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Abstract

The thesis presents PWM signal generation via comparison between Iriangle
waveform and a dc conirol voltage. The idea of carrying this project arose from switch-drive
problems in dc power converters using 1Cs such as NES55, by which desired swilching
frequency and precise duty cycle of the switch control signal are hardly obtained. Therefore, the
output voltage of ihe converter is oflen unacceptably deviated from a desired value. In this
project, a switch-control signal is generated by means of pulse-width modulation, where the
frequency and duty cycle can be adjusted. The PWM signal generator is accordingly devised and
constructed in such a way that a triangle waveform produced by LF351 is compared with a dc
voltage thal can be varied between 0 and 12 V. This generator produces the pulse train of which
the frequency can be adjusted in a range of 1.5-100 kHz while the duty cycle can be varied in a
range of 0.1-1, and the peak value of the signal is 8.4 V. In particular, the generated PWM signal
can be applied 1o power converters for fesling purposes al different switching f{requency and

duty cycle values.
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L7800
SERIES

POSITIVE VOLTAGE REGULATORS

OUTPUT CURRENT TO 1.5A

OUTPUT VOLTAGES OF 5;5.2; 6, 8; 85, §;
10; 12, 15; 18; 24V

m THERMAL OVERLOAD PROTECTION

s SHORT CIRCUIT PROTECTION

» OUTPUT TRANSITION SOA PROTECTION

DESCRIPTION

The L7800 series of three-lerminal posilive
regulators is available in_TC-220, TO-220FP,
TO-220FM, TO-3 and D?PAK packages and
several fixed output vollages, making it usefulin a
wide range of applications. These regulators can
provide Jocal on-card regulaton, eliminating the
distribution problems associated wilh single poinl
regulalion. Each type employs inlemal cument
limitng, thermal shut-down and safe area
protection, making it essentialty indestructible. i
adequate heat sinking is provided, lhey can
deliver over 1A output currenl Although designed

T0.220FP
02
10220 T0.220FM

e 2
primarily as MNxed vollage regulators, these D*PAK T0-3
devices can be used with external components lo
obtain adjustable voliage and currents.

Figure 1: Schematlc Diagram
o “ss 25"
LBENT
[ ] soa
|
SINTING REFERENCE
CROT VOLTASE NPLFER
THORAL
PROTECTION
T G0
O
e
Rev. 12

Novemnber 2004
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Table 1: Absolute Maximum Ratings

Symbol Parameter Value Unh
v, DG input Voltage for Vo= b to 18V 35 v
for Vo= 20, 24V 40
Iy Output Cirrent Internally Limiled
Py Power Dissipation Internally Limited
Tog Storage Temperatwe Range 6510 150 *C
T Operafing Junction Temperature | for L7800 55 to 150 c
®  |Range for L7800C Oto 150

Absolute Maximum Rslings ere those vahues beyond which damage lo the devite mey peow. FuncSonal operation under these condibon 73

not implied.

Table 2: Thermal Data

Symbol Parameter D2PAK | TO-220 |TO.220FP| TO-220FM | TO-3 | Unit
Rgcase | Thermal Resistance Junction-case Max 3 5 5 5 4 ‘G
Rtonts Ll;irmal Resistance Junction-ambienl 625 0 60 60 35 oW
Figure 2: Schematic Diagram
e + + . | CIN
r]ﬂi liiF] RB 9 R13
ae Qs D2
y —¥ 016
+Fan J b
+HH ar
a4
N a1y L
RS ‘ H'ITL] Rt
Q ~ Qour
an Q
i
Re as
R20
15 ! R16
Ao |la?

Lot X 11

S
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L7800 SERIES
Figure 3: Connectlon Dlagram (lop view)
[ OuTRUT [ autPut
O ———— GROUND O ~——— GROUND
| INPUT — ) |
ES0710 508700
T0-220 {Any Type) TO-220FPITO-220FM
U/
—— QUTPUT
GND ]
INPUT
. PCY1520
D2PAK (Any Type) TO-3

Table 3: Order Codes

10200 | 10220 | To220 | pPpa | [DPAK

TYPE [ ey | (C Trpe) | (E Type) {AT;:W) h (::T 25‘;' T0.220FP { TO.220M | TO3
L7805 L7805T
L7805C | L7605CV | 17805C-V | L7805CV1 |L7605CD2T | L7805C-D2TR| L7805CP | L7805CF | L7805CT
L7862C | L7852CV L7852CD2T L7852CP | L7852CF | LT852CT
L7806 L7806T
L7806C | L780CV | L7806C-Y L7806CD2T L7606CP | L7606CF | L7806CT
L7808 L7808T
L7806C | L780BCV | L7808C Y L7808CD2T L7808CP | L7608CF | LT80BCT
L7885C | L7885CV L7885CD2T L7885CP | 17685CF | L7885CT
L7809C | L7809CV_| L7805CV L7809CD2T [7605CP | L7809CF | L7809CT
L7810C | L7610CV L7810CD2T L7610CP

L7812 L7812y
L7812C | L7812V | L7812CV (7812CD2T L7812CP | L7612CF | LT812CT
L7815 L78157
L7815C | L7815CY | LBISCV L7815CD2T L7815CP | Li8I5CF | L7BI5GT
L7818 L78167
L7816C | L7818CY LT818CD2T L7818CP | 1.7618CF | L7818CT
L7820 L7820T
(7820 | L7820CV L7820CD2T L7620CP | L7620CF | LTB20CT
L7824 L7827
L7824C | L7824CV L7824CD2T L7824CP | L7824CF | L7824CT

(') Avaiable in Tape & Ree! with the suffx *-TR™.
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Figure 4: Application Circuits

o—f L78XX Z—-Fo
/i Ci 3 Co 2 Yo
B | 9
5-2708)2
TEST CIRCUITS
Figure 5: DC Parameter
O—I—‘ L7exx |2
Vi C) 3 Co Yo
03uF ATT 2
“5-2700/2
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Table 6: Electrical Characteristics OF L7808 (refer lo the lest circuils, T = -85 to 150°C, V| = 14V,
1o = 500 mA, C; = 0.33 pF, Cp = 0.1 uF unless olherwise specified).

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unkt
Vo [Output Volage T,=25C 11 8 B3 v
Vo |Output Voltage lg=5mAio1A Po<15W 76 8 84 v

Vi= 115123V
AVg("} |Line Regulalion Vi=1051025Y Ty=25°C 80 mVY
Vi=11b 7V T,=25'C 40
AVol"') |Load Regulation lg=5mAlo15A T,=28'C 100 | my
lg = 250 to 750 mA T,=25'C 40
lg |Quiescent Current T,=28°C 6 mA
Aly  [Quiescent Curent Change |lo=5mAtlo1A 05 mA
V=525V 08

AV/AT |Outout Vollage Diif Ip=6mA 1 mvi"C
eN  [Oulpui Noise Vollage B =10Hz to 100KHz - Ty=25C 0 [ uViNg
SVR  [Supply Vollage Rejection [V, = 11516215V = 120H: 62 dB
Vg |Dropout Voltage b=1A Ty=25'C 2 25 v
Ro [Cutput Resistance f=1KHz 16 mfl
lye  |Short Circuil Cwrent Vi=35V T;=25°C 075 | 12 A
ly; |Shost Circuil Peak Current |T,=25"C 1.3 22 33 A

{*) Loadd and ne reguiation are spatified al constanl junclion lempesature. Changes in Vi due lo healing efects mus! be sk en o sccount
separately. Pulea lesting with jow duty cycie Is used.



L7800 SERIES
TO-220 (A TYPE) MECHANICAL DATA
DIM mm. inch
) MIN, TP MAX. MIN. TYP. MAX.
A 440 460 0173 0.181
b 0.61 0.88 0.024 0.034
bl 1.15 170 0.045 0.067
¢ 0.49 070 0.019 0.027
D 1525 15.75 0.600 0.620
E 100 10.40 0.393 0.409
24 27 0.094 0.106
el 495 515 0.194 0203
F 123 132 0.048 0.051
Hi 62 66 0.244 0.260
N 240 272 0.094 0107
L 13.0 140 D511 0.551
L 35 393 0.137 0.154
120 16.4 0.645
L30 28.9 1.138
4P 375 385 0.147 0.151
Q 265 295 0.104 0.116
— ‘ A N
oP
£ f
/ N o b
_ __|, Hi' =
1 ]
120 '
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| THT L
t
| l II—L
bI(XS) _.Jl | v
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LM79XX Series
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3-Terminal Negative Regulators

General Description

The L M79XX series of 3-lerminal reguialors is available wilh
fixed output vollages of -5V, —12V, and —15V. These devices
need only one extemal component—a compensalion co-
pacior st tha outpul. The L M79XX series is packaged in the
TO-220 powed package and is capable of supplying 1.5A of
output cument.

Thess regulators employ internal cument limiting sefe area
protection and thesmal shuldown for protection against vir-
lualty ell overload conditions.

Low ground pin current of the LM79XX series allows oulpul
vollage to be easily boosted above the presel value with a

resistor divider. The low guiescen! current drain of these
devices with a specified maximumn change with line and load
ensures good reguiation in the vollage boosied mode.

For appiications requiring other volteges, see LM137
datasheel.

Features

m Themnal, shori circuil and sefe arsa protection
m High ripple rejection

u 1.5A oulput current

= 4% tolerance on presel output vollago

Connection Diagrams

TO-220 Package

HPUT
[ ——— ouIPUl
O [ ———
o ——— GROUND
DS 4
Front View

Order Number LM7805CT, LM7912CT or LM7916CT
See NS Package Number TO3B

Typical Applications

Fixed Regulator

_:L —En' —]1 [+ 4}

124 — 1.4
@0
ol B ey [ OUTRUT

Os0iTH43-3

*Required il reguiator is separated from filter capacitor by
more than 3" For value given, capecitor must be solid
tantatum. 25pF aluminum electrolylic may be substituted.
IRequired for slabiiily. For value given, capacitor must be
solid tantalum. 25pF aluminum eleclrolylic may be subsh-
hited. Values given may be increased without mik

For oulpul capacilance in excess of 100uF, a high curent
dioda from inpul lo outpu! {1IN4001, ele.) wil proted the
regulalor from mementary input shorls.



v

Absolute Maximum Ratings picte 1)

H Miltary/Aerospace specifled devices are required,
plense conlacl the Natlonal Semlconductor Sales Office/
Distributors for avallability and specHications.

Input Vollage
(Vo = —V) -25v
V, = -12V and —15V) ~35v
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inpul-Outpi Differential
Vy = -5Y) 25y
¥, = —12V and ~15V) 3oV
Power Dissipation (Nole 2) Intemally Limited
Operating Junction Temperature Renge 0°'Clo *125°C
Storege Temperature Range -85°C to +150°C
Lead Temperture (Soldering, 10 sec) 230G

Electrical Characteristics
Combtions unless oherwise noted: 1oy = S00MA, Coy = 220F, Coyp = IR, 0°C £ T, < +125'C, Power Dissipalion < 1.5W.

Parl Number LM7906C Units
Outpun Voltags -6V
{npul Voltage (unlesa otherwise specified) -0V
Symbol Parameter Conditons Min ] Typ ' Max
Yo Cutput Vollage T,=25C 48 5.0 -52 v
SmA < g, £ 1A, 475 -5.25 A
P < 15W {20V 5-7) v
AV, Line Reguiaton T, = 25'C, (Nole 3} 8 50 my
{255V <-T) v
2 15 mv
(-12 <V s -B) A
Vo Lond Regulation T; =25'C, {(Nole 3)
S5MA £ loyr S 1.9A 15 100 my
250mA < lgyy < 750mA 5 50 mv
la Quiescent Cument ;= 25C 1 2 mA
Al Quiescont Cument With Line 0.5 mA
Change {(-25 <V <-T) V'
Wilh Load, 5mA £ lgyr < 1A 0.5 mA
Vo Oulput Noise Vollage Ta = 25°C, 10Hz <1 < 1001z 125 w
Ripple Rejection { = 120Hz 54 66 dB
(-18s vV, <-8) v
Dropoul Voltage T,=25C, lgyr = 1A 1.1 v
lomax Peak Outpai Carrent T,=25C 22 A
Average Temperalure logy = BAMA, 04 mvrc
Coelficierd of 0C<T,<100°C
Qulput Voltage

Electrical Characteristics
Condilions unless otherwise poled: gy = S00MA, Cpy = 220F, Gy = 10F, 0°C 5 T, £ +125°C, Power Dissipation < 1.5W.

Part Number LM7912C LM7816C Units
Output Voltage -12v =16V
Input Voltage {untess otherwise specified) —18v -3V
Symbol Parameter Conditlons Min | Typ [ Max | Min [ Typ | Max
Vo Oulput Volloge T,=25C -115 -120 125 -t44 150 -158 v
5MA < gy < 1A, 114 126 | -14.25 -15.75 v
P<I5W (27 <V <1485 | (-302 Vi < -17.5) v
AV Line Reguiation T,=25C, (Nole 3) 5 80 5 100 mv
(-30 S Vi s -14.5) (=30 £ VS ~17.5) v
3 30 3 50 my
{22 S Vin < -186) {26 < Vi $-20) v
AVg Load Regulation T,= 25'C. (Nole 3)
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Electrical Characteristics (continued)
Conditions unless otherwise noled: Loyy = S00MA, Cyy = 2.2pF, Coyr = 1yF, 0°C < T, < +125°C, Pawer Dissipation < 1.5W.
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Parl Number LM7912C LM79156C Unita
Output Voltage —12v -16vY
Input Voltage {unless othervwise specifled) -1V -23v
Symbol Paramelar Conditions Min | Typ | Max | Min [ Typ | Max
S5MA % lour £ 1.54 15 200 15 200 my
250mA £ gy r 5 T50mA 5 T 5 % mYy
la Quiescent Cuirent T,=25C 15 3 15 3 mA
Al Quaescent Cumenl With Line 05 0.5 mA
Change (-30 <V, £ ~14.5) {-30 =V, < —17.5) v
Wilh Load, 5mA < 1o S 1A 05 05 mA
Y Outpul Noisa Vollage T, = 25'C, 10Hz < { < 100Hz 300 s v
Ripple Rajethion t=120Hz 54 70 54 70 daB
{-25 < Vi < -15) (-30 £ Vs ~-17.5) v
Dropowt Vollage T,=25C, loyr = 1A 11 1.1 v
Lonax Peak Oulput Cument T,=25C 22 22 A
Average Temperalure louy = BMA, -0.8 -1.0 myrc
Coefficien| of 0C<T,<100°C
Oulputl Valloge

Hote 1: MWWMMW%WmeMW.MWMMMkMMMB
inkended 1o be hnctioral, bul do not geamnies Speclic Periormance Smils For guaraniesd spetifications and el condktions, see the Bledirical Chawacterisiics
Hote 2: Reierb?WP«hnmClmmMDesqlmhm
Hote 3: mmummammw:wmbﬁgmamqugumgahmmgadmhmi—gemm
be taken wnio acoount

Design Considerations

The LM79XX fixed vollage regualor seres has themmal
ovelloed prolection lrom excessive powed dissipation, irder-
nal shorl circusl prolection which fimits the dircuil's maximum
cuent, and oulpyl lransisiol sale-area compensabion lor
reducing Lhe oulput current as the vollage across the pass
transistor i increased.
Alihough the intemal power dissipabion is limiled, the junc-
on ternperalure must be kep! betow the maximum specified
lemperature {125'C) in ordex 10 meel dala sheel spedifica-
tions. To calculale the maximum pnction lemperalure oF
heat sink required, the following thermal tesislance values

should ber used:
Typ Max Typ Max
Package By [ }F3 9, -7
‘Cw o o W
TO-210 30 50 60 4D
P - TJ Mex ~ TA TJ Mo Ta
D MAX Oe ¥ By 9y

Where:

Bgp= fipg * tigy, (eithevt hest sink}

Solhvng lor T
T4 =Ta* Ppiye * 8ca) OF
= Ta, * Py, {wilhout heal sink)

Ty = Junclon Temperalura
T, = Ambienl Temperatue
P, = Power Dissipation

8, = Junclion-lo-Ambient Thermal Resisiance

0, = Junciion-lo-Case Thermal Resistance
0., = Case-to-Ambienl Thenmal Resistance
Bcs = Case-lo-Heal Sink Thenmal Resistance

8., = Heal Sink-lo-Ambienl Thermmal Resistance



Typical Applications

Bypass capacilols are necossary for siable operation of the
LM7aXX series of regulalors over the input volinge and
oulput curvent ranges. Output bypass cepecilors will improve
Lha ransienl response by the regulalor.

The bypass copacilors, (2.2pF on the inpui, 1.0pF on the
owtpul) should ba ceramic of solid tantalum which have good
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high lrequency chareclenistics. H aluminum efecirolytics ara
used, thewr values should be 10pF or larger. The bypass
capacilors should be mounied with the shortest leads, and if
possible, direclly across the regulator terminals.

High Stebflity 1 Amp Regulator

. 4 > Your (4)
£
— O3 l ‘ ; ]
== 200pF Wsze
L 7 w :: R2*
At et a At ot
T2 -
ol PTTTY I‘ — 10 4t
b . >
3 Tt Ty
ORD \
= wrees b Vouy (-}
DSETHE S
Load and ine regutation < 0.01% lemp stabdity < 0.2%
1 Determne Zener currecd
1450bd tantahum
*Select ressiors I sl oulput vollage. 2 ppmdC wacking suggested
Curreni Sowrce
=
= r=t=x
; !
] ] =l O
2207 |o ur| =
SU0 2 1 1
TANTALUM PR Y
CND 'J' bl RI*
1HPUT ol wrees -
eI Y

5¥
' - =
loys = 1mA + i



Typical Applications (continued)

X145V, 4 Amp Tracking Regulators

L] on
Vg O———— L3407 ’ O Youp (1) 15¥
1 =15
: GHD b 4"
\ > 10k
. 1%
] 9
]
] r vl
ca*t ot ot 114001
25 uf =T 41
1 1%
]
I !
. adt |
1 28 pf T
1
— * COMMON
! cz 1t
R < —_
eser v 03 2 | 5k L
25 uf =T < 5k IN40D1
a 1'—‘W\'—’:: OUIFLT TRIM
1 =15.
l ok 10 =15.0%
1
n [l = -
Yo e WISt - Vo (- 15¥
SO0 ¢
{-16) {+16)
Load Regulation at A, = 1A A0my 2mv
Outpul Ripple, Coy = 3000pF, | = 1A 100 yvms 100 pvms
Temperalure Siability 50mv Somv
Outpul Noise 10Hz < I < 10kHz 150 pvms 150 pVms
*Resisiof telerance of R4 and RS delermine malching of {*) and () oulpuls,
**Nacessary only if Fw supply fitler capacitors are more than 37 {rom reguislors.
Dual Trimmed Supply
SINPUT O—gr]  LU340-5 +5.0¥
GND
240 —4- b1
0.224F == MAN—+S 1k A ooy
< 33
O CoM
' < 33 A Vol
2.2 uF = T =2 o
A:ff % A o0y
Vv >
GND
-1 O—df  LMTS05 %m 0 -5.0¢
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Schematic Diagrams (cantinued)

SMA

T4 we
6y ty P

S
=

—

*— A

ASL= PU® AZ |-




54

Physical Dimensions inches (millmeters) unless otherwise noted

0.240-0.240 0.330-9.150
—5.10-6.60) [ [2.38-5.09] "]

0.100-0.120 0.449-0,153
[2.54-3.05] /' [3.78-3.89)

L e ——

[2.29-2.79] 0.190-0.210

b.813

0.400 13 p5s }
0.

[10.96 _o'4y

[ 4.83-5.33
i | 1[ | )

= = =

]

1.905-1.035
[25.83-28.29]

| AR

l—  —————

0.048-0.055 _'

0130-0.380 [1.22-1.40)
[3.20-4.08) we

0.027-0.037
[0.69-0.94)
we

e jeas )

) l )
AT I S P .

0.525-0.555 ) 0.015 400
13.34-14.10} ! | I
) 1l '

' no-5° —\4 L L ov0s 0010 [2 57 '0-”1
0.048-0.052 : -0.013 V501 o
[1.22-1.32] . | -

TAPLRID
SIpES 1°

1830 {mv L)

TO-220 Dulline Package (T}
Order Number LM7S05CT, LM7912CT or LM7915CT
NS Package Number T33B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONOUCTOR CORPORATION. As used hereln:

1. LHe supporl devices of syslems are devices of
systems which. (a) are Intended for surgical implant
Into the body, or {b) support or sustaln life, and
whose fallure to perform when properly used in
accordanca with Instructions for use provided In the
labeling, can be reasonably expected lo result In a
significant Injury lo the user.

2. A tritical component Is any componemt of a life
supporl device or system whose failure to perform
can be reasonsbly expected lo cause the falure of
the lile supporl device or system, or to affect Its
safety or effectiveness.
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1S73

LF151

LF251 - LF351

WIDE BANDWIDTH
SINGLE J-FET OPERATIONAL AMPLIFIER

B INTERNALLY ADJUSTABLE INPUT OFFSET
VOLTAGE

B LOW POWER CONSUMPTION

M WIDE COMMON-MODE (UP TO V') AND
DIFFERENTIAL VOLTAGE RANG

B LOW INPUT BIAS AND OFFSET CURRENT

M OUTPUT SHORT-CIRCUIT PROTECTION

B HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

B INTERNAL FREQUENCY COMPENSATION
B LATCH UP FREE OPERATION
W HIGH SLEW RATE : 16Vis (typ)

DESCRIFTION

These circuits are high speed J-FET input single-
operational amplifiers incorporating well matched,
high voltage J-FET and bipolar transistors in a
monolithic inlegrated circuit.

The devices feature high slew rates, low input hias
and offset currents, and low offset voltage temper-

N
aliy
{Plasbc Packege)

*

D
§08

{Plaslic Micropackage)

ORDER CODE
Package
Part Number { Temperalure Range
N D
LF351 0°C, +70°C . -
LF251 -40°C, +105°C . .
LF151 55°C, +125*C . .

H = Dualin Line P, DIP,
4 Y: mcig;e( (5&) - also acadable in Tape & Reel (OT)

ature coefficient. 0 = Small Cutine P
PIN CONNECTIONS (lop view)
u 1 - Offsat null 1
2 - Invarting input
1 E :I 8 3 - Non-inverling inpul

b

4-Veo

5 - Oftselnull 2
6 - Qutput
7-Veo!
B8-N.C.




SCHEMATIC DIAGRAM
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Horriortring g [ }——

m-amlj—-l;"

Y= D

O BT

INPUT OFFSET VOLTAGE NULL CIRCUIT

LF351
N1 Nz
100x0
Voo
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter LF1581 LF251 LF351 Unht
Vec | Supply vollags - note +18 v
Vi |input volege - note 2 +15 v
Via  {Differantial Inpul Vollage - note 9 +30 v
Pt Power Dissipalion 680 mw
Oulpul Short-circuit Duration - nole 9 Infinite
Toper |Opereling Free-air Temperature Range 5510 +125 -40 to +105 0o +70 C
Tug |Storags Temperalure Range -65 lo +150 ‘C

bl ol o

At:u'el'a midpoint be!
The magnitude of tha inpan voltage mRs) naver exceed the magnihade of he supply voltage of 15 volls, whichever is leas.
Differential vokages are the nan-wiverfing inpul tenminal with respet! ko the irverting input leminal.
Thewpulnnybeﬂwmdlogmrﬂaheilhﬂ:uppﬁ.‘lemperamwﬂhxnmpﬁvolagesmuslbehniedbemﬂnlhedb;‘pﬁmr:ﬁg

values, umﬂgeillna‘:’mi.al

is ot ex

vungga, are with respect 1o the zero referencs lvel {ground) of the supply voliages where the zeso reference
and Voo



ELECTRICAL CHARACTERISTICS
Vo = 215V, Tame = #25°C (unless otherwise specified)
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Symb ol| Parameter Min. TYp. Max. Unht
Input Cffssl Voltage (Ry = 10k(2) mv
Vg Tamp = +26°C 3 10
Tmin< Tm £ Tnax 13
DV, |inpwl Ofiset Vollage Dsift 10 pvirc
Input Offsat Curvent- nota V
ho Tamh = +25°C 5 100 pA
Tyoin < Tamp S Tmax 4 nA
Inpat Bins Current -note 1 nA
. Tamp = ¥25°C 20 200
Trin S Vamb < Tmax 20
Large Signai Yollage Gain (R = 2kQ, V,, = +10V) VimV
A Tamn = +25°C 50 200
Tl'l'll'l £ Tamb < Timax 25
Supply Voltnge Rejeclion Ratio (Rg = 10k(2) dB
SVR Tomn = ¥25°C 80 86
Troin € Tamb < Tinax 80
Supply Cumrent, no load
lec Tamp = +25°C 14 34 mA
Trin < Tamt < Tmax 34
Vicm  { Inpul Commen Mode Vollage Renge Ll +1125 v
Common Mode Rejection Ratio (Rg = 10k{2) dB
CMR Tamp = *29°C 70 86
Tmin< Tm = me 70
Oulput Short-circuit Current mA
los Tamp = +25°C 10 40 50
Terin S Tamb < Vinax 10 60
Output Vollage Swing v
Tamb = +25*C Ry = 2k} 10 12
Vogp Ry = 10k} 12 135
Trrin < Tm < Tnm RL = 2k2 10
Ry = 10k} 12
Slevr Rate Vs
SR V, = 10V, R = 2KQ, € = W00PF, Tamy, = +25°C, unity goin 12 16
Rise Time ns
b V) = 20mV, Ry = 2iq}, C = 100pF, Tom, = +25°C, unity g8in 0.4
Ko Qvershool %
V; = 20mV, Ry = 2k€), Cy = 100pF, Tam, = +25°C, unily gain 10
GBP Gain Bandwidlh Product MHz
I = 100kHZ, Tamp, = +25°C,Vip = 10mV, Ry = 2kQ, C = 100pF | 25 4
R, |Inpul Resislance 1012 0
THD Tolal Harmenic Dislorion { | = 1kHz, Ay = 2008
Ry = 2KE2, Cp = 100pF, Tamp = *25°C. Vo = 2Vpp) 0.01
e Equivalent Inpul Noise Voltape nv
n Rg = 1000, 1 = 1KHz 15 Jhz
©m |Phase Margin 45 Degrees

1. The inpul bias currents are junction keakage currents which approximately double for every 10°C increase in the jpnetion temperature.

MAXIMUM PEAK-TO-PEAK OUTFUT



VOLTAGE versus FREQUENCY

VOLTAGE versus FREQUENCY
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Ay . 2400
Torn = +25

0
wo 1K 10K WK M 100
FAEQUENCY (H2)

MAXIMUM PEAK-TO-PEAK QUTPUT
VOLTAGE (V)

30
E | n'_=mkﬂ
25 1 Veen LIBY Tarn = +25
(o]
ool LI 11 |1
32 Yea= £ 10V
o 15 i
o
%g 107 Voo- 26V [1]
o> -
= 6
2
5 o H
2’ 00 3K 10K 100K 1M 10M
FREQUENCY (Hz}

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE verstus FREQUENCY

]5 40 T LU ]
E T"‘:‘z"'.l.(.: Vep = 2 15V u
3 25 41 Fh_:?kﬂ
~

20
32 Il 1i]
& \
63 15 H—+
e \ AN Yo = -55°C
38 10 W T
o> A
= 5 .
2, e zaewe | POHHITTTHLY
é 10k 40k 100k 40Dk 1M 44 10M

FREQUENCY (Hz)

MAXIMUM PEAK-TO-PEAK QUTPUT
VOLTAGE versus FREE AIR TEMP.

E <]

framrmser] f——
5 s 1] e =
2 )
x 2
és i _F';=1Ui“"H
ég emeRy . AR
:'cg 19
a0
a> S-Vu = 115y
s
5 o [
g g5 & 25 0 %5 8 15 W 1B
3 YEMPERATURE (°€)

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE versus LOAD RESISTANCE

30
T T TVt
9 LY
a 25 - 425°C "
3 20
s

§§ 15 7
g0 1]/
:&g 5 //
32

0
é ¢102 04 07V 2 4 7 0
g LOAD RESISTANGE (k(?)

MAXIMUM PEAK-TO-PEAK QUTPUT

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE versus SUPLY VOLTAGE

é- 30 r T

5 o5 | F= 10K

o Tpp, = 425°C /
% 20 /"
ws P

dw 15 L

'_0

7 A

5(“_', 10

mo

o> 5 4

3

3

% 0 2 4 8 8 10 12 14 18
= SUPPLY VOLTAGE (V)

INPUT BIAS CURRENT versus FREE AIR
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TEMPERATURE AMPLIFICATION versus FREE AIR TEMP.
100 1000
g Vegu 18V ——F—F+—+ —# " 400
: fe m =
% §g 40 | i
@ é% f‘; Voo =L 15V
nga EE 4+ Vo= 110V
| —— | ' ¥ ¥ 1 | e 2 [ R, =260
;’ B i s B W i S E-’t g
= S50 25 0 25 S50 75 100 125 75 50 -25 O 26 5O 75 100 128
TEMPERATURE {°C) TEMPERATUAE (*C)

LARGE SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT versus
FREQUENCY

TOTAL POWER DISSIPATION versus FREE AIR
TEMPERATURE

%S 100 (= owrerenmaL | 160

- YOLTAQE

g?. H- WHS:)—' FICA’
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—l.: LELL 90

Eé | R, =2kR

& CL = 100pF

EE Voo =tV 4 ¥

E« Tomb = +125°C, il

100 1K oK 100K 1M 10M

FREQUENCGY (Hz}

250

<

E; o5l Yep 416V

z 200 | No signal

g 176 | Ne load

a 150

& 100

o 75

§ 50

z 26 i E—
o 0

2 75 50 26 0 25 50 75 100 125
'é TEMPERATURE {*C)

SUPPLY CURRENT PER AMPLIFIER versus

SUPPLY CURRENT PER AMPLIFIER versus

FREE AIR TEMPERATURE SUPPLY VOLTAGE

2.0 o 2.0 = oo

1.8 V.- 15V 1.8 | Tamp= +25°
_— _— o= a3 4 |
S 1.8 == No signal 1,6 | No signa
E s . No load e~ Ay Notbad
£ 12 £ 1.2
1k w
o 1.0 E 1.0
C:I.:b 08 a 0.8
o 06 by 0.6
é 0.4 z 04
% 0.2 L 0.2
=1 2 -
» 0

76 50 25 0 25 50 75 100 125 0 2 4 6 8 10 12 14 18
TEMPERATURE (°C) SUPPLY YOLTAGE (V)

LARGE SIGNAL DIFFERENTIAL VOLTAGE

COMMON MODE REJECTION RATIO versus
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VOLTAGE FOLLOWER LARGE SIGNAL PULSE

FREE AIR TEMPERATURE
=z
¢
=101
% T Veem 218V
x_ 87
o8 s
L.
S0
W= 85
8%
= M
4
e R
z 75 50 25 0 25 &0 75 100 125
8 TEMPERATURE {*C)

OUTPUT VOLTAGE versus ELAPSED TtME

RESPONSE
L I ——h--
2 4 ,[ OUTPUT l
= 4 \ MNPUT
g 2
> / \
5 o
ES /Vm= 15V
o -2 Ay =22 \
2 4 Cy= 100pF
g . Tors = 425°C \
g 6 06 1 15 2 25 3 AB

TIME{vg

EQUIVALENT INPUT NOISE VOLTAGE versus

28

24
20

18

o

DUTPUT YOLTAGE (mV)

Vo= t16Y |

R =2

L= +25°C
} 1

Los o

TIME (1s)

0 01 02 03 04 05 08 0.7

FREQUENCY
w ] =1
2 i Ay=10
zy 50 [ Bs = 1000
55 40 | | e = +25°C
zE
= L]
ES
hd 20
i B
%) 0
a2 0
10 40 00 400 Tk 4k 0k 40k 100X

FAEQUENCY (Hz)

TOTAL HARMONIC DISTORTION versus FREQUENCY

TOTaL HAHMO[I;.I}C CISTOATION

1

04 [= Yoe=2t5¥ i
— Ave=1

01 = Yo{ims)= 6Y
R Tamb = 425°C 4
0.01
0,004

1 I

100 400 1k 4k 10k 40k 100K

FREQUENGY (Hz)




PARAMETER MEASUREMENT INFORMATION
Figure 1 : Vollage Follower

Figure 2 ;: Gain-of-10 inverting amplifier
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LF351 O e,

!
°| - G- 100p1="L_T].E R =2k0

%

G, = 100pF

TYPICAL APPLICATION
{0.5Hz) SQUARE WAVE OSCILLATOR

HIGH G NOTCH FILTER

C1 c2

=—1— < 1z
2x R,C,

o

G1=C2 =3 _ 100pF

2

R1 = R2 = 2R3 = 1.5Mf1
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PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP
ol
«< 1
- ] [0}
B|®
. E
4
7 [~ ]
D
(TS
Millimetera Inches
Dim.
Min. - Typ. Max. Min. Typ- Max.
A 3.32 0131
el 0.51 0.020
B 1.15 1.65 0.045 0.665
b 0.356 055 0.014 0.022
b1 0.204 0.304 0.008 0.012
D 10,92 0.430
E 7.95 975 0.313 0.384
[:] 2.54 0.100
[-x] 7.62 0.300
ed 7.62 0.300
F G6 0260
1 5.08 0200
L 318 381 0.125 0,150
z 1.52 0.060
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