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On October 15, 1999, Texas Instruments strengthened its ability to provide you with truly
premier Power Management solutions. We are proud to announce the acquisition of Power
Management expert Unitrode and Battery Management expert Benchmarq.

As you may know, Unitrode has a 40-year history of designing and supplying Power
Management components and subsystems. Benchmarq, based in Dallas and acquired by
Unitrode last year, has won multiple awards for its industry-leading Battery Management
solutions.

TI's commitment to the Power Management marketplace is already evident in its growing
portfolio of industry-leading low dropout regulators, supply voltage supervisors, low-power
DC-DC converters, power distribution switches and processor power products. Now, with the
combination of TI’s and Unitrode’s high-performance products and TI’s leading-edge process
technologies and packaging expertise, we are positioned to provide you with easy-to-use,
high-performance Power Management solutions.

Unitrode brings a family of products that complements TI’s existing portfolio. TI’s worldwide
network of service and support increases access to and support for the Unitrode and
Benchmarq portfolios. Most important, Unitrode brings to this union hundreds of experienced
employees dedicated to the Power Management market.

What's in this for you? Tl and Unitrode designers are working together right now to develop
next-generation Power and Battery Management solutions. Maybe you're looking for
easy-to-design-in, turn-key solutions. Or perhaps you need high-performance products, and
complete systems and applications knowledge so you can put a power system together
yourself. Either way, T is dedicated to satisfying all of your Power Management needs today
and in the future.

The combined Tl and Unitrode Power Management offering comprises a rich portfolio that we
intend to build upon together. To find out more, including ordering samples, you can visit our
website at www.ti.com/sc/powerleader, complete the enclosed reply card, or call us for more
information, using the Tl contact information found on the back cover of this book.




Using Unitrode Data Books

SRAMSs and Real-Time Clocks (NV).

Information in these books is referenced in several ways.
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Data sheets and other information about Unitrode’s products are organized, by business line, into
four volumes: Interface (IF), Portable Power (PP), Power Supply Control (PP), and Nonvolatile

Each book contains general information as well as sections devoted to the specific business line.

: : ;k Informa i
Data Sheet Types v v \ '
Table of Contents Vi vi Vi vi
Master Part Number Index 1-1 1-1 1-1 1-1
Master Application Note Index by Part Number 1-19 1-19 1-19 1-20
Master Application Note Index by Publication Number 1-24 1-24 1-24 1-25
Master Application Note Index by Subject 1-28 1-28 1-28 1-29
Unitrode Product Portfolio 71 10-1 6-1 10-1
3-2
Product Cross-Reference Tables (NV Book Only) - 4512 - -
Ordering Information 2-1 2-1 2-1 2-1

Reading the Indices

e |IF Interface

« NV  Nonvolatile SRAMs and Real-Time Clocks

« PP  Portable Power
« PS  Power Supply Control

The master indices, contained in all four data books, list the location of all data sheets. Each en-
try is preceded by one of the following 2-letter abbreviations:




- Introduction @ —

Unitrode’s Products

~ Unitrode Corporation 'is a world leader in the design and manufacture of innovative,
high-performance linear and mixed-signal ICs and modules. This data book introduces the
Company’s products designed for commercial, industrial, consumer, and military/aerospace ap-
plications.

Focused on power management, battery management, and high-speed data communications,
products include:

« Off-line power management

* DC/DC power management
Protection/supervisory circuits

« Portable power management

« Motion/motor controls

» High-speed interface

« Nonvolatile controllers and NVSRAMs

¢ Real-time clocks
Unitrode also offers an assortment of special function ICs, including fiber-to-curb ringers, CAN
transceivers, IrDA transceivers, cellular power-management products and pager/PDA power con-
trollers.

~ All Unitrode products are backed by design and applications teams that understand the interac-
- tion between the Company’s products and rest of the power system/subsystem. Unitrode designs
technically advanced products in response to customer needs and in anticipation of market
trends.

Whatever the application—Power Management, Battery Management, or Ultrafast Data Commu-
nications—Unitrode is an innovative, dependable and customer-driven source for catalog,
semi-custom, and custom'linear/mixed-signal ICs and modules.
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Worldwide Service
Unitrode serves its customers around the world from many locations:
+ Design centers in New Hampshire, Texas, California, and North Carolina
« Afacility in Dallas for assembly and manufacturing
« Afacility in Singapore for testing, assembly subcontractor coordination, and customer
service
« A worldwide network of manufacturers’ representatives and distributors

Process Capabilities
Unitrode’s bipolar process, optimized for both precision-analog and power functions, is constantly
updated with the latest process options, such as:

« Operating-voltage ranges from 4-65V

» Schottky and integrated injection logic

¢ lonimplant

 Thin-film resistors for high accuracy

« Double-level metallization for high-density, high-current layouts and buried zener reference
The Company’s BiCMOS process is ideal for high-density linear and mixed-mode designs, espe-
cially where speed and low power-consumption are of primary importance.

Options include:

» 3-,2.5-, and 1-micron processes

e Upto 15V operation

« High-current, double-level metallization

» 125 fully isolated, vertical NPN transistors

» Thin-film resistors
This year, a new BCDMOS process offers all the options available with BICMOS, as well as a lat-
eral DMOS device with up to 35V operation for added power-handling capability.

An ISO9001 and 9002 Firm

Unitrode was one of the first U.S. linear/analog manufacturers to achieve IS/ISO 9001/EN29001
registration, and in 1998, the registrars completed recertification of the Merrimack and Singapore
facilities and renewed the Company’s registration to ISO 9001/9002-1994, respectively.

To be registered, the Company passed a rigorous examination of its quality systems—from prod-
uct design through shipment. These registrations thus assure customers all over the world that
Unitrode is adhering to very high, precisely defined standards.

Listening To Customers

To develop custom and semi-custom parts, Unitrode design engineers work very closely with
customers, so all requirements are accurately understood, all possibilities are fully explored, and
all products meet or exceed specified needs.

Unitrode also pays careful attention to customers and markets to help guide its development of
catalog parts. Continuing close contact makes it possible to anticipate industry requirements, and
to create devices that satisfy them.
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Important Notice

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or
to discontinue any product or service without notice, and advise customers to obtain the latest
version of relevant information to verify, before placing orders, that information being relied on is
current and complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent infringe-
ment, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time
of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parame-
ters of each device is not necessarily performed, except those mandated by government require-
ments.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL
RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL
DAMAGE (“CRITICAL APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DE-
SIGNED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT
DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF TI PROD-
UCTS IN SUCH APPLICATIONS 1S UNDERSTOOD TO BE FULLY AT THE CUSTOMER'S
RISK.

In order to minimize risks associated with the customer’s applications, adequate design and op-
erating safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not war-
rant or represent that any license, either express or implied, is granted under any patent right,
copyright, mask work right, or other intellectual property right of Tl covering or relating to any
combination, machine, or process in which such semiconductor products or services might be or
are used. TlI's publication of information regarding any third party’s products or services does not
constitute TI’s approval, warranty or endorsement thereof.

Copyright © 1999, Unitrode Corporation
BENCHMARQ® is a registered trademark, and AutoComp™, Hot Swap Power Manager™ IC, Miller Killer™,
Power Gauge™, Power Minder™, and UTR™ are trademarks of Unitrode Corporation.

Printed in U.S.A.
by Banta Book Group
Harrisonburg, Virginia
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Product Production Status

_ PBODuﬁcfr;j | DESCRIPTION

- STAGE SR e ,
Formative or This document contains the design specifi-
Design cations for product under development.

Specifications may be changed in any man-
ner without notice.

First Production Supplementary data may be published at a
later date. Unitrode reserves the right to
make changes at any time without notice, in
order to improve design and supply the best
product possible.

Full Production Product is in full production.

 Preliminary
'Data Sheets
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UC1844 Current Mode PWM Controller. .............cociiiiiiirnannrnnnns PS/3-289
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UCC18501 Combined PFC/PWMController .. ...........coiiiiininararanns PS/4-15
UCC18502 Combined PFC/PWMController .. ...........coviiiiininareranas PS/4-15
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UC1862 ‘Resonant-Mode Power Supply Controllers ........ aeereneasesses . PS/3-349
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UC1875 Phase Shift ResonantController................¢c.c0viiiiranann PS/3-357
UC1876 Phase Shift Resonant Controller............. Chawerasassasraseanns PS/3-357
UC1877 Phase Shift ResonantController.................cciiiniriinnnenn. PS/3-357
UC1878 Phase Shift ResonantController................ oot PS/3-357
UC1879 Phase Shift ResonantController. ..............cciviiirirninnens PS/3-367
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UC1886 Average Current Mode PWM ControllerIC...............cccvivinnns PS/3-400
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UCC1889 Off-line Power Supply Controller ............covivirinarararenns PS/3-412
UCC1890 Off-Line Battery ChargerCircuit................oeviinnanan., PS/3-418
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UC1901 Isolated Feedback Generator. . ............coiiiiiiininnnnnnnsns PS/7-21
UC1902 Load ShareController .............coiiiiiiiiitirninenrnraranns PS/7-27
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UC1904 Precision Quad SupplyandLineMonitor.............cccvivevnanns PS/7-39
UC1907 Load ShareController ............c.ciciiirirnrarnnarararnnnnns PS/7-44
UC1910 4-Bit DAC and Voltage Monitor .............cciiiiiiniriraneinnes PS/3-437
UCC1913 Negative Voltage Hot Swap Power Manager .. ...................... IF/5-15
UC1914 5V to 35V Hot Swap PowerManager............... ... .oiiatt, IF/5-23
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UCC1921 Latchable Negative Floating Hot Swap Power Manager ............... IF/5-78
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UCC19413 Low Power Synchronous Boost Converter. . ..................o.... PP/7-58
UC19431 Precision Adjustable ShuntRegulator.....................000s 'PS/7-50
UC19432 Precision AnalogController ..........c.cciiviiininnnanennnnan PS/7-56
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UCC1960 Primary-Side StartupController................cciiviiiiirnrnnns PS/3-442
UCC1961 Advanced Primary-Side Startup Controller................. ...t PS/3-450
UC1965 Precision Reference with Low Offset Error Amplifier................ PS/7-60
UCC1972 BiCMOS Cold Cathode Fluorescent Lamp Driver Controller . .. ..... ....PP/8-13
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DV2000S1 Mulii-Chemistry Switching Charger Development System ... ...... ....PP/3-33
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bg2003 Fast-Charge IC. . .. .. ..ottt PP/3-73
DV2003L1 Fast-Charge Development System .. .......... ... ... .. ... . ..., PP/3-85
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bg2050 Li-lon Power Gauge IC. . ... ... .ttt i it PP/4-215
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bg2054 Li-lon Fast-Charge IC. . ... ... . .o e PP/3-170
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Part numbers are listed numerically, not by prefix (bq, DV, EV, UC, UCC).

Products included in this book are listed in bold.

1-56



' Numeric Master Part Index @

Part No. Description Volume/Page
bg2060 SBS v1.1-Compliant Gas-Gauge IC. . . ........ ... .. iiiiiniiinnn.. PP/4-276
bg2092 Gas Gauge IC with SMBus-Like Interface . .. .......... ... .. ... .. .... PP/4-314
bg2110 NiCd or NIMH Gas Gauge Module. .. .......... ittt PP/5-2
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bg2112 NiCd or NiMH Gas Gauge Module with Slow-Charge Control............. PP/5-14
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bg2148 Smart Battery Module with LEDs and Pack Supervisor. . ................ PP/5-40
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EV2200 EV2200 PC Interface Board for Gas Gauge Evaluation .. ............... PP/4-370
bg2201 Nonvolatile Controller (byone) ...t i NV/3-3
bg2202 SRAM Nonvolatile ControllerwithReset. . . .......... ... ... .. ool NV/3-11
bg2203A Nonvolatile Controller with Battery Monitor. . .. ...... e NV/3-19
bg2204A Nonvolatile Controller (by four) . ... ... ...t i i NV/3-27
UCC2305 HID Lamp Controller .................... e e eaaeeaeaans PS/9-1
bg2502 Integrated Backup Unit . ........ ... oot i NV/3-35
UC2524 Advanced Regulating Pulse Width Modulators . .................... PS/3-43
UC2524A Advanced Regulating Pulse Width Modulators. ................... PS/3-48
UC2525A Regulating Pulse Width Modulators. . ..........cccviviiiirarnnns PS/3-54
UC2525B Regulating Pulse Width Modulators..............ccociiiinnnasas PS/3-61
UC2526 Regulating Pulse WidthModulator....................c0cviannnn PS/3-68
UC2526A Regulating Pulse Width Modulator. ...........c..c.ccvvvinnnecnnnn PS/3-75
UC2527A Regulating Pulse Width Modulators. ...........c.cvciviranrnnnss PS/3-54
UC2527B Regulating Pulse Width Modulators. ................ccoiviianan.. PS/3-61
UC2543 Power Supply Supervisory Circuit .............cociivininannnns .. PS/7-5
UC2544 Power Supply Supervisory Circuit ..............cccvivvinanannnian PS/7-5
UC2548 Primary Side PWM Controller ..............oiiiiiiiirnnrnnnansns PS/3-83
UCC2570 Low Power Pulse Width Modulator.....................c.c00nnnt. PS/3-91
UCC25701 Advanced Voltage Mode Pulse Width Modulator ................. PS/3-99
UC2572 Negative Output Flyback Pulse Width Modulator ................... PS/3-108
UC2573 Buck Pulse Width Modulator Stepdown Voltage Regulator ........... PS/3-112
UC2577-12 Simple Step-Up Fixed Voltage Regulators ...................... PS/3-31
UC2577-13 Simple Step-Up Fixed Voltage Regulators ...................... PS/3-31
UC2577-14 Simple Step-Up Fixed Voltage Regulators .............c0venunen PS/3-31
UC2577-15 Simple Step-Up Fixed Voltage Regulators ...................... PS/3-31
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UC2577-ADJ Simple Step-Up Voltage Regulator................ccviiuinann PS/3-36
UC2578 Buck Pulse Width Modulator Stepdown Voltage Regulator ........... PS/3-116
UCC2580-1 Single Ended Active Clamp/Reset PWM.................ccovunnn PS/3-122
UCC2580-2 Single Ended Active Clamp/ResetPWM. ..............ccvveuns PS/3-122
UCC2580-3 Single Ended Active Clamp/Reset PWM.................covuunn PS/3-122
UCC2580-4 Single Ended Active Clamp/ResetPWM. ....................ut. PS/3-122
UCC2581 Micropower Voltage Mode PWM . ............coiiiiiinininnnnnns PS/3-131
UCC2583 Switch Mode Secondary Side Post Regulator. .................... PS/3-139
UC2584 Secondary Side Synchronous Post Regulator. ..................... PS/3-148
UCC2585 Low Voltage Synchronous Buck Controller....................... PS/3-154
UCC2588 5-Bit Programmable Output BiCMOS Power Supply Controller ...... PS/3-163
UC2610 Dual Schottky Diode Bridge. . .........ccoviiiiiirinerennarnnnan PS/7-10
UC2625 Brushless DC MotorController................ccciiiiiniinnnennns PS/8-37
UCC2626 Brushless DC MotorController. ..............cciiiiiiiiinanann. PS/8-50
UC2633 Phase Locked Frequency Controller. . .............ccciiviinnnnnnn PS/8-63
UC2634 Phase Locked Frequency Controller. ...............ccccviriininnns PS/8-70
UC2635 Phase Locked Frequency Controller................coiviivnnnanns PS/8-74
UC2637 Switched Mode Controller for DC Motor Drive.................0.utn PS/8-78
UC2638 Advanced PWM MotorController ...............cciiiiiiinnnnenns PS/8-84
UC2702 Quad PWMRelay Driver. . .........oviiiiiiiiiainsnnrannannnans PS/6-12
UC2705 High Speed PowerDriver...........cuciiriennnrnsnarnnnasnnnns PS/6-16
UC2706 Dual OutputDriver . .........ccoiiiiiiiininarnrnsnnrnsnnrannnsns PS/6-19
UC2707 Dual Channel PowerDriver . .........c.cciitiernnrnnnnunennainannn PS/6-24
UC2708 Dual Non-Inverting PowerDriver. . .........c.coiiiiiinirnannnnenas PS/6-31
UC2709 Dual High-Speed FETDriver .........cccciiiinirnrnenntnannnnnnns PS/6-35
UC2710 High Current FET Driver. .. ........ciiiitiiiininasnsnnsnnnasnnnns PS/6-38
UC2717 Stepper Motor Drive Circuit. ............cciiiiiiiriinarnnannnnns PS/8-92
UC27131 SmartPower Switch . .. ..... ... . ittt ia e nannann PS/9-13
UC27132 SmartPower Switch . ......... ..o iiiii ittt iiaiaananas PS/9-13
UC27133 SmartPower Switch . ......... ..ottt ittt i aiaenanas PS/9-13
UC2714 Complementary Switch FETDrivers. ..........ccoviiiiriinnnnnnns PS/6-43
UC3717 Stepper Motor Drive Circuit. ...........c.oviiiiniriiniiiinannnnns PS/8-92
UC3715 Complementary Switch FETDrivers...........ccciiiiiiinnnennsas PS/6-43
UC2724 Isolated Drive Transmiitter . ...t iiiiiiaannans PS/6-50
UC2725 Isolated High Side FETDriver . ........c.ccoiiiiiniiiiiinnnnnnnanas PS/6-53
UC2726 Isolated Drive Transmitter .. ..........ccciiiiiiriininiinnnnnnanns PS/6-57
UC2727 Isolated High Side IGBT Driver . .........ociiiiiirnennennnannnnns PS/6-62
UC2730 Thermal Monitor . .......cciiiiiiiii i iia s i stsssnnssaasannsnans PS/7-17
UCC27423 Dual BAMOSFET Driver. . ... .. icii i iie e e saenasnanncnnsanns PS/6-68
UCC27424 Dual BAMOSFET DIiVer. . ..o oo viiiiiiii e canansasnnnnnsnsnnan PS/6-68
UCC27425 Dual BAMOSFET Driver. . ......coiiiiienirnrnsnnsannnrnnnnsns PS/6-68
UCC2750 Source RingerController............c.ciiiiiiiiiiiiiinarnannrns PS/9-22
UCC2751 Single Line Ring GeneratorController................ccvivivnnnn PS/9-32
UCC2752 Resonant Ring GeneratorController ... .............ccvivvinnnn. PS/9-38
Part numbers are listed numerically, not by prefix (bq, DV, EV, UC, UCC).
Products included in this book are listed in bold.
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UCC27523 Dual 3A MOSFET Driver With Adaptive LEB..................... PS/6-73
UCC27524 Dual 3A MOSFET Driver With Adaptive LEB...........c...cc0uu.. PS/6-73
UCC27525 Dual 3A MOSFET Driver With Adaptive LEB...............cvuues PS/6-73
UCC2776 Quad FET Driver.......cvovieuiinnnnrasinnasssnsnnsansnsnnnns PS/6-79
UCC2800 Low-Power BiCMOS Current-Mode PWM. ............cccvivunnnnn PS/3-173
UCC2801 Low-Power BiCMOS Current-Mode PWM. .................cconunn. PS/3-173
UCC2802 Low-Power BiCMOS Current-Mode PWM. ...............c.cconutn. PS/3-173
UCC2803 Low-Power BiCMOS Current-Mode PWM. ............c.cvcvenennns PS/3-173
UCC2804 Low-Power BiCMOS Current-Mode PWM. ............ccovumnennn PS/3-173
UCC2805 Low-Power BiCMOS Current-Mode PWM. ........................ PS/3-173
UCC2806 Low-Power BiCMOS Current-Mode PWM. ...............cccivunnn. PS/3-173
UCC2806 Low Power, Dual Output, Current Mode PWM Controller............ PS/3-180
UCC2807-1 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC2807-2 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC2807-3 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC2808-1 Low Power Current Mode Push-PullPWM ...................... PS/3-192
UCC2808-2 Low Power Current Mode Push-PullPWM ................ ... PS/3-192
UCC2809-1 Economy Primary Side Controller. .............c.ccivvininnnnnns PS/3-198
UCC2809-2 Economy Primary SideController..............covirurncnnnnns PS/3-198
UCC2810 Dual Channel Synchronized Current Mode PWM .................. PS/3-205
UCC281-3 Low Dropout 1 Ampere Linear Regulator Family .................... PP/7-5
UCC2813-0 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC2813-1 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC2813-2 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC2813-3 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC2813-4 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC2813-5 Low Power Economy BiCMOS Current Mode PWM. .............. PS/3-212
UCC281-5 Low Dropout 1 Ampere Linear Regulator Family .................... PP/7-5
UCC2817 BiCMOS Power Factor Preregulator. ...............ccvvieienannn. PS/4-5
UCC2818 BiCMOS Power Factor Preregulator. . ...........c.civiiinnnnrnnns PS/4-5
UCC281-ADJ Low Dropout 1 Ampere Linear Regulator Family .. ................ PP/7-5
UC282-1 FastLDO LinearRegulator.............c.cviiiiiinennrecrnnnnnns PS/5-5
UC282-2 FastLDO LinearRegulator...........ccovinciinnnnennnnnnnnnnns PS/5-5
UC2823 High Speed PWMController ...........coviiiirernranennrnnannns PS/3-219
UC282-3 FastLDO Linear Regulator.............cviiiiiiiiiiirinnnnennns PS/5-5
UC2823A High Speed PWMController ...........c.ciiiiiiinarnrnnnnnnnnns PS/3-225
UC2823B High Speed PWMController ............c.cciiiiiiinnarnnannnns PS/3-225
UC2824 High Speed PWM Controller .. .........c.ciuiiiieieinnrnnnnninenn PS/3-233
UC2825 High Speed PWMController ...........coviiriiennnennnnnanannns PS/3-240
UC2825A High Speed PWMController .........c.oviieirarinanennnanannns PS/3-225
UC2825B High Speed PWMController .........cvivevinrerncarnnnsannnnsas PS/3-225
UC2826 Secondary Side Average Current Mode Controller.................. PS/3-247
UC2827-1 Buck Current/Voltage Fed Push-Pull PWM Controllers ............. PS/3-257
UC2827-2 Buck Current/Voltage Fed Push-Pull PWM Controllers . ............ PS/3-257
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UC282-ADJ FastLDO LinearRegulator .............civiiiniiinnnrnnnnens PS/5-5
UC2832 Precision Low Dropout Linear Controllers. ........................ PS/5-11
UC2833 Precision Low Dropout Linear Controllers. ..................cc.t. PS/5-11
UCC283-3 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC2834 High Efficiency LinearRegulator ...............cccviiiainnnnnnns PS/5-18
UC2835 High Efficiency Regulator Controller ....................covvuvnt. PS/5-24
UCC283-5 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC2836 High Efficiency RegulatorController ................cciiiivunnnn. PS/5-24
UCC2837 8-Pin N-FET Linear RegulatorController...............ccoovavuns PS/5-28
UC2838A Magnetic AmplifierController.............ccciiiiiiiinaiiinnenn. PS/3-272
UCC2839 Secondary Side Average Current Mode Controller................. PS/3-276
UCC283-ADJ Low Dropout 3 Ampere Linear Regulator Family . ................. PP/7-12
UC2841 Programmable, Off-Line, PWM Controller ...............cc0vvun.. PS/3-281
UCC284-12 Low Dropout 0.5A Negative Linear Regulator. . .................... PP/7-19
UC2842 Current Mode PWMController. .............coiviiiirarnrnnnnnnn PS/3-289
UC2842A Current Mode PWMController .............cciiiiiiiinannnnnnnns PS/3-296
UC2843 Current Mode PWMController.............c.ciiiiiiiiciarnrnnnnns PS/3-289
UC2843A Current Mode PWMController .. ..........cccviiiirannrnnnnnnnn PS/3-296
UC2844 Current Mode PWMController. .. ...........ciiviiiirarnrnnnaenen PS/3-289
UC2844A Current Mode PWMController ............ccciiiiiiinnnnnnncnns PS/3-296
UC2845 Current Mode PWMController...........c.cociiiirnnrnrnenennnnes PS/3-289
UCC284-5 Low Dropout 0.5A Negative Linear Regulator. .. .. .................. PP/7-19
UC2845A Current Mode PWMController ............ccciiiiiiinnrnennnnnn PS/3-296
UC2846 Current Mode PWMController.............cciiiiiiirannrnnnannns PS/3-302
UC2847 Current Mode PWM Controller. ...........cciiiiiiiiirarnnnnnnsns PS/3-302
UC2848 Average Current Mode PWMController...............ccciiinnienn. PS/3-309
UC2849 Secondary Side Average Current Mode Controller.................. PS/3-317
UCC284-ADJ Low Dropout 0.5A Negative Linear Regulator .. .................. PP/7-19
UCC28500 Combined PFC/PWMController ..........cccciiiiirnnaninenenns PS/4-15
UCC28501 Combined PFC/PWMController ............ccviviurarnnnnnnnnns PS/4-15
UCC28502 Combined PFC/PWMController ...........covivierennnnennnnns PS/4-15
UCC28503 Combined PFC/PWM Controller ...........ccvivnirernsnnnnsnss PS/4-15
UC2851 Programmable, Off-Line, PWMController ......................... PS/3-327
UC285-1 Fast LDO LinearRegulator . ......... ... .. .. .. iiiiiiiiiinenan.. IF/5-35
UC2852 High Power-Factor Preregulator ................coviiiiiiinnnnnnn PS/4-22
UC285-2 Fast LDO LinearRegulator .. ........ ...t IF/5-35
UC2853 High Power FactorPreregulator . ..............cciiiririnnnnnns PS/4-27
UC285-3 Fast LDO Linear Regulator . . ... ..ottt i IF/5-35
UC2854 High Power Factor Preregulator . ...........c.cciiiininnnnnnnnnns PS/4-32
UC2854A Enhanced High Power Factor Preregulator. ...................... PS/4-42
UC2854B Enhanced High Power Factor Preregulator. ...................... PS/4-42
UC2855A High Performance Power Factor Preregulator .................... PS/4-48
UC2855B High Performance Power Factor Preregulator .................... PS/4-48
UC2856 Improved Current Mode PWM Controller.............covvivannneuen PS/3-333
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UCC2857 Isolated Boost PFC Preregulator Controller ...................... PS/4-56
UCC2858 High Efficiency, High Power Factor Preregulator .................. PS/4-65
UC285-ADJ Fast LDO Linear Regulator. .......... ... i, IF/5-35
UCC286 Low Dropout 200mA Linear Regulator.............................. PP/7-29
UC2860 Resonant Mode Power Supply Controller.............. edseseraana PS/3-341
UC2861 Resonant-Mode Power Supply Controllers .................cccuaut. PS/3-349
UC2862 Resonant-Mode Power Supply Controllers ................ccvcvuuns PS/3-349
UC2863 Resonant-Mode Power Supply Controllers ..................c.u.n. PS/3-349
UC2864 Resonant-Mode Power Supply Controllers ................ 0c0uuens PS/3-349
UC2865 Resonant-Mode Power Supply Controllers ........................ PS/3-349
UC2866 Resonant-Mode Power Supply Controllers ..................c.u... PS/3-349
UC2867 Resonant-Mode Power Supply Controllers ........................ PS/3-349
UC2868 Resonant-Mode Power Supply Controllers ................cccuent. PS/3-349
UCC287 Low Dropout 200mA Linear Regulator. . .......... ... ... ... oo, PP/7-29
UC2871 Resonant FluorescentLamp Driver . ........... .. ... it iiennon.. PP/8-2
UC2872 Resonant Lamp BallastController . ............. ... .o iiiin.. PP/8-8
UC2875 Phase Shift ResonantController..............ccciiiiiiiiinnans PS/3-357
UC2876 Phase Shift ResonantController..............c.cviiiiiiiinnnnns PS/3-357
UC2877 Phase Shift ResonantController............c.iviuiiinenrnnnnenss PS/3-357
UC2878 Phase Shift ResonantController. .............c.ciiiiirirnnennnns PS/3-357
UC2879 Phase Shift Resonant Controller..................... eeaeenaaaan PS/3-367
UCC288 Low Dropout 200mA Linear Regulator. .. .................. ... .. .... PP/7-29
UCC2880-4 Pentium®ProController ............ccoiiiiieiininrnrnnannnns PS/3-373
UCC2880-5 Pentium®ProController .............ciciiininrnnnrnnnnnnss PS/3-373
UCC2880-6 Pentium®ProController .............ccviiiieiiinnrnrnnnnnnns PS/3-373
UCC2882-1 Average Current Mode Synchronous Controller with 5-Bit DAC . ... PS/3-380
UCC2884 Frequency Foldback Current Mode PWM Controller ............... PS/3-393
UC2886 Average Current Mode PWM ControllerIC.................ccvvuvnns PS/3-400
UCC2888 Off-line Power SupplyController ..............cccviiiiiinnnenss PS/3-407
UCC2889 Off-line Power Supply Controller .............c.civiiinininennans PS/3-412
UCC2890 Off-Line Battery Charger Circuit...............cccoviiiiiiiinne, PS/3-418
UCC2895 BiCMOS Advanced Phase Shift PWM Controller .................. PS/3-425
UC2901 Isolated Feedback Generator. . ..........coviiiiiiininnrannnnnns PS/7-21
UC2902 Load ShareController ............cciiiiiiinininininenrnrennnns PS/7-27
bg2902 Rechargeable Alkaline Charge/Discharge ControllerIC ... .............. PP/3-194
DV2902 Rechargeable Alkaline Development System . ........................ PP/3-202
UC2903 Quad Supplyand LineMonitor ...........cccviiininininenrnnenns PS/7-32
bgq2903 Rechargeable Alkaline Charge/Discharge ControllerIC ................. PP/3-204
EV2903 bqg2903 Evaluation System . .. ... .. PP/3-214
UC2904 Precision Quad Supply and LineMonitor................cccvvinnnn. PS/7-39
UC2906 Sealed Lead-Acid Battery Charger................ ... i, PP/3-237
UC2907 Load Share Controller ...... e A PS/7-44
UC2909 Switchmode Lead-Acid Battery Charger. . .......... ... ... PP/3-244
UC2910 4-Bit DAC and Voltage Monitor ............ccoviiiverarinenrnnenss PS/3-437
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UCC2913 Negative Voltage Hot Swap Power Manager .. ...................... IF/5-15
UC2914 5V to 35V Hot Swap PowerManager . ... .. IF/5-23
UCC2915 15V Programmable Hot Swap Power Manager . ..................... IF/5-37
UCC2918 Low On Resistance Hot Swap Power Manager . ..................... IF/5-61
UCC2919 3V to 8V Hot Swap Power Manager. .. ............coouuiiinnenenn.. IF/5-68
UCC2921 Latchable Negative Floating Hot Swap Power Manager ............... IF/5-78
UCC2926 +20A Integrated CurrentSensor.............c.coviiiivinaranannnss PS/9-43
L293/D Push-Pull Four ChannelDriver............c.cviiiiiirnerarnrnnruns PS/6-5
UCC29401 Advanced Low Voltage Boost Controller . ... ...................... PP/7-34
UCC29411 Low Power Synchronous Boost Converter. . ....................... PP/7-58
UCC29412 Low Power Synchronous Boost Converter. . ....................... PP/7-58
UCC29413 Low Power Synchronous Boost Converter. .. ...................... PP/7-58
UCC29421 High Power Synchronous Boost Controller . ....................... PP/7-66
UCC29422 High Power Synchronous Boost Controller . ....................... PP/7-66
UC29431 Precision Adjustable Shunt Regulator........................... PS/7-50
UC29432 Precision AnalogController ...............ciiiiiinininnnnnnnns PS/7-56
bq2945 Gas Gauge IC with SMBus-Like Interface .. ............ ... ... ... ... PP/4-340
UCC2946 Microprocessor Supervisor with Watchdog Timer .................... PP/7-88
UC2950 Half-Bridge Bipolar Switch. .............cc it iiiiiiaaa PS/6-10
bg2954 Li-lon Fast-Charge IC. . ... ... .. .. i i e PP/3-217
DV2954S1H Li-lon Charger Development System . .. ....... ... ... ... ..., PP/3-235
DV2954S1L Li-lon Charger Development System . ......... ... .. ... ... ....... PP/3-233
UCC2956 Switch Mode Lithium-lon Battery Charger Controller. . ................ PP/3-253
UCC2960 Primary-Side StartupController...............¢ccciiiiiieirnannn PS/3-442
UCC2961 Advanced Primary-Side Startup Controller....................... PS/3-450
UC2965 Precision Reference with Low Offset Error Amplifier................ PS/7-60
UCC2972 BiCMOS Cold Cathode Fluorescent Lamp Driver Controller . .. ......... PP/8-13
UC3173A Full Bridge Power Amplifier .................... e PS/8-5
UC3175B Full Bridge Power Amplifier ............c.ciiiiiiiiiiiinnarnnnnn PS/8-16
UC3176 Full Bridge Power Amplifier. ...........ccciiiiiiiiiii it ennrnns PS/8-21
UC3177 Full Bridge Power Amplifier. ..........cciiiiiiii i innnns PS/8-21
UC3178 Full Bridge Power Amplifier. ............c.oiiiiiiiin e PS/8-25
bg3285 Real-Time Clock IC(RTC) . ... .ot et NV/4-3
bg3285E/L Real-Time Clock ICS (RTC) . . . ... oo e e NV/4-22
bg3285EC/L.C Real-Time Clock ICS (RTC) ... ... oot e NV/4-46
bg3285ED/LD Real-Time Clock ICS (RTC) ... ... .ottt e NV/4-69
bg3285LF ACPI-Compliant Real-Time Clock IC .. ... ... ... .. .. .. ... ...... NV/4-92
bq3287/bq3287A Real-Time Clock Module ........... ... .. .. .. .. ... ...... NV/4-111
bg3287E/bq3287EA Real-Time Clock Module . .......... ... ... i, NV/4-115
bg3287LD Real-Time Clock Module . ........... ...t NV/4-119
UCC3305 HIDLampController .............cciiiiirnncrnnernarnansnnns PS/9-5
UC3517 Stepper Motor DriveCircuit. ... ............cciiiiiiiiininannnnnn PS/8-30
UC3524 Advanced Regulating Pulse Width Modulators . .................... PS/3-43
UC3524A Advanced Regulating Pulse Width Modulators.................... PS/3-48
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UC3525A Regulating Pulse Width Modulators. ..............ccciivininnnnn. PS/3-54
UC3525B Regulating Pulse Width Modulators.................cc0vivinennn. PS/3-61
UC3526 Regulating Pulse Width Modulator...............c.civivivinnnn. PS/3-68
UC3526A Regulating Pulse WidthModulator. ................ccivievienans PS/3-75
UC3527A Regulating Pulse WidthModulators..............ccciviriinnnnnns PS/3-54
UC3527B Regulating Pulse Width Modulators.................c0ivinennn. PS/3-61
UC3543 Power Supply Supervisory Circuit ...............coiiiiiinnnnrnns PS/7-56
UC3544 Power Supply Supervisory Circuit ............. . ciiiiirininnnnns PS/7-5
UC3548 Primary Side PWM Controller ............cociiiiineniinsnarannnns PS/3-83
UCC3570 Low Power Pulse Width Modulator. .................covivinennn. PS/3-91
UCC35701 Advanced Voltage Mode Pulse Width Modulator ................. PS/3-99
UC3572 Negative Output Flyback Pulse Width Modulator ................... PS/3-108
UC3573 Buck Pulse Width Modulator Stepdown Voltage Regulator ........... PS/3-112
UC3578 Buck Pulse Width Modulator Stepdown Voltage Regulator ........... PS/3-116
UCC3580-1 Single Ended Active Clamp/ResetPWM..................c0ennn PS/3-122
UCC3580-2 Single Ended Active Clamp/ResetPWM. ..............c.cvivunnn PS/3-122
UCC3580-3 Single Ended Active Clamp/Reset PWM. .............c.ccuvunnn PS/3-122
UCC3580-4 Single Ended Active Clamp/Reset PWM........................ PS/3-122
UCC3581 Micropower Voltage Mode PWM . ...........cciiiiininrnnannnens PS/3-131
UCC3583 Switch Mode Secondary Side Post Regulator. .................... PS/3-139
UC3584 Secondary Side Synchronous Post Regulator. ..................... PS/3-148
UCC3585 Low Voltage Synchronous Buck Controller....................... PS/3-154
UCC3588 5-Bit Programmable Output BiCMOS Power Supply Controller ...... PS/3-163
UC3610 Dual Schottky Diode Bridge. . ..........cviiiirnrannenrarnnnnnss PS/7-10
UC3611 Quad Schottky Diode Array . .........ovcviurnrnrarennnsnrnranass PS/7-12
UC3612 Dual Schottky Diode..........c.ivririiin it areienensnnnnnns PS/7-15
UC3625 Brushless DC MotorController..............iviiiiiinrnnnnannss PS/8-37
UCC3626 Brushless DC Motor Controller. .............c.cciiiiiiiiirnnnrnss PS/8-50
UC3633 Phase Locked Frequency Controller. .............ccviinirnnnnnnn PS/8-63
UC3634 Phase Locked Frequency Controller. ................cccvevinnnns PS/8-70
UC3635 Phase Locked Frequency Controller. .................cviiiunnan.n PS/8-74
UC3637 Switched Mode Controller for DC Motor Drive. ..............ccvuaut. PS/8-78
UC3638 Advanced PWM MotorController ...........c.ciiiiiiirennnnnenss PS/8-84
UC3702 Quad PWM Relay Driver. . .........cciiiiirinanenranarnnsnnnnnns PS/6-12
UC3705 High Speed PowerDriver................ ke rassreraanraes PS/6-16
UC3706 Dual OQutput Driver . ..........cicvitiennrnsnnaransssnsarsnnannns PS/6-19
UC3707 Dual Channel PowerDriver .............cooiiirirnnrnnnrannranass PS/6-24
UC3708 Dual Non-Inverting Power Driver...............cvovivnnnns Ceaeaas PS/6-31
UC3709 Dual High-Speed FET Driver .........ccievirienararnerarnnnanans PS/6-35
UC3710 HighCurrent FETDriver.........c.iiiiiirerenrnraneranennnanss PS/6-38
UC3711 Dual Ultra High-Speed FET Driver.........cciviiviraneranennnenss PS/6-41
UC37131 SmartPower Switch . ............iiiiiiiiiii s e e e e PS/9-13
UC37132 Smart Power Switch........... fe e raeaaasaaareaaenaaa s PS/9-13
UC37133 SmartPowerSwitch ............coivviiieiinnnnnns [ PS/9-13
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UC3714 Complementary Switch FET Drivers...........cccvviriiiinnannnens PS/6-43
UC3715 Complementary Switch FET Drivers............cccviieiininnnnnnns PS/6-43
UC3717 Stepper MotorDrive Circuit. ...t aiainarannnns PS/8-92
UC3717A Stepper Motor Drive Circuit. . .. ......ciiiiinii it inannnnns PS/8-100
UC3724 Isolated Drive Transmitter .. .........coiiiiiiiiiii i ianannnnnnns PS/6-50
UC3725 Isolated High Side FETDriver ...........cociiiiiiirarannranennns PS/6-53
UC3726 Isolated Drive Transmiitter .. ..........cciiiiiiiiniiiiinnnnnns PS/6-57
UC3727 Isolated High Side IGBT Driver .........ciiviirernrnenernarninens PS/6-62
UC3730 Thermal Monitor . .........c.civiiiiiiiianenenenenrerannsannnnns PS/7-17
UCC37423 Dual BAMOSFET DriVer. . .. oo iveitiienanecintnraranasannnnns PS/6-68
UCC37424 Dual BAMOSFET DIiVer. . ..o v iviitnenenannnsnsasannsanannns PS/6-68
UCC37425 Dual BAMOSFET Driver. . .. ..ot iti e i cneninsararanannnnnnns PS/6-68
UCC3750 Source RingerController. . ..........c.ccoiiiiiiiiriirininnnnnnns PS/9-22
UCC3751 Single Line Ring Generator Controller...................ccooua. PS/9-32
UCC3752 Resonant Ring GeneratorController ............................ PS/9-38
UCC37523 Dual 3A MOSFET Driver With Adaptive LEB ..................... PS/6-73
UCC37524 Dual 3A MOSFET Driver With Adaptive LEB..................... PS/6-73
UCC37525 Dual 3A MOSFET Driver With Adaptive LEB . ........ .. .......... PS/6-73
UC3770A High Performance Stepper Motor Drive Circuit. ................... PS/8-108
UC3770B High Performance Stepper Motor Drive Circuit. ................... PS/8-108
UCC3776 QUad FET Driver. . ........oiitiiiiinnan e ranncasanranannnnns PS/6-79
UCC3800 Low-Power BiCMOS Current-Mode PWM ...............c.ovnnn. PS/3-173
UCC3801 Low-Power BiCMOS Current-Mode PWM ................cc.vunn. PS/3-173
UCC3802 Low-Power BiCMOS Current-Mode PWM .................c..uut. PS/3-173
UCC3803 Low-Power BiCMOS Current-Mode PWM ...............ccvvuent. PS/3-173
UCC3804 Low-Power BiCMOS Current-Mode PWM ................c.covuent. PS/3-173
UCC3805 Low-Power BiCMOS Current-Mode PWM ...............c0cvvuvnnn PS/3-173
UCC3806 Low Power, Dual Output, Current Mode PWM Controller ........... PS/3-180
UCC3807-1 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC3807-2 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC3807-3 Programmable Maximum Duty Cycle PWM Controller ............ PS/3-187
UCC3808-1 Low Power Current Mode Push-PullPWM...................... PS/3-192
UCC3808-2 Low Power Current Mode Push-PullPWM...................... PS/3-192
UCC3809-1 Economy Primary SideController. .. ............ccciieinneannns PS/3-198
UCC3809-2 Economy Primary Side Controller..................ccivivnnt. PS/3-198
UCC3810 Dual Channel Synchronized Current ModePWM .................. PS/3-205
UCC381-3 Low Dropout 1 Ampere Linear Regulator Family . ................... PP/7-5
UCC3813-0 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC3813-1 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC3813-2 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC3813-3 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC3813-4 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC3813-5 Low Power Economy BiCMOS Current Mode PWM .............. PS/3-212
UCC381-5 Low Dropout 1 Ampere Linear Regulator Family . ................... PP/7-5
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UCC3817 BiCMOS Power Factor Preregulator. . ... heaes ke reasasaraaaaaaas PS/4-5
UCC3818 BiCMOS Power Factor Preregulator. ....................... i....PS/4-5
UCC381-ADJ Low Dropout 1 Ampere Linear Regulator Family . ....... e PP/7-5
UC382-1 FastLDO LinearRegulator...................ciiivveveinnnn....PS/5-5
UC382-2 Fast LDO Linear Regulator.................... ., PS/5-5
UC3823 High Speed PWMController ............coiiiiiiiivinrnrnnnnnns PS/3-219
UC382-3 FastLDO LinearRegulator.............ccciiiiiiiiinirarnrarans PS/5-5
UC3823A High Speed PWMController ...........cociciiiriiiinnnrnnasans PS/3-225
UC3823B High Speed PWMController ............ccciiiiiiririrnrnranans PS/3-225
UC3824 High Speed PWMController . .........c.ciciiiiinrninnnrnnanans PS/3-233
UC3825 High Speed PWMController ..........ccciciiiiinrnrarnrnranans PS/3-240
UC3825A High Speed PWM Controller ............cuiiiririrnnrarnnnnnss PS/3-225
UC3825B High Speed PWMController ...........ccviiiirnrnrnrnrannrnnnns PS/3-225
UC3826 Secondary Side Average Current Mode Controller.................. PS/3-247
UC3827-1 Buck Current/Voltage Fed Push-Pull PWM Controllers ............. PS/3-257
UC3827-2 Buck Current/Voltage Fed Push-Pull PWM Controllers ............ .. PS/3-257
UC382-ADJ FastLDO LinearRegulator ..............ccciiiiiiiiinnnnnnn. PS/5-5
UCC3830-4 5-Bit Microprocessor Power Supply Controller .................. PS/3-263
UCC3830-5 5-Bit Microprocessor Power Supply Controller .................. PS/3-263
UCC3830-6 5-Bit Microprocessor Power Supply Controller . ................. PS/3-263
UCC3831 Universal Serial Bus Power Controller . .. .......................... IF/5-3
UC3832 Precision Low Dropout Linear Controllers. ............ L PS/5-11
UC3833 Precision Low Dropout Linear Controllers..............ccivevurunn PS/5-11
UCC383-3 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC3834 High Efficiency LinearRegulator ................coiiiiinanann. PS/5-18
UC3835 High Efficiency Regulator Controller ...................... e PS/5-24
UCC383-5 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC3836 High Efficiency RegulatorController ..............c..cocvienennnn PS/5-24
UCC3837 8-Pin N-FET Linear Regulator Controller...............c..c0cuven PS/5-28
UC3838A Magnetic Amplifier Controller. .............coivininrnns anis PS/3-272
UCC3839 Secondary Side Average Current Mode Controller................. PS/3-276
UCC383-ADJ Low Dropout 3 Ampere Linear Regulator Family . .. ............... PP/7-12
UC3841 Programmable, Off-Line, PWM Controller ......................... PS/3-281
UCC384-12 Low Dropout 0.5A Negative Linear Regulator. . .................... PP/7-19
UC3842 Current Mode PWM Controller. .............oiiiniininniinnnnnn PS/3-289
UC3842A Current Mode PWM Controller ............coviiivirnrnrnrnnenns PS/3-296
UC3843 Current Mode PWM Controller. ......... e aasasaeasasaraaaranen PS/3-289
UC3843A Current Mode PWMController ............cccviiiirinnrncrnnnss PS/3-296
UC3844 Current Mode PWMController.. . .........cvvirinnananinarannnnnss PS/3-289
UC3844A Current Mode PWMController .............cvivininarnrarnnnnns PS/3-296
UC3845 Current Mode PWMController...........cciiiiiiirnrarnrarnnanns PS/3-289
UCC384-5 Low Dropout 0.5A Negative Linear Regulator. . . . . . S PP/7-19
UC3845A Current Mode PWM Controller .............ccciiiiiiiniiannnns. PS/3-296
UC3846 Current Mode PWMController............civiiininanancncnnnnnss PS/3-302
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UC3847 Current Mode PWMController...........ccvviiinineiirarnnnnnnnns PS/3-302
UC3848 Average Current Mode PWM Controller...................ovientn PS/3-309
UC3849 Secondary Side Average Current Mode Controller.................. PS/3-317
UCC384-ADJ Low Dropout 0.5A Negative Linear Regulator .. .................. PP/7-19
UCC38500 Combined PFC/PWM Controller ............civiiiiiirarnrnnnnsns PS/4-15
UCC38501 Combined PFC/PWMController .............cciuiiiiiiirnnann. PS/4-15
UCC38502 Combined PFC/PWMController ...............cciiiiiiiranann. PS/4-15
UCC38503 Combined PFC/PWM Controller .............ccoiviiiiirnrnnnnn, PS/4-15
UC3851 Programmable, Off-Line, PWM Controller ...............ccuvvuvnn. PS/3-327
UC385-1 FastLDO LinearRegulator . .. ...... ... ... i, IF/5-35
UC3852 High Power-Factor Preregulator .............cciiiiiinnnnnnnanss PS/4-22
UC385-2 FastLDO LinearRegulator . . ....... ... .. ..., IF/5-35
UC3853 High Power FactorPreregulator ................ccociiiriinnnannns PS/4-27
UC385-3 FastLDO LinearRegulator . .. ....... ... . . ... IF/5-35
UCC38531 Universal Serial Bus Power Controller. . . ......................... IF/5-6
UC3854 High Power Factor Preregulator ...............ccchiviinirinnnnnnn PS/4-32
UC3854A Enhanced High Power Factor Preregulator....................... PS/4-42
UC3854B Enhanced High Power Factor Preregulator....................... PS/4-42
UC3855A High Performance Power Factor Preregulator .................... PS/4-48
UC3855B High Performance Power Factor Preregulator .................... PS/4-48
UC3856 Improved Current Mode PWM Controller................cccivvunnn. PS/3-333
UCC3857 Isolated Boost PFC Preregulator Controller ...................... PS/4-56
UCC3858 High Efficiency, High Power Factor Preregulator.................. PS/4-65
UC385-ADJ FastLDO LinearRegulator. ............. ... ... ... ... ..., IF/5-35
UCC386 Low Dropout 200mA Linear Regulator. . ............................ PP/7-29
UC3860 Resonant Mode Power Supply Controller ...................covout. PS/3-341
UC3861 Resonant-Mode Power Supply Controllers ...............ccveveun. PS/3-349
UC3862 Resonant-Mode Power Supply Controllers ........................ PS/3-349
UC3863 Resonant-Mode Power Supply Controllers ........................ PS/3-349
UC3864 Resonant-Mode Power Supply Controllers .................c.ccueut. PS/3-349
UC3865 Resonant-Mode Power Supply Controllers .................ccueu. PS/3-349
UC3866 Resonant-Mode Power Supply Controllers ........................ PS/3-349
UC3867 Resonant-Mode Power Supply Controllers ...............c.cviuunn PS/3-349
UC3868 Resonant-Mode Power Supply Controllers .................ccvvautn PS/3-349
UCC387 Low Dropout 200mA Linear Regulator. . ....... ... ... ... ... ... ..... PP/7-29
UC3871 Resonant Fluorescent Lamp Driver ........... ... .. ... . ..., PP/8-2
UC3872 Resonant Lamp Ballast Controller ........... ... ... .. .. .. .. ...... PP/8-8
UC3875 Phase Shift ResonantController. ................coiviiiiinnnnn, PS/3-357
UC3876 Phase Shift ResonantController.................cciiiiiiirnnann. PS/3-357
UC3877 Phase Shift ResonantController....................ciiiiianan.. PS/3-357
UC3878 Phase Shift ResonantController..................c.ccciiiiiinnann. PS/3-357
UC3879 Phase Shift ResonantController....................ciiiianan.. PS/3-367
UCC388 Low Dropout 200mA Linear Regulator. . ............................ PP/7-29
UCC3880-4 Pentium®ProController ............ccciiiiiiiiiiiriinrananns PS/3-373
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UCC3880-5 Pentium®ProController ............ccoviveiiiinnrnnnnnns .. PS/3-373
UCC3880-6 Pentium®ProController ...........c.coviiriiiinnrnennns RN PS/3-373
UCC3882-1 Average Current Mode Synchronous Controller with 5-Bit DAC . ... PS/3-380
UCC3884 Frequency Foldback Current Mode PWM Controller ............... PS/3-393
UC3886 Average Current Mode PWM ControllerIC...............c.cvvnnnn. PS/3-400
UCC3888 Off-line Power Supply Controller ............... Ch e e eea e PS/3-407
UCC3889 Off-line Power Supply Controller ............c.ccciviiiiiiinnarnns PS/3-412
UCC3890 Off-Line Battery Charger Circuit................cciiiiinannans PS/3-418
UCC3895 BiCMOS Advanced Phase Shift PWM Controller .................. PS/3-425
UC3901 Isolated Feedback Generator. .. ...........ccvivinirennnrnrnrarans PS/7-21
UC3902 Load ShareController .............coviiiiiririnaranenrnrnsarans PS/7-27
UC3903 Quad Supply and Line Monitor . ................ e rsareeeranns PS/7-32
UC3904 Precision Quad Supply and Line Monitor. . .........ccoovvivannnns PS/7-39
UC3906 Sealed Lead-Acid Battery Charger. .............oviiiiinnnnnnn.. PP/3-237
UC3907 Load ShareController ............c.couiriiririnranrnnrnnrnnnnnss PS/7-44
UC3909 Switchmode Lead-Acid Battery Charger. . ........................... PP/3-244
UCC391 5-Bit Programmable Output BICMOS Precision Voltage Reference .. .. PS/3-434
UC3910 4-Bit DAC and Voltage Monitor ................. i, PS/3-437
UCC3911 Lithium-lon Battery Protector . . . ................. P PP/6-26
UCC3912 Programmable Hot Swap Power Manager. . .......... P IF/5-9
UCC3913 Negative Voltage Hot Swap Power Manager . ....................... IF/5-15
UC3914 5V to 35V Hot Swap Power Manager.. . ...........ccoiiiiinennnnn.n.. IF/5-23
UCC3915 15V Programmable Hot Swap Power Manager . ..................... IF/5-37
UCC39151 15V Programmable Hot Swap Power Manager . .................... IF/5-42
UCC3916 SCSI Termpower Manager. .............oieiiinunann.n e IF/5-47
UCC39161 Low Current Hot Swap PowerManager. . .............c.oivienon.. IF/5-50
UCC3917 Positive Floating Hot Swap Power Manager. . .......................IF/5-53
UCC3918 Low On Resistance Hot Swap Power Manager .. .................... IF/5-61
UCC3919 3V to 8V Hot Swap Power Manager. . .........c..ooitinininennan.. IF/5-68
UCC3921 Latchable Negative Floating Hot Swap Power Manager ............... IF/5-78
UCC3926 =+ 20A Integrated CurrentSensor ..........covivevanenencaranans PS/9-43
UCC39401 Advanced Low Voltage BoostController . ........... .............. PP/7-34
UCC39411 Low Power Synchronous Boost Converter. .. ...................... PP/7-58
UCC39412 Low Power Synchronous Boost Converter. . ............... P PP/7-58
UCC39413 Low Power Synchronous Boost Converter. .. .................co... PP/7-58
UCC3941-3 1V Synchronous Boost Converter. .. ...........cooiiiiienanan.. PP/7-48
UCC3941-5 1V Synchronous Boost Converter. . .......... e i PP/7-48
UCC3941-ADJ 1V Synchronous Boost Converter .............. e PP/7-48
UCC39421 High Power Synchronous Boost Controller .. ...................... PP/7-66
UCC39422 High Power Synchronous Boost Controller ........................ PP/7-66
UC39431 Precision Adjustable Shunt Regulator.......... eesseiaressaiens PS/7-50
UC39431B Precision Adjustable Shunt Regulator. ......................... PS/7-50
UC39432 Precision AnalogController ...........ccviiiiiiiirirenrnnnnnns PS/7-56
UC39432B Precision AnalogController . ...........c.ciiiiiiinininrnennnns PS/7-56
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UCC3946 Microprocessor Supervisor with Watchdog Timer .................... PP/7-88
UCC3952-1 Enhanced Single Cell Lithium-lon Battery ProtectionIC. .. ........... PP/6-32
UCC3952-2 Enhanced Single Cell Lithium-lon Battery Protection IC. .. ........... PP/6-32
UCC3952-3 Enhanced Single Cell Lithium-lon Battery Protection IC. .. ........... PP/6-32
UCC3952-4 Enhanced Single Cell Lithium-lon Battery Protection IC. .. ........... PP/6-32
UCC3954 Single Cell Lithium-lonto +3.3V Converter . ........................ PP/7-93
UCC3956 Switch Mode Lithium-lon Battery Charger Controller. . ................ PP/3-253
UCC3957-1 Three - Four Cell Lithium-lon Protector Circuit . . . .................. PP/6-37
UCC3957-2 Three - Four Cell Lithium-lon Protector Circuit . . .. ................. PP/6-37
UCC3957-3 Three - Four Cell Lithium-lon Protector Circuit . . . . ................. PP/6-37
UCC3957-4 Three - Four Cell Lithium-lon Protector Circuit . . . .................. PP/6-37
UCC3958-1 Single Cell Lithium-lon Battery ProtectionIC ...................... PP/6-44
UCC3958-2 Single Cell Lithium-lon Battery ProtectionIC ... ................... PP/6-44
UCC3958-3 Single Cell Lithium-lon Battery ProtectionIC . ..................... PP/6-44
UCC3958-4 Single Cell Lithium-lon Battery ProtectionIC ... ................... PP/6-44
UCC3960 Primary-Side StartupController..................ccviiiiienan.. PS/3-442
UCC3961 Advanced Primary-Side Startup Controller....................... PS/3-450
UC3965 Precision Reference with Low Offset Error Amplifier................ PS/7-60
UCC3972 BiCMOS Cold Cathode Fluorescent Lamp Driver Controller . .. ......... PP/8-13
UCC3981 Universal Serial Bus Hot Swap Power Controller. ... ................. IF/5-88
UCC39811 Universal Serial Bus Hot Swap Power Controller. . . ................. IF/5-91
UCC3985 Programmable CompactPCl Hot Swap Power Manager ............... IF/5-94
UCC3995 Simple Single Channel External N-FET Hot Swap Power Manager ... ... IF/5-98
UCC3996 Dual Sequencing Hot Swap PowerManager. ....................... IF/5-100
bq4010/Y 8Kx8 Nonvolatile SRAM . . . ... ... i e NV/5-3
bg4011/Y 32Kx8 Nonvolatile SRAM . . . ... ... .. i NV/5-13
bg4013/Y 128Kx8 Nonvolatile SRAM . . . .. .. ... i NV/5-23
bg4014/Y 256Kx8 Nonvolatile SRAM . . . .. .. .. ... NV/5-33
bg4015/Y 512Kx8 Nonvolatile SRAM . .. ... .. ... e NV/5-42
bg4016/Y 1024Kx8 Nonvolatile SRAM . ... ... ... i NV/5-52
bq4017/Y 2048Kx8 Nonvolatile SRAM . . . ... ... ... . e NV/5-61
bg4285 Real-Time Clock Module with NVRAM Control. ....................... NV/4-123
bg4285E/L Enhanced RTC Module with NVRAM Control .. .................... NV/4-143
bg4287 Real-Time Clock Module with NVRAM Control. . ...................... NV/4-168
bg4310/Y 8Kx8 ZEROPOWER Nonvolatile SRAM. . ......... ... ... .. .. .... NV/5-70
bg4311Y/L 32Kx8 ZEROPOWER Nonvolatile SRAM. . . ............. ... .. .... NV/5-81
bg4802 Y2K-Compliant Parallel RTC with CPU Supervisor. .................... NV/4-174
bg4822Y RTC Module with 8KX8 NVSRAM. . . . .. ... NV/4-176
bq4823Y TIMEKEEPER Module with 8Kx8 NVSRAM. . ....................... NV/4-191
bg4830Y RTC Module with 32Kx8 NVSRAM. . .. ... ... ..., NV/4-205
bg4832Y RTC Module with 32Kx8 NVSRAM. . .. ... ... ... NV/4-218
bg4833Y TIMEKEEPER Module with 32Kx8 NVSRAM. ... .................... NV/4-233
bg4842Y RTC Module with 128Kx8 NVSRAM. . . . . ... ... i NV/4-247
bq4845/Y Parallel RTC Module with CPU Supervisor .. ..., NV/4-262
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bq4847/Y RTC Module with CPU Supervisor . .. ......coine i e NV/4-279
bg4850Y RTC Module with 512Kx8 NVSRAM. . . . ... ... ... NV/4-282
bg4852Y RTC Module with 512Kx8 NVSRAM. . . . ... ... .. i NV/4-295
UC494A/AC ‘Advanced Regulating Pulse Width Modulators. ................. PS/3-460 .
UC495A/AC Advanced Regulating Pulse Width Modulators. ................. PS/3-460
UCS5170A Octal Line Driver. . .. .ot it et it e et e et e et eaen IF/6-2
UC5171 - Octal Line Driver. . . .. ...ttt e i et e et e i e e iaes IF/6-6
UC5172 Octal Line Driver. . . ...ttt e et e et et e e i e eaens IF/6-10
UC5180C Octal Line Receiver ... ... ...ttt i et e e IF/6-14
UC5181C OctalLine Receiver .. ...ttt e et i eaens IF/6-17
UCC5341 IrDA 2.4kbps to 115.2kbps Receiver . . ... ... ... . ... PP/9-2
UCC5342 IrDA 2.4kbps to 115.2kbps Transceiver . .. ... ... ..o, PP/9-6
UCC5343 IrDA Transceiver with Encoder/Decoder. . . ...........coiviennnnn.n. PP/9-10
UCS5350 CAN TranSCeIVEr . . . . .ottt et et et e e et e e et e e e et e IF/6-20
UC5351 CAN Transceiver with Voltage Regulator . ............. ... ... .. ... IF/6-26
UCC5510 Low Voltage Differential (LVD/SE) SCSI 9 Line Terminator . ............ IF/3-5
UC560 27-Line SCSI Source/Sink Regulator .. ........ ..., IF/4-3
UC5601 SCSI Active Terminator. . . . .... ..o IF/3-9
UC5602 SCSI Active Terminator. . ... ...oou ittt et et e e eeeann IF/3-13
UC5603 9-Line SCSI Active Terminator .. ..........c.iitiiiii i IF/3-18
UC5604 9-Line Low Capacitance SCSI Active Terminator. ..................... IF/3-22
UC5605 9-Line Low Capacitance SCSI Active Terminator. . .................... IF/3-26
UCC5606 - 9-Line 3-5 Volt SCSI Active Terminator, Reverse Disconnect ........... IF/3-30
UC5607 Plug and Play, 18-Line SCSI Active Terminator ....................... IF/3-34
UC5608 18-Line Low Capacitance SCSI Active Terminator. .. .................. IF/3-40
UC5609 18-Line Low Capacitance SCSI Active Terminator. .. .................. IF/3-40
UCC561. Low Voltage Differential SCSI (LVD) 27 Line Regulator Set. . ............ IF/4-7
UC5612 9-Line Low Capacitance SCSI Active Terminator. ... .................. IF/3-43
UC5613 9-Line Low Capacitance SCSI Active Terminator. .. ................... IF/3-47
UCC5614 9-Line 3-5 Volt Low Capacitance SCSI Active Terminator .. ............ IF/3-51
UCC5617 18-Line SCSI Terminator With Reverse Disconnect. . ................. IF/3-55
UCC5618 18-Line SCSITerminator .. .......c..ciiir ittt einnnn IF/3-59
UCC5619 27-Line SCSI Terminator With Reverse Disconnect. .................. IF/3-63
UCC5620 27-Line SCSITerminator .. ...t i e e e e IF/3-66
UCC5621 27-Line SCSI Terminator With Split Reverse Disconnect. .............. IF/3-70
UCC5622 27-Line SCSI Terminator With Split Disconnect. ..................... IF/3-74
UCC5628 Multimode SCSI 14 Line Terminator. . . ..........coiiinnennnnnn.. IF/3-78
UCC563 32 Line VMEBusBias Generator ............ ... .. iiiiinnan.. 'IF/4-10
UCC5630 Low Voltage Differential (LVD/SE) SCSI 9 Line Terminator . ............ IF/3-83
UCC5630A Multimode SCSI 9 Line Terminator ...............ciiiiiinenn.... IF/3-87
UCC5632 Multimode (LVD/SE) SCSI 9 Line Terminator w/ 2.85V Regulator. . ... ... IF/3-93
UCC5638 Multimode SCSI15Line Terminator. . ..........ooviinenennnnnnn.. IF/3-94
UCC5639 Miltimode SCSI 15 Line Terminator with Reverse Disconnect........... IF/3-99
UCC5640 Low Voltage Differential (LVD) SCSI 9 Line Terminator .. .............. IF/3-104

Part numbers are listed numerically, not by prefix (bq, DV, EV, UC, UCC).
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UCC5641 Low Voltage Differential (LVD) SCSI 9 Line Terminator With Reverse

DiSCONNECE. . . . .o e IF/3-108
UCC5646 27-Line SCSITerminator .. ...ttt it IF/3-112
UCC5647 27-Line SCSITerminator ...........ciiit it in e IF/3-112
UC5661 Ethernet Coaxial Impedance Monitor. .. .......... ... ... ... ........ IF/3-116
UCC5672 Multimode (LVD/SE) SCSI 9 Line Terminator. . .. .................... IF/3-120
UCC5680 Low Voltage Differential (LVD) SCSI 9 Line Terminator . ............... IF/3-121
UCC5950 10-Bit Serial D/AConverter.........c.covvrivirennnenssnasnnnns PS/9-48

Part numbers are listed numerically, not by prefix (bg, DV, EV, UC, UCC).
Products included in this book are listed in bold.
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Pub. Title Volume/Page
U-504 Using the bq2000/T to Control FastCharge......................... PP/3-262
U-505 Using the bq2003 to Control FastCharge .......................... PP/3-273
U-506 Step-Down Switching Current Regulation Using the bq2003 Fast-Charge

I e PP/3-291
U-507 Using the bq2005 to Control FastCharge . ......................... PP/3-309
U-508 Using the bq2007 Display Mode Options. . ..............coviinn... PP/3-327
U-509 Using the bgq2007 Enhanced Features for Fast Charge................ PP/3-332
U-514 Using the bq2010: A Tutorial for Gas Gauging. . .. ................... PP/4-390
U-510 Using the bgq2031 to Charge Lead-Acid Batteries .. .................. PP/3-346
U-511 Switch-Mode Power Conversion Using the bg2031 . .................. PP/3-360
U-513 Using the bq2040: Smart Battery System Gas Gauge IC .............. PP/4-372
DN-49 Easy Switcher Controls SEPIC Converter for Automotive Applications. . . . PP/3-487
U-512 Using the bq2902/3 Rechargeable Alkaline ICs. ..................... PP/3-376
U-503 Using the bq3285/7E in a Green or Portable Environment ............. NV/4-331
DN-501 Using RAM Clear Function with bq3285/bg3287ARTCs ............. NV/4-321
DN-72 Lamp Ignitor Circuit . . ... ... .o PS/9-52
U-161 Powering a 35W DC Metal Halide High Intensity Discharge (HID) Lamp

using the UCC3305 HID Lamp Controller . ..., PS/9-61
DN-36 UC1525B/1527B Devices - Comparison Summary to UC1525A/1527A

DEVICES. . . it e s PS/3-470
U-150 Applying the UCC3570 Voltage-Mode PWM Controller to Both Off-Line

and DC/DC Converter Designs . . . ...t PS/3-696
DN-62 Switching Power Supply Topology: Voltage Mode vs. Current Mode. . . . .. PS/3-496
DN-70 UC3573 Buck Regulator PWM Control IC. ... ......... ... ... c.oout. PS/3-508
U-167 UC3578 Telecom Buck Converter EvaluationBoard . ................. PS/3-818
DN-64 Inductorless Bias Supply for Synchronous Rectification and High Side

Drive Applicaltions ... ...... ... e PS/3-502
DN-83 UC3584 DW Secondary Side Post Regulator, Evaluation Board,

Schematic, and Listof Materials. ........... ... .. .. PS/3-511
DN-50 Simple Techniques for Isolating and Correcting Common Application

Problems with UC3625 Brushless DC Motor Drives .. ...................... PS/8-111
U-115 New Integrated Circuit Produces Robust, Noise Immune System for

Brushless DEMOIOIS . . . ..o o i e e PS/8-155
U-130 Dedicated ICs Simplify Brushless DC Servo Amplifier Design. .. ........ PS/8-166

U-113 Design Notes on Precision Phase Locked Speed Control for DC Motors . . PS/8-145

DN-53A Design Considerations for Synchronizing Multiple UC3637 PWMs . . . .. PS/8-115
U-102 UC1637/2637/3637 Switched Mode Controller for DC Motor Drive. . ... .. PS/8-126
U-112 A High Precision PWM Transconductance Amplifier for Microstepping

using Unitrode’s UC3637 . .. ...ttt e PS/8-137
DN-76 Closed Loop Temperature Regulation Using the UC3638 H-Bridge

Motor Controller and a Thermoelectric Cooler. ... ........... ... ... ... ..., PS/8-118
U-120 A Simplified Approach to DC Motor Modeling for Dynamic Stability

ANalysis . ... e PS/8-162
DN-35 IGBT Drive Using MOSFET Gate Drivers . ...............ccoviniin... PS/6-85
U-111 Practical Considerations in Current Mode Power Supplies ............. PS/3-558
U-118 New Driver ICs Optimize High Speed Power MOSFET Switching

Characterisitics. . ... ..o e PS/6-92
U-137 Practical Considerations in High Performance MOSFET, IGBT & MCT

Gate Drive CirCUItS . . . . ..o ot s PS/6-122
U-99 UC3717 and L-C Filter Reduce EMI and Chopping Losses in Step Motor .. PS/8-118

Part numbers are listed numerically, not by prefix (bq; DV, EV, UC, UCC).
Publications included in this book are listed in bold.

1-20



Application/Design Notes by Part Number @ —

IC Featured Pub. Title Volume/Page
UC3725 U-127 Unique Chip Pair Simplifies High Side Switch Drive .. ................ PS/6-107
uUC3726 DN-57 Power Dissipation Considerations for the UC3726N/UC3727N IGBT

Driver Pair . ... e PS/6-87
UC3726 DN-60 UC3726/UC3727 IGBT Driver Pair Evaluation Kit Testing Procedure . . . . .. PS/6-90
uc3727 U-143C New Chip Pair Provides Isolated Drive for High Voltage IGBTs. . ....... PS/6-137
UCC3750 DN-79 UCC3750 Demonstration Board Operating Guidelines. .. .............. PS/9-55
UCC3750 U-169 The New UCC3750 Source Ringer Controller Provides A Complete

Control Solution for a Four-Quadrant Flyback Converter. .. ................... PS/9-76
UCC3800/1-/5 DN-42A Design Considerations for Transitioning from UC3842 to the New

UCCB802 Family . . ..ottt e e e e e PS/3-476
uCC3800/1-/5 DN-43 Simple Techniques to Generate a Negative Voltage Bias Supply from

aPositive InputVoltage . . ......... . PS/3-479
uCC3800/1-/5 DN-56A Single Switch Flyback Circuit Converts +5VDC to +/-12VDC for

RS-232 and RS-422 Applications . ........... ... PS/3-492
UCC3800/1-/5 U-133A UCC3800/1/2/3/4/5 BiCMOS Current Mode Control ICs. . ............ PS/3-594
UCC3806 DN-45 UC3846, UC3856 and UCC3806 Push-Pull PWM Current Mode

Control ICs . . . ..o e PS/3-480
UCC3806 DN-51 Programming the UCC3806 Features ... .......................... PS/3-489
UCC3806 U-144 UCC3806 BiCMOS Current Mode Control IC ....................... PS/3-678
uCC3807 DN-48 Versatile Low Power SEPIC Converter Accepts Wide Input Voltage Range PS/3-484
UCC3809-1,-2 DN-65 Considerations in Powering BiICMOS ICs .......................... PS/3-505
UCC3809-1,-2 U-168 Implementing an Off-Line Lithium-lon Charger Using the UCC3809

Primary Side Controller and the UCC3956 Battery Charger Controller. . ........ PS/3-455
UCC3813 DN-46 Highly Efficient Low Power DC to DC Inverter Converts +5V Input to -3V

OUIPUL . . e PS/3-482
ucc3813 DN-48 Versatile Low Power SEPIC Converter Accepts Wide Input Voltage Range PS/3-484
UCC3813 DN-54 Innovative Buck Regulator Uses High Side N-Channel Switch without

Complex Gate Drive. . ... ..o PS/3-492
uUCC3813 U-97 Modeling, Analysis and Compensation of the Current Mode Converter . . .. PS/3-526
UC3823A,B/ U-128 The UC3823A,B & UC3825A,B Enhanced Generation of
UC3825A,B PWMControllers . . ..... ...t e e e PS/3-585
UC3825 U-110 1.5MHz Current Mode IC Controlled 50W Power Supply. . ............. PS/3-546
UCC3831 DN-85 UCC3831 USB Power Controlier IC, Evaluation Board — Schematic and

Listof Materials . . . .. ... . it IF/5-106
UC3832/3 DN-32 Optocoupler Feedback Drive Techniques .. ......................... PS/5-41
uC3832/3 DN-61 A High Performance Linear Regulator for Low Dropout Applications .. .... PS/5-42
UC3832/3 U-152 A High Performance Linear Regulator for Low Dropout Applications. . . . . .. PS/5-71
UC3834 U-95 Versatile UC1834 Optimizes Linear Regulator Efficiency. . ............... PS/5-49
UC3841 DN-28 UC3840/UC3841/UC3851 PWM Controllers - Summary of Functional

DIfferenCes . . . ..o e PS/3-467
UC3842/3/4/5 DN-27 UC1842/UC1842A Summary of Functional Differences ............... PS/3-466
UC3842/3/4/5 DN-40 The Effects of Oscillator Discharge Current Variations on Maximum Duty

Cycle and Frequency in UC3842 and UC3842APWMICs . .................. PS/3-473
UC3842/3/4/5 DN-89 Comparing the UC3842, UCC3802, and UCC3809 Primary-Side PWM

Controllers . . ... ... s PS/3-514
UC3842/3/4/5 U-100A UC3842/3/4/5 Provides Low-Cost Current-Mode Control . ............ PS/3-532
UC3842A/3A/4A/5A DN-26 UC3842A - Low Cost Startup and Fault Protection Circuit .. ........... PS/3-464
UC3842A/3A/4A/5A DN-29 UC3842A Family Frequency Foldback Technique Provides Protection. . . . PS/3-468
UC3842A/3A/4A/5A DN-30 Programmable Electronic Circuit Breaker . ......................... PS/3-469

Part numbers are listed numerically, not by prefix (bg, DV, EV, UC, UCC).
Publications included in this book are listed in bold.

1-21



- Application/Design Notes by Part Number @ —

IC Featured

UC3846/7
UC3848

UC3849
UC3852

UC3853
UC3853

UC3853
UC3854
UC3854
UC3854A/B
UC3854A/B

UC3855A/B
UC3856

UCC3857
UCC3858
UC3861-8

UC3861-8
ucas71

UC3871
UC3872
UC3875/6/7/8
UC3875/6/7/8
uC3879

UCC3884
UC3886

UC3886
UCC3s888
UCC3888

UC3901
UC3901

Pub. Title Volume/Page
U-93 A New Integrated Circuit for Current Mode Control .................... PS/3-518
U-135 The UC3848 Average Current Mode Controller Squeezes Maximum

Performance from Single Switch Converters . . ................ ... ... ... ... PS/3-612
U-140 Average Current Mode Control of Switching Power Supplies. ........... PS/3-664

U-132 Power Factor Correction Using the UC3852 Controlled ON-Time Zero

Current Switching Technique . . . ... ... . i i e PS/4-98
DN-77 Overcurrent Shutdown withthe UC3853............................ PS/4-91
DN-78 High Power Factor Preregulator IC, Evaluation Board, Schematic and

Listof Materials . . ... ...t e e PS/4-92
U-159 Boost Power Factor Corrector De3|gn withthe UC3853 ............... PS/4-154
DN-41 Extend Current TransformerRange...................... ... ... .... PS/4-81
U-134 UC3854 Controlled Power Factor Correction Circuit Design . . .......... PS/4-114
DN-44 UC3854A and UC3854B Advanced Power Factor Correction Control ICs . . PS/4-83
DN-66 Unitrode - UC3854A/B and UC3855A/B Provide Power Limiting with

Sinusoidal Input Current for PFC FrontEnds. ............. ... ... ..ooiiin... PS/4-86
U-153 UC3855A/B High Performance Power Factor Preregulator .. ........... PS/4-134
DN-45 UC3846, UC3856 and UCC3806 Push-Pull PWM Current Mode

CoNtrol ICs . . . ot et PS/3-480
DN-39E Optimizing Performance in UC3854 Power Factor Correction '
APPlICatioNS . . ..o e PS/4-76
DN-90 UCC3858 “Energy Star” PFC Evaluation Board Schematic and List of

Materials. . .. .. .. e PS/4-94
U-122 A New Family of Integrated Circuits Controls Resonant Mode Power

(0o =Y T PS/3-576
U-138 Zero Voltage Switching Resonant Power Conversion . ................ PS/3-637
U-141 Resonant Fluorescent Lamp Converter Provides Efficient and Compact

SOIUtION . .o e PP/8-27
U-148 Dimmable Cold-Cathode Fluorescent Lamp Ballast Design Using the

UCBB7T it e e PP/8-35
DN-75 Using the UC3871 and UC3872 Resonant Fluorescent Lamp Drivers in

Floating Lamp Applications . . ... PP/8-50
DN-63 The Current-Doubler Rectifier: An Alternative Rectification Technique for

Push-Pull and Bridge Converters. .. ...ttt PS/3-499
U-136A Phase Shifted, Zero Voltage Transition Design Considerations and the

UC3B75 PWM Controller . .. ... ...t i PS/3-623
U-154 The New UC3879 Phase Shifted PWM Controller Simplifies the Design

of Zero Voltage Transition Full-Bridge Converters . . ........................ PS/3-709
U-164 The UCC3884 Frequency Foldback Pulse Width Modulator ... ......... PS/3-783
U-156 The UC3886 PWM Controller Uses Average Current Mode Control to

Meet the Transient Regulation Performance of High End Processors .. ......... PS/3-717
U-157 Fueling the Megaprocessor - A DC/DC Converter Design Review

Featuringthe UC3886 and UC3910. . .. ...ttt PS/3-741
DN-59A UCC3889 Bias Supply Controlier Evaluation Kit - Schematic and

Listsof Materials .. ....... ... i PS/3-494
U-149A Simple Off-Line Bias Supply for Very Low Power Applications .. ....... PS/3-685
DN-19 A Simple Isolation Amplifier usingthe UC1901....................... PS/7-64
U-94 The UC1901 Simplifies the Problem of Isolated Feedback in Switching

ReguIators . . ..o e PS/7-72

Part numbers are listed numerically, not by prefix (bg, DV, EV, UC, UCC).
Publications included in this book are listed in bold.

1-22



Application/Design Notes by Part Number @ —

IC Featured Pub. Title Volume/Page
UC3902 U-163 The UC3902 Load Share Controller and Its Performance in Distributed

Power Systems . .. ... . s PS/7-100
UC3903 DN-33 Optocoupler Feedback Drive Techniques Using the UC3901 and UC3903 . PS/7-65
UC3906 U-104 Improved Charging Methods for Lead-Acid Batteries using the UC3906. . . PP/3-388
UC3906 U-131 Simple Switchmode Lead-Acid Battery Charger ..................... PP/3-417
uUC3907 U-129 UC3907 Load Share IC Simplifies Parallels Power Supply Design .. ...... PS/7-84
UC3909 U-155 Implementing Multi-State Charge Algorithm with the UC3909

Switchmode Lead-Acid Battery Charger Controller. ........................ PP/3-426
uC3909 U-166 An Off-Line Lead-Acid Charger Basedonthe UC3909 . ............... PP/3-399
uC3910 U-158 The UC3910 Combines Programmability, Accuracy and Integrated

Functions to Control and Monitor High End Processor Power Supplies ......... PS/3-771
UCC3911 DN-81 UCC3911 Demo Board Information. .. ........... .. ... ... oo PP/6-51
UCC3912 DN-58 UCC3912 Programmable Electronic Circuit Breaker - Performance

Evaluation and Programming Information . .. .. ....... .. ... ... ... ... oL IF/5-102
uUCC3912 DN-68 Parelling UCC3912 Electronic Circuit Breakerlcs. . ................... IF/5-106
UCC3912 U-151 UCC3912 Integrated Hot Swap Power Managerr IC for Hot-Swap and

Power Management Applications . ......... ... .. ... ... .. i, IF/5-124
UCC3913 DN-67 UCC3913 Electronic Circuit Breaker for Negative Voltage Applications

Evaluation Kit List of Materials for a -48V/1A Test Circuit . . . .................. IF/5-105
UCC3917 DN-98 UCC3917 Positive Floating Hot Swap Power Manager Evaluation Kit,

Schematic and Billof Materials . . .. ........ ... . IF/5-120
UCC3918 DN-87 UCC3918 Low On-Resistance Hot Swap Power Manager Performance

Evaluation Kit , Schematic and List of Materials ... ......................... IF/5-113
UCC3919 DN-95 UCC3919 Hot Swap Power Manager Evaluation Circuit Board and

Billof Materials .. ....... ... . it e IF/5-116
UCC3926 DN-91 UCC3926DS +20A Integrated Current Sensor Evaluation Board —

Schematic and Listof Materials. . .. ......... ... ... i PS/9-58
UCC39411/2/3 DN-97 UCC39411 Low Power Synchronous Boost Converter Evaluation Kit,

Schematicand Billof Materials .. .......... ... . . i PP/7-106
UCC3941-3/5/ADJ DN-73 UCC3941 One Volt Boost Converter Demonstration Kit - Schematic

and Listof Materials. . .. ....... ... ... . PP/7-101
UC39432 DN-52 Adjustable Electronic Load for Low Voltage DC Applications ............ PS/7-76
UCC3952 DN-96 UCC3952 Evaluation Board and List of Materials . . . .................. PP/6-61
UCC3954 DN-86 UCC3954 Single Cell Lithium-lon to +3.3V Converter Performance

Evaluation Kit — Schematic and Listof Materials . . . ........................ PP/7-103
UCC3956 DN-84 UCC3956 Switch Mode Lithium-lon Battery Charger Controller

Evaluation Board, Schematic and List of Materials . ........................ PP/3-413
UCC3957 DN-93 UCC3957, Three - Four Cell Lithium-lon Protector Circuit, Evaluation

Boardand Listof Materials ... ........ .. ... ... . . PP/6-57
UCC3958 DN-82 UCC3958 Demonstration Board Schematic and Bill of Materials . ........ PP/6-55
UCC3961 DN-99 Pulse Edge Transmission (PET) circuit . . .......................... PS/8-102
UC3965 U-165 Design Review: Isolated 50W Flyback with the UCC3809 Primary

Side Controller and the UC3965 Precision Reference and Error Amplifier . ... ... PS/3-800
bg4845 U-500 Using the bg4845 for a Low-Cost RTC/NVSRAM Subsystem . .......... NV/4-310
UC494/5A&C DN-38 Unique Converter for Low Power Bias Supplies ..................... PS/3-471
UCC5342 DN-88 UCC5342 IrDA 115.2kbps Transceiver Performance Evaluation

Board — Schematic and Listof Materials . .. ......... ... ... i, PP/9-15
UCC5343 DN-94 UCC5343, IrDA Transceiver with Encoder/Decoder, Evaluation

Board and Listof Materials ........... ... .. ... .. .. . PP/9-19

Part numbers are listed numerically, not by prefix (bq, DV, EV, UC, UCC).
Publications included in this book are listed in bold.

1-23



Application/Design Notes by Part Number @ —

Pub. Title : Volume/Page

IC Featured
UCC5630

General

General

DN-92 UCC5630 SCSI Multimode (LVD/SE) Evaluation Board and List of
Materials .. ... .o e
DN-502 High-Side Current Sensing with Benchmarq Portable Power
Fast-ChargeControl IC . ............ ... ... ... ... ... et e
U-502 Time-Base Oscillator for RTCICs .............. T

Part numbers are listed numerically, not by prefix (bq, DV, EV, UC, UCC).
Publications included in this book are listed in bold.

. IF/3-122

PP/3-307
NV/4-322

1-24



Pub.

DN-19
DN-26
DN-27
DN-28

DN-29
DN-30
DN-32
DN-33
DN-35
DN-36

DN-38
DN-39E
DN-40

DN-41
DN-42A

DN-43

DN-44
DN-45

DN-45
DN-46
DN-48

DN-49
DN-50

DN-51
DN-52
DN-53A
DN-54
DN-56A

DN-57

DN-58
DN-59A
DN-60

DN-61
DN-62

Title

A Simple Isolation Amplifier using the UC1901

UC3842A - Low Cost Startup and Fault Protection Circuit
UC1842/UC1842A Summary of Functional Differences
UC3840/UC3841/UC3851 PWM Controllers - Summary of Functional
Differences

UC3842A Family Frequency Foldback Technique Provides Protection
Programmable Electronic Circuit Breaker

Optocoupler Feedback Drive Techniques

Optocoupler Feedback Drive Techniques Using the UC3901 and UC3903
IGBT Drive Using MOSFET Gate Drivers

UC1525B/1527B Devices - Comparison Summary to UC1525A/1527A
Devices

Unique Converter for Low Power Bias Supplies

Optimizing Performance in UC3854 Power Factor Correction Applications
The Effects of Oscillator Discharge Current Variations on Maximum Duty
Cycle and Frequency in UC3842 and UC3842A PWM ICs

Extend Current Transformer Range

Design Considerations for Transitioning from UC3842 to the New
UCC3802 Family

Simple Techniques to Generate a Negative Voltage Bias Supply from a
Positive Input Voltage

UC3854A and UC3854B Advanced Power Factor Correction Control ICs
UC3846, UC3856 and UCC3806 Push-Pull PWM Current Mode Control
ICs

UC3846, UC3856 and UCC3806 Push-Pull PWM Current Mode

Control ICs

Highly Efficient Low Power DC to DC Inverter Converts +5V Input to -3V
Output

Versatile Low Power SEPIC Converter Accepts Wide Input Voltage
Range

Easy Switcher Controls SEPIC Converter for Automotive Applications
Simple Techniques for Isolating and Correcting Common Application
Problems with UC3625 Brushless DC Motor Drives

Programming the UCC3806 Features

Adjustable Electronic Load for Low Voltage DC Applications

Design Considerations for Synchronizing Multiple UC3637 PWMs
Innovative Buck Regulator Uses High Side N-Channel Switch without
Complex Gate Drive

Single Switch Flyback Circuit Converts +5VDC to +/-12VDC for RS-232
and RS-422 Applications

Power Dissipation Considerations for the UC3726N/UC3727N IGBT
Driver Pair

UCC3912 Programmable Electronic Circuit Breaker - Performance
Evaluation and Programming Information

UCC3889 Bias Supply Controller Evaluation Kit - Schematic and List of
Materials

UC3726/UC3727 IGBT Driver Pair Evaluation Kit Testing Procedure

A High Performance Linear Regulator for Low Dropout Applications
Switching Power Supply Topology: Voltage Mode vs. Current Mode

Publications included in this book are listed in bold.

Application/Design Notes by Publication Number

UC3901

UC3842A/3A/4A/5A PS/3-464
UC3842/3/4/5. . . .. PS/3-466
ucasat ......... PS/3-467
UC3842A/3A/4A/5A PS/3-468
UC3842A/3A/4A/5A PS/3-469
UC3832/3........ PS/5-41
Uc3eo3......... PS/7-65
UC3708......... PS/6-85
UC3525A/27A . . .. PS/3-470
UC494/5A8&C. . . .. PS/3-471
UCC3857........ PS/4-76
UC3842/3/4/5. . . .. PS/3-473
Uc3gs4 ......... PS/4-81
UCC3800/1-5. .. .. PS/3-476
UCC3800/1-5. . . .. PS/3-479
UC3854AB ...... PS/4-83
UCC3806. . ...... PS/3-480
Uc3856......... PS/3-480
UCC3813........ PS/3-482
UCC3813........ PS/3-484
Uc2577 ......... PS/3-487
UC3625......... PS/8-111
UCC3806........ PS/3-489
UC39432 ........ PS/7-76
UC3637......... PS/8-115
UCC3813........ PS/3-492
UCC3800/1-5. . . .. PS/3-492
UCs726......... PS/6-87
UCC3912........ IF/5-102
UCC38ss........ PS/3-494
UC3726......... PS/6-90
UC3832/3........ PS/5-42
UCC35701....... PS/3-496

1-25




Application/Design Notes by Publication Number | @ N

Pub. Title g IC Featured Volume/Page
DN-63  The Current-Doubler Rectifier: An Alternative Rectification Technique for

Push-Pull and Bridge Converters UC3875/6/7/8. . . .. PS/3-499
DN-64  Inductorless Bias Supply for Synchronous Rectification and High Side :

Drive Applications UCC3583........ PS/3-502
DN-65 Considerations in Powering BICMOS ICs UCC3809-1,-2 . . .. PS/3-505
DN-66  Unitrode - UC3854A/B and UC3855A/B Provide Power Limiting with :

Sinusoidal Input Current for PFC Front Ends UC3854AB . ..... PS/4-86
DN-67 UCC3913 Electronic Circuit Breaker for Negative Voltage Applications

Evaluation Kit List of Materials for a -48V/1A Test Circuit UCC3913...... ..IF/5-105
DN-68  Parelling UCC3912 Electronic Circuit Breaker ICs UCC3912........ IF/5-106
DN-70 UC3573 Buck Regulator PWM Control IC UC3573......... PS/3-508
DN-72  Lamp Ignitor Circuit UCC3305........ PS/9-52
DN-73  UCC3941 One Volt Boost Converter Demonstration Kit - Schematic and

List of Materials UCC3941-3/5/ADJ . PP/7-101
DN-75  Using the UC3871 and UC3872 Resonant Fluorescent Lamp Drivers in .

Floating Lamp Applications ucsg72......... PP/8-50
DN-76 Closed Loop Temperature Regulation Using the UC3638 H-Bridge Motor

Controller and a Thermoelectric Cooler UC3638......... PS/8-118
DN-77  Overcurrent Shutdown with the UC3853 UC3853......... PS/4-91
DN-78  High Power Factor Preregulator IC, Evaluation Board, Schematic and

List of Materials uc38s3......... PS/4-92
DN-79 UCC3750 Demonstration Board Operating Guidelines UCC3750........ PS/9-55
DN-81  UCC3911 Demo Board Information UCC3911........ PP/6-51
DN-82 UCC3958 Demonstration Board Schematic and Bill of Materials UCC3958........ PP/6-55
DN-83 UC3584 DW Secondary Side Post Regulator, Evaluation Board,

Schematic, and List of Materials UC3584 ......... PS/3-511
DN-84  UCC3956 Switch Mode Lithium-lon Battery Charger Controller

Evaluation Board, Schematic and List of Materials UCC3956. ....... PP/3-413
DN-85 UCC3831 USB Power Controller IC, Evaluation Board — Schematic and

List of Materials UCC3831........ IF/5-106
DN-86 UCC3954 Single Cell Lithium-lon to +3.3V Converter Performance

Evaluation Kit — Schematic and List of Materials UCC3954........ PP/7-103
DN-87 UCC3918 Low On-Resistance Hot Swap Power Manager Performance

. Evaluation Kit , Schematic and List of Materials UCC3918........ IF/5-113

DN-88 UCC5342 IrDA 115.2kbps Tranceiver Performance Evaluation Board —

Schematic and List of Materials uUccss42........ PP/9-15
DN-89 Comparing the UC3842, UCC3802, and UCC3809 Primary-Side PWM

Controllers UC3842/3/4/5. . . .. PS/3-514
DN-90 UCC3858 “Energy Star” PFC Evaluation Board, Schematic and List of

Materials UCC3858........ PS/4-94
DN-91  UCC3926DS +20A Integrated Current Sensor Evaluation Board —

Schematic and List of Materials UCC3926........ PS/9-58
DN-92 UCC5630 SCSI Multimode (LVD/SE) Evaluation Board and List of )

Materials UCCs5630........ IF/3-122
DN-93  UCC3957, Three - Four Cell Lithium-lon Protector Circuit, Evaluation

Board and List of Materials UCC3957........ PP/6-57
DN-94 UCC5343, IrDA Transceiver with Encoder/Decoder, Evaluation Board and

List of Materials , UCC5343........ PP/9-19
DN-95 UCC3919 Hot Swap Power Manager Evaluation Circuit Board and Bill of

Materials UCC3919........ IF/5-116
DN-96 UCC3952 Evaluation Board and List of Materials UCC3952........ PP/6-61

Publications included in this book are listed in bold.

1-26



Application/Design Notes by Publication Number @
Pub. Title IC Featured Volume/Page
DN-97 UCC39411 Low Power Synchronous Boost Converter Evaluation Kit,

Schematic and Bill of Materials UCC39411/2/3. . . . PP/7-106
DN-98  UCC3917 Positive Floating Hot Swap Power Manager Evaluation Kit,

Schematic and Bill of Materials UCC3917........ IF/5-120
DN-99  Pulse Edge Transmission (PET) circuit UCC3961........ PS/8-102
DN-501 Using RAM Clear Function with bq3285/bq3287A RTCs bg3285/bq3287 . . . NV/4-321
DN-502 High-Side Current Sensing with Benchmarq Portable Power Fast-Charge

ControliIC PP/3-307
uU-93 A New Integrated Circuit for Current Mode Control UC3846/7........ PS/3-518
U-94 The UC1901 Simplifies the Problem of Isolated Feedback in Switching

Regulators UC3901 ......... PS/7-72
U-95 Versatile UC1834 Optimizes Linear Regulator Efficiency uUc3gs4......... PS/5-49
U-97 Modeling, Analysis and Compensation of the Current Mode Converter UCC3813........ PS/3-526
U-99 UC3717 and L-C Filter Reduce EMI and Chopping Losses in Step Motor UC3717 ......... PS/8-118
U-100A UC3842/3/4/5 Provides Low-Cost Current-Mode Control uC3842/3/4/5. . . . . PS/3-532
U-102 UC1637/2637/3637 Switched Mode Controller for DC Motor Drive UC3637 ......... PS/8-126
U-104  Improved Charging Methods for Lead-Acid Batteries using the UC3906 UC3906......... PP/3-388
U-110  1.5MHz Current Mode IC Controlled 50W Power Supply uc3s25......... PS/3-546
uU-111 Practical Considerations in Current Mode Power Supplies UC3709......... PS/3-558
U-112 A High Precision PWM Transconductance Amplifier for Microstepping

using Unitrode’s UC3637 UC3637 ......... PS/8-137
U-113  Design Notes on Precision Phase Locked Speed Control for DC Motors UC3634 ......... PS/8-145
U-115  New Integrated Circuit Produces Robust, Noise Immune System for

Brushless DC Motors UC3625......... PS/8-155
U-118  New Driver ICs Optimize High Speed Power MOSFET Switching

Characterisitics UC3709......... PS/6-92
U-120 A Simplified Approach to DC Motor Modeling for Dynamic Stability

Analysis UC3638......... PS/8-162
U-122 A New Family of Integrated Circuits Controls Resonant Mode Power

Converters uUC3861-8 ....... PS/3-576
U-127  Unique Chip Pair Simplifies High Side Switch Drive UC3725......... PS/6-107
U-128  The UC3823A,B & UC3825A,B Enhanced Generation of PWM

Controllers UC3823/5A/B/3 . . . PS/3-585
U-129  UC3907 Load Share IC Simplifies Parallels Power Supply Design UC3907 ......... PS/7-84
U-130  Dedicated ICs Simplify Brushless DC Servo Amplifier Design UCc3e25......... PS/8-166
U-131 Simple Switchmode Lead-Acid Battery Charger UC3906......... PP/3-417
U-132 Power Factor Correction Using the UC3852 Controlled ON-Time Zero

Current Switching Technique uc3ss2......... PS/4-98
U-133A UCC3800/1-5 BiCMOS Current Mode Control ICs UCC3800/1-5. . ... PS/3-594
U-134  UC3854 Controlled Power Factor Correction Circuit Design ucsgs4 ......... PS/4-114
U-135 The UC3848 Average Current Mode Controller Squeezes Maximum

Performance from Single Switch Converters uc3s48 ......... PS/3-612
U-136A Phase Shifted, Zero Voltage Transition Design Considerations and the

UC3875 PWM Controller uC3875/6/7/8. . . . . PS/3-623
U-137  Practical Considerations in High Performance MOSFET, IGBT & MCT

Gate Drive Circuits UCc3709......... PS/6-122
U-138  Zero Voltage Switching Resonant Power Conversion UC3861-8 ....... PS/3-637
U-140  Average Current Mode Control of Switching Power Supplies Ucss49......... PS/3-664
U-141 Resonant Fluorescent Lamp Converter Provides Efficient and Compact

Solution uc3871......... PP/8-27

Publications included in this book are listed in bold.
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U-144
U-148

U-150
U-151

U-152
U-153
U-154

k U-155
U-156
U-1 57
U-158

U-159
U-161

U-163

U-164
U-165

U-166
U-167
U-168

U-169

U-500
U-502
U-503
U-504
U-505
U-506

U-507
U-508
U-509
U-510
- U-511
U-512
U-513
U-514

Title

U-143C New Chip Pair Provides Isolated Drive for High Voltage IGBTs
UCC3806 BiCMOS Current Mode Control IC
Dimmable Cold-Cathode Fluorescent Lamp Ballast Design Using the

uc3s71

U-149A Simple Off-Line Bias Supply for Very Low Power Applications

Applying the UCC3570 Voltage-Mode PWM Controller to Both Off-Line
and DC/DC Converter Designs -

UCC3912 Integrated Hot Swap Power ManagerTM IC for Hot-Swap and
Power Management Applications

A High Performance Linear Regulator for Low: Dropout Applications
UC3855A/B High Performance Power Factor Preregulator

The New UC3879 Phase Shifted PWM Controller Simplifies the Design
of Zero Voltage Transition Full-Bridge Converters

Implementing Multi-State Charge Algorithm with the UC3909
Switchmode Lead-Acid Battery Charger Controller

The UC3886 PWM Controller Uses Average Current Mode Control to
Meet the Transient Regulation Performance of High End Processors
Fueling the Megaprocessor - A DC/DC Converter Design Rewew
Featuring the UC3886 and UC3910

The UC3910 Combines Programmability, Accuracy and Integrated
Functions to Control and Monitor High End Processor Power Supplies
Boost Power Factor Corrector Design with the UC3853

Powering a 35W DC Metal Halide High Intensity Discharge (HID)
Lamp using the UCC3305 HID Lamp Controller

The UC3902 Load Share Controller and Its Performance in Distributed

Power Systems

The UCC3884 Frequency Foldback Pulse Width Modulator

Design Review: Isolated 50W Flyback with the UCC3809 Primary Side
Controller and the UC3965 Precision Reference and Error Amplifier
An Off-Line Lead-Acid Charger Based on the UC3909

UC3578 Telecom Buck Converter Evaluation Board

Implementing an Off-Line Lithium-lon Charger Using the UCC3809
Primary Side Controller and the UCC3956 Battery Charger Controller
The New UCC3750 Source Ringer Controller Provides A Complete
Control Solution for a Four-Quadrant Fluback Converter

Using the bq4845 for a Low-Cost RTC/NVSRAM Subsystem
Time-Base Oscillator for RTC ICs

Using the bg3285/7E in a Green or Portable Environment

Using the bgq2000/T to Control Fast Charge

Using the bgq2003 to Control Fast Charge

Step-Down Switching Current Regulation Using the bq2003

Fast-Charge IC

Using the bg2005 to Control Fast Charge

Using the bgq2007 Display Mode Options

Using the bgq2007 Enhanced Features for Fast Charge
Using the bgq2031 to Charge Lead-Acid Batteries
Switch-Mode Power Conversion Using the bg2031
Using the bg2902/3 Rechargeable Alkaline ICs

Using the bq2040: Smart Battery System Gas Gauge IC
Using the bg2010: A Tutorial for Gas Gauging

Publications included in this book are listed in bold.
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NV/4-322
NV/4-331
PP/3-262
PP/3-273

PP/3-291
PP/3-309
PP/3-327
PP/3-332




Application/Design Notes by Subject @ -

INTERFACE (IF)
Hot Swap Power Managers
Discrete Electronic Hot Swap Power ManagerDesign ... ................. DN-30
Hot Swap Protection. . . ... ... ... . .. . e U-151
Integrated Hot Swap Power Manager. . . ........... .. ..o, U-151
Paralleling Multiple UCC3912s . .. ... .. i it DN-68
UCC3912 Programming and Demo Kit . .. ....... .. ... . o ion.. DN-58
UCC3913/21 Negative Floating Hot Swap Power Manager Evaluation Kit,
Schematic and Listof Materials . . ................ .. ... ... ....... DN-67
UCC3917 Positive Floating Hot Swap Power Manager Evaluation Kit,
Schematic and Billof Materials .............. ... .. ... ... .. ... DN-98
UCC3918 Low On-Resistance Hot Swap Power Manager Demo Board. . . . ... DN-87
UCC3919 Hot Swap Power Manager Evaluation Circuit and List of Materials . . DN-95
Scsi

UCC5630 SCSI Multimode (LVD/SE) Evaluation Board and List of Materials. . . DN-92

NONVOLATILE SRAMs AND REAL-TIME CLOCKS (NV)
Real-Time Clocks

Low-Cost RTC/NVSRAM Subsystem. . . ... ... ... i, U-500
Typical PC Hookups for Real-Time Clocks. .. ..............cooviien... U-501
Time-Base Oscillator for Real-Time Clock ICs .......................... U-502
Real-Time Clocks ina Green Environment . ..............cciiiirninnn. U-503
Usingthe RAM Clear Function ............ ... ... i nnn.. DN-501

PORTABLE POWER (PP)

Battery Charging
Battery Charger BasiCs .. ........ ...ttt U-155
Current Sense Considerations. . .. ... ...ttt U-155
Lead Acid Battery Charger .............. ... .. ... .. U-104, U-131, U510
Lead Acid Charging Algorithms . ... ...... ... ... i i U-131
Switchmode Lead-Acid Battery Charger ......................... U-131, U-155
Off-Line Lead Acid Battery Charger. ... ....... ... .. i, U-166
Off-Line Lithium lon BatteryCharger. ... ........................ DN-84, U-168
High-Side Current Sensing with Fast-Charge ICs ... .................... DN-502
NiMH and NiCd Switch-Mode Battery Charger .......................... U-506
NiMH and NiCd Battery Charger with AT/At and -AV Termination . . .. .. U-505, U-507
Fast-Charge IC with LCD and LED and Other Advanced Features . . . .. U-508, U-509
Fast-Charge IC for Switch-Mode Power Conversion ...................... U-511

Publications included in this book are listed in bold.
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Rechargeable Alkaline Battery Charger. ... ........ ... ... ... U-512
Multi-Chemistry Battery Charger . ... ... U-504
Battery Capacity Monitoring :
Smart Battery System Gas Gauge. . .. .. .. ..o U-513
Tutorial for Gas Gauging. . . . .« oo ottt e U-514
Cold Cathode Fluorescent Lamp Driver (CCFL)
ZVS ResonantConverterDrive .. ............ . .. it U-141
CCFL and LCD Bias Circuit . . .................. R U-148
Floating Lamp Driver . . ... . ..ot e e i e e DN-75
Lighting Circuits ,
CCFL and LCD Bias Clrcwt ..... e e e U-148
Reference Designs
CCFL Drives :
ZVS CONVEMEIS . .ottt t ettt ettt U-141, U-148
Battery Protection
2-Cell Lithium lon Battery Protection............. e DN-81
Single Cell Lithium lon'Battery Protection . ... ..........uiiiennn... DN-82
3 or 4 Cell Lithium lon Battery Protection . .............. ... ... ... ..., DN-93
Enhanced Single Cell Lithium lon Battery Protection ..................... DN-96
Battery Charging
Lead Acid Battery Charger. . ... U-131
Off-Line Lead Acid Battery Charger. . ............ ... i, U-166
Off-Line Lithium lon Battery Charger. . .. ........ ... ... . vt DN-84, U-168

POWER SUPPLY CONTROL (PS)

Bias Supplies ,
Buck-Boost Supply . ... .. PR DN-38
High Efficiency Startup / Bootstrap Circuits .. ................. U-111 (fig. 38, 39)
Inductorless Bias SUpply . . ... ..o e DN-64
Negative Bias SUPPIY. . . . .. oot DN-43
Novel Regulated Bias Supply for PFC Applications. . .............. DN-39E (fig. 5)
Self-Generating High Side Gate Bias Supply . ......... .. ... .. DN-54
Simple Off-Line Bias Supply . .. ... DN-65, U-149A
UCC388IDEMOKIt. . . ..ottt e DN-59A

Bootstrap Circuits ,
High Efficiency Startup / Bootstrap CII’CUItS .................. U-111 (figs. 38, 39)
Startup / Bootstrapping . ................. e U-128, U-133A

Publications included in this book are listed in bold.
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Charge Pumps
Inverting Charge Pump . .. .. ... i e U-100A
Non-Inverting Charge Pump . . .. ... ... U-100A
Simple Inverting and Non-Inverting Circuits. .. .................. U-133A (fig. 26)
Class-D Ampilifiers
Class-D Amplifier for Thermoelectric Devices . . .. ....................... DN-76

Control Techniques

Current / Voltage Mode Tradeoffs .. .......... ... .. ... DN-62
Average Current Mode
Average Current Control  ............ U-131, U-135, U-140, U-156, U-157, U-159
Average Current Sensing. . . . ... i U-140, DN-41
Peak Current Mode
BiMOS Controller Advantages ............c.ciiuiiiiinnnnanns DN-42A
Comparison of Economy Primary Side Controllers . . ..................... DN-89
Frequency Foldback. .. ....... ... e DN-29, U-164
Low Power Controller. . . . ... . e e U-144
Peak Current Mode Control . ... U-93, U-100A, U-133A, U-144, U-164, U-165, U-170
Practical Considerations . . ........... ... i, U-111, U133A
Programming the UCC3806. . . . . ...ttt DN-51
Siope Compensation. . ............ciit i u-97, U-110, U-111
Soft Start .. ... e U-133
Using Current Mode ICs in Voltage Mode Applications .. .................. u-111
Voltage Mode
Primary Side Controller . ...... ... .. .. i U-150, U-167
Voltage Feedforward. . ... ... ... .. e U-150
Using Current Mode ICs in Voltage Mode Applications .. .................. uU-111
Current Sensing
Average CurrentSensing ............. ... oo... U-135, U-140, U-156, U-157
Current Sense Amplifiers . ........... i e U-156, U-157
Using PCB Tracesto Sense Current . . . . ... ... iiiiiiinnnnnn. DN-71
UCC3926 +/- 20 Amp Integrated Circuit for Current Sensing .. ....... e DN-91
Distributed Power
Load Sharing ... ... ..ot e et U-129, U-163
Electronic Loads
Adjustable Load for Low Voltage DC Applications. . ...................... DN-52
Feedback Techniques
Average Current Sensing . . . ... .ot U-135, U-140
OptocouplerFeedback. .. ................oovu.... DN-32, DN-33, U-160, U-165
Transformerlsolation .. .......... ... ... . . i i U-94, DN-41

Publications included in this book are listed in bold.
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Frequency Foldback

Simple Frequency Foldback Circuit. .. ........ ... ... ... i, DN-29
UCC3884 Frequency Foldback PWM. . . ........ ... ... i, U-164
Gate Drives
Gate Drive Considerations . . .. .. ... ... i i e U-137
Gate Drive Pulse TransformerDesign .. ........... ...t uU-127
General Gate Drive Information .. .......... .. .. . . i U-111
Integrated Drivers . . ... ... it e U-143C, DN-35
UC3726/UC3727 Demo KitTesting. . .. ... DN-60
UC3726 / UC3727 Power Considerations . . .. ......... ..., DN-57
Isolation Amplifier
Discrete Iso-Amp Design. . . .. ..ot e DN-19
Leading Edge Blanking
Current SENSE NOISE .. ...ttt e e e e U-128
LEB Implementation. .. ........ .. ... .. . U-128, U-133A
Lighting Circuits
Driving Floating FluorescentLamps . ........... ... .. . i, DN-75
HID Lamp Controller. . . ... ... o e U-161
Lamp Ignitor Circuits . . . ... ...t DN-72
ZVS Resonant ConverterDrive .. ................. s U-141
Linear Voltage Regulators
External Power Device Configurations . . .. ........................ U-95, U-104
Linear Regulator Controllers. . .. ......... ..., U-95, U-116, U-152
Loadsharing.................... FE L....U-129
Microprocessor RegulatorDesign . . .......... ... ... ... ... U-152, DN-61
Multiple LDO Regulator Demo Kit . . . ....... ... it DN-74
Small Signal Analysis . . . ... oot e U-95, U-152
Load Sharing
Application Circuits. . . ... ... .. e U-129, U-163
Load Sharing Control Techniques. .. ........ ... ... ... oo, U-129, U-163
Startup Considerations. .. ........... . e U-129
Magnetics Design
1.5MHz Forward Converter Main Transformer. . ......................... U-110
225KHz Off-Line Transformer. . . .. ... ... . i i e U-150
Gate Drive Pulse TransformerDesign . .......... .. ... i, U-127
SEPIC Converter Inductor Design . . ... ...oveinein i iiie i U-161

Publications included in this book are listed in bold.
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Microprocessor Voltage Regulators

Linear Regulators
High Performance LDO Controller. . ... ....... ... ... ..., U-152, DN-61
Switching Regulators
4Bit DAC and Voltage Monitor for Pentium®Pro. ... ...................... U-158
Average I-Mode Controller for Pentium®Pro. . . .......................... U-156
Fueling the MegaProcessor - A DC/DC Converter Design Review . .......... U-157
Motor Control
Brush DC Motors
PWM DC MotorController . . ... ... et U-102
Synchronizing Multiple UC3637 Oscillators . .......................... DN-53A
Brushless DC Motors
3-Phase Controller . . ... ... ... . .. . i U-115, U-130
Current Loop Design . . ..ottt e U-130
Four QuadrantControl . ... ... ... .. U-130
Fixed Off-Time Modulation. . . ... ... et U-106
Integrated 3-Phase Control /Driver . . . ...t U-106
Power Supply Bus Clamp. . .. ... .. . e U-130
Trouble Shooting UC3625 Applications . .. .......... ... DN-50
Phase Locked Loops
Loop Filter Design . . ... ...t e U-113
Small Signal Analysis. . . ...t e U-113
Power H-Bridge Design
H-Bridge Power Amplifier . ... ... ... . . U-102, U-112
Small Signal Modeling
Current Loop, Small Signal Analysis ... ............. ... U-112
MotorModeling. . ... i U-102, U-113, U-120
Velocity Loop, Small Signal Analysis . .............. ..., U-102, U-113
Stepper Motors
Microstepping Transconductance Amplifier ... .......... ... ... ... ... .... U-112
Reducing EMI in StepperMotorDrives . .............coviiiinnernennn.. U-99
Optocoupler Isolation
Optocoupler Feedback Drive Techniques .. ...................... DN-32, DN-33
Simple Circuit Modifications Enhance Optocoupler Performance . ........... U-160

Post Regulation

UC3584 Evaluation Board. . ...ttt it DN-83
Power Device Drivers

Calculating Average Gate Drive Current .. .. ... ... ... ... ... ... ot U-156

DeterminingGate Charge. . .. ... i U-118, U-137

Direct Coupled Drivers . . .. ...t e U-118, U-137

Publications included in this book are listed in bold.
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Publications included in this book are listed in bold.

Gate Drive Considerations ........................... e U-137, U143C
General Gate Drive Information . .. ......................... el U-111
Isolated High Side SwitchDrive....................... R U-127
Modeling the Power MOSFET ......... .. ... coiiiiienan.. e U-118
Power Dissipation Analysis. . . ........... .. i, e U-137
Transformer Coupled Drivers . . ... i et e e eean U-118
UC3726 / UC3727 Power Considerations . . . ...........oiiirnnennnnn. DN-57
Power Factor Correction
Active Power Factor Correction Description . .. .................... U-134, U-159
Controlled On-Time, Zero Current Switched PFC .. ...................... U-132
Controlled On-Time, Zero Current Switching. . ............. ... .. ... ..., U-132
Current SeNSINg . . .. ..t U-134, U-153
Current Synthesizer . .. ... ... e U-153
Distortion SOUrCES . . .. ...ttt e e e U-134
Effects of Discharge Current on Maximum DutyCycle .................... DN-40
Fault Protection Circuits. . . ...ttt et e e e e ...DN-77
Novel Regulated Bias Supply for PFC Applications. .. ............. DN-39E (fig. 5)
Optimizing Circuit Performance. . .. ... ... ... i, DN-39E
Power Limiting Features . ........... ... . . i DN-66
UC3853 Evaluation Board . . . ........coviiiii it i et i e enan DN-78
UC3854DemoBoard .. ...... ..ottt e e DN-44
UC3855 Design Example. . ... ..ottt e et e U-153
UCC3858 EvaluationBoard. . . ......................ccvevuenn.......DN-90
Voltage Feedforward Circuitry. . . .......... ... . it U-132, U-134
ZVT TeChNiQUES . . . . oot it e e e e e e U-153
PWM Oscillators
Noise Sensitivity .. ..... ... i e U-100A
Universal Synchronization Techniques .................. U-100A, U-111, U-133A
Voltage Feedforward Oscillators. . . .......... ... . i U-94
Rectification
Alternative Full-Wave Rectifier Topology . .. ... ... DN-63
Resonant Converters .
Resonant Tank Considerations ............. ... . i inininnn. U-136
Transformer Coupled Equations. .. .......... ... i U-138
Zero-Voltage Switching. .. .. ... .. ... . i U-122, U-136
Zero-Current Switching ....... ... ... ... . i i e U-122
Ring Generator Controllers '
Design Procedure and Circuit Analysis .. .......... ... i, U-169
UCC3750DemoBoard . ..ottt e e e e et DN-79
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Secondary Side Regulation

Publications included in this book are listed in bold.

Secondary Side Regulator. . . .. ... ... U-139
UC3584 Switching Post Regulator EvaluationBoard . .................... DN-83
Small Signal Analysis
Average CurrentMode . .......... ... .. ... . oL, U-135, U-140, U-157
Average CurrentMode PFC .. ....... ... ... ... ... ... ... U-134, U-153, U-159
Buck Regulator. . .. ... ... e u-97
CCFLBallast . ... ..o e e et U-148
Error Amplifier Response. .. ...t e U-95, U-100A
Load Models. . .. ..o uU-95
Push-Pull Forward Converter. . . ........ ..ttt u-110
Subharmonic Oscillation
Slope Compensation . ... ....... ..ottt e e U-95, U-110
Supervisory Functions
Overvoltage Protection. . . ... ... ... e U-158
Startup and Fault Protection .. ... ... .. . .. . DN-26
Switching Regulators - Reference Designs
Flyback Converters
1W, 5VIN, +/-12VOUT, RS-232/RS-422Converter. . .. ................. DN-56A
25W, Off-Line, 5V, +/-12VOUT, Flyback. . . .. .. ...... .. .. ... oot U-100A
50W, -48VIN, 5V, Flyback. . ... ... e e U-165
60W, Off-Line, 5V, 12VOUT, Flyback .. .......... ... ... uU-94
Forward Converters
20W, 48VIN, 5VOUT Voltage Mode Forward Converter. . .................. U-150
50W, 18-26VIN, 5VOUT, ZVS Forward Converter . . ... ..., U-138
50W, Off-Line, 12VOUT, Voltage Mode Converter. . ...................... U-150
200W, Off-Line, 5V, +/-15VOUT, Average I-Mode Forward Converter .. ....... U-135
Non-Isolated Buck, Boost, Flyback and SEPIC Converters
5VIN, 3.3VOUT, Buck Regulator . .. ......... ..., DN-54 -
200mW, 5VIN, -3VOUT, Flyback Converter. .. ........... ..., DN-46
500mW, 1VIN, Adjustable Output Voltage, Boost . ....................... DN-73
5W, 12VIN, 5VOUT, Buck Regulator .. ....... ... .. ... DN-70
35W, +48VIN, 5VOUT, Buck. . . .. ... e U-167
HID Lamp Controller, SEPIC . . ... ... .. e U-161
Low Power Synchronous Boost Converter Evaluation Kit ................. DN-97
Peak Current Mode, Buck /BoostDesigns . .. .................ooou... U-133A
Pentium®Pro Converter with Adjustable Output, Buck. . ................... uU-157
Single Cell Lithium lon to +3.3V Converter Evaluation Kit. . . ............... DN-86
Versatile Low Power SEPIC Converter . ............ ..., DN-48
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Push-Pull Converters

50W, -48VIN, 5VOUT, 1.5MHz Peak IMode . ............. ... .. ... ouon.. U-110

75W, 48VIN, 5VOUT, Isolated Push-Pull .......... R P U-170

500W, -48 VIN, 5VOUT Push-Pull. . .. ... ... i U-100A

Push-Pull Forward Converter. . . ... U-93
Full Bridge

500W, 400VIN, 48VOUT, ZVT CONVEMer. .. ..o vii it e e e i e s U-136
Post Regulation

150KHz, 3.3VOUT, Switching Post Regulator . . ......................... DN-83
Power Factor Correction

85W, 350VOUT, Zero Current Switched PFC. . ......... ... ... .. ... .. ... U-132

250W, 400VOUT, Average CurrentMode PFC. .. ... ... ... o it U-134

250W, 385VOUT, Average I-Mode PFC. . . .. ... .. i e DN-44

100W, 75KHz, 385VOUT, Average CurrentMode PFC. . .................. DN-78

250W, 385VOUT, Average CurrentMode PFC ... ....... ... ... ... ... ... DN-90

500W, 410VOUT, Average Current Mode, ZVT,PFC...................... U-153

Controlled, On-Time, Zero Current Switched PFC. . ...................... U-132
Soft Switching ZVT Converters

500W, 400VIN, 48VOUT, ZVT Converter . ............vuuieunennenennn. U-136
Ring Generator Controllers

85V, 15 REN, Ring Generator . . ..........cuuiiuineunnennnannn. DN-79, U-169

Synchronization
Universal Synchonization Techniques .. .. ............... U-100A, U-111, U-133A

Thermoelectric Drivers
Class-D Amplifier for Thermoelectric Devices . ... .......... .. ... ...... DN-76

Zero Current Switching

Controlled, On-Time, Zero Current Switched PFC........................ U-132
Resonant Mode Control . .. ... . .t U-122
Zero Voltage Switching
Design Examples . . ... ...t e e i U-138
Phase Shifted Full-Bridge Controller .. ........... ... .o, U-154
ResonantMode ZVS. .. ... ... ... i U-122, U-136, U-138
Transformer Coupled Design Equations. . ..................... N U-138
ZNS TOPOIOGIES . . o« ot it e e e e U-138

Publications included in this book are listed in bold.

g

1-36



General [nformation







Ordering Information @ —

(see Benchmarq ordering information page for "bq" prefix products)

UC || XXXXX || XX || XX || XXXX | general syntax

uc || 17131 || A || J || 883B | example

27131
l 37131
PREFIX

"UC" ~ Linear Integrated Circuits

"UCC" ~ BICMOS SCREEN/PROCESSING OPTIONS
"883" ~ MIL-STD-883
Class Q of MIL-PRF-38535

PART NUMBER ;
First digit "1" ~ Military Temperature Range* eamemmmommmenipp- PACKAGE OPTIONS
First digit "2" ~ Industrial Temperature Range”

First digit "3" ~ Commercial Temperature Range*

(*consult individual data sheets for specific i OPTIONAL GRADES
temperature ranges on each part) A or B ~ Improved Version
Letter .
Designator Package Type
D Plastic Narrow Body (150 mil) SOIC

DW Plastic Wide Body (300 mil) SOIC
DP Plastic Narrow Body Power SOIC
DS Plastic Narrow Body (150 mil) SOIC with Shunt Current Sense
DWP Plastic Wide Body Power SOIC
FP Power Plastic Metric Quad Flatpack (MQFP)
FQ Power Low Profile Quad Flatpack (LQFP)
FQP Power Plastic Low Profile Quad Flatpack (LQFP)
J. Ceramic Dual-in-Line (300 mil and 600 mil)
L Ceramic Leadless Chip Carrier
LP - |PowerLCC
M Quasi Shrink Small Outline (150 mil body, 0.635mm pitch)
MWP Power Quasi Shrink Small Outline (300 mil body, 0.88mm pitch)
N Plastic Dual-in-Line (300mil and 600 mil)
P Mini SOIC
PW Thin Shrink Small Outline (TSSOP)
PWP Power TSSOP

Q Plastic Leadless Chip Carrier (PLCC)
QP Power (PLCC)

SP Power Ceramic Dual-in-Line

T Plastic TO-220
™D Plastic TO-263 Power Surface Mount
V4 Zig-Zag In-Line Power Package
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Unitrode’s Commitment to Quality @ -

Quality and innovation characterize our products!

Our commitment begins with our Quality Assurance System. In October 1992, Unitrode Cor-
poration became one of the first in our industry to achieve IS/ISO 9001/EN 29001 Registration.
Currently, Unitrode’s quality-assurance system exceeds the rigorous requirements of 1ISO
9001-1994 and MIL-PRF-38535. Quality Management Institute (QMI) has awarded Unitrode a
Certificate of Registration (Number 003889) indicating compliance with ISO 9001, for the de-
sign and manufacture of analog integrated circuits. For its Singapore branch, Unitrode also
holds an 1ISO 9002 Certificate of Registration (Number 93-2-0148) from the Singapore Produc-
tivity and Standards Board, for semiconductor IC manufacturing, factory inspection and testing,
and wafer-probe testing.

In August 1996, the Defense Supply Center-Columbus (DSCC) granted Unitrode full Q-Level
certification to MIL-PRF-38535 for listing on the Qualified Manufacturers List (QML). In addi-
tion, DSCC continued Unitrode’s laboratory suitability by certifying that our test methods ac-
cord with MIL-STD-883.

All Unitrode products and manufacturing processes meet extensive qualification requirements.
Qualification ensures that
« Customer and/or design requirements are translated efficiently into manufacturing
requirements
 All groups are integrated, coordinated, and capable
¢ Our processes are manufacturable
« Our products meet or exceed the reliability requirements of our customers

Process Qualification
When a process qualification is required, Quality Assurance organizes a cross-functional team
that prepares and completes a formal qualification plan according to QP 2515. Key require-
ments for major processes include
» Documented design rules and process specifications; process and device simulation
with full SPICE models
« Completed process control plan with identified critical, significant, and non-critical
characteristics
« Implemented process-control charts
» Demonstrated Cp, and Cpk for significant and critical characteristics
* Documented out-of-control action plans (OCAPs)
¢ Completed quality audit
» Process-acceptance criteria
» Gage R&R studies
« Construction analyses




Unitrode’s Commitment to Quality @ —

Reliability Testing
Our extensive reliability requirements ensure that our new processes demonstrate, for com-
mercial products under typical use conditions, a 200 FIT rate or better (failures in time calcu-
lated at 70°C, 0.7eV activation energy, 60% confidence) at the time of qualification, using a
minimum of three wafer lots. Figure 1, on page 2-6, lists typical reliability tests performed for
new major processes.

Package Qualification

Whenever a new package is introduced, in addition to qualifying the manufacturing process us-
ing requirements appropriate to assembly processing, Unitrode performs a complete battery of
reliability tests.

Figure 2, on page 2-7, depicts typical requirements for plastic packages. Figure 3, on page
2-8, presents the requirements for hermetic packages.

Product Qualification
New products must be manufactured using qualified processes and packages. Unitrode’s new
product qualification consists of 2 major milestones: Release For Introduction (RFI) and Re-
lease to Production (RTP).

RFl is the term Unitrode uses to describe devices that
« Are built on a qualified process
» Meet the preliminary data sheet over the specified temperature range
¢ Demonstrate no infant mortality

Have been verified in the appropriate application

Have had ESD measured and classified

Have a released preliminary test program

Devices that achieve RTP meet all the RFI requirements (plus additional requirements) and
complete Unitrode’s product qualification. Typical RTP requirements include
« Bench and temperature characterization
« Demonstrated compliance to all data-sheet parameters
Cp, Cpk targets met for all untrimmed parameters in data sheet
Test program complete and released to production
Machine capability less than 5% of the device specification range
Test schematic(s), test program(s), bonding diagram(s), and burn-in diagrams approved
and released
« ESD measured and classified (human body model)
» Passed latch-up and HTOL test to 1000 hours
 Final data sheet approved and released.
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Results

As a result of our comprehensive qualification procedures, we are able to report long-term de-
vice reliability of 4.0 FIT or lower for combined functional families. This figure is estimated from
millions of hours of life-testing at accelerated temperatures.

Failure Analysis

If we do experience a failure during pre-production qualification, we have an extensive fail-
ure-analysis lab to determine and fix the root cause before the products reach our customers.
We begin by verifying the failure to published specifications. We provide written fail-
ure-verification to our customers within 72-hours.

This notification is followed by failure-mode identification through laboratory analyses such as
electrical measurements, optical and electron microscopy, radiography, device deprocessing,
microsectioning, spectrometry, and cholesteric liquid-crystal analysis. Unitrode maintains a
ten-day cycle to identify moderately complex failures from receipt of failed units.

If needed, closed-loop corrective action is managed through our Corrective Action Continuous
Improvement Team using the 8D approach.

Customer Notification
Our continuous improvement requires an occasional product or process change Unitrode noti-
fies the customer (a 90-day notification whenever possible) when
« A waiver to a customer’s or Unitrode’s specification is required before shipment of mate-
rial deemed suitable by Unitrode or our customer
¢ Any product, process or mask change requires a change to Unitrode’s data sheet, SCD,
purchase order, or customer specification
Any product, process or mask change reduces ESD rating
« A change occurs in manufacturing location, including wafer fabrication, assembly, and
test
« There is a change in wafer starting material, dieletric, passivation or metalization materi-
als and certain assembly materials
« A major change occurs in manufacturing process on a critical or significant characteris-
tic, according to our process control plan(s)
» A manufacturing process changes a characteristic that is a reliability concern
Unitrode’s operating procedures or quality systems change significantly

L]
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Total Business Excellence

Unitrode’s policy of Total Business Excellence (TBE) goes well beyond the scope of Quality As-
surance. A company demonstrating Total Business Excellence must have more rigorous business
practices than industry standards and a supporting culture to enable and improve these prac-
tices.

TBE requires continuous improvement. It is a never-ending search for ways to improve everything
we do, and a pledge to ultimately translate improvements into better products and services for
our customers.

Our goals include improved designs that meet the broadest spectrum of application needs, im-
proved translation of customer requirements into actual product performance characteristics, im-
proved understanding of process capabilities to improve the product introduction process, higher
productivity, less scrap and rework, and lower production costs.

For example, Unitrode internal qualification procedures now include rigorous qualification of our
suppliers, subcontractors, and the wafer fabrication (both major new processes and unit pro-
cesses). Each qualification is managed by a cross-functional quality team. Qualification require-
ments include detailed and advanced process control plans, out-of-control action plans (OCAPs),
demonstrated process-capability, advanced statistical process-control techniques, and Gage
R&R studies.

We’ve improved many of our internal practices: for example, shop floor control, document man-
agement, customer notification, and corrective action. We've replaced our old hardcopy system
with electronically based systems using the best software systems and relational databases.

Total Business Excellence affects every department, activity, and product, from initial concept to
end-user installation and operation.

For all of these reasons we deliver high-quality, reliable products. Our continuing quest to improve
everything we do yields better and more reliable products and services for our customers. That is
what earns customer loyalty!
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Figure 1. Typical Reliability Tests for New Processes
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Figure 2. Typical Reliability Requirements for Plastic Packages
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Figure 3. Typical Reliability Requirements for Hermetic Packages
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Die and Wafer ' @ -

Description

Unitrode offers most of our products in die and/or wafer form through our die distributors.
Unitrode’s die utilize either linear bipolar or BICMOS process technology featuring tight beta
controls and resistor matching techniques.Die thickness is either 12 mils or 15 mils, +/- 1 mil.
Interconnects are an alloy of copper and aluminum (to reduce the possibility of
electromigration). Most product’s backside material is pure silicon.

Testing

All products are tested at two separate points: (1) wafer process parameter in-line probing and
(2) ambient electrical test probing. Die are tested to full data sheet specifications, with the ex-
ception of some high power or high speed devices where production probe equipment limit the
test environment.

Inspection

Unitrode performs visual inspections on military grade die to MIL-STD-883, Method 2010, con-
ditions A or B, or to individual customer specifications. Die is supplied in “waffle pack” or single
wafer form. Standard wafers are 100 mils, generic 4- or 6-inch diameter.

Ordering
Product is available from Unitrode’s authorized die distributors, and part numbers end with the
suffix “c” for chip form or “chipwir” for wafer form.
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New Interface Products from Unitrode

Small Computer Systems Interface (SCSI) S
UCC5510 Low Voltage Differential (LVD/SE) SCSI 9 Line Terminator. . . . . P 3-5

UCC5628 Multimode SCSI 14 Line Terminator . . .. .........coviviene.. 3-78
UCC5638 Multimode SCSI 15 Line Terminator .. .. ............ ..o 3-94
UCC5639 Miltimode SCSI 15 Line Terminator with Reverse Disconnect . . ... .. 3-99
UCC5640 Low Voltage Differential (LVD) SCSI 9 Line Terminator ........... 3-104
UCC5641 Low Voltage Differential (LVD/SE) SCSI 9 Line
Terminator Reverse Disconnect. . . .. ...... .. ... . ... 3-108
UCC5672 Multi-mode (LVD/SE) SCSI 9 Line Terminator .................. 3-120
Bus Bias Generators
UC561 Low Voltage Differential SCSI (LVD) 27 Line Regulator Set ............ 4-7
UC563 32 Line VME BusBias Generator .. ........... ... ... ..., 4-10
Hot Swap Power Manager™ ICs
UCC3917 Positive Floating Hot Swap Power Manager .. ................... 5-53
UCC3981 Universal Serial Bus Hot Swap Power Controller . ................ 5-88
UCC39811 Universal Serial Bus Hot Swap Power Controller ... ............. 5-91
UCC3985 Programmable CompactPCl Hot Swap Power Manager. . .......... 5-94
UCC3995 Simple Single Channel External N-FET Hot Swap Power Manager . . . 5-98
UCC3996 Dual Sequencing Hot Swap Power Manager ................... 5-100

Drivers/Receiver Transceivers
UC5351 CAN Transceiver with Voltage Regulator. . . ...................... 6-27
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Selection Guides ~ PWM Control

PWM Control
Current Mode Controllers

Dedicated DC/DC Controllers
MicroProcessor Power Controllers
MicroProcessor Power Support
Post Regulation Controllers
Secondary Side PWM Control
Resonant Mode / Transition Mode Controllers

Voltage Mode Controllers

PWM Control
Current Mode Controllers UNITRODE PART NUMBER
UCC3800 UCC3801 UCC3802 UCC3803 UCC3804
- DC-DC and DC-DC and - DC-DC and :
Application Battery Battery Off-line Battery Off-line
Topology Buck, Boost Buck, Boost | Forward, Flyback Buck, Boost | Forward, Flyback
Voltage Reference Tolerance 1.5% 1.5% 1.5% 1.5% 1.5%
Peak Output Current 1A 1A 1A 1A 1A
Under Voltage Lockout 7.2V/6.9V 9.4V /7.4V 12.5V/8.3V 41V /3.6V 12.5V/8.3V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 1MHz
Outputs Single, Totem Single, Totem Single, Totem Single, Totem Single, Totem
P Pole Pole Pole Pole Pole
Startup Current 100pA 100pnA 100uA 100uA 100pA
Leading Edge Blanking Y Y Y Y Y
Soft Start Y Y Y Y Y
Maximum Duty Cycle 100% 50% 100% 100% 50%
Separate Oscillator / Synchronization
Terminal
DN-42A, DN-48, | DN-42A, DN-48, | DN-42A, DN-48, | DOV428 D-13. | Div-a2n, DN-48,
_— . DN-54, DN-65, | DN-54, DN-65, | DN-54, DN-65, 'on.zan | DN-54, DN-65,
Application / Design Note DN-89,U97, | DN-89,U97, | DN, U7, | 8% DRSS | pigg Uo7,
U-133A U-133A U-133A U-97, U-133A U-133A
Pin Count< 8 8 8 8 8
Page Number PS/3-173 PS/3-173 PS/3-173 PS/3-173 PS/3-173

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

B

Current Mode Controllers UNITRODE PART NUMBER
UCC3805 UCC3806  UCC3807-1 UCC3807-2 UCC3807-3
Isolated Output,
Application DC.DC and Push-pul DC-DC Oftine DC-DC and
v Controller ry
Push-pull, Full
’ y Forward, Flyback | Forward, Flyback | Forward, Flyback
Topology Forward, Flyback Brlg?iz,glgalf Buck, Boost Buck, Boost Buck, Boost
Voltage Reference Tolerance 1.5% 1% 1.5% 1.5% 1.5%
Peak Output Current 1A 0.5A 1A 1A 1A
Under Voltage Lockout 41V/3.6V 7.5V/86.75V 7.2V/6.9V 12.5V/8.3V 43V /44V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 1MHz
Outputs Single, Totem | Dual Alternating, | Single, Totem Single, Totem Single, Totem
p Pole Totem Pole Pole Pole Pole
Startup Current 100uA 100pA 100pA 100uA 100pA
Leading Edge Blanking Y Y Y Y
Soft Start Y Y Y Y Y
Maximum Duty Cycle 50% 50% / 50% Programmable | Programmable | Programmable
Separate Oscillator / Synchronization Y
Terminal
DN-42A, DN-43,
DN-46, DN-48, | DN-45, DN-51, i y y ’ i
Application / Design Note DN-54, DN-56A, | DN-65, U7, | DNeI8 DO, | DVAS, DGR, | DS, OS>,
DN-65, DN-89, U-110, U-144 ’ ’ '
U-97, U-133A
Pin Count+ 8 16 8 8 8
Page Number PS/3-173 PS/3-180 PS/3-187 PS/3-187 PS/3-187

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)
Current Mode Controllers UNITRODE PART NUMBER
UCC3808-1 UCC3808-2 UCC3809-1 UCC3809-2  UCC3810
Dual PWM
Application Oft-ine DC-DC and DC-DC Off-ine Controller,
2 Oft-ine, DC-DC
Push-pull, Full Push-pull, Full F
. . orward, Flyback, | Forward, Flyback, | Forward, Flyback
Topology Brlg%?ib:'alf B"g?i?jb:'a" Buck, Boost Buck, Boost Buck, Boost
Voltage Reference Tolerance } 2% 2% 5% 5% 1.5%
0.5A Source, 1A | 0.5A Source, 1A |  0.4A Source, 0.4A Source,
Peak Output Current Sink Sink 0.8A Sink 0.8A Sink 1A
Under Voltage Lockout 12.5V/8.3V 4.3V/ 4.1V 10V/8V 15V/8V 11.3V/8.3V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 1MHz
Dual Alternating, | Dual Alternating, | Single, Totem Single, Totem
Outputs Totem Pole Totem Pole Pole Pole Dual, Totem Pole
Startup Current 130uA 130pA 100pA 100uA 150uA
Leading Edge Blanking Y
Soft Start Y Y Y Y
Maximum Duty Cycle 50% / 50% 50% / 50% 90% 90% 50%
Separate Oscillator / Synchronization
Terminal N/A N/A \

. . DN-65, U-97, DN-65, U-97, DN-65, DN-89, | DN-65, DN-89, DN-65, U-97,
Application / Design Note U-110,U-170 | U-110,U-170 | U-165,U-168 | U-165,U-168 | U-110, U-133A
Pin Count 8 8 8 8 16
Page Number PS/3-192 PS/3-192 PS/3-198 PS/3-198 PS/3-205

+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«»The smallest available pin count for thru-hole and surface mount packages.
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Current Mode Controllers
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UNITRODE PART NUMBER

=

UCC3813-0 UCC3813-1 UCC3813-2 UCC3813-3 UCC3813-4
Application D%gg;"d D%g’ni;"d Off-line D%Eﬁir?,“d Off-ine
Topology Buck, Boost Buck, Boost | Forward, Flyback |  Buck, Boost | Forward, Flyback
Voltage Reference Tolerance 1.5% 1.5% 1.5% 1.5% 1.5%
Peak Output Current 1A 1A 1A 1A 1A
Under Voltage Lockout 7.2V/6.9V 9.4V/7.4V 12.5V/8.3V 41V/36V 12.5V/8.3V
I“,",:’:{:L‘:";‘VP“""“' Operating 1MHz 1MHz 1MHz 1MHz 1MHz
Outputs Single, Totem Single, Totem Single, Totem Single, Totem Single, Totem
Pole Pole Pole Pole Pole
Startup Current 100pA 100pA 100pA 100uA 100pA
Leading Edge Blanking Y Y Y Y Y
Soft Start Y Y Y Y Y
Maximum Duty Cycle 100% 50% 100% 100% - 50%
Separate Oscillator / Synchronization
Terminal
TP | AL | DLELDLS | Dieoude | AT
Application/ Design Note DN-69,U97, | DN89,U97, | DN89,Ugy, | DOVS% DIVSSA | "oy g g7,
U-133A U-133A U-133A U-97, U-133A U-133A
Pin Count+ 8 8 8 8 8
Page Number PS/3-212 PS/3-212 PS/3-212 PS/3-212 PS/3-212

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

UNITRODE PART NUMBER

Current Mode Controllers

UCC3813-5 UC3823 UC3823A UC3823B uC3824

Synchronous
Application De.DC and DC-DC DC-DC Oftine |Rectifier, Forward
2 Converter
Topology Forward, Flyback |  Buck, Boost Buck, Boost Buck, Boost | Forward, Flyback
Voltage Reference Tolerance 1.5% 1% 1% 1% 1%
Peak Output Current 1A 1.5A 2A 2A 1.5A
Under Voltage Lockout 4.1V /3.6V 9.2V /8.4V 9.2V/8.4V 16V/10V 9.2V/8.4V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 1MHz
. . . . Dual
Single, Totem Single, Totem Single, Totem Single, Totem
Outputs Complementary,
Pole Pole Pole Pole Totem Pole
Startup Current 1001A 1.1mA 0.1mA 0.1mA 1.1mA
Leading Edge Blanking Y Y Y
Soft Start Y Y Y Y Y
. Programmable, | Programmable,

Maximum Duty Cycle 50% 100% <100% <100% 100%
Separate Oscillator / Synchronization
Terminal Y Y Y Y

DN-42A, DN-43,

DN-46, DN-48, U-97. U-111 U-97, U-110, U-97, U-110,
Application / Design Note DN-54, DN-56A, U'-131 ’ U-111, U-128, U-111, U-128, U-111

DN-65, DN-89, U-131 U-131

U-97, U-133A

Pin Count* 8 16 16 16 16
Page Number PS/3-212 PS/3-219 PS/3-225 PS/3-225 PS/3-233

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.
+ New Product
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PWM Control (cont.)
Current Mode Controllers UNITRODE PART NUMBER
UC3825 UC3825A UC3825B UC38260 UC3827-1
o Secoﬁdary Side, Mlﬂi'p:]e\%l'tg) u; or
Application DC-DC DC-DC Off-line Average Current Ou?put DC-%C
ode Converters
Push-pull, Full | Push-pull, Full | Push-pull, Full
Topology Brdge, Hall | Bridge, Haff |  Bridge, Half | FOTyard Fyback,| - Buck Current
Bridge Bridge Bridge ’ P
Voltage Reference Tolerance 1% 1% 1% 1% 4%
Floating 1A for
Peak Output Current 1.5 2A 2A o2 | Buck §L§%ﬁbgif"
Drivers
Under Voltage Lockout 9.2V/8.4V 9.2V /8.4V 16V /10V 8.4V/8.0V 9V /8.4v
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 500kHz
Outputs Dual Alternating, | Dual Alternating, | Dual Alternating, |  Single, Totem Floating Buck,
P Totem Pole Totem Pole Totem Pole Pole Push-pull
Startup Current 1.1mA 0.1mA 0.1mA 1mA
Leading Edge Blanking Y Y N/A
Soft Start Y Y Y Y Y
90% for Buck
: Programmable, | Programmable, |Stage, 50% /50%
Maximum Duty Cycle 50% / 50% Programmable <50% <50% for Push-pull
‘ Stage
Separate Oscillator / Synchronization
Terminal Y Y Y Y A
U-97. U-110 U-97, U-110, U-97, U-110,
Application / Design Note Ut U-111,U-128, | U-111,U-128, U-135, U-140
U-131 U-131
Pin Count«* 16 16 16 24 24
Page Number PS/3-240 PS/3-225 PS/3-225 PS/3-247 PS/3-257

+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.
O Pulse- by-Pulse Current Limiting Not Applicable.
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PWM Control (cont.)
Current Mode Controllers UNITRODE PART NUMBER
UC3827-2 UCC3830-4 UCC3830-5 UCC3830-6 UCC3839)>
Multiple Output or ;
Application High Voltage Microprocessor | Microprocessor | Microprocessor ﬁ\?:?:d:gusr:gﬁ{
PP Output DC-DC Power Power Power M dg Control
Converters ode Contro
Topology BucI;\:g:}t_ap%?l Fed Buck Buck Buck Any Topology
Voltage Reference Tolerance 4% 1%" 1%* 1%* 1%
Floating 1A for
Buck Stage, 0.8A 10mA to Drive
Peak Output Current for Push-puil 1.5A 1.5A 1.5A Opto-coupler
Drivers
Under Voltage Lockout 9V/8.4V 10.5V/ 10V 10.5V/10V 10.5V/10V
Maximum Practical Operating
Frequency 500kHz 100kHz 200kHz 400kHz 1MHz
Floating Buck, . . . Opto-coupler
Outputs PuIQI?- puL:I Single Single Single P Drivep
Startup Current 1mA
Leading Edge Blanking
Soft Start Y
90% for Buck
0/ 0,
Maximum Duty Cycle Stage, S0% éj? to 95% 95% 95%
Stage
Separate Oscillator / Synchronization v
Terminal
Application / Design Note U-140
Pin Count+® 24 20 20 20 14
Page Number PS/3-257 PS/3-263 PS/3-263 PS/3-263 PS/3-276

All products feature Pulse-by-Pulse Current Limiﬁng and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.
* Combined Reference, DAC, and Error Amplifier Tolerance.
O Pulse- by-Pulse Current Limiting Not Applicable.

+ New Product
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Current Mode Controllers UNITRODE PART NUMBER
UC3841 UC3842 UC3842A UC3843 UC3843A
Primary Side,
Application Programmable, Off-line Off-line DC-DC DC-DC
Off-line, DC-DC
Tonolo Forward, Flyback, | Forward, Flyback, | Forward, Flyback, | Forward, Flyback | Forward, Fiyback
pology Buck, Boost Buck, Boost Buck, Boost Buck, Boost Buck, Boost
Voltage Reference Tolerance 1% 1% 1% 1% 1%
Peak Output Current 1A 1A 1A 1A 1A
Under Voltage Lockout 16V /10V 16V/10V 8.4V/7.6V 8.5V /7.9V
Maximum Practical Operating
Frequency 500kHz 500kHz 500kHz 500kHz 500kHz
Outputs Single, Open Single, Totem Single, Totem Single, Totem Single, Totem
P Collector Pole Pole Pole Pole
Startup Current 4.5mA 1mA 0.5mA 1mA 0.5mA
Leading Edge Blanking
Soft Start Y
Maximum Duty Cycle Programmable 100% 100% 100% 100%
Separate Oscillator / Synchronization
Terminal
Trimmed Trimmed
. Oscillator Oscillator
Special Features Discharge Discharge
Current Current
oo | NERE | oo | MG
Application / Design Note DN-28 DN-89, U-100A, | o 40, DN-89, DN-89, U-100A, | b\ 40, DN-89.
il U-100A, U-111 U U-100A, U-111
Pin Count< 18 8,14 8,14 8,14 8,14
Page Number PS/3-281 PS/3-289 PS/3-296 PS/3-289 PS/3-296

+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.
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PWM Control (cont.)
Current Mode Controllers UNITRODE PART NUMBER
uC3844 UC3844A UC3845 UC3845A UC3846
Application Off-line Off-line DC-DC DC-DC Off-line, DC-DC
Push-pull, Full
Forward, Flyback | Forward, Flyback | Forward, Flyback | Forward, Flyback .
Topology Buck, Boost Buck, Boost Buck, Boost Buck, Boost B”gﬂgbsa"
Voltage Reference Tolerance 1% 1% 1% 1% 1%
Peak Output Current 1A 1A 1A 1A 0.5A
Under Voltage Lockout 16V / 10V 16V /10V 8.4V /7.6V 8.5V/7.9V 7.7V 16.95V
Maximum Practical Operating
Frequency 500kHz 500kHz 500kHz 500kHz 500kHz
Outouts Single, Totem Single, Totem Single, Totem Single, Totem | Dual Alternating,
P Pole Pole Pole Pole Totem Pole
Startup Current 1mA 0.5mA 1mA 0.5mA
Leading Edge Blanking
Soft Start Y
Maximum Duty Cycle 50% 50% 50% 50% 50% / 50%
Separate Oscillator / Synchronization v
Terminal
Trimmed Trimmed
Oscillator Oscillator
Special Features Discharge Discharge
Current Current
DN-27,DN40, | DN28-DN27 | Doz, Do, | DN28DNET. | pivas, U9,
Application / Design Note DN-89, U-100A, | a0’ DN-gg, | ON-89, U-100A, | o o’ pn.gg, | U-97, U-100A,
U-111 A ; U-111 , : U-111
U-100A, U-111 U-100A, U-111
Pin Counts* 8,14 8,14 8,14 8,14 16
Page Number PS/3-289 PS/3-296 PS/3-289 PS/3-296 PS/3-302

+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
% The smallest available pin count for thru-hole and surface mount packages.
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PWM Control (cont.)

Current Mode Controllers

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

—

B

UC3847 UC38480 UC38490 UC3851 UC3856
Average Current | Secondary Side, Pro egmém " Isolated Output,
- Application Off-line, DC-DC | Mode, Off-line, | Average Current Pri?-n ary Side Push-pull
DC-DC Mode Contrn(l)II or Controller
Push-pull, Full Push-pull, Full
> Forward, Flyback, | Forward, Flyback; :
Topology Bridge, Half | Forward, Flyback Bridge, Half
Bridge Buck, Boost Buck, Boost Bridge
Voltage Reference Tolerance 1% 1% 1% 1% 1%
Peak Output Current 0.5A 2A 0.25A 0.2A 1.5A
Under Voltage Lockout 7.7V /6.95V 13V/10V 8.3V/7.9V 7IVI7.0V
Maximum Practical Operating )
Frequency 500kHz 1MHz 1MHz 500kHz 1MHz
Outputs Dual Alternating, | Single, Totem Single, Totem Single, Totem | Dual Alternating,
P Totem Pole Pole Pole Pole Totem Pole
Startup Current 500puA 4.5mA
Leading Edge Blanking N/A N/A Y
Soft Start Y Y Y Y
Maximum Duty Cycle 50% / 50% Programmable | Programmable 50% 50% / 50%
Separate Oscillator / Synchronization Y Y Y
Terminal i
DN-45, U-93, DN-45, U-93
Application / Design Note U-97, U-100A, U-135, U-140 U-135, U-140 DN-28 U-97. U110
U-111 ’
Pin Count+® 16 16 24 18 16
Page Number PS/3-302 PS/3-309 PS/3-317 PS/3-327 PS/3-333

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted,
< The smallest available pin count for thru-hole and surface mount packages.
O Pulse- by-Pulse Current Limiting Not Applicable.

+ New Product
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Selection Guides ~ PWM Control
PWM Control (cont.)
Current Mode Controllers UNITRODE PART NUMBER
UCC3880-4 UCC3880-5 UCC3880-6 UCC3882 UCC3884
Off-é_ine or
. . . . DC-DC
Application Mlcr%p:)rvc\)’g?ssor Mlcr%por‘?v(:ressor Mlcr%%rv(ﬁssor Mlcr%;ﬂ'v?’gfssor Frequency
Foldback
Controller
Topology Buck Buck Buck Syncél':jrggous For;vua(:l((i ’ ggggck
Voltage Reference Tolerance 1%* 1%* 1%* 1%* 2%
Peak Output Current 1.5A 1.5A 1.5A 1.5A 0.5A SSoil;'r(ce, 1A
Under Voltage Lockout 10.5V/ 10V 10.5V/ 10V 10.5V/ 10V 10.5V/ 10V 8.9V/8.3V
Maximum Practical Operating
Frequency 100kHz 200kHz 400kHz 700kHz 750kHz
Outputs Single Single Dua[lsrs;FET Single
Startup Current 200pA
Leading Edge Blanking
Average Current Mode Y Y Y
Foldback Current Limiting Y Y Y
Soft Start Y
Maximum Duty Cycle 95% 95% 95% 80%
Separate Oscillator / Synchronization Y
Terminal
4 Bit 4 Bit 4 Bit 5 Bit
. Programmable | Programmable | Programmable | Programmable
Special Features Output Voltage, | Output Voltage, | Output Voltage, | Output Voltage,
UV/OV Monitor | UV/OV Monitor | UV/OV Monitor | UV/OV Monitor
Application / Design Note U-140 U-140 U-140 U-140 DN-65, U-164
Pin Count< 24 18 16 28 16
Page Number PS/3-373 PS/3-373 PS/3-373 PS/3-380 PS/3-393

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«The smallest available pin count for thru-hole and surface mount packages.
* Combined Reference, DAC, and Error Amplifier Tolerance.

+ New Product
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PWM Control (cont.)
UNITRODE PART NUMBER
Current Mode Controllers UC3886
Application Mieroprocessor
Topology Buck
Voltage Reference Tolerance 1.5%
Peak Output Current 1.5A
Under Voltage Lockout 10.3V/10.05V
Maximum Practical Operatin
Frequency peraing 400kHz
Outputs Single
Startup Current
Leading Edge Blanking
Average Current Mode
Foldback Current Limiting
Soft Start
Maximum Duty Cycle 95%
Separate Oscillator / Synchronization
Terminal
External
Special Features Reference Input,
Use with UC3910
Application / Design Note U1 ‘:101?71 56,
Pin Count<® 16
Page Number PS/3-400

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«<+The smallest available pin count for thru-hole and surface mount packages.
+ New Product
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PWM Control (cont.)
UNITRODE PART NUMBER
Dedicated DC/DC Controllers
UC2577-12 UC2577-15 UC2577-ADJ
. Simple Step-up Voltage Simple Step-up Voltage Simple Step-up Voltage
Description Regulator Regulator Regulator
3A Step-up Switching 3A Step-up Switching 3A Step-up Switching
Apblication Regulator for Boost, Flyback, | Regulator for Boost, Flyback, | Regulator for Boost, Flyback,
pp and Forward Converter and Forward Converter and Forward Converter
Applications Applications Applications
Output Voltage 12V 15V Adjustable
*Circuit Requires Few oCircuit Requires Few *Circuit Requires Few
External Components External Components External Components
*NPN Output Switches 3A *NPN Output Switches 3A *NPN Output Switches 3A

Special Features

¢ Current Mode Operation for
Improved Response

*Fixed and Adjustable Output
Versions Available

¢ Current Mode Operation for
Improved Response

*Fixed and Adjustable Output
Versions Available

*Current Mode Operation for
Improved Response

*Fixed and Adjustable Output
Versions Available

Application / Design Note DN-47, DN-49 DN-47, DN-49 DN-49
Pin Count+ 5 5 5
Page Number PS/3-31 PS/3-31 PS/3-36

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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S

PWM Control (cont.)
UNITRODE PART NUMBER
Dedicated DC/DC Controllers
UC3572 UC3573 UC3578 UCC3585+
. ‘ Low Input Voltage
Low Power, High | Low Power, High |- Synchronous
Application Efficiency, Spot | Efficiency, Spot DC-DC Buck Regulator
Regulator Regulator with Output
Voltage Tracking
: Voltage Mode
Negative Output
Topology eg?q'}facf pu Buck Buck SyncBrLrgl?ous
Voltage Reference Tolerance 2% 2% 2% 1%
0.6A Source,
Peak Output Current 0.5A 0.5A 0.8A Sink 0.5A
Maximum Practical Operating 100kHz Internal
Frequency 300kHz 300kHz Oscillator 700kHz
Outputs Single, Totem Single, Totem | Single, Floating | P FET/N FET
P Pole Pole Totem Pole Synchronous
Startup Current N/A 2.3mA
VoltageFeedforward N
Soft Start Y Y
Maximum Duty Cycle 100% 100% 90% 100%
Separate Oscillator / Synchronization N
Terminal
Application / Design Note DN-70 U-167
Pin Count+ 8 8 16 16
Page Number PS/3-108 PS/3-112 PS/3-116 PS/3-154

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)
. UNITRODE PART NUMBER
Dedicated DC/DC Controllers UCC39401+ UCC3941 UCC39411/2/3+
Desrpon
Application Pager Power High;ﬁgﬁgﬁmﬁg ated ngg;lzrzfclﬂreor;cgu:o&g;wer
Conversion
*High Efficiency Boost *Full Load Startup at 1V *200mW Output Power with
*1V Input *Power Limit Control g'ast;t/ery Voltages as low as
*Battery Charger ¢ Auxiliary 9V Supply «Power Limit Control
Special Features *Backup LDO * Output Disconnect s Adaptive Current Mode
¢ Shutdown Mode Control
¢ Auxiliary 7V Supply
¢ Shutdown Mode
Application / Design Note
Pin Count« 20 8 8
Page Number PP/7-34 PP/7-45 PP/7-58

Dedicated DC/DC Controllers

UNITRODE PART NUMBER

UCC39421/2+ UCC3954
Description Multimode HF PWM Controller Siqglg.g\?llcl(_)ig:/i:?;on
*2mHz Operation *Fixed 3.3V Output
1.8V Input *750mA Output Current
Special Features *Current Limit *Low Battery Warning
*Power-on Reset *| ow Battery Disconnect
| ow Voltage Detect ¢ Shutdown Mode
Application / Design Note
Pin Count+ 16, 20 8
Page Number PP/7-66 PP/7-93

+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«The smallest available pin count for thru-hole and surface mount packages.
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PWM Control (cont.)

Power Controllers UCC3588+ UCC3830-4 UCC3830-5

MicroProcessor UNITRODE PART NUMBER

UCC3830-6

Selection Guides ~ PWM Control _M_

UCC3880-4

Synchronous . A ) )
- Microprocessor | Microprocessor | Microprocessor | Microprocessor
Application EvLi'&kSRgng?\tg Power Power Power Power
Voltage Mode
Topology Synchronous Buck Buck Buck Buck
Buck
Voltage Reference Tolerance 1% 1%* 1%* 1%* 1%*
Peak Output Current 1A 1.5A 1.5A 1.5A 1.5A
Maximum Practical Operating
Frequency 700kHz 100kHz 200kHz 400kHz 100kHz
Dual NFET . ) . )
Outputs Synchronous Single Single Single Single
Soft Start Y
Average Current Mode Y Y Y Y
FoldbackCurrent Limiting Y Y Y Y
Maximum Duty Cycle 100% 95% 95% 95% 95%
5 Bit i 5 Bit 5 Bit 4 Bit
Programmable | Programmable | Programmable | Programmable
Special Features Output Voltage, | Output Voltage, | Output Voltage, | Output Voltage,
UV/OV Monitor | UV/OV Monitor | UV/OV Monitor | UV/OV Monitor
Application / Design Note U-140
Pin Counts» 16 20 20 20 - 20
Page Number PS/3-163 PS/3-263 PS/3-263 PS/3-263 ~ PS/3-373

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

* Combined Reference, DAC, and Error Amplifier Tolerance.

+ New Product
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PWM Control (cont.)
MicroProcessor ) UNITRODE PART NUMBER
Power Controllers UCC3880-5 UCC3880-6 UCC3882
. Microprocessor | Microprocessor | Microprocessor
Application Power Power Power
Topology Buck Buck Syng:jrgcous
Voltage Reference Tolerance 1%* 1%* 1%*
Peak Output Current 1.5A 1.5A 1.5A
Maximum Practical Operating
Frequency 200kHz 400kHz 700kHz
Outputs Single Single Dualgral’;FET
Soft Start
Average Current Mode Y Y Y
FoldbackCurrent Limiting Y Y Y
Maximum Duty Cycle 95% 95% 95%
4 Bit 4 Bit 5 Bit
. Programmable | Programmable | Programmable
Special Features Output Voltage, | Output Voltage, | Output Voltage,
UV/OV Monitor | UV/OV Monitor | UV/OV Monitor
Application / Design Note U-140 U-140 U-140
Pin Count+® 20 20 28
Page Number PS/3-373 PS/3-373 PS/3-380

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

* Combined Reference, DAC, and Error Amplifier Tolerance.

+ New Product
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PWM Control (cont.)

MicroProcessor UNITRODE PART NUMBER
Power Support UCC391+ Uc3910 UCC3946

,@—

. : Reference, 4-bit DAC and Microprocessor Supervisor
Description 5-Bit DAC 5V Operation Fault Monitor with Watchdog Timer
Sets Control Voltage for Sets Control Voltage for :
Application UC3886 and other Precision | UC3886, UC3870 and other Accura(tse;] Nggic;;i);gcessor
PWMs Precision PWMS s
*5V Operation *4-bit DAC Sets Output *Programmable Reset Period
*1% Combined Reference \\;Iol:l)tag:dc;f PWM, Meets Infel | ¢ proqrammable Watchdog
and DAC Tolerance Period
. o .
Special Features *Meets VID Code for Pentium *1% Combined Reference *1.5% Accurate Threshold
Il Processors and DAC Tolerance
*4mA IDD
*QOver and Under Voltage
Monitoring and Protection
Application / Design Note U-157, U-158
Pin Count«» 8 16 8
Page Number PS/3-434 PS/3-437 PP/7-88

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.
+ New Product
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PWM Control (cont.)
. UNITRODE PART NUMBER
Post Regulation Controllers
UCC3583 UC3584 UC3838A
DC-DC
- Secondary Side | Secondary Side Mag-Amp
Application Post Regulation |  Synchronous Controller
Post Regulator
Topology Buck Buck
Voltage Reference Tolerance 1.5% 1% 1%
1.5A Source, | 1.5A Source and | 120mA Reset
Peak Output Current 0.5A Sink Sink Current
Maximum Practical Operating
Frequency 500kHz 1MHz
Undervoltage Lockout 9.0V /8.4V 10.5V/8.8V N/A
Single, Totem Single, Totem
Outputs Pole Pole
Startup Current 100uA N/A
Voltage Feedforward N/A
Soft Start Y Y
Maximum Duty Cycle 95% 94%
Separate Oscillator / Y v
Synchronization Terminal
*For Both Single | *Can Use *Dual Op-Amps
Ended and Existing _
Center Tapped | Windings * le/g\r/ Reset
8§coggary ¢Internally
ireu Regulated 15V
*QOperation Boost Supply
Special Features From Floating Bias for Low
Supply Voltage
Referenced to Applications
Output *Short Circut
Protection with
Programmable
Delay
Application / Design Note DN-64 DN-64, DN-83 DN-47
Pin Count < 14 16 16, 20
Page Number PS/3-139 PS/3-148 PS/3-272

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

Secondary Side
PWM Control

UC3826
Secondary Side,

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UCC38390
Secondary Side,

UC38490
Secondary Side,

UCC3960+
Primary-Side

S

UCC3961+
Primary-Side

Application Average Current | Average Current | Average Current
Mode Mode Control Mode Startup Control | Startup Control
Forward, Flyback, Forward, Flyback,
Topology Buck, Boost Any Topology Buck, Boost
Voltage Reference Tolerance 1% 1% 1% 5% 5%
10mA to Drive
Peak Output Current 0.25A Opto-coupler 0.25A 1.5A 1.5A
Undervoltage Lockout 8.4v/8V 8.3V/7.9V 10V/8V 10V/8V
400kHz 400kHz
Maximum Practical Operating Synchronizable | Synchronizable
Frequency 1MHz 1MHz 1MHz Switching Switching
Frequency Frequency
Outputs Slnglgbil‘;otem Optcsﬁ\c;:pler Slnglsbl'léotem Single Single
Startup Current 150uA 150uA
Leading Edge Blanking N/A N/A N/A N/A
Soft Start Y Y Y Y
Maximum Duty Cycle Programmable Programmable Progrgrlr;%b;e V-8
Separate Oscillator / Y Y
Synchronization Terminal
*Multimode
ove
Protection,
Special Features *Programable
OV and UV,
*Self Bias
Regulation.
Application / Design Note U-135, U-140 U-140 U-135, U-140 DN-99 DN-99
Pin Count < 24 14 24 8 14
Page Number PS/3-247 PS/3-276 PS/3-317 PS/3-442 PS/3-450

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«+The smallest available pin count for thru-hole and surface mount packages.
Q Pulse- by-Pulse Current Limiting Not Applicable.

+ New Product
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PWM Control (cont.)

Soft Switching Controllers

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UCC3580-1% UCC3580-2% UCC3580-3% UCC3580-4%

] _

UC3860

Aoilcation Active Clamp/ | Active Clamp/ | Active Clamp/ | Active Clamp/ szfgi%ebﬁgéﬁ? '
PP Reset PWM Reset PWM Reset PWM Reset PWM ur
Switching
Topology Forward, Fyback | Forward, Fiyback | Forward, Fiyback | Forward, Fiyback | Hal g::ggg Ful
Voltage Reference Tolerance 1.5% 1.5% 1.5% 1.5% 1%
Peak Output Current 1A/0.5A 1A/0.5A 1A/0.5A 1A/0.5A 2A
Undervoltage Lockout 9V /8.5V 15V /8.5V 9v/8.5vV 15V /8.5V 17.3V/10.5V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 2MHz
Dual Dual

Dual Dual Dual

Outputs Complementary, | Complementary, Complementary, | Complementary, Programmable,
Totem Pole Totem Pole Totem Pole, Totem Pole, Totem Pole
Inverted Out2 Inverted Out2

Startup Current 50nA 50pA 50pA 50pA 300pA
Voltage Feedforward Y Y Y Y
Soft Start Y Y Y Y
Maximum Duty Cycle Programmable | Programmable | Programmable | Programmable | Programmable
Separate Oscillator /
Synchronization Terminal Y Y Y Y Y
Application / Design Note DN-65 DN-65 DN-65 DN-65
Pin Count < 16 16 16 16 24,28
Page Number PS/3-122 PS/3-122 PS/3-122 PS/3-122 PS/3-341

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
< The smallest available pin count for thru-hole and surface mount packages.

% Does Not Feature Current Limiting.

'+ New Product
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PWM Control (cont.)

Soft Switching Controllers

UC3861

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UC3862

UC3863

UC3864

]

UC3865

o Oftine, Zero DC-DC and DC-DC and DC-DC and Off-line, Zero
Application Voltage Switching Voﬁ:gzréwzitecﬁng Voﬁ:gee%’wzitiﬁng Voﬁ:gzré;lvzitirhoing Current Switching
Topology Hal Sﬁ',ﬂgi Full Forward, Flyback Half g?lggee Ful Forward, Flyback Half E::ggz Ful
Voltage Reference Tolerance 1% 1% 1% 1% 1%

Peak Output Current 1A 1A 1A 1A 1A

Undervoltage Lockout 16.5V/10.5V 16.5V/10.5V 8v/7v 8v/7v 16.5V/10.5V

m";m‘c‘yp’a"““' Operating 1MHz 1MHz 1MHz 1MHz 1MHz

Outputs Dual Alternating, | Single, Totem | Dual Alternating, | Single, Totem | Dual Alternating,
Totem Pole Pole Totem Pole Pole Totem Pole

Startup Current 150uA 150pnA 150pA 150pA 150uA

Voltage Feedforward

Soft Start

Maximum Duty Cycle 50% / 50% 100% 50% / 50% 100% 50% / 50%

Separate Oscillator /

Synchronization Terminal

Application / Design Note U-122, U-138 U-122, U-138 U-122, U-138 U-122, U-138 U-122, U-138

Pin Count < 16 16 16 16 16

Page Number PS/3-349 PS/3-349 PS/3-349 PS/3-349 PS/3-349

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

Soft Switching Controllers

UC3866

UNITRODE PART NUMBER

UC3867
DC-DC and

UC3868
DC-DC and

uc3875
Zero Voltage

5

uC3876
Zero Voltage

Application le?rfefzrllltngw?ti:\?n Battery, Zero Battery, Zero | Transition, Phase | Transition, Phase
9/ Current Switching | Current Switching |  Shifted Bridge Shifted Bridge
Topology Forward, Flyback Half g?lggee Ful Forward, Flyback Full Bridge Full Bridge
Voltage Reference Tolerance 1% 1% 1% 1% 1%
Peak Output Current 1A 1A 1A 2A 2A
Undervoltage Lockout 16.5V/10.5V 8v/7v 8v/7v 10.75V/9.5V | 15.25V/9.25V
Maximum Practical Operating
Frequency 1MHz 1MHz 1MHz 1MHz 1MHz
. } ) Quad Phase Quad Phase
Single, Totem | Dual Alternating, | Single, Totem ; ;

Outputs Shifted, Totem | Shifted, Totem

Pole Totem Pole Pole Pole Pole
Startup Current 150uA 150pA 150uA 150pA 150pA
Soft Start Y Y
Maximum Duty Cycle 100% 50% / 50% 100% 100% 100%
Separate Oscillator / Y v
Synchronization Terminal
Application / Design Note U-122,U-138 | U-122,U-138 | U-122,U-138 DN'S%%X i, | DNE3, 111,
Pin Count < 16 16 16 20,28 20,28
Page Number PS/3-349 PS/3-349 PS/3-349 PS/3-357 PS/3-357

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)
- UNITRODE PART NUMBER
Soft Switching Controllers
uc3gz7 UC3878 uc3879 UCC3895+
. Zero Voltage Zero Voltage Zero Voltage Z‘?':grysgli?r?e
Application Transition, Phase | Transition, Phase | Transition, Phase Phase. Shifted
Shifted Bridge Shifted Bridge | Shifted Bridge Bridg o
Topology Full Bridge Full Bridge Full Bridge Full Bridge
Voltage Reference Tolerance 1% 1% 1% 1%
Peak Output Current 2A 2A 0.1A 0.1A
Selectable
Undervoltage Lockout 10.75V/9.5V | 15.25V/9.25V | 10.75V/9.5V, 11vV/9v
15.25V /9.25V
Maximum Practical Operating
Frequency 1MHz 1MHz 300kHz 1MHz
Quad, Phase Quad Phase Quad Phase Quad, Phase
Outputs Shifted, Totem | Shifted, Totem | Shifted, Totem | Shifted, Totem
Pole Pole Pole Pole
Startup Current 150pA 150pA 150pA 150pA
Leading Edge Blanking
Soft Start Y Y Y Y
Maximum Duty Cycle 100% 100% 100% 100%
Separate Oscillator /
Synchronization Terminal Y Y Y \
Application / Design Note DIVES, 111, | DNE3 LTt | ONGS Uit | DN-63, U-136
Pin Count « 20,28 20,28 20 20
Page Number PS/3-357 PS/3-357 PS/3-367 PS/3-425

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

Voltage Mode Controllers

UC3524+

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UC3524A

UC3525A

UC3525B

=

UC3526

Fixed Frequency | Fixed Frequency | Fixed Frequency | Fixed Frequency | Fixed Frequency
Application PWM, Off-line, PWM, Off-line, PWM, Off-line, PWM, Off-line, PWM, Off-line,
DC-DC DC-DC DC-DC DC-DC DC-DC
Topology Forward, Flyback, | Forward, Flyback, | Full Bridge, Half | Full Bridge, Half | Full Bridge, Half
Buck, Boost Buck, Boost Bridge Bridge Bridge
Voltage Reference Tolerance 4% 1% 1% 0.75% 1%
Peak Output Current 100mA 200mA 400mA 200mA 100mA
Undervoltage Lockout 75V/7V i v Y
fr:’:l‘l"e‘:,';‘y"’“"“' Operating 300kHz 500kHz 500kHz 500kHz 400kHz
Outputs Dual Alternating, | Dual Alternating, | Dual Alternating, | Dual Alternating, | Dual Alternating,
Uncommitted Uncommitted Totem Pole Totem Pole Totem Pole
Startup Current 4mA
Voltage Feedforward
Soft Start Y Y Y
Maximum Duty Cycle 50% / 50% 50% / 50% 50% / 50% 50% / 50% 50% / 50%
Syhéhronizaton Teminal Y Y Y Y Y
Application / Design Note DN-36 DN-36
Pin Count < 16 16 16 16 16
Page Number PS/3-43 PS/3-48 PS/3-54 PS/3-61 PS/3-68

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«»The smallest available pin count for thru-hole and surface mount packages.

++ Does Not Feature UVLO.
+ New Product
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PWM Control (cont.)

Voltage Mode Controllers

UC3526A
Fixed Frequency

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UC3527A
Fixed Frequency

UC3527B
Fixed Frequency

UC3548

B

UCC3570

Application PWMOffine, | PWM,Offline, | PWM,Oftline, | Oftiine, DG-DC | 1% Fiange,
DC-DC DC-DC DC-DC

Voltage Reference Tolerance 1% 1% 0.75% 1% 1%

Peak Output Current 100mA 400mA 200mA 2A 500mA

Undervoltage Lockout Y v v 13V/ 10V 13V/9V

Er“e’:l':;‘r']“c‘yp ractical Operating 550kHz 500kHz 500kHz 1MHz 500kHz

Outputs Dual Alternating, | Dual Alternating, | Dual Alternating, | Single, Totem Single, Totem
Totem Pole Totem Pole Totem Pole Pole Pole

Startup Current 500pA 85uA

Voltage Feedforward Y Y

Soft Start Y Y Y Y Y

Maximum Duty Cycle 50% / 50% 50% / 50% 50% / 50% Programmable 100%

Separate psc_illatorl ) Y v Y

Synchronization Terminal

Application / Design Note DN-36 DN-36 %%4685 %N1g(2)

Pin Count < 18 16 16 16 14

Page Number PS/3-75 PS/3-54 PS/3-61 PS/3-83 PS/3-91

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
++The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

Voltage Mode Controllers

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UCC35701+ UCC3580-1% UCC3580-2% UCC3580-3%

B

UCC3580-4%

Wide Range . ) . .

- g Active Clamp/ | Active Clamp/ | Active Clamp/ | Active Clamp/

Application DEDCANd | "ResotPWM | ResetPWM | ResetPWM | ResetPWM
Forward, Flyback,
Topology Buck and Boost Forward, Flyback | Forward, Flyback | Forward, Flyback | Forward, Flyback
Voltage Reference Tolerance 1% 1.5% 1.5% 1.5% 1.5%
Peak Output Current 1.2A 1A/0.5A 1A/0.5A 1A /0.5A 1A/0.5A
Undervoltage Lockout 13V/9V 9v/8.5v 15V /8.5V 9v/8.5v 15V /8.5V
Maximum Practical Operating
Frequency 700kHz 1MHz 1MHz 1MHz 1MHz
Dual Dual
" Dual Dual
Single, Totem Complementary, | Complementary,
Outputs Pole Co_lr_r:)ralaer:]ngg}zry, Co_rl%;twéer:]nggtlgw, Totem Pole, Totem Pole,
Inverted Out2 Inverted Out2

Startup Current 130uA 50uA 50pA 50pA 50uA
Voltage Feedforward Y Y Y Y Y
Soft Start Y Y Y Y Y
Maximum Duty Cycle 100% Programmable | Programmable | Programmable | Programmable
Separate Oscillator /
Synchronization Terminal \ Y Y Y Y
Application / Design Note s, Duea. DN-65 DN-65 DN-65 DN-65
Pin Count 14 16 16 16 16
Page Number PS/3-99 PS/3-122 PS/3-122 PS/3-122 PS/3-122

% Does Not Feature Current Limiting.
+ New Product

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<« The smallest available pin count for thru-hole and surface mount packages.
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Selection Guides ~ PWM Control

S

PWM Control (cont.)
Voltage Mode Controllers UNITRODE FART. NUMBER
UCC3581  UCC3588+  UCC3888  UCC3889  UCC3890
Off-line, Primary
Asslication Side PWM for Bﬁ{fg?’l‘f,’:tir Off-line Power | Off-ine Power | Off-line Battery
PP ISDN with 5 Bigt’ DAC Supply Controller | Supply Controller | Charge Controller
Applications
Voltage Mode
Topology Forward, Flyback | - Synchronous Flyback Flyback Flyback
Buck

Voltage Reference Tolerance 1.5% 1% 3% 3% 4%
Peak Output Current 1A 1A 0.15A 0.15A 0.15A
Undervoltage Lockout 7.3V/6.8V 10.5V/ 10V 8.4V/6.3V 8.4V/6.3V 8.6V/6.3V
Maximum Practical Operating
Frequency 100kHz 700kHz 250kHz 250kHz 250kHz
Outouts Single, Totem Dual NFET Single, Totem Single, Totem Single, Totem

P Pole Synchronous Pole Pole Pole
Startup Current 100pA 150uA 150pA
Voltage Feedforward Y Y Y
Soft Start Y Y
Maximum Duty Cycle Programmable 100% 55% 55% N/A
Separate Oscillator / v
Synchronization Terminal
Application / Design Note DN-48, DN65 DN-594, U-14g | D292, DAV-65,
Pin Count < 14 16 8 8 8
Page Number PS/3-131 PS/3-163 PS/3-407 PS/3-412 PS/3-418

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
«+The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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PWM Control (cont.)

Voltage Mode Controllers

UC494A/AC

Selection Guides ~ PWM Control

UNITRODE PART NUMBER

UC495A/AC

Application DC-DC DC-DC
Buck, Boost, Buck, Boost,

Topology Push-Pull, Half | Push-Pull, Half
Bridge Bridge

Voltage Reference Tolerance 1% 1%

Peak Output Current 200mA 200mA

Undervoltage Lockout 5V/4.7V 5V/4.7V

Maximum Practical Operating

Frequency

Outputs Dual Floating Dual Floating

Startup Current 6mA 6mA

Voltage Feedforward

Soft Start

Maximum Duty Cycle

Separate Oscillator /

Synchronization Terminal

Special Features On g :r',%fgv

Application / Design Note DN-38 DN-38

Pin Count < 16 18

Page Number PS/3-460 PS/3-460

All products feature Pulse-by-Pulse Current Limiting and UVLO unless otherwise noted.
<+ The smallest available pin count for thru-hole and surface mount packages.

+ New Product
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= UNITRODE
Simple Step-Up Fixed Voltage Regulators

FEATURES

Requires Few External Components
NPN Output Switches 3.0A, 65V(max)
Extended Input Voltage Range: 3.0V to 40V

Current Mode Operation for Improved
Transient Response, Line Regulation, and
Current Limiting

Soft Start Function Provides Controlled
Startup

52kHz Internal Oscillator

Output Switch Protected by Current Limit,
UVLO and Thermal Shutdown

Improved Replacement for LM2577 Series

TYPICAL APPLICATIONS

Simple Boost and Flyback Converters
Transformer Coupled Forward Regulators

SEPIC Topology Permits Input Voltage to
be Higher or Lower than Output Voltage

UC2577-12/15

i

available

DESCRIPTION

The UC2577 family of devices provides all the active functions nec-
essary to implement step-up (boost), flyback, and forward converter
switching regulators. Requiring only a few components, these sim-
ple regulators efficiently provide fixed output voltages of 12V or 15V
as step-up regulators.

The UC2577 series features a wide input voltage range of 3.0V to
40V. An on-chip 3.0A NPN switch is included with undervoltage
lockout, thermal protection circuitry, and current limiting, as well as
soft start mode operation to reduce current during startup. Other
features include a 52kHz fixed frequency on-chip oscillator with no
external components and current mode control for better line and
load regulation.

For Applications Information, see the UC2577-ADJ data sheet, De-
sign Note DN-48 "Versatile Low Power SEPIC Converter Accepts
Wide Input Voltage Range", and Design Note DN-49 "UC2577 Easy
Switcher Controls SEPIC Converter for Automotive Applications”.

e Multiple Output Designs
BLOCK DIAGRAM
vinO - QO Vour
L D
VIN SWITCH +c
_________________ 4fF——————= out
] 1L
| Current Limit, | -
| Thermal Limit, and |
| Undervoltage Shutdown |
1 1
| |
N 3A, 65V
e B
i 9 Switch 1
| |
e : :
| Corrective Ramp |
| Voltage
| << e
| Current Sense B |
| Voltage SRt
: [
= |
| 1 Current |
1.23V < <
| &, > Sense > R2 |
| | Ref. 3 Resistor 3 |
| uc2577-12/15 . |
Lo S = —————— d
COMP GND
Re
IPCC
= UDG-94036
3/97 3-31




UC2577-12

ABSOLUTE MAXIMUM RATINGS (Note 1)
SupplyVoltage . . .. ..o e 45V
Output Switch Voltage . ..., 65V
Qutput Switch Current (Note 2) . .........c.ovuvrnnn. 6.0A
Power Dissipation. ..................... Internally Limited
Storage Temperature Range . ............ —65°C to +150°C
Lead Temperature (Soldering, 10sec.) .............. 260°C
Maximum Junction Temperature ................... 150°C
Minimum ESD Rating (C = 100pF, R=1.5kQ) .......... 2kv

RECOMMENDED OPERATING RANGE

SupplyVoltage . . ................oolt 3.0V <VIN <40V
Qutput Switch Voltage . ............... 0V <VSWITCH <60V
Output SwitchCurrent . ................... IswitcH <3.0A
Junction Temperature Range. ......... —-40°C< TJ<+125°C

UC2577-12/15

CONNECTION DIAGRAM

5-Pin TO-220 (Top View)
T Package

5
4
O 3F—————aGND -
2
01

Also available in TO-263 Package (TD).

ORDERING INFORMATION

UC2577T-12 5 Pin TO-220 Plastic Package
UC2577T-15 5 Pin TO-220 Plastic Package
UC2577TD-12 5 Pin TO-263 Plastic Package
UC2577TD-15 5 Pin TO-263 Plastic Package

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = —40°C to +125°C, VIN =
5V, IswITCH =0, and TA =TJ. ’

UC2577-12
PARAMETER | TEST CONDITIONS miN | TYP | MaX JuniTs
System Parameters Circuit Figure 1 (Note 3)
Output Voltage VIN =5V to 10V, ILOAD = 100mA to 800mA 11.40 | 12.0 | 12.60 \'
Ty=25°C 11.60 1240 V
Line Regulation VIN = 3.0V to 12V, ILoAD = 300mA 20 100 mV
Ty=25°C 50 mV
Load Regulation VIN = 5V, ILoAD = 100mA to 800mA 20 100 mV
Ty=25°C 50 mV
Efficiency VIN =5V, ILoAD = 800mA 80 %
Device Parameters
Input Supply Current VFB = 14V (Switch Off) 7.5 14 mA
Ty=25°C 10 mA
IswiTCH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 45 85 mA
Ty =25°C 70 mA
Input Supply UVLO ISWITCH = 100mA 2.70 | 2.95 )
Ty=25°C 2.85 \
Oscillator Frequency Measured at SWITCH Pin, IswitTcH = 100mA 42 52 62 kHz
Ty=25°C 48 56 kHz
Output Reference Voltage Measured at FB Pin, VIN = 3.0V to 40V, Vcomp =1.0V | 11.64 | 12 | 12.36 \
Ty=25°C 11.76 1226 | V
Reference Voltage Line Regulation  |VIN = 3.0V to 40V 7 mV
FB Pin Input Resistance 9.7 kQ
Error Amp Transconductance Icomp = —30uA to +30pA, Vcomp = 1.0V 145 | 370 | 615 | umho
Ty=25°C 225 515 | umho
Error Amp Voltage Gain Vcomp = 0.8V to 1.6V, Rcomp = 1.0MQ (Note 4) 25 80 VIV
Ty=25°C 50 VNV

3-32




UC2577-12/15

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = —40°C to +125°C, VIN =
5V, IswiTcH = 0, and TA =T.J.

UC2577-12
PARAMETER | TEST CONDITIONS MmN | TYP [ max JuniTs
Device Parameters (cont.)
Error Amplifier Output Swing Upper Limit VF8 = 10.0V 2.0 2.4 \
Ty=25°C 2.2 %
Lower Limit VFB = 15.0V 0.3 0.55 \
Ty =25°C 0.40 %
Error Amp Output Current VFB = 10.0V to 15.0V, Vcomp = 10.0V +90 | £200 | #+400 | uA
Ty=25°C +130 300 | pA
Soft Start Current VFB = 10.0V, Vcomp = 0.5V 1.5 5.0 9.5 uA
TJ=25°C 25 75 | uA
Maximum Duty Cycle Vcomp = 1.5V, IswiTcH = 100mA 90 95 %
Ty=25°C 93 %
Switch Transconductance 12.5 AN
Switch Leakage Current VswiTcH = 65V, VFB = 1.5V (Switch Off) 10 600 pA
Ty=25°C 300 uA
Switch Saturation Voltage IswiTCH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 0.5 0.9 )
Ty=25°C 0.7 \
NPN Switch Current Limit Vcomp = 2.0V 3.0 4.3 6.0 A
Thermal Resistance Junction to Ambient 65 °C/W
Junction to Case 2 °C/W
COMP Pin Current Vcomp =0 25 50 A
Ty=25°C 40 uA
ViN
L
100pH D 10k Vout
5 1N5821 L o
VIN  SWITCH 2120 260 24
T2208F T OWF 1] comp B [2 T g:(';;IF swite sw2 T, [ovm]
2k |UC2577  GND
3
T 0.33puF
= UDG-94037
L = 415-0930 (AIE) D = any manufacturer

Figure 1. Circuit Used to Specify System Parameters
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UC2577-15

ABSOLUTE MAXIMUM RATINGS (Note 1)

Supply Voltage . ... ... ..ot 45V
Output Switch Voltage. . . .......... ... oo, .. 65V
Output Switch Current(Note 2) .. ................... 6.0A
Power Dissipation. .. ................... Internally Limited
Storage Temperature Range . ............ —65°C to +150°C
Lead Temperature (Soldering, 10sec.).............: 260°C
Maximum Junction Temperature . . .. ............... 150°C
Minimum ESD Rating (C = 100pF, R=1.5kQ) .......... 2kV

UC2577-12115

RECOMMENDED OPERATING RANGE

Supply Voltage . ........ .. ..ot 3.0V <VIN< 40V
Output Switch Voltage . . .. ... ........ 0V < VswitcH < 60V
Output Switch Current. . . ................. IswitcH £ 3.0A
Junction Temperature Range . ........ —-40°C<Ty< +125°C

See Page 2 of this data sheet for Connection Diagram and Or-
dering Information.

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for Ta = —40°C to +125°C, VIN

=5V, IswitcH=0, and Tao =T,.

UC2577-15

PARAMETER |

TEST CONDITIONS

MIN | TYP | MAX [uNITS

System Parameters Circuit Figure 2 (Note 3)

Output Voltage VIN = 5V to 12V, ILoAD = 100mA to 600mA 14.25 | 15.0 | 15.75 \
TJ=25°C 14.50 15650| V
Line Regulation VIN = 3.0V to 12V, ILoAD = 300mA 20 100 mV
TJ =25°C 50 mV
Load Regulation VIN = 5V, ILoAD = 100mA to 600mA 20 100 mV
Ty =25°C 50 | mV
Efficiency VIN = 5V, ILOAD = 600mA 80 %
Device Parameters
Input Supply Current VFB = 1.5V (Switch Off) 7.5 14 mA
Ty =25°C 10 mA
IswiTCH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 45 85 mA
Ty =25°C 70 mA
Input Supply UVLO IswiTcH = 100mA 2.70 | 2.95 \
Ty =25°C 2.85 \
Oscillator Frequency Measured at SWITCH Pin, IswiTcH = 100mA 42 52 62 kHz
Ty =25°C 48 56 kHz
Output Reference Voltage Measured at FB Pin, VIN = 3.0V to 40V, Vcomp =1.0V | 1455 | 15 | 15.44 \'
TJ=25°C 14.70 1530 V
Reference Voltage Line Regulation  |VIN = 3.0V to 40V 10 mV
FB Pin Input Resistance 12.2 kQ
Error Amp Transconductance Icomp = —30pA to +30pA, Vcomp = 1.0V 110 | 300 | 500 [ umho
Ty=25°C 170 420 | pmho
Error Amp Voltage Gain Vcowmp = 0.8V to 1.6V, Rcomp = 1.0MQ (Note 4) 20 65 VIV
Ty=25°C 40 VIV
Error Amplifier Output Swing Upper Limit VFB = 12.0V 2.0 24 \i
TJ=25°C : 2.2 \4
Lower Limit VFB = 18.0V 0.3 0.55 \'
Ty =25°C 0.40 \
Error Amp Output Current VFB = 12.0V to 18.0V, Vcomp = 1.0V +90 | 200 | 400 | pA
Ty =25°C +130 +300 | pA
Soft Start Current VFB = 12.0V, Vcowmp = 0.5V 1.5 5.0 9.5 HA
Ty =25°C 2.5 7.5 nA
Maximum Duty Cycle Vcomp = 1.5V, IswitcH = 100mA 90 95 %
TJ =25°C 93 %
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uUC2577-12/15

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for TA = —40°C to +125°C, VIN
=5V, IswitcH =0, and Ta =T,.

UC2577-15
PARAMETER | TEST CONDITIONS MIN | TYP | MAX [uNITS
Device Parameters (cont.)
Switch Transconductance 12.5 AN
Switch Leakage Current VSWITCH = 65V, VFB = 1.5V (Switch Off) 10 600 1A
T =25°C 300 | pA
Switch Saturation Voltage IswiTcH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 0.5 0.9 \%
Ty =25°C 0.7 \%
NPN Switch Current Limit Vcomp = 2.0V 3.0 4.3 6.0 A
Thermal Resistance Junction to Ambient 65 °C/wW
Junction to Case 2 °C/W
COMP Pin Current Vcowmp =0 25 50 uA
Ty =25°C 40 uA
VIN
L
100pH D 10k Vout
MV <
5 1N5821
VIN  SWITCH 150 isi %’ioy
+
Tr220mF ﬁL OWF 1 comp FB |2 T g:‘l’JPT‘F s SWF T ot [ovw]
3k |UC2577-15 gNp
3
fm:BSuF <
e UDG-94038-1
L = 415-0930 (AIE)* CouT = Sprague Type 673D
D = any manufacturer Electrolytic 680uF, 20V

Figure 2. Circuit used to specify system parameters.

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating ratings indicate con-
ditions during which the device is intended to be functional, but device parameter specifications may not be guaranteed un-
der these conditions. For guaranteed specifications and test conditions, see the Electrical Characteristics.

Note 2: Output current cannot be internally limited when the UC2577 is used as a step-up regulator. To prevent damage to the
switch, its current must be externally limited to 6.0A. However, output current is internally limited when the UC2577 is used
as a flyback or forward converter regulator.

Note 3. External components such as the diode, inductor, input and output capacitors can affect switching regulator performance.
When the UC2577 is used as shown in the Test Circuit, system performance will be as specified by the system parame-
ters.

Note 4: A 1.0MQ resistor is connected to the compensation pin (which is the error amplifier’s output) to ensure accuracy in measur-
ing AvoL. In actual applications, this pin’s load resistance should be 210MQ, resulting in AVOL that is typically twice the
guaranteed minimum limit.

*(AIE) is AIE Magnetics, Div. Vernitron Corp., 2801 72nd Street North, St. Petersburg, FL 33710. Tel. (813) 347-2181
UNITRODE CORPORATION

7 CONTINENTAL BLVD. « MERRIMACK, NH 03054

TEL. (603) 424-2410 FAX (603) 424-3460
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[appiication il UC2577-ADJ
lm

available

Simple Step-Up Voltage Regulator

FEATURES
e Requires Few External Components

o NPN Output Switches 3.0A, 65V(max)
« Extended Input Voltage Range: 3.0V to 40V

o Current Mode Operation for Improved
Transient Response, Line Regulation, and
Current Limiting

o Soft Start Function Provides Controlled
Startup

o 52kHz Internal Oscillator

e Output Switch Protected by Current Limit,
Undervoltage Lockout and Thermal
Shutdown

* Improved Replacement for LM2577-ADJ
Series

TYPICAL APPLICATIONS

DESCRIPTION

The UC2577-ADJ device provides all the active functions neces-
sary to implement step-up (boost), flyback, and forward converter
switching regulators. Requiring only a few components, these sim-
ple regulators efficiently provide up to 60V as a step-up regulator,
and even higher voltages as a flyback or forward converter regula-
tor.

The UC2577-ADJ features a wide input voltage range of 3.0V to
40V and an adjustable output voltage. An on-chip 3.0A NPN switch
is included with undervoltage lockout, thermal protection circuitry,
and current limiting, as well as soft start mode operation to reduce
current during startup. Other features include a 52kHz fixed fre-
quency on-chip oscillator with no external components and current
mode control for better line and load regulation.

A standard series of inductors and capacitors are available from
several manufacturers optimized for use with these regulators and
are listed in this data sheet.

CONNECTION DIAGRAM

e Simple Boost and Flyback Converters 5-Pin TO-220 (Top View)
* SEPIC Topology Permits Input Voltage to be T Package
Higher or Lower than Output Voltage 5 1 VIN
4 —————1 SWITCH
¢ Transformer Coupled Forward Regulators O 3 ————— GND
. . 2———FB
e Multiple Output Designs O 1 —————1 COMP
Also available in TO-263 Package (TD).
BLOCK DIAGRAM
vinO ’ ""I'f“ > O Vout
D
VIN ¥WHCH L
e £:1 it il |
. L $
| Current Limit, |
| Thermal Limit, and 2.5V I
| Undervoltage Shutdown |
I . |
! |_. 3A, 65V |
' Logic ——| Driver NPN
{ Stage Switch :
I I
1 52kHz !
T~ CiN A
: Oscillator Corrective Ramp :
| * Voltage |
: T x + Amp— I
| - Current Sense | L
: Voltage | SR
| = 2 FB (1.23V)
l 4
. 1.23V sc 2
| R ggumen | g
| UC2577-ADJ - Start i Resistor |
L
UDG-94034
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UC2577-ADJ

ABSOLUTE MAXIMUM RATINGS (Note 1) RECOMMENDED OPERATING RANGE
SupplyVoltage .......... ... 45V Supply Voltage .. ......... ... ... .. 3.0V <VIN< 40V
Output Switch Voltage. . .......... ..., 65V Output Switch Voltage . . .. ............ 0V < VsSwITCH < 60V
Output Switch Current (Note 2) ................... ..6.0A Output Switch Current . ................... IswiTcH < 3.0A
Power Dissipation. .. ................... Internally Limited Junction Temperature Range. ......... —40°C £ Tu<+125°C
Storage Temperature Range . ............ —65°C to +150°C

Lead Temperature (Soldering, 10sec.).............. 260°C

Maximum Junction Temperature ... ................ 150°C

Minimum ESD Rating (C = 100pF, R =15kQ)........... 2kv

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for TA = —40°C to +125°C, VIN = 5V,
VFB = VREF, ISWITCH = 0, and TA =TJ.

PARAMETER | TEST CONDITIONS | min [ TP [ max [units
System Parameters Circuit Figure 1 (Note 3)
Output Voltage VIN = 5V to 10V, ILoAap = 100mA to 800mA 11.40 | 12.0 | 12.60 Vv
TJ=25°C 11.60 12.40 \
Line Regulation VIN = 3.0V to 10V, [LOAD = 300mA 20 100 mV
Ty =25°C 50 mV
Load Regulation VIN = 5V, ILOAD = 100mA to 800mA 20 100 mV
Ty =25°C 50 mV
Efficiency VIN = 5V, 1LOAD = 800mA 80 %
Device Parameters
Input Supply Current VFB = 1.5V (Switch Off) 7.5 14 mA
Ty =25°C 10 mA
IswiTcH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 45 85 mA
TJ=25°C 70 mA
Input Supply UVLO IswITCH = 100mA 2.70 | 2.95 \
TJ =25°C 2.85 \'
Oscillator Frequency Measured at SWITCH Pin, IswiTcH = 100mA 42 52 62 kHz
Ty =25°C 48 56 kHz
Reference Voltage Measured at FB Pin, VIN = 3.0V to 40V, Vcomp = 1.0V | 1.206 | 1.230 | 1.254 \'
Ty=25°C 1.214 1.246 V
Reference Voltage Line Regulation |VIN = 3.0V to 40V 0.5 mV
Error Amp Input Bias Current Vcowmp = 1.0V 100 800 nA
Ty =25°C 300 nA
Error Amp Transconductance Icomp = —30pA to +30pA, Vcomp = 1.0V 1600 | 3700 | 5800 | umho
TJ=25°C 2400 4800 | umho
Error Amp Voltage Gain Vcowmp = 0.8V to 1.6V, Rcomp = 1.0MQ (Note 4) 250 800 ViV
Ty=25°C 500 VIV
Error Amplifier Output Swing Upper Limit VFB = 1.0V 2.0 24 Vv
Ty =25°C 2.2 \Y
Lower Limit VFB = 1.5V 0.3 | 0.55 \
TJ =25°C 0.40 \'
Error Amp Output Current VFB = 1.0V to 1.5V, Vcomp = 1.0V +90 | #200 | #400 | upA
TJ = 25°C +130 +300 pA
Soft Start Current VFB = 1.0V, Vcomp = 0.5V 1.5 5.0 9.5 HA
TJ = 25°C 2.5 7.5 HA
Maximum Duty Cycle Vcomp = 1.5V, IswiTCH = 100mA 90 95 %
TJ =25°C 93 %
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UC2577-ADJ

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for Ta = —40°C to +125°C, VIN = 5V,
VFB = VREF, ISWITCH = 0, and TA =TJ.

PARAMETER [ TEST CONDITIONS | min [ e | max [units
Device Parameters (cont.) v
Switch Transconductance 12.5 AN
Switch Leakage Current VSWITCH = 65V, VFB = 1.5V (Switch Off) 10 600 A
TJ =25°C 300 uA
Switch Saturation Voltage ISWITCH = 2.0A, Vcomp = 2.0V (Max Duty Cycle) 0.5 0.9 \
TJ =25°C 0.7 \"
NPN Switch Current Limit Vcomp = 2.0V 3.0 4.3 6.0 A
Thermal Resistance Junction to Ambient 65 °C/W
Junction to Case 2 °C/W
COMP Pin Current Vcomp =0 25 50 A
TJ =25°C 40 pA

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating ratings indicate con-
ditions during which the device is intended to be functional, but device parameter specifications may not be
guaranteed under these conditions. For guaranteed specifications and test conditions, see the Electrical Characteristics.

Note 2: Output current cannot be internally limited when the UC2577 is used as a step-up regulator. To prevent damage to the
switch, its current must be externally limited to 6.0A. However, output current is internally limited when the UC2577 is used
as a flyback or forward converter regulator.

Note 3. External components such as the diode, inductor, input and output capacitors can affect switching regulator performance.
When the UC2577 is used as shown in the Test Circuit, system performance will be as specified by the system parame-

ters.

Note 4: A 1.0MQ resistor is connected to the compensation pin (which is the error amplifier’s output) to ensure accuracy in measur-
ing AVOL. In actual appllcatlons, this pin’s load resistance should be | 10MQ, resulting in AVOL that is typically twice
the guaranteed minimum limit.

)|

L L
N220uF TS OAMF g

VIN
L
100pH D 10k Vout
1N5821 L
5
VIN  SWITCH ‘Em 120 360 24
gR1 |,
—< Court =
= wid swa2¥ T DVM
COMP FB |2 68opF | S 0.1pF (o]

2k |UC2577  GND

TO 33pF 8

L = 415-0930 (AIE)
D = any manufacturer

CouT = Sprague Type 673D
Electrolytic 680uF, 20V

R1 =48.7k in series with 511Q (1%)
R2 = 5.62k (1%)

UDG-94035

Figure 1. Circuit used to specify system parameters.
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APPLICATIONS INFORMATION

Step-up (Boost) Regulator

The Block Diagram shows a step-up switching regulator
utilizing the UC2577. The regulator produces -an output
voltage higher than the input voltage. The UC2577 turns
its switch on and off at a fixed frequency of 52kHz, thus
storing energy in the inductor (L). When the NPN switch
is on, the inductor current is charged at a rate of VIN/L.
When the switch is off, the voltage at the SWITCH termi-
nal of the inductor rises above VIN, discharging the
stored current through the output diode (D) into the out-
put capacitor (Coyrt) at a rate of (Voyr - VIN)/L. The en-
ergy stored in the inductor is thus transferred to the
output.

The output voltage is controlled by the amount of energy
transferred, which is controlled by modulating the peak
inductor current. This modulation is accomplished by
feeding a portion of the output voltage to an error ampli-
fier which amplifies the difference between the feedback
voltage and an internal 1.23V precision reference volt-
age. The output of the error amplifier is then compared
to a voltage proportional to the switch current, or the in-
ductor current, during the switch on time. A comparator
terminates the switch on time when the two voltages are
equal and thus controls the peak switch current to main-
tain a constant output voltage. Figure 2 shows voltage
and current waveforms for the circuit. Formulas for cal-
culation are shown in Figure 3.

STEP-UP REGULATOR DESIGN PROCEDURE
(Refer to the block diagram) Given:

VIN(min) = Minimum input supply voltage

VouT = Regulated output voltage

ILoAD(max) = Maximum output load current

V SW(OFF) - —_—
SWITCH
VOLTAGE
VSAT ——— -
oV————————————
VF————— —— ————
DIODE ov - .
VOLTAGE
VR ——— - '
INDUCTOR  jinp(ave) — =~ —El;D
CURRENT ___T__
0.__ ___________
ISWPK) — —— — —mp— — — —
SWITCH
CURRENT 0 _
I D(PK) gty o C~dguiantent
DIODE Ioavey 44— - ——F -} ———
CURRENT 0 — | L

UC2577-ADJ

Duty Cvcle D VOUT+VF -VIN , VOUT -VIN
vy VOUT +VE -VSAT __VOUT
ILOAD
Avg. Inductor | lIND(AVG)
Current 1-D
Inductor AlIND VIN-VSAT . D
Current Ripple L 52,000
Peak Inductor | lIND(PK) ILOAD + AlIND
Current 1-D 2
Peak Switch | ISW(PK) ILOAD , AIIND
Current 1-D 2
Switch Voltage | VSW(OFF) VouT + VF
when Off
Diode Reverse VR VouT - VSAT
Voltage
Avg. Diode ID(AVG) ILoAD
Current
Peak Diode ID(PK) ILOAD + AlIND
Current 1-D 2
2
Power PO 0.25Q (' "OAD) p 4 'LOAD =D+ VIN
Dissipation 1-D 50(1-D)
VF = Forward Biased Diode Voltage, ILOAD = Output Load
Current.

Figure 2. Step-up regulator waveforms.

Figure 3. Step-up regulator formulas.

First, determine if the UC2577 can provide these values
of VouT and ILoADmax when operating with the minimum
value of VIN. The upper limits for VouT and ILOADmax are
given by the following equations.

VouT <60V and
VouT < 10 e VINmin )
ILOADMax < 2.1A ¢ VINmin
VOuT
These limits must be greater than or equal to the values
specified in this application.

1. Output Voltage Section
Resistors R1 and R2 are used to select the desired out-
put voltage. These resistors form a voltage divider and
present a portion of the output voltage to the error ampli-
fier which compares it to an internal 1.23V reference.
Select R1 and R2 such that:

R1_VOUT _
R2  1.23V
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APPLICATIONS INFORMATION (cont.)

2. Inductor Selection (L)

A. Preliminary Calculations

To select the inductor, the calculation of the following
three parameters is necessary:

Dmax, the maximum switch duty cycle (O <D<0.9):

VOUT + VF - VINmin
Dmax =
VOUT + VF-0.6V

where typically VF = 0.5V for Schottky diodes and VF =
0.8V for fast recovery diodes.

EeT, the product of volts e time that charges the induc-
tor:

_ Dmax e (VINmin- 0.6V)10°
- 52,000Hz

lIND, DC, the average inductor current under full load:
1.05 ¢ ILOADmMax
1-Dmax

B. Identify Inductor Value:

1. From Figure 4, identify the inductor code for the re-
gion indicated by the intersection of EeT and liIND, DC.
This code gives the inductor value in microhenries. The
L or H prefix signifies whether the inductor is rated for a
maximum EeT of 90Vus (L) or 250Vus (H).

2. If D < 0.85, go to step C. If D > 0.85, calculate the
minimum inductance needed to ensure the switching
regulator’s stability:

EeT

(Veps)

IIND,DC =

UC2577-ADJ

If Lmin is smaller than the inductor values found in step
B1, go on to step C. Otherwise, the inductor value found
in step B1 is too low; an appropriate inductor code
should be obtained from the graph as follows:

1.Find the lowest value inductor that is greater than
Lmin. i

2.Find where EeT intersects this inductor value to deter-
mine if it has an L or H prefix. If EoT intersects both the L
and H regions, select the inductor with an H prefix.

C. Inductor Selection )
Select an inductor from the table of Figure 5 which cross
references the inductor codes to the part numbers of the
three different manufacturers. The inductors listed in this
table have the following characteristics:

AIE (ferrite, pot-core inductors): Benefits of this type are
low etectromagnetic interference (EMI), small physical
size, and very low power dissipation (core loss).

Pulse (powdered iron, toroid core inductors): Benefits
are low EMI and ability to withstand EeT and peak cur-
rent above rated value better than ferrite cores.

Renco (ferrite, bobbin-core inductors): Benefits are low
cost and best ability to withstand EeT and peak current
above rated value. Be aware that these inductors gener-
ate more EMI than the other types, and this may inter-
fere with signals sensitive to noise.

between the two extremes.

o DRARNE
§1so 000 §Heaa§ HA70 30 H330 DAk H220
100 %
% R H150,
. WEINNS N Y/ Ny
_ ' e N
@ 70 B 680 a4
3 o NG
E Vi / /
v YAy A4 /
a0 RL470 |/ Laso 1220 Jf L150 /iw L100 | /x L68 /
NN NS
35 / V4 V4 /
30 74 e Y \k'n
» S AN
7 7 J/
/ / / A
0.30.350.40.450.5 0.6 0.7 0.8 0.91.0 15 2.0 25 3.0

IIND, DC (A)
Note: This chart assumes that the inductor ripple current inductor is approximately 20% to 30% of the average inductor current
(when the regulator is under full load). Greater ripple current causes higher peak switch currents and greater output ripple volt-
age. Lower ripple current is achieved with larger value inductors. The factor of 20% to 30% is chosen as a convenient balance

Figure 4. Inductor Selection Graph
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APPLICATIONS INFORMATION (cont.)

Inductor Manufacturer’s Part Number
Code AIE Pulse Renco
L47 415 - 0932 PE - 53112 ~RL2442
L68 415 - 0931 PE - 92114 RL2443
L100 415 - 0930 PE - 92108 RL2444
L150 415 - 0953 PE - 53113 RL1954
L220 415 - 0922 PE - 52626 RL1953
L330 415 - 0926 PE - 52627 RL1952
L470 415 - 0927 PE - 53114 RL1951
L680 415 - 0928 PE - 52629 RL1950
H150 415 - 0936 PE - 53115 RL2445
H220 430 - 0636 PE - 53116 RL2446
H330 430 - 0635 PE - 53117 RL2447
H470 430 - 0634 PE - 53118 RL1961
H680 415 - 0935 PE - 53119 RL1960
H1000 415 - 0934 PE - 53120 RL1959
H1500 415 - 0933 PE - 53121 RL1958
H2200 415 - 0945 PE - 53122 RL2448
AIE Magnetics, Div. Vernitron Corp., (813)347-2181
2801 72nd Street North, St. Petersburg, FL 33710
Pulse Engineering, (619)674-8100
12220 World Trade Drive, San Diego, CA 92128
Renco Electronics, Inc., (516)586-5566
60 Jeffryn Blvd. East, Deer Park, NY 11729

Figure 5. Table of standardized inductors and
manufacturer’s part numbers.

3. Compensation Network (Rc, Cc) and Output
Capacitor (CouT) Selection

The compensation network consists of resistor RC and
capacitor Cc which form a simple pole-zero network and
stabilize the regulator. The values of Rc and Cc depend
upon the voltage gain of the regulator, ILOADmax, the in-
ductor L, and output capacitance CouT. A procedure to
calculate and select the values for Rc, Cc, and Cout
which ensures stability is described below. It should be
noted, however, that this may not result in optimum com-
pensation. To guarantee optimum compensation a stan-
dard procedure for testing loop stability is recommended,
such as measuring VouT transient responses to pulsing
ILOAD.

A. Calculate the maximum value for RcC. L
750 « ILOADmax » VOUT?2
Rc < >
VINmin
Select a resistor less than or equal to this value, not to
exceed 3kQ.

B. Calculate the minimum value for CouT using the fol-
lowing two equations.

UC2577-ADJ

c. 5 019sLeRCeILOADMax _ .
OUT =""VINmin « VOUT

VINmin e RC ¢ (VINmin + (3.74 105« L))
Cour 2 3
487,800 « VOUT

The larger of these two values is the minimum value that
ensures stability.

C. Calculate the minimum value of Cc.

58.5¢ VOUT? ¢ COUT

Co >
¢ RC2 « VINmin

The compensation capacitor is also used in the soft start
function of the regulator. When the input voltage is ap-
plied to the part, the switch duty cycle is increased slowly
at a rate defined by the compensation capacitor and the
soft start current, thus eliminating high input currents.
Without the soft start circuitry, the switch duty cycle
would instantly rise to about 90% and draw large cur-
rents from the input supply. For proper soft starting, the
value for Cc should be equal or greater than 0.22uF.

Figure 6 lists several types of aluminum electrolytic ca-
pacitors which could be used for the output filter. Use the
following parameters to select the capacitor.

Working Voltage (WVDC): Choose a capacitor with a
working voltage at least 20% higher than the regulator
output voltage.

Ripple Current: This is the maximum RMS value of cur-
rent that charges the capacitor during each switching cy-
cle. For step-up and flyback regulators, the formula for
ripple current is:

ILOADmMax ¢ Dmax

IRiPPLE(rms) = 1-Dmax

Choose a capacitor that is rated at least 50% higher than
this value at 52kHz.

Equivalent Series Resistance (ESR): This is the primary
cause of output ripple voltage, and it also affects the val-
ues of RC and Cc needed to stabilize the regulator. As a
result, the preceding calculations for Cc and Rc are only
valid if the ESR does not exceed the maximum value
specified by the following equations.

-3
ESR < 0.01e15V and < 8.7¢10™ o VIN
lRIPF’LE(P-P) ILOADmax
1.15«|ILOADmax

1-Dmax

where

IRIPPLE(P-P) =
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APPLICATIONS INFORMATION (cont.)

Select a capacitor with an ESR, at 52kHz, that is less
than or equal to the lower value calculated. Most electro-
lytic capacitors specify ESR at 120kHz which is 15% to
30% higher than at 52kHz. Also, note that ESR in-
creases by a factor of 2 when operating at —20°C.

In general, low values of ESR are achieved by using
large value capacitors (C > 470uF), and capacitors with
high WVDC, or by paralleling smaller value capacitors.

4. Input Capacitor Selection (CIN)

To reduce noise on the supply voltage caused by the
switching action of a step-up regulator (ripple current
noise), VIN should be bypassed to ground. A good qual-
ity 0.1uF capacitor with low ESR should provide .suffi-
cient decoupling. If the UC2577 is located far from the
supply source filter capacitors, an additional electrolytic
(47uF, for example) is required.

Nichicon - Types PF, PX, or PZ
927 East State Parkway, Schaumburg, IL 60173
(708) 843-7500

United Chemi-CON - Types LX, SXF, or SXJ
9801 West Higgens, Rosemont, IL 60018
(708) 696-2000

Figure 6. Aluminum electrolytic capacitors
recommended for switching regulators.

5. Output Diode Selection (D)

In the step-up regulator, the switching diode must with-
stand a reverse voltage and be able to conduct the peak
output current of the UC2577. Therefore a suitable diode
must have a minimum reverse breakdown voltage
greater than the circuit output voltage, and should also
be rated for average and peak current greater than
ILoaDmax and |Dpk. Because of their low forward voltage
drop (and thus higher regulator efficiencies), Schottky
barrier diodes are often used in switching regulators. Re-
fer to Figure 7 for recommended part numbers and volt-
age ratings of 1A and 3A diodes.

UNITRODE CORPORATION
7 CONTINENTAL BLVD.  MERRIMACK, NH 03054
TEL. (603) 424-2410 FAX (603) 424-3460

UC2577-ADJ

Schottky Fast Recovery
VouTmax 1A 3A 1A 3A
20V 1N5817 1N5820
MBR120P | MBR320P
30V 1N5818 1N5821
MBR130P | MBR330P
11DQ03 | 31DQ03
40V 1N5819 1N5822
MBR140P | MBR340P
11DQ04 | 31DQ04
50V - MBR150 | MBR350 | 1N4933
11DQ05 | 31DQO5 | MUR105
100V 1N4934 MR851
MUR110 30DL1
10DL1 MR831

MBRxxx and MURxxx are manufactured by Motorola.
1DDxxx, 11Cxx and 31Dxx are manufactured by
International Rectifier

Figure 7. Diode Selection Chart

ORDERING INFORMATION

Unitrode Type Number

UC2577T-ADJ 5 Pin TO-220 Plastic Package
UC2577TD-ADJ 5 Pin TO-263 Plastic Package
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UC1524

UC2524
=m UNITRODE
UC3524
Advanced Regulating Pulse Width Modulators
FEATURES DESCRIPTION
e Complete PWM Power Control The UC1524, UC2524 and UC3524 incorporate on a single monolithic chip
Circuitry all the functions required for the construction of regulating power supplies, in-
. verters or switching regulators. They can also be used as the control element
* g:fr\g:gn g::g:g gru;%lgﬁ_gﬁ" for high-power-output applications. The UC1524 family was designed for
Applications switching regulators of either polarity, transformer-coupled dc-to-dc convert-
ers, transformerless voltage doublers and polarity converter applications em-
* Low Standby Current...8mA ploying fixed-frequency, pulse-width modulation techniques. The dual
Typical alternating outputs allow either single-ended or push-pull applications. Each

device includes an on-chip reference, error amplifier, programmable oscilla-
tor, pulse-steering flip-flop, two uncommitted output transistors, a high-gain
comparator, and current-limiting and shut-down circuitry. The UC1524 is

¢ Interchangeable with SG1524,
SG2524 and SG3524,

Respectively
characterized for operation over the full military temperature range of -55°C
to +125°C. The UC2524 and UC3524 are designed for operation from -25°C
to +85°C and 0° to +70°C, respectively.
CONNECTION DIAGRAM
VREF VIN. EB CB CA EA S/D COMP
16]_[15] _[14] _[13] _[12] [11] [ol_[9
REFERENCE|
REGULATOR s/D
B
ERROR
_I AMP |+ |
Of R TAT (s e) 7 e
INV._NON OSC (+) (-) RT Cr GND
INPUT INV_OUTC.L. C.L.
INPUT SENSE
BLOCK DIAGRAM
VREF
REFERENCE ®© +5V to all
VIN @— internal circuitry
= OSCILLATOR
OUTPUT +5V

+5V p
rr (6) . (3) FLIP (12) o
'OSCILLATOH AL FLOP Ea

& @ Lo
(RAMP) [ = 75V cs
COMPARATOH—EE— N £e

+5V EI;!AROR +5V o
INV. INPUT (D )——f> AMP = +SENSE
\‘\Q C.L.
N.L INPUT@———+I «—(5)-SENSE
Oty

| a

g

9 =

COMPENSATION
SHUT
DOWN

GROUND
(Substrate)

5

6/93
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ELECTRICAL CHARACTERISTICS:

uc1524
uc2524
UC3524

Unless otherwise stated, these épeciﬁcations apply for TA = -55°C to

+125°C for the UC1524, —25°C to +85°C for the UC2524, and 0°C to
+70°C for the UC3524, VIN = 20V, and f = 20kHz, TA=Tu.

UC1524/UC2524 uCc3524
PARAMETER TEST CONDITIONS UNITS
min | TYP | max | min | TYP | mMAX
Reference Section ‘
Output Voltage 4.8 5.0 5.2 4.6 5.0 5.4 \i
Line Regulation VIN = 8 to 40V 10 20 10 30 mV
Load Regulation IL =0 to 20mA 20 50 20 50 mV
Ripple Rejection f=120Hz, Tu=25°C 66 66 dB
Short Circuit Current Limit VREF =0, Tu=25°C 100 100 mA
Temperature Stability Over Operating Temperature Range 0.3 1 0.3 1 %
Long Term Stability TJ=125°C, t = 1000 Hrs. 20 20 mV
Oscillator Section
Maximum Frequency CT =.001mfd, RT = 2kQ 300 300 kHz
Initial Accuracy Rt and Ct Constant 5 5 %
Voltage Stability VIN = 8 to 40V, Ty=25°C ) 1 1 %
Temperature Stability Over Operating Temperature Range 5 5 %
Output Amplitude Pin 3, Ty=25°C 3.5 3.5 \4
Output Pulse Width CT =.01mfd, Ty=25°C 0.5 0.5 us
Error Amplifier Section
Input Offset Voltage Veum = 2.5V 0.5 5 2 10 mV
Input Bias Current Vem = 2.5V 2 10 2 10 pA
Open Loop Voltage Gain 72 80 60 80 dB
Common Mode Voltage Ty=25°C 1.8 34 1.8 3.4 \'
Common Mode Rejection Ratio |TJ = 25°C 70 70 dB
Small Signal Bandwidth Av = 0dB, T, =25°C 3 3 MHz
Output Voltage TJ=25°C 0.5 3.8 0.5 3.8 Vv
Comparator Section
Duty-Cycle % Each Output On 0 45 0 45 %
Input Threshold Zero Duty-Cycle 1 1 \i
Maximum Duty-Cycle 3.5 3.5 \4
Input Bias Current 1 1 uA
Current Limiting Section
Sense Voltage Pin 9 = 2V with Error Amplifier 190 | 200 210 180 | 200 220 mV
Set for Maximum Out, Ty =25°C
Sense Voltage T.C. 0.2 0.2 mV/°C
Common Mode Voltage -1 +1 -1 +1 \
Output Section (Each Output)
Collector-Emitter Voltage 40 40 Vv
Collector Leakage Current VCE = 40V 0.1 50 01 | 50 uA
Saturation Voltage Ic = 50mA 1 2 1 2 \
Emitter Output Voltage VIN = 20V 17 18 17 18 \
Rise Time Rc = 2k ohm, TJ=25°C 0.2 0.2 us
Fall Time Rc =2k ohm, Ty=25°C 0.1 0.1 us
Total Standby Current VIN = 40V 8 10 8 10 mA
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UC1524

100 1k 10k 100k 1M 10M

uUC2524
UC3524
ABSOLUTE MAXIMUM RATINGS (Note 1) RECOMMENDED OPERATING CONDITIONS
Supply Voltage, Vocc (Notes2and 3) ................. 40V Supply Voltage, Voo« v v e 8V to 40V
Collector Output Current. . . ...................... 100mA  Reference Output Current. .................... 0 to 20mA
Reference OutputCurrent ........................ 50mA  Current through CtTerminal. ............ —0.03mA to -2mA
Current Through CtTerminal . . .................... -5mA  Timing Resistor, Rt ..................... 1.8kQ to 100k
Power Dissipation at To=+25°C (Note 4).......... 1000mW  Timing Capacitor, Ct . ............ccvn.. 0.001pF to 0.1pF
Power Dissipation at Tc = +25°C (Note 4). . ........ 2000mW  Operating Ambient Temperature Range
Operating Junction Temperature Range . . ..-55°C to +150°C UC1524. ... .. i -55°C to +125°C
Storage Temperature Range ............. —65°C to +150°C UC2524. . ... .. i —25°C to +85°C
UC3524. .. ..o 0°C to +70°C
Note 1: Over operating free-air temperature range unless oth-
erwise noted.
Note 2: All voltage values are with respect to the ground termi-
nal, pin 8.
Note 3: The reference regulator may be bypassed for opera-
tion from a fixed 5V supply by connecting the Vcc and
reference output pins both to the supply voltage. In this
configuration the maximum supply voltage is 6V.
Note 4: Consult packaging section of databook for thermal lim-
itations and considerations of package.
TYPICAL CHARACTERISTICS
o ™
z
8 o Ao £
£
Z_§ 70 } § 100K
;‘-f 60 |RF=1MQ ] "aJ
S 50 |[RF=300kQ u K
: 40 |RF=100kQ o
S _ [Rr=30ka &
= sl LI <
O 20 [ Re IS RESISTANCE FROM I3 K
S PIN 9 TO GROUND [+ -
2 10 note: vaLue oF TN 3
O 0 |-RF BELOW 30KQ WILL BEGIN TO I\J
o LIMIT MAXIMUM DUTY-CYCLE
=z
w
o
o

FREQUENCY (Hz)

TIMING RESISTOR - R 7(kQ)

Open-loop voltage amplification of error amplifier vs
frequency.

Oscillator frequency vs timing components.

10 o= T T
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@ I Ty=25"C |
2 4 " -
w .
= e
= =
[a)
g e
a — |
5 "
B 04—
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or L LLITI L
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CT- CAPACITANCE (QF)

4.0 e ‘ - ‘4 T —
85 " voe=20v
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> G
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= ‘
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LOAD CURRENT (mA)
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B

Output dead time vs timing capacitance value.

Output saturation voltage vs load current.
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PRINCIPLES OF OPERATION

The UC1524 is a fixed-frequency pulse-width-modulation
voltage regulator control circuit. The regulator operates at
a frequency that is programmed by one timing resistor
(RT), and one timing capacitor (CT), RT establishes a
constant charging current for CT. This results in a linear
voltage ramp at CT, which is fed to the comparator pro-
viding linear control of the output pulse width by the error
amplifier. The UC1524 contains an on-board 5V regulator
that serves as a reference as well as powering the
UC1524’s internal control circuitry and is also useful in
supplying external support functions. This reference volt-
age is lowered externally by a resistor divider to provide a
reference within the common-mode range of the error
amplifier or an external reference may be used. The
power supply output is sensed by a second resistor di-
vider network to generate a feedback signal to the error
amplifier. The amplifier output voltage is then compared
to the linear voltage ramp at CT. The resulting modulated

UC1524
UC2524
UC3524

pulse out of the high-gain comparator is then steered to
the appropriate output pass transistor (Q1 or Q2) by the
pulse-steering flip-flop, which is synchronously toggled by
the oscillator output. The oscillator output pulse also
serves as a blanking pulse to assure both outputs are
never on simultaneously during the transition times. The
width of the blanking pulse is controlled by the valve of
CT. The outputs may be applied in a push-pull configura-
tion in which their frequency is half that of the base oscil-
lator, or paralleled for single-ended applications in which
the frequency is equal to that of the oscillator. The output
of the error amplifier shares a common input to the com-
parator with the current limiting and shutdown circuitry
and can be overridden by signals from either of these in-
puts. This common point is also available externally and
may be employed to control the gain of, or to compen-
sate, the error amplifier or to provide additional control to
the regulator.

TYPICAL APPLICATIONS DATA
Oscillator

The oscillator controls the frequency of the UC1524 and is
programmed by RT and CT according to the approximate
formula:

Y 1.18

RTCT

where RTis in kilohms
CT is in microfarads
fis in kilohertz

Practical values of CT fall between 0.001 and 0.1 micro-
farad. Practical values of Rt fall between 1.8 and 100
kilohms. This results in a frequency range typically from
120 hertz to 500 kilohertz.

Blanking

The output pulse of the oscillator is used as a blanking
pulse at the output. This pulse width is controlled by the
value of CT. If small values of CT are required for fre-
quency control, the oscillator output pulse width may still
be increased by applying a shunt capacitance of up to
100pF from pin 3 to ground. If still greater dead-time is

required, it should be accomplished by limiting the maxi-
mum duty cycle by clamping the output of the error ampli-

VREF
@ 1N916
Comp @————{>}——> 5k
Gnd (8)

fier. This can easily be done with the circuit below:
Synchronous Operation

When an external clock is desired, a clock pulse of ap-
proximately 3V can be applied directly to the oscillator
output terminal. The impedance to ground at this point is
approximately 2 kilohms. In this configuration RT CT must
be selected for a clock period slightly greater than that of
the external clock.

If two or more UC1524 regulators are to operated synchro-
nously, all oscillator output terminals should be tied to-
gether, all CT terminals connected to single timing
capacitor, and the timing resistor connected to a single R,
terminal. The other Rt terminals can be left open or shorted
to VREF. Minimum lead lengths should be used between
the CT terminals. '
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uci1524
UC2524
UC3524

Single-Ended LC Switching Regulator Circuit

92CM - 32683

v p—
+28V O r —_!fY‘m—»—o»fsv, 5A
R2 2.0 Q% PIC600 | |
e SJ Tsoour
01pF Sog ® @‘ —_—
1 O, 3
_,W&KL@_ ucts24| () tor
4 __.@
0.02uF O G |
= 0.001uF
g 50KQ
N 1
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Push Pull Transformer Coupled Circuit

V+ |
+28V O *
5KQ J 5KQ @
5KQ 105V, 5A
@ <1500 uF
0.1pF 5KQ @ O
J 2K (6)—{ucts24
0.01pF ::
Open Loop Test Circuit
2k 2k
1w 3w
o s 12 o
OUTPUTS
0sc.0UT0—{3 ucs24 B——o
VREF O4—16 - 2 1 9 10 4 514
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DOWN |  LIMIT
VIN 1
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UNITRODE CORPORATION

7 CONTINENTAL BLVD. » MERRIMACK, NH 03054
TEL. (603) 424-2410 FAX (603) 424-3460
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== UNITRODE

UC1524A
UC2524A
UC3524A

Advanced Regulating Pulse Width Modulators

FEATURES

e Fully Interchangeable with
Standard UC1524 Family

e Precision Reference Internally
Trimmed to £1%

e High-Performance Current Limit
Function

e Under-Voltage Lockout with
Hysteretic Turn-on

e Start-Up Supply Current Less
Than 4mA

e Output Current to 200mA
e 60V Output Capability

»  Wide Common-Mode Input
Range for botn Error and
Current Limit Amplifiers

e PWM Latch Insures Single
Pulse per Period

e Double Pulse Suppression
Logic

e 200ns Shutdown through PWM
Latch

e Guaranteed Frequency
Accuracy

e Thermal Shutdown Protection

DESCRIPTION

The UC1524A family of regulating PWM ICs has been designed to retain the
same highly versatile architecture of the industry standard UC1524 (SG1524)
while offering substantial improvements to many of its limitations. The UC1524A
is pin compatible with “non-A” models and in most existing applications can be
directly interchanged with no effect on power supply performance. Using the
UC1524A, however, frees the designer from many concerns which typically had
required additional circuitry to solve.

The UC1524A includes a precise 5V reference trimmed to +1% accuracy, elimi-
nating the need for potentiometer adjustments; an error amplifier with an input
range which includes 5V, eliminating the need for a reference divider; a current
sense amplifier useful in either the ground or power supply output lines; and a
pair of 60V, 200mA uncommitted transistor switches which greatly enhance out-
put versatility.

An additional feature of the UC1524A is an under-voltage lockout circuit which
disables all the internal circuitry, except the reference, until the input voltage
has risen to 8V. This holds standby current low until turn-on, greatly simplifying
the design of low power, off-line supplies. The turn-on circuit has approximately
600mV of hysteresis for jitter-free activation.

Other product enhancements included in the UC1524A’s design include a PWM
latch which insures freedom from multiple pulsing within a period, even in noisy
environments, logic to eliminate double pulsing on a single output, a 200ns ex-
ternal shutdown capability, and automatic thermal protection from excessive
chip temperature. The oscillator circuit of the UC1524A is usable beyond 500kHz
and is now easier to synchronize with an external clock pulse.

The UC1524A is packaged in a hermetic 16-pin DIP and is rated for operation
from -55°C to +125°C. The UC2524A and 3524A are available in either ceramic
or plastic packages and are rated for operation from -25°C to +85°C and 0°C to
70°C, respectively. Surface mount devices are also available.

BLOCK DIAGRAM
:-SV
Reference
v () Regulator (©) veer
Power to
u.v. >
Internal
Sense Circuitry
Osc (3) Ca
RT Ea
Osc
Cct @
Ramp
comp @ VIN o
Es
Inv. Input ®—E/A
N.I. Input @—————+ %
200mVv VIN L ’ Shutdown
CL (+) Sense @-Il———‘—:;”_ 10k é .
CL (-) Sense (5)——1% = (8) Gnd
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UC1524A

UC2524A
UC3524A
ABSOLUTE MAXIMUM RATINGS
Supply Voltage (VIN) . ... 40V CONNECTION DIAGRAMS
Collector Supply Voltage (VC) . .. ... oot 60V PLCC-20, LCC-20 (TOP VIEW)
Output Current (each Output). . ................... 200mA Q or L Package
Maximum Forced Voltage (Pin9,10) ............. -3 to +5V PACKAGE PIN FUNCTION
Maximum Forced Current (Pin9,10)............... +10mA FUNCTION PIN
Reference OutputCurrent .. ...................... 50mA N/C 1
(F?sci:erltgsgr’;aa:%r;ga?#;rent 2500 ................. 100 (f:vc Inv. Input 2
wer Dissipati =425°C. .o O .
Power Dissipationat Tc=+25°C ................ 2000mwW 3 3\1/ 2019 Non-Inv. Input 3
Operating Temperature Range . ........... -55°C to +125°C 4 18 OSC/SYNC 4
Storage Temperature Range. ............. -65°C to +150°C 5 17 C.L. (+) sense 5
Lead Temperature, (Soldering, 10 seconds) . ........ +300°C 6 16 N/C 6
Note: Consult packaging section of Databook for thermal limi- C.L. (-) sense 7
tations and considerations of package. 7 15 BT 8
8 14
9 10 111213 cr 9
DIL-16, SOIC-16 (TOP VIEW) = = Ground 10
J or N Package, DW Package N/C 11
) Compensation 12
Inv Input Kl [16] +5V Vrer Shutdown 13
Non-Inv Input [2] 15 +Vin Emitter A 14
osc/syne [3] T Emitter B Collector A 15
yne mitter N/C 16
C.L. (+) Sense [4] 13 Collector B Collector B 17
CL. (-) Sense [5] i Collector A Emitter B 18
. +VIN 19
RT [6] [11] Emitter A +5V VREF 20
cr [7] [10] Shutdown
Ground (8] 9] Compensation

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for Ta = -55°C to +125°C for the
UC1524A, -25° to +85°C for the UC2524A, and 0°C to + 70°C for the UC3524A; VIN
=Vc=20V,TA=Tu.

UC1524A / UC2524A UC3524A UNITS
PARAMETER TEST CONDITIONS MIN | TYP | MAX | mIN | TYP | MAX
Turn-on Characteristics
Input Voltage Operating Range after Turn-on 8 40 8 40 \
Turn-on Threshold 6.5 7.5 8.5 6.5 7.5 8.5 \
Turn-on Current VIN = 6V 25 4 2.5 4 mA
Operating Current VIN = 8 to 40V 5 10 5 10 mA
Turn-on Hysteresis* 0.5 0.5 \'
Reference Section
Output Voltage Ty=25°C 495 | 5,00 | 5.05 | 490 | 5.00 | 5.10 Vv
Over Operating Range 4.9 5.1 4.85 5.15 \'
Line Regulation VIN = 10 to 40V 10 20 10 30 mV
Load Regulation IL=01t0 20 mA 20 25 20 35 mV
Temperature Stability* Over Operating Range* 20 25 20 35 mV
Short Circuit Current VREF = 0, 25°C < Ty< 125°C 80 100 80 100 mA
Output Noise Voltage* 10Hz < f < 10kHz, Ty =25°C 40 40 wrms
Long Term Stability* TJ =125°C, 1000 Hrs. 20 50 20 50 mV

* These parameters are guaranteed by design but not 100% tested in production.
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UC1524A
UC2524A
UC3524A

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply:for Ta=-55°C to +125°C for the
UC1524A, -25° to +85°C for the UC2524A, and 0°C to + 70°C for the UC3524A; Vi
=Vc=20V,TA=TJ. - :

UC1524A / UC2524A UC3524A UNITS
PARAMETER TEST CONDITIONS M'M TYP | MAX MINi TYP | MAX
Oscillator Section (Unless otherwise specified, RT = 27000, CT = 0.01 mfd)
Initial Accuracy TJ=25°C 41 43 45 39 43 47 kHz
Over Operating Range 40.2 459 | 38.2 47.9 | kHz
Temperature Stability* Over Operating Temperature Range 1 2 1 2 %
Minimum Frequency RT = 150k, CT=0.1mfd 140 120 Hz
Maximum Frequency RT = 2.0kQ, CT = 470pF 500 500 : kHz
Output Amplitude* 3 3.5 3 3.5 \
Output Pulse Width* 029 | 05 1.0 0.3 0.5 1.0 us
Ramp Peak 3.3 3.5 37 | 33 35 3.7 )
Ramp Valley Ty=25°C 0.7 0.8 0.9 0.7 0.8 0.9 \
Ramp Valley T.C. -1.0 -1.0 mV/°C
Error Amplifier Section (Unless otherwise specified, Vcm = 2.5V)
Input Offset Voltage 0.5 5 2 10 mv
Input Bias Current 1 5 1 10 A
Input Offset Current .05 1 0.5 1 UA
Common Mode Rejection Ratio |Vcm = 1.5 to 5.5V 70 80 70 80 dB
Power Supply Rejection Ratio |VIN = 10 to 40V 70 80 70 80 dB
Output Swing (Note 1) 5.0 0.5 5.0 0.5 \
Open Loop Voltage Gain AVO= 110 4V, RL 2 10MQ 72 80 64 80 dB
Gain-Bandwidth* TJ =25°C, Av = 0dB 1 3 1 3 MHz
DC Transconductance*§ Ty =25°C, 30kQ <RL < 1MQ 1.7 2.3 17 2.3 mS
P.W.M. Comparator (RT = 2kQ, CT = 0.01mfd) ' .
Minimum Duty Cycle Vcowmp = 0.5V 0 0 %
Maximum Duty Cycle Vcomp = 3.8V 45 45 %
Current Limit Amplifier (Unless otherwise specified, Pin 5 = 0V)
Input Offset Voltage TJ = 25°C, E/A Set for Maximum 190 | 200 | 210 | 180 | 200 | 220 mV
Output ’
Over Operating Temperature Range | 180 220 170 230 mV
Input Bias Current -1 -10 -1 -10 A
Common Mode Rejection Ratio | V(pin 5) = -0.3V to + 5.5V 50 60 50 60 dB
Power Supply Rejection Ratio |VIN = 10 to 40V 50 60 50 60 dB
Output Swing (Note 1) Minimum Total Range 5.0 0.5 5.0 0.5 \
Open-Loop Voltage Gain AVO =1 t0 4V, RL2 10MQ 70 80 70 80 dB
Delay Time* Pin 4 to Pin 9, AVIN = 300mV 300 300 ns
Output Section (Each Output)
Collector Emitter Voltage Ic = 100pA 60 80 60 80 1 VvV
Collector Leakage Current VcE = 50V A 20 A 20 PA

* These parameters are guaranteed by design but not 100% tested in production.

§ DC transconductance (gm) relates to DC open-loop voltage gain according to the following equation: Av = gMRL
where RL is the resistance from pin 9 to the common mode voltage.
The minimum gm specification is used to calculate minimum Av when the error amplifier output is loaded.

Note 1: Min Limit applies to output high level, max limit applies to output low level.
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UC1524A
UC2524A
UC3524A

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for TA = -55°C to +125°C for the
-UC1524A, -25° to +85°C for the UC2524A, and 0°C to + 70°C for the UC3524A; VIN

=VCc=20V.TA=Tu.

UC1524A / UC2524A UC3524A UNITS
PARAMETER TEST CONDITIONS MIN | TYP | MAX | MIN | TYP | MAX
Output Section ( cont.) (Each Output)
Saturation Voltage Ic =20mA 2 4 2 4 \%
Ic =200mA 1 2.2 1 2.2 Vv
Emitter Output Voltage IE = 50mA 17 18 17 18 \'
Rise Time* TJ=25°C, R = 2kQ 120 400 120 400 ns
Fall Time* TJ=25°C, R = 2kQ 25 200 25 200 ns
Comparator Delay* TJ = 25°C, Pin 9 to output 300 300 ns
Shutdown Delay* Ty = 25°C, Pin 10 to output 200 200 ns
Shutdown Threshold Ty=25°C, RC = 2kQ 0.6 7 1.0 0.6 7 1.0 \'
S/D Threshold Over Temp. Over Operating Temperature Range 0.4 1.2 0.4 1.0 \'
Thermal Shutdown* 165 165 °C
* These parameters are guaranteed by design but not 100% tested in production.
OPEN-LOOP CIRCUIT
+VIN +VC
2k 2k
1w W
15 Collector A [12] O Aout
UC1524A
syne |:‘3 i Collector B [{3————-0 Bourt
Emitter A [T}
Error Amp Current Limit
VRer O—¢—{16] VREF ~—~—— Emitter B [14}
NI Inv (+ )
RT CT Input Input Comp Sense Sense S/D Gnd

kd| |_2H 1 1] 4 B o 8]
100k | 100k L’J L<
2k

Shutdown %

lll

s

lcCT

Jo1 2,

10k

E/A
Control

10k

—2 1k

C/L
Control

|||}
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UC1524A

UC2524A
UC3524A
Supply Current vs Voltage Error Amplifier Voltage Gain
10 and Phase vs Frequency
o
= 9 ’ ‘ ) —T
g _— . 80 Pur L]
[ 8 L —— z RL —1MO VIN = 20V | %
zZ 7 Ty =25°C < AL siMa T =25C m
u ¢ 60 [R.-300ka ™ 1 ‘ z
56 — Ty = 25°C 4 Ruc100ko %, o
: 5 = 40 RL’iso\kp N (/‘70 S
‘_E, 4 H é Ru is impedance from pin 9 6\0*_ 3
[ If 20 Fo ground. Values below v, ﬂ 5
g 3 % | 30k wil begin to fimit the 1 m
o 2 }} o 0 maximum duty cycle. | -180°
1 / Note: Outputs Off, RT=c g ~I PHASE 270°
o L L] & [ ] 360"
0 10 20 30 40 50 100 1k 10k 100k 1M 10M
SUPPLY VOLTAGE - Vi (V) FREQUENCY - (hZ)
Pulse Width Modulator Oscillator Frequency
Transfer Function vs Timing Components
50 ™
R _ VN = 20V $
. g T =25°C{
£ 40 VN = 20V N ~Cr
z Rr = 27000 o 100K 10,5
= T = 25°C — z Ot
3 N 3 3o,
O 30 &/ 8 N w ~
! 6\ g H:J 10K o~ ~ 3 70“@ 1 i
Qe > N w 1('\7' Y —
w 20 &/ S g o 30
o ) > 200,
5 } 5 NI N
(8 4 ~
> 10 | — 1 Note: Duty Cycle is _| o —
= ' percent of two clock 72}
2 periods that one o e 115
output conducts. RrCr q
0 ! 100 —
0 1 2 3 4 5 12 5 10 20 50 100
PWM INPUT VOLTAGE (PN 9) - (V) TIMNG RESISTOR - RT (nF)
Output Dead Time vs Timing Capacitor Value Output Saturation Voltage
10 S s5
B g
= 2700Q
& 50 T Z25C =4
S =
W op g
z 2 T
3
g 10 o e
4 -] E,» 5 TJ = 125°C J
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=
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- ime= Ise| o Ts = -55°C
R PSS 00 4 |
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UC1524A

UC2524A
UC3524A
Current Limit Amplifier Delay Shutdown Delay From PWM Comparator - Pin 9
| | Output At Pin 9 20 | ’/ — |-
= 6 I Bverdive T B2 | | | VIN = 20V
S 5 ::"XT‘\\ Overdrive 77 C 15 o RliTae
= 4 ,‘ - 5% - 1 / E 10 ‘ ‘l ‘ ! ‘ Ts= 25°C |
Z 3 - 10% /) [ | o | |
% 2 | l 4 20% |- \ o 5 ! .Output At i ! [
1 i‘ A 50% | 0 | P‘ln‘I‘ZOFll 13 Lo
o || | | - b U .‘
| na T T s 3 e
s ; T T g 3 }'"P“‘t At P";‘ °
o1 {Pin 2 Tied To Pin 16 2 . Note: Minimum input |
g Pin 5 Grounded = 3 ol pdggumdl&pl{o
= ‘ J ‘ I ‘ [ latch is 200ns
0 1 2 3 4 1 2 3
DELAY TIME (us) DELAY TIME (us)
Turn-Off Delay From Shutdown - Pin 10
s LT
<~ | VN =20V
5 ® - Ru= 20
o =
5 10 . -} T 25°C
© 5 Output At -
Pin 12 or 13
0 ol ! -l |
2z 10 ‘ A ’[’]’[ T
5 05 l_‘ Input at Pin 10
R B o, S B
- Note: Minimum input pulse width to
| lnatenis 200ms |
0 1 2 3
DELAY TIME (us)
UNITRODE CORPORATION

7 CONTINENTAL BLVD. * MERRIMACK, NH 03054
TEL. (603) 424-2410 » FAX (603) 424-3460
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L]

=m UNITRODE

Regulating Pulse Wi

FEATURES
e 8to 35V Operation

e 5.1V Reference Trimmed to
+1%

¢ 100Hz to 500kHz Oscillator
Range

e Separate Oscillator Sync
Terminal

¢ Adjustable Deadtime Control
e Internal Soft-Start
e Pulse-by-Pulse Shutdown

e Input Undervoltage Lockout
with Hysteresis

e Latching PWM to Prevent
Multiple Pulses

e Dual Source/Sink Output
Drivers

UC1525A/27A
UC2525A/27A
UC3525A/27A

dth Modulators

DESCRIPTION

The UC1525A/1527A series of pulse width modulator integrated circuits are de-
signed to offer improved performance and lowered external parts count when used
in designing all types of switching power supplies. The on-chip +5.1V reference is
trimmed to +1% and the input common-mode range of the error amplifier includes
the reference voltage, eliminating external resistors. A sync input to the oscillator
allows multiple units to be slaved or a single unit to be synchronized to an external
system clock. A single resistor between the CT and the discharge terminals pro-
vides a wide range of dead-time adjustment. These devices also feature built-in
soft-start circuitry with only an external timing capacitor required. A shutdown ter-
minal controls both the soft-start circuitry and the output stages, providing instanta-
neous turn off through the PWM latch with pulsed shutdown, as well as soft-start
recycle with longer shutdown commands. These functions are also controlled by an
undervoltage lockout which keeps the outputs off and the soft-start capacitor dis-
charged for sub-normal input voltages. This lockout circuitry includes approximately
500mV of hysteresis for jitter-free operation. Another feature of these PWM circuits
is a latch following the comparator. Once a PWM pulse has been terminated for
any reason, the outputs will remain off for the duration of the period. The latch is re-
set with each clock pulse. The output stages are totem-pole designs capable of
sourcing or sinking in excess of 200mA. The UC1525A output stage features NOR
logic, giving a LOW output for an OFF state. The UC1527A utilizes OR logic which
results in a HIGH output level when OFF.

BLOCK DIAGRAM
VREF
@ u.v.
Reference
+ViN @ Regulator Lockout -
Gnd @————— To Internal
= Circuitry
s Osc. Out
O @
4
ar (D———
Osc
Disch @-—\|
L !
Comp @ Comp s I PWM
i Latch
Inv Input @— VREF
Error
N.L. Input @— e
50pA
Soft-Start @
5k )
Shutdown @
N/
4 5k
2/96
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ABSOLUTE MAXIMUM RATINGS (Note 1)

Supply Voltage, (+VIN) .. ... +40V
Collector Supply Voltage (VC) ..., +40V
Logiclnputs . ........ ... i -0.3V to +5.5V
Analoginputs ......... ... . i -0.3Vto +VIN
Output Current, Source or Sink . ................... 500mA
Reference OutputCurrent . ........................ 50mA
Oscillator ChargingCurrent .. ...............ooouu... 5mA
Power Dissipation at TA = +25°C (Note 2). . ........ 1000mwW
Power Dissipation at Tc = +25°C (Note 2).......... 2000mW
Operating Junction Temperature . .......... -55°C to +150°C
Storage Temperature Range . ............. -65°C to +150°C
Lead Temperature (Soldering, 10 seconds). . ........ +300°C

Note 1: Values beyond which damage may occur.
Note 2: Consult packaging Section of Databook for thermal
limitations and considerations of package.

CONNECTION DIAGRAMS

UC1525A/27A
UC2525A/27A
UC3525A/27A

RECOMMENDED OPERATING CONDITIONS
(Note 3)

Input Voltage (+VIN) .. ...... ...t +8V to +35V
Collector Supply Voltage (VC) ............... +4.5V to +35V
Sink/Source Load Current (steady state) ......... 0to 100mA
Sink/Source Load Current (peak)............... 0 to 400mA
Reference Load Current. . ..................... 0 to 20mA
Oscillator Frequency Range . .. ........... 100Hz to 400kHz
Oscillator Timing Resistor. . ................. 2kQ to 150kQ
Oscillator Timing Capacitor. . .............. .001uF to 0.1uF
Dead Time ResistorRange .................... 0 to 5002
Operating Ambient Temperature Range

UC1525A, UC1527A. . .. ...t -55°C to +125°C

UC2525A, UC2527A. . . ...t -25°C to +85°C

UC3525A, UC3527A. . . ... 0°C to +70°C

Note 3: Range over which the device is functional and
parameter limits are guaranteed.

DIL-16 (TOP VIEW)
J or N Package
U
Inv Input ] 16] Vrer
N.L Input [2] 18] +Vin
Sync [3] 14] Output B
Osc Output [4] 13] Ve
cr [5] 12] Ground
RT [6] [11] Output A
Discharge [7] 10] Shutdown
Soft-Start E (9] Compensation

PLCC-20, LCC-20 (TOP VIEW)
Q, L Package
PACKAGE PIN FUNCTION
FUNCTION PIN
N/C 1
Inv. Input 2
N.1. Input 3
3 2 12019 SYNC 4
4 e 180 OSC. output 5
6 16) g: ;
! 154 Discharge 9
® 9 101121s ] [ Softstan 10
N/C 11
Compensation 12
Shutdown 13
OQutput A 14
Ground 15
N/C 16
Ve 17
Output B 18
+VIN 19
VREF 20

3-55




UC1525A/27A

UC2525A/27A
UC3525A/27A
ELECTRICAL CHARACTERISTICS: +Vin = 20V, and over operating temperature, unless otherwise specified, TA = TJ
UC1525A/UC2525A UC3525A UNITS
PARAMETER TEST CONDITIONS UC1527A/UC2527A UC3527A
' MmN | TYP [ max | min | TYP | mAX
Reference Section ]
Output Voltage Ty=25°C 505 | 510 | 5.15 | 5.00 | 510 [ 5.20 Vv
Line Regulation VIN = 8 to 35V 10 20 10 20 mV
Load Regulation IL =0 to 20mA 20 50 20 50 mV
Temperature Stability (Note 5)  |Over Operating Range 20 50 20 50
Total Output Variation (Note 5) [Line, Load, and Temperature 5.00 5.20 | 4.95 5.25 \'
Shorter Circuit Current VREF =0, TJ=25°C 80 100 80 100 mA
Output Noise Voltage (Note 5)  |10Hz < 10kHz, TJ =25°C 40 200 40 200 |uVrms
Long Term Stability (Note 5) Ty=125°C 20 50 20 50 mV
Oscillator Section (Note 6)
Initial Accuracy (Notes 5 & 6) Ty=25°C +2 +6 +2 +6 %
Voltage Stability (Notes 5 & 6) |VIN =8 to 35V +03 | *1 +1 +2 %
Temperature Stability (Note 5)  |Over Operating Range +3 +6 +3 +6 %
Minimum Frequency RT = 200kQ, CT =0.1uF 120 120 Hz
Maximum Frequency RT = 2kQ, CT = 470pF 400 400 kHz
Current Mirror IRT = 2mA 1.7 2.0 2.2 1.7 2.0 2.2 mA
Clock Amplitude (Notes 5 & 6) 3.0 3.5 3.0 3.5 \'
Clock Width (Notes 5 & 6) Ty=25°C 0.3 0.5 1.0 0.3 0.5 1.0 us
Sync Threshold 1.2 2.0 2.8 1.2 2.0 2.8 \Y
Sync Input Current Sync Voltage = 3.5V 1.0 25 1.0 25 mA
Error Amplifier Section (Vcm =5.1V)
Input Offset Voltage 0.5 5 2 10 mV
Input Bias Current 1 10 1 10 uA
Input Offset Current 1 1 uA
DC Open Loop Gain RL 2 10MQ 60 75 60 75 dB
Gain-Bandwidth Product Av =0dB, TJ =25°C 1 2 1 2 MHz
(Note 5)
DC Transconductance TJ=25°C, 30kQ < RL < 1MQ 1.1 15 1.1 1.5 mS
(Notes 5 & 7)
Output Low Level 0.2 0.5 0.2 0.5 \'4
Output High Level 3.8 5.6 3.8 5.6 \Y
Common Mode Rejection Vem =1.5t0 5.2V 60 75 60 75 dB
Supply Voltage Rejection VIN =8 to 35V 50 60 50 60 dB

Note 5: These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production.
Note 6. Tested at fosc = 40kHz (RT = 3.6kQ2, CT = 0.01uF, RD = 02). Approximate oscillator frequency is defined by:
1

t=Cr©7aT+ 3R0)

Note 7: DC transconductance (gm) relates to DC open-loop voltage gain (Av) according to the following equation: Av = gMRL

where RL is the resistance from pin 9 to ground..

The minimum gm specification is used to calculate minimum Av when the error amplifier output is loaded.
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UC1525A/27A
UC2525A/27A
UC3525A/27A

ELECTRICAL CHARACTERISTICS: +VIN =20V, and over operating temperature, unless otherwise specified, TA = Ty

UC1525A/UC2525A UC3525A UNITS
PARAMETER TEST CONDITIONS UC1527A/UC2527A UC3527A
MIN | TYyP [ max | min | TP | mAx
PWM Comparator
Minimum Duty-Cycle 0 0 %
Maximum Duty-Cycle 45 49 45 49 %
Input Threshold (Note 6) Zero Duty-Cycle 0.7 0.9 0.7 0.9 \
Maximum Duty-Cycle 3.3 3.6 3.3 3.6 \
Input Bias Current (Note 5) .05 1.0 .05 1.0 pA
Shutdown Section
Soft Start Current Vsb =0V, Vss =0V 25 50 80 25 50 80 LA
Soft Start Low Level Vsb =2.5V 0.4 0.7 0.4 0.7 \
Shutdown Threshold To outputs, Vss = 5.1V, Tu=25°C 0.6 0.8 1.0 0.6 0.8 1.0 \
Shutdown Input Current Vsb = 2.5V 0.4 1.0 0.4 1.0 mA
Shutdown Delay (Note 5) Vsb = 2.5V, Ty=25°C 0.2 0.5 0.2 0.5 us
Output Drivers (Each Output) (Vc = 20V)
Output Low Level ISINK = 20mA 0.2 0.4 0.2 0.4 \%
ISINK = 100mA 1.0 2.0 1.0 2.0 V
Output High Level ISOURCE = 20mA | 18 19 18 19 \
ISOURCE = 100mA 17 18 17 18 \
Under-Voltage Lockout Vcomp and Vss = High 6 7 8 6 7 8 \
Vc OFF Current (Note 7) Ve =35V 200 200 uA
Rise Time (Note 5) CL=1nF, Ty =25°C 100 | 600 100 600 ns
Fall Time (Note 5) CL=1nF, Ty =25°C 50 300 50 300 ns
Total Standby Current
Supply Current [vin =35V | [ 14 | 20 | | 14 [ 20 | maA

Note 5: These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production.
Note 6: Tested at fosc = 40kHz (RT = 3.6kQ2, CT = 0.010F, RD = 0Q).
Note 7: Collector off-state quiescent current measured at pin 13 with outputs low for UC1525A and high for UC1527A.

UC1525A Error Amplifier

100Q

To PWM
Comparator

3-57




UC1525A/27A
UC2525A/27A
UC3525A/27A

PRINCIPLES OF OPERATION AND TYPICAL CHARACTERISTICS

UC1525A Output Circuit
(1/2 Circuit Shown)

+VIN @ +Ve

——. Output

Qan

Q6 Ommitted
In UC1527A

||||—

Clock  F/F PWM

+VSUPPLY Q1 To Output Filter

R1
R2

+Ve A m
UC1525A

GndB @

Return O @

For single-ended supplies, the driver outputs are
grounded. The Vc terminal is switched to ground by
the totem-pole source transistors on alternate oscil-

D1,D2: UC3611

Return o@ =

The low source impedance of the output drivers
provides rapid charging of power FET Input capaci-
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UC1525A Output Saturation Characteristics

il
s ViN=20V
> Ta=25"C
> /
[
3 /
3 2 1
> L
> L\/ .
'%- 1 — 7™ Source SAT, -
5 // ‘ | V‘OTYO*
& o— ||| Snk SATVol
5 9483858 Navang
Output Current, Source Or Sink - (A)
+VsuPPLY O
R1
c1
+Ve
A
UC1525A
B
Gnd

Return o%

In conventional push-pull bipolar designs, forward
base drive is controlled by R1-R3. Rapid turn-off
times for the power devices are achieved with

O
+VsuppLY '_I l
Q 1
Tl e 30 Q r; ci1

R1 T2
+Ve .
o
UC1525A —
30Q Q2 {ler
. —
Gnd 8 0 R2 c2
® "7 |
L \
Return ©
L D1,p2: UC361

Low power transformers can be driven by the
UC1525A. Automatic reset occurs during dead




UC1525A/27A
UC2525A/27A
UC3525A/27A

VREF @ +

UC1525A Oscillator Schematic

Qi1

Q5 Qs
2 7.4k

RT Q3
cr (5)——+¢—as a9
Ramp
14K 3
2k - To PWM
Qo | an Q14
syme (@) 2k 25k
nc WA N\«—‘——{
y soF . Blanking
Discharge @— p AOOHAG To Output
23k
Q2
1k 3
% Q12 Q13 Tsk 250k
Gnd (12
= Clock

PRINCIPLES OF OPERATION AND TYPICAL CHARAC-
TERISTIC SHUTDOWN OPTIONS

(See Block Diagram)

Since both the compensation and soft-start terminals
(Pins 9 and 8) have current source pull-ups, either can
readily accept-a pull-down signal which only has to sink a
maximum of 100uA to turn off the outputs. This is subject
to the added requirement of discharging whatever exter-
nal capacitance may be attached to these pins.

An alternate approach is the use of the shutdown circuitry
of Pin 10 which has been improved to enhance the avail-
able shutdown options. Activating this circuit by applying a

Oscillator Charge Time
vs RTand CT
200 | | |

100

an
o

Timing Resistor-R T (k Q)

positive signal on Pin 10 performs two functions; the
PWM latch is immediately set providing the fastest turn-
off signal to the outputs; and a 150pA-current sink begins
to discharge the external soft-start capacitor. If the shut-
down command is short, the PWM signal is terminated
without significant discharge of the soft-start capacitor,
thus, allowing, for example, a convenient implementation
of pulse-by-pulse current limiting. Holding Pin 10 high for
a longer duration, however, will ultimately discharge this
external capacitor, recycling slow turn-on upon release.

Pin 10 should not be left floating as noise pickup could
conceivably interrupt normal operation.

Oscillator Discharge Time
vs RbDand CT

sooif
@ ]
o 400
ﬂ.: |
s
2 300
(7]
(]
o

200
g
=
Q 100 -
D
a P

§ 8-~ weg BEE
Discharge Time (us)
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UC1525A/27A

UC2525A/27A
UC3525A/27A
Maximum Value RD vs Minimum Value RT Error Amplifier Voltage Gain
500 1 ‘ and Phase vs Frequency
o " ] o —
b | / 8 - ViN=20V
3 400 c — . P B=e T TTmesc
Sk |+125 ‘c | /+25°¢/ -55°C| £ e |
] Vo b (0] RL=300kQ
§§ 300 7 g o BL=100kO 4 o
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(] [ | | | & Phase | .5
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- Frequency (Hz)
Minimum Recommended RT L .
For A Given Rp (KQ) RL is impedance from pin 9 to ground. Values below
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Regulating Pulse Width Modulators

FEATURES
¢ 81to 35V Operation

e 5.1V Buried Zener Reference
Trimmed to £0.75%

¢ 100Hz to 500kHz Oscillator Range
¢ Separate Oscillator Sync Terminal
* Adjustable Deadtime Control

e Internal Soft-Start

¢ Pulse-by-Pulse Shutdown

¢ Input Undervoltage Lockout with
Hysteresis

e Latching PWM to Prevent Multiple
Pulses

o Dual Source/Sink Output Drivers

¢ Low Cross Conduction Output Stage

» Tighter Reference Specifications

DESCRIPTION

The UC1525B/1527B series of pulse width modulator integrated circuits
are designed to offer improved performance and lowered external parts
count when used in designing all types of switching power supplies. The
on-chip +5.1V buried zener reference is trimmed to +0.75% and the input
common-mode range of the error amplifier includes the reference voltage,
eliminating external resistors. A sync input to the oscillator allows multiple
units to be slaved or a single unit to be synchronized to an external system
clock. A single resistor between the CT and the discharge terminals provide
a wide range of dead time adjustment. These devices also feature built-in
soft-start circuitry with only an external timing capacitor required. A shut-
down terminal controls both the soft-start circuitry and the output stages,
providing instantaneous turn off through the PWM latch with pulsed shut-
down, as well as soft-start recycle with longer shutdown commands. These
functions are also controlled by an undervoltage lockout which keeps the
outputs off and the soft-start capacitor discharged for sub-normal input volt-
ages. This lockout circuitry includes approximately 500mV of hysteresis for
jitter-free operation. Another feature of these PWM circuits is a latch follow-
ing the comparator. Once a PWM pulse has been terminated for any rea-
son, the outputs will remain off for the duration of the period. The latch is
reset with each clock pulse. The output stages are totem-pole designs ca-
pable of sourcing or sinking in excess of 200mA. The UC1525B output
stage features NOR logic, giving a LOW output for an OFF state. The
UC1527B utilizes OR logic which results in a HIGH output level when OFF.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, (+VIN) . ... ... ... +40V
Collector Supply Voltage (VC). .. ................... +40V
Logicinputs . ...t -0.3V to +5.5V
Analoginputs. .................... PP -0.3Vto VIN
Output Current, Source or Sink ................... 500mA
Reference OutputCurrent .. ...................... 50mA
Oscillator ChargingCurrent . ...........ccovuiven... 5mA
Power Dissipationat TA=+25°C. ................ 1000mwW
Power Dissipationat Tc=+25°C ................ 2000mwW .
Operating Junction Temperature .......... —55°C to +150°C
Storage Temperature Range ............. -65°C to +150°C
Lead Temperature (Soldering, 10sec.)............. +300°C

All currents are positive into, negative out of the specified ter-
minal. Consult Packaging Section of Databook for thermal limi-
tations and considerations of packages.

UC1525B UC1527B
UC2525B UC2527B
UC3525B UC3527B

RECOMMENDED OPERATING CONDITIONS
(Note 1)

Input Voltage (+VIN) ....................... +8V to +35V
Collector Supply Voltage (VC) .............. +4.5V to +35V
Sink/Source.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>