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Tiny CMOS Comparator with Rail-to-Rail Input
General Description Features
The LMC7211 is a micropower CMOS comparator availabie @ Tiny SOT 23-5 package saves space
in the space saving SOT23-5 package. This makes the ® Package is less than 1.43 mm thick
comparator ideal for space and weight critical designs. The  m Guaranteed specs at 2.7V, 5V, 15V supplies
!_MC7211 is available in SO-8 surface mount packaggs and  m Typical supply current 7 pA at 5V
|n|'c:|jventxon{afl e-pmI DIP pac;ageg. T\r;e L:’A?;m \1, IS SUP- g Response time of 8 us at 5V
plied in 'two o sgt voltage .gra es, 5 mV an mV. . m LMC7211—push-pull output
The main benefits of thg Tiny _package are most gpparent iN u Input common-mode range beyond V— and V+
small portable slectronic devices, such as mobile phones, ® Low input current
pagers, notebook computers, personal digital assistants, P
and PCMCIA cards. The rail-to-rail input voltage makes the = .
LMC7211 a good choice for sensor interfacing, such as light Appl'catlons
detector circuits, optical and magnetic sensors, and alarm B Battery Powered Products
and status circuits. m Notebooks and PDAs
The Tiny Comparator's outside dimensions (length x widthx @ PCMCIA cards
height) of 3.05mm x 3.00mm x 1.43mm allow it to fit into  ® Mobile Communications
tight spaces on PC boards. B Alarm and Security circuits
m Direct Sensor Interface
m Replaces amplifiers used as comparators with better
performance and lower current
Connection Diagrams
8-Pin DIP/SO-8 5-Pin SOT23-5
wd N~ e QuTPUT 5.v
INVERTING INPUT -3 - w2
NON_WVEFJ;Z(T; 3 5 outPuT
v IS NON-INVERTING 3 4 INVERTING
INPUT INPUT
TL/H/12337-1 TL/H/12337-2
Top View Top View
Ordering NSC Drawing Package
Package Information Number Marking Transport Media
8-Pin DIP LMC7211AIN NOSE LMC7211AIN rails
8-Pin DIP LMC7211BIN NOSE LMC7211BIN rails
8-Pin SO-8 LMC7211AIM MO8A LM7211AIM rails
8-Pin SO-8 LMC7211BIM MO8A ’ LM7211BIM rails
8-Pin SO-8 LMC7211AIMX MOSA LM7211AIM 2.5k units tape and reel
8-Pin SO-8 LMC7211BIMX MOBA LM7211BIM 2.5k units tape and reel
5-Pin SOT 23-5 LMC7211AIM5 MAO5A CO0A 250 units tape and reel
5-Pin SOT 23-5 LMC7211BIM5 MAO5A cooB 250 units tape and reel
5-Pin SOT 23-5 LMC7211AIM5X MAO5A CO00A 3k units tape and reel
5-Pin SOT 23-5 LMC7211BIM5X MAOSA CcooB 3k units tape and reel
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8| Absolute Maximum Ratings (Note 1) Operating Ratings (Note 1)
g If Military/Aerospace specified devices are required, Supply Voltage 2.7 £ Vpg < 15V
- please contact the National Semiconductor Sales Junction Temperature Range
Office/Distributors for availability and specifications. LMG7211Al, LMC7211BI —40°C < Ty < +85°C
E§D Tole?rance {Note 2) 2kV Thermal Resistance (0,4)
Differential Input Voltage  (Vcg) +0.3V to (—Vcge) —0.3V N Package, 8-pin Molded DIP 115°C/W
Voltage at Input/Output Pin (Vgg) + 0.3V to (—Vcg) —0.3V SO-8 Package, 8-Pin Surface Mount 165°C/W
Supply Voltage (V+ -V —) 16V MO5A Package, 5-Pin Surface Mount 325°C/W
Current at Input Pin +5mA
Current at Output Pin (Note 3) +20 mA
Current at Power Supply Pin 40 mA
Lead Temperature (soldering, 10 sec) 260°C
Storage Temperature Range —65°Cto +150°C
Junction Temperature (Note 4) 150°C
2.7V Electrical Characteristics
Unless otherwise specified, all limits guaranteed for Ty = 25°C, V+ = 2.7V, V— = 0V, Vcm = Vo = V+/2. Boldface limits
apply at the temperature extremes.
T LMC7211A} LMC7211BI
Symbol Parameter Conditions (No‘t’: 5 Limit Limit Units
(Note 6) (Note 6)
Vos Input Offset Voltage 3 5 15 mV
8 18 max
TCVos Input Offset Voltage 1.0 pv/eC
Temperature Drift
Input Offset Voltage 3.3 uV/Month
Average Drift
Iz Input Current 0.04 pA
los Input Offset Current 0.02 pA
CMRR Common Mode OV < Vom < 2.7V 75 dB
Rejection Ratio
PSRR Power Supply 27V < VT <5V 80 dB
Rejection Ratio
Ay Voltage Gain 100 dB
CMVR Input Common-Mode CMRR > 55 dB 3.0 2.9 29 Vv
Voltage Range 2.7 2.7 min
CMRR > 55dB —-0.3 —0.2 —-0.2 v
0.0 0.0 max
VoH Output Voltage High licad = 2.5 MA 2.5 2.4 2.4 v
2.3 23 max
VoL QOutput Voltage Low licad = 2.5 mA 0.2 0.3 0.3 v
0.4 0.4 max
Is Supply Current Vout = low 7 12 12 MA
14 14 max
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5.0V and 15.0V Electrical Characteristics

Unless otherwise specified, all limits guaranteed for Ty = 25°C, V+ = 50V and 15V, V- = 0V, Vgy = Vo = V+/2.
Boldface limits apply at the temperature extremes.
T LMC7211Al LMC7211BI
Symbol Parameter Conditions (No¥: 5) Limit Limit Units
(Note 6) (Note 6)
Vos Input Offset Voltage 3 5 15 mV
8 18 max
TCVps Input Offset Voltage V+ = 5V 1.0
T ture Drift wV/°G
emperature Dril v+ = 15v 4.0
+ =
Tput Offze?f:/oltage v 5V 3.3 LV/Month
verage Uri v+ = 15V 4.0
Ig Input Current 0.04 pA
los Input Offset Current 0.02 pA
CMRR Common Mode V+ =50V 75 dB
Rejection Ration V+ = 150V 82 dB
PSRR Power Supply 5V < V+ <10V 80 dB
Rejection Ratio
Ay Voitage Gain 100 dB
CMVR Input Common-Mode V+ = 5.0V 53 5.2 5.2 Vv
Voitage Range CMRR > 55dB 5.0 5.0 min
V+ = 5.0V —-0.3 -0.2 -0.2 \
CMRR > 55dB 0.0 0.0 max
V+ = 15.0v 16.3 15.2 15.2 \%
CMRR > 55dB 15.0 15.0 max
V+ = 15.0v —-0.3 —-0.2 -0.2 \
CMRR > 55dB 0.0 0.0 max
VoH Output Voltage High V+ =5V 4.8 4.6 4.6 mV
loag = 5 MA 4.45 4.45 max
V+ =15V 14.8 14.6 14.6 mV
load = 5mMA 14.45 14.45 max
VoL Output Voltage Low V+ =5V 0.2 0.40 0.40 mV
lioag = 5 MA 0.55 0.55 min
V+ = 18V 0.2 0.40 0.40 mVv
lioad = 5 MA 0.55 0.55 min
Is Supply Current VouT = low 7 14 14 nA
18 18 max
Isc Short Circuit Current Sourcing 30 mA min
Sinking 45 mA min
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AC Electrical Characteristics
Unless otherwise specified, all limits guaranteed for Ty = 25°C, Vt = 6V, V~ = 0V, Vgq = Vo = V*/2. Boldface limits
apply at the temperature extreme.

LMC7211

T LMC7211Al LMC7211BI
Symbol Parameter Conditions (No‘t': 5 Limit Limit Units
(Note 6) (Note 6)
trise Rise Time f = 10 kHz, Cl = 50 pF, 0.3 us
Overdrive = 10 mV
tian Fall Time f = 10 kHz, Cl = 50 pF, 0.3 us
Qverdrive = 10 mV
tpHL Propagation Delay f = 10 kHz, 10 mv 10 us
{High to Low) Cl = 50 pF 100 mV 4
V+ =27V, 10mvV 10 us
f = 10 kHz,
Cl = 50 pF 100 mV 4
tPLH Propagation Delay f = 10kHz, 10 mv 6 ps
(Low to High) Cl = 50p 100 mV 4
V+ =27V, 10mv 7 ps
f = 10 kHz,
Cl = 50 pF 100 mV 4

Note 1: Absolute Maximumn Rétings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
intanded to be functionai, but specific performance is not guaranteed. For guaranteed specifications and the test conditions, see the Electricat Characteristics.

Note 2: Human body model, 1.5 kQ in series with 100 pF.

Note 3: Applies 1o both single-supply and split-supply aperation. Continuous short circuit operation at ambient o can result in exceeding the
maxirmum allowed junction temperature of 150°C.
Note 4: The maximum power dissipation is a function of Tymax) 8sa. and Ta. The maximum allowable power issipation at any bi P is

Pp = (Tymax — Ta)@ya- Al numbers apply for packages soldered directly into a PC board.
Note 5: Typical values represant the most likely parametric norm. N
Note 6: All limits are guaranteed by testing or statistical analysis.
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Typical Performance Characteristics single Supply Ta = 25°C unless specified o
i
Supply Current vs Supply Current vs Supply Current vs -
Supply Voltage Temperature while Sourcing Temperature while Sinking
1 TT T T 1T 135 TT T T T 10 TTT T T
POS INPUT = OV | I Jpos inNeuT < ov] Jpos eyt < o]
NEG INPUT = 0.1 NEG INPUT =D.1V NEG INPUT =0.1V
9 13 9 4
< z 4 |
2 5 2
- +85°C) | ) - L -
s ° P N EBNEE s BMEEEIN e
3 {/ +25°] 3 3] s, [+ L |
3 - -409C = T 2 A TIH
Z  [[B#A & [1%Y a v
6 7 s . l
3 355 3515 5 25 45 65 85 105 %55 —55I-|s 5 25 45 65 85 105
0 12345878910112131415 S45-25 25715 35 55 75 95 245725 5715 35 55 75 95
Supply Voltage (V) Case Temperature (°C) Case Temperatura (°C)
Output Sourcing Current vs Output Sinking Current vs Output Sourcing Current vs
Supply Voltage Supply Voltage Output Voltage @ 5V
! 705 NPT = 0.1 194 505 TNPUT = OV 1000 [ 1
NEG INPUT = OV 30 NEG INPUT = 0. 1V: 300 —
& =1 200 +85°C 4
— ~ 8 ~
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£ i 405 £ 3 AP 2sec ] 2 s00 e
s x hst 3 i t 2 e / +259C
3 AN +250C |1 3 8 A ] O
£ AN & 3 74 £ 300
3 1 +85° —a—ﬁ 8 25 +85°¢ +—— 3
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1 S s | 2 ] ]
- - 3 I 1 0
0 123 45678 9101112 012345867 89101112 0 1 2 3 45 86 7 8 910
Supply Voltaga (V) Supply Voltage (V) Output Current (mA)
Output Sinking Current vs Output Sourcing Current vs Output Sinking Current vs
Output Volitage @ 5V Output Voltage @ 15V Output Volitage @ 15V
1000 1000 I 1000
300 900 et 900
800 __ 800 *SSV 800
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; | o 0 [
0123 45678910 0 1 23 45678 910 0 1 23 45678910
Qutput Current (mA) Output Current (mA) Output Current {mA)
Response Time for Various Response Time for Various
Input Overdrives —tp 4 Input Overdrives —tpyy
[ ] | I ] Vg=2.7V l | [ | Vs =2.7V]
3 5.0]/mPut Ovardriva = 100 mv 3 5.0]pput drer rive= 100 my
Egall 77 2= 27T
3.0 [20mV A 4 5.0 " [20 mv4 iy
27 tofiomv 7 77 27 1ofiomv — ___..&
3 Py:Jull yivi a Al 5mv .
i \.jvwv rivi fong
5 op g T
32 - SE 1
Sz = 0
c:x> §.> OVerdrive |
- o 2 4+ & 8 - 0 4 8 12 18
Time (us) Time (us)
Input Overdrive Referenced to Vgg Input Overdrive Referenced to Vg
TL/H/12337-3
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LMC7211

Typical Performance Characteristics singie Supply, Ta = 25°C uniess specified (Continued)

Response Time for Various
Input Overdrives —tpLH

Response Time for Various
Input Overdrives —tpHL

Response Time for Various
Input Overdrives —tp i
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Application Information

1.0 Benefits of the LMC7211 Tmy

Comparator

Size. The small footprint of the SOT 23-5 packaged Tiny
Comparator, (0.120 x 0.118 inches, 3.05 x 3.00 mm) saves
space on printed circuit boards, and enable the design of
smaller electronic products. Because they are easier to car-
ry, many customers prefer smaller and lighter products.

Height. The height (0.056 inches, 1.43 mm) of the Tiny
Comparator makes it possible to use it in PCMCIA type Il
cards.

Simplified Board Layout. The Tiny Comparator can simpli-
fy board layout in several ways. First, by placing a compara-
tor where comparators are needed, instead of routing sig-
nals to a dual or quad device, long pc traces may be avoid-
ed.

By using multiple Tiny Comparators instead of duals or
quads, complex signal routing and possibly crosstalk can be
reduced.

DIPs available for prototyping. LMC7211 comparators
packaged in conventional 8-pin dip packages can be used
for prototyping and evaluation without the need to use sur-
face mounting in early project stages.

Low Supply Current. The typical 7 uA supply current of the
LMC7211 extends battery life in portable applications, and
may allow the reduction of the size of batteries in some
applications.

Wide Voltage Range. The LMC7211 is characterized at
15V, 8V and 2.7V. Performance data is provided at these
popular voltages. This wide voltage range makes the
LMC7211 a good choice for devices where the voltage may
vary over the life of the batteries.

Digital Outputs Representing Signal Level. Comparators
provide a high or low digital output depending on the voitage
levels of the (+) and (—) inputs. This makes comparators
useful for interfacing analog signals to microprocessors and
other digital circuits. The LMC7211 can be thought of as a
one-bit a/d converter.

Push-Pull Output. The push-pull output of the LMC7211 is
capable of both sourcing and sinking milliamp level currents
even at a 2.7 volt supply. This can allow the LMC7211 to
drive multiple logic gates.

Driving LEDs (Light Emitting Diodes). With a 5 volt power
supply, the LMC7211’s output sinking current can drive
small, high efficiency LEDs for indicator and test point cir-
cuits. The small size of the Tiny package makes it easy to
find space to add this feature to even compact designs.

Input range to Beyond Rail to Rail. The input common
mode range of the LMC7211 is slightly larger than the actu-
al power supply range. This wide input range means that the
comparator can be used to sense signals close to the pow-
er supply rails. This wide input range can make design easi-
er by eliminating voltage dividers, amplifiers, and other front
end circuits previously used to match signals to the limited
input range of earlier comparators. This is useful to power
supply monitoring circuits which need to sense their own
power supply, and compare it to a reference voltage which

is close to the power supply voltage. The wide input range
can also be useful for sensing the voltage drop across a
current sense resistor for battery chargers.

Zero Crossing Detector. Since the LMC7211’s common
mode input range extends below ground even when pow-
ered by a single positive supply, it can be used with large
input resistors as a zero crossing detector.

Low Input Currents and High Input Impedance. These
characteristics allow the LMC7211 to be used to sense high
impedance signals from sensors. They also make it possible
to use the LMC7211 in timing circuits built with large value
resistors. This can reduce the power dissipation of timing
circuits. For very long timing circuits, using high value resis-
tors can reduce the size and cost of large value capacitors
for the same R-C time constant.

Direct Sensor Interfacing. The wide input voltage range
and high impedance of the LMC7211 may make it possible
to directly interface to a sensor without the use of amplifiers
or bias circuits. In circuits with sensors which can produce
outputs in the tens to hundreds of millivolts, the LMC7211
can compare the sensor signal with an appropriately small
reference voltage. This may be done close to ground or the
positive supply rail. Direct sensor interfacing may eliminate
the need for an amplifier for the sensor signal. Eliminating
the amplifier can save cost, space, and design time.

2.0 Low Voitage Operation

Comparators are the common devices by which analog sig-
nalis interface with digital circuits. The LMC7211 has been
designed to operate at supply voltages of 2.7V without sac-
rificing performance to meet the demands of 3V digital sys-
tems.

At supply voltages of 2.7V, the common-mode voltage
range extends 200 mV (guaranteed) below the negative
supply. This feature, in addition to the comparator being
able to sense signals near the positive rail, is extremely use-
ful in low voltage applications.

Ad 0.015V ]

] ]
..l R R ..l

S5V 500mV 3 20 ;.Its

TL/H/12337-5

FIGURE 1. Even at Low-Supply Voltage of 2.7V, an Input

Signal which Exceeds the Supply Voltages Produces No
Phase Inversion at the Output

At V* = 2.7V propagation delays are tp y =
tpHL = 4 us with overdrives of 100 mV.

Please refer to the performance curves for more extensive
characterization.
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M bL501124 00954kL2 T78 WA

3-139

HeloWT

This Materi al

Copyrighted By Its Respective Manufacturer




LMC7211

Application Information (Continued)
3.0 Shoot-Through Current

The shoot-through current is defined as the current surge,
above the quiescent supply current, between the positive
and negative supplies of a device. The current surge oceurs
when the output of the device switches states. The shoot-
through current results in glitches in the supply voltages.
Usually, glitches in the supply lines are prevented by bypass
capacitors. When the glitches are minimal, the value of the
bypass capacitors can be reduced.

TL/H/12337-6
FIGURE 2. Circuit for Measurement of the
Shoot-Through Current

A4 0.425V AVZ 184 mV

100 my 20 us

TL/H/12337-7
FIGURE 3. Measurement of the Shoot-Through Current

From Figure 3, the shoot-through current for the LMC7211
can be calculated to be 0.2 mA (typical), and the duration is
1 us. The values needed for the bypass capacitors can be
calculated as follows:

lShoo(—Through

Supply Lines

W
%_. /1 ”\S ‘ Izoo jA

| Time

TL/H/12337-8
Areaof A = Y, (1 us X 200 pA)
= 100 pC

The capacitor needs to supply 100 picocolumb. To avoid
large shifts in the comparator threshold due to changes in
the voltage level, the voltage drop at the bypass capacitor
should be limited to 100 mV or less.

The charge needed (100 picocolumb) and the allowable
voltage drop (100 mV) will give us the minimum capacitor
value required.
AQ = C(AV)

C = AQ/AV = 100 picocolumb/100 mV

C = 10-10/10-1 = 10-9 = 1 nF = 0.001 pF

10-2 = 1 nF = 0.001 uF
The voltage drop of ~ 100 mV will cause a threshold shift in
the comparator. This threshold shift will be reduced by the
power supply rejection ratio, (PSRR). The PSRR which is
applicable here is not the DC value of PSRR (~ 80 dB), but
a transient PSRR which will be usually about 20 dB-40 dB,
depending on the circuit and the speed of the transient. This
will result in an effective threshold shift of about 1 mV to
10 mVv.
For precision and level sensing circuits, it is generally a
good goal to reduce the voltage deita on the power supply
to a value equal to or less than the hysteresis of the com-
parator circuit. If the above circuit was to be used with
50 mV of hysteresis, it would be reasonable to increase the
bypass capacitor to 0.01 pF to reduce the voltage delta to
10 mV. Larger values may be useful for obtaining more ac-
curate and consistent switching.

Note that the switching current of the comparator can
spread to other parts of the board as noise. The bypass
capacitor reduces this noise. For low noise systems this
may be reason to make the capacitor larger.

For non-precision circuits, such as using a comparator to
determine if a push-button switch is on or off, it is often
cheaper and easier to use a larger vaiue of hysteresis and a
small value or bypass capacitance. The low shoot-through
current of the LMC7211 can allow the use of smaller and
less expensive bypass capacitors in non-critical circuits.

4.0 Output Short Circuit Current

The LMC7211 has short circuit protection of 40 mA. Howev-
er, it is not designed to withstand continuous short circuits,
transient voltage or current spikes, or shorts to any voltage
beyond the supplies. A resistor in series with the output
should reduce the effect of shorts. For outputs which send
signals off PC boards additional protection devices, such as
diodes to the supply rails, and varistors may be used.

5.0 Hysteresis

if the input signal is very slow or very noisy, the comparator
output might trip several times as the input signat passes
through the threshold. Using positive feedback to add hys-
teresis to the switching can reduce or eliminate this prob-
lem. The positive feedback can be added by a high value
resistor (Rg). This will result in two switching thresholds, one
for increasing signals and one for decreasing signals. A ca-
pacitor can be added across R to increase the switching
speed and provide more short term hysteresis. This can re-
sult in greater noise immunity for the circuit.

See Figures 4, 5 and 6.
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Application Information (continued)

Note that very heavy loading of the comparator output, such
as LED drive or bipolar logic gates, will change the output
voltage and shift the voltage thresholds.

HZLoM

6.0 Input Protection

If input signals are like to exceed the common mode range
of the LMC7211, or it is likely that signals may be present
when power is off, damage to the LMC7211 may occur.
Vin Large value (100 k2 to M) input resistors may reduce the
likelihood of damage by limiting the input currents. Since the
v r— LMC7211 has very low input leakage currents, the effect on
accuracy will be small. Additional protection may require the
R1 use of diodes, as shown in Figure 7. Note that diode leak-
b age current may affect accuracy during normal operation.
The R-C time constant of Ryy and the diode capacitance

may also slow response time. .

v
TL/H/12337-9

A > Ry and
Re > Ry RN
FIGURE 4. Positive Feedback for Hysteresis IN

Without Positive Feedback vt v,
(No Hysteresis) R1

. R2 MY

' R

TL/H/12337-12

Vour .
FIGURE 7

7.0 Layout Considerations

The LMC7211 is not an especially fast comparator, so high
speed design practices are not required. The LMC7211 is
capable of operating with very high impedance inputs, so

GROUND —

Yout

TL/H/12337-10
FIGURE 5

With Positive Feedback
(Hysteresis or Memory)

GROUND ~—

! +) (=) !

i i
Inputs
Vo LOW Eoval ' V7 HIGH

Yin

TL/H/12337-11
FIGURE 6

precautions should be taken to reduce noise pickup with
high impedance (~ 100 k2 and greater) designs and in
electrically noisy environments.

Keeping high value resistors close to the LMC7211 and min-
imizing the size of the input nodes is a good practice. With
multitayer designs, try to avoid long loops which could act
as inductors (coils). Sensors which are not close to the
comparator may need twisted pair or shielded connections
to reduce noise.

8.0 Open Drain Output, Dual and

Quad Versions

The LMC7221 is a comparator similar to the LMC7211, but
with an open drain output which allows the output voltage to
be different (higher or lower) than the supply voltage. The
open drain output is like the open collector output of a logic
gate. This makes the LMC7221 very useful for mixed volt-
age systems, Many systems will have different voltages for
the analog and microprocessor sections. Please see the
LMC7221 datasheet for details.

The performance of the LMC7211 is available in dua! devic-
es. Please see the LMC6762 datasheet for details on a dual
push-pull output device. For a dual device with open drain
outputs, please see the LMC6772 datasheet.
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LMC7211

Application Information (continued)

Rail-to-Rail Input Low Power Comparators—
Push-Puli Output

LMC7211 Tiny, SOT23-5, DIP Single

LMC6762 S0-8, DIP Dual
Open Drain Output

LMC7221 Tiny, SOT23-5, DIP Single

LMC6772 $S0-8, DIP Dual

9.0 Additional SOT23-5 Tiny

Devices

National Semiconductor has additional parts available in the
space saving SOT23 Tiny package, including amplifiers,
voltage references, and voltage regulators. These devices
include—

REEL DIMENSIONS

LMC7101 1 MHz gain-bandwidth rail-to-rail input and out-
put amplifier—high input impedance and high
gain 700 pA typical current 2.7V, 3V, 5V and 15V
specifications.

LMC7111 Low power 50 kHz gain-bandwidth rail-to-rail in-
put and output amplifier with 25 pA typical cur-
rent specified at 2.7V, 3.0V, 3.3V, 5V and 10V.

LM7131 Tiny Video amp with 70 MHz gain bandwidth 3V,
5V and *5V spacifications.

LP2980 Micropower SOT 50 mA Ultra Low-Dropout Reg-
ulator.

LM4040 Precision micropower shunt voltage reference.
Fixed voltages of 2500V, 4.006V, 5.000V,
8.192V and 10.000V.

LM4041 Precision micropower shut voltage reference

1.225V and adjustable.

Contact your National Semiconductor representative for the
latest information.

10.0 Spice Macromodel

A Spice Macromodel is available for the LMC7211 compara-
tor on the National Semiconductor Amplifier Macromodel
disk. Contact your National Semiconductor representative
to obtain the latest version.

- bW,
|
TAPE SLOT
A N
Ny >~ 17

DETAIL X U L
SCALE: 3X 4+ 4w
- <—W2

TL/H/12337-13
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SOT-23-5 Tape and Reel Specification

LIZZoM

TAPE FORMAT
Tape Section # Cavities Cavity Status Cover Tape Status
Leader 0 (min) Empty Sealed
(Start End) 75 (min) Empty Sealed
Carrier 3000 Filled Sealed
250 Filled Sealed
Trailer 125 (min) Empty Sealed
(Hub End) 0 (min) Empty Sealed
TAPE DIMENSIONS
#0.061£0.002 TYP.
[1.5540.05]
0.157 TYP.
0.07940.002 TYP.+—+T>| 0.069 0 og‘;_’ k=
B [2£0.05] | ' [1.75]‘| 0.2]
CAVITY
3° MAX. — 4 SYMM
B AT TYP. 7 Bo
M T&;ﬁ%r_ 1| @ GAGE LINE
4
P
R0.012 TYP '
B —— H [0.3]
40.041£0.002 TYP. '<—P1 nP—»I ALL INSIDE RADII 4w 0.012
(1.0420.05] DIRECTION OF FEED —— & [0.3]
GAGE LINE SECTION B-B

3o MAx Ty | SYHM [o.3]
A ¢ ALL INSIDE RADII

S o B o . I\

A TYP
@ TANGENT POINTS CAVITY [ R0.012 TYP GAGE LINE

Ao TYP
AT GAGE LINE
SECTION A-A

.
R 1.181 MIN. |
(0] 4

BEND RADIUS
NOT TO SCALE

TL/H/12337-14

gmm | 0130 0.124 | 0.130 | 0.126 | 0.138 + 0.002 | 0.055 + 0.004 | 0.157 |0.315 £0.012
(33) | (3.15) | (3.3) | (3.2) | (85 0.05) | (14x0.11) | (¥ (8 £ 0.3)
Tape Size [ DIMA | DIM Ao | DIMB | DIM Bo DIMF DIM Ko DIM P1 DIMW
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