- LM748

LINEAR INTEGRATED CIRCUITS

OPERATIONAL AMPLIFIERS

SHORT CIRCUIT PROTECTION
OFFSET VOLTAGE NULL CAPABILITY

LARGE COMMON MODE AND DIFFER-
ENTIAL VOLTAGE RANGE

NO LATCH-UP
SLEW-RATE = 5.5V/us {G, = 10, C. = 3.3pF)

The LM748 series consists of general purpose
operational amplifiers, intended for a wide range

voltage follower. The high gain and wide range of
operating voltage provide superior performance
in integrators, summing amplifiers and general

feedback

applications.

Unity gain frequency

compensation is achieved by means of a single
30pF capacitors.

of analog applications where tailoring of frequen- o J
cy characteristics is desirable. High common mode _ ) - _
voltage range and absence of ‘“‘Latch-up” ten- T0-99 (Plasti:nals:]d(I:Zramic) S0-8
dencies make the LM748 series ideal for use as a
ABSOLUTE MAXIMUM RATINGS LM748/A LM748i LM748C
Vg Supply voltage + 22V +22V + 22V
Vi (1) Inputvoltage + 16V 15V + 15V
AV, Differential input voltage + 30V R + 30V + 30\/°
Top  Operating temperature .55 to 125°C | 2510 85°C | 0to 70°C
Output short circuit duration (2) indefinite indefinite indefinite
T Junction temperature 150°C 150°C 150°C
Ty  Storage temperature -85 to 150°C | -65 to 150°C | -85 to 150°C

{1) For supply voltages less than + 15V, input voltage is equal to the supply voltage
{2) The short circuit duration is limited by thermal dissipation
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LM748

CONNECTION DIAGRAMS
(top views)

FREQUENCY COMPENSATION

OFFSET

. FREQUENCY COMPENSATION|

OFFSET maALTY !

NWULL
INVERTING s outeut (NVER. iNPUT_CF 2 Vs
INPUT - r:);&u‘\Nv[R OUTPUT
NON INVERTINGY Y 3 OFFSET -Vs 5 IOFFSET NULL
INPUT « NULL ol
Ve
(case) 5-2082
ORDERING NUMBERS
Ceramic Plastic
Type TO-99 Minidip Minidip sO-8
LM748 LM748 H LM748J — _
LM748C LM748 CH LM748 CJd LM748 CN LM748 CD
LM748A LM748 AH — — —
LM748i — — — LM748ID
THERMAL DATA Plastic | Ceramic T0-99 $0-8
Minidip Minidip
Rinjamb Thermal resistance junction-ambient max.| 120°C/W| 150°C/W | 155°C/W | 200°C/W
283

This Materi al

Copyrighted By Its Respective Mnufacturer




LM748

ELECTRICAL CHARACTERISTICS (see note)

LM748/7481 LM748A LM748C
Parameter Test conditions Unit
Min. | Typ. |Max.| Min. | Typ. | Max.|Min. [Typ. Max.
Vs Input offset Tamb= 25°C
voltage Rg <10 k& 1 5 2 6 mV
Ry < 5002 05 | 2 mv
Tamb= Tmin 10 Tmax
Rg < 10 k2 1] 6 75 | mv
Rg < 5092 05 | 3 mv
AV g Input offset Tamp= 25°C +15 +25 +15 mvV
voltage adjust.
range
AV s Average input Rg < 500 25| 15 uVv
AT offset voltage °C
drift
los Input offset Tamp= 25°C 20 | 200 2 | 10 20 | 200 | nA
current Tamb= Tmin 1© Tmax 50 | 500 25 300 | nA
Algg Average input A
AT offset current 0.15 ?C
drift
Iy Input bias Tamp= 25°C 80 | 500 20 { 75 80 {500 | nA
current Tamb= Tmin t© Tmax 1.5 0.1 0.8 | uA
Ri Input resistance | Tamp= 25°C 0.3 2 2 |10 03| 2 Mo
Vi Input voltage 12 |13 12| 13 £12 | 13 v
range
G, Large signal Tampb= 26°C
voltage gain RL =2k
Vg= +16V Vo= 210V 94 | 104 94 | 108 86 | 104 dB
Tamb= Tmin 1© Tmax
R, > 2 kQ
V= 15V Vo= 210V 88 88 84 dB
Vo Output voltage V=215V
swing R = 10 k2 12 4 12 | £14 12 14 \Y
R_ > 2kQ 10 3 0|z 10 13 \%
lsc Output short 25 25 25 mA
circuit current
CMR Common mode |Rg < 10kQ Vem=$12V | 70 1 90 80 | 95 70 | 90 dB
rejection
SVR Supply voltage V=15 to + 20V
rejection Rg < 10 kQ2 76 | 90 80 | 97 76 | 90 dB
SR Slew rate Tamb= 25°C | Gv= 0.5 0.5 05 Vius
RL =2k G,= 10* 5.5 55 55 Vs
*Cc=35pF
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LM748

ELECTRICAL CHARACTERISTICS (continued)

LM748/7481 LM748A LM748C
Parameter Test conditions Unit
Min. | Typ.|[Max. {Min. | Typ. | Max.|Min. | Typ.| Max.
Transient respon.| Tymp= 25°C
(unity gain) Vi=20mV C.=30pF
R =2k C_<100pF
Rise time Q.2 0.2 0.2 us
Overshoot 5 5 5 %
lg Supply current Tamp= 25°C 1.9 | 28 19 |28 1.9 | 28| mA
Pg Power Tambp= 25°C
consumption V= +20V 60 85 mwW
V=15V 60 | 85 60 | 85 | mW
V=215V
Tamb= Tmin 60 | 100 60 | 100 60 | 100 | mw
Tamb™ Tmax 45 | 75 40 | 75 mwW

Note. These specifications, unless otherwise specified, apply for Vg = + 15V and Typ = -65 to 125°C for LM748 and
LM748A. For LM748C and LM7481 these specifications apply for Tamp = 0 to 70°C (C. = 30pF).

Fig. 1 - Voltage offset null circuit

Suggested Alternate

B -Yg

Fig. 2 - Gain test circuit
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- LM748

Typical performance curves for LM748

Fig. 3 - Input bias current
vs. ambient tem-

Fig. 4 - Input resistance vs.
ambient tempera-

Fig. 5 - Output short-cir-
cuit current vs. am-

perature . ture e bient temperature
o [T T R, b T
T TTLL] e =
IR E s s S
0
AV EEE y <
200 N‘ l 1 N
T N
r 25
150 \ 0 \
—
20
N
100 VA
—t \\ a
50 ™~ 15 3
N \L
. l o
-60  -20 20 6C 100 Tamb ('C) -60 20 20 60 100 TampfT) 60 20 20 50 00 Tame®)
Fig. 6 - Input offsetcurrent Fig. 7 - Power consumption Fig. 8 - Frequency charac-
vs. ambient tem- vs. ambient tem- teristics vs. ambient
perature oot perature - 20 temperature -0
Tos T T T T P, T T RELATVE]
i U S S RS BN N I |
] | i | 80 = - - —t Vgr215V
0 : : - 1 i T 1%
B 1 S e ]
L 4_._'»,‘%,4,_&
1 : ! j 70 b —— ——
. R © £
” ~~ , e ““5?0“
+ +— 5N
° f { ‘ . \\ o> LE mls
T — C¢
J‘é ‘°54~0‘°®\
8,
10 —_ 08 e ‘MQ
- |
0 ‘ L 06 ‘
-60 -20 20 60 100 Ty p(°CH -0 -20 L 80 100 Tamb(© -60 -20 20 60 00 Tyl €
Typical performance curves for LM748C
Fig. 9 - Input bias current Fig. 10 - Input resistance vs. Fig. 11 - Output short-cir-
vs. ambient tem- ambient tempera- cuit current vs. am-
perature ture bient temperature
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M7

Fig. 12- Input offset cur-

Fig. 13 - Power consumption

Fig. 14 - Frequency charac-

rent vs. ambient vs. ambient tem- teristics vs. ambient
temperature S perature o 01 temperature
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Typical performance curves for L

Fig. 15 - Open loop voltage
gain vs. supply

M748 and LM748C

Fig. 16 - Output voltage
swing vs. supply

Fig. 17 - Power consumption
vs.

supply voltage
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Fig. 18 - Qutput voltage

Fig. 19~ Input offset cur-

B

Fig. 20 - Input common

swing vs. load rent vs. supply mode voltage range
resistance voitage vs. supply voltage
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LM748

Fig. 21 - Input noise voltage
vs. frequency

Fig. 22 - Input noise current
vs. frequency

Fig. 23 - Broadband noise
for various band-
widths

en T JEmm e T ™ T LIV =
o B N DU S H T =
(2 i BN i il s i
= It == .
: . ] T = 300F] T [ ) T o - 30pF] it
T Tamp=257¢ | N Tamb. q 2
1 ' I U
} H: 4 T 2 0 . Hz t0 OOKM:
:i ‘1 ; ’ . e 17 =
: : : , . T
o : 155 ', L T
N t f !
PN H : H B , Hzto W H2
Ll L 17t
10 0 10 10 LRCEN 10 W0 0 10 f (HzZ) 10! ! : "0, ' 10 Rg()
Fig. 24 -Open loop fre- Fig. 25 - Qutput voltage Fig. 26 - Slew-rate
quency and phase swing vs. frequency
response vs. fre-
quency 63791 G-379% G- 421
Gy T T T T T T SR [— ¥ =
{d8) — (\7:9 o ! |“" | E ,1 “ “l v " & ;s . I?t;‘:v
T T T vs azsy 6o14048
1z SINGLE POLE N ™
%0 — — w80 COMPENSATION
20 -1 28 i \ ) N
w0 —— PHASE ‘ - % 2 \ ‘\
80 $rsy — ———t 5 20 i N
.
60 0 % ¢ =\
«0t- 2 \ 1pF
\ 3 )
™ L] N |
R SoMPENEATIO . .| “ h"]zonr G c|“-39> ™ !
»30” 102 10° 0 "o’ 0% t{Hn) ° 3 ; o 2 PR T G
1 10 10 1 (KHz) 1 10 CelpF)
Fig. 27 - Compensation ca- Fig. 28 - Input resistance and Fig. 29 - Output resistance
pacitance vs. closed input capacitance vs. vs. frequency
loop voltage gain frequency 123
ce = Ry 4 Ro TT]
(pF) +——1 ) sz 1 Q)
N Vagzel8Y . Tamb = 25 N Ve = 115V 1
Tarmp= 25 °C-{ t Tamp=25°C
. a2 —| R | X w0 ok | L
© 0 L4 D 10 ]
. NO OVERSHOOT . H—— N 200 | ]
M L S 100pF) M HiF
. L . |1
bor N . i i
L <20pF) ™~ N~ 200
1 10° = 1 A
: : . il
< . 100
[+
\ ]
0! 10 Eaarers ‘!. [ 3 e 10 ° g o -
0 W20 30 40 SO 60 Gy(e) 10 10 100 0t t (M) 10 10° 10 10 t(Hz!
288

Thi s

Mat eri al

Copyrighted By Its Respective Mnufacturer




LM748

Fig. 30 - Frequency charac- Fig. 31~ Voltage follower Fig. 32 - Transient _response
teristics vs. supply transient response test circuit
voltage o2 (unity gain)
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TYPICAL APPLICATIONS
Fig. 36 - Pulse width modulator
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LM748

MECHANICAL DATA (Dimensions in mm)

TO-99

Ceramic Minidip

Plastic Minidip
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