plastic packages (E suf-
fix),and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

CD4011B, CD4012B, CD4023B Types

Features:

Propagation delay time = 60 ns (typ.) at
CL=50pF, Vpp=10V
Buffered inputs and outputs
Standardized symmetrical output characteristics
Maximum inputcurrent of 1 uAat 18V
over full package temperature range;
100 nA at 18 V amd 25°C
100% tested for quiescent currentat 20V
5.V, 10-V, and 15-V parametric ratings
Noisa margin {over full package temperature
range:
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
Meets all requirements of JEDEC Tentative

Standard No. 13B, “Standard Specifications
for Description of “B’* Series CMOS Devices”

Voltagas referencad to Vgg Terminal) ... iiiiiiiiiirr s -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... .. 0.5VioVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT L0 uuviteion e i ciniunniesiinsatiiioasra it +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-650C10+1009C . ..ooiiiiiiiiiiiiiiiiinaeiiann bt S . -} f o+ AUV 500mW

FOrTa= +1009C10 +125%C. .ouie e vrantiaeniiiiiinnas Derata Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package o ) R e R T 100mW

OPERATING-TEMPERATURE RANGE (Ta)

STORAGE TEMPERATURE RANGE (Tgig). .+ +v . vvvnseeseienctaaeonissinennanis

LEAD TEMPERATURE (DURING SOLDERING):

At distanca 1/16 + 1/32 inch (1,59 £ 0.79mm) from casefor T0SmMax .....oieeieiniiiaeneeens +2685°9C

RECOMMENDED OPERAT‘l NG CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

: LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range {For T = Full Package ™ Uy % -
Temperature Range) :
TERMINAL ASSIGNMENTS

A
8
]
E
F
K+DEF
Vss
ToRVIEW TOP VIEW TOP VIEW
92¢S 24458401 o
92CS-24453 NCxNO CONNECTION $275-24315
CD4011B €D4012B CD40238
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FUNCTIONAL DIAGRAM

Jsh-B.CD
y—-4 12 vop
B
A 2 i35 "
B—L _l_?_‘"
c—4 LINPY
o3 He .
Ne—2] 19 ¢
vss— KEFEGH 18 ne

92CS§- 24759

CD40128
FUNCTIONAL DIAGRAM

238 92C5- 24761
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CD4011B, CD4012B, CD4023B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Tp)+ 28°C
o FSiipriy voLraGe (Vo1 +15 v
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) i
CHARACTER- g
ISTIC 25 el
Vo |Vin|VDD g
(V) vy | vy | 65 | —0 | +85 +125 | Min. | Typ. | Max. 3
Quiescent Device - 0,5 5 025 | 0.25 7.5 75 - 0.01 0.25 E
£ B
Current, — Jojelw|os{os| 15 | |- joor]os| , 3 shi
lop e S rTGE O R N E R R B
- |020] 2 5 5 | 150 [ 150 | - | 002 5 3 ;
Output Low 04 | 05| 5 | 064 | 061 | 042 | 036 | 0.51 1 = 2 N i
{Sink) Current 06 |o010| 10| 16 |15 | 1.1 09 | 1.3 | 26 - - : MEhiie
; e 5 hor
oL Min. 15 0’ 151 15 a2 2 28 24 34 68 5 ig. Typical voltage transfer characteristics.
% mA
el e e S B EN R o e T
s d 5 S o Bk N N\ ry: ® | R
Cl:rren;hi" 95 |010| 10 |16 |-t5 | 1.1 | -08[-13 ]| -26 [ - R .,%; A
il 135 |015| 15 |-42 | -4 | -28 | 24 |-34 | -68 | - < é\w" oy
: =4
Qutput Voltage: - 05| 5 0.05 = 0 |005 2 ‘ﬁ’ 7
o
Lawleal — o0 g 0.05 = 1110 <65 § SN
ol e ~ ol £5 0.05 pr 0o |oos5] | g 2T
Qutput Voltage: - 05| 5 495 495 5 - g I 1A A D o
High-Level, - lono] 10 9.95 395 | 10 | - £ R BTt 2 “-:3l
Yo tim. T § AKE 12,95 A 3 e R
Input Low 45 - 5 15 _ v 1.b 2 K z “(I‘o ; QG,%; l ts%! z 1550‘ g:
H
Voltage, g v 10 ) =, =3 3 INPUT FREQUENCY (f 1) ~ kHz E g
V"_ Max. 92C3-38903 = -
13.5 - 15 4 = T 4 (- Fig.2 — Typical power dissipation characteristics. o
fnput High 05458| - 5 3.5 5 - - T
Voltage, 1.9 bl 10 7 7 = L% [~ JARAIENT TEMPERATURE (TA)=Z5°C T
\" Min. Y/ A <
i 15135] — | 15 11 1 -
o T
InputiCuprant 08| 18 | 201 | x00 | %1 a | = [#1078] 01| pA 2 - TOJRURICE VOLTAGE [Voy)- 18
1N Max. 5
ge
3
7
i
8o A3
(]
S
3 fitts
d aitici : 1
DRAIN-TO-SQURCE VOLTAGE (Vo) —V e
Fig.3 — Typical output lew (sink) current
characteristics.
AMBIENT TEMPERATURE (Ta1*28°C DRAIN= TG~ SOURCE VOLTAGE {Vpg!—V DRAIN-TQ=SQURCE VOLTAGE {Vpg}—V
- | = «f! - i o
- T T T e T (e
£ GATE-TO-SOURCE VOLTAGE (VGs)e-3V, A ? QATE-T0 SOURCE VOLTAGE (gg+ -5 Vid Ti
:¥ H H % HH ,é
(P £-TO-20URCE VOLTAGE (Vgg)«i8 vHHH e 2 s o
x
g H “2 %
. ; H : :
g :i‘gz v E: H H =10 -.,.: 4 > g
G 78 I . £ g
5 A = H
(R =: T 15 .,j e .‘é
gt 2 2
3idiieices: : H 3 3
DRAMN-TO-SOURCE VOLTASK (Vp8}—V
PICI-IBAL 9263-24320R3 PICY-2832197
Fig.4 — Minimum output low (sink) current Fig.5 — Typical output high (source) cureent Fig.6 ~ Minimum output high (source] current
characteristics. characteristics. charscteristics.
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CD40118, CD40128, CD40238B Types
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Vs LOGIC DIAGRAM
* aLL INPUTS. TECT! 1 0F 4 GATES (NUMBERS
;Lv"cuos'i- Ecfion e IN PARENTHESES ARE

TEAMINAL NUMBERS
FOR OTHER GATES)

Voo

8 "? 202

P
» l:ll 3y
221

o 103

ol . : 4010}
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o hd L ] 3(8)
Mun

O— r’* LOGIC DIAGRAM
ol s
5| g
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Lo Voo
La
" 3 ﬂw
5 (91
J
c I s
: FT 3 1)) Vss
a *ALL INPUTS IRE PROYECI’ED
N2 Emar N

L OF 2 GATES (NUMBERS IN 7 6

PARENTHESES ARE TERMINAL
NUMBERS FOR OTHER GATES)

Yss

Fig.7 — Schematic and logic diagrams for CD40118. . Fig.8
Voo
lQT
13
EYR TN
’"'c'"” ” ﬂ 2 s12.2) 808,100
L2 2. po—d
. to- hm 5(8,I3}
g 2l :’] LOGIC DIAGRAM
] L —
o P Vi
3, - (]
8$%,1%) "'1 4 :ﬂ 0
L e 6(9,901
1 \ } =
e
goemtLy aviy
= Uq N
s q * ALL INPUTS ARE PROTECTED
BY CMOS PROTECT|
t OF 3 GATES (NUNBERS N ; L
PARENTHESES ARE TERMINAL 7
NUMBERS FOR OTHER GATES) Vg3 97CM-20927
Fig. 9 — Schematic and logic diagrams for CD40238.
DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 = 25°C; Input t,, ty=20ns,C; = 50pF, Ry = 200k
TEST CONDITIONS LIMITS
CHARACTERISTIC ; UNITS
Vpp
TYP. MAX.
MOLTS
Propagation Delay Time, 5 ‘125 250
10 60 120 ns
tPHL, tPLH i e o
5 100 200
Transition Time, 10 50 100 ns
TTHL, tTLH 15 40 80
Input Capacitance, Cy Any Input 5 7.5 pF
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d2Cu - 20828

— Schematic and logic diagrams for CD40128.

2 AMBIENT TEMPERATURE (Ty1=25°C
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Fig.10 - Typical propagation delay time per gate
as a function of load capacitance.
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Fig.11 ~ Typical transition time as a function of
/oad capacitance.



CD4011B, CD4012B, CD4023B Types

v
Do Vop fm
INPUTS INPUTS | QureuTs INPUES: §
v NOTE
Vs Vin - 3 3:’_@' e WMEASURE INPUTS
o e o ] SEQUENTIALLY,

Vi e = Vgs - TO BOTH Vgp AND Vgs:
| - CONNECT AL UNUSED

INPUTS TO EITHER

NOTE: Vpp Oft Vgg©
v TEST ANY COMBINATION v
. OF INPUTS o

@ 92{5-27402

92¢S-2T4 IRt
Vs Fig. 13 — Input-voltage test circuit. Fig. 14 — Input-current test circuit.

92C5-27ALIAY

Fig.12 — Quiescent-device-current test circuit.

Chip Dimenslions and Pad Layouts

E

_ COMMERCIAL CMOS
HIGH VOLTAGE iCs

57~
(1.448-1.651}
1 S . ; v —_ L
(0.102-0.254) 4—10
61-69 (0.102~0.254)
1.549-1.752) 1 66~ 74
I ¢ 2 g2 y (1.667-1.879) 9205-28883

CD4011BH CDA4012BH

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).

)
(1.448-1.651

0_
“ o sa)
% ; 66-74
e

667~ 1.8797 Saca-a8a8)

CD40238H
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T!) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with Tl's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (‘CRITICAL
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In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.
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party’s products or services does not constitute Tl's approval, warranty or endorsement thereof.
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Data Sheet

Quad, 1MHz, Operational Amplifiers for
Commercial, Industrial, and Military
Applications

The CA124, CA224, CA324, LM324, and LM2902 consist of
four independent, high-gain operational amplifiers on a
single monolithic substrate. An on-chip capacitor in each of
the amplifiers provides frequency compensation for unity
gain. These devices are designed specially to operate from
either single or dual supplies, and the differential voltage
range is equal to the power-supply voltage. Low power drain
and an input common-mode voltage range from OV to V+
-1.5V (single-supply operation) make these devices suitable
for battery operation.

Part Number Information

CA124, CA224, CA324, LM324, LM2902

File Number 796.5

May 2001

Features

» Operation from Single or Dual Supplies

» Unity-Gain Bandwidth ................... 1MHz (Typ)
e DCVoltage Gain ...................... 100dB (Typ)
+ Input:Bias'Current ... ... osusivvismensma s 45nA (Typ)
o Input Offset Voltage s« v i w v sis it ann s 2mV (Typ)
» Input Offset Current
- CA224, CA324, LM324,LM2902 . ......... 5nA (Typ)
s CATZIMM M . v i s e 3nA (Typ)

* Replacement for Industry Types 124, 224, 324

Applications

* Summing Amplifiers

PART

NUMBER TEMP. PKG.

(BRAND) | RANGE (°C) PACKAGE NO.
CAO0124E -65t0 125 |14 Ld PDIP E14.3
CA0124M -65t0 125 |14 Ld SOIC M14.15
(124)
CA0124M96 | -55to0 125 (14 Ld SOIC Tape and M14.15
(124) Reel
CA0224E -40to 85 |14 Ld PDIP E14.3
CA0224M -40 to 85 14 Ld SOIC M14.15
(224)
CAO0324E Oto 70 14 Ld PDIP E14.3
CA0324M Oto 70 14 Ld SOIC M14.15
(324)
CA0324M96 0to 70 14 Ld SOIC Tape and M14.15
(324) Reel
LM324N 0to 70 14 Ld PDIP E14.3
LM2902N -40to 85 |14 Ld PDIP E14.3
LM2902M -40to 85 |14 Ld SOIC M14.15
(2902)
LM2902M96 -40to 85 |14 Ld SOIC Tape and M14.15
(2902) Reel

Multivibrators
Oscillators
Transducer Amplif

DC Gain Blocks

Pinout
CA124, CA224, CA324, LM2902 (PDIP, SOIC)

OUTPUT 1 E

NEG.
INPUT 1

POS.

2

3

iers

LM324 (PDIP)
TOP VIEW

LA

14| OUTPUT 4

NEG
INPUT 4

POS.

13

INPUT 1

V+l4

POS. 5

INPUT 2

NEG.

iINpUT 2 [ ©

OUTPUT 2 | 7

EAZ

INPUT 4

my

POS.
INPUT 3

NEG.
INPUT 3

8 l OUTPUT 3

10

9

1

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
1-888-INTERSIL or 321-724-7143 | Intersil and Design is a trademark of Intersil Americas Inc. | Copyright © Intersil Americas Inc. 2001



CA124, CA224, CA324, LM324, LM2902

Absolute Maximum Ratings

SupplyVoltage. . . .............. .. ... ... ..... 32V or+16V
Differential Input Voltage . .. ................... ... ...... 32v
InputVoltage . .......... ... ... ... ... ... ..... -0.3Vto 32V
Input Current (V| <-0.3V,Note 1) ...................... 50mA
Output Short Circuit Duration (V+ <15V, Note 2) .. ... . Continuous

Operating Conditions
Temperature Range

o710 el SRl P St RN A -55°C to 125°C
CA224, EM2902%, . ii i s s o b s i ot o sroris -40°C to 85°C
CAB24IEMB24 5 v it v bt s e o i 0°C to 70°C

Thermal Information

Thermal Resistance (Typical, Note 3) 0,4 (°CIW)
PDIPPackage . .. ..., .. 95
SOICPackage . ........ccoviiun .. 175

Maximum Junction Temperature (Die). .................. 175°C

Maximum Junction Temperature (Plastic Package). . ... .... 150°C

Maximum Storage Temperature Range. . . .. .. ... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s) .. ........... 300°C

(SOIC - Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the

device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. This input current will only exist when the voltage at any of the input leads is driven negative. This current is due to the collector base junction of the
input p-n-p transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action, there is also lateral n-p-n
parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the amplifiers to go to the V+ voltage level (or to ground
for a large overdrive) for the time duration that an input is driven negative. This transistor action is not destructive and normal output states will re-
establish when the input voltage, which was negative, again returns to a value greater than -0.3V.

2. The maximum output current is approximately 40mA independent of the magnitude of V/+. Continuous short circuits at V+ > 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruction of

the device.

3. 0ya is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications  Values Apply for Each Operational Amplifier. Supply Voltage V+ = 5V, V- = 0V,
Unless Otherwise Specified

TEST TEMP. CA124 CA224, CA324, LM324 LM2902
PARAMETER CONDITIONS °c) MIN TYP MAX MIN TYP MAX MIN TYP MAX | UNITS

Input Offset 25 - 2 5 - 2 7 - - - mv
Voltage (Note 6) Ful 5 3 7 = _ 9 B ) 10 =
Average Input Rg = 0Q Full - 4 - - 7 - - 7 - uv/ec
Offset Voltage
Drift
Differential Input Full - - V+ - - V+ - - V+ \
Voltage (Note 5)
Input Common V+ =30V 25 0 - V+-1.5 0 - V+-1.5 - - -
Mode Voltage =
Range (Note 5) V+ =30V Full 0 V+ -2 0 V+ -2 -

V+ =26V Full S < - - - . 0 = V+ -2
Common Mode |DC 25 70 85 - 65 70 - - - - dB
Rejection Ratio
Power Supply DC 25 65 100 - 65 100 - - - - dB
Rejection Ratio
Input Bias I+ or |- 25 - 45 150 - 45 250 - - - nA
Grment(Note d) i sris T SR e e X 500 ; 40 | 500 | nA
Input Offset 1+ -1 25 - 3 30 - 5 50 - - - nA
et I 2IE o : 100 - z 150 : 45 | 200 | nA
Average Input Full - 10 - - 10 - - 10 - pA/°C
Offset Current
Drift
Large Signal R 2 2kQ, V+ =15V 25 94 100 - 88 100 - - - - dB
Voltage Gain (For Large Vg Swing)

RL 22kQ, V+ =15V Full 88 = - 83 - - 83 - - dB

(For Large Vo Swing)

2
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CA124, CA224, CA324, LM324, LM2902

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage V+ = 5V, V- =0V,
Unless Otherwise Specified (Continued)

TEST TEMP. CA124 CA224, CA324, LM324 LM2902
PARAMETER CONDITIONS (°c) MIN TYP MAX MIN TYP MAX MIN TYP MAX | UNITS
Output Rp =2kQ 25 0 - V+-1.5 0 - V+-1.5 - - - \Y
\S"‘;ji‘:ge High |R =2k, V+=30V | Ful | 26 ’ : 26 : . 5 : a v
Level TR =2ka,ve=26v | Ful - : . : = 5 22 . . v
Ry =10kQ, V+ = 30V Full 27 28 - 27 28 - 23 28 - Vv
Low Ry =10kQ Full - 5 20 - 5 20 - 5 100 mV
Level
Output  Source |Vi+=+1V, V|-=0V, 25 20 40 - 20 40 - - - - mA
Current V+ =15V
Vi+ =1V, V|-= 0, Full 10 20 . 10 20 - 10 20 2 mA
V+ =15V
Sink | V=0V, V-= 1V, 25 10 20 - 10 20 - - - - mA
V+ =15V
Vi+ =0V, Vj-= 1V, 25 12 50 ! 12 50 i - - - A
Vo =200mV
VI-=1V, V|+ =0, Full o 8 - 5 8 - 51 8 - mA
V+ =15V
Crosstalk f=1to 20kHz 25 - -120 - - -120 - - - - dB
(Input Referred)
Total Supply R = Full - 0.8 2 - 0.8 2 - 0.7 1.2 mA
Current R = o, V4 = 26V Fujsi=tld : L C : - 3 15 3 mA
NOTES:

4. Due to the PNP input stage the direction of the input currentis out of the IC. No loading change exists on the input lines because the current is
essentially constant, independent of the state of the output.

5. The input signal voltage and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit of the
common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

6. Vo = 1.4V, Rg = 0Q with V+ from 5V to 30V, and over the full input common mode voltage range (0V to V+ - 1.5V).

Schematic Diagram (One of Four Operational Amplifiers)

INPUTS
‘@

V+

Qq

Qg f—<—K Qg

—> TO 2,3,4

50uA
_ﬁQu 8l
—> TO 2, 3,4

0J6,
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CA124, CA224, CA324, LM324, LM2902

Typical Performance Curves

140
Ta=-40 < Tp <85°C Ta=25°C
= V+ = 30V
@ 120
il T
2 10
s N - e“
i \ T v
g 80 N E 450 © Vo
& E
] \ o V| AR N INPUT
> 60 — o
: N < 400 5 / \J
o =
3 a £ 350 i
i V*=10TO 15V \ V4 =26V g \OUlPUT
& 20 5 300
: N ° Ve
0 h 250
1 10 100 1K 10K 100K 1M 10M 0 1 25Es 47 5 675 fgziiaig
FREQUENCY (Hz) TIME (us)
FIGURE 1. OPEN LOOP FREQUENCY RESPONSE FIGURE 2. VOLTAGE FOLLOWER PULSE RESPONSE

(SMALL SIGNAL)

Ta=25°C
V+ =15V
RL =2kQ
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OUTPUT VOLTAGE (V)
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34
g 3
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E 1
o
=
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TIME (us)

FIGURE 3. VOLTAGE FOLLOWER PULSE RESPONSE (LARGE SIGNAL)

vlCR =0V
60
> \‘/ e

50 V+ =30V g
B3 E
£ g 4
= 40 15V i
g . z
g 30 5V Soed
2 ]
(6] = &
5 2 5 2
o (2]
z Ta=0°C TO 125°C

10 1

-55°C
0 0 1
75 50 -25 0 25 50 75 100 125 0 5 10 15 20 25 30
TEMPERATURE (°C) POSITIVE SUPPLY VOLTAGE (V)

FIGURE 4. INPUT CURRENT vs AMBIENT TEMPERATURE FIGURE 5. SUPPLY CURRENT vs SUPPLY VOLTAGE
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CA124, CA224, CA324, LM324, LM2902

Typical Performance Curves (Continued)

20 3 e '
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CA124, CA224, CA324, LM324, LM2902

Dual-In-Line Plastic Packages (PDIP)

o gy
E
INDEX _,

[-B-]
[-A-]
D —>
BASE
PLANE ( \ A2 AA
H [c-1Y
SEATING - Ly
PLANE L
T
D1 > —
D1 ] }
B1 A ec—>
B l— ¢
e
0010 025@[c|A[B® I 3
NOTES:

1.

Controlling Dimensions: INCH. In case of conflict between English
and Metric dimensions, the inch dimensions control.

. Dimensioning and tolerancing per ANSI Y14.5M-1982.
. Symbols are defined in the “MO Series Symbol List" in Section 2.2 of

Publication No. 95.

. Dimensions A, A1 and L are measured with the package seated in

JEDEC seating plane gauge GS-3.

. D, D1, and E1 dimensions do not include mold flash or protrusions.

Mold flash or protrusions shall not exceed 0.010 inch (0.25mm).

. E and [ep| are measured with the leads constrained to be perpen-

dicular fo datum [ -C-].

. eg and eg are measured at the lead tips with the leads uncon-

strained. e must be zero or greater.

. B1 maximum dimensions do notinclude dambar protrusions. Dambar

protrusions shall not exceed 0.010 inch (0.25mm).

. N is the maximum number of terminal positions.
. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3,E28.3,

E426 will have a B1 dimension of 0.030 - 0.045 inch (0.76 -
1.14mm).

E14.3 (JEDEC MS-001-AA ISSUE D)
14 LEAD DUAL-IN-LINE PLASTIC PACKAGE

INCHES MILLIMETERS T
SYMBOL | MIN MAX MIN MAX | NOTES

A 3 0.210 - 5.33 4
A1 0.015 2 0.39 2 4
A2 0115 | 0195 | 293 4.95 =
B 0014 | 0022 | 0356 | 0.558 -
B1 0045 | 0070 | 1.15 177 8
c 0.008 | 0.014 | 0204 | 0.355 .
D 0735 | 0775 | 1866 | 19.68 5
D1 0.005 - 0.13 i 5
E 0.300 | 0325 | 7.62 8.25 6
E1 0.240 | 0.280 | 6.10 7.11 5
e 0.100 BSC 2.54 BSC B
en 0.300 BSC 7.62 BSC 6
e - 0.430 - 10.92 7
L 0115 | 0150 | 2.93 3.81 4
N 14 14 9

Rev. 0 12/93
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CA124, CA224, CA324, LM324, LM2902

Small Outline Plastic Packages (SOIC)

f M14.15 (JEDEC MS-012-AB ISSUE C)
14 LEAD NARROW BODY SMALL OUTLINE PLASTIC
T Bz @@ PACKAGE
E
INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES
A 0.0532 | 0.0688 1.35 1.75 -
A1 0.0040 | 0.0098 0.10 0.25 -
SEATING PLANE B 0.013 0.020 0.33 0.51 9
C 0.0075 | 0.0098 0.19 0.25 -
|<— h x 45°
I D 0.3367 | 0.3444 8.55 8.75 3
; f j:|l i E 0.1497 | 0.1574 3.80 4.00 4
[ e 0.050 BSC 1.27 BSC -
A1 ’(\ f
C H 0.2284 | 0.2440 5.80 6.20 -
E h 0.0099 | 0.0196 0.25 0.50 5
0250010 @[c[a@[@)| L 0.016 | 0050 | 040 | 127 6
NOTES N 14 14 i
: S . A : o 0° 8° 0° 8° 5
1. Symbols are defined in the “MO Series Symbol List” in Section 2.2 of
Rev. 0 12/93

Publication Number 95.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension “D” does not include mold flash, protrusions or gate burrs.
Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.006
inch) per side.

4. Dimension “E” does notinclude interlead flash or protrusions. Interlead
flash and protrusions shall not exceed 0.25mm (0.010 inch) per side.

5. The chamfer on the body is optional. If it is not present, a visual index
feature must be located within the crosshatched area.

. “L"is the length of terminal for soldering to a substrate.

. “N” is the number of terminal positions.

. Terminal numbers are shown for reference only.

. The lead width “B”, as measured 0.36mm (0.014 inch) or greater
above the seating plane, shall not exceed a maximum value of
0.61mm (0.024 inch).

10. Controlling dimension: MILLIMETER. Converted inch dimensions

are not necessarily exact.

© o N>

All Intersil products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at website www.intersil.com/design/quality/iso.asp.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time without notice.
Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and reliable. How-
ever, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site www.intersil.com

Sales Office Headquarters

NORTH AMERICA EUROPE ASIA
Intersil Corporation Intersil SA Intersil Ltd.
2401 Palm Bay Rd. Mercure Center 8F-2, 96, Sec. 1, Chien-kuo North,
Palm Bay, FL 32905 100, Rue de la Fusee Taipei, Taiwan 104
TEL: (321) 724-7000 1130 Brussels, Belgium Republic of China
FAX: (321) 724-7240 TEL: (32) 2.724.2111 TEL: 886-2-2515-8508
FAX: (32) 2.724.22.05 FAX: 886-2-2515-8369
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