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By Operational Amplifiers

LM318 operational amplifier

general description

The LM318 is a precision high speed operational
amplifier designed for applications requiring wide
bandwidth and high slew rate. It features a factor
of ten increase in speed over general purpose
devices without sacrificing DC performance.

features

® 15 MHz small signal bandwidth

® Guaranteed 50V /us slew rate

® Maximum bias current of 500 nA

® Operates from supplies of +5V to 20V

® Internal frequency compensation

® Input and output overload protected

® Pin compatible with general purpose op amps

The LM318 has internal unity gain frequency com-
pensation, This considerably simplities its applica-
tion since no external components are necessary

for operation. However, unlike most internally
compensated amplifiers, external frequency com-
pensation may be added for optimum performance,
For inverting applications, feedforward compen-
sation wili boost the slew rare to over 150V /us
and almost double the bandwidth, Overcompensa-
tion can be used with the amplifier for greater
stability when maximum bandwidth is nor nezaded,
Further, a single capacitor can be added 1o reduce
the 0.1% settling time to under 1 s,

The high speed and fast settling time of these op
amps make them useful in A/D converters, oscil-
lators, active filters, sample and hoid circuits, or
general purpose amplifiers. These devices are easy
to apply and offer an order of magnitude petter
AC performance than industry standards such as
the LM709.

The LM318 is specified for operation over 0°C
to 70°C.

schematic diagram and typical application

Metal Can Package®
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3 absolute maximum ratings |
|
Supply Voltage 120V 1
Power Dissipation (Note 1) 500 mW i
Differential Input Current (Note 2) +10mA |
Input Voltage (Note 3} +15V l
Qutput Short-Circuit Duration Indefinite
Operating Temperature Range 0°C to 70°C i
Storage Temperature Rance -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C i
4
electrical characteristics (Note4) i
PARAMETER CONDITIONS MIN TYP MAX UNITS ‘
i
. Input Offset Voltage Ta=25°C 4 10 mv i
{
Input Otfset Current Ta=25C 30 200 nA -
Input Bias Current Ta=25C 150 500 nA %
Input Resistance Ta=25C 05 3 MQ !
Supply Current Ta=25C 5 10 mA ;
Large Signal Voltage Gain Ta=26°C, Vg= £15V 25 200 Vimv %
Vour=*10V, R 2 2k2 ]
r
Slew Rate Ta=25°C,Vg=*15V, A, =1 50 70 Vius |
|
Small Signal Bandwidth Ta=25°C, Vg =215V 15 MHz i
Input Offset Voltage ] 15 mV i
Input Offset Current 300 nA
Input Bias Current 750 nA E
Large Signal Voltage Gain Vg= £15V, Vgyr = 10V 3
Ry 22kl 20 VimV
! Output Voltage Swing  Vg=%15V, R = 2kQ 12 $13 v
.l Input Voltage Range Vg = *+15V 115 v
1
{ C 1 Mode Rej Rauo 70 100 dB
{ Supply Voltage Rejection Ratio 2 65 80 dB
4!
A ) i
¥ 5 |
i Note 1: The m j > of the LM318 is B5°C. For operating af elevated temperatures, devices in the ¢
' TO-5 package must be derated based on a thermal resistance of 150°C/W, junction to ambient, or 45 C/W, junction to case. 5
I The thermal resistance of the dual-in-line package is 100" C/W, junction to ambient. v
B R MNote 2: The inputs are shunted with back-1o-back diodes for overvoltage protection. Therefore, excessive current will tiow if
H s differential input voltage in excess of 1V is applied between the inputs uniess some limiting resistance is usea.
{ Note 3: For supply voitages less than £15V, the i input ge is equal 10 the supply volitage.
. | ! Note 4: These specifications appiy for =5V < Vg < 20V and 0°C < T < 70°C, unless otherwise specified. For proper
y l operation, the power supplies must be bypassed with 0.1 uF disc capacitors.
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r
LM741/LM741C operational amplifier =
~
= =
d e = -
general description (¢}
The LM741 and LM741C are general purpose their application nearly foolproof: overload pro-
operational amphifiers which feature improved per- tection on the input and output, no latch-up when
formance over industry standards like the LM709 the common mocde range is exceeded, as well as
They are direct, plugn replacements for the freedom from oscillations,
709C, LM201, MC1439 and 748 in most
applications. The LM741C is identical to the LM741 except
that the LM741C has its performance guarante=d
The offset voltage and offset current are guaran- over a 0°C to 70°C temperature range, instead of
teed over the entire common mode range. The -55°C 10 125°C.
amplifiers also offer many features which make
schematic and connection diagrams
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See Package 11
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2 absolute maximum ratings
e Suppiy Voltage LM741 v
* LMTaIC =18v 'y »
~ Power Diupation iNcre 1) 500 mw
! E Ditterential Input Voliage 130V
pur Input Voitage (Note 21 Y. 118V
| Output Shart Circun Duration Indetinite
' Operating Temperaturs Range LM741 -55°C 10 126°C
i \ Mr4IC 0°C o 70°C T
H } Storage Temperature Range ~-65°C1o 150°C
. | Lead Temperature (Soidering 10 sec) 300°C
' electrical characteristics (Note 3)
o4
i Lv741 LM741C
4 PARAMETER CONDITIONS win T Tve | aax [TTH BB ETY TS
. Input Offset Voltsge Ta*25°C. Ry < 10KiL .0 50 1.0 60 mv
; Input Offset Current Ta=25'C 0 |200 30 | 200 nA
; Input Biss Current Ta=25"C 200 | 500 200 500 nA
i ' Input Resistance Ta=25°C E 03| 10 03| 10 mit
I
- Supply Current Ta*25°C, vy = 215V 7] 28 7] 28 mA
] Large Signal Voltage Gain Ta=25°C, Vg = 215V
! Vour = 10V, A, > 2ai2 0 | 160 s |80 Vimy
Input Ottt Vollage Rg< 10802 60 15 myv
Input Oftset Current 500 300 nA
e 3 Input Bt Current 15 os bA
. Large Segnal Voltage Gain Vg ® 15V Vgyy = 110V
1 Eoy A28 R 22k0 » 15 Vimy
! HEr Output Voltage Swing Vy= 115V, A, - 1002 a2 | e 12 | e v
I i Ry =240 110 | +13 0 | 113 v
§ LT |
3 5 Input Voltage Range Vg = 15V £12 12 v
} 4
7 Common Mode
$ | § RojoctBt Ratic Ry < 10k0 o | 0 0 | so a8
l 4 Supply Voltage
3 b Ry < 10 k41 ” % n % ) a8
,; : L Reyection Rato
3‘ i I $ Note 1: The maximum junction femperature of the LM741 is 150°C, while that of the LM741C is
1l 1 100°C. For operating at elevated temperatures, d in the TO-5 package must be derated based on
i 1a @ thermal resistance of 150°C/W. junction to case.
d : Note 2: For supply voltages less than 115V, the absolute maximum input voltage is equal to the
i "3 supply voltage.
g : Note 3: These specifications spply for Vg = :15V and -55°C <Ta < 125°C, unless otherwise
' 5 specified. With the LM741C, h - all specifications are limited 10 0°C < T4 < 70°Cand Vg =215V,
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LM710C voltage comparator

general description

The LM710C is a high-speed voltage comparator
intended for use as an accurate, low-level digital
level sensor or as a replacement for operational
amplifiers in comparator applications where speed
is of prime importance. The circuit has a differen-
tial input and a single-ended output, with saturated
output levels compatible with practically all types
.of integrated logic.

The device is built on a single silicon chip which
insures low offset and thermal drift. The use of a
minimum number of stages along with minority-
carrier lifetime control (gold doping) makes the
circuit much faster than operational amplifiers in
saturating comparator applications. In fact, the low
stray and wiring capacitances that can be realized

Interface Circuits

with monolithic construction make the device diffi-
cult to duplicate with discrete components oper-
ating at equivalent power levels.

The LM710C is useful as a pulse height discrimi-
nator, a voltage comparator in high-speed A/D con-
verters or a go, no-go detector in automatic 1est
equipment. It also has applications in digital sys-
tems as an adjustable-threshold line receiver or an
interface between logic types. In additicn, the iow
cost of the unit suggests it for applications replacing
relatively simple discrete component circuitry.

The LM710C is the commercial/industrial version
of the LM710. It is identical to the LM710 ex-
cept that operation is specified over a 0°C to 70°C
temperature range.

schematic and connection diagrams
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absolute maximum ratings

Positive Supply Voltage ! 14,0V
Negative Supply Voltage ~7.0Vv
Differential Input Voltage 5.0V
Input Volitage £7.0v
Power Dissipation (Note 1) 300 mW
Output Short Circuit Duration 10 sec
Operating Temperature Range 0°C to 70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Notwe2)

PARAMETER CONDITIONS MIN, TYP MAX. UNITS
Input Offset Voltage Ta = 25°C, Rg<20002 1.6 50 mv -
Vour = 1.4V
Input Otfset Current Ta=25"C, Vour = 1.4V 18 50 Py
Input Bias Current Ta=25"C 16 k3 A
Voltage Gain Ta=25"C 1000 1500
Output Resistance Ta=25"C 200 a
Output Sink Current Ta=25"C. AV, 25 mV 1.7 25 mA
Vour =0
Response Time 40 .
(Note 3)
Input Offset Voltage Rg< 20002 65 mv
Average Temperature 0'C<Ta<T0°C
Coetficient of Input Ry <500 50 20 wr'c
Offset Voltage
Input Offset Current 75 WA
Average Temperature 25°C<T,<70°C L] 50 nASC
Coefficient of Input 0*CET<5’C F ] 100 nASC
Offset Current
Common Mode Rejection Ratio Ry < 20000 0 98
Input Bias Current Ta=0'C % 40 A
Input Voltage Range Vo= -l0V 50 v
Ditterential Input 5.0 v
Voltage Range .
Voluge Gain 800
Positive Output Level Vin 25mv, 25 32 40 v
0<lgyr SSmA
Negative Output Level Vin S-10mv -10 -05 0 v
Output Bink Cumrent Vi £-10mV, Vour =0 05 mA
e iy Curoni Vi £-10mV 3 s oA
Negative Supply Current 48 10 mA
Power Consumption 150 mw

Nots 1: Ratings apply for ambient temperatures to 70°C.

Note 2: These soecifications apply for V* = 120V, V' = 6.0V, 0°C< T, < 70°C and for
a logic threshold voltage of 1.5V at 0°C, 1.4V at 25°C and 1.2V at 70°C unless otherwse
specified.

Note 3: The time i (see gefiniti s for a 100 mV input step with
5 mV overdrive.
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Series 54 /74

DM54121/DM74121(SN54121/SN74121)

monostable multivibrator

general description

The DM54121/DM74121 TTL monostable muiti-
vibrator features DC triggering from positive or
gated negative-going inputs with inhibit facility.
Both positive and negative-going output pulses are
provided with full fan-out to 10 normalized loads.

Pulse triggering occurs at a particular voltage level
and is not directly related to the transition time of
the input pulse. Schmitt-trigger input circuitry for
the B input allows jitter-free triggering from inputs
with transition times as slow as 1V per second,
providing the circuit with an excellent noise im-
munity of typically 1.2V. A high immunity to
Vee noise of typically 1.5V is also provided by
internal latching circuitry.

Once fired, the outputs are independent of further
transitions on the inputs and are a function only
of the timing components. Input pulses may be of
any duration relative to the output pulse. Output
pulse lengths may be varied from 30 ns to 40
seconds by choosing appropriate timing compon-
ents.

Jitter-free operation is maintained over the full
temperature and Vee range for more than six
decades of timing capacitance (10 pF to 10 uF)
and more than one decade of timing resistance

(2 k€2 to 40 kf2). Throughout these ranges, pulse
width is defined by the relationship tyoum) =
Cr Ry log, 2.

Duty cycles as high as 90% are achieved when
using Ry = 40 k2. Higher duty cycles are achiev-
able it a certain amount of pulse width jitter
is allowed.

features

Series 54/74 compatibility
DC triggering
Schmitt trigger inputs
Positive-going or negative-going triggering
Pulse width variation from 30 ns to 40 sec
Pulse width virtually independent of Vg and
temperature
® Typical power dissipation
90 mW (50% duty cycle)
65 mW {Quiescent state)
® Qutput pulse width independent of input pulse
width

connection diagram

Dual-in-Line and Flat Package
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= absolute maximum ratings (Note 1)
E Vee 1.0v
(o) Input Voltage 55V
~ Operating Temperature Range DMS54121 -55°C to +125°C
- DM74121 0'C1o 75°C
N Storage Temperature Range -65°C 1o +150°C
- Lead Temperature (Saldering, 10 sec) 300°C :
<
n s =
s electrical characteristics (Note2)
[a) LIMITS (Note 2) >
PARAMETER CONDITIONS T v MAX ] UNITS
Positive-Gaing Theeshold Voltage at Oms4121 Ve = 4.5V 4 2 v
A Input, Vg, bMIaI21 Vee = 4.75V
Negative Going Threshold Voltage at DMS54121 Ve = 4.5V 08 14 v
A lnput, Vy_ DM74121 | Ve =475V
Positive-Going Threshold Voltage at DMS4121 Vee =45V 155 2 v
B input, Vy, DM74121 | Vee=4.75V
Negative-Going Threshold Voltage at DM54121 Vee = 45V 08 135 v
B Input, Vy_ oM741IY Vee = 4.75V
PR DM54121 Vee = 4.5V »
Logical “0” Output Voltage, Vourior omMIa121 | _r\l"cc_"iﬁ I = 16 mA 023 04 v
wyw DMS4121 | Ve =45V .
Logical “1" Output Voltage, Vouri BWTaIZT | Veewa7sy  'Loao = ~400uA 24 a3 v
Logical “0” Leve! Input Current at DM54121 Vee = 5.5V ~ :
Al or A2, 10 DM78121 | Vee-526v  'm 04V 1 8 e
Logical “0"* Level Input Current DM54121 | Ve =55V g ”
B, oy DMIA1ZI | Ve 5257 Vw04V 2 22| WA
Logical “1” Level Input Currentat ~ DM54121 | Veo=85v v,y =24V 15 40 uA
Alor A2, 1y, DM78121 | Ve =525V W, =55V 0.02 1 mA
Logical “1” Lavel Input Current DM54121 | Ve =55V Vin = 2.8V 3 80 .y
o8,y DM7a121 | Vee=525V Wy =55V 0.05 1 mA
Short Circuit Output Currentat Qor ~~ DM54121 Veg =55V =20 -55 mA
Q,1g5 (Note3) DM74121 | Ve =525V -18 55 mA
Powsr Supply Current in Quiescent Dms4121 Vee * 55V 13 2% mA
{Unfired) State, Icc DM74121 | Ve =525V
Power Supply Current in DM54121 Vee =55V
Fired State, lc DMIAT12T | Ve s 525V = x4 =A
switching characteristics v.-sv.7,-2%
Propagation Delay Time to Logical “1" Level Cy = 15 pF, Cy = 8O pF, 15 55 -
from B Input 1o O Output, tag, Ay = internal
Propagation Delay Time to Logical “1* Level C_ = 15 pF, Cy = 80 pF, = 2 2 .
from A1/A2 Inputs to O Output, 1hay Ry = Internal
Propagation Delay Time 1o Logical “0" Level & e
trom B Input to 0 Output, 1,0 oSS F. Cr = 80 pF 2 = o il
Propagation Delay Time to Logical "0 Level » r
from A1/A2 Inputs 10 8 Output, 1ose fisiy 15 oF, Cr = 809F » G L o
Pulse Width Obtained Using Internal Timing Cy = 15pF, Cy = 80 pF, 1
Resistor, tyoum Ry=Open, Pin 9 1o Vec n Ly L e
Pulse Width Obtained with Zero Timing Cy = 15 pF, Cy=0, 17 2 50 ™
Capacitance, toioun Ry =Open,Pin 9 10 Ve
Pulse Width Obtained Using External Timing Cy. =15 pF, Cy = 100 pF, 600 800 "
Resistor, tyoum Ry =10k, Pin 9 Open
Pulse Width Obtained Using External Timing Cy = 15pF, Cy = 1 uF, 6 7 8 s
Resistor, tyoun Ry = 10k, Pin 9 Open
, , : C, = 15 pF, Cy = 80 pF,
Minimum Duration of Trigger Pulse, tuoyp Ay = Open, Pin 8 to Vec 2 50 L
Mote 1: “Abiolute Maximum Fansg’” are those values beyond which the satety of the device cannot
5 be guarantesd Except for “Coerating Temperature Harge” they are not meant to smply that the
- devices should be onperated a1 thews (miry. The table of ~E " prowedes
B3 for sctus! device operation
Mote 2: Unlens otherwise specited miniman hemits soply scrom the -55°C 1o +125°C tempersiure
s ? renge for the DMS4121 and acrom the 0°C 16 70°C range for the DM74171 AN EYENEM e grven Tor
VeC =50V and Tp = 25°C
Mote 3: Only one output t & time should be shorted.




N Series 54/74
DM5400/DM7400(SN5400/SN7400) quadruple 2-input NAND gate
DM5410/DM7410(SN5410/SN7410) triple 3-input NAND gate
DM5420/DM7420(SN5420/SN7420) dual 4-input NAND gate

general description

Employing TTL (Transistor-Transistor-Logic) to features
achieve high speed at moderate power dissipation,

these gates provide the basic functions used in the ® Typical Noise Immunity w
implementation of digital integrated circuit sys- ® Guaranteed Noise Immunity 400 mV
tems. Characteristics of the circuits include high ® Fan Out 10
noise |_mmun|ty, Iaw_ _outpu: nmpn_edance. _gaud » Average Propagation Delay 13 ns
capacitive drive capability, and minimal variation A i

= Average Power Dissipation 10 mW per gate

in switching times with temperature. The gates
are compatible with and interchangeable with
Series 54/74 equivalent.
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schematic and connection diagrams

{shown tor DM5410/DM7410)
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-
DM5400/DM7400 DM5410/DM7410 DMS420/DM7420
Dual-In-Line Package Dusl-in-Line Package Duai-In-Line Package
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DM5400/DM7400,

DM5410/DM7410, DM5420/DM7420
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absolute maximum ratings

operating conditions

MIN MAX UNITS
Vee 7.0v Supply Valtage (Veg)
Input Voltage 5.5V DMS4X X 45 55 v
Storage Temperature Range -65°C 10 +150°C DMT74XX 4.75 525 v
Fan-Out - 10 Temperature (Ta)
Lead Temperature [Soidering, 10 sec) 00°C DM54XX -55 +125 e
DM74XX o 70 *c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS|
Input Diode Clamp Voitage Ve = 5.0V, Ta =25°C, iy = —12mA 15| Vv
Logical “1" A
Input Voltage Vee =Min 20 v
Logical “0” )
Input Voltage Vee = Min 08 v
Logical “1" )
Output Voltage Vee = Min Vi = 0.8V, Igyr = —400 pA 24 v
Logical “0" ¢
Outpul VO?W VI‘.:C = Min VIN - Z.UV, IOUT =16 mA 0.4 v
Logical “1"
Input Current Vee = Max Vi =24V 40 HA
Logical “1"
Input Current Vec=Max Vin =85V ' mA
Logical “0"
Input Current Vee =Max V=04V -16 mA
Output Short
SRR DM74XX [-20 -55 mA
Circuit Current Vee = Max V,y =0V, Vg =0V _
(Note 2) DMS54XX 18 =57 mA
Supply Current—
Logical “0" Vee =Max V=50V 3 51 mA
(Note 3)
Supply Current—
Logical 1" Vee = Max V=0V 1 18| mA
(Note 3)
Propagation Delay Time to -
Logical 07, tyao Vec =50V, Ta=25°C, C=50pF 8 15 ns
Propagation Delay Time to o
Logical “1”, tog Vee=50V, Tp=25°C, C=50pF 13 25 ns

MNote 2: Not more than 1 output should be
Note 3: Each pate.

shorted at a time.

Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54X X and
across the 0°C to 70°C range for the DM74XX. All typicals are given for Vg = 5.0V and Ta = 25°C.

12
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RIS - Series 54/74

DM5408/DM7408(SN5408/SN7408) quad 2-input
AND gate

DM5409/DM7409(SN5409/SN7409) quad 2-input
AND gate (open collector)

general description

The DM5408/DM7408 and DM5409/DM7409 pro-
vide the non-inverting AND function in the popu-
lar quad 2-input pin configuration,

schematic and connection diagrams
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g absolute maximum ratings (Note 1) operating conditions
| - :
t ) Supply Voltage v MIN  MAX  UNITS
| (=] Input Voltage 55V Supply Voltage(Vee)
i < Output Voliage . 5.5V DM5408, DMS409 45 55 v
¥ Te] Storage Temperature Range -65"Cto+150°C DM7408, DM740S 475 5.25 v
E Lead Temperature (Soldening, 10 sec) 300°C
Temperature (T4)
=) DM5408, DM5409 -55 +125 *c
DM7408, DM7409 [} 70 ‘c
- <]
: o
<
s
: . Q electrical characteristics (Note 2)
. (]
o PARAMETER CONDITIONS MIN TYP | MAX UNITS
g Logical “1" Input Voltage Vee = Min - § v
E Logical “0" Input Voltage Vee = Min 08 v
(=]
‘Y Logical 1" Output DM5408 - = =
2 Voltage DM7408 Vee = Min, Vi = 2V, lgyy = =800 A 24 v
Logical 1" Qutput DM5409 i -
Cisrant DM7409 Vee = Min, Voyr = 5.5V, Vi = 2.0V 250 HA
. Logical “0" Output Voltage Vee = Min, Vi = 0.8V, lgyr = 16 mA 04 v
Logical “1" Input Current Vee = Max, Vi = 2.4V 40 A
Vee = Max, V) = 5.5V 1 mA
H ) Logical 0" Input Current Vee = Max, Vi = 0.4V -1.6 mA
Output Short Circuit DM5408 -20 -55
i Current (Note 3) Men e DM7408 | -18 -55 s
; Supply Current — Logical “1" Vee = Max, V), = 5V " 21 mA
(each device)
Logical 0" Vee = Max, Vi = OV | 2 33 mA
. Input Clamp Voltage Vee = 5.0V, Ta = 25°C, ljy = -12 mA -1.0 -15 v
Propagation Delay to a Logical “0"
Vee = 5.0V
from DM5408/DM7408 Any Input T. = 25°%C 14 19 ns
to Output, tpg @
Propagation Delay to a Logical “0" Vor = 5.0V
from DM5409/DM7409 Any Input ch_ 28°C 15 24 ns
. to Output, g o
‘ Propagation Delay to a Logical 1" a0V
from DM5408/DM7408 Any Input | ¢ =5 13 27 ns
Ta=25C
to Output, tog
Propagation Delay to a Logical “1" Ve S 8.0V
From DM5409/DM7409 Any Input ch- 25°C 17 32 ns
to Output, togy A
: I )
i Note 1: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed. Except
. for “Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits, The table
of "Electrical Characteristics provides conditions for actual device operation,
Mote 2: Unless otherwise specified min/max . limits apply across the -55°C to +125°C temperature range for the
DMS:WS_DMSAOQ and across the 0°C 1o 70 C range for the DM7408, DM7409. All typicals are given for Vo =50V and Ty
A . =25°C.
y Note 3: Only one output at a time should be shorted.
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