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ABSTRACT
This thesis is about using laser diode in communication application.

On transmitter side, audio signal is amplified and then modulated by -

pulse freguency modulation method. The frequency output pulses will

vary according to amplitude of audio signal. These pulses are then used
to trig the laser driver circuit. When photodetector, in receiver,
detects the laser pulses. 1t will amplify the signal, then demodulate

it and give out the audic signal.
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ACTUAL SIZE

M/A-COM LASER DIODE, INC. )

LD 60 SERIES
- -SINGLE ’
HETEROJUNCTION
'GaAs LASER DIODES
FOR PULSED OPERATION

FEATURING:

® HIGH EFFICIENCY AT LOW DRIVE CURRENTS
UP TO 25 WATTS PEAK POWER OUTPUT

904 NANOMETERS PEAK WAVELENGTH EMISSION AT 25°C
OPERATION TO 75°C FOR SELECTED UNITS

OPTICALLY CENTERED HERMETIC COAXIAL PACKAGE

DESCRIPTION:

The model LD-60 series diodes are gallium arsenide injection diodes which emit
coherent infrared radiation. The diode is built in a hetero-junction structure, con-
sisting of three distinct fayers: N-type gallium arsenide, P-type gallium arsenide and
P-type gallium aluminum arsenide. Recombination occurs in the immediate vicinity
of the gallium arsenide P-type region. The hetero-junction formed al the interface of
the P-type gallium arsenide and P-type gallium aluminum arsenide serves lo confine
the injecled carriers and also to reduce reabsorption. As a result of this threshold is
reduced, and power efficiency correspondingly increased.

The radiant power output is prop'or'tibna! to the forward current ana the sb.ectruni Is
in the region of the peak sensilivity of the S-1 photocathode surface and of silicon
photodetectors. ’ :

The device is hermetically sealed in an optically centered goaxial ﬁackage with the
8-32 screw stud the negative terminal. Units with reversed polarity are available
upon request. X .

The model LD-60 series diodes are designed for pulse mode operalion. The rise and
fall time of the applied current pulse should be short to minimize junction heating.
Care should also be taken not to exceed the maximum 3 voits reverse vollage rating.
Reverse voltages exceeding 3 volts peak will rapidly degrade the laser's per-
formance. Suitable pulsers to operate these devices a: e available from M/A-COM
Laser Diode, Inc. . )

 EXPORTED P.O. BOX 1687

BY ° PLAINVILLE, MA 02762
"US.A.

TEKNIS  TELEX 200152

-42- 1898 N



LD-65

" -ag

UrMm) AT 27°C

Tregy 0 sar

LD-60( LD-61 | LD-62| LD-63 LD-66 | LD-67 |LD-68 | Unis
Total Peak Radiant Fiux . Min. 2 1 5 5 10 8 16 16 Walls
atmax. rated|,,, Typ. 23 1.5 6 6 12 8.5 20 20 Watts
Maximum Peak Forward Current |,,, 10 10 20 25 40 40 60 75 Ar_nps
Typical Threshotd Current Ly 3, 1-35 6 7 10 12 16 18 Amps
Typical Peak @\, 5.0 5.0 58 6.5 6.7 6.7 7.0 8.0
Forward Voltage @50ma 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 | Volts
Emitting Area 3x.08 | 3x.08 | 6x.08 | 6x.08 | 9x.08 | 9x.08 | 16x.08 [16x.08 Mils
Symbol Min, Typical Max. Units
Navelength of Peak Intengity A 904 nm
Spectral Width @ 50% points AA 3.5 nm
ise Time of Radiant Flux— 10% 10 90% pts. Tr <0.5 ns
‘ulse Width —50% points @ |,,, Tp 200 ns
July Factor @ 1, 0.1 %
Storage Temperature Ts —-196 +150 C
Dperating Temperature Tc —186 { _ +75° c
Of selected units
i9. 1—-Typical peak power output vs. Fig. 2 — Total peak radiant fiux vs. peak forward’
pulse repetition rate > current for selected units
P = ; 5 =T T =T T T B
¥ PULSE DURATION(1y)= 130 s
< "ETITION RATE(f)=IKH
$ ¢ REPETITION NZIKH
g
T | _SONS MAX. RATING 4 8 10
T __- X e
I~ F% o0 NS 2%
o \\x,\ 150 Ns T ey
N N - x ~.8 p—
o N 200ms z LN
] 22y
| D 2 ’; .6
1
| sz |
j' 5 a 4
a o
e o
i < .2
1 s [w)
s - (o)
! 10 100 . 20 30 40 S0 60 70 80 90 100
PULSE REPETITION RATE 1KH z :
. PEAK FORWARD CURRENT +1f) PERCENT
OF MAX. RATED FORWARD

CURRENT




!
Fig. 3-Typical peak power output and
: threshold current vs. case temper- .. -
ature ’ .
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invisible Laser
Radiation emitted
from glass window

( Laser Drove Laborsiones, \

Mace 1 New Brunswck, N.J., U-SA

TYPENO W06 . N
Pom 60 I 25
. Date of Mig
' .’.“,’tﬁ‘l‘;‘i.‘.‘}f’&%'“wﬁhj

“LASER RADIATION-AVOID
- DIRECT EXPOSURE 70 BEAM.”

AX. REAK POWER _6-0 _.wATTS

WAVELENGTH 904 _-nm,
“CLASS iltb LASER PRODUCT.”

LS

e——r =

wivaL Casl

CATHODE( )
i ) ’ /—’FERMINAL
- e 7 ANoDE
. A +
__j__l . / (+)
- Y _ ../
-  — ~L-»——--- =
= * H
—>-‘ — £
D ottt et J
PACKAGE 600-0119
INCHES MILLIMETERS
SYMBOL
TYP. TYP.
NN ) < 250 6.35
c 183 4.64
D 176 4.47
E 040 1.01
F 30 7.50
G #8:32 THD.
H ..020 0.51
J .75 19.05
LASER SAFETY

Gallium Arsenide lasers emit infrared radiation from the
glass window on the top of the block package which is
invisible to the human eye. When in use, safety precau-
tiohs should be taken to avoid the possibility of eye
damage.

Do not stare dnrecuy at'the 'device or view an operaling
laser at close range. !f ‘viewing is required, the beam
should only be cbserved by reflection from a matte sur-
faceunhunganunageconvenororbyuseofasunabb
fluorescent screen.

LN\
>,
L
| A I
i

M/A-COM LASER DIODE, INC.
N30 SOMERSET STREET
NEW BRUNSWICK, NJ 08901
(207) 249-7000 -

- TWX 710-998-0507




@ MOTOROLA

MRD500
MRD510

® High Sensiti

{or Wide

PIN SILICON PHOTO DIODES

® Uitra Fast Response — {<1.0 ns Typ)

MRDS500 (1.2 pA/mW/cm2 Min)

I < MRDS10 (0.3 pA/mW/cm?2 Min)

Application

Annular  Passivated Struciure for Stabihity and Reliability

.. . designed for application in laser detection, light demodulation,
detection of visible and near infrared lightemitting diodes, shaft or
position encoders, switching and logic ciscuits, or any design requiring
radiation sensitivity, ultrs high-speed, and stable characteristics.

@ Available With Convex Lens (MRDS00) or Fiat Glass (IMRDS10) for
Design Flexibitity

Popular TO-18 Type Package for Easy Handling snd Mounting
® Sensitive Throughout Visible and Near Infrared .Spectral Range

PHOTO DIODES
PIN SILICON

100 VOLTS
100 MILLIWATTS

MRDS00
{CONVER LENS)
CASE 209-01

MADS10
(FLAT GLASS}
CASE 21001

L33
TP ImIEaNA, LY EONRITTED
L LASt
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T MAZI® Twa { 1) oe 12 008

— BADHL TF T3 4 POS DM AT
SEATmE SLAN] A* BAX oo
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* Vet «
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3 o—— ] 5
- @ en e
MAXIMUM T = 259 i L= 7 Pl L
X RATINGS (T a = 25°C uniess otherwise noted) V\'-")\f" __TW £l
I RV
Rating Symbo! Value Unit stvie O R U
Reverse Voltage Va 100 Volts ::; ::53;!0(
Tota’ Powes Dissipstion € T4 = 25°C Pp 100 W ]
Derate sbove 25°C 057 mwoC : e
CASE 200-01
Opserating and Storage Junction TiTrg 65 to +200 °c .
Temperature Renge
FIGURE 1 - TYPICAL OPERATING CIRCUIT &N L e
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MRD500, MRD510

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 2 - IRRADIATED VOLTAGE - CURRENT
CHARACTERISTIC FOR MRD500
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MRD500, MRD510

STATIC ELE(;TRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic Fig. No. Symbol Mm Typ e x _Unint
Dark Current Ip nA
(VR = 20 V. R = 1.0 megotm: Note 2)
Ta = 25°C - - 20
€nd5
Ta = 100°C x - " >
Reverse Braakgown Voltage - V(BRIR 100 300 - Vors
(g = 10.A) |
Formward Vo'tage l - ¢ Vg - 082 ! L) Volus
! g = S0 ma) ! |
R
| Serwes Reistance I - : R, - 1.2 10 ohms
' g = SO ma! : -
_ . *
I' Tota' Cacacitance ! 6 : Cr - 25 \ 4 pF
{ WR=20V.1e 10Mu2) i i .
’ | i

OFTICAL CHARACTERISTICS (T2 - 25°C)

1. Badiation Fiux Density (H) saus! 10 5.0 m¥/cm? emitted from
& 1unpTien sOUTEe 8T 8 color Tempersture of 28709k

2. Maasires under gark conditions. (M= 0l

3. Recietion Fiux Density (M) aus! 10 0.5 mwicm? st 0.8 pm

H Characterisnc T Fig No. ! Symbo! Min Tve ! Max Unit
: - '
Res.2110- Se~yitwity \ SR 3 »A/mWiem?2,
(VR » 20V, Note 1 NMRD500 ! , 7/ 30 | -
20003 |
i MRDE10 : =03 0.42 -
;'se'qmwn et 0Bum SiA =~ 0B um) wA/mW/em2
i (VR =20V, Note 3 VRDS00 - - 66 -
i MADS10 - 1 15 -
Response Time ¥ Yresp) 1.0 ns
(VR= 20V, R, = S0ohms) oy =
Wavelength of Peak Spectra! Response 7 A K37 [ ] { - wm
- Y
NOTES




LINEAR LS! PRODUCTS

"FUNCTION GENERATOR

DESCRIPTION

The SE/NE 566 Function Generator is a volt-
age controlled oscillator of exceptional linear-
ity with buffered square wave and triangle
wave outputs. The frequency of oscillation is
determined by an external resistor and capac-
itor and the voltage applied to the control ter-
minal. The oscillator can be programmed over
a ten to one frequency range by proper selec-
tion of an external resistance and modulated
over a ten 10 one range by the control voltage,
with exceptional linearity.

ABSOLUTE MAXIMUM RATINGS

FEATURES

* Wide range of operating voltage
(up to 24 volts) (single or dusl)

* High linearlty of modulation

® Highly stable center frequency (200
ppm/°C typlcal)

* Highly linear triangle wave output

* Frequency programming by means of a
resistor or capacltor, voltage or current

® Frequency adjustable over 10 to 1 range
with same capacitor

APPLICATIONS

® Tone generators

® Frequency shift keying
* FM modulators

* Clock generalors

e Signal generators

¢ Function generators

SEINE566

PIN CONFIGURATIONS

D,N PACKAGE
GROUND [F] b v
e e,
SOUARE WAVE =
outPuT o R,
TRIANGLE WAVE [7 [5) MODULATION
OUTPUT INPUT
TOP VIEW

ORDER NUMBERS
SE/NES66N NES66D

F PACKAGE
ne [ b NC
NC [3] 5] NC
GROUND [3] 0] NC
SOUARE WAVE [{] v+
TRIANGLE
WAVE e,
NC [E 13 R,
Ne[7 ['d MODULATION
INPUT
TOP VIEW
ORDER NUMBERS

| SE/NESE6F

PARAMETER RATING UNIT
Maximum operating voltage 26 v
Input voltage 3 Ve-p
Storage temperature -65 to +150 °C
Operating temperature range

NES66 0to+70 ¥
SE566 -55 to +125 pO
Power dissipation 300 mwW
BLOCK DIAGRAM
*
L1
v .
I o
~eyy
EQUIVALENT SCHEMATIC
"y
EXTERNAL) .
- ————— + -
E b
o T
3 Bt ;\J +—K l p
.1 Ll v\
=C N 3
S el
v 5 gl =
y 5] J':K 5
i i 4
5.6%9
Signetics

~50-




LS| PRODUCTS

NCTION GENERATOR

SE/NES566

'TRICAL CHARACTERISTICS T,=25°C; Vo= 6V unless otherwlise specified.

SES566 NES56
PARAMETER UNIT
Min Typ Max Min Typ Max
GENERAL :
Operating temperature range -55 125 70 °C
Operating supply voltage +6 +12 +6 +12 v
Operating supply current T 12.5 7 125 mA
vco!
Maximum operating frequency 1 1 MHz
Frequency drift with temperature 200 300 ppm/°C
Frequency drift with supply voltage 3 v .2 2 %/V
Control terminal input impedance2 1 1 M0
FM distortion (+10% deviation) 0.2 0.75 04 1.5 %
Maximum sweep rate 1 1 MHz
Sweep range 10:1 101
OUTPUT
Triangle wave output
Impedance 50 50 n
Voltage 1.9 24 18 24 Vpp
Linearity 0.2 0.5 %
Square wave input
Impedance 50 50 n
Voltage 5 54 S 54 Vpp
Duty Cycle 45 S50 33 40 50 60 %
Rise time 20 20 ns
Fall Time 50 50 ns

ternal resistance for frequency adjustment (R;! must have a vaiue between 2k
KN

s voltage (V¢! applied to the control terminal Ipin S)should be in the range

EVe s ¥

AL PERFORMANCE CHARACTERISTICS

.

IMALIZED FREQUENCY AS A
TION OF CONTROL VOLTAGE

NORMALIZED FREQUENCY AS A
FUNCTION OF RESISTANCE (R1)

] 100
; V+ =12 VOLTS V*+ =12VOLTS
s s L Ve =10 VOLTS
' / xT AN
- 20
r // 3
g 1w
z
= s
2 N
Pt 2 \\
L 2 -
) N
- 1 e
0 05 10 15 20 25 20 0.1 027 082 s 10

CONTROL VOLTAGE
(BETWEEN PIN 8 AND PIN §) — VOLTS

NORMALIZED FREQUENCY

CHANGE IN FREQUENCY AS A
FUNCTION OF TEMPERATURE

+25
+20
+15
+1.0
+05

0

CHANGE IN FREQUENCY — (%)

-20
-25

-75-50-25

V+ =12 VOLTS
Ve =10 VOLTS

TYPICAL

LW o

%
\\ \\ "“""l\._*_

-05 B
-10 p
-15 K

0 +25+50+75+100+ 125

TEMPERATURE — (°C)

Signetics
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LINEAR LSI PRODUCTS

FUNCTION GENERATOR

SE/NES66

TYPICAL PERFORMANCE CHARACTERISTICS (Contd)

POWER SUPPLY CURRENT AS A
FUNCTION OF SUPPLY VOLTAGE

20.0

Ry = kD

§ 5 B
| )
£ 150 *"/
E 3
z a-'/ {
£ 128 Z L »
3 &>
2 o0 <
£ L
L X1 /f

5

10 13 18 1% 22 a5
SUPPLY VOLTAGE - V

FREQUENCY AS A FUNCTION
OF CAPACITANCE (C1)

10
V* =12VOLTS

..li w ‘X :f:::‘svons.
- N

2 Abah oK

g N

5 0.01 \

<

AN

0.0001 N\
110 102 100 10' 108 10
FREQUENCY — hz

YCO OUTPUT WAVEFORMS

V* =12 VOLTS

L}
: ]
1z AN
1 ¥ Y
12
10

OUTPUTPIN3 —~V OUTPUTPINA -V

OPERATING INSTRUCTIONS
The SE/NE 566 Function Generator is &
general purpose voltage controlied oscilla-
tor designed for highly linear frequency
modulation. The circuit provides simul-
taneous square wave and triangle wave
outputs atfrequencies up to TMHz. A typical
connection diagram is shown in Figure 1.
The control terminal (pin 5) must be biased
externally with & voltage (V¢ in the range

3evisvesV
where Vcc is the total supply voltage. In
Figure 1, the control voltage is set by the
voltage divider formed with Rz and Ra. The
modulating signal is then ac coupled with

the capacitor C2. The modulating signal can
be direct coupled s well, if the appropriete
dc bias voltage is applied to the control
terminal. The frequency is given approxi-
mately by

2[V - (vo))

!
o RiCyV°

and R, should be in the range 2kl <R1 <
20k,

A small capacitor (typically 0.001uf) should
be connected between pins 5 and 6to elimi-
nate possible oscillation in the control cur-
rent source.

if the VCO is to be used to drive standard

logie clrcultry, it may be desirable to use
& dual supply as shown in Figure 2. In this
case the square wave output has the prop-
or dc levels for logic circultry. RTL can
e driven directly from pin 3. ForDTL or T2L
pates, which require a current sink of more
than TmaA, it is usually necessary to connect
8 Sk{] resistor between pin 3 and negative
supply. This increases the current sinking
capability to 2mA. The third type of inter-
face shown uses a saturated transistor be-
fween the 566 and the logic circuitry. This

scheme is used primarily for T2L circuitry
which requires a fast fall time (<50ns) and a

large current sinking capability.

ve

|.‘:l ‘W|." 1
—
o—{4
f2 Ve |Seme et .
R3¢ 7 —o LM
0K 2 Ee
I} &
=
FIGURE 1

+8 VOLTS
15k c13R, ™
wt
. T oM riontd
Jn 10K L OR T4L
I _4-— - - WiTe FASY
1% sene : e FALL TIME
5566 4 e oTL &
10K L Akl
Cy
g i s
-8 VOLTS

FIGURE 2

*For additioral information, consult the Applications Section.
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LM381/LM381A low noise dual preamplifier

general description =
The LM381/LM381A is 2 dual preamplifier for applicstions. For additional information see’
% 7. the amplication of fow leve! signals in applications AN-64, AN-70, and AN-104. ‘
= requiring optimum noise performance. Each of the
' two amplifiers is completely independent, with !
& individual internal power supply decoupler- features
’,.'3 : rsegul(;;tor,d:rqvi(:ing 120 dB sugply rejection and ® Low Noise — .5V total input noise
> B annel separation, Other outstanding . : X
L features include high gain (112 dB), large output 5 H,'gh S~ VIR OR ?pen i :
S voltage swing (Vec —2V) p-p, and wide power ® Single Supply Operation
i bandwidth (75 kHz, 20Ve_p). The LM381/LM381A = Wide supply range 9-40V .
_: operates from a single supply across the wide range u Power supply rejéction 120 dB
3 of 9 to 40V. = ® Large output voltage swing (Ve =2Vlpp
% Either differential input or single ended input = Wide bandwidth 15 MHz unity gain
configurations may be selected. The amplifier ® Power bandwidth 75 kHz, 20V,
is internally compensated with the provision for = [nternally compensated e
additional external compensation for narrow band & Short circuit protected : %

b
x
o
s

i schematic and connection diagrams :
; z e Dual-In-Line Package
e ARG ey .
_ & o %—J:l { 1)) — U b b4 om @)
= K ; 4 - f . D) (1) 2 e L 1) o1 ) @)
& | - s ) (1) ) j— 2 @
4
v,“- } * R0 4 e —"lll‘ cow
% l > -' EXT COMP, b s iy
-4 o
% ' e - —tl
_— = ; A{:o QUTPUT (1) 7 e “h=twrvi
. : ) o0 view .
! Order Number LM381N or LM381AN
1 AN 1), | See Packegs 22

Sttt R R

5
H

RS ET

o AAA
-

Audio Mixe:

- .
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absolute maximum ratings - : ke

Supply Voltage +40V
Power Dissipation : ' BOO mW %=
Operating Temperature Range ; 0°C 10 70°C
: Storage Temperature Range -65°C 10 +150°C LA
Lead Temperature (Soldering, 10 sec) 300°C :

electrical characteristics T, = 25°C, Ve = 14V, unless otherwise stated.

PARAMETER - CONDITIONS MIN TYP MAX | UNITS
Voltage Gain Open Loop (Differential Input), f = 100 Hz 160,000 g ViV
Open Loop (Single Ended), f = 100 Hz 320,000 ° VIV
Supply Current Ve 91040V, Ry - 10 ‘mA
input Resistance g :
(Positive Input) 3 100 kQ
{Negative Input) . - 200 0

Input Current

(Negative Input) 05 KA
Output Resistance Ope-n Loop 150 - Q
Output Current Source 8 : mA

Sink . 2 mA
Output Voltage Swing .. | Peak-to-Peak Vee -2 v
Unity Gain Bandwidth —~NI7 ~ 15 MHz
Power Bandwidth 20V, o (Voo =24V) _ 75 KHz
Maximum Input Voltage Linear Operation 1 R 300 mVrms
Supply Rejection Hn'io f=1kHz 120 dB
Channel Separation .. f=1kHz" 60 dB
Total Harmonic Distortion | 69 dB Gain, f = 1 kHz 0.1 %
Total Equivalent Input 4 { o . :

Noise s Rg = 600%2, 10 - 10,000 Hz (Single £nded Input,

LV A - “1 Fiat Gain Circuit, A, = 1000) ) .'v ; - ‘osl 07| avems:
LM381 4 f ; 05 1.0 | uVrms

typical applications {con’t) .

W
Vi

>
.
>
L

Wl AAA

Single-Ended Phono Preamp Uttra-Low Distortion Amplifier Flat Gein Circuit (Ay = 1000)
(Ay =10, THD < 0.05%, VouTt = 3 VRMms! :
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LM386 low voltage sudio power amplifier -

general description

The LM386 is a power amplifier designed for use in low
voltage consumer applications. The gain is internally
set to 20 to keep external part count low, but the
addition of an external resistor and capacitor between
pins 1 and 8 will increase the gain to any value up
to 200.

The inputs are ground referenced while the output is
automatically biased to one half the supply voltage. The
quiescent power drain is only 24 milliwatts when oper-
ating from a 6 volt supply, meaking the LM386 ideal
for battery operation.

fc atures
8 Battery operation

® Minimum external parts
® Wide supply voltage range 4-12 Volts
® Low quiescent current drain 4 mA

Voltage gains from 20 to 200
Ground referenced input
Self-centering output quiescent voltage
Low distortion

Eight pin dual-in-line package

applications’

AM-FM radio amplifiers
Portable tape player amplifiers
Intercoms

TV sound systems
Line drivers 4
Ultrasonic drivers
Small servo drivers
Power converters

z

equivalent schematic and connection diagrams

-O Vg
:: ™ i G Dusidn-Line Package
? <
sreass
o-ﬁ 1 [; sun —'1 l—] L cam
S san sam .
<
s € ¥ < eyt =2 L avrass
W —O Vour
eyt =2 v,
2 3
- T Oy P + ey
) SN0 —f L
>
<
- ;: o Tor viEw
E {
Order Number LM386N
L’ - Soe Package 20
< € < -—O sxs

typical applications

* Amplif‘"m with Gein = 20
Minimum Parts

Amplifier with Gain = 200

Y
Y

il -I
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absolute maximum faﬁngs

AT

Supply Voltage (Note 1) 15v Ry
Package Dissipation 8 Pin DIP (Note 2) 660 mW k3
Input Voltage 5 204V ; 7 —g
Storage Temperature —65°C 10 +150°C k E
Operating Temperature 0°C 10470°C 5
Junction Temperature +150°C 3
Lead Temperature (Soldering, 10 seconds) +300°C %
electrical characteristics 7, = 25°C 3
PARAMETER CONDITIONS MIN TYP MAX UNITS %
Operating Supply Voltage (V) X i 4 12 v A
Quiescent Current (lg) Vs=6V,V,n =0 _ 4 8 mA “
Output Power (Poy7) (Note 3) -| Vs =8V, R_ = 82, THD = 10%, 250 325 mw
Vs =9V, R, = 169, THD = 10% 500 mw
Voltage Gain (Ay) Vs =6V, f=1kHz 26 dB
. 10uF from Pin 1 10 8 46 ,d8
Bandwidth (BW) Vg =6V, Pins 1 and 8 Open 300 kHz A
o —
Total Harmonic Distortion (THD) Vs =6V, R, =8Q,Pg,y =125mW 0.2 %
{=1kHz, Pins T'and 8 Open
Power Supply Rejection Ratio (PSRR) Vg =6V, f=1kHz, Cgypass = VOLF 50 dB
Pins 1 and B Open, Referred 10 Out‘put
Input Resistance {R,) / 50 k2
Input Bias Current (lg, ) Vg =8V, Pins 2 and 3 Open 250 nA

Note 1: Parts selected for higher absolute maximum supply voltage available on special reques!.
Note 2: For operating at elevated temperatures, the device must be derated based on 3 150"C maximum junction temperature and 8 therma! resist-

ance

of 1B7°C/W junction to ambient. .
Note 3: 11 oscillation exists under some load conditions, add 1002 and 0.05uF series network from pin § to ground.

application hints
GAIN CONTROL

To make the LM386 2 more versatile amplifier, two pins
(1 and 8) are provided for gain control. With pins 1 and
B open the 1.35 kS resistor sets the gain at 20 (26 dB).
If a capacitor is put from pin 1 to B, bypassing the
1:35 k22 resistor, the gain will go up to 200 (46 dB). If
2 resistor is placed in series with the capacitor, the gain
can be set to any value from 20 to 200. Gain control can
2lso be done by capacitively coupling a resistor {or FET)
from pin 1 to ground.

Additional external components can be placed in parallel
with the internal feedback resistors to tailor the gain and
frequency response for individua! applications. For ex-
ample, we can compensate poor speaker bass response
by frequency shaping the feedback path. This is done
with a series RC from pin 1 to 5 (paralleling the internal
15k 2 resistor). For 6 dB effective bass boost: R = 15k,
the lowest value for good stable operation is R = 10 kQ2
if pin B is open. If pins 1 and B are bypassed then Ras
fow as 2 kS can be used. This restriction is because the

‘amplifier is only compensated for closed-loop gains

greater than 9.
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INPUT BIASING

The schematic shows that both inputs are biased to
ground with 2 50 k2 resistor. The base current of the
input transistors is about 250 nA, so the inputs are at
about 12.5 mV when left open. If the dc source re-
sistance driving the LM386 is higher than 250 k2 it will
contribute very little additional offset (about 2.5 mV at
the input, 50 mV at the output). If the dc source
resistance is less than 10 kf2, then shorting ‘the unused
input to ground will keep the offset low (about 2.6 mV
at the input, 50 mV st the output). For dc source
resistances between these values we can eliminate excess
offset by ‘putting a resistor from the unused input to
ground, equal in value to the dc source resistance. Of
course all offset problems are eliminated if the input is
capacitively coupled. c

When using the LM386 with higher gains (bypassing
the 1.35 kiQ re=istor between pins 1 and B) it is necessary
to bypass the unused input, preventing degradation of
gain and possible instabilities. This is done with a 0.1uF
capacitor or 8 short to ground depending on the dc
source resistance on the driven input.
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