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ABSTRACT

This paper proposes the metal mine detector which can detect metal by
electromagnetic field. An alternating electromagnetic field is established using an
transmitting coil. An adjacent receiver coil is used to measure the energy level in the
vicinity of the search coil. A synchronous demodulator is used to produce a direct
current voltage which varies in proportion to the disturbance of the electromagnetic
field by a conductive object. This voltage is amplifier and audible and visible signals
are produced when the disturbance exceeds a level set by the sensitivity controls. This

metal mine detector equipment is very useful to find the metal search the weapon so it
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can be apply to use for the warrior and the police.
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2.3.1 Beat Frequency Oscillator ( BFO)
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2.3.2 VLF Phase Angle
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2.3.5 Induction Balance ( IB) 130 Transmit / Receive ( TR)
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SEMICONDUCTORT™

CD4046BC
Micropower Phase-Locked Loop

Genera! Description The INHIBIT input, .w.he.n high, disables the VCO gnd
) source follower to minimize standby power consumption.
The CD4046BC micropower phase-locked loop (PLL) con-  The zener diode is provided for power supply regulation, if
sists of a low power, linear, voltage-controlled oscillator necessary.
(VCO), a source follower, a zener diode, and two phase
comparators. The two phase comparators have a common
signal input and a common comparator input. The signal Features
input can be directly coupled for a large voltage signal, or B Wide supply voltage range: 3.0Vto 18V
capaditively coupled to the self-biasing amplifier at the sig- @ Low dynamic power consumption: 70 pW (typ.) at f, =
nal input for a small voltage signal. 10 kHz, Vpp = 5V
Phase comparator |, an exclusive OR gate, provides a digi- - _
tal error signal (phase comp. | Out) and maintains 9%” W/YOD Geduancy: 1LaNHz (iyp.) INGBG IOV
phase shifts at the VCO center frequency. Between signal B Low frequency drift: - 0.06%/°C at Vpp = 10V with tem-
input and comparator input (both at 50% duty cycle), it may perature
lock onto the signal input frequencies that are close tohar- g High VCO linearity: 1% (typ.)
monics of the VCO center frequency.
Phase comparator Il is an edge-controlled digital memory App[ications
network. It provides a digital error signal (phase comp. I
Out) and lock-in signal (phase pulses) to indicate a locked M demodulator and madulator
condition and maintains a 0° phase shift between signal  Frequency synthesis and multiplication
input and comparator input. + Frequency discrimination
The Im%fﬂ;ldtagg-cgntmﬂed os]grﬂ!atof (VCO()j produces an  » Data synchronization and conditioning
output signal (VCO Out) whose frequency is determined by | :
the voltage at the VCOyy input, and the capacitor and resis- ;loltag&to—frequency STHENY
tors connected to pin C1,, C15, R1and R2. xe ng
» FSK modulation

The source follower output of the VCOpy (demodulator Out)
. trol
is used with an external resistor of 10 kQ or more. V.o N N

Ordering Code:

Order Number | Package Number Package Description
CD4046BCM M16A 16-Lead Small Outline integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow Body
CD4046BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300° Wide

Devices also avaiable in Tape and Reel. Specify by appending the suffix letter *X to the ordering code.

Connection Diagram

Pin Assignments for SOIC and DIP

] U s
PHASE PULSES ~—1 — Voo
2 5
PHASE COMP | OUT ——4 — 2enen
3 "
COMPARATOR IN ~— t— SIGNALIN
K] 13
VEQ OuT — — PHASE COMPII QUT
INRIBIT —5—' "1' R2
8 11
tin — — A1
7 10
c1y —| }— DEMDOULATOR OUT
8 )
Vgs = — YCOIN

Top View

© 1999 Fairchild Semiconductor Corporation DS005968.prf www.fairchildsemi com
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CD4046BC

Block Diagram

SIENAL
n

1

Voo

16

g 7 PHASE
COMPARATOR |

]

2 PHASE COMP I OUT

-

13

PHASE

N CCMPARATOR

¥

PHASE COMP 1} QUT

n

coMPARATOR | 4
" 3 ’
Rt - N
r 2 > »
¥eo
I
o

-O PHASE PULSES

L 4

| e 3
B
& ol 9 VEOIN Low
t—1 Voo o~ PASS
I FHLTER
Vsg ‘—’\R‘ﬂr—o-‘—l"—' - ATOR
s SOUACE ﬂ,g_‘n 4
i 1 FOLLOWER [ ]
53 =—AAA~O—
INHIBIT O—

- !q

J)' Au
Vgs ZEMER

FIGURE 1.
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Absolute Maximum Ratingsote 1)

(Note 2)

DC Supply Voliage (Vpp)
lnput Vol!age (le)

Storage Temperature Range (Tg)

Power Dissipation (Pp)
Dual-In-Line
Small Cutline

Lead Temperature (T, )
(Soidering, 10 seconds)

0510 +18 Ve
~0.510 Vg +0.5 Ve
-85°Clo +150°C

700 mW
500 mwW

260°C

Recommended Operating
Conditions (Note 2)

DC Supply Voitage (Vpp) 3to 15 Vpe
Input Voitage (Vin) 0to Vpp Vpe
Operating Temperature Range (Ta) —40°C to +85°C

Note 1: "Absolute Maximum Ratings® are thcse values beyond which the
safety of the device cannct be guaramteed. They are not meant to imply
that the devices should be ocperated at these limits. The table of *Recom-
mended Operating Conditions™ and "Electrical Characteristics” provides
conditions for actual device operation.

Note 2: Vgg = OV unless ctherwise specified.

DC Electrical Characteristics (Note2)

—48°C +25°C +85°C
Symbol Parameter Conditions Units
Min | Max | Min Typ | Max | Min | Max
Iop Quiescent Device Current Pin 5=Vpg Pin 14=Vpg
Pin3,9=Vss
Vop=5Y 20 0.005| 20 150 pA
Vpp =10V 40 0.01 40 300 pA
Vpp =15V 80 0.015 80 600 uA
Pin 5=V, Pin 14 = Open,
Pn3,8=Vsg
Vpp =5V 70 5 55 205 pA
Vpp =10V 530 20 410 710 pA
VYpp =15V 1500 50 | 1200 1800 | pA
Vou LCW Level Output Voltage Vpo =5V 0.05 4] 0.08 0.05 vV
Vpp =10V 0.05 0 0.0& 0.05 v
Vpp =15V 0.05 0 0.05 0.05 v
Von HIGH Level Output Voltage Vpp =5V 4.95 495 5 4.95 \
Vpp =10V 9.95 9.85 10 9.95 \
Vpp =15V 14.95 1495| 18 14.95 \'
Vy LOW Level Input Voltage Vpp =5V, V5=0.5V or 4.5V 1.5 225 Y15 15 v
Comparator and Signal In Vpp =10V, Vg= 1Vor 8V 3.0 4.5 30 3.0 v
Vpp =15V, Vg = 1.5V or 13.5V 4.0 625 | 40 4.0 v
Viy HIGH Level Input Voitage Vpp =5V, Vo =0.5V or 4.5V als 35 | 275 35 v
Comgparator and Signal In Vpp =10V, Vo= 1Vor 9V 7.0 7.0 5.5 7.0 "
VDD=15\‘/—,V0=1.5VDI13.5V 11.0 11.0 | 825 11.0 \4
low LOW Level Output Current Voo =5V. Vo=0.4V 0.52 044 | 0.88 0.38 mA
(Note 4) Ypp =10V, Vo= 0.5V 1.3 11 4 2:26 0.8 mA
Vpp =15V, Vo= 1.5V 3.8 30 8.8 24 mA
lon HIGH Level! Output Current Vpp =5V, Yo =4.8V -0.52 -0.44 | -0.88 —-0.36 mA
(Nota 4) Vpp =10V, Vo= 9.5V -1.3 -1.1 | -225 X] mA
Vpp = 15V, Vo= 135V -36 -30 | -88 24 mA
hn INpuy vunen All Inputs Except Signal Input
Vop =15V, V=0V -0.3 -1073| -03 -1.0 | pA
Vpp =15V, Vyy = 15V 0.3 105 | 03 1.0 | pA
Cin Input Capacitance Any Input (Ncte 3) 75 pF
Py Totat Power Dissipation fo=10kHz R1=1MQ,
R2 = o, X0y = Guy/2
Vpp =5V 0.07 mw
Vpp = 10V 0.6 mw
Vpp = 15V 2.4 mw

Nota 3: Capacitance is guaranteed by periodic testing.
Nota 4: I, and I are tested one output at a time.

www.fairchildsemi.com
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CD4046BC

AC Electrical Characteristics (ot 5)

Ta=25°C, C_ =50 pF

Symbol l Parametar Condttions ' Min l Typ | Max Unks
VCO SECTION
oo Operating Current fo=10 kHz, R1=1MQ,
R2= 0, (XOyn = gay/2
Vpp =5V 20 RA
Vpp= 10V 90 RA
Vpp = 15V 200 HA
fMax Maximum Operating Frequency C1=50pF, R1=10kQ,
R2=co, XOjN=cay
Vpp=5V 0.4 0.8 MHz
Vpp= 10V 0.6 12 MHz
Vo= 15V 1.0 1.6 MHz
Linearity VCOy = 2.5V 0.3V,
R12 10k, Vpp = 5V 1 %
VCOy =5V 2.5V,
R12400 kQ, Vpp = 10V 1 %
VCO, = 7.5V 25V,
R121MQ, Vpp =15V 1 %
Temperature-Frequency Stability %ol°C<1/$. Gap
No Frequency Offset, fyy=0 R2=w
Vpp=5V 0.12-0.24 *°C
Vpp= 10V 0.04-0.08 %/°C
Vpp= 15V 0.015-0.03 %/°C
Freguency Offset, fyyy #0 Vpp=5V 0.08-0.12 %/°C
Vpp=10V 0.05-0.1 %/°C
Vpp=15V 0.03-0.06 %°C
VCOy Input Resistance Vpp=5V 108 mMQ
Vpp= 10V 108 mMQ
Vopp= 15V 108 MQ
vCO Output Duty Cycle Vpp=5V 50 %
Vpp=10V 50 %
Vpp=15V 50 %
UTHL VCO Output Transition Time Vpp=5V S0 200 ns
b Vpp= 10V 50 100 ns
Vpo=15V 45 80 ns
PHASE COMPARATORS SECTION
Riy Input Resistance
Signal Input Vpp=5V 1 3 MQ
Vpp= 10V 02 0.7 MQ
Vpp=15V 0.1 0.3 MQ
Comparator Input Vpg=5V 108 MQ
Vap=10V 10° Ma
Vpp=15V 108 MO
AC-Coupled Signal Input Voitage Cseres = 1000 pF
Sensitivity f= 50 kHz
Vop=5V 200 400 mv
Vpp=10V 400 800 mV
Vpp=15V 700 14C0 mV

www.fairchildsemi.com




AC Electrical Characteristics (Continued)

Symbot Parameter Conditions ‘ Min l Typ Max l Units
DEMODULATOR QUTPUT
VCOn- | Offset Voitage RS2 10kQ, Vpp =5V 1.50 2.2 v
Voeu RS2 10k, Vpp = 10V 1.50 2.2 v
RS 250kQ, Vpp =15V 1.50 22 v
Linearity RS250k0
VCO)y =2.5V £0.3V, Vpp = 5V 0.1 %
VCO =5V £2.5V, Vpp = 10V 0.6 %
VCO;y = 7.5V 45V, Vpp = 15V 0.8 %
ZENER DIODE
Vz Zener Diode Voitage 1=50 pA 8.3 7.0 7.7 v
Rz Zener Dynamic Resistance Iz=1mA 100 Q

Note 3: AC Parameters are guaranteed by DC correlated testing.

Phase Comparator State Diagrams

PHASE COMPARATOR |

INPUT STATE I
;om;::,\mn B 1 =
I
SIGNAL
2 ® l O
PHASE COMP 1 QUT 0 I
PHASE COMPARATOR 1l

INPUT STATE

COMPARATOR
IN

SIGHAL
m

PHASE COMP 1] OUT

PHASE PULSES

FIGURE 2.
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CD4046BC

Typical Waveforms

SIGNAL IN
COMPARATGR IN

PHASE COMP § QUT

VO
(LOW PASS FILTER QUTPUT)

SIGRAL IR

VeO) N
(LOW PASS FILTER QUTPUT)

L

Vi

COMPARATOR IN
Vi

PHASE PULSES

Vi
PHASE COMP Il GUT

PHASE COMPARATOR §

Vss

Vou

o—1 LI L
Voy —

voo— LT LML
Vo —

VoL AN

FIGURE 3. Typical Waveform Employing Phase Comparator | in Locked Condition

PHASE COMPARATOR Il

Vop I—l n
Vs

S R

VoL —

FIGURE 4. Typical Waveform Employing Phase Comparator Il in Locked Condition
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CD4046BC

Typical fyax/faun vs R2/R1
164
Tp-25°C
fmax WHEN VCOjy = Vpp
fmin WHEN VCOjy = Vgg
103 = EeE—

H.
|

1l

i1y

Imax/tmin
%

10 == =
i ZVpp = 5V
#r I
1 | f LI
0.01 8.1 1 10 102
R2/R1
FIGURE 7.
Typical VCO Power Dissipation
at Center Frequency vs R1
108 o
s :TA =25°C
3 107 EVEOy=Vpp/2, R2=c0
g - INHIBIT = Vsg
= 18
<
&
g s L1~ 500F,
- % __Lir‘r_b1'= 1 uF
s 104 7/ SUPPLY L]
H VOLTAGEL
.1 Vpo =15V H
> 10\{
y 1
o 102 !
3 sl
10 i
10 102 103 104
R1 {(kQ)
FIGURE 8.
N~ lo ooiain approximate total power dissipation of PLL system for no-signal input: Phase Comparator |, Pp (Total) = P (fo) + Pp (haw) + Py (Rs); Phase

Caomparator I, Py (Tetal) = Py (fyn)-
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Typical Performance Characteristics

107
108
103
104
103

102

fy — CENTER FREQUENCY (Hz)

101

1

Typlcal Center Frequency vs C1
forR1 =10 kQ, 100 kQ and 1 MQ
- VCO|N Vpp/2, B2 =
3 SRR AN IO I N B
N = Vm] = 15V
- VDD WV
_'.V =
/LL!DD
7% =
i
PO IT
R1 =100k
PtRi=1m

1075 10-3 10-3 102 10-1 1 10 102
— VCO TIMING CAPACITOR (uF)

10’
108
105
104
103

102

fmin = FREQUENCY (Hz)

101
1

FIGURE 5.
Typical Frequency vs C1
for R2 = 10 kQ, 100 kQ and 1 MQ
i HETp = 26°C]
== VEO)y = Vsg
1 1 Vpp = 15 i i
R EEUR Y S TNV
= Vpp = 10V
11 fL| DD| m ot B
Git H0p %5\gr
Zat
}R2 = 10
) 8 H ¥ §
i,ﬂ = 100K
N Rz 1:
LIRS ll!ll 1]

10-% 19-8 19-3 10-2 18- 1 16 192
VCO TIMING CAPACITOR (.F)

Nota: To obtain approximate total power diss)
Comparator #, Pp (Tetat) = Pp (fyn)-

c1-

FIGURE 6.

of PLL system for no-signal input: Phase Comparator |, Py (Total) = Py (f,) + Pp (fuw) + Pp (Rg); Phase

www.fairchildsemi.com
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Pp — VCO POWER DISSIPATION (uW)

Pp ~ SCURCE FOLLOWER POWER DISSIPATION (uW)

Typical VCO Power Dissipation at fyyy vs R2
108

H Ta=25C]
VCOiN = Vss
C1=50pF
H01=14F
- SuppLY H
= VOLTAGE 5
= Vpp = 15V]]
10V
~ T
5V
10 102 103 104
R2 (k)
FIGURE 9.

Typical Source Follower Power Dissipation vs Rg

107
106
10
104
103
102

10

Nots: To obtain app total power dissi|

Comparator Il, Py (Tctal) = Py (fy)-

R T s
VCU|N=VDD/2,R1=RZ=°°5
e SUPPLY =5
D S s, O VOLTAGE T
NMVpp = 15V
S 10\'1
5V
[
I
10 102 103 108
Rg — (kQ2)
FIGURE 10.

of PLL system for no-signal input: Phase Comparator |, Py (Total) = Pp (fo) + Pp (fyun) + Pp (Rg); Phase

9 www.fairchildsemi.com
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CD4046BC

LINEARITY (%)

LINEARITY (%)

103

»

102

[ VDD =10V, VCOy = 5V £2.5V, R2 = o

— % LINEARITY =

—j—b{ =50 pF 4
10 L 100 pF

TA=25°C
"t - H(5V)

x 10015
[1] g

J A

0.001 F o]

L_{ 0.01,0.14F :\

N/

[}

L g = ————— N

2.8V} + /{7.5V)

2
YT B 0

01 =+
10-1

103 —

1 10 102 103
R1 (k)

P o O S D = T =

=
™

Vpp = 15V, VEQyy = 7.5V =5V, R2 = = |

% LINEARITY =

L a

= Ta=25C

fa — £(7.5V)

©1=50pF ]|

—t
<

[ | 100 pF §~§

18’4

1 0.01,0.1 xF N

1= 0.081 pF
NN RN

/A
/4
7

NN

—fo

. f(2.5V) + f{12.5v) SN

AINAGESEE W bili 1

01—
10-!

FIGURE 11.

1 10 102 103’

R1 (k)
Typical VCO Linearity vs R1 and C1

Nota: To obtain approximate total power dissipation of PLL system for no-signal input: Phase Comparator 1, Pg (Total) = Pp (fo) + Pp (fuun) + Pp (Rs); Phase

Comparator I, P (Total) = Py (fym)-
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Design Information

This information is a guide for approximating the value of
external components for the CD40468 in a phase-locked-

In addition to the given design information, refer to Figure
5, Figure 6, Figure 7 for R1, R2 and C1 component selec-

loop system. The selected external components must be  tions.
within the following ranges: R1, R2 2 10 kQ, Rg 2 10 kQ,
C1250pF.
Using Phase Comparator | Using Phase Comparator i
Characteristics VCO Without Offset VCO With Offset VCO Without Offset VCO With Offset
R2=w R2=o
VCO Frequency
o ki - aax ’ feax ¥
f ; LN 2
Tum t -—lﬂ LT —4"—’
s f n t fa 21
- >, | i o % .
oyR Vo Voo Voo vop Voo Voot vap
VCO IRPYT YORTAGE YED RPT YOLTASE VOO WPUT VOLTASE VCO ISPUT YOLTASE

For No Signal Input

VCO in PLL system will adjust
to center frequency, f,

VCO in PLL system will adjust to
lowest operating frequency, T,

Frequency Lock 2 fi = full VCO frequency range
Range, 2 25 DG <F o
Frequency Caplure m
Range, 2 ¢ '] 2ic = l /_zlf_L

L 71

ouT
"L:!
Rl nT

Loop Filter Component o A\
Selection
- For 2 fc, see Ref. fe="f_

T @2
Phase Angle Between 90° at center frequency (f,), approximating Always 0° in lock
Single and Comparator 0° and 180° at ends of lock range (2 f)
Locks on Harmonics Yes No
of Center Frequency
Signal Input Noise High Low
Rejection

www.fairchildsemi.com
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CD4046BC

G.S. Moschytz, “Miniaturized RC Filters Using Phase-Locked Loop”, BSTJ, May, 1965.
Floyd Gardner, “Phaselock Techniques™, John Wiley & Sons, 1966.

Using Phase Comparator | Using Phase Comparator II
Characteristics VYCO Without Offset VCO With Offset VCO Without Offset VCO With Offset
R2=w R2=
vco Component Given: f,. Given: fyand f. Given: fay. Given: friq and fay.
Selection Use f, with Calculate £, Calculate f, from Use i with
Figure 5 to from the equation the equation Figure 6 to
determine Rtand C1.  |f, =1, -1, f to determine R2 and
fo = 22X ct
2
Use fr with Figure 6 to Calculate
determine R2 and CH1. f
max
Tmin
Use f, with Figure 5 to
Calculate determine R1 and C1. [Use
fmax fmax
fmin fmin
with Figure 7
from the equation to determine ratio
. ¢ fo + fL R2/R1 to obtain R1.
fin  fo— 1
Use
fmax
Trmin
with Figura 7
to determine ratio R2/
R1 to obtain R1.
References
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Physical Dimensions inches milimeters) unless otherwise noted

0.150-0.157
{3.810-3.83)
0.010-0.029

J 13

—]

0.008— u 010
{0.203-0.254)
TYP ALL LEADS
amz;
ALLLEAD TS

16-Lead Small Qutiine Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow Body
Package Number M16A

8% MAX TYP
ALL lEAIS

0.076-0.050
(0.486-1.270)

TYP ALL LEADS

0.053-0.089
{1326 -1.753) 0.004-0.018
(0.102 - 0.25¢)
; r =

, | 0.386—0.094
{9.804-10.00)

1

FIAAAANAAS
|

28 -9.248
(5.791-6.138)

l:/e% AR

506 7
TDENT D.010 pyax

00140020 1yp
10.355—0.508)

{120

L] La,.’ ‘

(8. Zﬂ)

MIBA KLV H)

13 www.fairchildsemi.com
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CD4046BC Micropower Phase-Locked Loop

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

; 0.740-0.780 o
18.80-19.81 PN
| { il )
0.250£0.010
{6:350%0.
OPTION 01 OPTION 02 ooes
0.130 £0.005
0.080 40 P 0.300-0320
;B £0.127) —-' {isz9) TP opnoNAL (7 520 aua) i

0.145 = 0.200 !
(3.683-5.080) {
?
95°25° m 0016
90° 4°1'YP P
(osos) s 0280 ~0.406)
0.125-0.150 0.030£0.015_ (7"2)
(3175= smo‘lj L (0.76220.331)

0414=0.023 | 010020010 o 32500 040
(°-35§Y‘P°~"°‘ oosozomo ( paLoae. D) ——_:—?%: NIGE (REV F)
(1‘27%0.254) (8255*5%8)

16-Lead Plastic Duakin-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N16E

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-

body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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National Semiconductor

LM124/LM224/1L.M324/LM2902 :
Low Power Quad Operational Amplifiers

General Description

The LM124 series consists of four independent, high gain.
internally frequency compensated ogeraticnal amplifiers
which were cesigned speciiicaily to ogerate from a single
pGwer supply over a wide range of voltages. Operztion irom
spiit cower supplies is also possicle and tha low power sup-
ply current Crain is independent of the magnituce of the
power supply veltage.

Agoiication areas include transducer amplifiers, OC gain
blocks and zil the conventional op amp circuits wnich now
can te more easily implemented in single power supply sys-
tems. For example, the LM124 series can be direcily operat-
ed off of the standarc +3V power sueply voltage which is
.useaq in digital systems and will easily provide the required
interiace electronics without requiring the additionzi = 15V
power supglies.

Unique Characteristics

B In the linear mode the input common-mode voitage
range inclucdes ground and the ouicui voltzge czn zaisc
swing to ground, aven though ogerated from cnly a sin-
cle power suppiy voltace

a3 The unity gain cross frequency is temperzture
compensated

B The input bizs current is also temparaiure
ccmoensated

Advantages

® Eliminates nsed for duzl succlies

| Four internally comcensaizd co amgs in a single
package

m Allows directly sensing near GND anc Vour also goes
to GND

a Compatible with zil forms of logic

® Power crain suitzcle ior batizry operation

Features
B Internally "22uiicy comzen
® Lzrge OC voitzc2 cain
B Wide banawicth (unity gzin)
(temperzaiure ccmzensatsd
m \Wide power succiy ranga:
Single succiy 3Vic 2V
or cual sucplies =15V 10 =z igvY
u Very low suoply current drain (760 uA}—=ssentially in-
dapendent of succry volage
m Low input biasing currant
t=mperzature ccmeenszaied)
® Low input ofiset veliage 2my
arc ofiset current
= Incut common-mece vortage range inciuces ground
Differential incut véé(age range equal to the power sue-
£ly voitace
B Large culput voltace swing

ted for urnity gain

100 ¢35
1 MHz

DWio V= — 1.5V

Connection Diagram

Dual-Ir-Line Package

OUTPUT & INPUTA™ NPy L” N0 INPUTIT WruT 3T QuTAUTS
i

1
" 1 [t} in 1 3 iy

TN e

| C
NN TS

i
INUT T cuTPuUT?

SUTPUT T iw2uT 1™ veuTs® i NPUT 27
TL'/$299--

Top View

Order Number LM124J, LM124AJ, L}M124J/883°,
LM124A0/883", L1224J, LM224AJ, LM3244, LM324M.
LM324AM, LM2902M, LM324N, LM324AN or LM2902N

See NS Fackage Number J14A, M14A or N14A

1224 avanazie cer o

122 avanacre cer JM33S

w g — [
i

s
TLIH/§299-52
Order Number LM124AE/883 or LM 124E/883
See NS Package Number E20A

)

”—, NTPUT &
'._"—!»mn-
emm—tT Y
LMi124wW ™=
T 3.

NPT -

I

ozzr s

TAN/S235-55
Order Numper LM124AW/283 or LM124\W/883
See NS Package Number W148
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Vo = 0U

Yy = birut
VOL1ACE (V)

Yy = OUIPUT VOLTAGL
KIFLKLNCLD 10 VY (Vi)

LV, = WU VOUTACL (1Y)

Ayoy = YOUTAGE GAul (ah)

¥* CR V™ = FOWER SUPPLY YOLTACE (2 Vo)

VOUIACE (V)

Input Voitage Range

15 -
: 7
: !
i i
10 £
- |
[} s 10 15

Voltage Gain

V* = SUPPLY YOLTAGE (Vo)

Voltage Follower Pulse
Response

o

-

] 10 p-] 0 Q
t = TME (ua)

Qutput Characteristics
Current Sourcing
[ -

" - CUTPUT SCURCE CURRENT (maoc)

Vo = OUIPUT YOLIAGE (Yye)

I = INPUT CURRCNT (nkpc)

Ayow = YOLTACE GAIN (dB)

o, = OUIPUT YOI TACL (niV)

oot

fypical Performance Characteristics

Input Current

S

d 8

885 6 88

.v"='.svx ]

s

TR e

0
-8 =35 =15 5 25 45 £S5 S 1CS S

Ty = TOPBATURE (°7)

Open Loop Frequency
Response

O TN
V' =10 T0 15Ve &
-58°C<T, <+125°C ]

10 6 100 10k 10k 100k 1OW 1OW
{ = FREQUENCT (Hz)

Voltage Follower Pulse
Response (Small Signal}

of W2 s 4/ 8
t = THE ()

Qutput Characteristics
Current Sinking

A ot (8] 1 M) fe o}

1y = OUTPUT SNK CURRENT (mAe)

HE DA (k)

[ SUIPLY CUR

CION RATID (1),

= COMUON-MOIL KL

Yy = QUL Swing (V,._r)

AT (A 0)

' = outrul

Supply Current
4

v 0
o -

Qi

-

"

¥® - SuPeLY WOLTAGE (Vory

Commecn Mode Rejection
Ratio

o~

Sk W
~ L .

poR .

2

10 I

Large Signal Frequency
Response

’SE'\SI’"“’J:
1 pree \' - ,;i
"

Y

B 10« 00Kk BY

{ = FPECUDNCY (Hr)

Current Limiting
n<
o} :
Rb—— o> z o —
D o
82~

'\ »
0t =
soi d \ H
2t
10

2t
—25-38 =15 S 3 45 I3 85 ICSI1S
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