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Q Introduction

In products where board space is a
critical issue, Tl has similar functions
in small uQFN, QFN or SOT-23
options.

e Performance: TI’'s standard linear
portfolio supports all supply voltage
levels and power requirements. This
wide variety of product choices
means Tl has the right product at
the right performance level needed
for any design.

e Capacity: Tl is committed to
providing the semiconductor
capacity that our customers need
to get to market fast and grow.

Tl has made significant capital

Power Supply
Control

DC/DC
Conversion

Processor

Power and
Control

Interface

(RS232, RS422, RS485)

equipment and capacity expansions
to support the growing demand

for its comprehensive analog
semiconductor portfolio. These
investments enable Tl to deliver

the lead-times, performance,
volumes and low costs that our
analog customers need throughout
product life cycles, which can span
anywhere from five to 20 years.

e Application Support: Tl offers
extensive application support
through our Engineer 2 Engineer
(E2E) online community located
at: e2e.ti.com. Designers can find
forums, videos,design notes, and

Special DSP and
Functions FPGA Power
ﬂ POWER MANAGEMENT

Clocks &
Timers

INTERFACE

DS/ RS-485/

other extensive design support here.

bl

Tl E2E™
Community

engineer.to.engineer,

solving problems
""""" i

,e2e.ti.com:

Cross Reference: Tl has compiled
a large, searchable cross reference
source for the entire standard linear
portfolio, enabling designers to
quickly find second source parts.
The cross reference can be found at:

Operational Amps
High-Speed Amps
Video Amps

Power Amps
and Buffers

PWM Valve,
Solenoid Drivers
Speaker Drivers
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Power

Q Overview

Standard power management products
from Texas Instruments (T1) continue to
provide optimized power solutions for
portable and line-powered designs.
Applications traditionally include power
supplies for computing, telecom and
networking systems, digital TVs, set-
top boxes, video surveillance systems,
and consumer electronics, such as
smart phones, tablets, and digital
cameras. Tl has a broad portfolio of
standard power management products
that include standard pin to pin
compatible linear regulators, switching
regulators and LDOs. As new
applications emerge with different
power-design challenges, Tl is
continuing to evolve the standard
power management solutions to

meet their needs. Tl is also working

in partnership with developers of new
technologies to enable these concepts
to become reality.

Linear Regulators

Texas Instruments offers fixed and
adjustable output linear regulators
featuring an optimal combination of
quiescent current, transient response,
and low noise. These devices are ideal
for battery-powered applications
where both optimum heat dissipation
and small dimensions are key factors.

Switching Regulators

Texas Instruments has developed a
wide range of switching regulators that
operate in step-up (boost), step-down
(buck), and inverting modes. These
devices are capable of generating a
fixed or adjustable output voltage and
offer up to 2 A of output current. Some
of the features available in Tl’s
portfolio of switching regulators are:
low battery detector, user adjustable
current limit, a variety of switching
frequencies, and a reduced number of
external components. This highly
integrated, versatile family of products
is intended to minimize external
components in space challenged
applications.

Low Dropout Regulators (LDO)

Texas Instruments growing portfolio of
standard Low Drop Out (LDO) Linear
Regulators offers customers superior
performance in small packages and
includes value-added features like
thermal overload protection, safety
current limits, and a shutdown mode
that drastically reduces current
consumption. Tl offers fixed and
adjustable output voltage options, up
to 2.0 A of output current, and dropout
voltages down to 80 mV. To help you
select the best LDO for your
application, Tl offers a handy online
parametric search tool to insure
optimal performance.

Shunt Voltage Reference

Texas Instruments offers a wide range
of precision shunt voltage references,
which are great for applications
requiring better performance than

a zener diode can provide. Shunt
regulators have the benefit of no input
voltage max and excellent supply
rejection (PSRR). They can be used to
create negative or floating reference
voltages.

Voltage Supervisors

Texas Instruments? voltage supervisors
offer a wide range of adjustable and
fixed sense values, from 3.3 V to

15 V. With TI’s voltage supervisors,
designers have reliable voltage
management with an operating supply
voltage range from 1.8 V to 40 V. These
parts provide low voltage activation
and are ideal for computer resets and
delay timers.
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Power

Q Linear Regulators

Fixed Linear Regulators (1.5 A, 500 mA and 100 mA)

UA78xx, uUA78Mxx, uA78LxxA

Key Features
e Three-terminal regulators
e Qutput current up to:
0 UA78xx series: 1.5 A
0 UA78Mxx series: 500 mA
0 UA78LxxA series: 100 mA
¢ [nternal thermal overload protection
e High power dissipation capability
¢ Internal short-circuit current limiting
e Qutput transistor safe area
compensation

Applications

e Power supplies
® Local regulations
e Set-top boxes

This series of fixed-voltage integrated-circuit voltage regulators is designed for a wide
range of applications. These applications include on-card regulation for elimination of
noise and distribution problems associated with single-point regulation. Each of these
regulators can deliver up to 1.5 A (UA78xx), 500 mA (ua78Mxx) or 100 mA (UA78LxxA)
of output current. The internal current-limiting and thermal-shutdown features of these
regulators essentially make them immune to overload. In addition, to use as fixed-
voltage regulators, these devices can be used with external components to obtain
adjustable output voltages and currents, and also can be used as the power-pass
element in precision regulators.

Voltage and Current Options

Output Current
(mA) 2.5-V Qutput 3.3-V Output 5-V Qutput 6-V Output 8-V OQutput
100 UA7EL02A — UATBLOSA UA78L0BA UATBLOBA
UA78L03 UA78L0§
500 = LATBMS3 LAT8M03 LA78I0G LA78MOg
1,500 — — UA7805 — LAT808
Voltage and Current Options
Output Current
(mA) 9-V Qutput 10-V Output 12-V Output 15-V Qutput 24-\ Output
100 UA78LO9A UAT8LI0A UATELI2A UATBLT5A —
500 uA78M03 LATBIT LATBT2 — —
1,500 — UATET0 UA7812 UATBTH UA7824

Standard Linear Guide
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Power

Q Linear Regulators
Adjustable Linear Regulators (1.5 A, 500 mA and 100 mA)

LM317, LM317M, LM317L, TL317

Get samples, datasheets and app reports at: www.ti.com/sc/device/LM317, LM317M; LM317Lori ?ﬁi

Key Features This series of parts are adjustable three-terminal positive-voltage regulators capable

e QOutput voltage range adjust- of supplying more than 1.5 A (LM317), 500 mA (LM317M), or 100 mA (LM317L and
able from 1.25 V to 37 V (LM317, TL317) over an output voltage range of 1.25 V to 37 V (LM317, LM317M) or 32 V
LM317M) or 32 V (LM317L, TL317) (LMB17L, TL317). They are exceptionally easy to use and require only two external

e Qutput current greater than 1.5 A resistors to set the output voltage. Furthermore, both line and load regulation are
(LM317), 500 mA (LM317M), or better than standard fixed regulators. In addition to having higher performance than
100 mA (LM317L and TL317) fixed regulators, these devices include on-chip current limiting, thermal overload

e Internal short-circuit current limiting protection and safe operating area protection. All overload protection remains fully

e Thermal overload protection functional, even if the ADJUST terminal is disconnected.

e Qutput safe area compensation

. . Input Output
Applications v, O O V,
e Power supplies
¢ Current limiting R
Adjust 2110 o
Vige=1.25V
IAdj
pu— (',‘i
0.1 yF

ng

R
Vo= Vger (1 +R_2)+(|ADJxR2)
1

Adjustable voltage regulator.

LM317
v, INPUT OUTPUT Dimit =

1.25V
R1

ADJUST

Precision current-limiter circuit.
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Power

© Load Switches

PFET High Side Load Switch
TPS27081A

Key Features The TPS27081A IC is a high side load switch that integrates a Power PFET and a
* Low ON resistance, high current control NMOS in a tiny package. The TPS27081A features industry-standard ESD
PFET protection providing better ESD compatibility with other on-board components.
¢ Adjustable turn-ON and turn-OFF

slew rate

e 1.2V upto 8V supply inputs

® Inrush current control

¢ Ultra low leakage current in
stand-by (typ 100 nA)

¢ Full protection against ESD
(all pins)

¢ Available in tiny 6-pin packages

VOUT
LOAD
cL
“Tes

ON/OFF
R2
Applications R2
* High side load switch
¢ Inrush-current control —
* Power sequencing and control TPS27081A block diagram.

e Stand-by power isolation
¢ Portable power switch

Standard Linear Guide 7 Texas Instruments 2013
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Power

Q Switching Regulators

Pulse-Width Modulation Control Circuits

TL494, TL594

Get samples, datasheets and app reports at: www.ti.com/sc/devicef:_l'-l_.zgs-)_ciI or ﬂ'-l_.-@é_i

Key Features

e Complete PWM power-control
circuitry

e Uncommitted outputs for 200-mA
sink or source current

e Qutput control selects single-ended
or push-pull operation

¢ Internal circuitry prohibits double
pulse at either output

¢ Internal regulator provides a stable
5 V reference supply with 5%
tolerance

e TL594 provides undervoltage
lockout for low-V¢g conditions and
1% reference supply tolerance

Applications

e Switching regulators of either
polarity

¢ Transformer-coupled DC/DC
converters

¢ Transformerless voltage doublers

The TL494 and TL594 incorporate all of the functions required in the construction of
a pulse-width modulation (PWM) control circuit on a single chip. Designed primarily
for power-supply control, these devices offer the flexibility to tailor the power-supply
control circuitry to a specific application. The TL494 and TL594 contain two error
amplifiers, an on-chip adjustable oscillator, a dead-time control (DTC) comparator, a
pulse-steering control flip-flop, a 5-V regulator with a precision of 5 percent (TL494)
or 1 percent (TL594) and output control circuits. In addition, the TL594 provides an
undervoltage lockout control circuit.

Output CTRL
(See Function Table)

13

8
c1
DTC
Comparator 9
~0.1V P E1

pTC 4| — —>
PWM 1
Error Amplifier 1 Comparator \ ) Cc2
1 |_/ 10
IN+ E2
IN- 2 [ Pulse-Steering
Flip-Flop
12
Error Amplifier 2 Vee
16 Undervoltage
IN+ bt TL594 Only
IN 15 r Control
- Reference o
Regulator
14
> REF
3 7
FEEDBACK @ GND
—
0.7mA

Functional block diagram.

Standard Linear Guide

8 Texas Instruments 2013


http://www.ti.com/sc/device/TL494
http://www.ti.com/sc/device/TL594

Power

Q Switching Regulators

Pulse-Width Modulation Controllers with Current-Limit Offset

SG2524, SG3524

Key Features

e Complete pulse-width modulation
(PWM) power control circuitry

e Uncommitted outputs for single-
ended or push-pull applications

¢ | ow standby current: 8 mA typical

Applications

e Switching regulators of either
polarity

e Transformer-coupled DC/DC
converters

¢ Transformerless voltage doublers

The SG2524 and SG3524 incorporate all of the functions required in the construction
of a regulating power supply, inverter, or switching regulator on a single chip. They
can also be used as the control element for high-power-output applications. The
complementary output allows either single-ended or push-pull applications. Each
device includes an on-chip regulator, error amplifier, programmable oscillator,
pulse-steering flip-flop, two uncommitted pass transistors, a high-gain comparator,

and current-limiting and shutdown circuitry.

vREF
Vec=8Vto 40V

15

VCC

10 kQ
2ka 2kae SG2524 or SG3524

. . . O SHUTDOWN
e Polarity converter applications , 0SC OUT (Open) S 2K 2k
employing fixed-frequency PWM 10ke =™
P Y 9 a y % 1 REFOUT g Veer
techniques — L
0.1 yF
J 1
s comP 1
4 13~
1 kQ e e e CURR LIM+
12 Outputs
I\ 5
14
2 kQ
% 11
CT
|1 7
1
W\ e
R
T 8
General test circuit.
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Power

Q Switching Regulators

Current-Mode Pulse-Width Modulation Controllers
TL284x, TL384x, TL284xB, TL384xB

Key Features The TL284x(B) and TL384x(B) series of control integrated circuits provide the
 Optimized for offline and DC/DC features needed to implement offline or DC/DC fixed-frequency current-mode
converters control schemes, with a minimum number of external components. Some of the
e Low startup current internally implemented circuits are an undervoltage lockout (UVLO) featuring a startup
e Automatic feed-forward current of less than 1 mA (0.5 mA for the TL284xB and TL384xB) and a precision refer-
compensation ence trimmed for accuracy at the error amplifier input. Other internal circuits include
* Pulse-by-pulse current limiting logic to ensure latched operation, a pulse-width modulation (PWM) comparator (that
* Undervoltage lockout with also provides current-limit control), and a totem-pole output stage designed to source
hysteresis or sink high-peak current. Major differences between members of these series are the
¢ Double-pulse suppression UVLO thresholds and maximum duty-cycle ranges.
Applications .
 Switching regulators of either Standard
polarity Naming Linear
¢ Transformer-coupled DC/DC Convention TL2843B
converters
i3 TEXAS Trimmed
INSTRUMENTS Suffix | Startup Discharge
Letter Current Current
B 0.5 mA Yes
<blank> 1.0 mA No
First | Temperature Last Toggle Undervoltage
Digit Range Digit | Flip-Flop Threshold
2 |-40°Cto 85°C 2 No 10Vand 16 V
3 0°C to 70°C 3 No 7.6Vand 8.4V
4 Yes 10V and 16V
5 Yes 76Vand84 V
Standard Linear Guide 10 Texas Instruments 2013
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Power

Q Switching Regulators

1.5-A Peak Switching Regulators
MC33063A, MC34063A

Key Features The MC33063A and MC34063A are easy-to-use ICs containing all of the primary

e Wide-input voltage range: circuitry needed for building simple DC/DC converters. These devices primarily
3Vto40V consist of an internal temperature-compensated reference, a comparator, an

¢ High output switch current: oscillator, a pulse-width modulation controller with active current limiting, a driver
upto1.5A and a high-current output switch. The devices require minimal external components

¢ Adjustable output voltage to build converters in the boost, buck and inverting topologies.

e Oscillator frequency up to 100 kHz
e Precision internal reference: 2% f
e Short-circuit current limiting

| I
8 | Ly
Drive | Switch
* Low standby current Collector | : Collector
I I
I I
Applications ! !
* Boost switching regulators : (e} I
o I
* Buck switching regulators ! I
. o I
* Inverting switching regulators I I
e 7 : I 2 Switch
Sense | | Emitter
I I
I
' ol i
| scillator
I Cy :
I I
I I
I I
I I
| | 3
6 | | Timing
1
Vee | | Capacitor
I
! I
I I
! 1.25-V :
| Reference |
: Regulator I
! I
| | 4
Comparator__ 5 | i
Inverting Input : 1 GND
I
I
b
Functional block diagram.
Output Switch On/Off Time vs. Oscillator Timing Capacitor
1,000 E
F V=5V
- Pin7=V,
S " Pin5=GND t
2= ON ]
33 100 [ T,=25°C e =cess:
e - ==
Q.= Y
s —
- O ] e
T =] _
20 =5 =
“O =
— !
— torr
’ [ |
0.01 0.1 1 10

C;, Oscillator Timing Capacitor (nF)
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Power

Q Switching Regulators

800-mA Low-Dropout Adjustable and Fixed-Voltage Regulators
TLV1117, TLV1117-xx

Key Features

e 1.5-V, 1.8-V, 2.5-V, 3.3-V, 5-V and

adjustable-output voltage options
Output current of 800 mA
Specified dropout voltage at
multiple current levels

0.2% line regulation max

0.4% load regulation max

Applications
e Power supplies
e Set-top boxes
e | aptops

The TLV1117 is a positive low-dropout voltage regulator designed to provide up to
800 mA of output current. The device is available in 1.5-V, 1.8-V, 2.5-V, 3.3-V, 5-V and
adjustable-output voltage options. All internal circuitry is designed to operate down to
1-V input-to-output differential. Dropout voltage is specified at a maximum of 1.3 V at
800 mA, decreasing at lower load currents. The TLV1117 is designed to be stable with
tantalum and aluminum electrolytic output capacitors having an ESR between

0.2 Q and 10 Q. Unlike pnp-type regulators, in which up to 10 percent of the output
current is wasted as quiescent current, the quiescent current of the TLV1117 flows into
the load, increasing efficiency.

L

10 pF

TLV1117-ADJ
INPUT OUTPUT

ADJ/GND

Vour is calculated as: Vour = Vagr (1 + B2) + (ap, X R2)

Because l,p, typically is 55 pA, it is negligible in most applications.

Application information.

750-mA and 150-mA Low-Dropout Fixed-Voltage Regulators

TL750Mxx, TL750Lxx, TL751Lxx
Get samples, datasheets and app reports at: www.ti.com/sc/device/ T L-736M;()-(_,: TL750Lxx or TL751Lxx

Key Features

Very low dropout voltage, less than
0.6 V at 150 mA (750 mA for the
TL750Mxx)

Very low quiescent current

60-V load-dump protection
Overvoltage protection

Internal thermal-overload protection
Internal overcurrent-limiting circuitry

Applications

()

Battery-powered systems
Automotive (Q1 available)
Set-top boxes

The TL750L, TL751L and TL750M series of fixed-output voltage regulators offer 5-V,
8-V, 10-V and 12-V options. The TL751L series also has an enable (ENABLE) input.
When ENABLE is high, the regulator output is placed in the high-impedance state.
This gives the designer complete control over power up, power down or emergency
shutdown. This series of low-dropout positive-voltage regulators are specifically
designed for battery-powered systems. These devices incorporate overvoltage and
current-limiting protection circuitry, along with internal reverse-battery protection
circuitry, to protect the devices and the regulated system. The series is fully protected
against 60-V load-dump and reverse-battery conditions. Extremely low quiescent cur-
rent during full-load conditions makes these devices ideal for standby power systems.

Low-Dropout Fixed-Voltage Regulators
Output Current

(mA) Shutdown 5-V OQutput 8-V Qutput 10-V Output 12-V Qutput
150 No 7175005 71750008 TL750L13 71750012
150 Yes 11751108 — 751010 1751112
750 No TL750M05 TL750M08 T750M1d TL750M12

Standard Linear Guide
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Power

Q Low-Dropout Regulators

100-mA Ultra-Low-Dropout Fixed Regulators with Shutdown
LP2981-xx, LP2981A-xx

Key Features

Output tolerance of 0.75% (A grade)

or 1.25% (standard grade)

Ultra-low dropout, typically 200 mV

at full load of 100 mA
Low quiescent current

Shutdown current: 0.01 pA typical

ESD protection exceeds JESD 22

Applications

Mobile phones

Laptops

Digital cameras and camcorders
CD and MP3 players

The LP2981 family of fixed-output, low-dropout regulators offers exceptional, cost-ef-
fective performance for both portable and nonportable applications. Available in fixed
voltages of 2.8V, 3V, 3.3 V and 5V, the family has an output tolerance of 0.75 percent
for the A-grade devices (1.25 percent for the standard grade) and is capable of deliver-
ing 100-mA continuous load current. Standard regulator features such as overcurrent
and overtemperature protection are included. The LP2981 has features that make this
regulator an ideal candidate for a variety of portable applications, including low
dropout, low quiescent current, shutdown and small packaging.

LP2981

Vin . 1

GND

ON/OFF

Basic application circuit.

100-mA Low-Dropout Adjustable and Fixed-Voltage Regulators
LP2950-xx, LP2951-xx

Key Features

Wide input voltage range:
upto 30V

Rated output current of 100 mA
Low dropout: 380 mV (typical)
at 100 mA

Low quiescent current:

75 pA (typical)

Tight line regulation:

0.03% (typical)

Tight load regulation:

0.04% (typical)

Applications

[

Laptops
Digital cameras and camcorders
CD and MP3 players

The LP2950 and LP2951 devices are bipolar, low-dropout voltage regulators that can
accommodate a wide-input supply-voltage range of up to 30 V. The easy-to-use,
three-pin LP2950 is available in fixed-output voltages of 5V, 3.3 V and 3 V. However,
the eight-pin LP2951 is able to output either a fixed or adjustable output from the
same device. By tying the OUTPUT and SENSE pins together, and the FEEDBACK
and VTAP pins together, the LP2951 outputs a fixed 5V, 3.3 V or 3V (depending on
the version). Alternatively, by leaving the SENSE and VTAP pins open and connecting
FEEDBACK to an external resistor divider, the output can be set to any value between
1.235 V to 30 V. The eight-pin LP2951 also offers additional functionality that makes it
particularly suitable for battery-powered applications.

LP2950 LP2951 LP2951
LP Package D or P Package DRG Package
(Bottom View) (Top View) (Top View)
U - 4~ — q,—
OUTPUT  OUTPUT[] 4 g [JINPUT OUTPUT 1 | 8¢]INPUT
GND SENSE[] 2 7 |] FEEDBACK SENSE '-32'Therma|: 7CJFEEDBACK
B Pad ]
SHUTDOWN([]| 3 6 [] Vrap sHUTDOWN 31 ¢ 16y
INPUT v g T
GND[] 4 5 |] ERROR GND [ -———>"{ERROR

Packaging information.
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Power

Q Low-Dropout Regulators

150 mA Low-Noise Low-Dropout Fixed Regulators with Shutdown
LP2985-xx, LP2985A-xx

Key Features The LP2985 family of fixed-output, low-dropout regulators offers exceptional, cost-

e QOutput tolerance of: 1% (A grade) effective performance for both portable and non-portable applications. Available in
or 1.5% (standard grade) voltages of 1.8V, 2.5V,2.8V,29V,3V,3.1V,3.3V,5V and 10V, the family has an

e Ultra-low dropout, typically 280 mV output tolerance of 1 percent for the A version (1.5 percent for the non-A version) and
at full load of 150 mA is capable of delivering 150-mA continuous load current. Standard regulator features

e Low quiescent current such as overcurrent and overtemperature protection are included. The LP2985 has a

e Shutdown current: 0.01 mA typical host of features that makes this regulator an ideal candidate for a variety of portable

¢ Low noise: 30 pVgus with 10-nF applications, including low dropout, low quiescent current, shutdown, low-ESR
bypass capacitor capacitor-friendly, low noise and small packaging.

e ESD protection exceeds JESD 22
Output Noise Density vs. Frequency

Applications
* Mobile phones
10 A
* Laptops 1 150 mA
P — 'LOAD —
¢ Digital cameras and camcorders
e CD and MPS3 players
T
g 1 Cyyp = 100 PF
B i ]
| = N | ~
2 - C =1nF N
g N N byp
8 ~\ \\ N
N
[} I~ N
2 o — -
z Cpyp =10 1F
0.01
100 1k 10k 100 k

Frequency — Hz
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Power

Q Shunt Voltage References

0.6 V Adjustable Precision Shunt Regulator ‘m

TLV102

Get samples, datasheets and app reports at: www.ti.com/sc/device/TLV102

Key Features

e | ow voltage, high accuracy, internal
600 mV reference

e Adjustable regulated output of
600 mV to 20 V with 1% absolute
accuracy

¢ Internally compensated for
stability; requires a single 1 pF
ceramic capacitor

¢ On-chip soft start delay 35 ps
(typical)

e Wide input supply voltage
(2.2Vto18V)

e |ow quiescent current of 75 pA

e 0.25 mV (typical) accurate line
regulation at Voy1=0.6 V with
16 V input step

e 1.5 mV (typical) load regulation with
9 mA load step

e | ow output impedance of 0.25 Q

¢ Industrial temperature range of
-40°C to 85°C

Applications
e Consumer, automotive and
industrial applications

The TLV102 shunt regulator is designed to support output voltages from 0.6 Vto 18 V
and above over the temperature range of -40°C to 85°C with good thermal stability,
accuracy and line regulation. This is achieved with an integrated reference circuit and
error amplifier. The output voltage can be adjusted with external gain setting resistors
between the OUT and REF pins.

This device is compensated internally to achieve loop stability and transient perfor-
mance. The TLV102 requires a single 1 pF external ceramic capacitor between OUT
and GND pins for stability and features an on-chip soft/start delay of 35 ps (typical)
thus supporting a better power-up performance of isolated feedback power supplies.

REF

Vpep =0.6V

TSOT-23 (Top view)

REF |1 5 Vcc
GND[2]
OUT |3 4|NC

TLV102 block diagram and pin layout.
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Power

Q Shunt Voltage References

Adjustable Shunt Regulators (2.495 V to 36 V) (1 mA to 100 mA)
TL431, TL432, TL431A, TL432A, TL431B, TL432B

Key Features The TL431 and TL432 are three-terminal adjustable shunt regulators with specified
* Reference voltage tolerance at thermal stability over applicable automotive, commercial and military temperature
25°C: 0.5% (B grade), 1% (A grade), ranges. The output voltage can be set to any value between Vger (approximately
or 2% (standard grade) 2.5V) and 36 V, with two external resistors. These devices have a typical output
e Low output noise impedance of 0.2 Q. Active output circuitry provides a very sharp turn-on
e 0.2-Q typical output impedance characteristic, making these devices excellent replacements for Zener diodes in
¢ Sink-current capability: many applications such as onboard regulation, adjustable power supplies and
1 mA to 100 mA switching power supplies. The TL432 has exactly the same functionality and
 Adjustable output voltage to 36 V electrical specifications as the TL431, but has different pinouts for the DBV, DBZ and
PK packages. Both the TL431 and TL432 devices are offered in three grades, with
Applications initial tolerances (at 25°C) of 0.5 percent, 1 percent, and 2 percent, for the B, A and
e Power supplies standard grades, respectively. In addition, low output drift vs. temperature ensures
e Reference generation good stability over the entire temperature range.
e Control systems R
Vigsrn —yWA Vo
Ve TL431 Vour= (1 +%)VREF
RETURN
Shunt regulator.
VI(BATT)
TLa31 Vo
AA A — VON 2v
InPUt _A VOFF VI(BATT)
V; 25V
_L GND
Comparator. )
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Power

Q Shunt Voltage References

Adjustable Shunt Regulators (1.25 V to 6 V) (0.1 mA to 15 mA)
TLV431, TLV431A

Key Features The TLV431 is a low-voltage three-terminal adjustable voltage reference with specified

¢ Low-voltage operation: thermal stability over applicable industrial and commercial temperature ranges. Output
Vger = 1.24 V voltage can be set to any value between Vgrgr (1.24 V) and 6 V with two external

» Adjustable output voltage to 6 V resistors. When used with an optocoupler, the TLV431 is an ideal voltage reference

 Adjustable reference voltage in isolated feedback circuits for 3-V to 3.3-V switching-mode power supplies. These
tolerances at 25°C: 0.5% devices have a typical output impedance of 0.25 Q. Active output circuitry provides a
(TLV431B), 1% (TLV431A), and very sharp turn-on characteristic, making this an excellent replacement for low-voltage
1.5% (TLV431) Zener diodes in many applications, including on-board regulation and adjustable

e Low operational cathode current: power supplies.
80 pA typical

¢ 0.25-Q typical output impedance

Applications v,

e Power supplies 120V @>

e Reference generation
e Control systems

L
LT

Vee
4
Controller @q_\/\/v\z
Ve

TLV431 | A —l—
Current b or
Sense TLV431A
or %
L % TLV431B

Gate Drive

Flyback with isolation using TLV431, TLV431A or TLV431B as voltage reference and error amplifier.
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Power

Q Shunt Voltage References

Adjustable Shunt Regulators (1.25 V to 18 V) (0.1 mA to 70 mA)
TLVH431, TLVH431A

Key Features The TLVH431 and TLVH431A are low-voltage three-terminal adjustable voltage
* Low-voltage operation: references, with specified thermal stability over applicable industrial and commercial
Vger = 1.24 V temperature ranges. Output voltage can be set to any value between Vggr (1.24 V)
 Adjustable output voltage to 18 V and 18 V with two external resistors. When used with an optocoupler, the TLVH431
 Adjustable reference voltage and TLVH431A are ideal voltage references in isolated feedback circuits for 3-V to
tolerances at 25°C: 0.5% (B grade), 3.3-V switching-mode power supplies. They have a typical output impedance of
1% (A grade), and 1.5% (standard 0.25 Q. Active output circuitry provides a very sharp turn-on characteristic, making
grade) the TLVH431 and TLVH431A excellent replacements for low-voltage Zener diodes in
* Wide operational cathode current: many applications, including on-board regulation and adjustable power supplies.

100 pA to 70 mA

e 0.25-Q typical output impedance Cathode

Applications
* Power supplies

e Reference generation A :I__I:
e Control systems @¢ @ ‘

7\

REF -¢

Anode

Equivalent schematic.
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Power

Q Shunt Voltage References
Fixed and Adjustable Shunt Regulators

TL4050, TL4051

Key Features

¢ Fixed and adjustable outputs
available: TL4051 offers both,
TL4050 is fixed only

¢ Tight output tolerances and low
temperature coefficient: Max 0.1%,
50 ppm/°C (A grade); Max 0.2%,
50 ppm/°C (B grade); Max 0.5%,
50 ppm/°C (C grade)

¢ Low output noise: 20 pVrms
(TL4051), 41 pVRps (TL4050)

¢ Wide operating current range:
60 pA to 12 mA (TL4051)
or 15 mA (TL4050)

Applications

¢ Data acquisition systems

e Power supplies

¢ |nstrumentation and test equipment
* Process control

The TL4050 and TL4051 series of shunt voltage references are versatile easy-to-use
references suitable for a wide array of applications. The devices are available in a fixed
1.225-V output (TL4051), 2.5-V, 4.096-V, 5-V or 10-V output (TL4050), or an adjustable
output whose voltage is determined by an external resistor divider (TL4051). The
device requires no external capacitors for operation and is stable with all capacitive
loads. Additionally, the reference offers low dynamic impedance, low noise and low
temperature coefficient to ensure a stable output voltage over a wide range of
operating currents and temperatures. The TL4050 and TL4051 are offered in three
initial tolerances, ranging from 0.1 percent (max) for the A grade to 0.5 percent (max)
for the C grade.

Cathode

7 \

T

Functional block diagram.

Anode
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Power
Q Shunt Voltage References

Very Low-Current Fixed-Voltage Shunt Regulators
LM285-1.2, LM385-1.2, LM385B-1.2, LM285-2.5, LM385-2.5, LM385B-2.5

Key Features These micropower two-terminal band-gap voltage references operate over a 10-pA to
e Operating current ranges from 20-mA (LM285-1.2, LM385-1.2) or 20-pA to 20-mA (LM285-2.5, LM385-2.5) current
10 pAto 20 mA range and feature exceptionally low dynamic impedance and good temperature stabil-
* 1% to 3% initial voltage tolerances ity. On-chip trimming provides tight voltage tolerance. The band-gap reference for
available these devices has low noise and long-term stability. The design makes these devices
¢ Reference impedance: 1 Q max exceptionally tolerant of capacitive loading, and thus easier to use in most reference
at 25°C applications. The wide dynamic operating temperature range accommodates varying
* \ery low power consumption current supplies, with excellent regulation. The extremely low power drain of this series
makes them useful for micropower circuitry.
Applications
e Portable meter references Reverse Current vs. Reverse Voltage
® Portable test instruments 100 T T T
e Battery-operated systems T, = 55°C to 125°C
<
=3
I
£ 10
2
5
: —
g //
K3
c pd
I 1 7
£ /
(] 02 04 06 08 1 12 14

Vi — Reverse Voltage — V

Reverse Current vs. Reverse Voltage

C[TTTTIm T 1T

T, = 55°C to 125°C

12 /

AV, — Reference Voltage Change — mV
[
~—]

0.01 0.1 1 10 100

Iz — Reverse Current — mA
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Power

Q Shunt Voltage References

Fixed Shunt Regulator with Null Offset Pin
LT1009

Get samples, datasheets and app reports at: www.ti.com/sc/device/LT1009

Key Features The LT1009 reference circuit is a precision-trimmed 2.5-V shunt regulator featuring
 Excellent temperature stability low dynamic impedance and a wide operating current range. The maximum initial
e |nitial tolerance: 0.2% max tolerance is £5 mV in the LP package and +10 mV in the D and PW packages. The
¢ Dynamic impedance: 0.6 Q max reference tolerance is achieved by on-chip trimming, which minimizes the initial
* Wide operating current range voltage tolerance and the temperature coefficient. Although the LT1009 needs no
¢ Needs no adjustment for minimum adjustments, a third terminal (ADJ) allows the reference voltage to be adjusted
temperature coefficient +5 percent to eliminate system errors.
Applications
¢ 8-bit analog-to-digital converter 5Vto35V 5Vto35V
and digital-to-analog converter
references % 3.6 kQ 3.6 kQ
e Digital voltmeters Ouptut Ouptut
e Current-loop measurements
e Control systems LT1009 _‘:_:JI nI:Q LT1009

Reference circuits.
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© Voltage Supervisors

Voltage Supervisors
TL7702A, TL7705A, TL7709A, TL7712A, TL7715A

Key Features

Power-on reset generator
Automatic reset generation after
voltage drop

Wide supply-voltage range
Precision voltage sensor
Temperature-compensated voltage
reference

True and complement reset outputs
Externally adjustable pulse duration

Applications

Microcomputer resets
Undervoltage lockout
Delay timers

The TL77xxA family of integrated circuit supply-voltage supervisors is designed
specifically for use as reset controllers in microprocessor systems. During power up,
the RESET output becomes active (low) when V¢ attains a value approaching 3.6 V.
At this point (assuming that SENSE is above V|1,), the delay timer function activates a
time delay, after which outputs RESET and RESET go inactive. When an undervoltage
condition occurs during normal operation, RESET and RESET go active. The reset
outputs remain active for a time delay after the voltage at the SENSE input exceeds
the positive-going threshold value. During power down and when SENSE is below
V|1, the outputs remain active until Vg falls below 2 V.

Reference
Voltage 9 L ~100 pA
6 RESET
5 RESET
\ 4
% R2
RESIN 2
1 REF
4
GND

Functional block diagram.
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Power

© Voltage Supervisors

Voltage Supervisors with Low-Voltage Activation

TL7702B, TL7733B, TL7705B

Key Features

e Power-on reset generator

e Automatic reset generation after
voltage drop

e RESET output defined from
Vo221V

¢ Precision voltage sensor

e Temperature-compensated voltage
reference

¢ True and complement reset outputs

e Externally adjustable pulse duration

Applications

e Microcomputer resets
¢ Undervoltage lockout
¢ Delay timers

The TL7702B, TL7705B and TL7733B are integrated circuit supply-voltage supervi-
sors designed for use as reset controllers in microprocessor systems. During power
up, the RESET output becomes active (low) when V¢ attains a value approaching 1 V.
As V¢ approaches 3 V (assuming that SENSE is above V1,), the delay-timer function
activates a time delay, after which outputs RESET and RESET go inactive. When an
undervoltage condition occurs during normal operation, outputs RESET and

RESET go active. The reset outputs remain active for a time delay after the voltage

at the SENSE input exceeds the positive-going threshold value.

Vs

Reset Input
(from System)

System reset controller with undervoltage sensing.

Supply System
10 kQ
R 5 To Syst
SEGET o System
SENSE RESET . RESET
RESIN
REF
6
cT To System
RESET
10 kQ
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Power

© Voltage Supervisors

High-Accuracy Adjustable Voltage Supervisor
TL7700

Key Features The TL7700 is a bipolar integrated circuit designed for use as a reset controller in

¢ Adjustable sense voltage with two microcomputer and microprocessor systems. The SENSE voltage can be set to any
external resistors value greater than 0.5 V using two external resistors. The hysteresis value of the sense

o Adjustable hysteresis of sense voltage can also be set by the same resistors. The device includes a precision voltage
voltage reference, fast comparator, timing generator and output driver, so it can generate a

» Wide operating supply-voltage power-on reset signal in a digital system. The TL7700 has an internal 1.5-V temper-
range: 1.8 Vto 40V ature-compensated voltage reference from which all function blocks are supplied.

* Wide operating temperature range Circuit function is very stable, with supply voltage in the 1.8-V to 40-V range. Minimum

¢ Low power consumption supply current allows use with AC line operation, portable battery operation and

¢ Minimum external components automotive applications.

VCC
Applications

¢ Microcomputer resets
¢ Undervoltage lockout
e Delay timers

Vg =500 mV typical

Reference
Voltage

SENSE

High: \:
On

Functional block diagram.
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© Voltage Supervisors

Three-Pin 5-V Fixed-Voltage Supervisor
TL7757

Get samples, datasheets and app reports at: www.ti.com/sc/device/TL7757,

Key Features The TL7757 is a supply-voltage supervisor designed for use in microcomputer and
e Power-on reset generator microprocessor systems. The supervisor monitors the supply voltage for undervoltage
» Automatic reset generation after conditions. During power up, when the supply voltage V¢ attains a value approach-
voltage drop ing 1V, the RESET output becomes active (low) to prevent undefined operation. If the
e |ow standby current supply voltage drops below threshold voltage level (V|1), the RESET output goes to the
e RESET output defined from active (low) level until the supply undervoltage fault condition is eliminated.
VCC >1V
¢ Precision threshold voltage: 4.55 V Supply Voltage vs. RESET Output Voltage
+120 mV 8
e High output sink capability: 20 mA !
. T, =25°C
e Comparator hysteresis prevents N -
erratic resets °
s 6
Applications |
e Microcomputer resets “gf) 5
¢ Undervoltage lockout )
3 4
5
o
5 3
@
o
2 Output
Undefined
1 ‘(
(]
0 1 2 3 4 5 6 7

Vce — Supply Voltage — V

Supply Current vs. Supply Voltage

2 T

1.5

c — Supply Current — mA

0.5

0 1 2 3 4 5 6 7

Vcc — Supply Voltage — V
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Q Selection Tables

Linear Regulators

Viy Viv  Vour  Vour  lour Ig Vg

Part (Min)  (Max) (Min) (Max) (Max) (typ) (typ)

Number Description V) (V) (V) V) (A) (mA) V) Pin/Package Price*

L'Nf 5 i 3 Pin 1.5 A Adjustable Negative Voltage Regulator —4.2 —40 =37 -1.2 1.5 — — 3T0-220 0.40

(M317, 3/4 Pin 1.5 A Adjustable Positive Voltage Regulator | 4.2 40 1.2 37 15 — — | 2PFM, 3DDPAK/T0-263, 3T0-220, | 0.36

450T-223

MBI70 3/8 Pin 100 mA Adjustable Positive Regulator 37 38 1.2 32 0.1 — — | 3S0T-89,370-92, 8S0IC, 8TSSOP | 0.14

IM3i7M 3/4 Pin 500 mA Adjustable Positive 42 40 1.2 37 05 — — 3PFM, 4S0T-223 0.40
Voltage Regulator

LNLSE?! 3 Pin 1.5 A Adjustable Negative Voltage Regulator —4.2 —40 -1.2 =37 1.5 — — 3DDPAK/T0-263, 3PFM, 3T0-220 0.40

{P2951:50 | Single Output, 100 mA, Fixed, Wide Vi, Range 1 30 1.2 30 01 | 0075 | 03 8S0IC, 8SON 0.27

MC79L05A | 3/8 Pin 100 mA Fixed (-5 V) Negative -7 | 20 | -5 -5 0.1 6 1.7 370-92, 8S0IC 0.14
Voltage Regulator

MC79L12 | 3 Pin 100 mA Fixed (12 V) Negative 145 | 27 | -12 | -12 | 0.1 6.5 1.7 370-92 0.24
Voltage Regulator

MC79C124 | 3/8 Pin 100 mA Fixed (~12 V) Negative -145 | =27 | 12 | 12 0.1 6.5 17 37T0-92, 8S0IC 0.14
Voltage Regulator

MC79C154 | 3 Pin 100 mA Fixed (~15 V) Negative 175 | 30 | 15 | —15 0.1 6.5 17 370-92 0.22
Voltage Regulator

TL31% 3/8 Pin 100 mA Adjustable Positive 5 38 1.2 32 0.1 — — 370-92, 850, 8S0IC, 8TSSOP 0.40
Voltage Regulator

1780-15 | 3Pin 1.5 A Fixed 15V Positive Voltage Regulator 17.5 30 15 15 15 8 2 370-220 0.40

I780-12 | 3Pin 1.5AFixed 12V Positive Voltage Regulator 145 30 12 12 15 8 2 3T0-220 0.40

11780-05 3 Pin 1.5 A Fixed 5 V Positive Voltage Regulator 7 25 5 5 15 8 2 3DDPAK/T0-263, 3T0-220 0.40

TL783 3 Pin 750 mA Adjustable Positive Voltage 215 | 150 | 12 125 0.7 — — 3DDPAK/T0-263, 3T0-220 1.15
Regulator with 125 V)

TVi117 Single Output LDO, 800 mA, Fixed and Adj., 2.7 15 1.2 137 0.8 5 1.2 | 3DDPAK/T0-263, 3PFM, 3T0-220, | 0.28
Internal Current limit, Thermal Overload Protection 4S0T-223, 8SON

V717150 | Single Output LDO, 800 mA, Fixed (5.0V), Internal | 6.4 15 5 5 08 5 1.2 3PFM, 4S0T-223, 850N 0.29
Current limit, Thermal Overload Protection

V1717133 | Single Output LDO, 800 mA, Fixed (3.3V), Internal | 4.7 15 33 3.3 08 5 1.2 3PFM, 4S0T-223, 850N 0.29
Current limit, Thermal Overload Protection

IV1317225 | Single Output LDO, 800 mA, Fixed (2.5V), Internal | 3.9 15 25 25 08 5 1.2 | 3PFM, 3T0-220, 4S0T-223,850N | 0.29
Current limit, Thermal Overload Protection

IWW171748 | Single Output LDO, 800 mA, Fixed (1.8V), Internal | 3.2 15 1.8 1.8 08 5 1.2 3PFM, 4S0T-223, 850N 0.29
Current limit, Thermal Overload Protection

V1117315 | Single Output LDO, 800 mA, Fixed (1.5V), Internal | 2.9 15 | 15 | 15 | 08 5 1.2 3PFM, 450T-223, 8SON 0.29
Current limit, Thermal Overload Protection

UA78L02A | 3/8 Pin 100 mA Fixed 2.6 V/ Positive 475 | 20 26 | 26 0.1 6 1.7 3507T-89, 3T0-92, 8S0IC 0.16
Voltage Regulator

(JA781.05 3/8 Pin 100mA Fixed 5 V Positive 7 20 5 5 0.1 6 1.7 350T-89, 370-92, 850IC 0.14
Voltage Regulator

UA78L05A | 3/8 Pin 100 mA Fixed 5 V Positive 7 20 5 5 0.1 6 17 350T-89, 370-92, 850IC 0.25
Voltage Regulator

UA78L0BA | 3 Pin 100 mA Fixed 6 V Positive Voltage Regulator 8.5 20 6.2 6.2 0.1 6 17 3S0T-89, 3T0-92 0.11

UA781.08 8 Pin 100 mA Fixed 8 V Positive Voltage Regulator | 10.5 23 8 8 0.1 6 1.7 8S0IC 0.16

UA78L0BA | 3/8 Pin 100 mA Fixed 8 V Positive 10.5 23 8 8 0.1 6 1.7 350T-89, 370-92, 8S0IC 0.14
Voltage Regulator

UA78L09A | 3/8 Pin 100 mA Fixed 9 V Positive 115 24 9 9 0.1 6 1.7 350T-89, 370-92, 850IC 0.16
Voltage Regulator

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power
Q Selection Tables

Linear Regulators (Continued)

Viy Viv  Vour  Vour  lour Ig Vg
Part (Min) | (Max) (Min) (Max) (Max) (typ) (typ)
Number Description V) (V) (V) V) (A) (mA) V) Pin/Package Price*
UA78L10A | 3/8 Pin 100 mA Fixed 10V Positive 125 | 25 10 10 0.1 6 1.7 350T-89, 3T0-92, 8S0IC 0.14
Voltage Regulator
UA78L12A | 3/8 Pin 100 mA Fixed 12V Positive 145 | 27 12 12 0.1 6 1.7 350T-89, 3T0-92, 8S0IC 0.14
Voltage Regulator
A78L15A | 3/8 Pin 100 mA Fixed 15V Positive 17.5 30 15 15 0.1 6 17 350T-89, 370-92, 8S0IC 0.14
Voltage Regulator
UA78MO5 | 3/4 Pin 500 mA Fixed 5V Positive 7 25 5 5 05 6 2 3PFM, 3T0-220, 450T-223 0.29
Voltage Regulator
UA78MO0B | 3 Pin 500 mA Fixed 6 V Positive Voltage Regulator 8 25 6 6 0.5 6 2 3PFM 0.28
DA78M08 | 3/4 Pin 500 mA Fixed 8 V/ Positive 105 25 8 8 05 6 2 3PFM, 3T0-220, 4S0T-223 0.27
Voltage Regulator
DA78M09 | 3 Pin 500 mA Fixed 9V Positive Violtage Regulator | 11.5 26 9 9 0.5 6 2 3PFM 0.28
UA78MI10 | 3 Pin 500 mA Fixed 10V Positive 125 28 10 10 05 6 2 3PFM 0.28
Voltage Regulator
DA78M12 | 3 Pin 500 mA Fixed 12 V Positive 145 30 12 12 0.5 6 2 3PFM, 3T0-220 0.29
Voltage Regulator
UA78M33 | 3/4 Pin 500 mA Fixed 3.3 V Positive 5.3 25 33 33 05 6 2 3PFM, 3T0-220, 450T-223 0.27
Voltage Regulator
UA79M05 | 3 Pin 500 mA Fixed (<5 V) Negative -7 25 | -5 -5 05 1 1.1 3PFM, 3T0-220 0.29
Voltage Regulator
UA79M08 | 3 Pin 500mA Fixed (-8 V) Negative -105 | -25 | -8 -8 05 1 11 3PFM 0.28
Voltage Regulator
UA723 14 Pin 150 mA Adjustable Positive 95 40 2 37 0.15 4 — 14PDIP, 1450, 14S0IC 0.38
Voltage Regulator
UA7803 3 Pin 1.5 A Fixed 5V Positive Voltage Regulator 7 25 5 5 15 8 2 3DDPAK/T0-263, 3T0-220 0.36
UA7808 3 Pin 1.5 A Fixed 8 V Positive Voltage Regulator 105 | 25 8 8 1.5 8 2 3DDPAK/T0-263, 3T0-220 0.36
UA7810 3 Pin 1.5 A Fixed 10 V/ Positive Voltage Regulator 12,5 28 10 10 15 8 2 3DDPAK/T0-263, 3T0-220 0.38
DA7812 3 Pin 1.5 A Fixed 12 V Positive Voltage Regulator 145 30 12 12 15 8 2 3DDPAK/T0-263, 3T0-220 0.40
A7815 3 Pin 1.5 A Fixed 15 V Positive Voltage Regulator 17.5 30 15 15 15 8 2 3DDPAK/T0-263, 3T0-220 0.38
DA7824 3 Pin 1.5 A Fixed 24 V Positive Voltage Regulator 27 38 24 24 15 8 2 3DDPAK/T0-263, 3T0-220 0.38
[A7908 3 Pin 1.5 A Fixed (=5 V) Negative Voltage Regulator | -7 -25 -5 -5 15 15 1.1 3DDPAK/T0-263, 3T0-220 0.38
DA7908 3 Pin 1.5 A Fixed (-8 V) Negative Voltage Regulator | —10.5 | -25 -8 -8 15 15 1.1 370-220 0.38
*Suggested resale price in U.S. dollars in quantities of 1,000.
Load Switches
Operating
Part Vin Vin lour Rise Royat1.8V Ronat4.5V  Temperature Pin/
Number Description (Min) (V)  (Max) (V) (Ming (A) Time (pS) (typ) (mW) (typ) (mW) Range (°C) Package Price*
TPS27087A | High Side Load Switch with 1.2 8 3 Adjustable 82 32 —40t0 85 650T 0.12
Level Shift and Adj Slew Rate
Control
TPS270821! | Load Switch with Adj Slew 12 8 3 Adjustable 82 32 —40t0 125 6S0T, TBD
Rate, Fast Transient Isolation 6SON
& Hysteretic Control

*Suggested resale price in U.S. dollars in quantities of 1,000.

Standard Linear Guide 27 Texas Instruments 2013


http://www.ti.com/sc/device/UA723
http://www.ti.com/sc/device/uA7805
http://www.ti.com/sc/device/uA7808
http://www.ti.com/sc/device/uA7810
http://www.ti.com/sc/device/uA7812
http://www.ti.com/sc/device/uA7815
http://www.ti.com/sc/device/uA7824
http://www.ti.com/sc/device/uA78L10A
http://www.ti.com/sc/device/uA78L12A
http://www.ti.com/sc/device/uA78L15A
http://www.ti.com/sc/device/uA78M05
http://www.ti.com/sc/device/uA78M06
http://www.ti.com/sc/device/uA78M08
http://www.ti.com/sc/device/uA78M09
http://www.ti.com/sc/device/uA78M10
http://www.ti.com/sc/device/uA78M12
http://www.ti.com/sc/device/uA78M33
http://www.ti.com/sc/device/UA7905
http://www.ti.com/sc/device/UA7908
http://www.ti.com/sc/device/UA79M05
http://www.ti.com/sc/device/UA79M08
http://www.ti.com/product/TPS27081A
http://www.ti.com/product/TPS27081A
http://www.ti.com/product/TPS27082L

Power
Q Selection Tables

Internal Switching Regulators

Switch
Current
Vi Vin Vour Vour lour Limit Switching Operating
Part Preset (Min) (Max) (Min) (Max) (Max) (typ) Frequency = Temperature
Number Description Vout(V) Topology V) V) V) v) (A) (A) (typ)(kHz) Range(°C) Pin/Package Price*
LM2575 1-A Simple Step-Down | Adjustable Buck 475 40 1.23 37 1 32 52 —4010 125 16PDIP 1.35
Adjustable Voltage
Switching Regulator
with Output Enable
MC33063A 1.5-A Peak Boost/Buck/ | Adjustable Inverting 3 40 1.25 40 0.75 15 Adjustable -40 to 85 8PDIP, 8S0IC, 0.23
Inverting Switching Buck/Boost 8SON
Regulator
MC34063A 1.5-A Boost/Buck/ Adjustable Buck, 3 40 1.55 40 0.75 15 Adjustable 01070 8PDIP, 8S0IC, 0.21
Inverting Switching Inverting 8SON
Regulator Buck/Boost
TL497R 500-mA Peak Step-Up, Adjustable Inverting 45 12 -25 30 0.5 0.5 Adjustable —40 to 85, 14PDIP, 1430, 0.90
Step-Down, Inverting Buck/Boost 0to 70 14S0IC,
Switching Voltage 14TSSOP
Regulator
T4994 Wide-Range Power- Adjustable Boost 1.1 10 2.9 30 0.1 05 — —20t085 8PDIP, 850 1.20
Supply Controller
1257533 1-A Simple Step-Down 33 Buck 475 40 33 33 1 2.8 52 —40t0125 | 16PDIP, 5DDPAK/ | 1.10
Switching Voltage T0-263,
Regulators 5T0-220
T2575-T9 1-A Simple Step-Down 15 Buck 4.75 40 15 15 1 28 52 -40t0125 | 16PDIP,5DDPAK/ | 1.10
Switching Voltage T0-263,
Regulators 5T0-220
T2575-12 1-A Simple Step-Down 12 Buck 475 40 12 12 1 28 52 -40t0125 | 16PDIP,5DDPAK/ | 1.10
Switching Voltage T0-263, 5T0-
Regulators 220
1[2575-08 1-A Simple Step-Down 5 Buck 475 40 5 5 1 2.8 52 —40t0125 | 16PDIP,5DDPAK/ | 1.10
Switching Voltage T0-263,
Regulators 5T0-220
T2575-AD] 1-A Simple Step-Down Adjustable Buck 4.75 40 1.23 37 1 2.8 52 -401t0125 | 16PDIP, 5DDPAK/ | 1.10
Switching Voltage T0-263,
Regulators 5T0-220
T[2575HV-33 | 1-A Simple Step-Down 33 Buck 475 60 33 33 1 2.8 52 —40t0125 | 16PDIP, 5DDPAK/ | 1.15
Switching Voltage T0-263,
Regulators 5T0-220
II2575HV-18 | 1-A Simple Step-Down 15 Buck 475 60 15 15 1 2.8 52 4010125 | 16PDIP, 5DDPAK/ | 1.15
Switching Voltage T0-263,
Regulators 5T0-220
T[2575HV-72 | 1-A Simple Step-Down 12 Buck 475 60 12 12 1 2.8 52 -40t0125 | 16PDIP, 5DDPAK/ | 1.15
Switching Voltage T0-263,
Regulators 5T70-220
T2575HV-08 | 1-A Simple Step-Down 5 Buck 475 60 5 5 1 2.8 52 4010125 | 16PDIP, 5DDPAK/ | 1.15
Switching Voltage T0-263,
Regulators 5T0-220
TI2575HV-AD] | 1-A Simple Step-Down | Adjustable Buck 475 60 1.23 57 1 2.8 52 —40t0125 | 16PDIP,5DDPAK/ | 1.15
Switching Voltage T0-263,
Regulators 5T70-220

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power

e Selection Tables

External Switching Regulators

Switch
Max Vin Vin Reference = Output = Switching = Operating
Duty Start  Run Vin Current | Current = Frequency Temp
Part Cycle (Min)  (Min)  (Max) (max) (Max) (Max) Range
Number = Description (%) Topology V) V) V) (mA) (mA) (kHz) (°C) Pin/Package = Price*
§G2524 | Regulating Pulse-Width 45 Boost, Buck, Flyback, 8 8 40 50 50 500 -25 10 16PDIP, | 0.50
Modulator Forward, Full-Bridge, +85 16S0IC
Half-Bridge, Push-Pull
563524 Regulating Pulse-Width 45 Boost, Buck, Flyback, 8 8 40 50 50 500 0to+70 16PDIP, 0.50
Modulators Forward, Full-Bridge, 16S0,
Half-Bridge, Push-Pull 16S0IC
11494 PWM Control Circuit 45 Boost, Buck, Flyback, 7 7 40 10 200 300 —40to 16PDIP, | 0.25
Forward, Full-Bridge, +85; 16S0,
Half-Bridge, Push-Pull 0to+70 16S0IC,
16SSOP,
16TSSOP
11594 Pulse-Width-Modulation 45 Boost, Flyback, Forward 7 7 40 10 200 300 -40 to 16PDIP, | 0.41
(PWM) Control Circuit +85; 1650,
0to+70 16S0IC,
16TSSOP
11598 Pulse-Width-Modulation 45 Buck 7 7 40 10 200 300 0to+70 16PDIP. | 0.90
(Pwm) Control Circuit 16S0IC
112842 | Current-Mode PWM 97 | Boost, Flyback, Forward | 17 11 30 20 200 500 —40to 1450IC, | 0.40
Controller +85 8PDIP, 8S0IC
1128428 | High-Performance Current- | 96 | Boost, Flyback, Forward | 17 1 30 20 200 500 —40to 14S0IC, | 0.60
Mode PWM Controller +85 8PDIP, 8S0IC
712843 | Current-Mode PWM 97 Boost, Flyback, Forward 9 8.2 30 20 200 500 -40to 14S0IC, 0.44
Controller +85 8PDIP, 8S0IC
28438 | High-Performance Current- | 96 Boost, Flyback, Forward 9 8.2 30 20 200 500 -40 o 14S0IC, | 0.60
Mode PWM Controller +85 8PDIP, 8S0IC
112844 | Current-Mode PWM 48 Boost, Flyback, Forward 17 1 30 20 200 500 -40to 14S0IC, 048
Controller +85 8PDIP, 8S0IC
Y[28448 | High-Performance Current- | 48 Boost, Flyback, Forward 17 11 30 20 200 500 -40 o 14S0IC, | 0.60
Mode PWM Controller +85 8PDIP, 8S0IC
L2845 Current-Mode PWM 48 Boost, Flyback, Forward 9 8.2 30 20 200 500 -40 to 14S0IC, 0.48
Controller +85 8PDIP, 8S0IC
28458 | High-Performance Current- 48 Boost, Flyback, Forward 9 8.2 30 20 200 500 -40to 14S0IC, 0.60
Mode PWM Controller +85 8PDIP, 8S0IC
TL3842 | Current-Mode PWM 97 Boost, Flyback, Forward | 17.5 | 11.5 30 20 200 500 0t0+70 1430IC, 0.40
Controller 8PDIP, 8S0IC
138428 | High-Performance Current- | 96 Boost, Flyback, Forward | 17.5 | 115 30 20 200 500 010 +70 14S0IC, | 055
Mode PWM Controller 8PDIP, 8S0IC
TL3843 Current-Mode PWM 97 Boost, Flyback, Forward 9 8.2 30 20 200 500 0to+70 14S0IC, 0.40
Controller 8PDIP, 8S0IC
138438 | High-Performance Current- | 96 Boost, Flyback, Forward 9 8.2 30 20 200 500 0t0+70 1450IC, | 055
Mode PWM Controller 8PDIP, 8S0IC
T3844 | Current-Mode PWM 48 Boost, Flyback, Forward | 17.5 | 115 30 20 200 500 0to+70 1450IC, | 0.43
Controller 8PDIP, 8S0IC
7133448 | High-Performance Current- | 48 | Boost, Flyback, Forward | 17.5 | 115 30 20 200 500 0t0+70 1450IC, | 0.55
Mode PWM Controller 8PDIP, 8S0IC
03848 | Current-Mode PWM 48 | Boost, Flyback, Forward 9 8.2 30 20 200 500 0t0+70 1480IC, | 0.43
Controller 8PDIP, 8S0IC
TL38458 | High-Performance Current- | 48 | Boost, Flyback, Forward | 9 8.2 30 20 200 500 0to+70 1430IC, | 0.55
Mode PWM Controller 8PDIP, 8S0IC
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power
Q Selection Tables

Low Dropout Regulators

Vin Vin Iq Output Output lout Voo

Part Vour (min) (max) (typ) Capacitor = Capacitor (max) (typ) = Accuracy

Number Description (V) V) V) (mA) (uF) Type (A) (mV) (%) Pin/Package  Price*

P2950-30 | Single Output LDO, 100 mA, 3 34 30 | 0.075 2.2 Electrolytic 1 380 14 370-92 0.18
Fixed (3.0 V), Wide V Range

P2950-33 | Single Output LDO, 100 mA, 33 3.75 30 | 0.075 2.2 Electrolytic | 0.1 380 14 370-92 0.18
Fixed (3.3 V), Wide V Range

[P2950-50 | Single Output LDO, 100 mA, 5 545 30 | 0075 1 Electrolytic | 0.1 380 1.4 370-92 0.18
Fixed (5.0 V), Wide Vi, Range

LP295t Single Output LDO, 100 mA, 3.30r 168 | 30 | 0075 2.2 Electrolytic | 0.1 380 14 850IC 0.27
Fixed(3.3 V), Wide V,y Range Adjustable

[P2951730 | Single Output LDO, 100 mA, 3 36 30 | 0075 2.2 Electrolytic | 0.1 380 1.4 8S0IC, 850N | 0.27
Fixed (3.0 V), Wide Vy Range,
RESET Flag

[P2951:34 | Single Output LDO, 100 mA, 33 39 | 30 | 0075 2.2 Electrolytic | 0.1 | 380 14 850IC, 8SON | 0.27
Fixed (3.3 V), Wide Vy Range,
RESET Flag

[P2951:54 | Single Output, 100 mA, Fixed, 5 56 | 30 | 0.075 2.2 Electrolytic | 0.1 | 0.38 14 8S0IC, 8SON | 0.27
Wide V,y Range

[P2981-24 | Single Output LDO, 100 mA, 28 2.2 16 0.6 4.7 Tantalum 0.1 200 1.25 550T-23 0.36

Fixed (2.8 V), Shutdown,
1.25% Tolerance
[P2981-29 | Single Output LDO, 100 mA, 3 2.2 16 06 4.7 Tantalum 0.1 200 1.25 550T-23 0.36
Fixed (2.9 V), Shutdown,
1.25% Tolerance

[P2981-34 | Single Output LDO, 100 mA, 3 2.2 16 06 47 Tantalum | 0.1 200 1.25 550T-23 0.32
Fixed (3.0 V), Shutdown,
1.25% Tolerance

[P2981-33 | Single Output LDO, 100 mA, 33 2.2 16 06 47 Tantalum | 0.1 200 1.25 550T-23 0.32
Fixed (3.3 V), Shutdown,
1.25% Tolerance

P2981-50 | Single Output LDO, 100 mA, 5 2.2 16 0.6 4.7 Tantalum 0.1 200 1.25 550T-23 0.36
Fixed (5.0 V), Shutdown,
1.25% Tolerance

LP2981A=28 | Single Output LDO, 100 mA, 2.8 2.2 16 06 47 Tantalum | 0.1 200 0.75 550T-23 0.40
Fixed (2.8 V), Shutdown,
0.75% Tolerance

LP2981A-29 | Single Output LDO, 100 mA, 29 2.2 16 0.6 4.7 Tantalum 0.1 200 0.75 5S0T-23 0.40
Fixed (2.9 V), Shutdown,
0.75% Tolerance

[.P2981A-30 | Single Output LDO, 100 mA, 3 2.2 16 0.6 4.7 Tantalum 0.1 200 0.75 5S0T-23 0.35
Fixed (3.0 V), Shutdown,
0.75% Tolerance

LP2981A-33 | Single Output LDO, 100 mA, 3.3 2.2 16 0.6 4.7 Tantalum 0.1 200 0.75 5S0T-23 0.35
Fixed (3.3 V), Shutdown,
0.75% Tolerance

LP2981A-50 | Single Output LDO, 100 mA, 5 2.2 16 0.6 4.7 Tantalum 0.1 200 0.75 5S0T-23 0.36
Fixed (5.0 V), Shutdown,
0.75% Tolerance

[P2985-1§ Single Output LDO, 150 mA, 1.8 2.05 16 0.85 4.7 Ceramic 0.15 280 1.5 5S0T-23 0.23
Fixed (1.8 V), 1.5% Tolerance,
Low Quiescent Current,
Low Noise

[P2985-24 Single Output LDO, 150 mA, 2.5 2.5 16 0.85 4.7 Ceramic 0.15 280 1.5 5S0T-23 0.23
Fixed (2.5 V), 1.5% Tolerance,
Low Quiescent Current,
Low Noise

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power

Q Selection Tables

Low Dropout Regulators (Continued)

Vin Vi lg Output Output lout Vo
Part Vour (min) (max) (typ) = Capacitor  Capacitor = (max) (typ) ~ Accuracy
Number Description (V) V) (V) (mA) (uF) Type (A) (mV) (%) Pin/Package = Price*
£P2985-28 | Single Output LDO, 150 mA, Fixed 28 25 16 0.85 47 Ceramic | 0.5 | 280 15 550T-23 0.23
(2.8V), 1.5% Tolerance, Low
Quiescent Current, Low Noise
£P2985-29 | Single Output LDO, 150 mA, Fixed 2.9 25 16 0.85 4.7 Ceramic | 0.15 280 15 550T-23 0.23
(2.9V), 1.5% Tolerance, Low
Quiescent Current, Low Noise
£P2985-30 | Single Output LDO, 150 mA, Fixed 3 25 16 0.85 47 Ceramic | 0.5 | 280 15 550T-23 0.23
(3.0V), 1.5% Tolerance, Low
Quiescent Current, Low Noise
£P2985-33 | Single Output LDO, 150 mA, Fixed 33 25 16 0.85 4.7 Ceramic | 0.15 280 15 550T-23 0.23
(3.3V), 1.5% Tolerance, Low
Quiescent Current, Low Noise
{P2985-54 | Single Output LDO, 150 mA, Fixed 5 25 16 | 0.85 47 Ceramic | 015 | 280 15 550T-23 0.23
(5.0V), 1.5% Tolerance, Low
Quiescent Current, Low Noise
1P2985A-18 | Single Output LDO, 150 mA, Fixed 1.8 205 | 16 | 085 47 Ceramic | 015 | 280 1 5507-23 0.25
(1.8V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
1P2985A-25 | Single Output LDO, 150 mA, Fixed 25 25 | 16 | 085 47 Ceramic | 0.15 | 280 1 550T-23 0.25
(2.5V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
1P2985A-28 | Single Output LDO, 150 mA, Fixed 2.8 25 16 | 085 47 Ceramic | 015 | 280 1 550T-23 0.25
(2.8V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
LP2985A-29 | Single Output LDO, 150 mA, Fixed 29 25 16 0.85 4.7 Ceramic | 0.5 | 280 1 550T-23 0.25
(2.9V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
1 P2985A-3G | Single Output LDO, 150 mA, Fixed 3 25 16 | 085 47 Ceramic | 015 | 280 1 550T-23 0.25
(3.0V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
1P2985A-33 | Single Output LDO, 150 mA, Fixed 3.3 2.5 16 0.85 4.7 Ceramic | 0.15 280 1 550T-23 0.25
(3.3V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
1P9985A-50, | Single Output LDO, 150 mA, Fixed 5 25 16 | 085 47 Ceramic | 015 | 280 1 550T-23 0.25
(5.0V), 1.0% Tolerance, Low
Quiescent Current, Low Noise
TL-SCSI285 | Single Output LDO, 620 mA, Fixed 2.85 355 | 55 2 22 Tantalum | 0.62 800 2 20TSSOP, 1.10
(2.85V), SCSI Active Termination, 370-220
Thermal Overload Protection
TL1963A-15 | 1.5-A Low-Noise 15 2.1 20 1 10 Ceramic 1.5 340 3 4S0T-223, 1.10
Fast-Transient-Response 5DDPAK/
LDO Regulator T0-263,
6S0T-223
TL1963A-18 | 1.5-A Low-Noise 18 2.1 20 1 10 Ceramic 15 340 3 4S0T-223, 1.10
Fast-Transient-Response 5DDPAK/
LDO Regulator T0-263,
6S0T-223
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power

Q Selection Tables

Low Dropout Regulators (CGontinued)

Vin Vin lg Output Output lout Voo
Part Vour (min) (max) (typ) Capacitor Capacitor (max) (typ) = Accuracy
Number Description (V) V) (V) (mA) (uF) Type (A) (mV) (%) Pin/Package Price*
TL1963A-25 | 1.5-A Low-Noise Fast-Transient- 25 2.1 20 1 10 Ceramic | 15 340 3 450723, 1.10
Response LDO Regulator 5DDPAK/
T0-263,
6S0T-223
TL1963A-33 | 1.5-A Low-Noise Fast-Transient- 3.3 2.1 20 1 10 Ceramic 1.5 340 3 4S0T-23, 1.10
Response LDO Regulator 5DDPAK/
T0-263,
6S0T-223
15209 Single Output LDO, 500 mA, Adj. | Adjustable | 2.5 16 8 2.2 Tantalum | 0.5 500 2 8S0IC 0.39
(1.3 10 6.5 V), Low Noise
1750008 | Single Output LDO, 150 mA, Fixed 5 6 26 1 10 Tantalum | 0.15 | 600 4 3DDPAK/ 0.31
(5.0V), Low Quiescent Current, T0-263,
60 V Load Dump Protection 3PFM, 3T0-220,
3T0-92, 8S0IC
11750008 | Single Output LDO, 150 mA, Fixed 8 9 26 1 10 Tantalum | 0.15 | 600 4 370-92,850IC | 0.31
(8.0V), Low Quiescent Current,
60 V Load Dump Protection
1750010 | Single Output LDO, 150 mA, 10 11 26 1 10 Tantaum | 0.15 | 600 4 370-92,850IC | 0.31
Fixed(10.0 V), Low Quiescent
Current, 60 V Load Dump
Protection
TL750012 | Single Output LDO, 150 mA, Fixed 12 13 26 1 10 Tantalum | 0.15 | 600 4 370-92,8S0IC | 0.31
(12.0 V), Low Quiescent Current,
60V Load Dump Protection
TL750M05 | Single Output LDO, 750 mA, Fixed 5 6 26 60 10 Tantalum | 0.75 | 500 2 3DDPAK/ 0.65
(5.0V), Low Quiescent Current, T0-263, 3PFM,
60V Load Dump Protection 3T0-220
T750M0& | Single Output LDO, 750 mA, Fixed 8 9 26 60 10 Tantaum | 0.75 | 500 2 3PFM, 3T0-220 | 0.65
(8.0V), Low Quiescent Current,
60 V Load Dump Protection
TL750MA0 Single Output LDO, 750 mA, Fixed 10 1 26 60 10 Tantalum | 0.75 500 2 3PFM, 3T0-220 0.65
(10.0 V), Low Quiescent Current,
60V Load Dump Protection
TL750M12 | Single Output LDO, 750 mA, Fixed 12 13 26 60 10 Tantalum | 0.75 | 500 2 3PFM, 3T0-220 | 0.65
(12.0 V), Low Quiescent Current,
60V Load Dump Protection
TL751005 | Single Output LDO, 150 mA, Fixed 5 6 26 1 10 Tantalum | 0.15 | 600 4 850IC 0.31
(5.0V), Low Quiescent Current,
60V Load Dump Protection
IL751L10 | Single Output LDO, 150 mA, Fixed 10 11 26 1 10 Tantalum | 0.15 | 600 4 8PDIP, 8S0IC 0.31
(10.0 V), Low Quiescent Current,
60 V Load Dump Protection
17512 | Single Output LDO, 150 mA, Fixed 12 13 26 1 10 Tantalum | 0.15 | 600 4 850IC 0.31
(12.0 V), Low Quiescent Current,
60V Load Dump Protection
VRV Single Output LDO, 800 mA, Fixed | Adjustable | 2.7 15 5 10 Tantalum | 0.8 | 1,200 25 3DDPAK/ 0.28
and Adj., Internal Current limit, T0-263, 3PFM,
Thermal Overload Protection 3T0-220,
450T-223,
8SON
TIVTA1723 | Single Output LDO, 800 mA, Fixed 15 2.9 15 5 10 Tantalum | 0.8 | 1,200 25 3PFM, 0.29
(1.5V), Internal Current Limit, 4S0T-223,
Thermal Overload Protection 8SON
TIVi11748 | Single Output LDO, 800 mA, Fixed 1.8 3.2 15 5 10 Tantalum | 0.8 | 1,200 25 3PFM, 0.29
(1.8 V), Internal Current Limit, 450T-223,
Thermal Overload Protection 8SON
*Suggested resale price in U.S. dollars in quantities of 1,000.
Standard Linear Guide 32 Texas Instruments 2013


http://www.ti.com/sc/device/TL1963A-25
http://www.ti.com/sc/device/TL1963A-33
http://www.ti.com/sc/device/TL5209
http://www.ti.com/sc/device/TL750L05
http://www.ti.com/sc/device/TL750L08
http://www.ti.com/sc/device/TL750L10
http://www.ti.com/sc/device/TL750L12
http://www.ti.com/sc/device/TL750M05
http://www.ti.com/sc/device/TL750M08
http://www.ti.com/sc/device/TL750M10
http://www.ti.com/sc/device/TL750M12
http://www.ti.com/sc/device/TL751L05
http://www.ti.com/sc/device/TL751L10
http://www.ti.com/sc/device/TL751L12
http://www.ti.com/sc/device/TLV1117
http://www.ti.com/sc/device/TLV1117
http://www.ti.com/sc/device/TLV1117
http://www.ti.com/sc/device/TLV1117-15
http://www.ti.com/sc/device/TLV1117-18

Power

Q Selection Tables

Low Dropout Regulators (Continued)

Vin Vi lg Output Output lout Vbo
Part Vour (min) (max) (typ) = Capacitor  Capacitor = (max) (typ) = Accuracy
Number Description V) V) (mA) (uF) Type (A) (mV) (%) Pin/Package Price*
TIVi1175 | Single Output LDO, 800 mA, 25 39 15 5 10 Tantalum | 0.8 | 1,200 25 3PFM, 3T0-220, | 0.29
Fixed (2.5 V), Internal Current 450T-223, 8SON
Limit, Thermal Overload
Protection
JIVII17233 | Single Output LDO, 800 mA, 33 47 15 5 10 Tantalum | 08 | 1,200 25 3PFM, 0.29
Fixed (3.3 V), Internal Current 4S0T-223,
Limit, Thermal Overload 8SON
Protection
TIV1117%50 | Single Output LDO, 800 mA, 5 6.4 15 5 10 Tantalum | 08 | 1,200 25 3PFM, 0.29
Fixed (5.0 V), Internal Current 4S0T-223,
Limit, Thermal Overload 8SON
Protection
T1V2217-18 | Single Output LDO, 500 mA, 1.8 3 12 0.19 22 Tantalum | 0.5 500 2 3PFM, 3T0-220 | 0.50
Fixed (1.8 V), Output Accuracy
of 2%, Thermal Overload
Protection
T1V2217-25 | Single Output LDO, 500 mA, 25 3 12 | 019 22 Tantalum | 05 500 2 20TSSOP, 3PFM, | 0.50
Fixed (2.5 V), Tight Output 370-220
Accuracy of 2%, Thermal
Overload Protection
11V2217-33 | Single Output LDO, 500 mA, 33 3 12 | 029 22 Tantalum | 05 500 2 20TSSOP, 3PFM, | 0.50
Fixed (3.3 V), Tight Output 370-220
Accuracy of 2%, Thermal
Overload Protection
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power

e Selection Tables

Shunt Voltage Reference

Initial Temp Min Iz
Accuracy Coeff Temp Coeff Vo Adj for lout/lz Operating

Part @ 25°C (typ) (Max) Vo (Max) Regulation = (Max) = Temperature

Number Description (%) (ppm/°C) (ppm/°C) ()] ()] (uA) (mA) Range(°C) Pin/Package Price*

[M236-2.5 | 2.5-VIntegrated Reference 2 13 33 2.49 — 400 10 251085 850IC 0.99
Circuit

[M285-2.5 | Micropower Voltage 15 20 = 25 — 20 20 -40 10 85 3T0-92, 850IC 0.28
Reference

[M285-1.4 | Micropower Voltage 1 20 — 1.235 — 10 20 —4010 85 370-92, 8S0IC 0.28
Reference

[M336-2.2 | 2.5-V Integrated Reference 4 10 34 2.49 — 400 10 0t070 3T0-92, 8S0IC 0.40
Circuit

LM336B-25 | Precision Voltage 2 10 34 2.49 — 400 10 0t070 370-92, 8S0IC 0.40
Reference

[M385-2.2 | Micropower Voltage 3 20 = 25 — 20 20 0t070 370-92, 8S0IC, 0.25
Reference 8TSSOP

[M385-1.2 | Micropower Voltage 2 20 — 1.235 = 10 20 01070 370-92, 850, 0.25
Reference 8S0IC, 8TSSOP

[M385B-2.5 | Micropower Voltage 15 20 = 25 = 20 20 01070 370-92,850IC, | 0.36
Reference 8TSSOP

LIM385B-1.2 | Micropower Voltage 1 20 — 1.235 — 10 20 01070 8S0IC, 3T0-92, 0.36
Reference 8TSSOP

[M4040A10 | 10-V Precision Micropower 0.1 15 100 10 — 100 15 —-40t085 | 3S0T-23,3T0-92, | 1.00
Shunt Voltage Reference, 5SC70
0.1% Accuracy

CM4040A20 | 2.048-V Precision 0.1 15 100 2.048 — 75 15 —4010 85 3507-23,55C70 | 1.00
Micropower Shunt Voltage
Reference, 0.1% Accuracy

[N4040A25 | 2.5-V Precision 0.1 15 100 25 — 75 15 401085 | 3S0T-23,370-92, | 1.00
Micropower Shunt Voltage 5SC70
Reference, 0.1% Accuracy

[M4040A30 | 3-V Precision Micropower 0.1 15 100 3 — 62 15 —40t085 | 3S0T-23,370-92, | 1.00
Shunt Voltage Reference, 5SC70
0.1% Accuracy

[M4040A41 | 4.096-V Precision 0.1 15 100 4.096 — 68 15 401085 | 3S0T-23,3T0-92, | 1.00
Micropower Shunt Voltage 5SC70
Reference, 0.1% Accuracy

LM4040A50 | 5-V Precision Micropower 0.1 15 100 5 — 74 15 —40t085 | 3S0T-23,370-92, | 1.00
Shunt Voltage Reference, 55C70
0.1% Accuracy

LM4040A82 | 8.192-V Precision 0.1 15 100 8.192 — 91 15 —4010 85 3507-23,55C70 | 1.00
Micropower Shunt Voltage
Reference, 0.1% Accuracy

LM4040B10 | 10-V Precision Micropower 0.2 15 100 10 — 100 15 —40t085 | 3S0T-23,3T0-92, | 0.60
Shunt Voltage Reference, 5SC70
0.2% Accuracy

[M4040B20 | 2.048-V Precision 0.2 15 100 2.048 — 75 15 —4010 85 350T7-23,55C70 | 0.60
Micropower Shunt Voltage
Reference, 0.2% Accuracy

LM4040B25 | 2.5-V Precision 0.2 15 100 25 — 75 15 —40t085 | 3S0T-23,370-92, | 0.60
Micropower Shunt Voltage 5SC70
Reference, 0.2% Accuracy

LM4040B30 | 3-V Precision Micropower 0.2 15 100 3 — 62 15 —40t085 | 3S0T-23,370-92, | 0.60
Shunt Voltage Reference, 5SC70
0.2% Accuracy

LM4040B41 | 4.096-V Precision 0.2 15 100 4.096 — 68 15 —40t085 | 3S0T-23,370-92, | 0.60
Micropower Shunt Voltage 5SC70
Reference, 0.2% Accuracy

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power
e Selection Tables

Shunt Voltage Reference (Continued)

Initial Temp Min Iz
Accuracy Coeff Temp Coeff Vo Adj for lour/lz = Operating

Part @ 25°C (typ) (Max) Vo (Max) Regulation  (Max) = Temperature

Number Description (%) (ppm/°C) (ppm/°C) ()] ()] (uA) (mA) Range(°C) Pin/Package Price*

[M4040B50 | 5-V Precision Micropower 0.2 15 100 5 — 74 15 -40t085 | 3S0T-23,370-92, | 0.60
Shunt Voltage Reference, 5SC70
0.2% Accuracy

[Ni4040B82 | 8.192-V Precision 0.2 15 100 8.192 — 91 15 -40t085 | 3S0T-23,55C70 | 0.60
Micropower Shunt Voltage
Reference, 0.2% Accuracy

[NVi4040C10 | 10-V Precision Micropower 05 15 100 10 — 100 15 —40t085 | 3S0T-23,3T0-92, | 0.35
Shunt Voltage Reference, 5SC70
0.5% Accuracy

[M4040C20 | 2.048-V Precision 05 15 100 2.048 — 75 15 -40t0 125, | 3S0T-23,370-92, | 0.35
Micropower Shunt Voltage -40 to 85 5SC70
Reference, 0.5% Accuracy

(M4040C28 | 2.5-V Precision 0.5 15 100 25 — 75 15 | —40t0125, | 3S0T-23,370-92, | 0.35
Micropower Shunt Voltage -40 to 85 5SC70
Reference, 0.5% Accuracy

(M4040C30 | 3-V Precision Micropower 05 15 100 3 — 60 15 -40t0 125, | 3S0T-23,370-92, | 0.35
Shunt Voltage Reference, -40 to 85 5SC70
0.5% Accuracy

LM4040C4% | 4.096-V Precision 05 15 100 4.096 — 68 15 —40t085 | 3S0T-23,370-92, | 0.41
Micropower Shunt Voltage 5SC70
Reference, 0.5% Accuracy

LM4040C50 | 5-V Precision Micropower 0.5 15 100 5 — 74 15 | -40t0125, | 3S0T-23,370-92, | 0.35
Shunt Voltage Reference, -40 to 85 5SC70
0.5% Accuracy

[M4040C82 | 8.192-V Precision 05 15 100 8.192 — 91 15 401085 | 3S0T-23,370-92, | 0.41
Micropower Shunt Voltage 5SC70
Reference, 0.5% Accuracy

LM4040D10 | 10-V Precision Micropower 1 15 150 10 — 110 15 -40t0 85 | 3S0T-23,370-92, | 0.27
Shunt Voltage Reference, 5SC70
1% Accuracy

[M4040D20 | 2.048-V Precision 1 15 150 2.048 — 75 15 | -40t0125, | 3S0T-23,370-92, | 0.27
Micropower Shunt Voltage 4010 85 5SC70
Reference, 1% Accuracy

LM4040D25 | 2.5-V Precision 1 15 150 2.5 — 75 15 -4010125, | 3S0T-23,370-92, | 0.27
Micropower Shunt Voltage —-40t0 85 55C70
Reference, 1% Accuracy

LIM4040D30 | 3-V Precision Micropower 1 15 150 3 — 65 15 -40t0 125, | 3S0T-23,37T0-92, | 0.27
Shunt Voltage Reference, —-40 10 85 5SC70
1% Accuracy

LM4040D4T | 4.096-V Precision 1 15 150 4.096 — 73 15 -40t085 | 3S0T-23,3T0-92, | 0.32
Micropower Shunt Voltage 5SC70
Reference, 1% Accuracy

LM4040D50 | 5-V Precision Micropower 1 15 150 5 — 79 15 —40t0125, | 3S0T-23,3T0-92, | 0.27
Shunt Voltage Reference, 4010 85 5SC70
1% Accuracy

LM4040D82 | 8.192-V Precision 1 15 150 8.192 = 9% 15 -40t085 | 3S0T-23,370-92, | 0.32
Micropower Shunt Voltage 5SC70
Reference, 1% Accuracy

[M4041A12 | 1.2-V Precision 0.1 15 100 1.225 — 60 12 —40t085 | 3S0T-23,370-92, | 0.90
Micropower Shunt Voltage 5SC70
Reference, 0.1% Accuracy

[M4041812 | 1.2-V Precision 02 15 100 1.225 — 60 12 401085 | 3S0T-23,370-92, | 0.65
Micropower Shunt Voltage 5SC70
Reference, 0.2% Accuracy

LM40418 Adjustable Precision 0.2 15 100 1.225 15 60 12 —40t085 | 3S0T-23,370-92, = 0.65
Micropower Shunt Voltage 5SC70
Reference, 0.2% Accuracy

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Q Selection Tables

Shunt Voltage Reference (Gontinued)

Initial Temp Temp Min Iz lout/
Accuracy Coeff Coeff Vo Adj for Iz Operating
Part @ 25°C (typ) (Max) Vo (Max) Regulation = (Max) Temperature
Number Description (%) (ppm/°C) = (ppm/°C) ()] ()] (uA) (mA) Range(°C) Pin/Package Price*
[M4041Ci2 | 1.2-V Precision 05 15 100 1.225 — 60 12 4010125, | 3S0T-23,370-92, | 0.35
Micropower Shunt Voltage —40 to 85 5SC70
Reference, 0.5% Accuracy
Lm4041¢ Adjustable Precision 05 15 100 1.225 15 60 12 -40t0125, | 3S0T-23,3T0-92, | 0.35
Micropower Shunt Voltage -40 1o 85 5SC70
Reference, 0.5% Accuracy
LM4047012 | 1.2-V Precision 1 15 150 1.225 — 60 12 —40t0125, | 3S0T-23,370-92, | 0.27
Micropower Shunt Voltage —4010 85 5SC70
Reference, 1.0% Accuracy
M40410 Adjustable Precision 1 15 150 1.225 15 65 12 -40t0125, | 3S0T-23,3T0-92, | 0.27
Micropower Shunt Voltage -40 10 85 5SC70
Reference, 1.0% Accuracy
LT1_- Oﬁg 2.5-V Integrated Reference 0.2 15 25 2.5 — 400 10 —40 to 85, 3T0-92, 8S0IC, 0.60
Circuit 0to 70 8TSSOP
430 Adjustable Shunt Regulator 5 120 200 2.75 30 2,000 100 01070 370-92 0.70
0431 Adjustable Precision Shunt 2 34 92 2.495 36 600 100 | —40t0125, | 3S0T-23,3S0T-89, = 0.14
Regulator —40 to 85, 3710-92, 5S0T-23,
0to70 6SC70, 8S0, 8S0IC,
8PDIP, 8TSSOP
_-55_175 Adjustable Precision Shunt 1 34 92 2.495 36 600 100 —40 to 85, 3S0T-23, 3S0T-89, 0.12
Regulator 0to 70, 3T0-92, 5S0T-23,
-40t0 125 | 6SC70, 8PDIP, 8S0,
8S0IC, 8TSSOP
104378 Adjustable Precision Shunt 0.5 34 92 2.495 36 600 100 | -40t0125, | 3S0T-23,3S0T-89, | 0.19
Regulator —40 to 85, 5S0T-23, 8PDIP,
0to70 6SC70, 8S0, 8S0IC,
8TSSOP, 3T0-92
10437 Adjustable Precision Shunt 2 34 92 2.495 36 600 100 —-40t0 125, | 3S0T-23,3S0T-89, | 0.14
Regulator —40 1o 85, 5S0T-23
0to70
L4328 Adjustable Precision Shunt 1 34 92 2.495 36 600 100 | —40t0125, | 3S0T-23,3S0T-89, | 0.14
Regulator —40 to 85, 5S0T-23
0to70
['_'3_'5 Adjustable Precision Shunt 0.5 34 92 2.495 36 600 100 —40 to 125, 3S0T-23, 3S0T-89, 0.31
Regulator —40 to 85, 550T-23
0to70
11431 Precision Adjustable 0.4 23 114 25 36 1,000 100 | -40to 125, 370-92, 8S0IC, 0.14
(Programmable) Shunt 0to 70 8TSSOP
Reference
TL4050AT] | Precision Micropower 0.1 20 50 10 — 100 15 —40t0 125, 3S0T-23, 55C70 1.15
Shunt Voltage Reference —40 to 85
TL4050A25 | Precision Micropower 0.1 15 50 25 — 60 15 -40t0125, | 3S0T-23,5SC70 1.15
Shunt Voltage Reference -40to 85
TL4050A41 | Precision Micropower 0.1 20 50 4.096 — 68 15 —40 t0 125, 3S0T-23, 55C70 1.15
Shunt Voltage Reference -40to 85
TL4050B1G | PPrecision Micropower 0.2 20 50 10 — 100 15 -40t0125, | 3S0T-23,55C70 0.75
Shunt Voltage Reference —4010 85
TL4050B25 | Precision Micropower 0.2 15 50 25 — 60 15 | -40t0125, | 3S0T-23,55C70 0.75
Shunt Voltage Reference —40 10 85
IL4050B41 | Precision Micropower 0.2 20 50 4,096 — 68 15 | —40t0125, | 3S0T-23,55C70 0.75
Shunt Voltage Reference —4010 85
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Q Selection Tables

Shunt Voltage Reference (Continued)

Initial Temp Min Iz
Accuracy Temp Coeff Vo Adj for lour/lz = Operating
Part at25°C | Coeff (typ) (Max) Vo (Max) Regulation  (Max) Temperature
Number Description (%) (ppm/°C)  (ppm/°C) (V) ) (uA) (mA) Range(°C) Pin/Package Price*
TL4050C1( | Precision Micropower 05 20 50 10 — 100 15 4010125, | 3S0T-23,55C70 | 0.60
Shunt Voltage Reference —-40to 85
TL4050C25 | Precision Micropower 05 15 50 25 — 60 15 -4010125, | 3S0T-23,55C70 | 0.60
Shunt Voltage Reference —-40to 85
114050C41 | Precision Micropower 05 20 50 4,096 — 68 15 -40t085, | 3S0T-23,5SC70 | 0.60
Shunt Voltage Reference —4010 125
11.4050C50 | Precision Micropower 05 20 50 5 — 74 15 -40t0125, | 3S0T-23,55C70 | 0.60
Shunt Voltage Reference -40 to 85
TLV102A Adjustable Precision Shunt 1 35 106 0.6 18 80 20 —40 t0 125, 550T-23 0.30
Regulator —40 10 85
Tiva3t Low-Voltage Adjustable 15 39 129 1.24 6 80 15 —40 10 125, 3507-23, 0.23
Precision Shunt Regulator —40 to 85, 3S0T-89, 3T0-92,
0to70 550T-23
TLV4314 Low-Voltage Adjustable 1 39 129 1.24 6 80 15 | —40t0 125, 350T-23, 0.32
Precision Shunt Regulator —40 to 85, 3S0T-89, 310-92,
0to70 5S0T-23, 8S0IC
TLv4std Low-Voltage Adjustable 0.5 39 129 124 6 80 15 | —40to125, | 3S0T-23,3T0-92, | 0.38
Precision Shunt Regulator —40 to 85, 3S0T-89,
0to70 550T-23, 6SC70
_L'_ '_43_1'I Low-Voltage Adjustable 1.5 39 129 1.24 18 80 80 —40 to 125, 3S0T-23, 0.27
Precision Shunt Regulator —40 to 85, 3S0T-89, 3710-92,
0to70 550T-23, 6SC70
TIVH43 1A Low-Voltage Adjustable 1 39 129 1.24 18 80 80 —40 t0 125, 350T-89, 0.31
Precision Shunt Regulator 010 70, 550T-23, 6SC70,
—-40to 85 370-92, 3S0T-23
TLVH431B Low-Voltage Adjustable 05 39 129 1.24 18 80 80 -40 t0 125, 350T-23, 0.41
Precision Shunt Regulator 010 70, 3S0T-89, 6SC70,
-40 10 85 370-92, 5S0T-23
TLVH437, Low-Voltage Adjustable 15 39 129 1.24 18 80 80 —40t0 125, 350T-23, 0.27
Precision Shunt Regulator —40 to 85, 3S0T-89
0to70
TLVA432A Low-Voltage Adjustable 1 39 129 1.24 18 80 80 —40t0 125, 350T-89, 0.31
Precision Shunt Regulator —40 to 85, 3S80T-23
0to70
TLVH437B Low-Voltage Adjustable 05 39 129 1.24 18 80 80 —40 t0 125, 350T-23, 0.4
Precision Shunt Regulator —40 to 85, 3S0T-89
0to 70
171004-2. | Micropower Integrated 0.8 20 — 25 — 20 20 —40 10 85, 850IC, 8TSSOP 0.50
Precision Voltage 0to70
Reference
171004-1.2 | Micropower Integrated 0.3 20 — 1.235 — 10 20 —40 1o 85, 8S0IC, 8TSSOP 0.50
Precision Voltage 0to70
Reference
*Suggested resale price in U.S. dollars in quantities of 1,000. Preview products are listed in bold blue.
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Power
Q Selection Tables

Voltage Supervisors
Output Reset
Vee Ve Ig # of Driver Threshold Threshold = Threshold
Part (Min) (Max) (typ) @ Supplies = Type/Reset = Accuracy Time Voltage1 ~ Voltage 2
Number Description ) v) (uA) = Monitored Output (%) Delay(ms) (typ) (V) (typ) (V) Pin/Package Price*
TL7700 Single SVS with 1.8 40 600 1 Active-Low, 1 Programmable 25 — 8MSOP, 8PDIP, 2.25
Programmable UV Open-Drain 850, 8TSSOP
Threshold and Reset
Time Delay
1177027 Single SVS with 35 18 1,800 1 Active-Low, 2 Programmable 2.53 — 8PDIP, 8S0IC 0.27
Programmable UV Open-Drain,
Threshold and Reset Active-High,
Time Delay Open-Drain
1177028 Single SVS with 3.6 18 1,800 1 Active-Low, 2 Programmable 2.53 — 8PDIP, 8S0IC 0.27
Programmable UV Open-Drain,
Threshold and Reset Active-High,
Time Delay Open-Drain
1177054 Single Supply 35 18 1,800 1 Active-Low, 1.1 Programmable 4.55 = 8PDIP, 8S0, 0.27
Vloltage Supervisor Open-Drain, 8S0IC
for 5V Systems Active-High,
with Programmable Open-Drain
Time Delay
1177058 Single Supply 3.6 18 1,800 1 Active-Low, 2.2 Programmable 4.55 — 8PDIP, 8S0IC 0.31
\loltage Supervisor Open-Drain,
for 5V Systems Active-High,
with Programmable Open-Drain
Time Delay
1177098 Single SVS for 35 18 1,800 1 Active-Low, 1.3 Programmable 7.6 — 8PDIP, 8S0IC 0.85
9V Systems with Open-Drain,
Programmable Active-High,
Time Delay Open-Drain
L7712 | Single SVS For 35 18 | 1,800 1 Active-Low, 1.9 Programmable 10.8 = 8PDIP, 8S0IC 0.85
12V Systems with Open-Drain,
Programmable Active-High,
Time Delay Open-Drain
TL7715A Single SVS for 3.5 18 | 1,800 1 Active-Low, 22 Programmable 13.5 = 8PDIP, 8S0IC 0.85
15V Systems with Open-Drain,
Programmable Active-High,
Time Delay Open-Drain
177338 | Single Supply- 36 18 | 1,800 1 Active-Low, 2.6 Programmable 3.08 — 8PDIP, 8S0IC 0.27
Voltage Supervisor Open-Drain,
Active-High,
Open-Drain
TL7757 Supply-Voltage 1 7 1,400 1 Active-Low, 2.6 0 4.55 — 3S0T-89, 0.32
Supervisor and Open-Drain 3T0-92, 8S0IC
Precision Voltage
Detector
107759 4-Terminal SVS for 1 7 1,400 1 Active-Low, 2.6 0 4.55 — 8PDIP, 8S0, 0.36
5V Systems Open-Drain, 8S0IC, 8TSSOP
Active-High,
Open-Drain
1L7770-12 | Dual SVS, 12V and 35 18 | 5,000 2 Active-low, 2 Programmable 10.9 15 16S0IC 2.60
Programmable with open-drain
Programmable Time
Delay
IL7770-3 | Dual SVS, 5V and 35 18 | 5,000 2 Active-Low, 2 Programmable 4.55 1.5 16PDIP, 16S0IC | 1.75
Programmable, with Open-Drain
Programmable Time
Delay

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators

Q Overview

High Performance Operational
Amplifiers (Op Amps) are designed
to perform in real world analog
applications. Tl delivers a broad
portfolio of amplifiers and linear
solutions including Op Amps,
Audio Amplifiers, Linear Amplifiers,
Instrumentation Amplifiers,
Programmable Gain Amplifiers,
Current Shunt Monitors, Comparators
and Variable Gain Amplifiers.

Operational Amplifiers

Texas Instruments offers a wide range
of operational amplifiers, including
high-speed, precision, and standard
operational amplifiers. With both high-
and low-voltage options, Tl offers

an operational amplifier to meet the
needs of all systems and offers a wide
supply range and low supply current
drain.

Special Purpose Amplifiers

Texas Instruments offers many different
types of special purpose amplifiers

to help increase the power of signals in
a variety of systems. High speed
logarithm amplifiers have a wide
bandwidth of 40 MHz. Norton
amplifiers operate over a wide range

of supply voltages, from 4.5V to

32 V. TI’s timers provide timing and
oscillation delays from microseconds
to hours and can output up to 200 mA.
The final group of special purpose
amplifiers are voltage reference
devices that combine voltage reference
with comparators and operational
amplifiers, reducing overall chip count.

Audio Amplifiers

Today’s consumers demand the best

in audio. They want crystal-clear sound
wherever they are in whatever format
they want to use. Tl delivers the
technology to enhance a listener’s
audio experience. Our portfolio
features all-digital components

as well as our digital and analog audio
solutions.

Offering high performance and
unparalleled integration, TI’s
programmable components provide
design flexibility to produce broad
functionality and true life-like sound
at a competitive cost.

Comparators

Texas Instruments’ comparators are
typically used in devices as analog-to-
digital converters (ADCs) to compare
two voltages or currents and then
indicate at the output which is larger.
Tl offers a wide supply range, from
2V to 36V, and a low supply current
uses less power to operate the device.
These features, along with fast
response times rise time of 155 ns
and fall time of 165 ns make TI’s
comparators the perfect choice

for a wide variety of industrial and
commercial uses.

General-Purpose Operational Amplifiers

LM358, LM324, TS321

Key Features

e Wide supply range: 3V to 32V
(TS321 30 V)

e Supply current independent of
supply voltage: LM324: 0.8 mA,
LM358: 0.7 mA, TS321: 0.5 mA

¢ Input voltage range includes ground

¢ Input voltage can exceed supply
voltage safely

e Low input bias: 20 nA

¢ Open-loop voltage amplification:
100 V/mV

¢ Internal frequency compensation

Applications

e Transducer amplifiers

¢ DC amplification blocks

e Conventional operational amplifier
circuits

TI's family of general-purpose high-voltage operational amplifiers consists of quad
(LM324), dual (LM358) and single (TS321) independent high-gain frequency-compen-
sated operational amplifiers that are designed specifically to operate from a single
supply over a wide range of voltages. Operation from split supplies is also possible if
the difference between the two supplies is 3V to 32 V and V¢ is at least 1.5 V more
positive than the input common-mode voltage.

10k

10 nF

Unity gain, high capacitance outout.

100 Q
T»OUT
I 1 uF
W =
10k
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Amplifiers and Comparators

Q High-Voltage Operational Amplifiers

Operational Amplifiers with JFET Inputs
TLO3x, TLO5x, TLO6x, TLO7x, TLO8X (replace x with 1 for single, 2 for dual and 4 for quad)

Get samples, datasheets and app reports at: www.ti.com/sc/device/u"_l'-l_.f}:-3_1-j, u']'-l_.951' TLOG61! I'I'I_.fﬁ_{', or u'_'l'-l_.-(_)fﬁ

iy A

Key Features TI’s family of JFET-input operational amplifiers has been designed to offer a wider
¢ Wide supply range: +5 V to +15 V selection of operational amplifiers than any previously developed family. Each of
¢ Family includes a diverse range these JFET-input operational amplifiers incorporates well-matched, high-voltage JFET
of power, speed and input offset and bipolar transistors in a monolithic integrated circuit. The devices feature high
choices slew rates, low input bias and offset currents, and a low offset-voltage temperature
e Low power consumption option: or coefficient. Single version includes offset adjustment. On-chip offset-voltage
0.2 mA/Ch trimming improves DC performance.
¢ High-speed slew rate option:
20-V/uS Part Number Tig3i Tig5i fig6i Tig7i Ti08
¢ Low input offset option: 0.8 mV max i
« Low input bias current: <100 pA Vip maximum grades 1.5mV 1.5mV 15mV 10 mV 15mV
0.8 mv 0.8 mv 6 mV 6 mV 6 mV
¢ OQutput short circuit protection 3my 3mv 3mv
Supply current 0.22 mA 2.7mA 0.2 mA 1.4 mA 1.4 mA
Applications Slew rate 5.1V/pS 20V/uS 3.5V/uS 13V/pS 13V/pS

¢ High fidelity and audio preamplifiers
e Sensor signal conditioning
* Active filters

General-Purpose Rail-to-Rail Output Operational Amplifiers
LMV321, LMV358, LMV324

Key Features The LMV321/358/324 family offers single, dual and quad low-voltage operational
¢ Specified 2.7-V and 5-V amplifiers with rail-to-rail output swing.
performance
e —40°C to 125°C operation M Voer
¢ | ow-power shutdown mode, 33V
LMV324S only

¢ No crossover distortion IN % YW H

— OUT

e Low supply currents: 130 pA,

210 pA, 410 A
¢ Rail-to-rail output swing = v M
e ESD protection: 2 kV HBM, REF

1 kV CDM 3.3-v
Logic

Applications

e Cordless and cellular phones Two stage amplifer.
e | aptops

e PDAs

e PCMIA
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Amplifiers and Comparators

Q Special-Purpose Operational Amplifiers

High-Speed Logarithm
TL441

Get samples, datasheets and app reports at: www.ti.com/sc/device/:]'-l_.-tlzl_{I

Key Features

e Excellent dynamic range

¢ Wide bandwidth: 40 MHz

e Built-in temperature compensation

¢ | og linearity (30 dB sections):
1 dB typical

¢ Wide-input voltage range:
10mVtol1V

Applications

e Data compression

e Analog compensation
Log IF circuitry

Video and log amplifiers

Norton Amplifiers
LM3900, LM2900

The TL441 amplifier circuit contains four 30-dB logarithmic stages. Gain in each stage
is such that the output of each stage is proportional to the logarithm of the input volt-
age over the 30-dB input voltage range. Each half of the circuit contains two of these
30-dB stages summed together in one differential output that is proportional to the
sum of the logarithms of the input voltages of the two stages. The four stages may be
interconnected to obtain a theoretical input voltage range of 120 dB. In practice, this
permits the input voltage range typically to be greater than 80 dB with log linearity of
+ 0.5 dB. Bandwidth is from DC to 40 MHz.

Input
B1

-15dB

[ LOG

Y Y z Z
%—l
Functional block diagram. Outputs

Key Features

e Wide range of supply voltages,
single or dual supplies:
45Vto 32V

¢ Wide bandwidth: 2.5 MHz

¢ Large-output voltage swing

e QOutput short-circuit protection

¢ Internal frequency compensation

e |ow input bias current: 30 nA

Applications

¢ AC amplifiers

¢ High voltage comparators
e Active filters

LM3900 and LM2900 devices consist of four independent, high-gain frequency-
compensated Norton operational amplifiers that are designed specifically to operate
from a single supply over a wide range of voltages. Operation from split supplies is
also possible. The low supply current drain is essentially independent of the magnitude

of the supply voltage. These devices provide wide bandwidth and a large output
voltage swing.

1 MQ

V+
A '
10 kgé 1 kQ
1 MQ

1 MQ
Input —AAA 30 kQ
100 kQ
Output

91 kQ lo =1 mA per input volt

Voltage-controlled current source.
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Amplifiers and Comparators

Q Special-Purpose Operational Amplifiers

Timers
NAS555, NE555, SA555, SE555

Key Features These devices are precision timing circuits capable of producing accurate time delays
e Timing from microseconds to hours or oscillation. In the time-delay or monostable mode of operation, the timed interval
e Astable or monostable operation is controlled by a single external resistor and capacitor network. In the astable mode
e Adjustable duty cycle of operation, the frequency and duty cycle can be controlled independently with two
e TTL-compatible output can sink external resistors and a single external capacitor. The threshold and trigger levels

or source up to 200 mA normally are two-thirds and one-third, respectively of V. These levels can be altered

by use of the control-voltage terminal. The output circuit is capable of sinking or

Applications sourcing current up to 200 mA. Operation is specified for supplies of 5V to 15 V.
¢ Clock generators with a 5-V supply. Output levels are compatible with TTL inputs.

e Missing pulse detection
e Monostable flip-flops

Vec(5Vto 15V)

Missing pulse detector.
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Amplifiers and Comparators

Q Special-Purpose Operational Amplifiers

Amplifiers + Voltage Reference
TSM102, TSM104W, TL103W

Key Features The TSM102 combines the building blocks of a dual operational amplifier, a dual
e Combination devices that include comparator and a precision voltage reference, all of which are often used to implement
operational amplifiers, comparators a wide variety of power-management functions, including overcurrent detection,
and voltage reference undervoltage/overvoltage detection, power-good detection, window comparators,
e TSM102 low supply current: 200 pA error amplifiers, etc. Additional applications include alarm and detector/sensor
e TSM104W low supply current: applications.
350 pA
e TL103W low supply current: 350 pA The TSM104W combines the building blocks of a quad operational amplifier and an
* Low-level output voltage adjustable voltage reference, both of which are often used in the control circuitry of
¢ Adjustable output voltage: switch-mode power supplies.
VRer to 36 V
* Wide sink current capability: The TL103W combines the building blocks of a dual operational amplifier and a fixed
0.5 mA to 100 mA precision voltage reference without adding extra pins.

e Latch-up immunity
* 0.4% (A-grade) and 1%

(standard-grade) precision TSM102, TSM102A TSM104W, TSM104WA
tout [Alemms Comp el 40uT 10UT [1] = — 16] 40UT
Applications 1IN- EWA Arﬁl 4IN- 1IN- |Z‘|A Arﬁl 4IN-
* Switch-mode power supplies 1IN+ [3] [14] 41N+ 1IN+ [3] [14] 41N+
¢ Battery chargers Vee+ [4] [13] Voo Veet [4] 3] V-
¢ \/oltage and current sensing 2IN+ [5] [12] 3IN+ 2IN+ [5] [12] 3IN+
e Data-acquisition systems 2IN- [6] ﬁﬁl 3IN- 2IN- [6] [11] 3IN-
e Alarms, detectors and sensors 20uT [FHAME AVP 53] souT 20uT [T}AMP AP 1751 30uT
Vier (8] 19] CATHODE ADJUST [8] 19] CATHODE
TL103W
{OPAMP1 U
10UT[: 8[| Vec+
OPAMP2
1n-[}2 z ] 20uT
1IN+[: 3 SIpe
Voc- [: 2 51 21N+
VREF
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Amplifiers and Comparators

Q High-Voltage Audio Operational Amplifiers

High Precision, Low-Noise Audio Operational Amplifiers

NES5532, NE5534

Key Features
e Equivalent input noise voltage:
oNE5532: 5 nVyHz typical at 1 kHz
oNE5534: 3.5 nV+yHz typical at
1 kHz
¢ Unity-gain bandwidth:
10 MHz typical
e Common-mode rejection ratio:
100 dB typical
¢ High DC voltage gain:
100 V/mV typical
e High slew rate
e Maximum output swing bandwidths
¢ Input protection diodes
e Qutput short-circuit protection

Applications

e Mixers

e Tone control
¢ Preamplifiers

TI’s family of high-precision, low-noise audio operational amplifiers, the NE5532 and
NE5534, are high-performance operational amplifiers combining excellent DC and AC
characteristics. Features include very low noise, high output-drive capability, high
unity-gain and maximum-output swing bandwidths, low distortion, and high slew
rates. These operational amplifiers are compensated internally for unity-gain
operations.

Equivalent Input Noise Voltage vs. Frequency
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Amplifiers and Comparators

Q High-Voltage Audio Operational Amplifiers

Best Value, General-Purpose Audio Operational Amplifier

RC4558

Key Features

e Continuous short-circuit protection

¢ Wide common-mode and
differential voltage ranges

¢ No frequency compensation
required

* Low power consumption

¢ No latch-up

¢ Unity-gain bandwidth:
3 MHz typical

e Gain and phase match between
amplifiers

¢ Low noise: 8 nVyHz typical at 1 kHz

Applications

e Active filters
e Mixers

* Preamplifiers

The RC4558 device is a dual general-purpose operational amplifier, with each half
electrically similar to the mA741, except that offset null capability is not provided.

The high common-mode input voltage range and the absence of latch-up make this
amplifier ideal for voltage-follower applications. The RC4558 is short-circuit-protected
and the internal frequency compensation ensures stability without external
components.

Output Voltage Swing vs. Frequency

(Voe =15V, R, = 2kQ, T, = 25°C)

30
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15 \
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Amplifiers and Comparators

Q High-Voltage Audio Operational Amplifiers

High-Output-Current, Low-Noise Operational Amplifiers
RC4580

Get samples, datasheets and app reports at: www.ti.com/sc/device/RC4580

Key Features The RC4580 is a dual operational amplifier that is designed optimally for audio

e Operating voltage: +2 V to =18 V applications, such as improving tone control. It offers low noise, high gain bandwidth,

¢ Low noise voltage: 0.8 pV,ms typical low harmonic distortion and high output current, all of which make the device ideally

e Wide GBW: 12 MHz typical suited for audio electronics such as audio preamplifiers and active filters, as well as

e Low THD: 0.0005% typical industrial measurement equipment. When high output current is required, the RC4580

e Slew rate: 5 V//us typical can also be used as a headphone amplifier. Due to its wide operating supply voltage,
the RC4580 can also be used in low-voltage applications.

Applications

e Audio preamplifiers Maximum Output Voltage Swing vs. Load Resistance

e Active filters

o 15
e Headphone amplifiers 1
e Ind . . L=t
ndustrial measurement equipment LA
10 —
= / Vom+ V=215V
g Tp=25°C
H
7 5
Q
{=2]
s
3
- 0
3
[=}
5
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£ -5
3
E
% \ Vom
= -10
N
\\_“
-15
100 1k 10k

R, - Load Resistance - Q

Standard Linear Guide 46 Texas Instruments 2013


http://www.ti.com/sc/device/RC4580

Amplifiers and Comparators

Q High-Voltage Audio Operational Amplifiers

2.7-V to 15-V, Class-A Output Low-Noise Operational Amplifiers

TL971, TL972, TL974

Get samples, datasheets and app reports at: www.ti.com/sc/device/IL971; TL972 or

Key Features

¢ Rail-to-rail output voltage swing:
+2.4VatVgc =25V

¢ Very low noise level: 4 nVyHz

e Ultra-low distortion: 0.003%

¢ High dynamic features: 12 MHz,
5 V/us

e Operating range: 2.7 Vto 12V

¢ Latch-up performance exceeds
100 mA per JESD 78, Class Il

e ESD performance tested per
JESD 22

Applications
¢ Portable equipment
(CD players, PDAs)
e Portable communications
(cell phones, pagers)
¢ |nstrumentation and sensors
¢ Professional audio circuits

TL974

The TL97x family of operational amplifiers operates at voltages as low as +1.35 V and
features rail-to-rail-output signal swing. The TL97x boasts characteristics that make
them particularly well suited for portable and battery-supplied equipment. Very low
noise and low distortion characteristics make them ideal for audio preampilification.
The TL971 is housed in the space-saving 5-pin SOT-23 package, which simplifies
board design because of the ability to be placed anywhere (outside dimensions are

(2.8 mm x 2.9 mm).

Total Harmonic Distortion vs.

1

Frequency
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Amplifiers and Comparators

Q High-Voltage Audio Operational Amplifiers

1.5V to 5.5 V High-Output-Current Operational Amplifiers
TLV342, TLV342S

Key Features The TLV342 is a dual CMOS operational amplifier with low-voltage, low-power and

e 1.8-V and 5-V performance rail-to-rail output swing capabilities. The PMOS input stage offers an ultra-low input

* Low offset (A grade) bias current of 1 pA (typical) and an offset voltage of 0.3 mV (typical). For applications

e Rail-to-rail output swing requiring excellent DC precision, the A grade (TLV34xA) has a low offset voltage of

¢ Wide common-mode input 1.25 mV (max) at 25°C. This single-supply amplifier is designed specifically for ultra-
voltage range low-voltage (1.5-V to 5-V) operation, with a common-mode input voltage range that

¢ ESD protection exceeds JESD 22 typically extends from 0.2 V to 0.5 V from the positive supply rail. Additional features

¢ Gain bandwidth: 2.3 MHz typical include a 20-nV yHz voltage noise at 10 kHz, 2.3-MHz unity-gain bandwidth, and

e Slew rate: 0.9 V/ps typical 0.9-Vus slew rate. The TLV342 in the RUG package also offers a shutdown (SHDN)

pin that can be used to disable the device.
Applications
e Cordless/cellular phones CMRR vs. Frequency

e Consumer electronics
(laptops, PDASs)

e Audio pre amps for voice 90

e Portable/battery-powered

100

; 80 fordipmreianto 5V
electronics )
e Supply current or battery 70 h
monitoring 60
e Buffers, filters or drivers
N
S0 27V \
40 N
N
30
20
10 | Vi=vi2
R, =5kQ
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100 1k 10k 100 k 1M

f - Frequency - Hz
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Amplifiers and Comparators

Q Low-Voltage Audio Operational Amplifiers

1-V to 5-V, Class-A Output Low-Noise Operational Amplifiers

TLV2361, TLV2362

Key Features

e | ow supply voltage operation:
VCC =+1V min

¢ Wide bandwidth: 7 MHz typical at
Voci =25V

e High slew rate: 3 V/pus typical at
VCCi =+25V

* Wide output voltage swing: +2.4 V
typical at Voo = +2.5 V,
RL = 10 kQ

¢ Low noise: 8 nV yHz typical at
f=1kHz

Applications

* Portable equipment
(CD players, PDAs)

* Portable communications
(cell phones, pagers)

¢ |nstrumentation and sensors

TLV236x devices are high-performance dual operational amplifiers built using an
original Texas Instruments bipolar process. These devices can be operated at a very
low supply voltage (+1 V) while maintaining a wide output swing. TLV236x devices
offer a dramatically improved dynamic range of signal conditioning in low-voltage
systems. TLV236x devices also provide higher performance than other general-
purpose operational amplifiers by combining higher unity-gain bandwidth and faster
slew rates. With their low distortion and low-noise performance, these devices are
well-suited for audio applications.

Maximum Peak-to-Peak Output Voltage vs. Frequency
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Amplifiers and Comparators

Q High-Voltage Comparators

General-Purpose High-Voltage Comparators

LM393, LM339, TL331

Key Features

e Wide supply range: 2V to 36 V

e Single or dual supplies

* Low supply current drain indepen-
dent of supply voltage: 0.4 mA
typical per comparator

* |nput voltage range includes ground

* Low input bias and offset
parameters: input bias current
25 nA typical; offset current
3 nA typical (LM193)

e Either input (not both) can exceed
common-mode range beyond V¢
(up to max rated Vg¢) while
maintaining a valid output state

¢ |ow-output saturation voltage

Applications

e Hysteresis comparators
e Oscillators

¢ Window comparators

TI's family of general-purpose high-voltage comparators consists of single (TL331),
dual (LM393) or quad (LM339) independent voltage comparators that are designed
to operate from a single power supply over a wide range of voltages. Operation from
dual supplies is also possible as long as the difference between the two supplies is
2V 1036V, and Vg is at least 1.5 V more positive than the input common-mode
voltage. Current drain is independent of the supply voltage. The outputs can be
connected to other open-collector outputs to achieve wired-AND relationships.

Full military temperature ranges are available.

Veer 5V 33V

ouT
Input 0 Vto 30 V

Comparator with high-voltage (0 V to 30 V) input and low-voltage output .

High-Speed High-Voltage Comparators

LM311, LM211

Key Features
e Fast response times: rise time
115 ns; fall time: 165 ns
e Strobe capability
* Maximum input bias current: 300 nA
e Maximum input offset current:
70 nA
e Supply range: 3.5V to 30V
e Available in Q-temp automotive

Applications

e Magnetic transducer detectors
e QOscillators

* Peak detectors

LM211 and LM311 are single high-speed voltage comparators. These devices are
designed to operate from a wide range of power-supply voltages, including +15-V
supplies for operational amplifiers and 5-V supplies for logic systems. The output
levels are compatible with most TTL and MOS circuits. These comparators are
capable of driving lamps or relays and switching voltages up to 50 V at 50 mA. All
inputs and outputs can be isolated from system ground. Offset balancing and strobe
capabilities are available and the outputs can be wire-OR connected. If the strobe is
low, the output is in the off state, regardless of the differential input.

45kQ %
1kQ %

Magnetic
Transducer

5V

_________________ 2kQ

Output
to TTL

LMx11 block diagram.
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Amplifiers and Comparators

Q Low-Voltage Comparators

General-Purpose Low-Voltage Comparators
LMV331, LMV393, LMV339

Key Features TI's family of general-purpose low-voltage comparators consists of single (LMV331),

¢ Specified 2.7-V and 5-V dual (LMV393) or quad (LMV339) independent voltage comparators that are designed
performance to operate from a single power supply. Current drain is independent of the supply

o Low supply current as low as voltage. The outputs can be connected to other open-collector outputs to achieve
60 pA typical wired-AND relationships. The LMV331, LMV339 and LMV393 are the most cost-

¢ Input common-mode voltage effective solutions for applications where low-voltage operation, low power, space
range includes ground savings and price are the primary specifications in circuit design.

* Low output saturation voltage: sv
200 mV with 4 mA load

¢ Open-collector output for Upper —W—

maximum flexibility Threshold ™

Applications
¢ Portable consumer products
e Consumer goods

e Test and measurement Lower
Threshold

25V
LMV393

——» 2.5-V Power Good

LMV393 window comparator.
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Amplifiers and Comparators

Q Advanced Packaging

Standard Linear Parts in X2QFN (RUG) Packaging

TLV342, TLV342S

As electronics continue to permeate into
new areas of automotive, medical, and
industrial applications, packaging finds
itself in the forefront of enabling new
features required for growth in these
markets. The need to further custom-
ize packaging for such applications will
play a much bigger role moving forward
in order to enable device solutions that
previously were not possible. The need
to provide package solutions to meet
the size, thermal, electrical, and cost
requirements of these dynamic markets
is at a premium. Tl continues to be a
leader in such package development
and offers two distinct package type

solutions to address today’s, as well as
tomorrow’s, market needs. The broad
NanoStar™ and pQFN package portfolio
Tl offers continues to be a focus of future
development as the market demands
higher performance in smaller packages.
Tl has developed and qualified fine pitch
options in both package nodes. Our
latest NanoStar™ additions include

very small, 0.3 mm pitch offerings such
as a 0.6 mm x 0.9 mm, 6-pin packages.
The pQFN portfolio now includes a

1.0 mm x 1.0 mm (0.35 mm pitch)
package, with 0.3 mm pitch offerings
coming soon.

2mmx 1.5 mm

Lead Pitch = 0.5 mm
Height Max. = 0.4 mm

Little Logic Package Trend
QFN HQFN
(DRY) (DSF)
1. 1x1.45x 0.6 (H) 1x1x0.4 H)
e Lead Pitch 0.5 Lead Pitch 0.35

2.9x2.8x1.45 (H)
Lead Pitch 0.95

2x21x1.1(H)

DAL B
1.6 x1.6 0.6 (H) wcsp
Lead Pitch 0.5 (YzP)

0.9x 1.45x 0.5 (H)
Lead Pitch 0.5

WCSP

(Yzv)
0.9 x0.9 x0.5 (H)
Lead Pitch 0.5

Lead Pitch 0.65 2 | i | 22
WCSP WCSP WCSP
(YFP) (YFP) (YFP)
0.77 x 1.57 x 0.5 (H) 0.77 x 1.17 x 0.5 (H) 0.77 x .77 x 0.5 (H)
Lead Pitch 0.4 Lead Pitch 0.4 Lead Pitch 0.4
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Amplifiers and Comparators

Q Selection Tables

Low-Voltage Operational Amplifiers

Vpat
I per Slew Vio Offset 1 kHz
Number Vs Vs Channel  GBW Rate (25°C) Drift liB CMRR (typ)
Part of (min)  (max) (max) (typ) (typ) (max) (typ) (max) (min) (nV/ Single | Rail- Pin/
Number  Description Channels V) V) (mA) (MHz)  (V/us) (mV) (uv/c) (pA) (dB) \[rtHz) Supply = Rail Package Price*
LMV321, | Single Low-Voltage Rail-to-Rail 1 2.7 55 017 1 1 7 5 250,000 | 50 39 Yes Out | 5C70, 0.26
Output Operational Amplifier 5S0T-23
[MV324 Quad Low-Voltage Rail-to-Rail 4 2.7 55 0.17 1 1 7 5 250,000 50 39 Yes Out 14S0IC, 0.30
Output Operational Amplifier 14TSSOP
LMS/3ZH: Single Rail-to-Rail Output 1 25 55 0.17 1 1 4 17 120 56 40 Yes Out 6SC70, 0.30
CMOS Operational Amplifier 6S0T-23
with Shutdown
[MV342 | Dual Rail-to-Rail Output 2 25 55 0.17 1 1 4 1.7 120 56 40 Yes Out | 8MSOP, 0.33
CMOS Operational Amplifier 8S0IC,
with Shutdown 8VSSOP
[MV344 | Quad Rail-to-Rail Output 4 25 55 017 1 1 4 1.7 120 56 40 Yes Out | 14S0IC, 0.38
CMOS Operational Amplifier 14TSSOP
with Shutdown
M358 | Dual Low-Voltage Rail-to-Rail 2 2.7 55 017 1 1 7 5 250,000 | 50 39 Yes Out | BMSOP, 0.30
Output Operational Amplifier 8S0IC,
8TSSOP,
8VSSOP
LNTW-ZT. 10-MHz Low-Noise Low-Voltage 1 22 5 13 10 49 3 0.6 260,000 64 9 Yes Out 5SC70, 0.44
Low-Power Operational Amplifiers 5S0T-23
[MV722 10-MHz Low-Noise Low-Voltage 2 22 5 12 10 49 3 0.6 260,000 64 9 Yes Out 8MSOP, 0.33
Low-Power Operational Amplifiers 8s0IC
T1V2361 | Single High-Performance, Low- 1 2 5 2.25 6 3 6 — | 150,000 | 85 9 — Out | 5S0T-23 045
Voltage Operational Amplifier
T1V2362 | Dual High-Performance, 2 2 5 2.25 6 3 6 — | 150,000 | 86 9 — Out | 8MSOP, 0.55
Low-Voltage Operational Amplifier 8PDIP,
8S0IC,
8TSSOP
ILV341 | Low-Voltage, Rail-to-Rail Output 1 15 55 0.15 23 0.9 4 1.9 3,000 50 33 Yes Out | 6SC70, 0.38
CMOS Operational Amplifiers with 6S0T,
Shutdown 6S0T-23
f1V3418 | Low-Voltage, Rail-to-Rail Output 1 15 55 0.15 23 09 1.25 1.9 3,000 50 33 Yes Out | 6SC70, 0.45
CMOS Operational Amplifiers with 6S0T-23
Shutdown
IlV342 | Low-Voltage, Rail-to-Rail Output 2 15 55 0.15 22 09 4 19 3,000 50 33 Yes Out | 10X2QFN, | 0.41
CMOS Operational Amplifiers 8MSOP,
850IC
[1V3328 | Low-Voltage, Rail-to-Rail Output 2 15 55 0.15 2.2 0.9 1.25 1.9 3,000 50 33 Yes Out 8S0IC 049
CMOS Operational Amplifiers
T1V342§ | Low-Voltage Rail-to-Rail Output 2 15 55 0.15 2.2 0.9 4 1.9 3,000 50 33 Yes Out | 10X20FN | 0.60
CMOS Operational Amplifiers with
Shutdown
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

High-Voltage Operational Amplifiers

Ig per Slew Vio Offset e
Number Vs Vs Channel GBW  Rate @ (25°C) Drift IiB CMRR 1 kHz
Part of (min)  (max)  (max) (typ)  (typ)  (max) (typ) (max) (min) (typ) Single ~ Rail-  HiRel Pin/
Number Description Channels (V) V) (mA) (MHz) = (V/us) = (mV) (uv/C) (pA) (dB) (nV/rtHz) = Supply = Rail | Avail. Package Price*
LF347 Quad General-Purpose 4 7 36 2.75 3 13 10 18 200 70 18 — = | = 14PDIP, 0.31
JFET-input Operational 14S0IC
Amplifier
LRIV Wide-Bandwidth JFET- 4 7 36 2.75 3 13 5 18 200 80 18 = = | = 14PDIP, 0.31
input Quad Operational 14S0IC
Amplifier
F353 Dual General-Purpose 2 7 36 325 3 13 10 10 200 70 18 — = | = 8PDIP, 0.22
JFET-input Operational 8S0IC
Amplifier
1Z5H Precision JFET-input 1 7 36 3.4 3 13 2 10 200 70 18 = = | = 8PDIP, 0.70
Operational Amplifier 8S0IC
LF412 Dual JFET-input 2 7 36 3.4 3 13 3 10 200 70 18 — — | = 8PDIP, 0.70
Operational Amplifier 8S0IC
LM224 Quadruple 4 3 32 03 1.2 05 5 — 150,000 | 70 35 Yes = || = 14PDIP, 0.13
Operational Amplifier 14S0IC
[N224K Quadruple 4 3 32 0.3 1.2 05 3 — 80,000 70 35 Yes — | = 14PDIP, 0.14
Operational Amplifier 14S0IC
V224K Quadruple 4 3 32 0.3 1.2 0.5 5 — 150,000 | 70 35 Yes — | = 14PDIP, 0.21
Operational Amplifier 14S0IC
[M222k8 | Quadruple 4 3 32 03 12 | 05 3 — 80,000 | 70 35 Yes = | = 14PDIP, 0.21
Operational Amplifier 14S0IC
LM248 Quadruple 4 8 36 1.125 1 0.5 6 — | 200000 | 70 — — - = 14PDIP, 0.18
Operational Amplifier 14S0IC
258 Dual Operational Amplifier 2 3 32 0.6 0.7 0.3 5 7 150,000 = 70 40 Yes - | = 8MSOP, 0.12
8PDIP,
8s0IC
[M258A4 Dual Operational Amplifier 2 3 32 0.6 0.7 03 3 7 100,000 | 70 40 Yes — | — 8MSOP, 0.15
8PDIP,
8S0IC
LM2902 Quadruple 4 3 26 0.3 1.2 0.5 7 — | 250,000 @ 50 35 Yes - | = 14PDIP, 0.12
Operational Amplifier 1450,
1450IC,
14TSSOP
1 2902k Quadruple 4 3 26 03 1.2 05 7 — | 250,000 | 50 35 Yes e — 14PDIP, 0.13
Operational Amplifier 1480,
1450IC,
14SSOP,
14TSSOP
LM2902KAY | Quadruple Operational 2 3 26 0.3 12 | 05 2 — | 250000 | 60 35 Yes = | = 1430(C, 0.28
Amplifier, Enhanced 14TSSOP
Voltage
Lii2902k] | Quadruple Operational 2 3 26 0.3 1.2 0.5 7 — | 250,000 | 60 35 Yes - | = 1450IC, 0.23
Amplifier, Enhanced 14TSSOP
Voltage
LM2904 Dual Operational Amplifier 2 3 26 0.6 0.7 0.3 7 7 250,000 | 50 40 Yes - | = 8MSOP, 0.12
8PDIP,
850, 8S0IC,
8TSSOP
LMZgay Dual Operational Amplifier, 2 3 26 0.6 0.7 0.3 7 7 250,000 | 65 40 Yes — [ = 850IC, 0.23
Enhanced Voltage 8TSSOP
LM31g Single High-Speed 1 10 40 10 15 70 10 — | 500,000 | 70 Yes - | = 8PDIP, 0.75
Operational Amplifier 850,
8s0IC
1324 Quadruple 4 3 32 03 1.2 05 7 — | 250,000 | 65 35 Yes = || = 14PDIP, 0.1
Operational Amplifier 1480,
14S0IC,
14TSSOP

*Suggested resale price in U.S. dollars in quantities of 1,000.

Standard Linear Guide 54 Texas Instruments 2013


http://www.ti.com/sc/device/LF347
http://www.ti.com/sc/device/LF347
http://www.ti.com/sc/device/LF347B
http://www.ti.com/sc/device/LF353
http://www.ti.com/sc/device/LF411
http://www.ti.com/sc/device/LF412
http://www.ti.com/sc/device/LM224
http://www.ti.com/sc/device/LM224
http://www.ti.com/sc/device/LM224
http://www.ti.com/sc/device/LM224
http://www.ti.com/sc/device/LM224A
http://www.ti.com/sc/device/LM224K
http://www.ti.com/sc/device/LM224K
http://www.ti.com/sc/device/LM224KA
http://www.ti.com/sc/device/LM248
http://www.ti.com/sc/device/LM258
http://www.ti.com/sc/device/LM258
http://www.ti.com/sc/device/LM258A
http://www.ti.com/sc/device/LM2902
http://www.ti.com/sc/device/LM2902
http://www.ti.com/sc/device/LM2902
http://www.ti.com/sc/device/LM2902
http://www.ti.com/sc/device/LM2902K
http://www.ti.com/sc/device/LM2902K
http://www.ti.com/sc/device/LM2902K
http://www.ti.com/sc/device/LM2902KAV
http://www.ti.com/sc/device/LM2902KV
http://www.ti.com/sc/device/LM2904
http://www.ti.com/sc/device/LM2904
http://www.ti.com/sc/device/LM2904V
http://www.ti.com/sc/device/LM318
http://www.ti.com/sc/device/LM324

Amplifiers and Comparators
Q Selection Tables

High-Voltage Operational Amplifiers (Continued)

Vn @
I per Slew Vio Offset 1 kHz
Number Vs Vs Channel ~ GBW Rate (25°C) Drift li CMRR (typ)
Part of (min) (max)  (max) (typ) (typ) (max) (typ) (max) (min) (nv/ Single ~ Rail- = HiRel Pin/
Number Description Channels V) V) (mA) (MHz)  (V/us) (mV) (uv/c) (pA) (dB) rtHz) Supply = Rail = Avail. Package Price*
IM3243 | Quadruple 4 3 32 03 12 05 3 — | 100,000 65 35 Yes | — | — 14PDIP, | 0.16
Operational Amplifier 1480,
14S0IC,
14SSOP,
14TSSOP
LM3248 | Quadruple 4 3 32 0.3 1.2 05 7 — | 250,000 65 35 Yes - | = 14PDIP, 0.19
Operational Amplifier 1480,
14S0IC,
14TSSOP
LM324Kh | Quadruple 4 3 32 03 1.2 05 3 — | 100,000 | 65 35 Ys | — | — 14PDIP, 0.21
Operational Amplifier 1480,
14S0IC,
14TSSOP
LM__34T§ Quad General-Purpose 4 8 36 1125 1 0.5 6 — 200,000 70 — — — — 14PDIP, 0.18
Operational Amplifier 1450,
14S0IC
L __3_§ Dual Operational Amplifiers 2 3 32 0.6 0.7 0.3 7 7 250,000 65 40 Yes — — 8MSOP, 0.10
8PDIP,
S0, 8S0IC,
8TSSOP
1M3588 | Dual Operational Amplifier 2 3 32 0.6 0.7 0.3 3 3 100,000 65 40 Yes = = 8MSOP, 013
8PDIP,
8S0IC,
8TSSOP
P2903 Ultra-Low-Power 4 3 32 0.037 0.1 0.05 4 10 20,000 80 — Yes — — 14PDIP, 0.37
Quadruple Operational 14S0IC,
Amplifier 14TSSOP
1P2904 Ultra-Low-Power Dual 2 3 32 0.037 0.1 0.05 4 10 40,000 75 — Yes — — 8S0IC 0.65
Operational Amplifiers
LT’QEé Ultra-Low-Power 4 3 32 0.037 0.1 0.05 4 10 10,000 80 — Yes — — 14PDIP, 0.24
Quadruple Operational 14S0IC,
Amplifiers 14TSSOP
1P358 Ultra-Low-Power Dual 2 3 2 0.037 01 0.05 4 10 40,000 75 — Ys | — | — 850IC 0.24
Operational Amplifier
71013 Dual Precision 2 4 44 055 1 0.4 0.3 25 30,000 97 2 Yes — — 8PDIP, 1.15
Operational Amplifier 8S0IC
Lf]_ﬁ]_?:li Dual Precision Operational 2 4 44 0.55 1 0.4 0.8 5 30,000 97 22 Yes — — 8PDIP, 1.15
Amplifier 8S0IC
i:T1:01: Quad Precision 4 5 44 0.55 1 0.4 0.3 2 30,000 97 22 Yes — Yes 14CDIP, 345
Operational Amplifier 14PDIP,
20LCCC
{710{44 | Quad Precision 4 5 2 05 1 0.4 0.18 25 20,000 | 100 2 Yes — | Yes 14CDIP, | 25.40
Operational Amplifiers 20LCCC
AT10140 | Quad Precision 4 5 44 0.55 1 0.4 08 5 30,000 97 2 Ys | — | — 14PDIP, | 3.95
Operational Amplifier 1650IC
MCi45¢ Dual General-Purpose 2 10 30 28 1 05 6 — 500,000 70 45 — — — 8PDIP, 0.20
Operational Amplifier 850,
850IC
WIC1558M | Dual General-Purpose 2 10 30 25 1 05 5 — | 500,000 | 70 45 — | — | Yes | 20l0CC, | 234
Operational Amplifier 8CDIP
MC3303 Quadruple Low-Power 4 5 30 1.75 1 0.6 8 10 500,000 70 = Yes = = 14PDIP, 0.38
Operational Amplifier 14S0IC,
14TSSOP

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

High-Voltage Operational Amplifiers (Continued)

Iq per Slew Vio Offset e
Number Vs Vs Channel  GBW Rate = (25°C) = Drift IiB CMRR 1 kHz
Part of (min)  (max)  (max) (typ)  (typ) (max) (typ) (max) (min) (typ) Single  Rail-  HiRel
Number Description Channels = (V) V) (mA) (MHz) ~ (V/us) (mV)  (uv/C) (pA) (dB) (nV/rtHz) ~ Supply = Rail | Avail. = Pin/Package Price*
MC33078 | Dual High-Speed 2 10 36 25 16 7 2 2 | 750,000 @ 80 45 = = | = 8MSOP, 0.30
Low-Noise 8PDIP,
Operational Amplifier 8S0IC
MC3403 | Quad Low-Power 4 5 30 175 1 0.6 10 10 | 500,000 | 70 = Yes = | = 14PDIP, 0.34
General-Purpose 1450,
Operational Amplifier 14S0IC,
14TSSOP
0PO7D Low-Offset Voltage 1 6 36 5 06 | 03 | 015 | 07 | 12000 | 94 9.8 — — | — 8PDIP, 0.55
Operational Amplifier 850,
8S0IC
RC4T38 Quad General-Purpose 4 10 30 2.825 3 1.7 6 — 500,000 70 8 — — — 14PDIP 0.75
Operational Amplifier
RC4560 | Dual Audio 2 4 32 2.85 15 55 6 — | 500,000 70 — — - | - 8PDIP, 0.41
Operational Amplifier 8S0IC,
8TSSOP
7022 Dual Low-Power 2 10 30 0.125 05 0.5 5 — 250,000 60 50 — — — 8PDIP, 0.29
General-Purpose 850,
Operational Amplifier 8S0IC
1'[(231_' Enhanced JFET 1 10 30 0.28 1.1 5.1 15 59 200 75 4 — — — 8PDIP, 0.25
Low-Power Precision 8S0IC
Operational Amplifier
7032 Dual Enhanced JFET 2 10 30 0.28 1.1 5.1 15 108 200 75 4 — — | Yes 8PDIP, 0.29
Low-Power Precision 850,
Operational Amplifier 8S0IC
T[(32A | Enhanced-JFET Low- 2 10 30 0.28 1.1 5.1 08 | 108 200 75 f — e 8PDIP, 1.35
Power Low-Offset Dual 8S0IC
Operational Amplifier
1034 Quad Enhanced JFET 4 10 30 0.28 1.1 5.1 4 12 200 75 43 — — | Yes 14PDIP, 0.90
Low-Power Precision 1450,
Operational Amplifier 14S0IC,
147SSOP
TL034A | Enhanced-JFET Low- 4 10 30 0.28 14 5.1 1.5 12 200 75 43 — - = 14PDIP, 3.00
Power Low-Offset Quad 14S0IC
Operational Amplifier
'_[_Q_ 1 Enhanced JFET 1 10 30 32 31 20 15 8 200 75 18 — — — 8PDIP, 0.25
Precision Operational 8S0IC
Amplifier
1051 | Enhanced-JFET 1 10 30 3.2 3.1 20 0.8 8 200 75 18 — - = 8PDIP, 2.00
Precision Operational 8S0IC
Amplifier
7052 Dual Enhanced JFET 2 10 30 2.8 3 20.7 15 8 200 75 19 — — Yes 8PDIP, 0.29
Precision Operational 8S0,
Amplifier 8S0IC
T(g52A | Enhanced-JFET 2 10 30 28 3 207 | 08 6 200 75 19 — — | Yes 8PDIP, 1.20
Precision Dual 8S0IC
Operational Amplifier
TL054 Quad Enhanced JFET 4 10 30 2.8 2.7 17.8 4 23 200 75 21 — — Yes 14PDIP, 1.30
Precision Operational 1480,
Amplifier 14S0IC
TL.0544 | Enhanced-JFET 4 10 30 28 27 | 178 | 15 23 200 75 21 — — | Yes 14PDIP, 445
Precision Quad 14S0IC
Operational Amplifier
TL0BT Low-Power JFET-Input 1 7 36 0.25 1 35 15 10 400 3 42 — — Yes 8PDIP, 0.22
General-Purpose 850,
Operational Amplifier 8S0IC

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

High-Voltage Operational Amplifiers (Continued)

I per Slew Vio Offset e
Number Vs Vs Channel = GBW Rate ~ (25°C) Drift IiB CMRR 1kHz
Part of (min)  (max) (max) (typ) (typ)  (max)  (typ) (max) (min) (typ) Single ~ Rail-  HiRel Pin/
Number Description Channels V) V) (mA) (MHz)  (V/lus)  (mV)  (uVv/C) (pA) (dB) | (nV/rtHz) = Supply = Rail | Avail. Package = Price*
T-LQEZ JFET-Input 2 7 36 2.8 3 13 15 18 400 70 18 — — — 8PDIP, 0.29
Operational Amplifier 850,
8S0IC,
8TSSOP
TL082A JFET-Input 2 7 36 2.8 3 13 6 18 200 75 18 — — — 8PDIP, 0.36
Operational Amplifier 80,
850IC
11082B JFET-Input 2 7 36 2.8 3 13 3 18 200 75 18 — = = 8PDIP, 0.60
Operational Amplifier 8S0IC
o84 JFET-Input 4 7 36 28 3 13 15 18 400 70 18 — — — | 14PDPP, 0.20
Operational Amplifier 1480,
1450IC,
14TSSOP
L0847 JFET-Input 4 7 36 2.8 3 13 6 18 200 75 18 — — — 14PDIP, 0.40
Operational Amplifier 1480,
14S0IC
TL084P JFET-Input 4 7 36 2.8 3 13 3 18 200 75 18 = = = 14PDIP, 0.60
Operational Amplifier 1450I1C
1oa2 JFET-Input 2 6 36 25 1 0.6 15 10 400 70 34 Yes — — 850 0.55
Operational Amplifiers
1284 JFET-Input 2 10 30 2.8 3 18 1 8 200 80 19 — — = 8PDIP 2.20
Operational Amplifiers
134124 Dual High Output Current 2 3 15 3 1.1 5 600,000 | 70 18 Yes = = 8PDIP, 047
Operational Amplifier 8S0IC,
8TSSOP
[_3__3 Single Low-Power 1 3 30 2.8 1 1 10 10 500,000 70 — Yes — — 5S0T-23 0.65
Operational Amplifier
L3472 High-Slew-Rate, 2 4 36 45 4 13 10 10 | 500,000 | 65 49 Yes — — 8PDIP, 0.31
Single-Supply 8S0IC
Operational Amplifier
113474 Quad, High Slew 4 4 36 45 4 13 10 10 | 500000 | 65 49 Yes = — | 14D, 0.70
Rate, Single-Supply, 14S0IC,
Operational Amplifiers 14TSSOP
1134744 High-Slew-Rate, 4 4 36 45 4 13 3 10 | 500,000 80 49 Yes — — 14PDIP, 0.85
Single-Supply 1450IC,
Operational Amplifiers 14TSSOP
g7t Output Rail-to-Rail 1 2.7 12 — 12 5 4 5 750 60 — — — — 8S0IC 0.31
Very-Low-Noise
Operational Amplifier
11977 Output Rail-to-Rail 2 27 12 — 12 5 4 5 750 60 = - — | — | 8wmsoP 0.40
Very-Low-Noise 8PDIP,
Operational Amplifier 8S0IC,
8TSSOP
974 Output Rail-to-Rail 4 2.7 12 2.8 12 5 4 5 750,000 60 — — Yes — 14PDIP, 0.47
Very-Low-Noise 14S0IC,
Operational Amplifier 14TSSOP

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators

Q Selection Tables

High-Voltage Operational Amplifiers (Continued)

Ig per Slew Vio Offset e
Number Vs Vs Channel  GBW Rate  (25°C) Drift IiB CMRR 1 kHz
Part of (min)  (max)  (max) (typ) (typ) (max) (typ) (max) (min) (typ) Single ~ Rail-  HiRel Pin/
Number Description Channels V) V) (mA) (MHz)  (V/us)  (mV) (uV/C) (pA) (nV/rtHz) = Supply ~ Rail = Avail. = Package Price*
5321 Low-Power Single 1 3 30 1 04 4 — 200,000 50 Yes — | — | 550123 | 030
Operational Amplifier 8S0IC
VAZ41! General-Purpose 1 7 36 2.8 05 6 — | 1,500,000 — — — | Yes 8PDIP, 0.16
Operational Amplifier 850,
8S0IC
VAZ4L Dual General-Purpose 2 7 36 2.8 05 6 — | 1,500,000 — = — | Yes | 14PDIP | 0.60
Operational Amplifier
*Suggested resale price in U.S. dollars in quantities of 1,000.
Special-Purpose Operational Amplifiers
Iq per Slew Vio
Number Vs Vs Channel  GBW Rate (25°C) B CMRR With Temp
Part of (min) = (max) (max) (typ) (typ) (max) (max) (min) With Voltage Range Pin/
Number Description Channels V) (mA) (MHz)  (V/us) (mV) (pA) (dB) Comparator =~ Reference (°C) Package = Price*
M290d Quadruple Norton 4 45 32 25 25 20 — 200,000 | — — — —40t085 | 14PDIP, 0.14
Operational Amplifier 14S0IC
(Current Input)
vi3a0d Quadruple Norton 4 45 32 25 25 20 — | 200000  — — = 0to70 | 14PDIP, | 0.13
Operational Amplifier 14S0IC
(Current Input)
LM392 Low-Power Operational 2 3 32 05 1 — 5 400,000 | 65 v/ — 0t0 70 8MSOP, | 0.60
Amplifier and Voltage 8PDIP,
Comparator 8S0IC
swio2 Dual Op Amp, Dual 4 3 30 0.375 2.1 2 45 | 200,000 | 70 v/ v -40t085 | 16S0IC, | 0.36
Comparator with 16TSSOP
Voltage Reference
T_'S_ 102/ Dual Op Amp, Dual 4 8 30 0.375 2.1 2 45 200,000 70 v v -40 to 85 16S0IC, 0.48
Comparator with 16TSSOP
Voltage Reference
TSmioaw Quad Op Amp and 4 3 30 0.6 0.9 0.3 5 150,000 70 = v —40 to 16S0IC, 0.33
Programmable 105 16TSSOP
Voltage Reference
ISMT04WA | Quad Op Amp and 4 3 30 0.6 09 | 03 3 | 150,000 | 70 — v —40to | 16S0IC, | 045
Programmable 105 16TSSOP
Voltage Reference
TLT03wW Dual Op Amp with 2 3 32 0.6 0.9 0.4 4 150,000 70 = v 40 to 8S0IC 0.32
Internal Reference 105
TLT03WA Dual Op Amp with 2 3 32 0.6 0.9 0.4 3 150,000 70 — v 4010 850IC 0.40
Internal Reference 105
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators

Q Selection Tables

Timers
Number Temperature

Part of Vee Vee Range
Number | Description Channels (min) (V) (max) (V) (°C) Pin/Package Price*
NAB5, Precision Timers 1 45 16 —40t0 105 8PDIP, 8S0IC 0.22
NA556 Dual Precision Timers 2 4.5 16 -4010 105 14PDIP, 14S0IC 0.27
NES555 | Single Precision Timer 1 45 16 0t070 8PDIP, 850, 8S0IC, 8TSSOP 0.10
NE556 | Dual Precision Timer 2 45 16 0to70 14PDIP, 1450, 14S0IC, 14SSOP 0.18
BA555 | Precision Timer 1 45 16 -40 10 85 8PDIP, 8S0IC 0.13
§A556 | Dual Precision Timer 2 45 16 -4010 85 14PDIP 0.22
*Suggested resale price in U.S. dollars in quantities of 1,000.

Logarithmic Amplifier

Number Number Input Output
Part of Input of Output Gain (typ) Impedance Impedance Rise Time
Number Description Channels Channels (mV/dB) (Ohm) (Ohms) (nS) Pin/Package Price*
TL447 Logarithmic Amplifier 4 2 8 500 200 20 16PDIP, 1650 430
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

Audio Operational Amplifiers

Slew Vpat
lq per Rate Vio 1 kHz
Number Vs Vs Channel GBW (typ) = (25°C) CMRR = (typ)
Part of (min) (max)  (max) (typ) v/ (max)  lpg(max) (min) (nV/ Pin/
Number Description Channels (V) ) (mA) (MHz) us) (mV) (pA) (dB) rtHz) Package Price*
NE5532 Dual Low-Noise High-Speed 2 10 30 4 10 9 4 800,000 70 5 8PDIP, 8S0, 0.40
Audio Operational Amplifier 8S0IC
NE55324 | Dual Low-Noise Operational 2 10 30 4 10 9 4 800,000 70 5 8PDIP, 850, 0.50
Amplifier 8S0IC
NE5534 Low-Noise High-Speed 1 10 30 8 10 13 4 1,500,000 | 70 4 8PDIP, 850, 0.45
Audio Operational Amplifier 8S0IC
NE55344 | Low-Noise Operational 1 10 30 8 10 13 4 1,500,000 | 70 35 8PDIP, 0.50
Amplifier 8S0IC
RC4558 Dual General-Purpose 2 10 30 2.8 3 1.7 6 500,000 70 8 8MSOP, 8PDIP, 0.09
Operational Amplifier 850, 8S0IC,
8TSSOP

RC4559 Dual High-Performance 2 10 30 28 4 2 6 250,000 80 — 8PDIP, 0.45
Operational Amplifier 8S0IC

RC4580 Dual Audio Operational 2 4 32 45 12 5 3 500,000 | 80 6.2 8PDIP, 8S0IC, 0.45
Amplifier 8TSSOP

SA5532 Dual Low-Noise Operational 2 10 30 4 10 9 4 800,000 | 70 5 8PDIP, 850IC 0.44
Amplifier

SA55324 | Dual Low-Noise Operational 2 10 30 4 10 9 4 800,000 70 5 8PDIP, 8S0IC 0.44
Amplifier

SAB534 Low-Noise Operational 1 10 30 8 10 13 4 1,500,000 | 70 4 8PDIP, 850, 0.50
Amplifier 8S0IC

SA55344 | Low-Noise Operational 1 10 30 8 10 13 4 1,500,000 | 70 35 8PDIP, 8S0IC 0.55
Amplifier

TC4581 Dual Low-Noise High-Drive 2 5 15 8 10 9 4 1,000,000 | 70 5 8PDIP, 850, 0.55
Operational Amplifier 8S0IC

L5580 Dual Low-Noise Wide- 2 4 32 45 12 5 15 500,000 85 7 8PDIP, 8S0IC, 1.00
Bandwidth Precision 8TSSOP
Amplifier

iTL5580A Dual Low-Noise Wide- 2 4 32 45 12 5 1 500,000 85 7 8PDIP, 8S0IC, 1.30
Bandwidth Precision 8TSSOP
Amplifier

TLa7T Output Rail-to-Rail Very- 1 2.7 12 2.8 12 5 4 750 60 5 850IC 0.31
Low-Noise Operational
Amplifier

TL973 Output Rail-to-Rail Very- 2 2.7 12 2.8 12 5 4 750 60 5 8MSOP, 8PDIP, 0.40
Low-Noise Operational 8S0IC, 8TSSOP
Amplifier

TL974 Output Rail-to-Rail Very- 4 2.7 12 2.8 12 5 4 750,000 60 5 14PDIP, 14S0IC, 0.47
Low-Noise Operational 14TSSOP
Amplifier

TLV2361 Single High-Performance, 1 2 5 2.25 6 3 6 150,000 85 9 550T-23 0.45
Low-Voltage Operational
Amplifier

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

Audio Operational Amplifiers (Continued)

Slew Vp at
lq per Rate Vio 1 kHz
Number Vs Vs Channel GBW (typ)  (25°C) liB CMRR = (typ)
Part of (min) = (max) (max) (typ) v/ (max) (max) (min)  (nV/ Pin/
Number Description Channels (v) V) (mA) (MHz) us) (mV) (pA) (dB) rtHz) Package Price*
1V2362 | Dual High-Performance, 2 2 5 2.25 6 3 6 150,000 | 86 9 8MSOP, 8PDIP, 0.55
Low-Voltage Operational 8S0IC, 8TSSOP
Amplifier
TLV341 | Low-Voltage, Rail-to-Rail 1 15 55 0.15 23 0.9 4 3,000 50 33 6SC70, 6S0T, 0.38
Output CMOS Operational 6S0T-23
Amplifiers with Shutdown
1LV341A | Low-Voltage, Rail-to-Rail 1 15 55 0.15 2.3 0.9 1.25 3,000 50 33 | 6SC70, 6S0T-23 0.45
Output CMOS Operational
Amplifiers with Shutdown
TV342 | Low-Voltage, Rail-to-Rail 2 15 55 0.15 2.2 0.9 4 3,000 50 33 10X2QFN, 0.41
Output CMOS Operational 8MSOP, 8S0IC
Amplifiers
1LV3428 | Low-Voltage, Rail-to-Rail 2 15 55 0.15 2.2 0.9 1.25 3,000 50 33 850IC 0.49
Output CMOS Operational
Amplifiers
1LV342S | Low-Voltage Rail-to-Rail 2 15 55 0.15 2.2 0.9 4 3,000 50 33 10X2QFN 0.60
Output CMOS Operational

Amplifiers with Shutdown

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
e Selection Tables

High-Voltage Comparators

Ig per Output tresp Vio
Number = Channel Current Low- to Vs Vs (25°C)
Part of (max) (min) -High = (min) (max) (max)
Number Description Channels (mA) (mA) (us) (V) ) (mV) Output Type Pin/Package Price*
LM306 Single, Strobed, High Speed 1 10 100 0.028 15 24 5 Push-Pull 8PDIP, 8S0IC 0.95
Differential Comparator with
Push-Pull Qutputs
1 M3302 Quad, General Purpose 4 0.2 6 03 2 28 20 Open Collector, 14PDIP, 14S0IC 0.36
Differential Comparator Open Drain
V211 Differential Comparator with 1 6 50 0115 | 35 30 3 Emitter, Open 8PDIP, 8S0IC, 0.18
Strobes Collector 8TSSOP
£M239 Quad Differential Comparator 4 0.5 6 03 2 30 5 Open Collector, 14PDIP, 14S0IC, 0.13
Open Drain 14TSSOP
1M2394 Quad Differential Comparator 4 05 6 0.3 2 30 2 Open Collector, 140IC 0.15
Open Drain
LM290% Quad Differential Comparator 4 05 6 03 2 30 7 Open Collector, 14PDIP, 1450, 0.12
Open Drain 14S0IC, 14TSSOP
1M2903 Dual Differential Comparator 2 0.5 6 0.3 2 30 7 Open Collector, | 8MSOP, 8PDIP, 8S0, 0.12
Open Drain 8S0IC, 8TSSOP
LVi293 Dual Differential Comparator 2 05 6 0.3 2 30 5 Open Collector, 8MSOP, 8PDIP, 0.12
Open Drain 8S0IC
LM293A Dual Differential Comparator 2 05 6 03 2 30 2 Open Collector, 8MSOP, 8S0IC 0.15
Open Drain
CM3T1 Differential Comparator 1 7.5 50 0.115 35 30 7.5 Open Collector, | 8PDIP, 850, 8S0IC, 0.18
with Strobes Open Drain 8TSSOP
LM339 Quad Differential Comparator 4 0.5 6 0.3 2 30 5 Open Collector, 14PDIP, 14S0, 0.11
Open Drain 14S0IC, 14SSOP,
14TSSOP
13394 Quad Differential Comparator 4 05 6 03 2 30 2 Open Collector, 14PDIP, 1430, 0.14
Open Drain 14S0IC, 14SSOP,
14TSSOP
LM394 Dual Differential Comparator 2 05 6 03 2 30 5 Open Collector, | 8MSOP, 8PDIP, 8S0, 0.10
Open Drain 8S0IC, 8TSSOP
1 M393A Dual Differential Comparator 2 05 6 03 4 30 2 Open Collector, | 8MSOP, 8PDIP, 8S0, 0.16
Open Drain 8S0IC, 8TSSOP
LP211i Single, Low-Power, Strobed 1 0.3 25 1.2 35 30 75 Emitter, Open 850IC 0.70
Differential Comparator with Collector
Open Collector and Emitter
Outputs
LP2907 Quad, Low-Power, General 4 0.025 20 1.3 5 30 5 Open Collector, 14PDIP, 14S0IC 0.30
Purpose Differential Open Drain
Comparator
LP317 Single, Low-Power, Strobed 1 03 25 1.2 35 30 75 Open Collector, 8PDIP, 8S0IC 0.70
Differential Comparator with Open Drain
Open Collector and Emitter
Outputs
P339 Quad, Low-Power, General 4 0.025 20 13 5 30 5 Open Collector, 14PDIP, 14S0IC 0.27
Purpose Differential Open Drain
Comparator
TL33% Single Differential Comparator 1 07 6 0.3 2 36 5 Open Collector, 550T-23 0.23
Open Drainn

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Amplifiers and Comparators
Q Selection Tables

Low-Voltage Comparators

Igper | Output = tgesp Vio
Number = Channel = Current Low-to Vs Vs (25°C)

Part of (max) (min) -High  (min) (max) (max)
Number Description Channels (mA) (mA) (us) (V) ) (mV) Output Type Pin/Package Price*
T1V7256 Dual Comparator 2 0.02 5 0.5 1.8 5 7 Push-Pull 8VSSOP 0.47
TL712 Single Differential Comparator 1 20 16 0.025 475 5.25 5 Push-Pull 8PDIP, 8S0, 0.95
with Push-Pull Outputs 8S0IC, 8TSSOP
TL714 Single High-Speed Differential 1 12 16 0.006 475 5.25 10 Push-Pull 8PDIP, 8S0IC 2.40
Comparator with Push-Pull
Outputs
LMV331 Single General Purpose 1 0.12 10 0.2 2.7 55 7 Open 55C70, 550T-23 0.26
Low-Voltage Comparator Collector,
Open Drain
LMV339 Quad General Purpose 4 0.075 10 0.2 2.7 55 7 Open 14S0IC, 14TSSOP 0.39
Low-Voltage Comparators Collector,
Open Drain
LMV393 Dual General Purpose 2 0.1 5 0.2 2.7 55 7 Open 8MSOP, 8S0IC, 0.30
Low-Voltage Comparator Collector, 8TSSOP, 8VSSOP
Open Drain
TLVT391, Single Differential Comparator 1 0.15 0.6 0.18 2 7 5 Open 550T-23 0.45
with Open Collector Outputs Collector
TV7271, Single CMOS Comparator with 1 0.014 5 4 2.7 15 15 Push-Pull 5S0T-23, 6SC70, 0.45
Rail-to-Rail Input and Push-Pull 8S0IC
Output
iY72{1A | Single CMOS Comparator with 1 0.014 5 4 27 15 5 Push-Pull 550T-23, 6SC70, 0.60
Rail-to-Rail Input and Push-Pull 8S0IC
Output

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface

Q Overview

TI provides complete interface
solutions that empower you to
differentiate your products and
accelerate time-to-market. These
products are tailored to meet your
design challenges. Our expertise in
high-speed, mixed-signal circuits,
system-on-a-chip integration, and
advanced product development
processes ensures you will receive
the silicon, support tools, software,
and technical documentation to create
and deliver the best products on time
and at competitive prices.

RS-422/RS-485

Texas Instruments offers a number of
RS-422 and RS-485 interface devices
that meet or exceed the industry
standards. Tl offers a low power (3.3 V)
option and signaling rates of up to 35
Mbps. These devices have three state
outputs: high, low, and off. TI's RS-422
and RS-485 have a variety of uses

in industrial communication, LAN,

and intersystem data links.

Peripheral Drivers

TI’s peripheral driver devices are the
perfect choice for relay drivers,

power supplies, motor control,
incandescent lamps, and to drive
MOSFET gates. These devices use
logic gates and output transistors to
switch large currents at high voltages.
TI’'s devices are rated for high current
outputs up to 500 mA and high voltage
outputs up to 50 V.

RS-232

TI's RS-232 devices are commonly
used in computer serial ports for
battery powered systems, notebooks,
laptops, and PDAs. These devices
generate their own higher voltage to
drive the RS-232 and operate with

a 3Vto 5.5V supply. TI's RS-232
devices also offer ESD protection up
to 15 kV, data transfer rates of up to
1,000 kbit/s, and a power down state
to reduce the supply current.

Single RS485 Half-Duplex Interfaces

SN75176B

Key Features

¢ Bidirectional transceiver

e Meets or exceeds the requirements
of ANSI standard TIA/EIA-485-A
and ITU recommendations V.11
and X.27

e 3-state driver and receiver outputs

¢ |ndividual driver and receiver
enables thermal shutdown
protection

¢ Operates from single 5-V supply

Applications

¢ |ndustrial communication
e |ocal area networks

¢ Intersystem data links

The SN75176B differential bus transceiver is designed for bidirectional data commu-
nication on multipoint bus transmission lines. It is designed for balanced transmission
lines and meets ANSI standard TIA/EIA-485-A and ITU recommendations V.11 and
X.27. The SN75176B combines a 3-state differential line driver and a differential input
line receiver, both of which operate from a single 5-V power supply. The driver and
receiver have active-high and active-low enables, respectively, that can be connected
together externally to function as a direction control. Positive and negative current
limiting as well as thermal shutdown for protection from line-fault conditions are also

provided.
s
I [(§ |

Up to 32
Transceivers
[ ] [ ] [ ]

Typical application circuit.
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Interface

Q RS422/RS485 Interfaces
Dual RS422 Full Duplex Interfaces

SN75C1167, SN75C1168

Key Features

* Meets or exceeds standard
TIA/EIA-422-B and ITU
recommendation V.11

¢ BiCMOS process technology

¢ Low supply-current requirements
9 mA max

e | ow pulse skew

® Receiver common-mode input
voltage range of -7 Vto 7V

e Operate from single 5-V power
supply

e Glitch-free power-up/power-down
protection

¢ Receiver 3-state outputs active-low
enable for SN75C1167 only

Applications

¢ Industrial communication
¢ Diagnostic test ports

¢ Intersystem data links

The SN75C1167 and SN75C1168 dual drivers and receivers are integrated circuits
designed for balanced transmission lines. The devices meet TIA/EIA-422-B and ITU
recommendation V.11. The SN75C1167 combines dual 3-state differential line drivers
and 3-state differential line receivers, both of which operate from a single 5-V power
supply. The driver and receiver have active-high and active-low enables, respectively,
which can be connected together externally to function as direction control. The
SN75C1168 driver has individual active-high enables.

Schematic of Inputs and Outputs

VCC

Input

288 kQ
NOM

Vee (A)
or
GND (B)

GND

VCC

Output

- I > GND

Equivalent of A or B input.

Typical of each driver output.
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Interface

Q RS422/RS485 Interfaces

Quad RS422 Simplex
AM26C31 (Driver), AM26C32 (Receiver)

Key Features The AM26C31 is a quadruple differential line driver with complementary outputs
¢ Meets or exceeds TIA/EIA-422-B designed to meet the requirements of TIA/EIA-422-B and ITU V.11. The 3-state
and ITU V.11 standards outputs have high-current capability for driving balanced lines, such as twisted-
e Quadruple differential line driver pair or parallel-wire transmission lines, and provide the high-impedance state in
(AM26C31) and receiver (AM26C32) power-off condition. The AM26C32 is a quadruple differential line receiver for
e |Low power balanced or unbalanced digital data transmission. The 3-state outputs permit
e 3-state outputs connection directly to a bus-organized system. Both parts have enable functions
¢ BiCMOS circuitry for reduced for all four drivers and receivers to offer the choice of an active-high or active-low
power consumption without enable input.
sacrificing speed
AMC26C31 AMC26C32
Applications 4 4
e Industrial communication G @ ¢ ®
e Diagnostic test ports G G
* Intersystem data links 2 2 i
I 1Y 2 1A
1 100 3
1A 3 1 — 1Y
o 1z R 1B ——O0
1 6
7 i o2y T 700 2A 5
2A 5 . 7 2y
o 2z 0 2B 0
° 13y T 500 3A = 1
oA )o 1 o7 3 3B ——0 >
14
a2 o T ™ LY
o—138 47 ) B 5
Logic diagram.
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Interface

Q RS422/RS485 Interfaces

3.3 V Quad RS422 Simplex
AM26LV31 (Driver), AM26LV32 (Receiver)

Key Features

Meets or exceeds TIA/EIA-422-B
and ITU V.11 standards
Low-voltage quadruple differential
line driver (AM26LV31) and
receiver (AM26LV32)

Operates from single 3.3-V power
supply

Much lower power consumption
than 5-V alternatives

ESD protection for RS422 bus pins
3-state outputs

Accepts 5-V logic inputs with
3.3-V supply

Applications

Industrial communication
Diagnostic test ports
Intersystem data links

The AM26LV31 is a quadruple low-voltage, differential line driver with complemen-
tary outputs, designed to meet the requirements of TIA/EIA-422-B and ITU V.11.

The 3-state outputs have high-current capability for driving balanced lines, such as
twisted-pair or parallel-wire transmission lines, and provide the high-impedance state
in power-off condition. The AM26LV32 is a quadruple low-voltage, differential line
receiver for balanced or unbalanced digital data transmission. The 3-state outputs
permit connection directly to a bus-organized system. Both parts have enable
functions for all four drivers and receivers to offer the choice of an active-high or
active-low enable input.

30 Meter Cable Waveforms

T\ .
A J - \¥_/
B O I S
A-BE
: N |

2 V/div, 25 nS/div
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Interface

Q RS422/RS485 Interfaces

Triple Differential Bus Transceiver
SN75ALS170, SN75ALS170A, SN75ALS171, SN75ALS171A

Key Features The SN75ALS170, SN75ALS170A, SN75ALS171 and SN75ALS171A triple

¢ Three bidirectional transceivers differential bus transceivers are monolithic integrated circuits designed for

e Driver meets or exceeds ANSI bidirectional data communication on multipoint bus transmission lines. Designed for
standard EIA/TIA-422-B and balanced transmission lines, and the drivers meet ANSI standards EIA/TIA-422-B
RS-485 and ITU recommendation and RS-485; both the drivers and receivers meet ITU recommendation V.11. The
V.11 SN75ALS170A and SN75ALS171A are designed for FAST-20 SCSI and can transmit

e Two skew limits available or receive data pulses as short as 30 ns with a maximum skew of 5 ns. These parts

¢ Designed to operate up to 20 operate from a single 5-V power supply.

million data transfers per second
(FAST-20 SCSiII)

2

¢ High-speed advanced low-power 1DIR 19 A
Schottky circuitry D 20

e Designed for multipoint 18

transmission on long bus lines
in noisy environments
e Operates from a single 5-V supply

A

2DIR "
Applications op 2 1’07 s 2A
e SCSI bus interfaces 2B
¢ Three-channel RS485s %
10
3DIR % 12
9 —— 3A
3D 13
3B

A

Logic diagram.
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Interface

Q RS232 Interfaces

Single- and Dual-Channel RS232 with Automatic Shutdown
TRS3221, TRS3222, TRS3221E, TRS3222E

Key Features
e Operates with 3-V to 5.5-V
Ve supply
¢ Single or dual driver and receiver
¢ |ow standby current: 1 mA typical
e ESD protection exceeds =15 kV
using human-body model (HBM)
o TRS3221E and TRS3222E
provide IEC G1000-4-2 ESD
protection
¢ Meets the requirements of
TIA/EIA-232-F

Applications
¢ Battery-powered, handheld,
and portable equipment
¢ PDAs and palmtop PCs
¢ Notebooks, subnotebooks
and laptops
¢ Digital cameras
¢ Mobile phones and wireless devices

The TRS3221 and TRS3221E consist of one line driver, one line receiver, and a dual
charge-pump circuit with + 15-kV ESD protection pin-to-pin (serial-port connection
pins, including GND). The TRS3222 and TRS3222E consist of two line drivers, two
line receivers and a dual charge-pump circuit with + 15 kV ESD protection pin-to-pin
(serial-port connection pins, including GND). The devices meet the requirements

of TIA/EIA-232-F and provide the electrical interface between an asynchronous
communication controller and the serial-port connector. The charge pump and

four small external capacitors allow operation from a single 3-V to 5.5-V supply.
These devices operate at data signaling rates up to 250 Kbpsand a maximum

of 30-V/us driver output slew rate (TRS3222E operates at up to 500 Kbps).

TRS3221

DIN

FORCEOFF

FORCEON

ROUT

Auto Powerdown

DOUT

INVALID

TRS3222

13
DIN1

17

12
DIN2

DOUT1

—_— 20
PWRDOWN

e
e

Powerdown

15
ROUT1

DOUT2

16

10
ROUT2

RIN1

Functional diagrams.

»
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Interface

Q RS232 Interfaces

Full DCE and DTE RS232 with Automatic Shutdown
TRS3238, TRS3243, TRS3238E, TRS3243E

Key Features

e Multichannel drivers and receivers

e RS-232 bus-pin ESD protection
exceeds =15 kV using human-body
model (HBM)

* Meets or exceeds the requirements
of TIA/EIA-232-F and ITU v.28
standards

e QOperates with 3-V to 5.5-V
Vce supply

e |ow standby current: 1 mA typical

e Always-active noninverting receiver
output (ROUT1B)

Applications
¢ Battery-powered systems
e PDAs

These devices are multichannel line drivers/receivers with a dual charge-pump circuit
and provide +15-kV ESD (HBM) protection pin-to-pin (the TRS3238E and TRS3243E
provide additional air-gap and contact discharge protection). The TRS3238 and
TRS3238E provide five drivers and three receivers, while the TRS3243 and TRS3243E
provide three drivers and five receivers. These devices meet the requirements of
TIA/EIA-232-F and provide the electrical interface between notebook and subnote-
book computer applications. The charge pump and four small external capacitors
allow operation from a single 3-V to 5.5-V supply. The always-active noninverting
output allows applications using the ring indicator to transmit data while the device

is powered down.

TRS3243
U
c2+ | 28 |[ P
c2 [ 27 |\
v- [[E] 26 |\ S
1260 oing [P Il | GND
6e—DSR oo [ 24 {3
20 BX_ ping [JEREEN] FORCEON
ge—CTS  pina [N FORCEOFF
9e—Rl _ pins [[EREIN] INVALID

7e— RTS poutt [

3e—1X__ pout2 (R
4e—DPTR _ pouts [
LIYERI 12

5_T_ pin2 [RE]

DIl 14

21l | RouT2B
CN | ROUTY
EN | ROUT2
17 |l E]
(N [ ROUT4
Ll | RoUTS

DTE “Computer” Female

TRS3243 and TRS3238 packages.

TRS3238

28 [Ka
P | v+
26 | RS

v- | 25 |2 R
1e—0C0  oum Is P24 | DINY
6e2SR  pourz [I3 b5y | DIN2
20— BX_ pouts [ 22 [V
7RIS Ny [ 21 |t g
3e—— X pine [ P | RouT2
8e—CSTS  pours [REIREL] DING
4 DTR RIN3 [JRL B | ROUTS
9e—Rl__ pours [[EEIEH] DiNs
s_T_ FORCEON (]| RouT1B

- FORCEOFF [|RERE] | INVALID

DCE “Modem” Male
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Interface

Q RS232 Interfaces

Low-Pin-Count Dual-Channel RS232

TRS3232, TRS3232E

Key Features

e RS-232 bus-pin ESD protection
exceeds +15 kV using human-body
model (HBM)

e Meets or exceeds TIA/EIA-232-F
and ITU v.28 standards

¢ Operates with 3-V to 5.5-V V¢
supply

¢ Two drivers and two receivers

e Low supply current

¢ Accepts 5-V logic input with
3.3-V supply

Applications

¢ Battery-powered systems

e PDAs

¢ Notebooks, laptops and
palmtop PCs

TRS3232 devices consist of two line drivers, two line receivers and a dual charge-
pump circuit with +15-kV IEC ESD protection pin-to-pin (serial-port connection pins,
including GND). The “E” suffix parts give additional ESD protection for contact and
air-gap discharge protection. The device meets the requirements of TIA/EIA-232-F and
provides the electrical interface between an asynchronous communication controller
and the serial-port connector. The charge pump and four small external capacitors
allow operation from a single 3-V to 5.5-V supply. The devices operate at data
signaling rates up to 250 Kbpsand a maximum of 30-V/pus driver output slew rate.

Each Driver(!)

Input Output
DIN DOUT
H L
+ L H
(1) H = High Level
L = Low Level
Each Receiver(!
Input Output
RIN ROUT
L H
H L
Open H
(1) H = High Level, L = Low Level
Open = Input Disconnected
or Connected Driver Off
Vee Cc1 C2,C3,C4
3.3Vto +0.3V| 0.1 pF 0.1 yF
DOUT2 5Vto 0.5V [0.047 pF| 0.33 pF
3Vto55V 0.1 pF 0.47 pyF
RIN2
TRS3232 block diagram.
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Interface

Q RS232 Interfaces

Full DCE and DTE RS232 Triple-Power Supplies

GD75232, GD65232, GD75323

Key Features

¢ Single chip with easy interface
between UART and serial-port
connector of IBM PC/AT and

compatibles

¢ Meets or exceeds the requirements
of TIA/EIA-232-F and ITU V.28

standards

¢ Designed to support data rates
up to 120 Kbps

Applications

e Battery-powered systems

e PDAs

¢ Notebooks, subnotebooks and

laptops

The GD65232 and GD75232 combine three drivers and five receivers and allow
easy interconnection of the UART and serial-port connector of an IBM PC/AT and
compatibles. The GD75323 combines five drivers and three receivers. These parts
comply with the requirements of the TIA/EIA-232-F and ITU V.28 standards. These
standards are for data interchange between a host computer and a peripheral at
signaling rates up to 20 Kbps. The switching speeds of these devices are fast
enough to support rates up to 120 Kbpswith lower capacitive loads.

TL16C450 GD65232, GD75232 12v \
1 1
ACE o5
— 43 T 12 9 =
RI Rl P
= 13 8 DTR o
1
— 40 14 7 CTS _|_C3
cTS -1 ®
13 15 6 TX = TIA/EIA-232-F
SO 1 @ DB9 S
— 36 16 5 RTS C2— Connector
RTS 1= ®
11 17 4RXx C1T
Sl D e L J
—_ 4 18 3 DSR -
DSR < ® 6
— 42 19 2 DCD
DCD - P
s5vy-22 1 ov /

TL16C450 GD75323 =12V
ACE J:— @5

— 43
RI

— 37
DTR

40

CTS

TIA/EIA-232-F
DB9 S
Connector

13

SO

— 36
RTS

1
SI

— 4
DSR

— 42
DCD

Typical connections.
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Interface

© ~Pc

Remote 8-Bit I/0 Expander for I>C Bus

PCF8574, PCF8574A

Key Features

e | ow standby current consumption:

10 pA max

e 1°C to parallel port expander

e Open-drain interrupt output

e |atched outputs with high-current
drive capability for directly driving
LEDs

e Latch-up performance exceeds
100 mA per JESD 78, Class Il

e Compatible with most
microcontrollers

Applications

¢ Motherboards

e Embedded systems

* Multimedia applications

The PCF8574 and PCF8574A are 8

-bit input/output (I/0O) expanders for the two-line

bidirectional bus (I°C) and are designed for 2.5-V to 6-V V¢ operation. These parts
provide general-purpose remote I/O expansion for most microcontroller families via
the I°C interface. The PCF8574 and PCF8574A feature an 8-bit quasi-bidirectional 1/0
port, including latched outputs with high-current drive capability for directly driving
LEDs. Each quasi-bidirectional I/0 can be used as an input or output without the use

of a data-direction control signal.

T2 Interrupt LP Filter

Logic

PCF8574

A0
A1 2
A2 3

SCL —

14
—>
SDA<—T

\/ 16 P (o]
cc | ower-On
GND —8—|:| Reset

Input I12C Bus Shift > P3
Filter Control

Register | » P4

Write Pulse

Read Pulse

Pin numbers shown are for the DW and N packages.

Logic diagram (positive logic).
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© ~Pc

Remote 16-Bit 12C and SMBus I/0 Expander with Interrupt Output

PCF8575, PCF8575C

Key Features

¢ | ow standby current
consumption: 10 pA max

* I2C to parallel-port expander

e Open-drain interrupt output

* 400 kHz fast I°C bus

e | atch-up performance exceeds
100 mA per JESD 78, Class

e ESD protection exceeds JESD 22

Applications

¢ Motherboards

¢ Embedded systems

e Multimedia applications

The PCF8575 and PCF8575C are 16-bit input/output (I/0) expanders for the
two-line bidirectional bus (1°C) and are designed for 2.5-V to 5.5-V (PCF8575) or
4.5-V to 5.5-V (PCF8575C) V¢ operation. These parts provide general-purpose
remote I/O expansion for most microcontroller families via the 1°C interface. The
PCF8575 and PCF8575C feature a 16-bit quasi-bidirectional I/O port, including
latched outputs with high-current drive capability for directly driving LEDs. Each
quasi-bidirectional I/O can be used as an input or output without the use of a
data-direction control signal.

PCF8575 Only
Write Pulse + ,J g : Vee
[ lon
=
100 pA
lont Y
Data From
Shift Register |
PO7P00
P17P10
) lov
Power-On _
Reset
GND
Read Pulse +—

Datato __ —)D_> Io Interrupt
Shift Register 7 ogic

Simplified schematic diagram for each p-port input/output.
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Interface

© ~Pc

Low Voltage 16-Bit I2°C and SMBus 1/0 Expander

TCA6416A

Key Features

e 16-bit I/0 expander for two-line
bidirectional bus

e Operating power supply voltage
range: 1.65Vto 5.5V

e Schmitt-Trigger action allows slow
input transition and better switching
noise immunity

¢ Active-low reset input

¢ Open-drain active-low interrupt
output

e Three different package options,
the smallest of which is a 25-ball
3 mm x 3 mm WCSP

Applications

¢ Housekeeping functions:
o Temperature, fan, audio control
o Humidity sensors
o LED status
o Hardware control monitor
o Keypad control

The TCAB416A is a 16-bit /0 expander for the two-line bidirectional bus (°C) and is
designed to provide general-purpose remote I/O expansion for most microcontroller
families via the 12C interface. The TCA6416A has a wide V¢ range of 1.65Vto 5.5V,
allowing this device to interface with next-generation microprocessors and
microcontrollers.

Vear Veer
VCCI
(1.8V)
v 10 kQ
s (xd) 100 kQ (x3)
Master
ALARM
Controller SDA |« Subsystem 1
INT |«
GND RESET A
5 _ \l?
ENABLE
Bl
TCA6408A
Keypad

=

Functional block diagram.
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© Fc

Low Voltage 8-Bit I°C and SMBus I/0 Expander
TCAG6408A, TCA7408

Key Features The TCAB6408A and TCA7408 are 16-bit I/0 expanders for the two-line bidirectional

e 8-bit I/O expander for two-line bus (I°C) and are designed to provide general-purpose remote /O expansion for most
bidirectional bus microcontroller families via the 1°C interface. These devices have a wide Vg range of

e Operating power supply voltage 1.65 V to 5.5V, allowing them to interface with next-generation microprocessors and
range: 1.65Vto 5.5V microcontrollers.

e Schmitt-Trigger action allows slow
input transition and better switching
noise immunity

e Active-low reset input TCA7408 GP100

* Open-drain active-low interrupt apP101
output GP102

¢ Internally programmable pull-up/ GP103
pull-down resistors GP104

Apolicati GP105
pplications | 1on

¢ Housekeeping functions P07
o Temperature, fan, audio control INSTRUMENTS

o Humidity sensors
o LED status
o Hardware control monitor
e Keypad control (up to 4 x 4 keypad
or 16 buttons)

Functional block diagram.
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Interface

© e

Level-Translating I>C/SMBus Bus Repeater

TCA9509

Key Features

¢ Two-channel bidirectional buffer

* 12C and SMBus compatible

e Operating power supply voltage
range: 0.9 Vto 5.5V on B side

¢ \oltage level translation from 0.9 V
to (Vegecg 1V)and 2.7 Vto 5.5V

¢ Active-high repeater-enable input

¢ Accommodates standard mode and
fast mode 1°C devices and multiple

masters

Applications

¢ Housekeeping functions
o Temperature, fan, audio control
o Humidity sensors
o LED status
o Hardware control monitor

e Keypad control (up to 4 x 4 keypad
or 16 buttons)

The TCA9509 is an I°C bus/SMBus repeater for use in [2C/SMBus systems. It can
also provide bidirectional voltage-level translation (up-translation/down-translation)
between low voltages (down to 1.0 V) and higher voltages (2.7 V to 5.5 V) in mixed-
mode applications. This device enables I°C and similar bus systems to be extended,
without degradation of performance even during level shifting. The TCA9509 has two
types of drivers A-side drivers and B-side drivers. The device can be used to isolate
two halves of a bus for voltage and capacitance.

SDAA

SCLA

EN

Functional block diagram.

VCCA VCCB

8

VCCA

o

- >

VCCA

e

SDAA

6
- SDAB

- >

SDAA

7
> SCLB

wiA wla |
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© ~Pc

Special Function Interface Devices

TCA8418E, TCA6507

Key Features
e TCAB8418E: I°C controlled keypad
scan IC with integrated ESD
protection
o Supports QWERTY keypad
operation plus GPIO expansion
o 10-Byte FIFO to store 10 key
presses and releases
o 18 GPIOs can be configured into
8 inputs and 10 outputs

e TCA6507: Low-voltage 7-bit I°C
and SMBus LED driver with
intensity control and shutdown
o 7 LED driver outputs: on, off,
blinking, fading at programmable
rates

o Can be configured into two
independent banks of LED
drivers

Applications

* Smart phones
e PDAs

e GPS devices

The TCA8418E is a keypad scan device with integrated ESD protection. It can
operate from 1.65 V to 3.6 V and has 18 general purpose inputs/outputs that can be
used to support up to 80 keys via the I°C interface. This device frees up the processor
from having to scan the keypad and provides power and bandwidth savings.

The TCA6507 is a 7-bit LED dimmer for the two-line bidirectional bus (12C) and is
designed to control (or dim) LEDs via the I°C interface. Without this device, the
microprocessor or microcontroller must be actively involved in turning on and off
the LEDs, using valuable processor time and overloading the I°C bus.

CPU/MCU
12C Master

1/0 for Hot

General Purpose
Key Inputs

TCAB8418E block diagram.
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Interface

Q GPIB Buses

Octal Bus Transceiver for IEEE 488 GPIB

SN75160B, SN75161B

Key Features

e Meets |IEEE standard 488-1978
(GPIB)

¢ 8-channel bidirectional transceivers

e Power-up/power-down protection
(glitch-free)

* Designed to implement control
bus interfaces

* High-speed, low-power
Schottky circuitry

e | ow power dissipation

e Fast propagation times: 22 ns max

Applications

¢ Test and measurement
e Data recording

e Automation

SN75160B and SN75161B eight-channel, general-purpose interface bus transceiv-
ers are monolithic, high-speed, low-power Schottky devices designed to meet the
requirements of IEEE standard 488-1978. Each transceiver is designed to provide the
bus-management and data-transfer signals between operating units of a single- or
multiple-controller instrumentation system. When combined with the SN75160B octal
bus transceiver, the SN75161B provides the complete 16-wire interface for the IEEE-
488 bus. The SN75160B and SN75161B feature eight driver-receiver pairs connected
in a front-to-back configuration to form input/output (I/O) ports at both the bus and
terminal sides. A power-up/-down disable circuit is included on all bus and receiver
outputs. This provides glitch-free operation during Vg power-up and power-down.

DW or N Package SN75161B DW or N Package
(Top View) (Top View)
TE TE L >
( B1 ( REN ¥
B2 2l 3
B3 NDAc [
GPIB ) B4 Terminal GPIB | NRFD [ Terminal
1/0 Ports< B5 >I/O Ports 1/0 Ports< pav [ >I/O Ports
B6 eol [
B7 ATN (|
\_ B8 \ SRQ |
GND GND

SN75160B/SN75161B packaging.
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Interface

Q GPIB Buses

Octal Bus Transceiver for IEEE 488 GPIB with Advanced Schottky Circuitry
SN75ALS160, SN75ALS162

The SN75ALS162 eight-channel, general-purpose interface bus transceiver is a
monolithic, high-speed, advanced low-power Schottky device designed to meet the
requirements of IEEE standard 488-1978. Each transceiver is designed to provide

the bus-management and data-transfer signals between operating units of a multiple-
controller instrumentation system. When combined with the SN75ALS160 octal bus
transceiver, the SN75ALS162 provides the complete 16-wire interface for the IEEE-488
bus. The SN75ALS162 features eight driver-receiver pairs connected in a front-to-back
configuration to form input/output (I/O) ports at both the bus and terminal sides.

Key Features

e Meets IEEE standard 488-1978
(GPIB)

¢ 8-channel bidirectional transceivers

e Power-up/power-down protection
(glitch-free)

¢ Designed to implement control
bus interfaces

¢ High-speed advanced low-power
Schottky circuitry

¢ |Low power dissipation

e Fast propagation times: 20 ns max

Applications

¢ Test and measurement
¢ Data recording

e Automation

12
s DC —»O——
2 PE L’
TE —’O-‘
1
) TE +
sc _’_ (19 i
14 » 9 A D1
ATN ATN o
% B1
L& s —
D2
gor 22 » 8 kol
% B2
17 q
D3 F
srq 2 » % sra 1
Terminal % B3
170 < 16 F
Ports REN 20 » 3 REN D4
Terminal
GPIB 170 < % B4
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Interface

Q Peripheral Drivers

50-V, 500-mA Open-Collector, Multichannel Drivers
ULN2003A, ULN2004A, ULN2803A

Key Features

[ )

High-voltage, high-current
Darlington transistor arrays
500-mA rated collector current
(single output)

High-voltage outputs: 50 V
Output clamp diodes

Inputs compatible with various
types of logic

Applications

Relay drivers
Hammer drivers
Lamp drivers
Display drivers

The ULN2003A, ULN2004A and ULN2803A are high-voltage, high-current Darlington
transistor arrays. The ULN2003A and ULN2004A each consist of seven npn
Darlington pairs, while the ULN2803A consists of eight npn Darlington pairs. All
parts feature high-voltage outputs with common-cathode clamp diodes for switching
inductive loads. The collector-current rating of a single Darlington pair is 500 mA and

the Darlington pairs can be paralleled for higher current capability.
J—N— com
- Output C

RB
input B —y— AR (_
ULN2803A: Ry, = 2.7 kQ I:
ULN/ULQ2003A: Rg = 2.7 kQ
ULN2003AL: Ry = 2.7 kQ
ULN/ULQ2004A: R = 10.5 kQ 7.2kQ 3kQ E
ULN2004AL: Ry, = 10.5 KQ €
777

Schematics (each Darlington pair).

7-Channel Relay and Inductive Load Sink Drivers
ULN2003LV, ULN2003V12

Key Features

Seven-channel, high current sink
driver

Compatible to 3.3 Vand 5.0 V
micro-controllers and logic
interface

Low output VOL

Input RC-snubber

Low input and output leakage
currents

Applications

Relay and inductive load driver
Lamp and LED displays

Logic level shifter

Unipolar stepper motor driver

The ULN2003LV and ULN2003V12 sink drivers feature seven low output impedance
drivers that minimize on-chip power dissipation. The support of 3.3 V and 5 V CMOS
logic interfaces make them compatible to a wide range of micro-controllers and other
logic interfaces. Input RC snubber greatly improves the ULN2003LV and ULN2003V12
performance in noisy operating conditions. Outputs of each channel feature an internal
free-wheeling diode connected in common-cathode configuration at the COM pin.
Flexibility of increasing current sink compatibility is provided through combing adja-
cent channels in parallel.

RIN = 3 kQ
Array of
Transistors

couT

RPD = 300 kQ

T T CIN=9 pFl
%7GND

CPD

Channel block diagram.
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Interface

Q Peripheral Drivers

Dual Very-High Speed, High-Current, Open-Collector Peripheral Drivers
SN75451B, SN75452B, SN75453B, SN75454B

Key Features The SN75451B through SN75454B are dual peripheral drivers designed for use in sys-
e Characterized for use to 300 mA tems that employ TTL logic. These parts are designed to ensure freedom from latch-up
¢ High-voltage outputs and diode-clamped inputs. The SN75451B, SN75452B, SN75453B and SN75454B are
¢ High-speed switching dual peripheral AND, NOR, OR and NOR drivers, respectively, with the output of the
e TTL-compatible diode-clamped logic gates internally connected to the bases of the npn output transistors.

inputs

¢ Plastic DIP (P) with copper lead
frame provides cooler operation
and improved reliability

0.6
0.5 /
A
0.3
174
Ta=0°C — Y

Applications

e High-speed logic buffers
* Power drivers

* Relay drivers

e Lamp drivers
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Dual MOSFET Driver
SN75372

Key Features The SN75372 is a dual NAND gate interface circuit designed to drive power

e Dual MOSFET driver capable of MOSFETs from TTL inputs. It provides high current and voltage necessary to drive
driving high-capacitance loads at large capacitive loads at high speeds. The device operates from a Vggq of 5 V and
high speeds aVggo of upto 24 V.

e Qutput supply voltage range up
to24V
¢ | ow standby power dissipation

Applications

e Power supplies
e Motor control

e Actuator control

Gate Voltage — V
I\

0 0.5 1 1.5 2 25 3

t —Time — ps

Functional block diagram. Application information.
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Interface

Q Peripheral Drivers

Quadruple Half-H Peripheral Drivers
L293, L293D

Get samples, datasheets and app reports at: www.ti.com/sc/device/L293 or L293D

(=

Key Features The L293 and L293D are quadruple high-current, half-H drivers. The L293 is designed

¢ Wide supply voltage range: to provide bidirectional drive currents of up to 1 A at voltages from 4.5 V to 26 V. The
45Vto 36V L293D is designed to provide bidirectional drive currents of up to 600 mA at voltages

e Separate input logic supply from 4.5V to 36 V. Both devices are designed to drive inductive loads. All inputs are

e Internal ESD protection TTL compatible and each output is a complete totem-pole drive circuit, with a

* High noise immunity inputs Darlington transistor sink and a pseudo-Darlington source. The drivers are enabled

e Output current 1 A per channel in pairs and with the proper data inputs, each pair of drivers forms a full-H (or bridge)
(1.2 A for L293D) reversible drive suitable for solenoid or motor applications.

e Qutput clamp diodes for inductive
transient suppression (L293D)

VCC1
Applications (1) :l_: 1 16 :
e Relay drivers ! » I
* Solenoid drivers 1! 15 '_I—L—1 (@
e DC and bipolar stepping 0 ! : 0
motor drivers : - 1 :
< < |
= —:r 4 18—
|
(Q@ __—r: 5 12—
- | _
| 6 1!
< |
1 : !
= ! ! ,
11ris 101 LI-
|
9! (
l—f 8 - 1= !
\_____ 4
o
VCC2

Functional block diagram.
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Interface

Q Selection Tables

RS422
Supply Signaling lee
# of Voltage(s) Rate ESD  (max) Pin/

Part Number = Description TX/RX V) (Mbps)  (kV) (mA) Footprint = RS-422 RS-423 Package Price*

AM26C31 Quadruple Differential Line 4TX/0 RX 5 10 2 3 AM26LS31 Yes — 16PDIP, 1650, 0.60
Driver 16S0IC, 16SSOP,

16TSSOP

AM26(32 Quadruple Differential Line 0TX/4 RX 5 10 2 15 | AM26LS32 | Yes Yes 16PDIP, 1650, 0.60
Receiver 16S0IC, 16TSSOP

AM26LS31 | Quadruple Differential Line 4TX/0 RX 5 10 2 80 | AM26LS31 Yes — 16PDIP, 1650, 0.45
Driver 16S0IC, 16SSOP

AMZ6LS322 | Quadruple Differential Line 0TX/4 RX 5 10 2 70 AM26L.532 Yes Yes 16PDIP, 1650, 0.45
Receiver 16S0IC, 16TSSOP

AM26LS33A | Quadruple Differential Line 0 TX/4 RX 5 10 05 | 70 | AM26LS32 | Yes Yes 16PDIP, 16501C 0.40
Receiver +15V Common Mode
Range

AM26LV31E | Low-Voltage High-Speed 4TX/0 RX 33 32 15 | 01 | AM26LS31 Yes — 1650, 16S0IC, 0.90
Quadruple Differential Line 16TSSOP, 16VQFN
Driver with 15-KV [EC ESD
Protection

AN26LV32 | Low-Voltage High-Speed 0 TX/4 RX 33 10 2 17 | AM26LS32 | Yes — 1650, 16S0IC 0.75
Quadruple Differential Line
Receiver

ANIZ6LV32E | Low-Voltage High-Speed 0TX/4 RX 33 32 15 17 | AM26LS32 | Yes — 1650, 16S0IC, 1.05
Quadruple Differential Line 16TSSOP, 16VQFN
Receiver with +15-kV [EC ESD

MC3484 Quadruple Differential Line 0 TX/4 RX 5 10 2 85 MC3486 Yes Yes 16PDIP, 1650, 0.50
Receiver with 3-State Outputs 16S0IC

MC3487 Quadruple Differential Line 4TX/0 RX 5 10 2 85 MC3487 Yes — 16PDIP, 1650, 0.50
Driver 16S0IC

SNe5C1167 | Dual Differential Drivers and 2TX/2 RX 5 10 2 9 MC34050 Yes — 1650 1.10
Receivers

SNB5CTT67E | Dual Differential Drivers and 2TX/2 RX 5 10 15 9 MC34050 Yes — 160, 16TSSOP, 1.10
Receivers with +15-kV IEC ESD 16VQFN
Protection

SN65C1168 | Dual Differential Drivers and 2TX/2 RX 5 10 2 9 MC34051 Yes — 16PDIP, 16S0, 0.99
Receivers 16TSSOP

SNB5CT168E | Dual Differential Drivers and 2TX/2 RX 5 10 15 9 MC34051 Yes — 1650, 16TSSOP, 0.80
Receivers with +15-kV IEC ESD 16VQFN
Protection

SN751177 Dual Differential Driver/ 2TX/2 RX 5 10 2 110 MC34050 Yes — 16PDIP, 1650 1.60
Receiver Pairs

SN751178 Dual Differential Driver/ 2TX/2 RX 5 10 2 110 MC34051 Yes — 16PDIP, 1650 1.60
Receiver Pairs

SN75157 Dual Differential Line Receiver 0TX/2 RX 5 4 2 50 SN75157 Yes Yes 8PDIP, 850, 8S0IC 1.75

SN75158 Dual Differential Line Driver 2TX/0 RX 5 10 2 50 SN75158 Yes Yes 8PDIP, 850, 8S0IC 1.60

SN75159 Dual Differential Line Driver 2 TX/0 RX 5 10 2 65 SN75159 Yes — 14PDIP, 14S0IC 2.60
with 3-State Qutputs

SN7517 Quadruple Differential Line 4TX/0 RX 5 4 2 60 | AM26LS31 Yes — 16PDIP, 20S0IC 1.45
Driver

SN75173 Quadruple Differential Line 0 TX/4 RX 5 10 2 70 | AM26LS32 | Yes — 16PDIP, 1650, 1.45
Receiver 16S0IC

SN75174 Quadruple Differential Line 4TX/0 RX 5 4 2 60 MC3487 Yes — 16PDIP, 20S0IC 1.45
Driver

SN75175 Quadruple Differential Line 0 TX/4 RX 5 10 2 70 MC3486 Yes Yes 16PDIP, 1650, 1.45
Receiver 16S0IC

SN75176A Differential Bus Transceiver 1 TX/1 RX 5 10 2 50 SN75176 Yes — 8PDIP, 8S0IC 0.36

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface
Q Selection Tables

RS422 (Gontinued)
Supply Signaling lee
# of Voltage(s) Rate ESD (max) Pin/
Part Number = Description TX/RX (V) (Mbps) (kV) = (mA) Footprint RS-422 = RS-423 Package Price*
SN751768, Differential Bus Transceiver 1 TX/1 RX 5 10 2 70 SN75176 Yes — | 8PDIP, 850, 850IC 0.36
SN75178B, Differential Bus Repeaters 1 TX/1 RX 5 10 2 70 SN75176 Yes — 8PDIP 2.15
8N751798 Differential Driver and 1 TX/1 RX 5 10 2 70 SN75179 Yes — | 8PDIP, 850, 8S0IC 0.80
Receiver Pair
SN7534050 | Dual Differential Drivers 2TX/2 RX 5 10 2 110 MC34050 Yes — 16PDIP, 1650 1.60
and Receivers
SN753405F | Dual Differential Drivers 2TX/2 RX 5 10 2 110 MC34051 Yes — 16PDIP, 1650 1.60
and Receivers
SN75ALS1177 | Dual Differential Drivers 2TX/2 RX 5 10 2 50 MC34050 Yes — 16PDIP, 1650 3.24
and Receivers
SN75ALS1178 | Dual Differential Drivers 2TX/2 RX 5 10 2 50 MC34051 Yes — 16PDIP, 1650 3.24
and Receivers
SN75ALS172A | Quadruple Differential Line 4TX/0 RX 5 20 2 55 AM26LS31 Yes = 16PDIP, 20S0IC 2.65
Driver
SN75ALS173 | Quadruple Differential Line 0TX/4 RX 5 10 2 24 AM26L532 Yes Yes 16PDIP, 1650 2.90
Receiver
SN75ALS174A | Quadruple Differential Line 4TX/0 RX 5 20 2 55 MC3487 Yes — 16PDIP, 20S0IC 1.90
Driver
SN75ALS175 | Quadruple Differential Line 0 TX/4 RX 5 10 2 24 MC3486 Yes Yes 16PDIP, 1650 2.29
Receiver
SN75ALS176 | Differential Bus Transceiver 1TX/1 RX 5 35 2 30 SN75176 Yes — 8PDIP, 8S0IC 1.15
SN75ALS176A | Differential Bus Transceiver 1 TX/1 RX 5 35 2 30 SN75176 Yes — 8PDIP, 8S0IC 1.30
SN75ALST76B | Differential Bus Transceiver 1 TX/1 RX 5 35 2 30 SN75176 Yes — 8PDIP, 8S0IC 1.30
SN75ALS180 | Differential Driver and 1 TX/1 RX 5 25 2 30 SN75ALS180 Yes — 14PDIP, 14S0IC 1.80
Receiver Pair
SN75ALS181 | Differential Driver and 1 TX/1 RX 5 10 2 30 SN75ALS180 Yes = 14PDIP, 14S0 1.62
Receiver Pair
SN75ALS191. | Dual Differential Line Driver 2TX/0 RX 5 20 2 40 uA9638 Yes — 8PDIP, 850, 0.99
850IC
SN75ALS192 | Quadruple Differential Line 4TX/0 RX 5 20 2 45 AM26LS31 Yes — 16PDIP, 1650, 0.36
Driver 16S0IC
SN75ALS193 | Quadruple Differential Line 0 TX/4 RX 5 20 2 35 AM26LS32 Yes Yes 16PDIP, 1650IC 0.27
Receiver
SN75ALS194 | Quadruple Differential Line 4TX/0 RX 5 20 2 45 MC3487 Yes — 16PDIP, 1650, 0.85
Driver 16S0IC
SN75ALS195 | Quadruple Differential Line 0 TX/4 RX 5 20 2 35 MC3486 Yes Yes 16PDIP 1.65
Receiver
SN75C1167 | Dual Differential Drivers 2TX/2 RX 5 10 2 9 MC34050 Yes — 16PDIP, 1650, 0.90
and Receivers 16SSOP
SN75C1768 | Dual Differential Drivers 2TX/2 RX 5 10 2 9 MC34051 Yes — 16PDIP, 1650, 0.99
and Receivers 16SSOP, 16TSSOP
13695 Differential Bus Transceiver 1 TX/1 RX 5 10 2 50 SN75176 Yes — 8PDIP, 8S0IC 0.99
UAJ637A Dual Differential Line 0TX/2 RX 5 10 2 50 uA9637 Yes Yes 8PDIP, 850, 0.50
Receiver 8S0IC
{A9638 Dual High-Speed Differential | 2 TX/0 RX 5 15 2 65 uA9638 Yes = 8PDIP, 8S0IC 0.27
Line Driver
{UA9639 Dual Differential Ling 0TX/2 RX 5 10 2 50 uA9639 Yes Yes 8PDIP 0.54
Receiver

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface
Q Selection Tables

RS485
Supply Signaling Common Temp lge
# of Voltage(s) Rate Mode ESD Range (max) Fail
Part Number Description TX/RX v) (Mbps) Duplex Range (kV) (C) (mA) Safe Footprint Pin/Package Price*
Sﬁﬁgﬁﬂ Quadruple Differential 0TX/ 5 10 Simplex —7t012 2 -4010 85 70 None MC3486 16S0IC 1.60
Line Receiver 4 RX
SN651768 Differential Bus 17X/ 5 10 Half —Tt012 2 —40t0 105 70 None SN75176 8PDIP, 0.36
Transceiver 1RX 8S0IC
SNB5ALST78 Differential Bus 17X/ 5 35 Half 71012 2 -40t0 85 30 Open SN75176 850IC 1.25
Transceiver 1RX
SNB5ALS T80 Differential Driver 17X/ 5 25 Full 71012 2 -40t0 85 30 Open SN75ALS180 1450IC 1.80
and Receiver Pair 1RX
SNB5CT168 Dual Differential Drivers 27X 5 10 Full ~Tt012 2 —4010 85 9 Open MC34051 16PDIP, 16S0, 0.99
and Receivers 2RX 16TSSOP
BNB5SHVD3082E | Ultra-Low Power, 17X 5 0.2 Half —Tt012 15 —40t0 85 0.9 Short, SN75176 8MSOP/PDIP/ 0.90
Optimized for Low Speeds 1RX Open, S0IC
Idle
GNB5HVDI085E | Ultra-Low Power, 17X 5 1 Half —Tt012 15 -401085 09 Short, SN75176 8MSOP/SOIC 1.00
Optimized for Medium 1RX Open,
Speeds Idle
SNGSRVD3I0SBE | Ultra-Low Power, 17X 5 20 Half —Tt012 15 —40t0 85 0.9 Short, SN75176 8MSOP/SOIC 1.10
Optimized for High 1RX Open,
Speeds ldle
SNGSHVDAB5E | Half Duplex Transceiver 17X/ 5 10 Half —Tt012 15 —40t0 85 2 Open SN75176 8MSOP/SOIC/ 0.75
1RX PDIP
BNGSHVD3080E | Ultra-Low Power, 17X/ 5 0.2 Full —Tt012 16 —40t0 85 075 | Short, LBC180 10MSOP 1.20
Optimized for Medium 1RX Open,
Speeds Idle
BSNBSHVD3083E | Uttra-Low Power, 17X/ 5 1 Full ~T1012 16 ~40 10 85 075 | Short, LBC180 10MSOP 1.20
Optimized for Medium 1RX Open,
Speeds Idle
BSNBSHVD3086E | Uttra-Low Power, 17X 5 20 Full 71012 16 —4010 85 075 Short, LBC180 10MSOP, 1.35
Optimized for High 1RX Open, 14S0IC
Speeds Idle
SNz51177 Dual Differential Driver/ 27X 5 10 Full 71012 2 0t0 70 110 None MC34050 16PDIP, 1.60
Receiver Pairs 2RX 1650
SN751778 Dual Differential Driver/ 27X 5 10 Full —Tt012 2 0t070 110 Open MC34051 16PDIP, 1.60
Receiver Pairs 2RX 1650
SN75152 Dual Differential Line 0TX/ 5 4 Simplex | —7to12 2 0t070 50 None SN75157 8PDIP, 850, 1.75
Receiver 2RX 8S0IC
SN75172 Quadruple Differential 47X/ 5 4 Simplex —Tto12 2 0t0 70 60 None AM26LS31 16PDIP, 1.45
Line Driver 0RX 20S0IC
SN75173 Quadruple Differential 0TX/ 5 10 Simplex 71012 2 01070 70 Open AM261.532 16PDIP, 1630, 1.45
Line Receiver 4 RX 16S0IC
SNz5174 Quadruple Differential 4TX 5 4 Simplex —Tto12 2 0t070 60 None MC3487 16PDIP, 1.45
Line Driver 0RX 20S0IC
SN75175 Quadruple Differential 0TX/ 5 10 Half —Tt012 2 0t070 70 None MC3486 16PDIP, 1650, 1.45
Line Receiver 4RX 16S0IC
SN75176A4 Differential Bus 17X/ 5 10 Half ~T1012 2 01070 50 None SN75176 8PDIP, 850IC 0.36
Transceiver 1RX
SN751768 Differential Bus 17X 5 10 Half —Tt012 2 0t0 70 70 None SN75176 8PDIP, 850, 0.36
Transceiver 1RX 8S0IC
SN751788 Differential Bus Repeaters 17X/ 5 10 Full -7t012 2 0t070 70 None SN75176 8PDIP 2.15
1RX
SN751798 Differential Driver and 17X/ 5 10 Full —Tt012 2 0t070 70 None SN75179 8PDIP, 850, 0.80
Receiver Pair 1RX 8S0IC
SN75ALS1T77 | Dual Differential Drivers | 27TX/ 5 10 Full —Tto12 2 0to 70 50 Open MC34050 16PDIP, 3.24
and Receivers 2 RX 1650
SN75ALS1778 | Dual Differential Drivers 27X/ 5 10 Full 71012 2 0to 70 50 Open MC34051 16PDIP, 3.24
and Receivers 2 RX 1650

*Suggested resale price in U.S. dollars in quantities of 1,000.

Standard Linear Guide 86 Texas Instruments 2013


http://www.ti.com/sc/device/SN65175
http://www.ti.com/sc/device/SN65176B
http://www.ti.com/sc/device/SN65ALS176
http://www.ti.com/sc/device/SN65ALS180
http://www.ti.com/sc/device/SN65C1168
http://www.ti.com/sc/device/SN65HVD3080E
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN65HVD3083E
http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN65HVD3086E
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN65HVD485E
http://www.ti.com/sc/device/SN751177
http://www.ti.com/sc/device/SN751178
http://www.ti.com/sc/device/SN75157
http://www.ti.com/sc/device/SN75172
http://www.ti.com/sc/device/SN75173
http://www.ti.com/sc/device/SN75174
http://www.ti.com/sc/device/SN75175
http://www.ti.com/sc/device/SN75176A
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN75178B
http://www.ti.com/sc/device/SN75179B
http://www.ti.com/sc/device/SN75ALS1177
http://www.ti.com/sc/device/SN75ALS1178

Interface
Q Selection Tables

RS485 (Continued)
Supply Signaling Common Temp lee
#of  Voltage(s) Rate Mode ESD Range (max) Fail Pin/
Part Number  Description TX/RX (U] (Mbps) Duplex Range (kV) (C) (mA)  Safe Footprint Package @ Price*
SN75ALS17d Triple Differential Bus 3TX/ 5 20 Half —Tto12 2 0t0 70 90 Open | SN75ALS170 20S0IC 5.60
Transceiver 3RX
SN75ALS1708 | Triple Differential Bus 37X/ 5 20 Half 71012 2 01070 92 Open | SN75ALS170 20S0IC 4,97
Transceiver 3RX
SN75ALS171 Triple Differential Bus 37X/ 5 20 Half —7t012 2 0t0 70 90 Open | SN75ALS171 20S0IC 5.60
Transceiver 3RX
SN75ALS171A | Triple Differential Bus 3TX/ 5 20 Half Tto12 2 0t070 90 Open | SN75ALS171 20S0IC 6.00
Transceiver 3RX
SN75ALS172A Quadruple Differential ATX/ 5 20 Simplex —7t0 12 2 0to070 55 None AM26LS31 16PDIP, 2.65
Line Driver 0RX 20S0I1C
SN75ALS173 Quadruple Differential 0TX/ 5 10 Simplex —Tt012 2 0t070 24 Open AM26L532 16PDIP, 2.90
Line Receiver 4 RX 1650
SN75AL5174A | Quadruple Differential 4TX/ 5 20 Simplex —Tto12 2 0t0 70 55 None MC3487 16PDIP, 1.90
Line Driver 0RX 20S0IC
SN75ACST73 Quadruple Differential 0TX/ 5 10 N/A ~T1012 2 01070 24 Open MC3486 16PDIP, 2.29
Line Receiver 4RX 1650
SN75ALST76 Differential Bus Transceiver | 1T/ 5 35 Half —Tt012 2 0t0 70 30 Open SN75176 8PDIP, 1.15
1RX 80IC
SNZ5ALS 1764 Differential Bus Transceiver | 1TX/ 5 35 Half ~Tt012 2 0070 30 Open SN75176 8PDIP, 1.30
1RX 80IC
SN75ALS176B Differential Bus Transceiver 17X/ 5 35 Half —Tt012 2 0t070 30 Open SN75176 8PDIP, 1.30
1RX 8s0IC
SN75ALST80 Differential Driver and 17X/ 5 25 Full ~T1012 2 01070 30 Open SN75ALS180 14PDIP, 1.80
Receiver Pair 1RX 14S0IC
SNZ5ALST81 Differential Driver and 17X/ 5 10 Full —Tto12 2 0t070 30 Open SN75ALS180 14PDIP, 1.62
Receiver Pair 1RX 14S0
113695 Differential Bus Transceiver 1TX/ 5 10 Half -7t012 2 0to70 50 Open SN75176 8PDIP, 0.99
1RX 8S0IC
*Suggested resale price in U.S. dollars in quantities of 1,000.
RS232
Data Drivers Receivers Supply ESD lge 1.8Vor IEC-
Part Rate Per Per Voltage(s) HBM (max) Single 25V 61000-4-2
Number Description (kbps) Package @ Package w) (kV) (mA) Supply = Support Support Pin/Package = Price*
UA96364 Dual Line Driver with 7+ 2 0 +12.0 — +18 — — — 8PDIP, 0.40
Adjustable Slew Rate 8S0IC
SN75G1154 | Quadruple Low-Power 95 4 4 +12.0 — +0.25 — = = 20PDIP, 0.95
Drivers/Receivers and 5.0 20S0IC
SN65C1154 | Quadruple Low-Power 95 4 4 +12.0 — +0.25 — — — 20PDIP 1.10
Drivers/Receivers and 5.0 and 2.0
SN75C3222E | 3-Vto 5.5-V Multichannel | 100 2 2 330r50 | =15 1 Yes — Yes 20S0IC, 1.30
RS-232 Line Driver/ 20SSOP,
Receiver with +15-kV 20TSSOP
ESD (HBM) Protection
SNB5C3223E | 3-Vto 5.5-V Multichannel | 100 2 2 330r50 | %15 1 Yes — Yes 20S0IC, 1.30
RS-232 Line Driver/ 20SSOP,
Receiver with +15-kV 20TSSOP
ESD (HBM) Protection
SN75(BC24% | Low-Power LinBICMOS 100 4 5 5 — 8 Yes — — 2850IC 2.60
Multiple Drivers and
Receivers
iTRS202E 5-V Dual RS-232 Line 120 2 2 5 +15 15 Yes — Yes 16PDIP, 0.48
Driver/Receiver with 16S0IC,
+15-kV ESD Protection 16TSSOP

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface
e Selection Tables

RS232 (Continued)
Data Drivers  Receivers Supply ESD lee 1.8Vor IEC-
Part Rate Per Per Voltage(s) HBM (max) Single 25V 61000-4-2
Number Description (kbps) Package @ Package ()] (kV) (mA) Supply = Support  Support Pin/Package = Price*
TRS232 Dual RS-232 Driver/ 120 2 2 5 +2 10 Yes — — 16PDIP, 0.60
Receiver with IEC61000- 16S0,
4-2 Protection 16S0IC
1RS213 5-V Multichannel RS-232 120 4 5 5 +15 20 Yes = — 2850IC, 1.00
Line Driver/Receiver with 28SSOP
+15-kV ESD Protection
IRS21 T 5-V Multichannel RS-232 120 4 5 5 +15 20 Yes — — 28SSOP 1.15
Line Driver/Receiver with
+15-kV ESD Protection
1RS208 5-V Multichannel RS-232 120 4 4 5 +15 20 Yes = = 2450IC, 1.00
Line Driver/Receiver with 24SSOP
+15-kV ESD Protection
IRS207 5-V Multichannel RS-232 120 5 3 5 +15 20 Yes — — 24SS0P 1.00
Line Driver/Receiver with
+15-kV ESD Protection
1RS202 5-V Dual RS-232 Line 120 2 2 5 +15 15 Yes = — 16S0IC 0.55
Driver/Receiver with
+15-kV ESD Protection
1145406 Triple RS-232 Drivers/ 120 3 3 +9.0 +2 +25 — — — 16PDIP, 1.05
Receivers and 5.0 and 20 16S0IC
6N75LBC187 | Multichannel EIA-232 120 3 5 5 = 30 Yes = = 28SSOP 435
Driver/Receiver with
Charge Pump
SN75C185 Low-Power Multiple 120 3 5 +12.0 *2 +0.25 — — — 20PDIP, 1.10
Drivers and Receivers and 5.0 and 0.75 20S0IC
SN75C1406 | Triple Low-Power Drivers 120 3 3 +12.0 £2 +0.25 — — — 16PDIP, 1650, | 0.90
and Receivers and 5.0 16S0IC
SN752232 Dual RS-232 Port 120 6 10 +9.0 +50 — — — 48SSOP, 0.90
and 5.0 and 60 48TSSOP
EN75194 Multiple RS-232 Driver 120 5 3 +9.0 +10 +32 — — — 20PDIP, 0.68
and Receiver and 5.0 and 20 20S0IC
6N75184 Multiple RS-232 Drivers 120 3 5 +9.0 +10 +25 — — — 20PDIP, 0.45
and Receivers and 5.0 and 30 20S0IC,
20SSOP,
20TSSOP
SNB65C1406 | Triple Low-Power Drivers 120 3 3 +12.0 +0.25 — — — 16S0IC 2.20
and Receivers and 5.0 and 2.0
MAK232 Dual EIA-232 Driver/ 120 2 2 5 *2 10 Yes — — 16PDIP, 1650, | 0.48
Receiver 16S0IC
MAX213 5-V Multichannel RS-232 120 4 5 5 +15 20 Yes — — 2850IC, 1.00
Line Driver/Receiver with 28SSOP
15-kV ESD Protection
MAX21 1 5-V Multichannel RS-232 120 4 5 5 +15 20 Yes — — 2850, 1.00
Line Driver/Receiver with 28SSOP
15-kV ESD Protection
MAX208 5-V Multichannel RS-232 120 4 4 5 +15 20 Yes = — 24501C, 1.10
Line Driver/Receiver with 24SS0P
+15-kV ESD Protection
MAX207: 5-V Multichannel RS-232 120 5 3 5 +15 20 Yes — — 24501C, 1.00
Line Driver/Receiver with 24SSOP
+15-kV ESD Protection
MAX202 5-V Dual RS-232 Line 120 2 2 5 +15 15 Yes — — 16S0IC, 0.48
Driver/Receiver with 16TSSOP
+15-kV ESD Protection
111030 Quadruple Low-Power Line | 120 4 0 +15.0 — 1 — — — 14PDIP, 1.60
Driver 14S0IC

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface

Q Selection Tables

RS232 (Continued)
Data Drivers  Receivers Supply ESD lee 1.8Vor IEC-
Part Rate Per Per Voltage(s) @ HBM = (max)  Single 25V 61000-4-2
Number Description (kbps) = Package = Package (v) (kV) (mA)  Supply = Support  Support Pin/Package = Price*
GD75323 Multiple RS-232 Drivers 120 5 3 +9.0 — +32 — — — 20S0IC 0.41
and Receivers and 5.0 and 20
GD75232 Multiple RS-232 Drivers 120 3 5 +9.0 = +25 — = = 20PDIP, 0.34
and Receivers and 5.0 and 30 20S0IC,
20SSOP,
20TSSOP
GD65232 Muttiple RS-232 Drivers 120 3 5 +9,0 — +25 — — — 20S0C, 0.34
and Receivers and 5.0 and 38 20TSSOP
SN751V4737A4 | 3.3-V/5-V Multichannel 128 3 5 3.30r5.0 +4 20.7 Yes — — 285S0P 3.20
RS-232 Line Driver/Receiver
TRS222 5-V Dual RS-232 Line Driver/ 200 2 2 5 +15 10 Yes — — 18PDIP, 1.15
Receiver with +15-kV ESD 18S0IC
Protection
MAX222 5-V Dual RS-232 Line Driver/ | 200 2 2 5 +15 10 Yes — — 18PDIP, 1.15
Receiver with +15-kV ESD 18S0IC
Protection
TRS3386R | RS-232 Transceiver with Split | 250 3 2 330r50 | 15 1 — Yes Yes 20S0IC, 1.95
Supply Pin for Logic Side and 1.8 20TSSOP
TRS32326 | 3-Vto 5.5-V Multichannel 250 2 2 330r50 | %15 1 Yes — Yes 16S0IC, 1.00
RS-232 Line Driver/Receiver 16SSOP,
with +15-kV ESD Protection 16TSSOP
TRS3221 3-V to 5.5-V Single-Channel 250 1 1 330r50 | =#15 1 Yes — Yes 16SSOP, 0.90
RS-232 Line Driver/Receiver 16TSSOP
with +15-kV IEC ESD
Protection
iTRS232¢H Dual RS-232 Driver/Receiver 250 2 2 5 +15 10 Yes — Yes 16PDIP, 0.65
with IEC61000-4-2 Protection 16S0IC,
16TSSOP
TRSF23243 | 3-Vt05.5-V Dual RS-232 Port | 250 6 10 330r50 | %15 2 Yes — = 48SS0P, 3.05
48TSSOP
TRS3243 3-V t0 5.5-V Multichannel 250 3 5 330r50 | %15 1 Yes — = 2850IC, 0.90
RS-232 Line Driver/Receiver 28SSOP,
with +15-kV IEC ESD 28TSSOP
Protection
TRS323¢ 3-V/ to 5.5-V Multichannel 250 5 3 330r50 | +15 2 Yes — — 28TSSOP 1.20
RS-232 Line Driver/Receiver
with +15-kV ESD (HBM)
Protection
TRS3237 3-V to 5.5-V Multichannel 250 2 2 330r50 | =#15 1 Yes — — 16S0IC, 1.00
RS-232 Line Driver/Receiver 16SSOP,
with +£15-kV ESD Protection 16TSSOP
TRS3224 3-V/ to 5.5-V Multichannel 250 2 2 330r50 | %15 1 Yes — — 20SSOP 115
RS-232 Line Driver/Receiver
with +£15-kV ESD Protection
TRS3227 3-V to 5.5-V Multichannel 250 2 2 330r50 | =#15 1 Yes — — 20SSOP 1.30
RS-232 Line Driver/Receiver
with +£15-kV ESD Protection
TRS3221 3-V to 5.5-V Single-Channel 250 1 1 330r50 | 15 1 Yes — — 16SSOP, 0.90
RS-232 Line Driver/Receiver 16TSSOP
with +15-kV ESD Protection
MAX3386E | RS-232 Transceiver with Split | 250 3 2 330r50 | 15 1 — Yes Yes 20S0IC, 1.95
Supply Pin for Logic Side and 1.8 20TSSOP
MAX3232F | 3-Vto 5.5-V Multichannel 250 2 2 330r50 | %15 1 Yes — Yes 1650IC, 1.00
RS-232 Line Driver/Receiver 16SSOP,
with +15-kV IEC ESD 16TSSOP
Protection
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface
e Selection Tables

RS232 (Continued)
Data Drivers ~ Receivers Supply ESD 1.8Vor IEC-
Part Rate Per Per Voltage(s) HBM lgc (max) Single 25V 61000-4-2
Number Description (kbps) Package = Package ()] (kV) (mA) Supply  Support  Support = Pin/Package = Price*
MAX3221E | 3-Vto5.5-V Single- 250 1 1 330r50 | 15 1 Yes — Yes 16SSOP, 0.90
Channel RS-232 Line 16TSSOP
Driver/Receiver
MaX232e Dual RS-232 Driver/ 250 2 2 5 +15 10 Yes — Yes 16PDIP, 0.65
Receiver with IEC61000- 16S0IC,
4-2 Protection 16TSSOP
6N75023243 | 3-Vto 5.5-V Dual 250 6 10 330r50 | =15 2 Yes — — 485S0P, 415
RS-232 Port 48TSSOP
SNB5C23243 | 3-V to 5.5-V Dual 250 6 10 330r50 | 15 2 Yes — — 485S0P, 415
RS-232 Port 48TSSOP
MAX3243 3-V to 5.5-V Multichannel 250 3 5 330r50 | 15 1 Yes Yes = 280G, 0.90
RS-232 Line Driver/ 28SSOP,
Receiver with +15-kV ESD 28TSSOP
(HBM) Protection
MAX3238 3-V to 5.5-V Multichanne! 250 5 3 330r50 | 15 2 Yes — — 28SSOP, 1.20
RS-232 Line Driver/ 28TSSOP
Receiver
MAX3232 | 3-Vto5.5-V Multichannel | 250 2 2 330r50 | +15 1 Yes — — 1650IC, 1.00
RS-232 Line Driver/ 16SSOP,
Receiver 16TSSOP
MAX3223 3-V10 5.5-V Multichannel | 250 2 2 330r50 | =15 1 Yes — — 20S0IC, 1.15
RS-232 Line Driver/ 20SSOP,
Receiver 20TSSOP
MAX3222 3-V to 5.5-V Multichannel 250 2 2 330r50 | =15 1 Yes — — 20S0IC, 1.30
RS-232 Line Driver/ 20SSOP,
Receiver 20TSSOP
MAX3227 3-Vt0 5.5-V Single- 250 1 1 330r50 | =15 1 Yes — — 16SSOP, 0.90
Channel RS-232 Line 16TSSOP
Driver/Receiver
SN75LPE185 | Low-Power Multiple 256 3 5 +12.0 +15 | +0.8/-0625  — — — 24PDIP, 2.30
Driversand Receivers and 5.0 and 1 24S0IC
with Enable
SN75LP198 | Low-Power Multiple 256 5 3 +12.0 +15 | +0.8and1 — — — 20S0IC, 2.15
RS-232 Drivers and and 5.0 20SSOP
Receivers
SN75LPT185 | Low-Power Multiple 256 3 5 *12.0 15 | +0.8/-0625  — — — 20PDIP, 1.80
RS-232 Drivers and and 5.0 and 1 20S0IC,
Receivers 20SSOP
SN75C198 | Quadruple Low-Power 300 4 0 +12.0 — +0.16 — — — 14PDIP, 2.70
Line Drivers 14S0I1C
SN75C188 | Quadruple Low-Power 300 4 0 +12.0 +2 +0.16 — — — 14PDIP, 0.34
Line Driver 14S0,
14S0IC,
14SSOP
6N75184 Quadruple Line Driver 300 4 0 +9.0 *2 +34 — — — 14PDIP, 0.22
1430,
1450IC
SN75170% | Line Driver and Receiver 300 1 1 +12.0 — +14/-6.1 — — — 850 1.30
MC1488 Quadruple Line Driver 300 4 0 +9.0 — +34 — — — 14PDIP 0.20
TRS3238F | 3-Vto 5.5-V Multichannel 400 5 3 330r50 | 15 2 Yes — Yes 28S0IC, 1.20
RS-232 Line Driver/ 28SSOP,
Receiver with +15-kV ESD 28TSSOP
(HBM) Protection
MAX3238F | 3-Vto 5.5-V Multichannel 400 5 3 330r50 | 15 2 Yes — Yes 2850IC, 1.20
RS-232 Line Driver/ 28SSOP,
Receiver with +15-kV ESD 28TSSOP
(HBM) Protection
SN75159 Line Driver and Receiver 400 1 1 +12.0 +2 | +14/-6.1 — — — 8PDIP, 8S0IC | 0.72

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface

Q Selection Tables

RS232 (Continued)
Data Drivers Supply ESD lee 1.8Vor IEC-

Part Rate Per Voltage(s) HBM  (max) = Single 25V 61000-4-2

Number Description (kbps) = Package (V) (kV) (mA)  Supply Support  Support Pin/Package Price*

SN75150° | Dual Line Driver 450 2 +12.0 2 | 422/ — — — 8PDIP, 850IC 072

-20

TRS3318R | 2.5-V 460-KbpsRS-232 460 2 2251030 | =15 2 Yes — Yes 20SSOP, 0.99
Transceiver with 20TSSOP
+15-kV ESD Protection

TRS3314 2.5-V 460-KbpsRS-232 460 2 2251030 | =15 2 Yes Yes — 20SSOP, 0.90
Transceiver with +15-kV 20TSSOP
ESD Protection

MAX3318E | 2.5-V 460-KbpsRS-232 460 2 2251030 | =15 2 Yes — Yes 20SSOP, 0.99
Transceiver with [EC 20TSSOP
61000-4-2 ESD-Protection

MAX3318 | 2.5-V 460-KbpsRS-232 460 2 2251030 | =15 2 Yes Yes — 20SSOP, 20TSSOP | 0.90
Transceiver with +15-kV
ESD Protection

TRS32436 | 3-Vto 5.5-V Multichannel 500 3 33050 | 15 1 Yes = Yes 28S0IC, 28SSOP, | 0.90
RS-232 Line Driver/ 28TSSOP, 32QFN
Receiver with +15-kV IEC
ESD Protection

TRS3223F | 3-Vto5.5-V Multichannel | 500 2 330r50 | =15 1 Yes — Yes 20S0IC, 20SS0P, | 1.15
RS-232 Line Driver/ 20TSSOP
Receiver with +15-kV IEC
ESD Protection

TRS3222R | 3-Vt05.5-V Multichannel 500 2 33050 | =15 1 Yes — Yes 20S0IC, 20SSOP, | 1.30
RS-232 Line Driver/ 20TSSOP
Receiver with +15-kV ESD
Protection

MAX3243E | 3-Vto 5.5-V Multichannel 500 3 330r50 | %15 1 Yes — Yes 28S0IC, 28SSOP, | 0.90
RS-232 Line Driver/ 28TSSOP, 32QFN
Receiver with +15kV IEC
ESD Protection

WAX3223E | 3-Vto 5-V Multichannel 500 2 330r50 | =15 1 Yes — Yes 20S0IC, 20SSOP, | 1.15
RS-232 Line Driver/ 20TSSOP
Receiver with +15-kV ESD
Protection

MAX3222E | 3-Vto 5-V Multichannel 500 2 330r50 | +15 1 Yes — Yes 20S0IC, 20SSOP, | 1.30
RS-232 Line Driver/ 20TSSOP
Receiver with +15-kV ESD
Protection

TRS3253R | RS-232 Transceiver with 1,000 3 330r50 | #15 1 Yes Yes 32VQFN 1.50
Split Supply Pin For Logic and 1.8
Side

TRSF3238E | TRSF3238E 1,000 5 330r50 @ =15 2 Yes — Yes 2850IC, 28SS0P | 1.45

TRSE3232E | 3-Vto 5.5-V Two-Channel | 1,000 2 330r50 | =15 1 Yes — Yes 16S0IC, 165S0P, | 1.15
RS-232 1-Mbit/s Line 16TSSOP
Driver/Receiver

TRSF3223E | 3-Vto 5.5-V Multichannel | 1,000 2 330r50 @ %15 1 Yes — Yes 20S0IC, 20SSOP, | 1.30
RS-232 Line Driver/ 20TSSOP
Receiver

TRSF3222E | 3-Vto 5.5-V Multichannel | 1,000 2 330r50 | =15 1 Yes — Yes 20S0IC, 20SSOP, | 1.30
RS-232 Line Driver/ 20TSSOP
Receiver with +15-kV ESD
Protection

TRSF3221E | 3-V o 5.5-V Single- 1,000 1 330r50 | =15 1 Yes — Yes 16SSOP, 16TSSOP | 0.75
Channel RS-232 1-Mbit/s
Line Driver/Receiver with
+15-kV |IEC ESD Protection

TRS32376 | 3-Vto 5.5-V Multichannel | 1,000 5 330r50 | =15 2 Yes — Yes 28S0IC, 28SSOP, | 1.35
RS-232 1-MBit/s Line 28TSSOP
Driver/Receiver

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface

e Selection Tables

RS232 (Continued)

Part Number

Description

3-V 10 5.5-V Single-
Channel RS-232 Line
Driver/Receiver with
+15-kV ESD Protection

3-V to 5.5-V Multichannel
RS-232 Compatible Line
Driver/Receiver

3-V to 5.5-V Multichannel
RS-232 Compatible Line
Driver/Receiver

3-V 10 5.5-V Single-
Channel RS-232 Line
Driver/Receiver with
+15-kV ESD Protection

3-V to 5.5-V Multichannel
RS-232 Line Driver/
Receiver with +15-kV ESD
(HBM) Protection

3-V t0 5.5-V Two Channel
RS-232 1-Mbit/s Line
Driver/Receiver with
+15-kV [EC ESD Protection

3-V 1o 5.5-V Multichannel
RS-232 Line Driver/
Receiver with +15-kV ESD
(HBM) Protection

3-VTo 5.5-V Single
Channel RS-232 1-Mbit/s
Line Driver/Receiver

3-V to 5.5-V Multichannel
RS-232 Line Driver/
Receiver with +15-kV ESD
(HBM) Protection

3-V 10 5.5-V Two Channel
RS-232 1-Mbit/s Line
Driver/Receiver with
+15-kV [EC ESD Protection

3-V 10 5.5-V Multichannel
RS-232 Line Driver/
Receiver with +15-kV ESD
(HBM) Protection

3-V10 5.5-V Single
Channel RS-232 1-Mbit/s
Line Driver/Receiver

3-V 0 5.5-V Single
Channel RS-232 1-Mbit/s
Line Driver/Receiver

3-V 10 5.5-V Single-
Channel RS-232 Line
Driver/Receiver

3-V to 5.5-V Multichannel
RS-232 Line Driver/
Receiver

3-V to 5.5-V Multichannel
RS-232 Line Driver/
Receiver

3-V 10 5.5-V Two Channel
RS-232 Compatible Line
Driver/Receiver

Data
Rate
(kbps)

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

*Suggested resale price in U.S. dollars in quantities of 1,000.

Drivers  Receivers Supply
Per Per Voltage(s)
Package = Package (V)

1 1 3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

3.30r5.0

+15

I
(max)
(mA)

2

Single
Supply

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

1.8Vor
25V
Support

IEC-
61000-4-2
Support

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Pin/Package
16SSOP

28SSOP, 28TSSOP

16S0IC

16SSOP

2850IC, 285S0P

16S0IC, 16SSOP,
16TSSOP

20S0IC, 20SSOP,
20TSSOP

16SSOP, 16TSSOP

2850IC, 285SOP

16S0IC, 16SSOP,
16TSSOP

20S0IC, 20SSOP,
20TSSOP

16SSOP, 16TSSOP

28S0IC, 28SSOP,
28TSSOP

16SSOP

28S0IC, 28SSOP,
28TSSOP

2850IC, 285S0P,
28TSSOP

16S0IC, 16SSOP,
16TSSOP

Price*

1.40

1.45

1.15

1.40

1.45

1.30

0.75

1.45

1.30

0.75

1.35

1.40

1.10

1.65

1.30
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Interface
Q Selection Tables

RS232 (Continued)
Data Drivers ~ Receivers Supply ESD lee 1.8Vor IEC-
Rate Per Per Voltage(s) HBM = (max) Single 25V 61000-4-2

Part Number  Description (kbps)  Package @ Package (v) (kV)  (mA)  Supply Support  Support Pin/Package Price*

SN75C3223 | 3-Vto 5-V Multichannel 1,000 2 2 330r50 @ 15 1 Yes — — 20S0IC, 20SSOP, | 1.45
RS-232 Compatible Line 20TSSOP
Driver/Receiver

SN75C3222 | 3-Vto 5.5-V Multichannel | 1,000 2 2 330r50 | =15 1 Yes = = 20S0IC, 20SSOP, | 1.45
RS-232 Compatible Line 20TSSOP
Driver/Receiver

SN75C3221 | 3-Vto5.5-V Multichannel | 1,000 1 1 330r50 @ =15 1 Yes — — 16S0IC, 165S0P, | 1.30
RS-232 Line Driver/ 16TSSOP
Receiver

SN65C3243 | 3-Vto 5.5-V Multichannel | 1,000 3 5 3.30r50 | =15 1 Yes — = 2850IC, 28SSOP, | 1.80
RS-232 Line Driver/ 28TSSOP
Receiver

SNB5C3238 | 3-Vto 5.5-V Multichannel | 1,000 5 3 33050 | 15 2 Yes — — 28S0IC, 28SSOP, | 1.80
RS-232 Line Driver/ 28TSSOP
Receiver

SN65C3232 | 3-Vto5.5-V Two Channel | 1,000 2 2 330r50 | 15 1 Yes = = 16S0IC, 165S0P, | 1.40
RS-232 Compatible Line 16TSSOP
Driver/Receiver

SN65C3223 | 3-V to 5-V Multichannel 1,000 2 2 330r50 | %15 1 Yes = = 20S0IC, 20SSOP, | 1.60
RS-232 Compatible Line 20TSSOP
Driver/Receiver

SN65C3222 | 3-Vto 5.5-V Multichannel | 1,000 2 2 330r50 | 15 1 Yes = = 20S0IC, 20SSOP, | 1.60
RS-232 Compatible Line 20TSSOP
Driver/Receiver

SN65C322% | 3-Vto 5.5-V Multichannel | 1,000 1 1 330r50 | +15 1 Yes — — 16SSOP, 1.40
RS-232 Line Driver/ 16TSSOP
Receiver

MAX3227 3-V t0 5.5-V Single- 1,000 1 1 330r50 | =15 2 Yes = — 16SS0P 1.40
Channel RS-232 Line
Driver/Receiver with
+15-kV ESD Protection

SN75C189A | Quadruple Low-Power >1,000 0 4 5 — 0.7 Yes — — 14PDIP, 14S0, 0.34
Line Receiver 14S0IC, 14SSOP

SN75C189 Quadruple Low-Power >1,000 0 4 5 — 07 Yes — — 14PDIP, 14S0, 0.34
Line Receiver 14S0IC

SN75189A4 Quadruple Line Receiver | >1,000 0 4 5 — 26 Yes — — 14PDIP, 1450, 0.22

14501C
SN75189 Quadruple Line Receiver | >1,000 0 4 5 — 26 Yes — — 14PDIP, 14S0, 0.22
1450I1C

SN75154 Quadruple Differential >1,000 4 4 5.0 or — | 350r Yes — — 16PDIP, 1650, 0.72
Line Receiver 12.0 40 16S0IC

MC1489A Quadruple Line Receiver | >1,000 0 4 5 = 26 Yes — = 14PDIP 0.25

MC1489 Quadruple Line Receiver | >1,000 0 4 5 — 26 Yes — — 14PDIP 0.25

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Interface

e Selection Tables

I’c
Max
Part Frequency I’c Vee #of Interrupt Reset
Number Description (kHz) Address = Range (V) 1/0s Output Input = 1/0 Type Pin/Package Price*
PCF8574 | Remote 8-Bit I/0 Expander for 12C-Bus 100 0100xxx | 2.5t060 | 8 Yes No | Push-Pull 16PDIP, 16QFN, 1.00
16S0IC, 20TSSOP,
20TVSOP, 20VQFN
PCES574A | Remote 8-Bit I/0 Expander for I2C-Bus 100 0111 xxx | 25160 | 8 Yes No | Push-Pull 16PDIP, 16S0IC, 1.00
20TSSOP, 20TVSOP,
20VQFN
PCFS575 | Remote 16-Bit I2C and SMBus I/0 Expander 400 0100xxx | 251055 | 16 Yes No | Push-Pull 2450IC, 24SSOP, 1.45
with Interrupt Output 24SSOP/QSOP, 24TSSOP,
24TVSOP, 24VQFN
PCF85750 | Remote 16-Bit 12C and SMBus I/0 Expander 400 0100xxx | 45t055 | 16 Yes No Open- 24501C, 24SSOP, 1.45
with Interrupt Output Drain 24SSOP/QSOP, 24TSSOP,
24TVSOP, 24VQFN
TCA6416A | Low Voltage 16-Bit I°C and SMBus I/0 400 010000x | 1.65t055 | 16 Yes Yes | Push-Pull | 24TSSOP, 24QFN,24BGA | 0.85
Expander with Interrupt Output, Reset and
Configuration Registers
TCA7408 | Low Voltage 8-Bit I2C and SMBus I/0 400 1000011 | 1651036 | 8 Yes Yes | Push-Pull 16CSP TBD
Expander with Interrupt Output, Reset, I/0
Direction Registers and Programmable
Pull-Up/Pull-Down Resistors
TCAG40BA | Low Voltage 8-Bit I°C and SMBus /0 400 0100 | 1.65t055 8 Yes Yes | Push-Pull 16TSSOP, 16QFN, 0.75
Expander with Interrupt Output, Reset and 00x 16UQFN,
Configuration Registers
TCA9509 | Level-Translating I2C/SMBus Repeater 400 — 09t055 | — — — Open 8X2QFN 0.65
Drain
TCAS478E | I°C Controlled Keypad Scan IC 1,000 010000x | 1.65t03.6 18 Yes Yes | Push-Pull 25DSBGA 1.20
TCA6507 | Low-Voltage 7-Bit I°C and SMBus LED 400 1000101 | 1.65t036 | 7 — Yes Open 14TSSOP, 12X2QFN, 0.75
Driver with Intensity Control and Shutdown Drain 12BGA
*Suggested resale price in U.S. dollars in quantities of 1,000.
1/0 Expanders
Max AdditionalFeatures 1/0 Type
Frequency 12c V¢c Range No. of Low Configuration | 5-V-Tolerant Push- Open-
Device (Hz) Address (V) 1/0s Power Interrupt Reset Registers 1/0 Pull Drain
PCA9536 400 1000 001 231055 4-bit — — — v 4 v —
PCAG107 400 0011 xxx | 231055 8-bit v v v v v v v
PCA9534 400 0100 xxx 2.3105.5 8-bit v v — v v v —
pCA9534A 400 0111xxx | 23t055 | 8-bit v v — v v v —
PCAJ534 400 1110 Oxx 231055 8-bit v v v v v v —
PCA9554A 400 0111 xxx | 231055 8-bit — v — v v 4 —
PCAI554 400 0100xxx | 231055 8-bit — v — 4 v v —
PCAI557, 400 0011 xxx | 231055 8-bit v v v v v 4
PCA9534 400 0100xxx | 2.3t055 | 16-bit v v — v v v —
PCA9539 400 11101xx | 231055 | 16-bit v v v v v v —
PCAd554 400 0100xxx | 231055 | 16-bit — v — v v v —
PCF8574 100 0100xx | 25t06.0 8-bit — v — — — v —
PCF8574A 100 01M11xx | 25t06.0 | 8-bit — v — — — v —
PCF8575 400 0100xxx | 25t055 | 16-bit — v — — — v —
PCF85756 400 0100xxx | 451055 | 16-bit = v — — — — v
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Interface
Q Selection Tables

Hubs, Buffers and Repeaters

Max I2C Bus Capacitance Supported 1/0 Type
Frequency 12c V¢c Range Channel Enable Master Each Slave 5-V-Tolerant = Push-  Open-
Device (Hz) Address (V) Width Pin EXP Pin Side (pF) Side (pF) 1/0 Pull Drain
PCA9515A 400 None 2.3105.5 2 v — 400 400 v — v
PCA9517, 400 None 09t05.5 2 v — 400 400 v — v
PCAJHTE 400 None 3.0t036 5 v v 400 400 v — v
P8131715 | 1,000 None 3.01012.0 2 — — — — — — —
P82B9G 400 None 2.0t015.0 2 — — 400 400 v — v
PCA9548A 400 None 231055 8 — — 400 400 v — v
TCA4311 400 None 271055 2 — — — — v — v
I2C Special Functions
Max Open-
Frequency r’c Vcc Range Low Enable 5-V-Tolerant Push-Pull Drain
Device Function (kHz) Address (v) Voltage Pin 1/0 1/0 Type 1/0 Type
TCA6507 | LED Driver 400 100 0101 1.6510 3.6 v v v — v
PCA9306 | Voltage Translator 400 None 01055 — v v — —
GPIB Buses
Supply Driver IEEE
Voltage(s) tpd Receiver lgc (max) 488 IEEE
Part Number ~ Description V) (ns) tpd (ns) (mA) Standard (GPIB)  896.1 Pin/Package  Price*
SN75160B Octal General-Purpose Interface Bus Transceiver 5 20 22 110 IEEE 488 (GPIB) Yes — | 20PDIP,20S0IC | 1.45
SN75161B Octal General-Purpose Interface Bus Transceiver 5 20 35 110 IEEE 488 (GPIB) Yes — | 20PDIP,20S0IC | 1.45
SN75162B Octal General-Purpose Interface Bus Transceiver 5 20 35 110 IEEE 488 (GPIB) Yes — 24S0IC 1.45
SN75ALS160 | Octal General-Purpose Interface Bus Transceiver 5 20 18 80 IFEE 488 (GPIB) Yes — | 20PDIP,20S0IC | 1.75
SN75ALS162 | Octal General-Purpose Interface Bus Transceiver 5 20 14 75 IEEE 488 (GPIB) Yes — 2430IC 415
SN75ALS056 | Trapezoidal-Waveform Octal Interface 5 19 18 75 EEE 896.1 (BTL) = Yes | 20PDIP, 20S0IC | 4.20
Bus Transceiver
SN75ALS057, | Trapezoidal-Waveform Quad Interface 5 19 18 40 IEEE 896.1 (BTL) | — Yes 20PDIP, 4.20
Bus Transceiver 20S0IC
SN75ALST6T | Octal General-Purpose Interface Bus Transceiver 5 20 14 75 IEEE 488 (GPIB) Yes — | 20PDIP, 20S0IC | 5.05
*Suggested resale price in U.S. dollars in quantities of 1,000.
Multiplexers and Switches
Max Additional Features 1/0 Type
Frequency 12c Vcc Range Channel Simultaneously 5-V-Tolerant Push- Open-
Device (Hz) Address (v) Width Interrupt Reset Active Channels 1/0 Pull drain
PCA9543A 400 1110 0xx | 231055 | 2-channel v v 1102 v — v
PCA9544A 400 1110xx | 231055 | 4-channel v — 1 v — v
PCA9545A 400 11100xx | 2.3t055 | 4-channel v v 1to4 v — v
PCA9546A 400 1110xx | 231055 | 4-channel — v 1104 v — v
PCA9548A 400 1110x0x | 23t055 | 8-channel — v 1t08 v — v
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Interface

Q Selection Tables

Peripheral Drivers

Peak Qutput ~ Delay
Output = Voltage = Time Switching = Drivers Quad = Output

Part Current  (max) (typ) Input Voltage Per Half -  Clamp

Number Description (mA) (ns)  Compatibility (max) (V) = Package GATE H Diodes Pin/Package Price*

DS3680 Quad Telephone Relay 100 -60 1,000 | CMOS, TTL -60 4 BUFFER | — Yes 14PDIP, 14S0IC 0.28
Drivers

(293 Quadruple Half-H Drivers 2,000 36 800 TIL 36 4 BUFFER | Yes — 16PDIP 2.20

L2930 Quadruple Half-H Drivers 1,200 36 800 TIL 36 4 BUFFER | Yes Yes 16PDIP 2.20

8N75372 | Dual MOSFET Drivers 500 24 20 TIL 24 2 NAND — Yes 8PDIP, 850, 1.62

830IC

SN75374 | Quadruple MOSFET Drivers 500 24 20 TIL 24 4 NAND — Yes 16PDIP, 16S0IC 1.98

SN75437A | Quadruple Peripheral Drivers 750 70 1,950 | CMOS, TTL 35 4 INVERT | — Yes 16PDIP 1.58

SN754410 | Quadruple Half-H Drivers 2,000 36 800 CMOS, TTL 36 4 BUFFER | Yes Yes 16PDIP 1.35

SN754518 | Dual Very-High Speed, High- | 500 30 18 TIL 20 2 AND — — 8PDIP, 850, 0.36
Current Peripheral Drivers 8S0IC

SN754528 | Dual Very-High Speed, High- | 500 30 2 TIL 20 2 NAND | — - 8PDIP, 850, 0.36
Current Peripheral Drivers 8S0IC

6N75453B | Dual Very-High Speed, High- | 500 30 18 TIL 20 2 OR — — 8PDIP, 850, 0.36
Current Peripheral Drivers 8S0IC

6N75454B | Dual Very-High Speed, High- | 500 30 27 TIL 20 2 NOR — — 8PDIP, 850, 0.36
Current Peripheral Drivers 8S0IC

BN75464 Dual High-Voltage, High- 500 35 45 L 30 2 NAND — — 8PDIP, 8S0IC 0.68
Current Peripheral Drivers

SN75463 | Dual High-Voltage, High- 500 35 30 TIL 30 2 OR — — 8PDIP 0.97
Current Peripheral Drivers

BN75464 High-Voltage, High-Current 500 100 250 CMOS, TTL 50 7 INERT | — Yes 16PDIP, 1650, 0.45
Darlington Transistor Arrays 16S0IC

SN75464 | High-Voltage, High-Current 500 100 250 CMOS 50 7 INVERT | — Yes 16PDIP, 16S0IC 0.36
Darlington Transistor Arrays

8N75471 | Dual High-Voltage, High- 500 70 30 TIL 55 2 AND — — 8PDIP, 850IC 0.43
Current Peripheral Drivers

SN75472 | Dual High-Voltage, High- 500 70 45 TIL 55 2 NAND — — 8PDIP, 8S0IC 0.36
Current Peripheral Drivers

SN75477 Dual Peripheral Drivers 500 100 200 CMOS, TTL 55 2 NAND — Yes 8PDIP, 8S0IC 0.36

SN75478 Dual Peripheral Drivers 500 100 200 CMOS, TTL 55 2 OR Yes 8PDIP 0.63

IPL9201 | 8-Channel Relay Driver with 150 165 | 10,80 CMOS 16.5 8 INERT | — Yes 20HTSSOP, 0.50
Integrated 5V LDO and 20PDIP
Zero-Volt Detection

TPL9203 8-Channel Relay Driver with 150 165 | 10,80 CMOS 16.5 8 INVERT | — Yes 20HTSSOP 0.50
Integrated 5V LDO
and Brown-Out Detection

ULN2002A | High-Voltage, High-Current 500 50 250 CMOS 50 7 INVERT | — Yes 16PDIP 0.21
Darlington Transistor Arrays

ULN2003A | High-Voltage, High-Current 500 50 250 CMOS, TTL 50 7 INVERT | — Yes 16PDIP, 1650, 0.21
Darlington Transistor Arrays 16S0IC, 16TSSOP

LLN2003A1 | High-Voltage, High-Current 500 50 250 CMOS, TTL 50 7 INVERT | — Yes 16PDIP, 16S0IC, 0.24
Darlington Transistor Array 16TSSOP

DIN20031V | Seven-Channel Relay and 1000 8 80 CMOS 8 7 INVERT | — Yes | 16S0IC, 16TSSOP | 0.16
Inductive Load Sink Drivers

ULN2003Vi2 | Seven-Channel Relay and 1000 16 80 CMOS 16 7 INVERT | — Yes | 16S0IC, 16TSSOP | 0.16
Inductive Load Sink Drivers

{ULNZ004A | High-Voltage, High-Current 500 50 250 CMO0S 50 7 INVERT | — Yes 16PDIP, 1650, 0.21
Darlington Transistor Array 16S0IC

DEN2004AT | High-Voltage, High-Current 500 50 250 | CMOS, TTL 50 7 INERT | — Yes 16PDIP, 1650, 0.24
Darlington Transistor Array 16S0IC

ULNZ803A | Darlington Transistor Array 500 50 130 CMOS, TTL 50 8 INVERT | — Yes 18PDIP, 18S0IC 0.45

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Easy-to-Use Design Tools.
Custom Resullts.

WEBENCH® Design Center

Use the popular WEBENCH® designer
tools to simultaneously compare
performance across multiple parameters
for complete systems — including
efficiency, size, and cost — in seconds.
Get instant access to the latest simulation
models, parametric data, and package
information for power, lighting, and
sensing applications.

> Optimize your design in seconds
> Simulate your results
> Order a prototype

WEBENCH

Design Center

Single-Circuit Design Tools

Use these support tools to create specific,
single-circuit designs:

¢ WEBENCH Sensor AFE Designer

¢ WEBENCH LED Designer

* WEBENCH Power Designer

e WEBENCH Sensor Designer

Advanced Hierarchical Design Tools

Use these high-level, expert support tools
for creating complex designs:

e WEBENCH LED Architect

e WEBENCH Power Architect

e WEBENCH FPGA Power Architect

e WEBENCH Processor Power Architect

Model Simulation
¢ TINA-TI™ SPICE Simulation Software

WEBENCH Design Center Features

BOM components from more than 115 manufacturers;
complete schematic of your designs; simulate the
dynamic behavior and thermal performance of your
design today; build it with a custom prototype

kit tomorrow!

Standard Linear Guide

98

Texas Instruments 2013


http://www.ti.com/webench

Share, explore and solve

—H
challenges with fellow I ' | I

engineers and Tlers Tl E2E™
Join the Tl E2E" Gommunity Community

2 N R R engineer.to.engineer,
ge2e ti. com solving problems

__________________________

TI University Program offers universities the
industry’s broadest portfolio of analog products.
Teach using Tl's latest analog technology,
differentiate your teaching curriculum and
provide industry relevant education to students.

Add TI to your curriculum contact:

///\g/,
L Tl university program

technology for tomorrow’s innovators

engineeringchange
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Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page

TI E2E™ Community Home Page

e2¢.ti.com

Product Information Centers

Americas Phone +1(512) 434-1560 Asia
Brazil  Phone  0800-891-2616 Phone
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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