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Mr. Sirivuth Lersvalaikul
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Department Applied Physics
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Abstract

The purpose of this project is to build up a system for FM stereo transmission through an
optical fiber. The system is composed of six major parts, namely audio signal , FM stereo
transmitter , Driver , Receiver , Demodulator and Speaker. Each part has its own distinctive
operation. Audio signal is modulated by frequency modulation (FM) method to become FM
stereo signal and it is converted into optical signal at an LED with driver circuit and then this
optical signal is transmitted via a single optical fiber to a photodiode that converts the optical
signal into FM stereo signal again. After demodulation and then audio amplifying, the original

audio signal is obtained at loudspeaker. It has been found that the system works well.
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4.1.5 ANUUANAINUDIUTIIRHA (Functional Differences)
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Si P-N 550-850 0.4-0.7 1-5 5-10 20-40
Si PIN 850-950 0.6-0.8 3-300 1-5 5-40

InGaAs PIN 300-1500 0.8 10-30 1-3 5-40
Si APD 650-900 7.4-100 1 0.5-2 60-120
Photo TR 800-900 70 25-100 5-15 Us 10
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FEATURES

e Mates with Standard, 1000 um Core,
Plastic Fiber Cable

Intemal Micro-lens for Efficient
Coupling

« Inexpensive Plastic Connector

Housing

» Connector-less Interface

Interference-free Transmission from
Light-tight Housing

Simple Fiber Termination and -
Connection

o Excellent Linearity

APPLICATIONS

Household Appliances
Power Electronics
Optical Networks
Medical Instruments-
Automotive Electronics
Audio Systems ~ -

= Electronic Games

DESCRIPTION

.. The IF-E91A and IF-E91B are the
infraréd LEDs in Industrial Fiber Optics’

-family‘'of low-cost, medium-frequency, ;"

short-distance fiber optic emitters and
detectors. Each emitter and detector
consists of a PVC housing, an internal
active element such as an LED or
photodetector and a cinch nut to hold the
fiber in place. The PVC housing retains
the active element and the cinch nut
while optimizing coupling between the
active element and the jacketed 1000 pm
plastic fiber.

Working with this family of fiber optics is
simple: No special tools or training
required. Only a sharp knife or razor
blade is needed to terminate the plastic
fiber. When the fiber is inserted in the
emitter or detector, tighten the cinch nut.
Thereafter, the fiber can be removed
simply by loosening the nut.

1. Cathode E91 A  Blue dot on package
2. Anode - E91 B  Green dot.on package

Maximum Ratings (Tp=25°C) = 77"
Operating and Storage B

Temperature Range (T op,TSTG) ..-40°t0 85° C

dunction:Temperature (T :)-. R5°C ...
Solderng Temperattya: .
: (2mm from case bottorn) (T &) t<Bs! : 1240° C -
" Reverse Voltage (VRY.cooceeneenene St IRV
Power Dissipation (Ptor1) T A=25°C ..100 mW
De-rate Above 25°C.................. N S eeeie.1.33 MW/PC
IF-E91A ©7 7 IF-E91B
Forward Current, DC (Ig).ecceeoveeecurennnnns 50 MA. &N 8. 100 mA
Surge Current (Igsp) t<10 psec .............. A NI AV /S, 2A
Characteristics (T 4=25°C)
Parameter Symbol | IF-E91A | IF-E91B | Unit
Peak Wavelength ApEAK 950 ‘880 nm
Spectral Bandwidth, 50% Iyax | A 40 . |80 nm
Output Power Coupled into Dmin 50 | 100 | W
Plastic Fiber (1 mm core ' ' : '
diameter). Distance lens to
fiber <0.1 mm, 10 cm polished
fiber, I.=100 mA
Switching Times (10% to 90% | t, t¢ 1.0 0.5 us
and 90% to 10%) (R =47 Q,
;=10 mA)
Capacitance Co 25 25 pF
Forward Voltage (Iz=50 mA) Vi 1.5max | 1.7max | V
Temperature Coefficient, *peak | TC), 0.3 0.3 nm/K
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Figure 2. Typical spectral output versus wavelength.
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Fiber termination instructions:

1. Cut off the ends of the cable with a single-edgs razor
blade or shaip knife. Tryto ‘obtain a precise 90-degree
angle (square). > : L

2. Insert the fiber through the locking nut and into the

" connector until the core tip seats against the internal

micro-lens. . . :

3. Soisw thewoRnsdioriocking nut down fo @ snug
fit, locking the fiber in place. ™

Figure 3. Cross-section of fiber optic device..
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FEATURES

. Mates with Standard, 1000 um Core,
Plastic Fiber Cable

« Intemal Micro-lens for Efficient
Coupling ]

Inexpensive Plastic Connector
Housing

« Connector-less Interface

Interference-free Transmission from
Light-tight Housing

Simple Fiber Termination and
Connection

- Excellent Linearity

L]

APPLICATIONS

Household Appliances
‘Power Electronics
Optical Networks
Medical Instruments
Automotive Electronics
Audio Systems
Electronic Games

[3ESCRIPTION s

" The IF-D91 is the active photodiode
device in Industrial Fiber Optics" family

“of Tow-cost, mediurn-frequency, short-
distance fiber optic emitters and
detectors. Each emitter and detector
consists of a PVC housing, an internal
active element such as an LED or
photodetector, and a cinch nut to hold
the fiber in place. The PVC housing
retains the active element and the cinch
nut while optimizing coupling between
the active element and the jacketed
1000 um plastic fiber.

Waorking with this family of fiber optics is
simple: No special tools or training
required. Only a sharp knife or razor
blade is needed to terminate the plastic
fiber. When the fiber is inserted in the
emitter or detector, tighten the cinch nut.
Thereafter, the fiber can be removed
simply by loosening the nut.

" (2mm frorn case bottom) (T's)

1. Anode

2. Cathode Orange dot on package

Maximum Ratings (T 5=25°C)
Operating and Storage R
Temperature Range (Toa, T ) I PR R -40° 0 85°C - ...

Junction Temperature (T g).coeeemeeseeenseces cereeeseesnsa e R 85°C. . gtz

Soldering Temperature

Power Dissipation (Ptor) Ta=25°C 100 mW

‘De-rate Above 25°C.....cvvieeeiiniaennneees b1 @0 P SN - R
Characteristics (T 4=25°C)

‘| Parameter Symbol | Value Unirj
Maximum Photosensitivity ApEAK 850 - nm
Spectral Bandwidth (S=10% of SMAX) | &4 400-1100 | nm
Rise and Fall Times (10% to 90% to 5 ns
and 90% to 10%) (R =50Q,VR=20 V,
=850 nm) i
Total Capacitance Cr 4 pF
Responsivity @ 860 nm R 0.4 pAPW

@ 632 nm 0.2 pAPW
Dark Current (V g=30 volts, Eg=0) I <60 nA
Reverse Breakdown Voltage VierR 60 v
| Forward Voltage Vi 12 v

PP 04 | o W O (- O A0 s
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Figure 1. Circuit diagram for measuring rise and fall : . __

times.
100 |
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o | N
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g ™ -
c
g o T4 = \ > e :
g \/ Fiber termination instructions:
iy \ = .
S o | L) 1. Cut off the ends of the cable with a single-edge razor
E “F 4o / O ; N blade or sharp knife.: Try to obtain a precise 90-degree
22 - ‘angle (square)... - y. 92 RN
2 2. Insert the fiber through the locking nut and into the
0 connector until the core tip seats against the.internal
: a . micro-lens. g . y - "
I aga . 6o} - floo o SOMRRE N0 { S > & & g I
SRR & R Rl 3. Screw the connector focking nut down 0 a snig
e WS Wa_ve!ength nm 4it, Iocking the fiber in place.' i - B B
Figure 2. Typical detector response versus wavelength. Figure 3. Cross-section of fiber optic device.
B
NOTESt MILUMETERS NCHES
1. Y AND Z ARE DATUM DUEXSIONS AD o TN | X | W [ |7
T IS A DATUM SURFACE A |32+ [25.77 [815  ].995
2. POSTONAL TOLERMCE R 0 # (2 PLY: B (564 |94 |34 |30
¢ +[¢ 0.2500.010) OITIYOIZ C las1 [10.41 [330 [410
A Gl 3. POSTIOHAL TOLERANCE FOR F DOd (2 .PLY D 152 [1.63 [.060 -~ |.064
of ife R[0.25(0.010) O [T[Y &1 8] E |419 |470 [.185 185
Y l I 4. POSTIONAL TOLERWHCE FOR H DY (2 PL): F [043 [oss |.017 |03
FoBE00 8 YOZO] G| asemse | 100 B
F 5. POSTIOHAL TOLERANCE FOR Q #: Hon Joss lov Loz
v e T BT OIS [ e his e
2210 K 1035 [11.87 |.408 |48
6. POSITIONAL TOUERANCE FOR Bt L [1.14 1.65 045 085
]9 0.25(0.010) O [T] N | 254 BSC 100 BC
d 7. DIENSIONNG ARD TOLERANCIHG PER ANS Q [305 [330 |20 |10
Y145, 1982 R [10.48 [10.99 [.413 |433
8. CONTROLLING DIMENSION: INCH S | 698 BSC 215 BSC
i U |0.83 [1.08 [.032 |42
| & v |68 [711 [270 |280
2 SME 1: w | 5.08 BSC 200 BC
F PN 1. ANOOE
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PMI) _ opr-37
3 : LOW-NOISE PRECISION HIGH-SPEED
OPERATIONAL AMPLIFIER (Avcr 2 5}

SRR

oo AT . 3

:}}:{URES G The OP-37 provides the low offset and drift of the OP-07 plus
Low NOISE .o enreeeenenannss 80aV p-p (0.1HZ to 10Hz) higher speed and lower noise. Offsets down to 25V and drift
p o Pl 3nV/\/FZ_ at 1kHz _of 0.6uV/*C maximum make the OP-37 ideal for precision
L ey instrumentation applications. Exceptionally low noise
FOW DEIE 2o Cirman oo asins s Gntimsiswronien « mesisiis o.2uvrC  nF :

}—i_l- 5 Siveed By Sle: Rate (eq=3.5nV/\/ Hz at 10Hz), alow 1/f noise comer frequency of
L T £ v i 2 7Hz, and the high gain of 1.8 million, allow accurate high-gain
TE L secsmsenanntee e 63MHz Gai.n Bandwidth amplification of low-evel signals.

Low Input Offset Voltage .............--- e 10pV : A y e
Excellent CMRR ... 12648 (Common-Voltage of £11V) The lowinput bias current of £ 10nAand affset currentof 7a/ are
High Open-Loop Gain ....... wweeessmnses: 1.8 Million achieved by using a bias-current-cancellation circuit. Over

the military temperature range this typically holds Ig and los

Replaces 725, oP-05, OP-06, OP-07, ADS10, ADS17, X
4 lo +20nA and 15nA respectively.

SE5534 in'Gains >5

‘Available in Die Form The output stage has good load driving capability. A guaran-
e . teed swing-ott10Vinlo 6000 and low outputdistotionmake
DRDERING INFORMATION ! the OP-37 an excellent choice for professional zudio-
‘ . PACKAGE applications. f:')
25T o OPERAMNG M
o MAX CERD® PLASTIC LCC  TEMPERATURE PIN CONNECTIONS o
’ v TO=%9 8PN apty  20CONTACT  RANGE =
T 1 Vag TR 2
| 3 OPITAr  OPTIAZ - = ML =
i 5 OPITEJ OPITEZ  OPITEP - IND/COM Yot Mg —— )
| 60 OP3TES  OP3TRZ - OP3ITBACBE] ML ]
! & OPITFJ  ORITFZ OP3ITFP z INO/COM N2 s our =
100 OP3TCS  OPITCZ - - ML =
10 oPITGJ OPIIGZ  OP3TGP L XIND w3 snC =
i = = 0P37GSTT - XIND Ve icase) 8-PIN HERMETIC DIP >
For devica s processed in totl compliance © MIL-STD-883,acd /883 after pant T0-99 (Z-Suttlx) <
number, Consult facney lor 883 cata sheel. (J-Sutflx) EPOXY MINI-DIP _;
I Burna s avadablke on commeraal and industral lemperawire range pans in (P-Suttix) =
.Ca0IP, plasve DIP, and TO—can packages. For ordenng inlormaton, see 5 &3 8-PIN SO Z
1990r91 Data Book, Secton 2. 3 é (S-Sutfix) Q
1 For avaslability and bum-in inlormaoon oA SO pacxage, con@act your local G 24 g =
sales office. z ¥ z>z <
G] ~
GENERAL DESCRIPTION OP-37BRC/883 =
C

LCC PACKAGE

The OP-37 provides the same high pertormance as the OP-27. (RC-Suttlx)

dbut the design is optimized for circuits with gains greater
thanfive. This cesign change increases slew rate to 17V/usec
and gain-bandwidth product to 63MHz.

SIMPLIFIED SCHEMATIC
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OP-3T LOW-NOISE PRECISION HIGH-SPEED OPERATIONAL J

PSRR and CMRR exceed 120¢B. These characteristics.
coupled with Iong-lermdriltolOlpVImomh.aHow the circuit
designer to achieve pedormance Jevels previously attained
only by discrete designs. ‘ .

Low-cost. high-volume production of the OP-37isachieved by
using on-chip zener-2ap trimming. This reliable and stable
offset trimming scheme has proved its effectiveness over
many years of production history.

The OP-37 brings low-noise instrumentation-type perfor-
mance to such diverse applicatioas as microphone, tape-
head, and RIAA phono preamplifiers, high-speed signal con-
ditioning for data acquisition systems, and wide-bandwidth
instrumentation.

ABSOLUTE MAXIMUM RATINGS (Note 4)

Suppty Voltage ... =22V
Internal Voltage (Note-1) A
Output Short-Circuit Ouration.... Indefinite
Ditferential Input Voitage (Note 2) 20TV
Ditferential Input Current (Note 2) cecoemev e =25MA
Storage Temperature RANGE cermrmmemcasersnseenenes —65°Cto +150°C

ELECTRICAL CHARACTERISTICS atVs=

Operating Temparature Range
OP-37A, OP-378, OP-37C (J. Z. RC) e—55°C
OP-37E, OP-37F (4. 2) 257G
OP-37E, OP-37F (P) 0%
oP-37G (P.S.J.2) —40%(
Lead Tempaerature Range (Soldering, 60 Y= ) —
Junction Temparatur@ e ———==""" 5°C

- e oo e

PACKAGE TYPE CIN (NOTE 3) 8,

Ic
T0-99 () 150 18
8-Pin Hormetc DIP () 148 16
8-Pin Plastic OIP (P 103 g
WLCC(RC.TQ 98 38
8-PS0 (S) . 158 43
NOTES: 3
1 Forwod\/vo&zquhs:hm;ﬁ‘/.ww maxdimum i

equal 10 the supply voiage-

2. The OPJ3T's inputs are protected by back-to-back diodes. C
resistors are not used inorder 1o achieve low noise- Hditferenti:
gxceeds :O.W.Whoulw«ﬂ should be kmeled 10 2SmMAL

3. 0,8 wwummmﬂwm.u, elA
devica in socket for TO. CerOIP, P-OIP, and LCC packages: ¢
for devica soldered prirueddrcuitboam for SO package.

4. Absohute maxmum raings apply 0 both DICE and package:
otherwise noted.

+15V, Ta=25°C. unless otherwise noted.

OP-37A/E oP-378/F opP-37C/G
PARAMETER SYMBOL CONDITIONS MIN TYE MAX MIN TYP MAX MIN TYP MA
Input Oftset Voltage Vos Note 1. - 10 23 - 20 30 - 30 1<
Long-Ti v,
S0na) Pa Vgg/Time  Notes 2.2 - a2 1.0 - 03 1.5 - 0.5 2
Siaomty
1nput Offset Current as - T 35 - 9 ] - 2
inout Bias Current (Y - =10 =<0 - =2 =55 - ] =t
0.1Kz 0 YOHZ
input Nowse Valtage €no-p BTGy - 0.08 0.18 - 0.08 0.'8 - 0.09 0.
' .S
\ o ig = 10HZ 1Note N - 15 5.5 - 15 5.5 - 38 2
ncut Noise
b Y eqer e 1o = 2Kz iNote 31 - ] b S ¥ S - 33 £
2
ottage Density 1o = 1000HZ 1Note N — 30 3.8 - 10 3.8 - 3.2 <
. S 1o = 10HZ (Notes 3. (] - . 40 eed w7 4.0 - L7
Aput Nots
3 - ; / o 1 = 30Mz (Notes 3. 6¢ > o 123 A 23 = 10
rent
urrent Oensity 1 = 1000Hz 1Notes 36 o 4 0.4 0.6 A 0s 0.6 - 0.4 (
: R -
1nout Resusance " T 13 6 3 0.94 5 - 07 4
Oifterentiai-Moce g <
Input Resisiance — a 3 25 2
Common-Moae e,
Ingut voltage Range (7] =n.o =13 - =m0 =123 - =10 =12,
mmon-M
co ode CMRR Vem = =nv 14 126 - 106 13 - 100 120
Rejection Rano
Power
o' Suocly 25SR ygezavio -18v i 1 10 - 1 10 - 2
Aérection Ratio
A z2uLYo® v 1000 *8C0 - 1000 850 - It 1500
Large-Segnar A ALz kLo s = v 800 1500 - 300 o] - €0 1500
“C A
R, = PEEIVA
voitage Gan L * 9001l Vo * 250 100 ol 250 00 _ 200 500
Vg = = 4V, .Note 4 5
Culout Voltage - Az it =120 =138 = 2120 =28 - zus 138
Swing jic 2, z 6001 100 NS - =100 =u3d - z00 =g
Siew Rate 5A R, 2 k11 -Note ¢ " 7 - " 7 - 31 177
o= 10kH2 Note 4+ 1S 83 - 15 [} - as 83
Gain Banowatn Prog. Gaw § & 8
tg = IMHZ - <0 - - < - - <0
5-180 7/8S



PRECISION HIGH-SPEED OPERATIONAL AMPUFIER

0P-37 LOW-NOISE

FTRICAL CHARACTERISTICS at Vg = £15V. T, =25°C. unless otherwise noted- (Continued)

OP-37TA/E - oP-378/F opP-37C/G
MIN TYP  MAX MIN TYP  MAX  UNITS

SYMBOL CONOITIONS MIN TYP MAX

)E‘I‘En

4 Adjustment
[ Rp = 10¢M1
P

days are rypcaity 2.5uV —relecto typical performance curve.
Sampie tested.
Guaranteed by cesign.

 oftset voitage measurements are pertormed bY automated test
ipment approximately 0.5 seconds alter apelication of pawer. NE

3.
oes guaumeed fully warmed up. 4.
term input otfset vottage stability re‘ers 10 (he average trend line ol 5. See test circut and lrequency re3ponse curve 1or 0.1HZ to 10HZ testec.

- vs. Time over extended periods after the hirst 30 €3y3 ol operation. 6. Seetest circut for current noise measurement.
juding the initial hour of operation, changes in Voscuing the tirst 30 re Guaranteed by input bias cucrent.

CTRICAL CHARACTERISTICS for Vs = 15V _55°C < Tyi&-h125°Counless otherwise noted. A

b . OP-37A oP-378 I oP-37C |
quETER; SYMBOL CONDITIONS MIN TYP MAX MIN TYP MIN TYP MAX UNITS

oo nput INote 2)
et OA TCVosa :Note 3.

PSRR Vg * 4.5V 10 =18Y

R,z Vo ® =0V

Vo R, z20 =8 ]

RATIONAL AMPLIT [ERS/BUFFERS

4 ECTRICAL CHARACTERISTICS for Vg = 215Vi=25°C ST 'S +85°C for OP-37EJ/IFJ and OP-37EZFL0°Cs TE +70°C lor &
?P\'!'HEPIFP and <40°C< T, ¢ +85° for OP-37GP/G$/GJIGZ, unless otherwise noted. o
i) oP-37€ oP-37F ) oP-37G
PRAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
bout Offat Votage  Vos - b 50 - 40 140 - 55 20 wV
reage Inout TCV, N
. cs Note 2 . .
- 0.2 0.6 - 0.3 1 - & 13 vr

Otf1et Ontt TCVosa Note 3 2 3 i
p—
gout Oftsat Current  lgog = 10 50 - 14 85 - 20 138 nA
boit Blas Current i &= N -50 - =18 =95 - =25 =19 nA
Eouc

Yoltage Range =05 -na - =10.5 -ns - v
i‘;nmav-uo«
W«‘Ram GMRR Vg = TIOV 10 12¢ - 102
Rafection Rato PSRA vg= zesVi0 1AV - 2 1S - 2 6 - 2 2 wnN
—————
flarge-Signas
i ¥ottage Gain Avo 2,z Vg IOV iso 1590 - ;o0 1300 - 0 1000 - vimy
Otz Vortage
: Bwing K R oz -y =138 - <4 135 - =310 =133 - v

. 2. The TCVos perlormance 1s within the specilicatrons unnuited Of when
.‘"Mw ofiset voltage measurements are pertormea DY automated iest nuiled with R = 3k(110 20k {1 TCVgs'is 100% lested for A/E grages. sample
*quipment approximatety 0.5 seconds attec apolication ol power. AiE tested tor B/C/F/G graaes.

§13des guaranteed tuily warmead uo. 3. Guaranteed by 0esign.
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LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/3578B

National

Semiconductor
LE155/LF156/LF157 Series Monolithic
JFET Input Operational Amplifiers

LF155/LF155A/LF255/LF355/LF355A/

LF355B Low Supply Current
LF156/LF156A/LF256/LF356/LF356A/

LF3568B Wide Band

LF157/LF157A/LF257/LF357/LF357A/ .
LF357B Wide Band Decompensated (Aypn = 5)

General Description

These are the first monolithic JFET input operational ampli- & Photocell amplifiets

fiers to incorporate well matched, high voltage JFETs onthe = Sample and Hold circuits

same chip with standard bipolar transistors (BI-FET™ Tech-

nology). These amplifiers featura 'ow input bias and offset  Common Features
currents/low offset voltage and offset voltage drift, coupled (LF155A, LF156A, LF157A)

with offset adjust which does not degrade drift or common- i |
mode rejection. The devices are also designed for high slew u Low input bias current 30 pA
cate, wide bandwidth, extremely fast settiing time, low voit- ~ ® Low Input Ofiset Current 3 pA
age and current noise and a low 1/ noise comner. & High input impedance 10120
m Low input offset voltage 1mVv
Advarntages u Low input offset voltage temp. drift Juvsec
u Replace expensive hybrid and module FET op amps m Low input noise current 0.01 pA/\’Fl—z'
® Rugged JFETs allow blow-out free handling compared & High common-mode rejection ratio 100 dB
with MOSFET input devices = Large dc voltage gain 106 dB
x Excellent for low noise applications using either high or
low source impedance—very low 1/ comer Uncommon Features
m Offset adjust does not degrade drift or common-mode LF157A
rejection as in most monolithic amplifiers LF155A LF156A (Ay=5) Units
m New output stage allows use of large capacitive loads g Extremely 4 1.5 15 us
(10,000 pF) without stability problems fast settling
® Internal compensation and large differential input volt- time to
age capability 0.01% =
, . m Fast slew
AEpllcatlons rate 5 12 50 Vius
& Precision high speed integrators 4 i
u Fast D/A and A/D converters . \gggjﬁgl‘: s = =B Mtz
m High impedance buffers u Low input
® Wideband, low noise, low drift amplifiers noise voltage 20 12 12 aV/HZ
u Logarithmic amplifiers '
Simplified Schematic m
v,
(5 SALANCE il
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DC Electrical Characte ristics (Note3) T = Tj = 25°C (Continued)
(FiSSAJGAITA | - LF3SSAJGA/TA P
Symbol parameter Conditions RO Units
Min Typ Max Max i
Veu Input Common-Mode - S . +15.1 [
Voitage Range Yagee 20V N -12 bV
. * -
CMRR (F.‘;Onvnon— Mode Rejection 85 100 8s 100 a8
ato
PSRR Suppty Voltage Rejection (Note 6) 85 100 85 100 @
Ratio
AC Electrical Characteristics Ta = Tj= 25C.Vs= * 15V
LF155A/355A LF156A/356A LF157A/357A .
Symbol Parameter Conditions Units
Min | Typ | Max Min | Typ | Max Min | Typ | Max
TR SRS i
SR Slew Rale LF155A/6A; Ay=1. 3 5 10 12 Vips
LF157A; Ay=5 40 | 50 Vips
~3W Gain Bandwidth
5 4 | as 15 | 20 "
Product ) L________________i Mg
tg Settling Time t0 0.01% | (Note 7 4 1.5 1.5 us
T
en Equivalent Input Noise Rg=1000
Voltage f=100 Hz 25 15 15 aV/Rz
f=1000 Hz —ij 12 S 12 Vg
in Equivalent Input f=100Hz 0.01 0.01 0.01 pA/ frz
Noise Current f=1000 Hz 0.01 0.01 0.01 pALFzZ
Cin Input Capacitance L_.—/LL———L— 3 3 pF
DC Electrical Characteristics (Note3)
LF255/6/7
Symbol Parameter Conditions LENpS/5/7 Laceharra | LFSST | unis
Min | Typ |Max| Min Typ |Max| Min Typ |Max
Vos Input Offset Voltage Rg=500. TA= 25°C 3 3 3 5 3 10| mv
Over Temperature 7 6.5 13 mv
AVog/AT | Average TC of Input Rg =500
Offset Voltage g 3 e KNG
ATC/AVgs | Change in Average TC | Rs = 500, (Note 4) § uvrc
b | 0.5 0.5 0.5 v
ﬂ os Adjust 1 per m
los Input Offsat Current | Tj=25°C. (Notes 3, 5) | 3 |20 3. € 3 | 50| pA
Ti <STHIGH ‘ 20 1 2 nA
s Input Bias Current = 25°C, (Notes 3. 5) ‘ 30 100 30 100 30 200 pA
T]STHIGH | 50 S 8 nA
Z o i |
RiN Input Resistance Ti= 25°C 1012 1012 1012 n
AvoL Large Signal Voltage Vg=*15V,Ta= 25°C| SO 200 50 | 200 25 | 200 vimV
Gain Vo= £10V,R =2k :
L i Over Temperature 25 25 15 v/mV
Vo Output Voltage Swing Vg= +15V,R =10k | £12 +13 12 13 +12| =13 v
Vg= £15V,R =2k 10| %12 10 12 £10| =12 v
R
VoM Input Comman-Mode ~ T +15.1 @’ +15. +15.1 v
Voltage Range Vel gy % BT -12 Ml \ 102 v
M o - "
MR (u:"'"m f-Mode Rej= g5 | 10C es | 100 R0 | 100 d6
on Ratio
PSRR Supply Voltage Rejec- (Note 6) 8
tion Ratio | 85 100 85 100 ‘ 80 100 d
s e
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Absolute Maximum Ratings _
|{ Mllitary/Aerospace specifled devices are required, contact the Natlonal Semiconductor Sales Otfice/Dlstributors for
availabllity and gpecifications.

(Mot 8)
: LF3558/68/78 LF355/6/7
LFISSA/BATA e LF255/6/7 LF355A/6A/TA
Supply Voltage 22V 22V £22V £18V
Oitferantial Input Voltage 40V 140V 40V £30V .. o,
Input Voitage Range (Note 2) +20V +20V +20V +16v © 77
Output Short Circuit Duration Continucus Continuous Continuous Continuous ™~
T
m%ackage 150°C 150°C 115°C 115°C
N-Package 100°C 100°C
J-Package 150°C 115°C 115'C
m-Package 100°C * 100°C
power Dissipationat Tp = 25°C {Notes 1 and 9)
H-Package (Still Air) 560 mW 560 mW 400 mW 400 mW
H-Package (400 LF/Min Air Flow) 1200 mW 1200 mW 1000 mW 1000 m'W
N-Package 670 mW 670 mW
J-Package 1260 mW 900 mW 900 mW
M-Package 380 mW 380 mW
Themal Resistance (Typical) 6 A
H-Package (Still Air) 160°C/W 160°C/W 160°C/W 160°C/W
H-Package (400 LF/Min Air Flow) 65°C/W 65'C/W 65°C/W 65°C/W
. N-Package 130°C/W 130°C/W
J-Package 100°C/W 100°C/W 100°C/wW
M-Package 195°C/W 195°C/W
(Typical) 8¢
H-Package 23°C/W 23°C/W 23°C/W 23°C/W

Storage Temperature Range —65'Clo +150°C  —65Cto +150°C  —65°Clo + 150°C —65'Cto +150°C

Soldering Information (Lead Temp.)
Metal Can Package

Soldering (10 sec.) 300°C 300°C 300°C 300°C
Dual-In-Line Package

Soldering (10 sec.) 260°C 260°C 260°C
Small Outline Package

Vapor Phase (60 sec.) 215°C 215°C

Infrared (15 sec.) 220°C 220°C

Sea AN-450 “Surface Mounting Methods and Their Eect on Product Reliability** for other methods of soldering surface
mount devices. B
£SO tolerance

GLSC/VI.S8/[98:1'\/192:!'!/VL9lII.QL:1’1/8998/\1998:!1/998:!1/993:!'1/\199l/99H'lIHSSC/VSSf/SSEd'IISSZ:iT/VSSL/SSL:!'I

(100 pF discharged through 1.5 k1) 1200V 1200V 1200V 1200V

DC Electrical Characteristics (Note3) T4 = Tj = 25°C

Symbol Parameter Conditions LAISSA/GA/TA LFISSA/GA/7A Units
! Min Typ | Max Min Typ Max
i Vos Input Offset Voltage Rg=50Q, TA=25"C 1 2 1 2 mV
| Over Temperature 2.5 2.3 mV
| &Vos/AT Average TC of Input Rg =500 G
! Offset Voltage 3 > “ : s
| &TC/avos | Changein Average TC | Rs =500, (Note ) | e WV/°C
i with Vos Adjust . 5 per mV
i los Input Offsef Current Tj=25C, (Notes 3. 5) 3 10 3 10 pA
i * Ti STHIGH 10 1 nA
‘g Input Sias Current Ti= 25°C, (Notes 3, 5) 30 50 30 50 pA
: Ti<THIGH 25 5 nA
E R Input Resistance Tj=25C 1012 1012 n
'; AvoL Large Signal Voltage Vg= +15V,Tp=25C 50 200 50 200 V/mV
: Gain Vo= +10V, R =2k
% Over T Stae 25 25 V/mV
i Vo Output Voltage Swing | Vg= 15V, R =10k £12 | £13 £12 | =13 \%
! - Vg=£15V,R =2k £10 | £12 10 | £12 Y
Lo
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