&National Semiconductor

CLC431/432

Dual Wideband Monolithic Op Amp with Disable

General Description

The CLC431 and CLC432 current-feedback amplifiers
provide wide bandwidths and high slew rates for applications
where board density and power are key considerations.
These amplifiers provide DC-coupled small signal
bandwidths exceeding 92MHz while consuming only 7mA
per channel. Operating from *15V supplies, the
CLC431/432's enhanced slew rate circuitry delivers
large-signal bandwidths without out voltage swings up to
28V,,. A wide range of bandwidth insensitive gains are
made possible by virtue of the CLC431 and CLC432's
current-feedback topology.

The large common-mode input range and fast settling time
(70ns to 0.05%) make these amplifiers well suited for CCD &
data telecommunication applications. The disable of the
CLC431 can accommodate ECL or TTL logic levels or a wide
range of user definable inputs. With its fast enable/disable
time (0.2us/1us) and high channel isolation of 70dB at
10MHz, the CLC431 can easily be configured as a 2:1 MUX.
Many high performance video applications requiring signal
gain and/or switching will be satisfied with the CLC431/432
due to their very low differential gain and phase errors (less
than 0.1% and 0.1°; A, = +2V/V at 4.43MHz into 150Q load).

Quick 8ns rise and fall times on 10V pulses allow the
CLC431/432 to drive either twisted pair or coaxial
transmission lines over long distances.

The CLC431/432's combination of low input voltage noise,
wide common-mode input voltage range and large output
voltage swings make them especially well suited for wide
dynamic range signal processing applications

Enhanced Solutions (Military/Aerospace)

SMD Number: 5962-94725

*Space level versions also available.

*For more information, visit http://www.national.com/mil

February 2001

Features

Wide bandwidth: 92MHz(A,, =+1), 62MHz(A,=+2)
m Fast slew rate: 2000V/us

m Fast disable: 1us to high-Z output

m High channel isolation: 70dB at 10MHz

m Single or dual supplies: £5V to + 16.5V

Applications

m Video signal multiplexing

m Twisted-pair differential driver
m CCD bhuffer & level shifting

m Discrete gain-select amplifier
m Transimpedance amplifier
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CLC431/432

Connection Diagrams

Typical Application

(Continued)
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Pinout
CLC431 DIP & SOIC
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CLC431 Gain-Select Amplifier
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Discrete Gain-Select Amplifier
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Ordering Information

Package Temperature Range Part Number Package NSC
Industrial Marking Drawing

14-Pin Plastic DIP -40°C to +85°C CLC431AJP CLC431AJP N14A
14-Pin Plastic SOIC -40°C to +85°C CLC431AJE CLC431AJE M14A,B

8-Pin Plastic DIP -40°C to +85°C CLC432AJP CLC432AJP NOSE
8-Pin Plastic SOIC -40°C to +85°C CLC432AJE CLC432AJE MO8A
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CLC431/432

Absolute Maximum Ratings (Note 1) Lead Temperature (Soldering 10 sec) +300°C
If Military/Aerospace specified devices are required, . .
please contact the National Semiconductor Sales Operatmg RatlngS
Office/Distributors for availability and specifications. .
Thermal Resistance
Supply Voltage +16.5V Package () (CIN)
Short Circuit Current 100mA 14-Pin MDIP 55°C/W 100°C/W
Common-Mode Input Voltage *Vee 14-Pin SOIC 35°C/W 105°C/W
Differential Input voltage +10V 8-Pin MDIP 55°C/W 110°C/W
Maximum Junction Temperature 150°C 8-Pin SOIC 40°C/W 115°C/W
Storage Temperature Range -65°C to +150°C
Electrical Characteristics
Vee = 215V Ay = +2; Ry = Ry = 750Q; R = 100Q; unless noted
(Note 3) | Parameters Conditions Typ Max/Min Ratings  (Note 2) Units
Ambient Temperature CLC431 & CLC432 +25 +25 0to +70 _4-98t50 °’C
Frequency Domain Response
-3dB Bandwidth Vour < 4.0Vpp 62 42 37 36 MHz
Vour < 4.0Vpp, Vee 62 MHz
= t5V
(Note 4) Vour < 10Vpp 28 21 20 20 MHz
Gain Flatness Vour < 4.0Vpp
Peaking DC to 100MHz 0.05 0.5 0.7 0.7 dB
Rolloff DC to 20MHz 0.0 0.8 0.8 0.8 dB
Linear Phase Deviation DC to 30MHz 0.3 1.8 2.0 2.1 deg
Differential Gain R, = 150Q,4.43MHz 0.12 0.18 0.2 0.2 %
Differential Phase R, =150Q, 4.43MHz 0.12 0.18 0.23 0.25 deg
Time Domain Response
(Note 4) | Rise and Fall Time 10V Step 8 12 13 13 ns
Overshoot 2V Step 5 10 12 12 %
Settling Time 2V Step to 0.05% 70 100 110 110 ns
(Note 4) | Slew Rate Vour = £10V 2000 1500 1450 1400 Vims
Distortion And Noise Response
(Note 8) | 2nd Harmonic Distortion 2Vpp, 1IMHz -65 dBc
(Note 8) | 3rd Harmonic Distortion 2Vpp, 1IMHz =75 dBc
Equivalent Input Noise
Voltage >1MHz 3.3 4.2 4.4 4.5 nV/JHz
Current, Inverting >1MHz 13 16 17 18 PA/JHZ
Current, Non-Inverting >1MHz 2.0 2.5 2.6 2.8 PA/JHZ
Static, DC Performance
(Note 9) | Input Offset Voltage 3 6 7 7 mV
Average Drift 20 - 50 50 pvIc
(e ) | ot e e B
Average Drift 25 - 100 150 nA/°’C
(Note 9) | Input Bias Current, Inverting 2 6 6 8 HA
Average Drift 8 - 25 40 nA/°‘C
Power Supply Rejection Ratio DC 64 59 59 59 dB
Common-Mode Rejection Ratio DC 63 58 57 56 dB
(Note 9) | Supply Current R, = %, Per Channel 7.1 7.9 8.5 9.6 mA
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Electrical Characteristics  (continued)
Vee = £15V; Ay = +2; Ry = Ry = 750Q; R = 100Q; unless noted

(Note 3) | Parameters Conditions Typ Max/Min Ratings  (Note 2) Units
Ambient Temperature CLC431 & CLC432 +25 +25 0 to +70 -40 to °’C
+85

Static, DC Performance

(Note 9) | CLC431 Disabled R, = ®, Per Channel 0.8 1.2 13 | 145 [ mA
Miscellaneous Performance
Input Voltage Range Common Mode +12.2 +12.0 +11.8 +11.6 \Y
Input Resistance Non-Inverting 24 16 10 6 MQ
Input Capacitance Non-Inverting 0.5 1 1 1 pF
Output Current +60 +38 +35 +30 mA
Output Voltage Range R, = 5kQ +14.0 + 13.6 + 134 + 13.2 \%
R, = 100Q + 6.0 + 3.7 + 3.7 +29 \%
Switching Performance (CLC431)
Switching Time Turn On 0.1 0.15 0.155 0.165 us
Turn Off 0.7 1.0 1.2 1.2 Hs
(Note 5) | DIS Logic Levels Single-Ended Mode
High Input Voltage (V) >2.0 >2.0 >2.0 >2.0 \Y
Low Input Voltage (V,.) <0.8 <0.8 <0.8 <0.8 \Y
Maximum Current Input Vig > DIS>V, 150 180 190 205 HA
(Note 6) | DIS-DIS Differential Mode
Minimum Differential Voltage 0.3 0.4 0.4 0.4 \%
Isolation
Crosstalk, Input Referred 10MHz 70 64 64 64 dB
(Note 7) | Off Isolation 10MHz 64 60 60 60 dB

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The table of “Electrical Characteristics” specifies conditions of device operation.

Note 2: Min/max ratings are based on product characterization and simulation. Individual parameters are tested as noted. Outgoing quality levels are determined
from tested parameters.

Note 3: Tested and guaranteed with R = 866Q. CLC432 tested and guaranteed with R = 750Q
Note 4: Spec is guaranteed for R = 500Q

Note 5: VgyrL = 0, See text for single-ended mode of operation.

Note 6: VgrrtL = NC, See text for differential mode operation.

Note 7: Spec is guaranteed for AJE & AJP yield 7dB lower

Note 8: Spec is tested with 2Vpp, 10MHz and R = 100Q

Note 9: J-level: spec is 100% tested at +25°C

Typical Performance CharacteristicsS (1, = +25°C, A, = +2, Vc = 15V, unless specified)

Non-Inverting Frequency Response Inverting Frequency Response
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CLC431/432

Typical Performance Characteristics

specified) (Continued)

Frequency Response vs. Load Resistance
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Gain Flatness & Linear Phase Deviation
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Typical Performance Characteristics (1, = +25°C, A, = +2, Ve = +15V, unless
specified) (Continued)
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CLC431/432

Typical Performance Characteristics

specified) (Continued)

Typical DC Errors vs. Temperature
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Typical Performance Characteristics
specified) (Continued)

Recommended R vs. V¢ (Ay = +2)
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Application Division
Introduction

The CLC431 and the CLC432 are dual wideband
current-feedback op amps that operate from single (+10V to
+33V) or dual (£5V to *£16.5) power supplies. The CLC431
is equipped with a disable feature and is offered in 14-dip
DIP and SOIC packages. The CLC432 is packaged in a
standard 8-pin dual pinout and is offered in an 8-pin DIP and
SOIC. Evaluation boards are available for each version of
both devices. The evaluation boards can assist in the device
and/or application evaluation and were used to generate the
typical device performance plots on the preceding pages.

Each of the CLC431/CLC432's dual channels provide
closely matched DC & AC electrical performance
characteristics making them ideal choices for wideband
signal processing. The CLC431, with its disable features,
can easily be configured as a 2:1 mux or several can be
used to form a 10:1 mux without performance degradation.
The two closely-matched channels of the CLC432 can be
combined to form composite circuits for such applications as
filter blocks, integrators, transimpedance amplifiers and
differential line drives and receivers.

Feedback Resistor Selection

The loop gain and frequency response for a
current-feedback operational amplifier is determined largely
by the feedback resistor (R;). Package parasitic also
influence ac response. Since the package parasitics of the
CLC431 and the CLC4332 are different, the optimum
frequency and phase response are obtained with different
values of feedback resistor (for A= +2; CLC431: R; = 866Q,
CLC432: R; = 750Q). The Electrical Characteristics and
Typical Performance plot are valid for both devices under the
specified conditions. Generally, lowering R; from its
recommended value will peak the frequency response and
extended the bandwidth while increasing its value will roll off
the response. Reducing the value of R; too far below its
recommended value will cause overshoot, ringing and
eventually oscillation. For more information see Application
Note OA-20 and OA-13.

(Ta = +25°C, Ay = +2, V¢ = 15V, unless

In order to minimize the devices’' frequency and phase
response for gains other than +2V/V it is recommended to
adjust the value of the feedback resistor. The two plots found
in the Typical Performance section entitled “Recommended
R; vs. Gain” provide the means of selecting the
feedback-resistor value that optimizes frequency and phase
response over the CLC431/CLC432’s gain range. Both pots
show the value of R; approaching a nonzero minimum at
high non-inverting gains, which is characteristic of
current-feedback op amps and yields best results. The linear
portion of the two R; vs. Inverting-gain curves results from
the limitation placed on Ry (i.e. Ry = 50Q) in order to
maintain an adequate input impedance for the inverting
configuration. It should be noted that for stable operation a
non-inverting gain of +1 requires an R; equal to 1kQ for both
the CLC431 and the CLC4332.

CLC431 Disable Feature

The CLC431 disable feature can be operated -either
single-endedly or differentially thereby accommodating a
wide range of logic families. There are three pins associated
with the disable feature of each of the CLC43l's two
amplifiers: DIS,DIS and Vg1 (please see pinout on front
page). Also note that both amplifiers are guaranteed to be
enabled if all three of these pins are unconnected.

Figure 1 illustrates the single-ended mode of the CLC431's
disable feature for logic families such as TTL and CMOS. In
order to operate properly, Vg must be grounded, thereby
biasing DIS to approximately +1.4V through the two internal
series diodes. For single-ended operation, DIS should be left
floating. Applying a TTL or CMOS logic “high” (i.e.>2.0Volts)
to DIS will switch the tail current of the differential pair to Q1
and “shut down” Q2 which results in the disabling of that
channel of the CLC431. Alternatively, applying a logic “low”
(i.e. <0.8Volts) to DIS will switch the tail current from Q1 to
Q2 effectively enabling that channel. If DIS is left floating
under single-ended operation, then the associated amplifier
is guaranteed to be disabled.

www.national.com
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CLC431/432

Application Division  (continued)
e
Vnon-inv o :
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Vinv o :
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|
: +Vee
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|
|
|
I
|
: 1,CLC431
FIGURE 1

The disable feature of the CLC431 is such that DIS and DIS
have common-mode input voltage ranges of (+Vcc) to
(-Vect3V) and are so guaranteed over the commercial
temperature range. Internal clamps (not shown) protect the
DIS input from excessive input voltages that could otherwise

cause damage to the device. This condition occurs when
enough source current flows into the node so as to allow DIS
to rise to Vc. This clamp is activated once DIS exceeds DIS
by 1.5Volts and guarantees that Vp,s(ground referenced)
does not exceed 4.7Volts.

|
Vnon-inv o :
|
|
Vinv o :
|
|
: +Vce +Vce
|
|
| 100kQ
|
TTL DIS |
CMOS : &
|
|
|
|
|
|
| 1CLC431
__________________________ DS012712-27
FIGURE 2

Figure 2 illustrates the differential mode of the CLC431’s
disable feature for ECL-type logic. In order for this mode to
operate properly, Vgt must be left floating while DIS and
DIS are to be connected directly to the ECL gate as
illustrated. Applying a differential logic “high” (DIS - DIS >
0.4Volts) switches the tail current of the differential pair from
Q2 to Q1 and results in the disabling of that CLC431
channel. Alternatively, applying a differential logic “low” (DIS
- DIS < -0.4Volts) switches the tail current of the differential
pair from Q1 to Q2 and results in the enabling of that same
channel. The internal clamp, mentioned above, also protects
against excessive differential voltages up to 30 Volts while
limiting input currents to <3mA.

DC Performance

A current-feedback amplifier's input stage does not have
equal nor correlated bias currents, therefore they cannot be
cancelled and each contributes to the total DC offset voltage
at the output by the following equation:

a

]
(1)

The input resistor Ry is that resistance seen when looking

from the non-inverting input back towards the source. For
inverting DC-offset calculations, the source resistance seen

V

a O a a O
_ R, R
offset — t an [Rs + +Vio + + Ibi ERf
B Rg Rg
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Application Division

by the input resistor Ry must be included in the output offset
calculation as a part of the non-inverting gain equation.
Application note OA-7 gives several circuits for DC offset
correction.

Layout Considerations

It is recommended that the decoupling capacitors (0.1pF
ceramic and 6.8uF electrolytic) should be placed as close as
possible to the power supply pins to insure a proper
high-frequency low impedance bypass. Careful attention to
circuit board layout is also necessary for best performance.
Of particular importance is the control of parasitic
capacitances (to ground) at the output and inverting input
pins. See CLC431/CLC432 Evaluation Board literature for

more information.
Rg 2634Q

(Continued)

2:1 Video Mux (CLCA431)

Figure 3 illustrates the connections necessary to configure
the CLC431 as a 2:1 multiplexer in a 75Q. Each of the two
CLC431's amplifiers is configured with a non-inverting gain
of +2V/V using 634Q feedback (Ry) and gain-setting (R,)
resistors . The feedback resistor value is lower than that
recommended in order to compensate for the reduction of
loop-gain that results from the inclusion of the 50Q resistor
(R)) in the feedback loop. The 50Q resistor serves to insolate
the output of the active channel from the impedance of
inactive channel yet does not affect the low output
impedance channel. Notice that for proper operation Vg,
1(pin 13) is grounded and Vg1 2 (pin 9) is unconnected.
The pins associated with the disable feature are to be
connected as follows: DIS1 and DIS2 (pins 3 & 10) are
connected together as well as DIS2 and DIS1 (pins 5 & 12).
Channel 1 is selected with the application of a logic “low” to
SELECT while a logic “high” selects Channel 2.

Applications Circuit
75Q
Channel 1

Rs Vout
SELECT o
75Q
Channel 2 7502 RL
75Q
Optional
R 1
Rg S 634Q ! ke
: .
I I
1 =15V !
S I
DS012712-30
FIGURE 3.

The optional 1kQ pull-down resistor connected from the
output of the 2:1 mux to the negative power supply (—Vce)
results in improved differential gain and phase performance
(0.02% and 0.01°) at PAL video levels.

Switched Gain Amplifier (CLC431)

As seen from the front page, the CLC431 can also be
configured as a switched-gain amplifier that is similar to the
2:1 mux. Configuring each of the two CLC431's amplifiers
with different non-inverting gains and tying the two inputs
together (eliminating one of the input-terminating resistors)
allows the CLC431 to switch an input signal between two
different gains.

Inactive Channel Impedances (CLC431)

The impedance that is seen when looking into the output of
a disabled CLC431 is typically represented as 1MQ||16pF.
The inverting input impedance becomes very high,
essentially open. Therefore, the impedance presented by a
disabled channel is (Rq#+ Ry) (R; + (IMQ16pF)) as
illustrated in Figure 4. Its should also be noted that any trace
capacitance that is associated with the common output
connection will add in parallel to that presented by the
CLC431’s inactive channel.

11
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CLC431/432

Application Division  (Continued)
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DS012712-31
FIGURE 4.
Twisted-Pair Driver
Twisted-pair cables are used in many applications such as
telephony, video and data communications. The CLC432's
two matched channels make it well suited for such
applications and is illustrated in Figure 5
R R
[ - %R,
Y CLC432
RO
Vin © +
Y, CLC432
, %R,
R
R
DS012712-32
FIGURE 5.
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Application Division  (Continued) Notice that one of the CLC432’s channels buffers the CCD

output while the other channel is configured with both an
CCD Amplifier inverting DC gain and an AC gain in order to achieve the
The CLC432 can easily be configured as 10MSPS CCD overall transfer function shown in Figure 6

amplifier with DC level shifting as illustrated in Figure 6.

ViN
O
R Vout
—O
\/
v ~Vour,
Vour _ R REF _ oc
Vin R Ry
1
for R, >> Rg X anlNCg

DS012712-33

FIGURE 6.
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CLC431/432

Physical Dimensions

inches (millimeters) unless otherwise noted
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8-Pin SOIC
NS Package Number MO8SA
0.373—0.400
(9.474—-10.16)
0.090
— —
(2.286)
0082 8 [7] [6][5 0.032+0.005 (8] [7]
(2.337) . (0.813%0.127)
) . N 0.250+0.005 RAD
PIN NO. 1 IDENT \ (6.35+0.127) PIN NO. 1 msmﬁ.
OPTION 1
0.280 O [2] 3] [4
— ] 0.040
7112 "N o030 T we—»| < OPTION 2
max  (1.015) 0.039
0.300-0.320 (0.762) —— _0.145-0.200
(7.62-8.128) \E /<— (0.961) (3.683—5.080)
e I ¢ e ‘ A 0.130+0.005 A
TT LI vy (3302£0.27) '
I f } omom )
0.065 Y (3.175-3.556)
015 Tenl 1 T 0.020
0.009—0.015 = @179 (1.651) 90° +4° {0.508)
(0.229-0.381) - DIA TYp MIN
+0.040 NOM | 0.018 +0.003
0325 7 o (0.457 £0.076)
: +1.016 o 0.100+0.010
(8'255 —0.381) (2.540£0.254)
el
14310, 0.060
_H —_—
0.050 (1.528)
—_— e -—
(1.270) NOBE (REV F)
8-Pin MDIP

www.national.com
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Physical Dimensions

inches (millimeters)

0.335-0.344
(8.509 —8.738)
14 o1 1w 9
T f ﬂ A A
0.228—0.244
(5.791-6.198) || - 30°
Q TYP
1 ' )
LEAD NO. 1 /i/ - :
IDENT __U U U 5! U U
12 3 5 6 7
0.010 pax
(0.253)
0.150—0.157
@.810-3.088) | ¢
0.053—0.069
0.010-0.020 .
[0.250-0.508) (1.386—1.753)
8° MAX TYP 0.004-0.010
ALL LEADS {0.102—0.254)
—+— SEATING *— fffffffffff -
PLANE ¢ * ?
0.014
0.008 —0.010 S 006D 0.014-0.020
M 203—0 252) 0.356 _ 00T TYP
(0.203—0.254) ams 0.050 (0.356) {1.270) -— —> 0.3560.508)
TYP ALL LEADS {0,406 —1.270) TYP 0.008
(0 102' TYP ALL LEADS > (DTUS)
ALL LEAD TIPS M14A (REV H)
14-Pin SOIC
NS Package Number M14A
0.346 —0.362
(8.788—9.195)
114 13 12 11 10 8
0.394—0.419
{10.01-10.63)
LEAD NO. 1
IDENT 'HO
=
1 2 3 4 5 6 7
0.027 ‘
(0.686)
0.291-0.299
< [7.391-7.5%)
0017 0.093—0.104
0.0090.013 _>\ ~wa <" (2.362-2.642)
0220-0330) .004—0.012
(0.229-0.330) * 0
8° MAX TYP 0.102—0.305
TYP ALL LEADS L LEADS ] ( )
SEATING
4 \F‘ 0.037-0.00 krae
(0.940—1.118)
0.004 . 0.030-0.050 0.050 0.014—0.019
(0.102) >~ @Tez—1.270) 210 > {0.356—0.483)
ALL LEAD TYP ALL LEADS vy
TIPS
M14B (REV D)
14-Pin SOIC

unless otherwise noted (Continued)

NS Package Number M14B
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CLC431/432 Dual Wideband Monolithic Op Amp with Disable

Physical Dimensions

inches (millimeters) unless ot

0.740-0.770
(18.80 —19.56)

0.090

N
[4] [3] [1z] [%] [io] [S] [}

(2.286

herwise noted (Continued)

i INDEX
AREA T
a 0.250+0.010
@) {6.350 £0.254)
PINNO. 1 A / PIN NO. 1
IDENT Ll L2l 13T [al [s]4s] [7] IDENT
0082 [\ 0.030 MAX _/
(2337)  (0.762) DEPTH
OPTION 1 DPTION 02
(gligf.'i?ﬂ?, 0.300-0.320
g - 7.620 —8.128
0.145-0.200 L 0.060 1o |l to TYP { ) 0.065
(3.663—5.080) (1.52) e OPTIONAL (1.651)
! | ¥
b _
950450 0.008-0.016
0.020 90° +4° TYP e —> {07203 —0.406)
(0.508) o
MIN . 0.125-0.150 [l Y.
{@175-3.810) ‘—*‘ g0 L0.381) 0.280
0.014-0.023 (7. 112)—
TYP —| | 0.100£0.010 MIN
{0.356—0.584) . TR E0.010 4yp
0.050:£0.010 @540=0250
™~z ome °-325f31372
+1.016
(“'255-0,331) N1aA (REV F)
14-Pin MDIP

NS Package Number N14A

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 SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

National Semiconductor National Semiconductor

&

Corporation Europe

Americas Fax: +49 (0) 180-530 85 86

Tel: 1-800-272-9959 Email: europe.support@nsc.com

Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 69 9508 6208

Email: support@nsc.com English Tel: +44 (0) 870 24 0 2171
www.national.com Francais Tel: +33 (0) 1 41 91 8790

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: ap.support@nsc.com

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

5962-9472501M2A - http://www.ti.com/product/5962-9472501m2a?HQS=TI-null-null-dscatalog-df-pf-null-wwe
CLC432AJ-MLS - http://lwww.ti.com/product/clc432aj-mlIs?HQS=TI-null-null-dscatalog-df-pf-null-wwe

5962-9472501MCA - http://www.ti.com/product/5962-9472501mca?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9472502MPA - http://www.ti.com/product/5962-9472502mpa?HQS=TI-null-null-dscatalog-df-pf-null-wwe



& littlediode

COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com


https://www.littlediode.com/

