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A EiHG IC AR %:
1. i (Fairchild Semiconductor) %355 FC
2. BE4REe (National Semiconductor) A FFHEE NS
3. FENERAT (Taxas Instrument) fFERH TI
4. BEILET7 (Motorola Semiconductor)
5.RCA
6. G+ /47 (Simens)
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2. I EIEMW (off set) WEREHTFo
3. R AGREREEE Ko
4. R4 DA AL A AT o
A pAT741 ERFFEOTER.

Parameter Conditions Value Unit
21 (Ti=+25°C, Vs=*15V)
Input offset voltage Vos  Source resistance, Rs<10kQ 1.0 mV
Input offset current Ios 30 nA
Input bias current 100 nA
Input resistance Z, 1000 kQ
Large signal voltage
gain AvoL Ry =2kQ, Vaue=+10V 200, 000
Qutput voltage swing Ry =10k, RL.>2kQ +14 v
+13 v
Input voltage range +13 v
Usable frequency range 1 MHz
Common-mode rejection Rs<10kQ2 90 dB

ratio {CMRR)
Supply voltage rejection

ratio Re<10kQ 30 eV/V
Power consumption 50 mW
Maximum internal power
dissipation =300 mW
Transient response Via=20mV, R, =2kQ
{unity gain) CL=100pF
Rise time 0.3 ps
Overshoot 50 s
Slew rate (unity gain) R.=>2kQ 0.5 V/ips
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g3 =R

Ordat Bumber LMTATF ar LMT41AF
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LMIAICH or LMTATEN Dush-ireLins Packoys
Duskin-Line Package ::‘ o
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Order Number LMTA1CO, LM7410,
Ordar Mumiber LMTEICN or LMTA1EN LMT41AD or LMTA1ED

Cirdyr fumiser LM} C) or LMFYE) Order Mumber LMTSIEN-14

Oror Mursbar L7410, LMT41AL 14
AMMICH14 or LMIIEL T4

v.
BATALH 4

INFUT FREQ
INPUT FREQ ~ COMPENSATIDN(B)
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E 1-5
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Operational Amplifiers/Buffers GEEBRE/{RER)

LM148, LM149 quad 741 op amps

LM148/1.M248/LM348 quad 741 op amps

LM149/1.M249/LM349 wide band decompensated (Av (MIN)) =5
‘schematic and connection diagrams (&#%ED

——C +Ver

0

1 g v tha LH1AY

Dusldn-Line and Fiat Package

oure W LTy v- "y 3 oty
] " 1 u 0 1 &

S
I

1 ‘r H] |lu 5 ) 1
LU (L1} i v Nz L1 otz
Tor viEw

g A

Order Numbar LM148D, LMZ48D, LM348D,
LM1480, LM249D or LM348D
Sae Peckage 1
Order Rumber LM24B4, LM348., LM249J
or LM3482

Sae Package 16

COrdar Numbar LM14BF or LM143F
See Package &

Crder Number.LM3I48N or LMI48N
Sew Package 22
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absolute maximum ratings (BXET)

LIFIA8/LM 4% LACHI/LM249 LMB4R/LMID
Supply Vohme v t1av 21y
DeHermniial Input Volisge Y 8V 236V
Input Valtage Y 18V 118V
Gutput Short Circult Durstion (Nets 1) Continuou Continuou Continucus
Powsr Digsipation (Py et 25°C1 and
Trtmal Rusistancs 1, 1, (Mot 2)

Moided DiF (N1 Py - - 500 MW

[ - - 50" Cw

Cavity DIP (D} () Py 900 mw 900 MW B0 MW

L 100°CW tcw 100 cw

Flat Pack [F) Py 675 mw - -

L 185" LW - -
Waximum Junction Tempsraturs [Tyt 180°c "'c 1w
Ograting Tempersturs Rangs —BE'CC T, € +1287C SIS Ty S HBE°C B'CE T, S HITE
Storage Tomparyture Rarge ~85°C 1o +150°C —65°C 1 1150°C —£5°Cra+160°C
Lrad Temparutuns (Solduring, 50 scondsh 300°C w'c a00°c

. : i
NI- 1. Any of the smplifisr outputs can be #{N‘N‘ 1o ground ndatininely | howover, mnnn GM Mulmilmullmmsl\f !hnﬂl‘ln the
M [unCtion T peeTURe will be §xoesded.

Nots 2: Tha maimum powsr digapetion for Thiss deviom murt be derated st #vted Temparstures and In dictated by Timax, &4 and the
ambient temparature, Ta, The maximurn availsbde pawse diaripation a1 any tomperaturs it Py = [Tymax — Talija or the 26°C Papaa . which-
wvar o bt

Mote 3: These spucifications spedy for Vg = £ 15V and avar th b i range [T £ Ta £ TH] unles athenwise
norsd,
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typical performance characteristics (8a%Ui& R4574$)
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typical performance characteristics (con't) (#ZFE R4

Undimerted Dutous Voltage

" . 10

Small Signal Pulse Srnall Signal Pubss

Retponas {LM148) Reponss [LM 149} Swing
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Inwerting Large Signal Puise
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TLWERATURE | O

Truesting Latgs Signal Fulse
Raspors (LM153)
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TR KOISE WOLTAG

FRLOVENEY (H7)

cross talk test circuits

) LRI 3510 NYIm
HIATIVE COMMON -MODE INPUT
VOLTAGE LT I¥}

" T T
4 AP 3 | |
A

PORTIvE SURPLY VELTE IV

“auT
Crosstath = -20lag  ———— {d8)
101 5 eguT

Vg = s 15V
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typical applications-LM148 (g4 %) R HD

O Dwosds Low Oistortion $ineweve Germator
u

1

Low Cost inctrumentation AmpiHier

1
[Y—
mRICT

vg e 16V
A = RZ. rim A2 1a boon CMAR

4 = % kHz, THD < 0 03%
H":A-KIW pot,C1 = 0,0047.F, C2 = 0.014F, C3 = BAuF, R2-RE=RT = 1M,
R3 . & 1k, A4 5 120, A5 = 2401, O = NSS102, DY 2 18914, 02 = 38V avalanche
‘oo e, LMIG31, Vg = £15V .
A yimgler version with wame dittertian degeadation a1 high feeguencies cin ba
macle by using A1 36 & simple anverting amplifide, 3nd By putiing beck 10 back
Sarrs on the Tendiack loop of AJ.

typical applications-LM148 (con't) (#ZJEERHD

Low Drift Peak Detector with Bias Current Compensation

$ir

L L..-o [

+

S 4 [

Ve + £

Adjust R tor minimum drift
D3 low leakage diode

D1 added to improve speed
Vg = 15V

1

A - +
fom-?(:‘— " l) LWE = IV ViNCM S VE -1V,
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Univarsal State-Space Filter

ns
L

Vi

VLM

Tune O through RO,
For predictable results: 1 Q < 4 x 109
Use Band Pass outpul to tune for O

Vis) Nis) Swig
—— = — Din=5%+ * wp?
Vingg)  Dish

—SwgHgee

NHP(s * S‘Homp. NBpis) = ————  Nip=wo?Holp

Q
1 REG 1+ R4IR3 + R4IRO
fg= — L4 =R,C, Q=
2 AS tit2 1+ REIRS

! Ru \ 72 1+ REIRS
INOTCH = — | = . HoHe =

2 \Rptptg

1 + R5IRE

Holps —x————
1+ A3IA0 « RIA4

1+RIIAD + R3IA4

VELME

) ) "

1+ R4IA3 + R4IRY
1+ R3IR0 + RIRa
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typical applications-LM148 (con't) (#2ZVEE B

A T kMz & Poie Butterworth

1 Lwian

0 Youur

oo
o
N THon
k4
omLF
T LM A, -
e
v Lwan
E +
e

Use general equations, and tune each section separately
Q1eeSECTION = 0.541, OznasECTION = 1306
The response should have U 0B peaking

A 3 Amplifier Bi-Quad Notch Filter

VA
—t AR
11 i
it
o "‘_l }__
Vi I\ A
(BT Ay =
[T} Vourky 1 (]
nsi: + s e
= 3 *
Vel O =

RB R1C1 1 RB

T 1 G
X e, Mg = f K ——————— | INOTCH = — / —
R7 + RICZAZC ° 2 AT \."R?F!?C\ 2 2n R3IRSR7CIC2

1 A1
Mecessary condition for notcht -— =

R4RT

Ex: IyoTen * 3 kHz, =5 A1=270k, A2 = R] = Xk, R4 = 27k, RS = 20k, A6 = RB = 10k, A7 = 100k, CT = C2 = 0 D01uF "
Betrer noise prrlormance than the state-space apprasch

11




12 #ate IC pyRER, HUfE, B
typical applications-LM148 (con’t) (st %) & &)

A &th Ovder 1 kHz Elliptic Fitter 14 Poles, 4 Zavou)

L
v .

-

I I

FALOUINEY It

RIC1=A2C2=1
ARG =R 202y

fg=1kHz fg « 2hMz p = 0543, 17 = 2,14, 0 = 0841, 1" = 0987, Fp + 4,92, O = 4,403, narmalizea 1o ripple BW
1 RE 1 1 An 1 1+ R4IRZ + RARD A LT 1+ A4RD

e — %= iz= — —_— x-, s — = —_—a -
2 RE 1 F1 ALt 1+ REIRS A5 RE 1+REA'S+AEAR
Ry=

Rp —at
An+ AL

“Use the BP outauts to tune O, G, tune the 2 secrans separately
F1-R2< 076k A3 -Ha - RS = 100k RE = 10k, RO ~ 107 &k, R = 100k, Ay = 155 1k,
Rt - HZ- 509 R4 = A5« 100k A6 = 10k, R'0 = 5.78k, R' = 100k, R’y = 248,12k, A'f = 100k, All capacitors are 00014 F,

typical applications-LM149

Minimum Gain 10 Insura LM149 Stability The LM149 a5 a Unity Gain Invarter

s It
L]
Vo I’.—-—%
AR
—0 vy, b0 Vgyr
Vaur 4 VouTt 1
AgLts) = — = AcLtst* —— f ———
Vin 5 Vik &
1+ —— 1+ ————
ApLis) AoLis)
Yo | Vo
) = 15 Vog * *5Vps
Viy=0 ViN=0

Power BW = 40 kHz
Small Signal BW = G BW/S

Small signal BW = GBW/S
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typical applications-LM149 (con't) (SEEERF)
Non-inverting-Integrater Bandpass Filter (JERIBTRA WM

[0

For stebility purposes: R7 = RE/4 , 10RG = RS, Cg = 100

1 RS 1 Rg RBE a
fgr — — x — ,0% — — . Hogp® —
2 RE  FC R RS Ay

fomaxt. Opax) = 20 kHz, 10

Berter O sensitivity with respect to open loop gain variations than the
state variable filter.
R7, Ci tdded for compenzation

Active Tona Cantrol with Full Qutput Swing (No Slew Limiting at 20 kM2 57 % 40)

-na

Vg = £15V, VayTias) = 9.1 Vams.
Taas > 20 k42, THD € 1%
Duplicats the shova circuit for siereo

1 1

=

—— g ———
2R2C1 L& 2rR1C1

1 1

wrscs M8 m +2R71C3
Max Bass Gain = [R1 + R2I/AY
Max Treble Gain = (R1 + 2A?}/AS
asshown: f; a2 32 Hz, fy g @ 320 Hz

fi = 11 kHz, fyg = 1.1 Hz




