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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.

Tr’'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, Tl 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.
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Using Unitrode Data Books

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
SRAMSs and Real-Time Clocks (NV).

Each book contains general information as well as sections devoted to the specific business line.
Information in these books is referenced in several ways.

Data Sheet Types v 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 7-1 10-1 6-1 10-1
3-2
Product Cross-Reference Tables (NV Book Only) - 451_2 - -
Ordering Information 2-1 2-1 2-1 2-1
Reading the Indices

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:

* IF Interface

« NV  Nonvolatile SRAMs and Real-Time Clocks

« PP Portable Power

« PS  Power Supply Control
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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
« A facility in Dallas for assembly and manufacturing
« A facility 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

« lon implant

« 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 IS0O9001 and 9002 Firm

Unitrode was one of the first U.S. lineai/analog manufacturers to achieve 1S/iISO 900
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 (TI) 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 TlI 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 Tl PROD-
UCTS IN SUCH APPLICATIONS IS 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. TI'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




Product Production Status

Formative or
Design
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This document contains the design specifi-
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.
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Part No. Description Volume/Page
UC1517 Stepper Motor Drive Circuit. . . .. ...t PS/8-30
UC1524 Advanced Regulating Pulse Width Modulators. . ...................... PS/3-43
UC1524A Advanced Regulating Pulse Width Modulators. .. .................... PS/3-48
UC1525A Regulating Pulse Width Modulators . . ............. ... ... .. ...... PS/3-54
UC1525B Regulating Pulse Width Modulators . . ........... ... ... ... ... ... PS/3-61
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UC1527A Regulating Pulse Width Modulators . .. .......... .. ... ... ... .. ... PS/3-54
UC1527B Regulating Pulse Width Modulators . .. ........ .. ... ... ... ... ..... PS/3-61
UC1543 Power Supply Supervisory Circuit. . .. .. ... PS/7-5
UC1544 Power Supply Supervisory Gircuit. . ... ... PS/7-5
UC1548 Primary Side PWM Controller. .. .......... e PS/3-83
UCC1570 Low Power Pulse Width Modulator. . ............ .. ... ... ... ... PS/3-91
UCC15701 Advanced Voltage Mode Pulse Width Modulator. . .. ................ PS/3-99
UC1572 Negative Output Flyback Pulse Width Modulator . ..................... PS/3-108
UC1573 Buck Pulse Width Modulator Stepdown Voltage Regulator . ............. PS/3-112
UCC1580-1 Single Ended Active Clamp/ResetPWM. .............. .. ... . PS/3-122
UCC1580-2 Single Ended Active Clamp/Reset PWM. ... ... ... .. ... ... ... PS/3-122
UCC1580-3 Single Ended Active Clamp/Reset PWM. . ............ ... ........ PS/3-122
UCC1580-4 Single Ended Active Clamp/ResetPWM. ......................... PS/3-122
UCC1581 Micropower Voltage Mode PWM . ... ... ... .. . . ... PS/3-131
UCC1583 Switch Mode Secondary Side Post Regulator . . ..................... PS/3-139
UC1584 Secondary Side Synchronous Post Regulator ........................ PS/3-148
UCC1585 Low Voltage Synchronous Buck Controller ......................... PS/3-154
UCC1588 5-Bit Programmable Output BICMOS Power Supply Controller. .. ....... PS/3-163
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UC1633 Phase Locked Frequency Controller. .. ... ... ... ... ..., PS/8-63
UC1634 Phase Locked Frequency Controller. .. ........ ..., PS/8-70
UC1635 Phase Locked Frequency Controller. . .............. ..., PS/8-74
UC1637 Switched Mode Controller for DC MotorDrive ........................ PS/8-78
UC1638 Advanced PWM Motor Controller . . ....... ..., PS/8-84
UC1702 Quad PWM Relay Driver. . . ...t e e e e PS/6-12
UC1705 High Speed Power Driver . . ...t e PS/6-16
UC1706 Dual Output Driver . . ...t e e e e e et PS/6-19
UC1707 Dual Channel Power Driver. . ... ...t it i e e PS/6-24
UC1708 Dual Non-Inverting Power Driver. .. ...t PS/6-31
UC1709 Dual High-Speed FET Driver . ...... ..ot PS/6-35
UC1710 High Current FET Driver. . ... ..o e PS/6-38
UC1711 Dual Ultra High-Speed FET Driver . . ... ..ot PS/6-41
UC17131 SmartPower Switch . . . ... ... e PS/9-13
UC17132 Smart Power SWitch . ... ... ..o e PS/9-13
UC17133 Smart Power SWitch . .. ... ..o e e PS/9-13

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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Part No. Description Volume/Page
UC1714 Complementary Switch FET Drivers. . ........ ... ... ..o i, PS/6-43
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UCC1807-3 Programmable Maximum Duty Cycle PWM Controller .. ............. PS/3-187
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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.
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UC182-ADJ Fast LDO LinearRegulator. . ............co ittt PS/5-5
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UC1856 Improved Current Mode PWM Controller . ........................... PS/3-333
UCC1857 Isolated Boost PFC Preregulator Controller. .. ...................... PS/4-56
UCC1858 High Efficiency, High Power Factor Preregulator. . .. ................. PS/4-65
UC185-ADJ FastLDOLinearRegulator .............coviiiiiricnennrnnnnns IF/5-35
UC1860 Resonant Mode Power Supply Controller. ............ ... .. oo, PS/3-341
UC1861 Resonant-Mode Power Supply Controllers. .......................... PS/3-349
UC1862 Resonant-Mode Power Supply Controllers. .. ........................ PS/3-349
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UC1863 Resonant-Mode Power Supply Controllers. . ............. ... oo, PS/3-349
UC1864 Resonant-Mode Power Supply Controllers. . . ........................ PS/3-349
UC1865 Resonant-Mode Power Supply Controllers. . .................. .. ..... PS/3-349
UC1866 Resonant-Mode Power Supply Controllers. . .................. .. ..... PS/3-349
UC1867 Resonant-Mode Power Supply Controllers. . ................. .. ..... PS/3-349
UC1868 Resonant-Mode Power Supply Controllers. . .......... ... ... .oooL.. PS/3-349
UC1871 Resonant FluorescentLamp Driver .......... ... ... . ... PP/8-2
UC1872 Resonant Lamp BallastController . .......... ... .. . ... PP/8-8
UC1875 Phase Shift ResonantController. . ........... ... .. .. . i, PS/3-357
UC1876 Phase Shift ResonantController. . .............. .. ... ..., PS/3-357
UC1877 Phase Shift ResonantController. . .. ......... ... ... ... PS/3-357
UC1878 Phase Shift ResonantController. . .............. ... iiiiiiinnon.. PS/3-357
UC1879 Phase Shift ResonantController. . ............c..oiiiieiinnna... PS/3-367
UCC1884 Frequency Foldback Current Mode PWM Controller . .. ............... PS/3-393
UC1886 Average Current Mode PWM ControllerIC. . .......... ... .. v, PS/3-400
UCC1888 Off-line Power Supply Controller .. ........... ... ... i, PS/3-407
UCC1889 Off-line Power Supply Controller . .......... ... i iiiiiinenan.. PS/3-412
UCC1890 Off-Line Battery Charger Circuit. . . ........... .o PS/3-418
UCC1895 BiCMOS Advanced Phase Shift PWM Controller. .. .................. PS/3-425
UC1901 Isolated Feedback Generator . . ... ... ..ottt PS/7-21
UC1902 Load Share Controller. . .. ... ... it i i e e PS/7-27
UC1903 Quad Supply and Line Monitor . . . ...t PS/7-32
UC1904 Precision Quad Supply and Line Monitor . .. .......... ... ... ... ..., PS/7-39
UC1907 Load Share Controller. . . ... ..ot et e e et PS/7-44
UC1910 4-Bit DAC and Voltage Monitor. . .......... ... ... .. ... .. o... PS/3-437
UCC1913 Negative Voltage Hot Swap Power Manager .................c.c0un. IF/5-15
UC1914 5Vto 35V Hot SwapPowerManager............c.cvuvuevennnnnnass IF/5-23
UCC1919 3Vto 8V HotSwapPowerManager ............coivivncnnrnnnnns IF/5-68
UCC1921 Latchable Negative Floating Hot Swap Power Manager............. IF/5-78
UCC1926 +20A Integrated Current Sensor ..., PS/9-43
UCC19411 Low Power Synchronous Boost Converter. ... ..................... PP/7-58
UCC19412 Low Power Synchronous Boost Converter. ... ..................... PP/7-58
UCC19413 Low Power Synchronous Boost Converter. .. ...................... PP/7-58
UC19431 Precision Adjustable Shunt Regulator .................. ... ... .... PS/7-50
UC19432 Precision Analog Controller . .......... ... .. i, PS/7-56
UCC1946 Microprocessor Supervisor with Watchdog Timer .. .................. PP/7-88
UCC1960 Primary-Side Startup Controller. ... ....... ... ... .. ... PS/3-442
UCC1961 Advanced Primary-Side Startup Controller ......................... 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
bg2000 Programmable Multi-Chemistry Fast-Charge-ManagementIC ............ PP/3-7
DV2000S1 Multi-Chemistry Switching Charger Development System . ............ PP/3-33
bg2000T Programmable Multi-Chemistry Fast-Charge ManagementIC ........... PP/3-20
bg2002/F Fast-Charge ICS . .. ..ottt e PP/3-35

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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bg2002C Fast-Charge IC . .. ... . i e et PP/3-43
bg2002D/T Fast-Charge ICs. . .. ..ot e e e PP/3-51
bg2002E/G Fast-Charge ICs. . ... ... . i PP/3-61
DV2002L.2/TL2 Fast-Charge Development Systems. . ......................... PP/3-70
bq2003 Fast-Charge IC. . . ... . . e e PP/3-73
DV2003L1 Fast-Charge Development System .. .......... ... ..., PP/3-85
DV2003S1 Fast-Charge Development System . .......... ... it PP/3-87
DV2003S2 Fast-Charge Development System. ...t .. PP/3-89
bg2004 Fast-Charge IC. . .. ... ... e PP/3-91
bg2004E/H Fast-Charge ICs. . .. ..o ii i e e e PP/3-105
DV2004L1 Fast-Charge Development System . ............... . oiiiiinaan.. PP/3-103
DV2004S1/ES1/HS1 Fast-Charge DevelopmentSystems . ..................... PP/3-117
bg2005 Fast-Charge IC for Dual-Battery Packs . ..................ccoviuan.. PP/3-119
DV2005L1 Fast-Charge DevelopmentSystem . ............. ..., PP/3-131
DV2005S1 Fast-Charge Development System.................c.cciiviunan... PP/3-134
bg2007 Fast-Charge IC. . . ... ... i i e ittt PP/3-137
DV2007S1 Fast-Charge Development System . .............. ... ..., PP/3-151
ba2010 Gas Gauge IC . ... ...t e PP/4-3
EV2010 bg2010 Evaluation System . ......... ... PP/4-21
bg2011 Gas Gauge IC for High DischargeRates. . . .......................... PP/4-24
EV2011 bg2011 Evaluation System .. ... ... ... . i PP/4-42
bg2011J Gas Gauge IC for High Discharge Rates . .. ......................... PP/4-45
bg2011K Gas Gauge IC for High Discharge Rates. .. ......................... PP/4-63
bgq2012 Gas Gauge with Slow-Charge Control. ... ............. ... ... ....... PP/4-81
EV2012 bg2012 Evaluation System .. . ... ...t i e PP/4-100
bg2013H Gas Gauge IC for Power-Assist Applications ........................ PP/4-103
bg2014 Gas Gauge IC with External Charge Control. ......................... PP/4-123
EV2014 bq2014 EvaluationBoard ...........c.coiiiiiiiiiii it PP/4-142
bg2014H Gas Gauge IC with External Charge Control. . .......................PP/4-149
EV2014x Gas-Gauge and Fast-Charge Evaluation System . .. .................. PP/4-145
bg2018 Power Minder IC. .. .. ... . . e PP/4-170
bg2031 Lead-Acid Fast-Charge IC .. ...t PP/3-154
DV2031S2 Lead-Acid Charger Development System. ......................... PP/3-168
bg2040 Gas-Gauge IC with SMBus Interface. ............ ... ... ... ... ... ... PP/4-185
bg2050 Li-lon Power Gauge IC. .. ... ... i e e PP/4-215
EV2050 Power Gauge EvaluationBoard .............. ... ... i, PP/4-234
bg2050H Low-Cost Li-lon Power Gauge IC .................ccoiiiiiinnnn... PP/4-237
bg2052 Gas Gauge IC for Lithium PrimaryCells .. ........................... PP/4-259
bg2054 Li-lon Fast-Charge IC. . .. ... .ottt e i nn PP/3-170
DV205452 Li-lon Charger DevelopmentSystem ............................. PP/3-184
bq2056/T/V Low-Dropout Li-lon Fast-Charge ICs. . .............. ..., PP/3-186
bg2058 Li-lon Pack Supervisor for 3-and 4-CellPacks . ....................... PP/6-2
bq2058T Li-lon Pack Supervisor for2-CellPacks. . ........................... PP/6-14
bg2060 SBS v1.1-Compliant Gas-Gauge IC. .. ........ ... .. ..., PP/4-276
bg2092 Gas Gauge IC with SMBus-Like Interface . .. ........ ... ... .. ... .... PP/4-314
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bg2110 NiCd or NiIMH Gas GaugeModule. .............. .. .. .. ... ooiia.. PP/5-2
bg2111L NiCd Gas Gauge Module with LEDs for High Discharge Rates. .......... PP/5-8
bg2112 NiCd or NiMH Gas Gauge Module with Slow-Charge Control............. PP/5-14
bg2113H Gas Gauge Module for Power Assist Applications .................... PP/5-20
bg2114 NiCd or NiMH Gas-Gauge Module with Charge-Control Output . .......... PP/5-24
bg2118 Power Minder Mini-Board. . .. ... ... ... . . PP/5-30
bg2145 Smart Battery Module with LEDs. .. ....... .. ... . i, PP/5-34
bgq2148 Smart Battery Module with LEDs and Pack Supervisor. . ................ PP/5-40
bg2150 Li-lon Power Gauge Module. . . ....... ..ottt i, PP/5-47
bg2150H Li-lon Power GaugeModule . ............ .., PP/5-53
bg2158 3 or 4 Series Cell Li-lon Pack SupervisorModule . . .................... PP/5-57
bg2158T Two Series Cell Li-lon Pack SupervisorModule ...................... PP/5-64
bg2164 NiCd or NiMH Gas Gauge Module with Fast-Charge Control ............. PP/5-71
bg2167 Li-lon Power Gauge Module with Pack Supervisor .. ................... PP/5-77
bg2168 Li-lon Power Gauge Module with Pack Supervisor ..................... PP/5-85
bg219XL Smart Battery Module with LEDs. ... ......... .. ... . ... PP/5-93
EV2200 EV2200 PC Interface Board for Gas Gauge Evaluation ................. PP/4-370
bg2201 Nonvolatile Controller (byone) . .......... . ... . i NV/3-3
bg2202 SRAM Nonvolatile Controller with Reset. .. ........ ... ... .. ........ NV/3-11
bg2203A Nonvolatile Controller with Battery Monitor. . . ....................... NV/3-19
bg2204A Nonvolatile Controller (by four) . .........c. i NV/3-27
UCC2305 HID Lamp Controller. . . ..ot e et ee e PS/9-1
bq2502 Integrated Backup Unit . ........ ... ... 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 . . .......... .. ... ... . o iio... PS/3-54
UC2525B Regulating Pulse Width Modulators . . ....... ... ... ... ... .. .. ..... PS/3-61
UC2526 Regulating Pulse Width Modulator . . ......... ... .. ... .. coiiiinon.. PS/3-68
UC2526A Regulating Pulse Width Modulator. . ........... ... ... .. .. c...... PS/3-75
UC2527A Regulating Pulse Width Modulators . . ....... ... ... .. .o, PS/3-54
UC2527B Regulating Pulse Width Modulators . .. ......... ... ... .. .. ....... PS/3-61
UC2543 Power Supply Supervisory Circuit. . . ...t PS/7-5
UC2544 Power Supply Supervisory Circuit. . .. ... PS/7-5
UC2548 Primary Side PWM Controller. .. ... i, PS/3-83
UCC2570 Low Power Pulse Width Modulator. . . ............................. 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. . . ...................... PS/3-31
UC2577-15 Simple Step-Up Fixed Voltage Regulators. . .. ..................... PS/3-31
UC2577-ADJ Simple Step-Up Voltage Regulator. . ............... ... . ....... PS/3-36
UC2578 Buck Pulse Width Modulator Stepdown Voltage Regulator .............. PS/3-116
UCC2580-1 Single Ended Active Clamp/Reset PWM. .. ........ ... ... oo, PS/3-122
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UCC2580-2 Single Ended Active Clamp/Reset PWM. ......................... PS/3-122
UCC2580-3 Single Ended Active Clamp/Reset PWM. ......................... PS/3-122
UCC2580-4 Single Ended Active Clamp/Reset PWM. ......................... PS/3-122
UCC2581 Micropower Voltage Mode PWM .. ... ... . it 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 . .........coiriiii i i, PS/7-10
UC2625 Brushless DC MotorController. . ..........coo i, PS/8-37
UCC2626 Brushless DC Motor Controller. .. ............co ... PS/8-50
UC2633 Phase Locked Frequency Controller. .. ......... ... ... ... i, PS/8-63
UC2634 Phase Locked Frequency Controller. .. ....... ... ... .. ... PS/8-70
UC2635 Phase Locked Frequency Controller. .. ......... ... ... ... ... ... .. PS/8-74
UC2637 Switched Mode Controller for DC MotorDrive ........................ PS/8-78
UC2638 Advanced PWM Motor Controller . . ........ ... ... i PS/8-84
UC2702 Quad PWM Relay Driver. . . ... .ottt et it e e eae s PS/6-12
UC2705 High Speed Power Driver . . ... ..ottt e et PS/6-16
UC2706 Dual Output Driver . ... ... it ettt e e eaeas PS/6-19
UC2707 Dual Channel Power Driver. . . ... ... e e e PS/6-24
UC2708 Dual Non-Inverting Power Driver. . . ......... ... .. ... PS/6-31
UC2709 Dual High-Speed FET Driver . ....... ..ot PS/6-35
UC2710 High Current FET Driver. ... ...ttt et e PS/6-38
UC2717 Stepper Motor Drive Circuit. . ... ... i PS/8-92
UC27131 Smart Power Switch .. ... ... .. . e PS/9-13
UC27132 Smart Power Switch . . . ... .. e PS/9-13
UC27133 Smart Power Switch . . ... PS/9-13
UC2714 Complementary Switch FET Drivers. . ........ .. ... PS/6-43
UC3717 Stepper Motor Drive Circuit. . .. ... ..ot i e e PS/8-92
UC3715 Complementary Switch FET Drivers. . .......... ... ... PS/6-43
UC2724 Isolated Drive Transmitter. .. .. .. ...ttt et PS/6-50
UC2725 Isolated High Side FET Driver . ........ .ot i e, PS/6-53
UC2726 Isolated Drive Transmitter . . .. ... ... ..ttt e e PS/6-57
UC2727 Isolated High Side IGBT Driver. .. ...ttt PS/6-62
UC2730 Thermal Monitor . .. ... e et e et e PS/7-17
UCC27423 Dual BAMOSFET DIiver . . ..ottt et et i e e e PS/6-68
UCC27424 Dual BAMOSFET DIIVEr . . ..ottt ettt ettt e e e PS/6-68
UCC27425 Dual SAMOSFET DrVer . ..ottt it e e e e e e e e PS/6-68
UCC2750 Source RingerController ........ ...ttt PS/9-22
UCC2751 Single Line Ring Generator Controller . .. ..............c.ciuuuian.. PS/9-32
UCC2752 Resonant Ring Generator Controller .. ....................ouu.... PS/9-38
UCC27523 Dual 3A MOSFET Driver With Adaptive LEB. . ..................... PS/6-73
UCC27524 Dual 3A MOSFET Driver With Adaptive LEB. . ..................... PS/6-73
UCC27525 Dual 3A MOSFET Driver With Adaptive LEB. . ..................... PS/6-73
UCC2776 Quad FET DIiVer . ..ottt ettt et PS/6-79
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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UCC2800 Low-Power BICMOS Current-Mode PWM . ........ ... ... ... ... ... PS/3-173
UCC2801 Low-Power BiICMOS Current-Mode PWM .. ... ... ... ... .. ... ... PS/3-173
UCC2802 Low-Power BiCMOS Current-Mode PWM ............... ... ... ... PS/3-173
UCC2803 Low-Power BICMOS Current-Mode PWM . ........ ... .. ... ... ... .. PS/3-173
UCC2804 Low-Power BiCMOS Current-Mode PWM .. ....... .. ... ... .. .. ..... PS/3-173
UCC2805 Low-Power BiCMOS Current-Mode PWM . ........ .. ... ... .. .. ..... PS/3-173
UCC2806 Low-Power BICMOS Current-Mode PWM . ........ .. ... .. ... ....... 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. ............. ... ... ... ....... PS/3-198
UCC2809-2 Economy Primary Side Controller. . ........... ... ... .. .o, 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. . . ...............oiiiuinan... PS/4-5
UCC2818 BICMOS Power Factor Preregulator. .. .......... ... oo, PS/4-5
UCC281-ADJ Low Dropout 1 Ampere Linear Regulator Family . . ................ PP/7-5
UC282-1 FastLDO LinearRegulator .. .......... .. ..oy PS/5-5
UC282-2 FastLDO LinearRegulator .. ........ ...t PS/5-5
UC2823 High Speed PWM Controller. . . ... ...t PS/3-219
UC282-3 Fast LDO Linear Regulator ..............cooiiiniin.. PS/5-5
UC2823A High Speed PWM Controller .. ... ... i PS/3-225
UC2823B High Speed PWM Controller . ....... ... ..., PS/3-225
UC2824 High Speed PWM Controller. . . ...t PS/3-233
UC2825 High Speed PWM Controller. . ...t PS/3-240
UC2825A High Speed PWM Controller ....... ..., PS/3-225
UC2825B High Speed PWM Controller .. ....... ...t 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
UC282-ADJ FastLDO LinearRegulator. . ........... ... ... PS/5-5
UC2832 Precision Low Dropout Linear Controllers . .......................... PS/5-11
UC2833 Precision Low Dropout Linear Controllers . .......................... PS/5-11
UCC283-3 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC2834 High Efficiency Linear Regulator. . ........... ... ... .o i, PS/5-18
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UC2835 High Efficiency Regulator Controller. ... ............................ PS/5-24
UCC283-5 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC2836 High Efficiency Regulator Contraller. . .......... ... ... ... PS/5-24
UCC2837 8-Pin N-FET Linear Regulator Controller. . ......................... PS/5-28
UC2838A Magnetic Amplifier Controller . . .......... ... ... . o iiiiiion.. 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 ........................... PS/3-281
UCC284-12 Low Dropout 0.5A Negative Linear Regulator. . . ................... PP/7-19
UC2842 Current Mode PWM Controller .. ........... ... ..., PS/3-289
UC2842A Current Mode PWM Controller. . ........ ... ... ... i, PS/3-296
UC2843 Current Mode PWM Controller . ........... ... ... ... PS/3-289
UC2843A Current Mode PWM Controller. . ...t i, PS/3-296
UC2844 Current Mode PWM Controller . . .......... ... . it PS/3-289
UC2844A Current Mode PWM Controller. .. ...t PS/3-296
UC2845 Current Mode PWM Controller . ........... ...t PS/3-289
UCC284-5 Low Dropout 0.5A Negative Linear Regulator. . ..................... PP/7-19
UC2845A CurrentMode PWM Controller. . ...t ie et PS/3-296
UC2846 CurrentMode PWM Controller . ........... ... .. ... . i, PS/3-302
UC2847 Current Mode PWM Controller ........... ..., PS/3-302
UC2848 Average Current Mode PWM Controller. . ............. .. ...t 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/PWM Controller ..............c.oviiiiinenenn... PS/4-15
UCC28501 Combined PFC/PWM Controller ..., PS/4-15
UCC28502 Combined PFC/PWM Controller .......... ... ... PS/4-15
UCC28503 Combined PFC/PWM Controller ..............c.ouiiiiinenenn... PS/4-15
uUC2851 Programmable, Off-Line, PWM Controller . .......................... PS/3-327
UC285-1 Fast LDO LinearRegulator..............c.ciiiiiirnnernrnncnanss IF/5-35
UC2852 High Power-Factor Preregulator. . .......... ... ... i, PS/4-22
UC285-2 FastLDOLinearRegulator.............coiiiiriiirnnnnnnnnnnns IF/5-35
UC2853 High Power Factor Preregulator. . ......... ... .. ... i, PS/4-27
UC285-3 FastLDO LinearRegulator................ciiiiiinirarnnnnnnns IF/5-35
UC2854 High Power Factor Preregulator. . ......... ... ... iiiiininnnn... 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 . ........................... PS/3-333
UCC2857 Isolated Boost PFC Preregulator Controller. . ....................... PS/4-56
UCC2858 High Efficiency, High Power Factor Preregulator. .. .................. PS/4-65
UC285-ADJ FastLDOLinearRegulator ................c0ciiieirnnnnrnnns IF/5-35
UCC286 Low Dropout 200mA Linear Regulator. ............................. PP/7-29
UC2860 Resonant Mode Power Supply Controller. . .......................... PS/3-341
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UC2861 Resonant-Mode Power Supply Controllers. .......................... PS/3-349
UC2862 Resonant-Mode Power Supply Controllers. . ......................... PS/3-349
UC2863 Resonant-Mode Power Supply Controllers. . ......................... PS/3-349
UC2864 Resonant-Mode Power Supply Controllers. .. ........................ PS/3-349
UC2865 Resonant-Mode Power Supply Controllers. . .......... ... .. ... .. ..... PS/3-349
UC2866 Resonant-Mode Power Supply Controllers. . ......................... PS/3-349
UC2867 Resonant-Mode Power Supply Controllers. . ............. ... ... ..... PS/3-349
UC2868 Resonant-Mode Power Supply Controllers. . ..... ... ... ... ... ..... PS/3-349
UCC287 Low Dropout 200mA Linear Regulator. .. ............ ... .. ... ot PP/7-29
UC2871 Resonant Fluorescent Lamp Driver . ........ ... ..., PP/8-2
UC2872 Resonant Lamp BallastController .. ......... ... ..., PP/8-8
UC2875 Phase Shift Resonant Controller. .. ........ ... ... PS/3-357
UC2876 Phase Shift Resonant Controller. .. ..., .. PS/3-357
UC2877 Phase Shift Resonant Controller. .. ....... ... .. ... . ... PS/3-357
UC2878 Phase Shift Resonant Controller. ... ........... . i, PS/3-357
UC2879 Phase Shift Resonant Controller. ... ....... ... ... .. .. PS/3-367
UCC288 Low Dropout 200mA Linear Regulator. . ............ ... ... i, PP/7-29
UCC2880-4 Pentium® ProController. ....... ... ea e PS/3-373
UCC2880-5 Pentium® Pro Controller. . ... PS/3-373
UCC2880-6 Pentium® Pro Controller. . .......... ...t 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. . ............ ... .. ... .... PS/3-400
UCC2888 Off-line Power Supply Controller ............... ... .. ... .. PS/3-407
UCC2889 Off-line Power Supply Controller .. ....... ..., PS/3-412
UCC2890 Off-Line Battery Charger Circuit. .. .......... ... ... ... PS/3-418
UCC2895 BiCMOS Advanced Phase Shift PWM Controller. . . .................. PS/3-425
UC2901 Isolated Feedback Generator . .. ... ... ... ... ..., PS/7-21
UC2902 Load Share Controller. . . ... ...t e e e PS/7-27
bg2902 Rechargeable Alkaline Charge/Discharge ControllerIC . ... ............. PP/3-194
DV2902 Rechargeable Alkaline Development System . ........................ PP/3-202
UC2903 Quad Supply and Line Monitor. .. ... i PS/7-32
bg2903 Rechargeable Alkaline Charge/Discharge ControllerIC ................. PP/3-204
EV2903 bg2903 Evaluation System .. ...t e PP/3-214
UC2904 Precision Quad Supply and Line Monitor . . . ........... ... ... ... .... PS/7-39
UC2906 Sealed Lead-Acid Battery Charger. .. .........coovtiiiniiinnnan.n. PP/3-237
UC2907 Load Share Controller. . ...t et PS/7-44
UC2909 Switchmode Lead-Acid Battery Charger. .. .......... .. ... ..., PP/3-244
UC2910 4-Bit DAC and Voltage Monitor. . .......... ... .o ... PS/3-437
UCC2913 Negative Voltage Hot Swap Power Manager ...................... IF/5-15
UC2914 5V to 35V Hot SwapPower Manager............coovieiiarnnnnnnnn 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 .............cocieinnvnnnnnns IF/5-68
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UCC2921 Latchable Negative Floating Hot Swap Power Manager............. IF/5-78
UCC2926 +20A Integrated CurrentSensor .............iiiiiiinnnnnan... PS/9-43
L293/D Push-Pull Four Channel Driver. . ........ .. ... ... 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 ShuntRegulator .. ....... ... ... ... ... ....... PS/7-50
UC29432 Precision Analog Controller ........ ... ... .. . i PS/7-56
bg2945 Gas Gauge IC with SMBus-Like Interface . . .......................... PP/4-340
UCC2946 Microprocessor Supervisor with Watchdog Timer . ................... PP/7-88
UC2950 Half-Bridge Bipolar Switch .. ........ ... ... .. .. ... . ., PS/6-10
bg2954 Li-lonFast-Charge IC. . ... ... ... i i e PP/3-217
DV2954S1H Li-lon Charger Development System .. .......................... PP/3-235
DV2954S1L Li-lon Charger DevelopmentSystem . .............. ..., PP/3-233
UCC2956 Switch Mode Lithium-lon Battery Charger Controller. ... .............. PP/3-253
UCC2960 Primary-Side Startup Controller. .. ........ ... ..o iianan.. 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 ......... ... i, PS/8-5
UC3175B Full Bridge Power Amplifier . ..... ... .. i, PS/8-16
UC3176 Full Bridge Power Amplifier. .. ...... ... . i i PS/8-21
UC3177 Full Bridge Power Amplifier. . . ... . i i i i PS/8-21
UC3178 Full Bridge Power Amplifier. . .......... .. i, PS/8-25
bg3285 Real-Time Clock IC(RTC) . ...t et e e NV/4-3
bg3285E/L Real-Time Clock ICS(RTC). . ........ ... ... it NV/4-22
bg3285EC/LC Real-Time Clock ICS (RTC) . ..... ..ot NV/4-46
bg3285ED/LD Real-Time Clock ICS(RTC) .. ...ttt ii s NV/4-69
bq3285LF ACPI-Compliant Real-Time Clock IC ........... ... ... ... ...t NV/4-92
bg3287/bq3287A Real-Time Clock Module ................ ... .. ... couu... NV/4-111
bq3287E/bq3287EA Real-Time Clock Module .. ............................ NV/4-115
bg3287LD Real-Time Clock Module. ....... ... i, NV/4-119
UCC3305 HID Lamp Controller. . . ......ouei ittt ei e PS/9-5
UC3517 Stepper Motor Drive CirCuUit. . . .. ..o vttt e e e e PS/8-30
UC3524 Advanced Regulating Pulse Width Modulators. .. ..................... PS/3-43
UC3524A Advanced Regulating Pulse Width Modulators. .. .................... PS/3-48
UC3525A Regulating Pulse Width Modulators . .. ............................ PS/3-54
UC3525B Regulating Pulse Width Modulators . . ........... ... .. ..., PS/3-61
UC3526 Regulating Pulse Width Modulator . ............. ... ... ... ... ...... PS/3-68
UC3526A Regulating Pulse Width Modulator. ............................... PS/3-75
UC3527A Regulating Pulse Width Modulators . . .............. ... .. ... ....... PS/3-54
UC3527B Regulating Pulse Width Modulators . . .............. ... ... .. ..... PS/3-61




Numeric Master Part Index @

Part No. Description Volume/Page
UC3543 Power Supply Supervisory Circuit. . .. ...t PS/7-5
UC3544 Power Supply Supervisory Circuit. . .. ... i PS/7-5
UC3548 Primary Side PWM Controller. . ... PS/3-83
UCC3570 Low Power Pulse Width Modulator. . ............. ... ... . oia... 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/Reset PWM. .. ........ ... ........... PS/3-122
UCC3580-2 Single Ended Active Clamp/Reset PWM. .. ....................... PS/3-122
UCC3580-3 Single Ended Active Clamp/Reset PWM. . ............. ... ... ... PS/3-122
UCC3580-4 Single Ended Active Clamp/Reset PWM. .. ....................... PS/3-122
UCC3581 Micropower Voltage Mode PWM .. ....... ... ..o iiiiiiiinnenan.. 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 . ........ ..o PS/7-10
UC3611 Quad Schottky Diode Array. . .......coov it e e eeenn PS/7-12
UC3612 Dual Schottky Diode . . .. ...t e PS/7-15
UC3625 Brushless DC MotorController. .. ...ttt PS/8-37
UCC3626 Brushless DC Motor Controller. . .. .............o i, PS/8-50
UC3633 Phase Locked Frequency Controller. . ......... ..., PS/8-63
UC3634 Phase Locked Frequency Controller. . ......... ..., PS/8-70
UC3635 Phase Locked Frequency Controller. . ........ ... ... ... ... . uo... PS/8-74
UC3637 Switched Mode Controller for DC MotorDrive . ....................... PS/8-78
UC3638 Advanced PWM MotorController . . ......... ... ..., PS/8-84
UC3702 Quad PWM Relay Driver. . .. ... .ot e e e e PS/6-12
UC3705 High Speed POWer DIiver . .. ...ttt et e e e s PS/6-16
UC3706 Dual Output DFiver ... ... . i e et e s PS/6-19
UC3707 Dual Channel PowerDriver. . .. ... oot ae s PS/6-24
UC3708 Dual Non-Inverting Power Driver. . .. ... ittt iin e PS/6-31
UC3709 Dual High-Speed FETDriver .. ..ot PS/6-35
UC3710 High Current FET Driver. . ... ...t e et PS/6-38
UC3711 Dual Ultra High-Speed FET Driver . . .. ... vttt ie e PS/6-41
UC37131 Smart Power Switch . .. ... ... i e i PS/9-13
UC37132 Smart Power Switch .. ... ... . e PS/9-13
UC37133 Smart Power Switch . .. ... ... . . e PS/9-13
UC3714 Complementary Switch FET Drivers. .. ..., PS/6-43
UC3715 Complementary Switch FET Drivers. .. ............oo ... PS/6-43
UC3717 Stepper Motor Drive Circuit. .. .......... .. i PS/8-92
UC3717A Stepper Motor Drive Circuit . ........ ..ottt PS/8-100
UC3724 Isolated Drive Transmitter. . . ... ... ittt e e PS/6-50
UC3725 Isolated High Side FET Driver ........ ... ... PS/6-53
UC3726 Isolated Drive Transmitter. . . . ...ttt PS/6-57

Part numbers are listed numerically, not by prefix (bqg, DV, EV, UC, UCC).

Products included in this book are listed in bold.




Numeric Master Part Index @ —

Part No. Description Volume/Page
UC3727 Isolated High Side IGBT Driver. . . ... oottt PS/6-62
UC3730 Thermal Monitor . . .. ...ttt e e e e e e PS/7-17
UCC37423 Dual BAMOSFET Driver . ..o oo it e PS/6-68
UCC37424 Dual BAMOSFET DIVEI . ..ottt e e e i PS/6-68
UCC37425 Dual BAMOSFET DIVEr . ..ottt e e PS/6-68
UCC3750 Source RingerController . ....... ...t PS/9-22
UCC3751 Single Line Ring Generator Controller . . ............. .. ... ... .. ... PS/9-32
UCC3752 Resonant Ring Generator Controller .............................. 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 DRVEr ... ..ottt et e e et PS/6-79
UCC3800 Low-Power BICMOS Current-Mode PWM . ......................... PS/3-173
UCC3801 Low-Power BICMOS Current-Mode PWM . ......................... PS/3-173
UCC3802 Low-Power BiCMOS Current-Mode PWM . ......................... PS/3-173
UCC3803 Low-Power BICMOS Current-Mode PWM . ... ...................... PS/3-173
UCC3804 Low-Power BiICMOS Current-Mode PWM .. ........................ PS/3-173
UCC3805 Low-Power BICMOS Current-Mode PWM . ......................... 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-Pull PWM ........................ PS/3-192
UCC3808-2 Low Power Current Mode Push-Pull PWM ........................ PS/3-192
UCC3809-1 Economy Primary Side Controller. .................. .. ..., PS/3-198
UCC3809-2 Economy Primary Side Controller. .. .......... ... . i, PS/3-198
UCC3810 Dual Channel Synchronized Current Mode PWM .. .. ................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
UCC3817 BiCMOS Power Factor Preregulator. .. .......... ..., PS/4-5
UCC3818 BiCMOS Power Factor Preregulator. .. ..................couiun.. PS/4-5
UCC381-ADJ Low Dropout 1 Ampere Linear Regulator Family . .. ............... PP/7-5
UC382-1 FastLDO LinearRegulator . ............. i, PS/5-5
UC382-2 Fast LDO LinearRegulator .. ....... ...t PS/5-5
UC3823 High Speed PWM Controller. . ...... ... ..ot PS/3-219
UC382-3 FastLDO LinearRegulator . ........... ..., PS/5-5
UC3823A High Speed PWM Controller .. ........ooiiiiinininiiiinnennnn PS/3-225
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UC3823B High Speed PWM Controller ............. .ot PS/3-225
UC3824 High Speed PWM Controller. .. ......... ... i, PS/3-233
UC3825 High Speed PWM Controller. . ............covoiiiiiiiiiiiin .. PS/3-240
UC3825A High Speed PWMController ........... ..., PS/3-225
UC3825B High Speed PWM Controller ..............cooiiiiiiiiiiinnnann.. 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. . ......... .. ... . i, 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. . ...............ccviviunes IF/5-3
UC3832 Precision Low Dropout Linear Controllers . .......................... PS/5-11
UC3833 Precision Low Dropout Linear Controllers . ...................c...... PS/5-11
UCC383-3 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC3834 High Efficiency LinearRegulator. .. ......... ... ... .. ... PS/5-18
UC3835 High Efficiency Regulator Controller. . ............... ... ... PS/5-24
UCC383-5 Low Dropout 3 Ampere Linear Regulator Family .................... PP/7-12
UC3836 High Efficiency Regulator Controller. . ............ ... i, PS/5-24
UCC3837 8-Pin N-FET Linear Regulator Controller. . ............. ... ... ..... PS/5-28
UC3838A Magnetic Amplifier Controller. . ........... ... .o i, 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 . ...t PS/3-289
UC3842A Current Mode PWM Controller. . ..........ouieiiiiiiiinnenn.. PS/3-296
UC3843 Current Mode PWM Controller .. ...... ..ot PS/3-289
UC3843A Current Mode PWM Controller. . ..............o i, PS/3-296
UC3844 Current Mode PWM Controller . ...t PS/3-289
UC3844A Current Mode PWM Controller. . ...t PS/3-296
UC3845 Current Mode PWM Controller . . ..., PS/3-289
UCC384-5 Low Dropout 0.5A Negative Linear Regulator. . ..................... PP/7-19
UC3845A Current Mode PWM Controller. ..o PS/3-296
UC3846 Current Mode PWM Controller . .......... ..ot PS/3-302
UC3847 Current Mode PWM Controller.. . ..., PS/3-302
UC3848 Average Current Mode PWM Controller. .. ............ .. ..coiiinn.. 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 . ...........citiiiiiinnennnnnn. PS/4-15
UCC38501 Combined PFC/PWM Controller . ...........couiuiiinninnnnn PS/4-15
UCC38502 Combined PFC/PWM Controller . .......... ..., PS/4-15
UCC38503 Combined PFC/PWM Controller .. ............ciiiiieennnnnn.. PS/4-15
UC3851 Programmable, Off-Line, PWM Controller .................... ... .... PS/3-327
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UC385-1 FastLDOLinearRegulator..............ccciiiiiiiiiniannninnan. IF/5-35
UC3852 High Power-Factor Preregulator . . ....... ... ... . ... . . . .. PS/4-22
UC385-2 FastLDO LinearRegulator..............ccciiiiiiiniiinnnrnnnnn, IF/5-35
UC3853 High Power Factor Preregulator . ............. ... ... i, PS/4-27
UC385-3 FastLDO LinearRegulator..............ccoiiiieinonnnnnnnnanns IF/5-35
UCC38531 Universal Serial Bus Power Controller................cccvivnnn. IF/5-6
UC3854 High Power Factor Preregulator .. ........... ... ... ... ... . ..., 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 .. .......................... 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 .............cciciiiinnnnncnnnnnns IF/5-35
UCC386 Low Dropout 200mA Linear Regulator. .. ............. ..., PP/7-29
UC3860 Resonant Mode Power Supply Controller. . .......................... PS/3-341
UC3861 Resonant-Mode Power Supply Controllers. .......................... PS/3-349
UC3862 Resonant-Mode Power Supply Controllers. . ........... ... ... .. .... PS/3-349
UC3863 Resonant-Mode Power Supply Controllers. . ........... ... ..o, PS/3-349
UC3864 Resonant-Mode Power Supply Controllers. . ......................... PS/3-349
UC3865 Resonant-Mode Power Supply Controllers. . ........... ... ..., PS/3-349
UC3866 Resonant-Mode Power Supply Controllers. ............cooiiininen... PS/3-349
UC3867 Resonant-Mode Power Supply Controllers. .......................... PS/3-349
UC3868 Resonant-Mode Power Supply Controllers. .......................... 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 Resonant Controller. .. ........ ... ... PS/3-357
UC3876 Phase Shift Resonant Controller. . .. ... ... ... ... .. .. .. . ... PS/3-357
UC3877 Phase Shift ResonantController. .. ........ ... .. ... ... PS/3-357
UC3878 Phase Shift Resonant Controller. . ........... ... ... . ... ..., PS/3-357
UC3879 Phase Shift Resonant Controller. ... ....... ... .. i, PS/3-367
UCC388 Low Dropout 200mA LinearRegulator. .. ........... ... ... ..., PP/7-29
UCC3880-4 Pentium® ProController. . ...... ... ... PS/3-373
UCC3880-5 Pentium® Pro Controller. .. ... i PS/3-373
UCC3880-6 Pentium® Pro Controller. . ...... ...t 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 Controller IC. . ......................... PS/3-400
UCC3888 Off-line Power Supply Controller ......... ... ..., PS/3-407
UCC3889 Off-line Power Supply Controller . ....... ... ... ..., PS/3-412
UCC3890 Off-Line Battery Charger Circuit. . .. ......... . ... PS/3-418
UCC3895 BiCMOS Advanced Phase Shift PWM Controller. . .. ................. PS/3-425
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UC3901 Isolated Feedback Generator . ............ oottt iinnnnenen... PS/7-21
UC3902 Load Share Controller. . . ... ..ottt i PS/7-27
UC3903 Quad Supplyand LineMonitor . .. ...t PS/7-32
UC3904 Precision Quad Supply and LineMonitor . .......... ... ... ...t PS/7-39
UC3906 Sealed Lead-Acid Battery Charger. .............c. i, PP/3-237
UC3907 Load Share Controller. . . ...t e PS/7-44
UC3909 Switchmode Lead-Acid Battery Charger. ... ..., PP/3-244
UCC391 5-Bit Programmable Output BiICMOS Precision Voltage Reference. . . .. ... PS/3-434
UC3910 4-Bit DAC and Voltage Monitor . .. ..............cuiiuiiiinnenn.. PS/3-437
UCC3911 Lithium-lon Battery Protector . .. ....... ..., PP/6-26
UCC3912 Programmable Hot Swap Power Manager ..............cccveuun.. IF/5-9
UCC3913 Negative Voltage Hot Swap Power Manager ...................... IF/5-15
UC3914 5V to 35V Hot SwapPowerManager.............cccvevevnennnncnnn. 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. ........cucverncnannrncannnnnananenns IF/5-47
UCC39161 Low Current Hot Swap PowerManager.............cccvevnenn.. 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 SwapPower Manager .............cocveiinnnnnnnns IF/5-68
UCC3921 Latchable Negative Floating Hot Swap Power Manager............. IF/5-78
UCC3926 +20A Integrated Current SeNSOr .. ......cooviiiinn i iiinnnann. PS/9-43
UCC39401 Advanced Low Voltage Boost Controller . ......................... PP/7-34
UCC39411 Low Power Synchronous Boost Converter. . ....................... PP/7-58
UCC39412 Low Power Synchronous Boost Converter. . ....................... PP/7-58
UCC39413 Low Power Synchronous Boost Converter. . ....................... PP/7-58
UCC3941-3 1V Synchronous Boost Converter. . ............ ... PP/7-48
UCC3941-5 1V Synchronous Boost Converter. . ............ccoiiiiinenvnenn.. PP/7-48
UCC3941-ADJ 1V Synchronous BoostConverter . .............. .. ... .. ... ... PP/7-48
UCC39421 High Power Synchronous Boost Controller . ....................... PP/7-66
UCC39422 High Power Synchronous Boost Controller . ....................... PP/7-66
UC39431 Precision Adjustable ShuntRegulator ............................. PS/7-50
UC39431B Precision Adjustable Shunt Regulator . ........................... PS/7-50
UC39432 Precision Analog Controller ............ci ittt PS/7-56
UC39432B Precision AnalogController ............co i, PS/7-56
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
UCCB3952-3 Enhanced Single Cell Lithium-lon Battery ProtectionIC. ... .......... PP/6-32
UCCS3952-4 Enhanced Single Cell Lithium-lon Battery ProtectionIC. . ............ 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
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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 Startup Controller. .. ........ ..., 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 Power Manager...................... IF/5-100
bg4010/Y 8Kx8 Nonvolatile SRAM . . . ... ... NV/5-3
bg4011/Y 32Kx8 Nonvolatile SRAM . . ... .. ... e NV/5-13
bg4013/Y 128Kx8 Nonvolatile SRAM .. . ... i NV/5-23
bg4014/Y 256Kx8 Nonvolatile SRAM .. .. ... i i NV/5-33
bg4015/Y 512Kx8 Nonvolatile SRAM . ... ... ... i i NV/5-42
bg4016/Y 1024Kx8 Nonvolatile SRAM . . ... ... .. e NV/5-52
bq4017/Y 2048Kx8 Nonvolatile SRAM . . ... ... ittt i NV/5-61
bg4285 Real-Time Clock Module with NVRAM Control. .. ............ ...t NV/4-123
bq4285E/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
bq4802 Y2K-Compliant Parallel RTC with CPU Supervisor. . ................... NV/4-174
bg4822Y RTC Module with 8Kx8 NVSRAM. .. ... ... NV/4-1786
bg4823Y TIMEKEEPER Module with 8Kx8 NVSRAM. . ....................... NV/4-191
bg4830Y RTC Module with 32Kx8 NVSRAM. . ... ... ... i NV/4-205
bg4832Y RTC Module with 32Kx8 NVSRAM. . .. ....... ... ... NV/4-218
bq4833Y TIMEKEEPER Module with 32Kx8 NVSRAM. . ...................... NV/4-233
bg4842Y RTC Module with 128KX8 NVSRAM. . ... ... ... ... NV/4-247
bq4845/Y Parallel RTC Module with CPU Supervisor ......................... NV/4-262
bq4847/Y RTC Module with CPU Supervisor ..., NV/4-279
bq4850Y RTC Module with 512Kx8 NVSRAM. ... ... ... ... .. ... i, NV/4-282
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Publications included in this book are listed in bold.

S

1-29




Application/Design Notes by Subject

Charge Pumps

Inverting Charge Pump ... ...t i U-100A

Non-inverting Charge Pump .. ... ..ot U-100A

Simple Inverting and Non-Inverting Circuits . .. .................. U-133A (fig. 26)
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Loadsharing . . ... ..o e U-129
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Linear Regulators
High Performance LDO Controller. . ............ ... ..o, U-152, DN-61
Switching Regulators
4Bit DAC and Voltage Monitor for Pentium®Pro. .. ....................... U-158
Average I-Mode Controller for Pentium®Pro . ......... ... ...t U-156
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Motor Control
Brush DC Motors
PWM DC Motor Controller . . ... ... i e e e e u-102
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Brushless DC Motors
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CurrentLoop Design . ...ttt e U-130
Four Quadrant Control . . . ... ... i e U-130
Fixed Off-Time Modulation. . . . ... ... . e e U-106
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Power Supply Bus Clamp. . . . .. ... e U-130
Trouble Shooting UC3625 Applications . . . ..., DN-50
Phase Locked Loops
Loop FilterDesign . ...... ...t e U-113
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Power H-Bridge Design
H-Bridge Power Amplifier. . ........ ... U-102, U-112
Small Signal Modeling
Current Loop, Small Signal Analysis . ........... ... uU-112
Motor Modeling. . . ...t U-102, U-113, U-120
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Stepper Motors
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Reducing EMI in Stepper MotorDrives .. ...t U-99
Optocoupler Isolation
Optocoupler Feedback Drive Techniques . .. ..................... DN-32, DN-33
Simple Circuit Modifications Enhance Optocoupler Performance ............ uU-160

Post Regulation

UC3584 Evaluation Board . . . ...t e DN-83
Power Device Drivers
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Direct Coupled Drivers . . .. ... ..ot e e U-118, U-137
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Power Factor Correction
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Controlled On-Time, Zero Current Switching . .. ......................... U-132
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Fault Protection Circuits. . . ...t e DN-77
Novel Regulated Bias Supply for PFC Applications . .. ............. DN-39E (fig. 5)
Optimizing Circuit Performance. . .......... ... .. ... ... . . ... DN-39E
Power Limiting Features .. ...... ... .. . i i DN-66
UCB3853 EvaluationBoard . .. ... e e DN-78
UC3854 Demo Board ... ... ...t e DN-44
UC3855 Design Example. ... ... e U-153
UCC3858 EvaluationBoard. . ......... ... . o DN-90
Voltage Feedforward Circuitry . ......... ... ... ..., U-132, U-134
ZNVT TeChniqQUES . . . . oot e e e e U-153
PWM Oscillators
Noise Sensitivity. . .................... .. ... ... ... ... ......U-100A
Universal Synchronization Techniques .................. U-100A, U-111, U-133A
Voltage Feedforward Oscillators. . ... U-94
Rectification
Alternative Full-Wave Rectifier Topology . . . .. ... .. i, DN-63
Resonant Converters
Resonant Tank Considerations ........... ... ... . ittt innennn.. U-136
Transformer Coupled Equations. .. .......... ... .. ... ... . ... U-138
Zero-Voltage Switching. . .. ........ . o U-122, U-136
Zero-Current SWItChing . . .. ..ot e U-122
Ring Generator Controllers
Design Procedure and Circuit Analysis ... ............. .. ..., U-169
UCC3750 Demo Board . .. ..ovvi ettt e e et e e DN-79

Publications included in this book are listed in bold.
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Application/Design Notes by Subject

Secondary Side Regulation

Secondary Side Regulator. . ........ ... . U-139
UC3584 Switching Post Regulator Evaluation Board ..................... DN-83
Small Signal Analysis
Average CurrentMode . ... ... U-135, U-140, U-157
Average Current Mode PFC . ... ... ... ... ... U-134, U-153, U-159
Buck Regulator. . ... ... e u-97
CCFLBallast . ... ...iti et e e e e e e U-148
Error Amplifier Response. . ... U-95, U-100A
Load Models. . ... ... U-95
Push-Pull Forward Converter. . .. ...ttt et U-110

Subharmonic Oscillation

Slope Compensation . ......... ...ttt U-95, U-110
Supervisory Functions
Overvoltage Protection. . ......... ... U-158
Startupand Fault Protection .. ... ... ... .. . DN-26
Switching Regulators - Reference Designs
Flyback Converters
1W, 5VIN, +/-12VOUT, RS-232/RS-422 Converter . . . ........covuvunn.. DN-56A
25W, Off-Line, 5V, +/-12VOUT, Flyback . . . . .. .. ..o U-100A
50W, -48VIN, 5V, Flyback. . .. ..ot e U-165
60W, Off-Line, 5V, 12VOUT, Flyback . . ...... . ... . i U-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 [-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, BVOUT, BUCK. . . .. ...t e e e e U-167
HID Lamp Controller, SEPIC .. ... ... ... i e U-161
Low Power Synchronous Boost Converter Evaluation Kit .. ............... DN-97
Peak Current Mode, Buck /BoostDesigns . ........... ... .. ... .. .... U-133A
Pentium®Pro Converter with Adjustable Output, Buck. . ................... U-157
Single Cell Lithium lon to +3.3V Converter Evaluation Kit. . . ............... DN-86
Versatile Low Power SEPIC Converter . ......... ... ... DN-48

Publications included in this book are listed in bold.
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Application/Design Notes by Subject @_ﬂ —

Push-Pull Converters

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

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

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

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

500W, 400VIN, 48VOUT, ZVT Converter. . ..o et et e e e e e e 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. .. ........................ U-134

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

100W, 75KHz, 385VOUT, Average Current Mode 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 ............uuinnnnnnnn U-136
Ring Generator Controllers

85V, 15 REN, RingGenerator . ..............cciiiiiiniennnnnn.. DN-79, U-169

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

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

Zero Current Switching
Controlled, On-Time, Zero Current Switched PFC. .. ..................... U-132
Resonant Mode Control . . ...t i e e e et U-122

Zero Voltage Switching

Design Examples . . . .. ... i U-138
Phase Shifted Full-Bridge Controller . ......... ... ... .. ... ... U-154
ResonantMode ZVS .. ... ... .. .. . i U-122, U-136, U-138
Transformer Coupled Design Equations. . . ............. ... .. ... .. U-138
ZVS TOPOIOGIES . . v vttt et e e e U-138

Publications included in this book are listed in bold.
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B Orcering nformation |8

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

Uc XXXXX XX || XX || Xxxx general syntax

uc || 17131 A i J 883B | example

27131
37131
PREFIX
"UC" ~ Linear Integrated Circuits
"UGC" ~ BICMOS SCREEN/PROCESSING OPTIONS
"883" ~ MIL-STD-883
Cl f MIL-PRF-38535
PART NUMBER assQo
First digit "1" ~ Military Temperature Range* i PACKAGE OPTIONS
First digit "2" ~ Industrial Temperature Range”
First digit "3" ~ Commercial Temperature Range*
(*consult individual data sheets for specific —————g>-  OPTIONAL GRADES
temperature ranges on each part) A or B ~ Improved Version

Letter | - '
Designat‘or - . . _ Package Type
D |Piastic Narrow Body (150 mil) SOIC

. bw | Plastic Wide Body (300 mil) SOIC
_DP__ |Plastic Narrow Body Power SOIC
)S | Plastic Narrow Body (150 mil) SOIC with Shunt Current Sense
Plastic Wide Body Power SOIC
Power Plastic Metric Quad Flatpack (MQFP)
| Power Low Profile Quad Flatpack (LQFP)
| Power Plastic Low Profile Quad Flatpack (LQFP)
_ | Ceramic Dual-in-Line (300 mil and 600 mil)
| Ceramic Leadless Chip Carrier
| Power LCC
| Quasi Shrink Small Outline (150 mil body, 0.635mm pitch)
| Power Quasi Shrink Small Outline (300 mil body, 0.88mm pitch)
| Plastic Dual-in-Line (300mil and 600 mil)
~ [Minisoic
| Thin Shrink Small Outline (TSSOP)
P  [Power TSSOP
| Plastic Leadless Chip Carrier (PLCC)
Power (PLCC)
| Power Ceramic Dual-in-Line
| Plastic TO-220
| Plastic TO-263 Power Surface Mount
| 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 ISO
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 ISO 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

2-2



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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Unitrode’s Commitment to Quality @ -

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.

f noaded cloced-lon
i NeeGeq, Ci0seG-iCo

|
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
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Unitrode’s Commitment to Quality

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.

E}_

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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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 “chipwfr” for wafer form.
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New Interface Products from Unitrode @ —

Small Computer Systems Interface (SCSI)

UCC5510 Low Voltage Differential (LVD/SE) SCSI 9 Line Terminator........... 3-5
UCC5628 Multimode SCSI 14 Line Terminator. . ........ ... ... i, 3-78
UCC5638 Multimode SCSI15Line Terminator. . ........... .. ...t 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. . . ...t 3-108
UCC5672 Multi-mode (LVD/SE) SCSI 9 Line Terminator .................. 3-120
Bus Bias Generators
UC561 Low Voltage Differential SCSI (LVD) 27 Line RegulatorSet ............ 4-7
UC563 32 Line VMEBusBias Generator . ........... .. ... i, 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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Scsi

Multimode/ LVD SCSI

Active Terminators
Channels

UCC5628+
14

Selection Guides ~ SCSI : @ —

UNITRODE PART NUMBER

UCC5630
9

UCC5632
9

UCC5638+
15

UCC5639+
15

Channel Capacitance 4 4 4 4 4
Direaeal 135, | Diforeal o5, | -Snde 110, | ponge e, | e s
Termination Impedance CommonaModé Common Modé ngﬁg?}"&%;g ?50 Common Modé Cor‘;monaModev
150 150 150 150
Disconnect High or Low H H H H L
TermpwrVoltage Range 2.7-525 2.7-5.25 2.7-525 2.7-5.25 2.7-525
Supports Active Negation Y Y Y Y Y
SCSI Hot Plug Current <10nA <10nA <10nA <10nA <10nA
TypeLVD or SE/LVD LVD/SE LVD/SE LvVD/SE LVD/SE LVD/SE |
Page Number IF/3-78 IF/3-83 IF/3-93 IF/3-94 IF/3-99

Multimode' LVD SCSI UNITRODE PART NUMBER
Active Terminators UCC5640+  UCC5641+  UCC5646
Channels 9 9 27
Channel Capacitance 3 3 3
Differential 105, | Differential 105, | Differential 105,
Termination Impedance Common Common Common
Mode 150 Mode 150 Mode 150
Disconnect High or Low H L H
TermpwrVoltage Range 2.7-525 2.7-525 2.7-525
SCSI Hot Plug Current <10nA <10nA <10nA
TypeLVD or SE/LVD LVD LVD LVD
Page Number IF/3-104 IF/3-108 IF/3-112
+ New Product
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Selection Guides ~ SCSI | L]

SCSI (cont.)

Multimode LVD SCSI
Active Terminators

UNITRODE PART NUMBER

UCC5672+

UCC5680

UCC5510+

UCC5630A

Channels 9 9 9 9
Channel Capacitance 4 4 4 4
Single110, Single110, Single110, Single 110,

Termination Impedance

Differential 105,
Common Mode

Differential 105,
Common Mode

Differential 105,
Common Mode

Differential 105,
Common Mode

150 150 150 150
Diff B input filter N N Y Y
Disconnect High or Low N/A H H H
TermpwrVoltage Range 2.7-525 2.7-525 27-525 27-525
Supports Active Negation Y Y Y Y
SCSI Hot Plug Current <10nA <10nA <10nA <10nA
TypeLVD or SE/LVD LVD/SE LVD/SE LVD/SE LVD
Page Number IF/3-5 IF/3-87 IF/3-120 IF/3-121

Single Ended SCSI UNITRODE PART NUMBER

Active Terminators UC5601 UC5602 UC5603 UC5604 UC5605
Channels 18 18 9 9 9
Channel Capacitance 10 11 6 9 4
Termination Impedance 110 110 110 110 110
Disconnect High or Low H H H H L
TermpwrVoltage Range 4-525 4-525 4-525 4-525 4-525
Supports Active Negation N N Y N Y
SCSI Hot Plug Current <10nA <10nA <10nA <10nA <10nA
Type SE,LVD or SE/LVD SE SE SE SE SE
Page Number IF/3-9 IF/3-13 IF/3-18 IF/3-22 IF/3-26
+ New Product
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SCSl (cont.)

Single Ended SCSI UNITRODE PART NUMBER
Active Terminators UCC5606 UC5607 UC5608 UC5609 UC5612
Channels 9 18 18 18
Channel Capacitance 1.8 8 6 6
Termination Impedance 110 & 2500 110 110 110
Disconnect High or Low L 2L H L
TermpwrVoltage Range 2.7-525 4-525 4-525 4-525
Supports Active Negation Y Y Y Y
SCSI Hot Plug Current <10nA <10nA <10nA <10nA
Type SE,LVD or SE/LVD SE SE SE SE
Page Number IF/3-30 IF/3-34 IF/3-37 IF/3-40

Single Ended SCSI UNITRODE PART NUMBER

Active Terminators UC5613 UCC5614 UCC5617 UCC5618 UCC5619
Channels 9 9 18 18 27
Channel Capacitance 3 1.8 25 25 3
Termination Impedance 110 110 & 2500 110 110 110
Disconnect High or Low H H L H L
TermpwrVoltage Range 4-5.25 2.7-525 4-525 4-525 4-525
Supports Active Negation Y Y Y Y Y
SCSI Hot Plug Current <10nA <10nA <10nA <10nA <10nA
Type SE,LVD or SE /LVD SE SE SE SE SE
Page Number IF/3-47 IF/3-51 IF/3-55 IF/3-59 IF/3-63
+ New Product
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SCSl (cont.)
ale Ended RODE PAR DER
a e 1€ alo 020 0 0
Channels 27 27 27
Channel Capacitance 3 3 3
Termination Impedance 110 110 110
Disconnect High or Low H Split Low Split High
| TermpwrVoltage Range 4-525 4-525 4-525
Supports Active Negation Y Y Y
SCSI Hot Plug Current <10nA <10nA <10nA
Type SE,LVD or SE /LVD SE SE SE
Page Number IF/3-66 IF/3-70 IF/3-74

UNITRODE PART NUMBER

Special Functions Circuit
P UCC5661
Ethernet Coaxiai impedance
Monitor
Contains all the Functions
Required to Monitor Ethernet
Coaxial Systems and is
Compatible with IEEE 802.3,
10Base5, 10Base2, and
10BaseT

Page Number IF/3-112
+ New Product

Part Name

Description




UCC5510
== UNITRODE PRELIMINARY

Low Voltage Differential (LVD/SE) SCSI 9 Line Terminator

FEATURES DESCRIPTION
¢ Auto Selection Multi-Mode Single The UCC5510 Multi-Mode Low Voltage Differential and Single Ended
Ended or Low Voltage Differential Terminator is specially designed for automatic termination of Single-
Termination Ended or Low Voltage Differential SCSI Bus. The Multi-Mode operation
; of this device allows for a transition system design for the next genera-
* 8.0V10 5.25V Operation tion SCSI Parallel Interface (SPI-2). Compliant with SPI-2, with SPI and
« Differential Failsafe Bias Fast-20 the UCC5510 incorporates all the functions necessary to prop-

« Thermal Packaging for Low Junction erly terminate the SCSI Bus and has internal thermal shut down and
Temperature and Better MTBF short circuit limiting.

o Master/Slave Inputs
* Supports Active Negation

o 3pF Channel Capacitance

BLOCK DIAGRAM

SOURCE 5 < 15mA
SINK 200pA MAXIMUM (NOISE LOAD)

REF 1.3V 20| DIFFSENS
MsTR/SLY [19 L~"1ave -01v

DEVICE MODE

DIFFB SELECT LOGIC

110

o— N\

REF 2.7V O
125 +50mV TO +62.5mV
REF 1.25V O 52

I
|
1
HS/GND 7 VVV - L1+
110 & i

|

1

1

]

|

]

1

| I
HS/GND I WA :

I ]
HS/GND ! 125 +50mV TO +62.5mV '

! =

1

52

o AN~ @ Lo-

1
|
]
TRMPWR +VoD
|
]
]
]
1
1
|
]
1
1
1
I
|
|
|
1
1
1
1
1
I

HS/GND
HS/GND

HS/GND

GND

LOW VOLTAGE DIFFERENTIAL SWITCH

i

ENDED SWITCHES DOWN ARE SE GND \

REG
Circuit Design Patented UDG-98033
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UC5510

CONNECTION DIAGRAM

ABSOLUTE MAXIMUM RATINGS SSOP-36 (Top View)
TRMPWR Voltage . . ... ..coveiiiii e 6V MWP Package
Signal LineVoltage ..................... 0V to TRMPWR
Package Power Dissipation ......................... 2W \_/
Storage Temperature . .................. —65°C to +150°C REG E _E_] TRMPWR
Junction Temperature. .. ................ -55°C to +150°C NG E _3,_5] NG
Lead Temperature (Soldering, 10sec.) ............. +300°C
ne [3] 34] e
RECOMMENDED OPERATING CONDITIONS e 4] 5] e
TRMPWR Voltage . ...............co.... 3.0V TO 5.25V
u- [5] 2] Lo-
All voltages are with respect to pin 1. Currents are positive into, L2+ E 3_‘?‘ L9+
negative out of the specified terminal. Consult Packaging Sec-
tion of the Databook for thermal limitations and considerations of L2- E 30| Ls-
packages. Hs/aNo 8 | 29| Le+
Hs/GND [ 9 | 28] Hs/aND
Hs/anD [10] [27] Hs/anD
e+ [11] [26] HsianD
13- [ (25] 7
Las [13] [24] L7+
La- [14] (23] L6-
L5+ E 3_2_| L6+
15~ [16 [21] oiFFB
ne [17] |20] DiFFsENs
ano [18] [19] msTRISLY
ELECTRICAL CHARACTERISTICS: Unless otherwise specified, TA = 0°C to 70°C, TRMPWR = 3.3V.
PARAMETER [ TEST CONDITIONS [ min [ TvP | max [uniTs
TRMPWR Supply Current Section
TRMPWR Supply Current 20 mA
Disable Terminator, in DISCNCT mode. 35 pA
Regulator Section
1.25V Regulator LVD Mode 115 | 1.25 | 1.35 \'
1.25V Regulator Source Current LVD Mode, Differential Sense Floating -80 | —100 mA
1.25V Regulator Sink Current LVD Mode, Differential Sense Floating 80 100 mA
1.3V Regulator DIFFSENS 1.2 1.3 1.4 \
1.3V Regulator Source Current DIFFSENS -5 -15 mA
1.3V Regulator Sink Current DIFFSENS 50 200 pA
2.7V Regulator Single Ended Mode 25 27 3 \
2.7V Regulator Source Current Single Ended Mode —200 | —400 | —800 | mA
2.7V Regulator Sink Current Single Ended Mode 100 200 400 mA
2.7V Regulator Dropout Voltage V1empwR — (VReg — 3.0 Min) 200 mV
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UC5510

ELECTRICAL CHARACTERISTICS: Unless otherwise specified, TA = 0°C to 70°C, TRMPWR = 3.3V.

PARAMETER TEST CONDITIONS [ min [ TvP | max Junits

Differential Termination Section

Differential Impedance 100 105 110 Q

Common Mode Impedance 110 | 125 | 165 Q

Differential Bias Voltage Drivers Tri-stated 100 125 mV

Common Mode Bias 1.25 Vv

Output Capacitance Single Ended Measurement to Ground (Note 1) 3 pF

| Single Ended Termination Section
Impedance 102.3 | 110 | 117.7 Q
Termination Current Signal Level 0.2V 21 -23 | 24 mA
Signal Level 0.5V 224 | mA

Output Leakage Disabled, TRMPWR = 0V to 5.25V 400 nA

Output Capacitance Single Ended Measurement to Ground (Note 1) 3 pF

Single Ended GND SW Impedance 60 Q
Differential Sense (DIFF B) Input Sections

DIFFB Single Ended Threshold 0.6 0.7 \

DIFFB Sense LVD Threshold 1.9 2.2 \

DIFFB Input Current Vpiees = 0V and 3.3V -10 10 pA
Master/Slave (MSTR/SLV) Input Section

MSTR/SLV Threshold 0.8 2 \

MSTR/SLV Input Current -30 30 pA

Note 1: Guaranteed by design. Not 100% tested in production.

PIN DESCRIPTIONS

DIFFB: DIFF SENSE filter pin should be connected to a
0.1uF capacitor to GND and 20k resistor to SCSI/Bus
DIFF SENSE Line.

DIFFSENS: The SCSI bus DIFF SENSE line is driven to
1.3V to detect what type of devices are connected to the
SCSl bus.

HS/GND: Heat Sink GND. Connect to large area PC
board traces to increase power dissipation capability.

GND: Power Supply Return.
L1- thru L9-: Signal line/active line for single ended or

negative line in differential applications for the SCSI bus.

L1+ thru L9+: Ground line for single ended or positive
line for differential applications for the SCSI bus.

MSTR/SLV: Mode select for the non-controlling termina-
tor. MSTR enables the 1.3V regulator, when the termina-
tor is enabled. Note: This function will be removed on
further generations of the multimode terminators.

REG: Regulator bypass, must be connected to a 4.7uF
capacitor.

TRMPWR: V)\ 3.0V to 5.25V supply.
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APPLICATION INFORMATION

uC5510

T
1
| CONTROL LINES (9)
I
]

|
L1+
TRMPWR — TRMPWR %
Li-
1
1 1

4.7uF

—

— Ju- |
]
] 1
P MSTR/SLY -——-
! . [19]
+ ]
1
Lo- |
1
] ]
]
‘@DIFFSENS
REG
]
206

L10+
TRMPWR L10-

MSTR/SLV

T
]
! | DATA LINES + PARITY
1
]

DIFFSENS -—
REG (2]

DIFFB

b

IS
~
=
m

1
|
i
|
|
|
|
|
|
|
|
|
i
I
|
I
.

NO CONNECT

L18+
I
L18- '
1 ]
'
DIFFSENS
REG | 1
, [1]
! i
DIFFB i
14.7uF
I

g
=z
[}
2
[2}
<

DATA LINES + PARITY

|
- REG DIFFSENS

DIFFB

NO CONNECT

]
I : 4.7uF
»—Eﬂ DIFFB | :I:
! - UDG-98034a

Figure 1. Application Drawing

The master is selected by placing TRMPWR on
MSTR/SLV and enabling the 1.3V regulator. The master
is the only terminator connected directly to the DIFF-
SENS bus line. All the other terminators receive a mode
signal by connecting the DIFFB pins together.

The balancing capacitor is very important during high
speed operation. The typical capacitor balance between
the positive (+) and negative (-) signals is 0.1pF, except

UNITRODE CORPORATION
7 CONTINENTAL BLVD. * MERRIMACK, NH 03054

TEL. (603) 424-2410 « FAX (603) 424-3460 3-8

in the MWP package where between L8 and L9 the bal-
ance is 0.23pF and 0.4pF respecitvely The negative (-)
signal line has a higher capacitance than the positive (+)
signal line. The FQP package has typically 0.2pF less
capacitance than the MWP package, where the typical
balance is 0.1pF except for L8 and L3, where the bal-
ance is 0.4pF.

Note: The master/slave function will not be included in future
Unitrode terminators.



= UNITRODE

SCSI Active Terminator

FEATURES

Complies with SCSI, SCSI-2
Standards

10pF Channel Capacitance During
Disconnect

Active Termination for 18 Lines

Logic Command Disconnects all
Termination Lines

Low Supply Current in Disconnect
Mode

Trimmed Regulator for Accurate
Termination Current

Current Limit and Thermal
Shutdown Protection

110 Ohm Termination

Meets SCSI Hot Plugging

UC5601

DESCRIPTION

The UC5601 provides precision resistive pull-up to a 2.9V reference for all
18 lines in a Small Computer Systems Interface (SCSI) bus cable. The
SCSI-2 standard recommends active termination at both ends of every ca-
ble segment utilizing single ended drivers and receivers.

Internal circuit trimming is utilized, first to reduce resistor tolerances to =3%
and then to adjust the regulator’s output voltage to insure termination cur-
rent accuracy of £3%.

The UC5601 provides a disconnect feature which, upon a logic command,
disconnects all terminating resistors, and turns off the regulator; greatly re-
ducing standby power.

Other features include negative clamping on all signal lines, 20mA of active
negation sink current capability, regulator current limiting, and thermal shut-
down protection.

This device is offered in low thermal resistance versions of the industry
standard 28 pin wide body SOIC and PLCC, as well as a 24 pin DIL plastic
package.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
0 r—

Termpwr

10Q

AA
VWV
O_i
-
=
b
>

1.5/1.3V +

AAA

ﬂﬂ-— VV—

Disconnect
Comparator

Termpwr

X_’_[JWV_ ] LINE1
Current
Limit
Thermal
Shutdown
e

N/

o——L_[—'wv— JLINE2

Termpwr

S 1

|
1 |
= 2.9V |
|
|

Bandgap
Reference

_L L 10Q
Internal
Bias

T LINET8

&

[N~_
1~

|

GND DISCNCT
(Low=Connect)

UDG-94060

10/94

Circuit Design Patented
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UC5601

ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAMS
TermpwrVoltage ............. ..., +7V PLCC-28 (Top View)
Signal LineVoltage. . ............ ... .. ....... 0V to +7V QP Package
Regulator OutputCurrent. . .......................... 1A TRMPWR
Storage Temperature .. ................. -65°C to +150°C REG LINES
Operating Temperature ................. -55°C to +150°C LINE10 LINES
Lead Temperature (Soldering, 10Sec.)............. +300°C LINE+4 LINE?
Unless otherwise specified all voltages are with respect to 14 2 42 ¥5 2—1:6
Ground. Currents are positive into, negative out of the speci- VU,
fied terminal. LINE12-]5 25[-LINE6
Consult Packaging Section of Unitrode Integrated Circuits dat- LINE136 24[LINES
abook for thermal limitations and considerations of packages. LINE14—{7 23[-LINE4
LINE15-{8 22[-LINE3
LINE16—]9 21 [FLINE2
RECOMMENDED OPERATING CONDITIONS
LINE17-{10 20[-LINE1
TermpwrVoltage ......................... 4.0V to 5.25V LINE1 19 l-DISCNGT
Signal Line Voltage. . ......................... 0V to +3V 8‘%" 12 13 14 15 16 17 18 i
Disconnect Input Voltage . . ................ 0V to Termpwr GND*——T ]‘ T ] GND*
GND* GND*
GND* GND*
GND*
QP package pins 12 - 18 seirve as both heatsink and signal
ground.
SOIC-28 (Top View) DIL-24 (Top View)
DWP Package N or J Package
(o Y
DISCNCT [1] l2g] GND
DISCNCT [_j 24| GND
LINE1 [2] [27] LINE18
LINE1 E 23| LINE18
LINE2 [3] l26] LINE17
UNES [3 5 LNe 6 LINE2 [3 ] 22| LINE17
LINE4 [5 B4 LINE15 n/e [4] 21|N/C
LINES [5] 23] LINE14 LINE3 5] [20] LinET6
GNp* [3] 77 GND* LINE4 [ | [19] LINE15
GND* [g] [zl GND* LINES [7 | 18] LINE14
GND* [5] 23] GND* LINES [8 | [17] LiNE13
LINES [0 [18] LINE13 LINE7 [o [16] LINE12
LINE7 3] 6] LINE12 LINES [0 [15] LINE11
LINES [ 7] LINE 1t LINEQ [ 11 E LINE10
LINE9 [i3] @ LINE10
TRMPWR [12 E\ REG
TRMPWR [14] 5] REG

* DWP package pin 28 serves as signal ground; pins 7, 8, 9,
20, 21, 22 serve as heatsink/ground.

Note: Drawings are not to scale.
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UC5601

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT = 0V. TA=Tu.

PARAMETER 1 TEST CONDITIONS [ min [ TYP [ max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 25 mA
All termination lines = 0.5V 400 430 mA
Power Down Mode DISCNCT = Open 100 150 HA
Output Section (Termination Lines
Termination Impedance AILINE = -5mA to -15mA 107 110 113 Q
Output High Voltage VTRMPWR = 4V (Note 1) 2.65 2.9 \
Max Output Current VLINE = 0.5V 2111 -21.7 | 224 | mA
VLINE = 0.5V, TRMPWR = 4V (Note 1) -19.8 | -21.7 | -224 mA
Qutput Clamp Level ILINE = -30mA -0.2 | -0.05| 0.1 \
Output Leakage TRMPWR =0V to 5.25V | VUINE = 0 to 4V 10 400 nA
DISCNCT = 4v |REG =0V VLINE = 5.25V 100 | upA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLUINE = OV to 5.25V
Output Capacitance DISCNCT = Open (Note 2) 10 12 pF
Regulator Section
Regulator Output Voltage 2.8 2.9 3.0 \
Line Regulation TRMPWR = 4V to 6V 10 20 mV
Load Regulation IREG = 0 to -400mA 20 50 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \'4
Short Circuit Current VREG = 0V -450 | -650 | -850 mA
Current Sink Capability VREG = 3.5V 8 20 25 mA
Thermal Shutdown 170 °C
Disconnect Section
Disconnect Threshold 1.3 1.5 1.7 V
Threshold Hysteresis 100 160 250 mV
Input Current DISCNCT =0V 10 15 LA

Note 1: Measuring each termination line while other 17 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.

THERMAL DATA
QP package: (see packaging section of UICC data book for more details on thermal performance)

Thermal Resistance Junctionto Leads, 6L . ......... .. ... ittt 15°C/W

Thermal Resistance Junction to Ambient, 6ja. .. ... ... ... ... ... .. .. .. .. . . ... 30°-40°C/W
DWP package:

Thermal Resistance Junctionto Leads, OjL .. ... .. ... e 18°C/W

Thermal Resistance Junctionto Ambient, Qja. .. ... ... ... ... ... ... . ... .. .. . . ... 33°-43°C/W
J package:

Thermal Resistance Junctionto Leads, O]L .. ....... .. .. ... . . . it 40°C/W

Thermal Resistance Junctionto Ambient, 6ja. .. ... ... . ... ... ... ... . .. . . ... 75°-85°C/W
N package:

Thermal Resistance Junctionto Leads, O)L ........... ... .. . . . . i, 50°C/W

Thermal Resistance Junction to Ambient, 6ja. .. ....... .. ... .. .. ... .. . . ... 95°-105°C/W

Note: The above numbers for 6jL. are maximumes for the limiting thermal resistance of the package in a standard mounting configu-

ration. The 8ja numbers are meant to be guidelines for the thermal performance of the device/pc-board system. All of the above
numbers assume no ambient airflow.
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UC5601

Termpwr Termpwr
4.0V-5.25V 4.0V-5.25V
4
L 4.7uF 4.7uF L
TRMPWR —l: ; TRMPWR
N DISCNCT REG 1 —L—REG DISCNCT
= 4.7uF 4.7uF =
UC5601 T T UC5601
L s | RS L1s | =
o o o o e 0
To Receivers «———— — ¢ To Receivers
/[ \
| |
| |
Bus | | Bus
Driver 1 * Driver
= Foo L
| | -
To Receivers | | To Receivers
l\ 1
N—
<—i/ Bus scsl Bus
Driver CABLE Driver ._/I
j ) UDG-94061
Typical SCSI Bus Configuration Using the UC5601
A Look at the Response of a SCSI-2 Cable
Figure 1 shows a single line of a SCSI cable. The driver
is an open colletor type which when asserted pulls low, VREG VREG
and when negated the termination resistance serves as
the pull-up. 100 100
. . . lo
Figure 2 shows a worst case scenario of mid cable de- 4_)
assertion with a close proximity receiver. The voltage L
VSTEP is defined as: ‘(> {>—
o.C. Receive
VsTep = VoL +lo Zo Driver eenver

VoL = Driver Output Low Voltage
lo = Current from Receiving Terminator
Zo = Cable Characteristic Impedance
o= VREG — VoL
B 110

In the pursuit of higher data rates, sampling culd occur
during this step portion, therefore it is important to ensure
that the step is as high as possible to get the most noise
margin. For this reason the UC5601 is trimmed so that
the output current (I0) is as close as possible to the SCSI
max current spec of 22.4mA. The Termination impedance
is initially timmed on the IC to 110 ohms typical, then the
regulator voltage is trimmed for the highest output cur-
rent to within 22.4mA.

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

UDG-94062

Figure 1. A Single Line of a SCSI Cable

VREG

VREG

— — — VSTEP

UDG-94063
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SCSI Active Terminator

FEATURES
e Complies with SCSI, SCSI-2
Standards

¢ 10pF Channel Capacitance During
Disconnect

e Active Termination for 18 Lines

e Logic Command Disconnects all
Termination Lines

e Low Supply Current in Disconnect
Mode

e Trimmed Regulator for Accurate
Termination Current

e Current Limit and Thermal
Shutdown Protection

e 110 Ohm Termination
e Meets SCSI Hot Plugging

UC5602

DESCRIPTION
The UC5602 is a pin compatible version of its predecessor, the UC5601,
and is targeted for high volume applications which require active termina-
tion, but not the high performance of the UC5601. The major differences
are relaxed output current and termination tolerances, and the absence of
low side clamps.

The UC5602 provides 18 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI-2 standard recom-
mends active termination at both ends of the cable segment, and SCSI-3
will make it a requirement.

The UC5602 provides a disconnect feature which, when opened or driven
high, will disconnect all terminating resistors, and disables the regulator;
greatly reducing standby power. The output channels remain high imped-
ance even without Termpwr applied.

Internal circuit trimming is utilized, first to trim the impedance to a 7% toler-
ance; and then most importantly, to trim the output current 7% tolerance,
as close to the max SCSI as possible, which maximizes noise margin in
fast SCSI operation.

Other features include thermal shutdown, current limit, and 40mA of active
negation sink current capability.

This device is offered in low thermal resistance versions of the industry
standard 28 pin wide body SOIC and PLCC, as well as a 24 pin DIL plastic
package.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
1 'm
Thermal Tri-State ! noa
Shutdown 4 LINE1
(P 10pA
Output
1.5/1.3V

iwa—

1

+ Source/Sink
I 1 Power Driver Hoq
g —AM—— JLINE2

Disconnect

Comparator ——-—]

| |
[ |
| |
2.9V | I
Bandgap | |
Reference : |
10Q
—?L Lo"o—AMA——-7 | LINET8

Internal Switch
Bias Control

L L
GND DISCNCT

(Low = Connect)

UDG-94052

10/94

Circuit Design Patented
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ABSOLUTE MAXIMUM RATINGS

UC5602

CONNECTION DIAGRAMS

TermpwrVoltage ... +7V PLCC-28 (Top View)
Signal Line Voltage. . ......................... 0V to +7V QP Package
Regulator OutputCurrent . . .................... ... 0.5A TRMPWR
Storage Temperature .. ................. -65°C to +150°C REG LINES
Operating Temperature ................. -55°C to +150°C LINE10 LINES
Lead Temperature (Soldering, 10 Sec.)............. +300°C
. . . LINE11— | LINE7
Unless otherwise specified all voltages are with respect to R TV ]
Ground. Currents are positive into, negative out of the speci- “'—‘—‘“U—_‘
fied terminal. LINE12-]|5 25[-LINE6
Consult Packaging Section of Unitrode Integrated Circuits dat- LINE13-{6 24[LINES
abook for thermal limitations and considerations of packages. LINE14—]7 23[-LINE4
LINE15—8 22[-LINE3
LINE16—]9 21 [FLINE2
RECOMMENDED OPERATING CONDITIONS LINE7 1o 2o l-LINET
TermpwrVoltage ...............c.cooovn... 4.0V to 5.25V 11
Signal Line Voltage. . . . .. ... 0V to +3V LINE1BAT 31415 16 17 18 [ DISCNCT
Disconnect Input Voltage . .. ............... 0V to Termpwr GND* L GND*
GND* GND*
GND* GND*
GND*
* QP package pins 12 - 18 serve as both heatsink and signal
ground.
SOIC-28 (Top View) DIL-24 (Top View)
DWP Package N Package
DISCNCT [1] - l2e] GND ~
DISCNCT [ 1] 24] GND
LINE1 [2] l27) LINE18
LINE1[2 | 23] LINE18
LINE2 [3] l26] LINE17
UNEs 3] 5 Unee LINE2 3] 22| LINE17
LINE4 [5] 74 LINE15 nre [+ 21]N/C
LINES [5] 23] LINE14 LINE3 [5] [20] LINE16
GND* [3] 2] GND* LINE4 [6] 19] LINE1S
GND* [g] [21] GND* LINES [7 | 18] LINE14
GND* [5] l29] GND* LINES [3] [7] LiNET3
LINES [io] ] LINE13 LINE? 3] [16] LiNE12
LINe7 (i o] LINE2 LiNEs [10 [15] LiNET1
LINES [2] LINET1 LINES [11 [14] LINE10
LINEs [g] fe] Lineto TRMPWR [12 (3] rREG
TRMPWR E‘ 5] REG

* DWP package pin 28 serves as signal ground; pins 7, 8, 9,
20, 21, 22 serve as heatsink/ground.

Note: Drawings are not to scale.
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UC5602

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT =0V. TA=Tu.

PARAMETER I TEST CONDITIONS | miNn [ 1YP [ max [uniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 20 29 mA
All termination lines = 0.5V 400 435 mA
Power Down Mode DISCNCT = Open 100 150 pA
Output Section (Termination Lines)
Termination Impedance AILINE = -5mA to -15mA TJ =25°C 102 110 118 Q
0°C<Tu<70°C| 97 129 Q
Output High Voltage VTRMPWR = 4V (Note 1) TJ=25°C 2.6 2.9 3.1 \'
0°C<Tu<70°C| 2.55 32 Vv
Max Output Current VLINE = 0.5V Ty = 25°C -195 | 214 | -224 | mA
0°C<Tu<70°C| -18.5 224 | mA
Max Output Current VUNE = 0.5V, TRMPWR = 4V (Note 1) TJ=25°C -18.0 | -21.5 | -224 | mA
0°C<Tu<70°C| -17.0 224 | mA
Output Leakage TRMPWR = 0V to 5.25V | VLINE = 0 to 4V 10 400 nA
DISCNCT = 4V REG =0V VLINE = 5.25V 100 uA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLINE = OV to 5.25V
Output Capacitance DISCNCT = Open (Note 2) 10 13 pF
Regulator Section
Regulator Output Voltage Ty = 25°C 2.7 29 3.1 \Y
0°C<Tu<70°C| 2.55 3.2 \
Line Regulation TRMPWR =4V to 6V 10 20 mV
Load Regulation IREG = 0 to -400mA 20 50 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \4
Short Circuit Current VREG = 0V -450 | -650 | -850 | mA
Sinking Current Capability VREG = 3.5V 20 40 mA
Thermal Shutdown 170 °C
Disconnect Section
Disconnect Threshold 1.1 1.4 1.7 Vv
Threshold Hysteresis 100 mV
Input Current DISCNCT =0V 150 200 HA
Note 1: Measuring each termination line while other 17 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.
THERMAL DATA
DWP package: (see packaging section of UICC data book for more details on thermal performance)
Thermal Resistance Junctionto Leads, 6jL ........... ... it 18°C/W
Thermal Resistance Junctionto Ambient, 6ja. ............. ... ... ... iiiiiiiiinnn.. 33°-43°C/W
N package:
Thermal Resistance Junctionto Leads, 6jL .. ......... ... i, 50°C/W
Thermal Resistance Junction to Ambient, 6ja. . .......... ... ittt 95°-105°C/W
QP package:
Thermal Resistance Junctionto Leads, 6L ......... ... ... ittt 15°C/W
Thermal Resistance Junction to Ambient, 6ja. . ... ... ... .. i 30°-40°C/W

Note: The above numbers for 6jL are maximums for the limiting thermal resistance of the package in a standard mounting configu-
ration. The 6ja numbers are meant to be guidelines for the thermal performance of the device/pc-board system. All of the above
numbers assume no ambient airflow.
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UC5602

Termpwr
4.0V-5.25V
4

J'

4.7pF

TRMPWR

N DISCNCT REG
= 4.7uF
UC5602

.|H_| i

L18 L1

To Receivers «———¢ —~

Termpwr
4.0V-5.25V

i

W

4.7nF

TRMPWR
REG DISCNCT

4.7uF
ucs5602

L1 v | L

PH P

$——————>To0 Receivers

Bus
Driver

To Receivers «

Bus
Driver

»To Receivers

A—————

SCSI
CABLE

Bus
Driver

Bus
Driver

UDG-94053

Typical SCSI Bus Configuration Using the UC5602

A Look at the Response of a SCSI-2 Cable

Figure 1 shows a single line of a SCSI cable. The driver
is an open colletor type which when asserted pulls low,
and when negated the termination resistance serves as
the puii-up.

Figure 2 shows a worst case scenario of mid cable de-

assertion with a close proximity receiver. The voltage
VSTEP is defined as:

VsTeP = VoL +lo Zo

Driver Output Low Voltage
Current from Receiving Terminator
Cable Characteristic Impedance

VoL =
[e]
Zo

lo= VREG — VoL
- 110

In the pursuit of higher data rates, sampling could occur
during this step portion, therefore it is important to ensure
that the step is as high as possible to get the most noise
margin. For this reason the UC5602 is trimmed so that
the output current (I0) is as close as possible to the SCSI
max current spec of 22.4mA. The Termination impedance
is initially timmed on the IC to 110 ohms typical, then the
regulator voltage is timmed for the highest output cur-
rent to within 22.4mA.
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Figure 1. A Single Line of a SCSI Cable
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Max Output Current vs. Temperature

VREF vs. Temperature
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=m UNITRODE
9-Line SCSI Active Terminator

FEATURES

Complies with SCSI, SCSI-2 and
SPI-2 Standards

6pF Channel Capacitance during
Disconnect

100uA Supply Current in
Disconnect Mode

Meets SCSI Hot Plugging

-400mA Sourcing Current for
Termination

+400mA Sinking Current for
Active Negation Drivers

Logic Command Disconnects all
Termination Lines

Trimmed Termination Current to
3%

Trimmed Impedance to 3%

Negative Clamping on all Signal
Lines

Current Limit and Thermal
Shutdown Protection

UC5603

DESCRIPTION

The UC5603 provides 9 lines of active termination for a SCSI (Small Comput-
ers Systems Interface) parallel bus. The SCSI standard recommends active
termination at both ends of the cable segment.

The UC5603 provides a disconnect feature which, when opened or driven
high, will disconnect all terminating resistors, and disables the regulator;
greatly reducing standby power. The output channels remain high impedance
even without Termpwr applied. A low channel capacitance of 6pF allows units
at interim points of the bus to have little to no effect on the signal integrity.

Functionally the UC5603 is similar to its predecessor, the UC5601 - 18 line
Active Terminator. Several electrical enhancements were incorporated in the
UC5603, such as a sink/source regulator output stage to accommodate all
signal lines at +5V, while the regulator remains at its nominal value, reduced
channel capacitance to 6pF typical, and as with the UC5601, custom power
packages are utilized to allow normal operation at full power conditions (1.2
watts).

Internal circuit trimming is utilized, first to trim the impedance to a 3% toler-
ance, and then most importantly, to trim the output current to a 3% tolerance,
as close to the max SCSI spec as possible, which maximizes noise margin in
fast SCSI operation.

Other features include negative clamping on all signal lines to protect exter-
nal circuitry from latch-up, thermal shutdown and current limit.

This device is offered in low thermal resistance versions of the industry stand-
ard 16 pin narrow body SOIC, 16 pin ZIP (zig-zag in line package) and 24 pin
TSSOP.

TRMPWR
4.0V-5.25V REG
[} |
Termpwr
Thermal Tri-State 100 {
— AW [ 7 uNet
C—b 10pA Termpwr
1.5/1.3v a Source/Sink 4
) y Power Driver 1H0Q
JuNE2
Disconnect | | | Termpwr
— Comparator I | |
N | | |
2.9V | | |
Bandgap | |
Reference : | :
0
J?_ Log JLINES
Internal Switch
Bias Control
_ I =
LT
GND DISCNCT
(Low=Connect) UDG-94049
Circuit Design Patented
3/97 g
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UC5603
ABSOLUTE MAXIMUM RATINGS

Termpwr VORAgE . ... ...utt et e e e +7V
Signal LineVoltage. . .. ... ..o e 0V to +7V
Regulator Qutput Current. .. ...... oo e i 0.5A
Storage Temperature . . ..........ooiiiiiennniienennns —-65°C to +150°C
Operating Temperature . ............ooveiiiiiiniiinnnennnn -55°C to +150°C
Lead Temperature (Soldering, 10SeC.). .. ... .. coiiiiiiiiiii i, +300°C

Unless otherwise specified all voltages are with respect to Ground. Currents are posi-
tive into, negative out of the specified terminal.

Consult Packaging Section of Unitrode Integrated Circuits databook for thermal limita-
tions and considerations of packages.

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage . ...... ...t i 3.8V to 5.25V
SignalLineVoltage. . ........ ... 0V to +5V
Disconnect Input Voltage . ....... N 0V to Termpwr
CONNECTION DIAGRAMS
DIL-16 (Top View) i TSSOP-24 (Top View)
N or J Package PWP Package
~ T
LINE7 E E] LINES LNE?[1] O 4 LINE6
LINES [2] 23 LINES
LINES [2] [15] LINES LINES [3] b7 REG
LINES [3] 14] REG N/C [4] 1 N/C
SGND* [5] 2] GND*
N/G [4] 3] N/ GND* [&] GND*
SGND [ [12] N/C GND* [7] i&] GND*
DISCNCT [6] [11] TRMPWR GND" [¢] 7] GND*
GND" [9] 6] N/C
LINE1 [7] [10] LINE4 DISCNCT [io] [15] TRMPWR
LINE2 [8] (9] LINES LINE1 1] [14] LINE4
LINE2 [i2] [13] LINE3

* PWP package pin 5 serves as signal ground; pins 6, 7, 8, 9,

17, 18, 18, and 20 seive as heaisink/ground.

SOIC-16 (Top View) ZIP-16 (Top View)
DP Package ), Z Package
LINE7 [1] 16] LINE6
16] fJ—— TRMPWR
LINES [2] [15] LINES 15| ———1LINE4
14| MT——JLINE3
LINES [3] 14] REG 18| I LINE2
12| I LINE1
GND* [4] 13] aND* 11| M1 DISCNCT
10| 1 SGND
SGND* [5] [12] GND* 9| ——sGND
8/ [T——1SGND
DISCNCT [6] [11] TRMPWR 7| ——sGND
6| M——1LINES
LINE1 [7 ] [10] LINE4 5| —ILINES
4| M———ILINE7
LINE2 [8] (o] LiNES 3| C—ILINE6
2| C—ILINES
* DP package pin 5 serves as signal ground; pins 4, 12, 13 1 REG

serve as heatsink/ground.

Note: Drawings are not to scale.
3-19



UC5603

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for TA= 0°C to 70°C.
TRMPWR =4.75V DISCNCT = 0V. TA=Tu.

PARAMETER [ TEST CONDITIONS ] min | Ty [ max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 12 18 mA
All termination lines = 0.5V 200 | 220 mA
Power Down Mode DISCNCT = Open 100 150 uA
Output Section (Terminator Lines)
Terminator Impedance AILINE = -5mA to -15mA 107 110 113 | Ohms
Output High Voltage VTRMPWR = 4V (Note 1) 27 29 \'
Max Output Current VLINE = 0.5V Tu=25°C 211 [ -219 | -224 | mA
0°C<Tu<70°C| -205 | -21.9 | -224 | mA"
Max Output Current VLINE = 0.5V, TRMPWR = 4V (Note 1) Tu=25°C -20.3 | -21.9 | -224 | mA
0°C<Ty<70°C| -19.8 | -21.9 | -224 | mA
VLINE = 0.2V, TRMPWR =4.0Vt05.25V  |0°C<Tu<70°C| —22.0 | 24.0 | 25.4 | mA
Output Clamp Level ILINE = -30mA -0.2 | -0.05 | 0.1 \
Output Leakage TRMPWR = 0V to 5.25V | VLINE = 0 to 4V 10 400 nA
DISCNCT =4V REG = 0V VLINE = 5.25V 100 UA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLINE = OV to 5.25V
Output Capacitance DISCNCT = Open (Note 2) (DP Package) 6 8 F
Regulator Section
Regulator Output Voltage 2.8 2.9 3 \4
Regulator Output Voltage All Termination Lines = 5V 2.8 29 3 \'
Line Regulation TRMPWR =4V to 6V 10 20 mV
Load Regulation IREG = +100mA to -100mA 20 50 mV
Drop Out Voltage All Termination Lines = 0.5V 0.7 1 \'
Short Circuit Current VREG = OV -200 | -400 | -600 | mA
Sinking Current Capability VREG = 3.5V 200 400 600 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold 1.3 1.5 1.7 \'
Threshold Hysteresis 100 160 | 250 mV

Note 1: Measuring each termination line while other 8 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.
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APPLICATION INFORMATION

UC5603
Termpwr _ Termpwr
i4.7uF
DISCNCT TRMPWR| | DISCNCT TRMPWR
Ucs5603 ucs5601
REG h REG ’—1
= L1 L9 2.2pF L1 L18 4.7uF
= - I = o T
Control Bits = Data Bits =
To Drivers
and Receivers

To SCSI Bus

Figure 1: Typical Wide SCSI Bus Configurations Utilizing 1 UC5601 and 1 UC5603 Device

UDG-94050
Termpwr Termpwr
) :JE47;JF
DISCNCT  TRMPWR |— l— DISCNCT  TRMPWR L DISCNCT  TRMPWR
l ucs5603 A UC5603 UC5603
EG REG REG
- [ Leawr [ Leawr [ Loawr
L1 L9 L1 L9 L1 L9
= 7 1 <+ T 1 = — 7 T
Control Bits = Data Bits = Data Bits =
To Drivers [
and Receivers
To SCSI Bus

Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UC5603 Devices.

UDG-94051

UNITRODE CORPORATION

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

9-Line Low Capacitance SCSI Active Terminator

FEATURES

Complies with SCSI, SCSI-2
Standards

9pF Channel Capacitance during
Disconnect

100pA Supply Current in
Disconnect Mode

Meets SCSI Hot Plugging Capability

—300mA Sourcing Current for
Termination

+40mA Sinking Current for Active
Negation

Logic Command Disconnects all
Termination Lines

Trimmed Termination Current to 7%
Trimmed Impedance to 7%

Current Limit and Thermal
Shutdown Protection

UC5604

DESCRIPTION

The UC5604 provides 9 lines of active termination for a SCSI (Small Com-
puter Systems Interface) parallel bus. The SCSI standard recommends ac-
tive termination at both ends of the cable segment.

The UC5604 provides a disconnect feature which, when opened or driven
high, will disconnect all terminating resistors and disable the regulator,
greatly reducing standby power. The output channels remain high imped-
ance even without Termpwr applied.

The UC5604 is pin-for-pin compatible with its predecessor, the UC5603 - 9
line Active Terminator. The only functional difference between the UC5604
and UC5603 is the absence of the negative clamps. Parametrically, the
UC5604 has a 7% tolerance on impedance and current compared to a 3%
tolerance on the UC5603 and the sink current is reduced from 300mA to
40mA. Custom power packages are utilized to allow normal operation at
full power conditions (1.2 watts).

Internal circuit trimming is utilized, first to trim the impedance to a 7% toler-
ance, and then most importantly, to trim the output current to a 7% toler-
ance, as close to the max SCSI spec as possible, which maximizes noise
margin in fast SCSI operation.

Other features include thermal shutdown and current limit.

This device is offered in low thermal resistance versions of the industry
standard 16 pin narrow body SOIC, 16 pin ZIP (zig-zag in line package)
and 24 pin TSSOP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
] Nl
Thermal Tri-State T 1oQ
Shutdown g o—A\W ,T LINE1
o=
1.4/1.3V + } Source/Sink
Ir Power Driver 100
o—'vw———-q] LINE2
Disconnect | |
= Comparator -——l | |
| |
2.9V | |
Bandgap | |
Reference : |
10Q
:{_ Lo T LINES
Internal Switch
Bias Control
- 1
1 L]
GND DISCNCT
(Low = Connect) UDG-94064
Circuit Design Patented
3/97
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UC5604
ABSOLUTE MAXIMUM RATINGS

Termpwr VORAgE ... ..o e +7V
Signal Line Voltage. ... ... ..o e e 0V to +7V
Regulator Output Current . . ... ... ..ot 0.5A
Storage Temperature . . .. ...ttt -65°C to +150°C
Operating Temperature .. .......c..veeeeeneniniineennnn... -55°C to +150°C
Lead Temperature (Soldering, 108€C.). ... ... it +300°C

Unless otherwise specified all voltages are with respect to Ground. Currents are posi-
tive into, negative out of the specified terminal.

Consult Packaging Section of Unitrode Integrated Circuits databook for thermal limita-
tions and considerations of packages.

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage ... ... 3.8V to 5.25V
Signal Line Voltage. . .. .. ... .. e 0V to +5V
Disconnect InputVoltage . ........... .o 0V to Termpwr
CONNECTION DIAGRAMS
DIL-16 (Top View) TSSOP-24 (Top View)
N or J Package PWP Package
~ )
LINE7 [1] [16] LINE® LINe7 [1] O g4l LINES
LINES [2] 23 LINES
LINES [2] [15] LINES LINE9 [3] b2 REG
LINE9 [3] [14] REG N/ [4] 21 N/C
SGND* [5] o] GND*
N/c [4] [13] N/C anD* 8] 5] anp*
SGND [ 5] [12] N/C GND* [7] [i8] GND*
DISCNCT [6] (1] TRMPWR GND* [¢] [7] aND*
GND* [3] 6] N/C
LINE1 [7] [10] LINE4 DISCNCT [io] [15] TRMPWR
LINE2 [8] (9] LINE3 LINET[1] 4] LINE4
LINE2 [12] [13] LINE3

* PWP package pin 5 serves as signal ground; pins 6, 7, 8, 9,
17, 18, 19, and 20 serve as heatsink/ground.

SOIC-16 (Top View) ZIP-16 (Top View)
DP Package Z Package
LINE? [1] ~ (6] LINEG 16| L1 TRMPWR
15| [T LINE4
LINES [2] [15] LINES 14| T__JLINE3
13| I LINE2
LINE9 [3] 14] REG 12| I LINET
11| ——IDISCNCT
GND* [4] 13] GND* 10| [T——1SGND
9| —1sGND
SGND* [5] [12] GND* 8| —1SGND
7| E—1SGND
DISCNCT [6] [11] TRMPWR 6| I——1LINE9
5| C——LINES
LINET [7] [10] LINE4 4| ——LINET
3| C—ILINE6
LINEZ2 E E‘ LINE3 O 2| ——LINES
1| A——REG

* DP package pin 5 serves as signal ground; pins 4, 12, 13
serve as heatsink/ground.

Note: Drawings are not to scale.
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UC5604

ELECTRICAL CHARACTERISTICS Uniess otherwise stated, these specifications apply for TA = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT =0V. TA=Tu.

PARAMETER ] TEST CONDITIONS | min | TYP | max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 14 20 mA
All termination lines = 0.5V 200 220 mA
Power Down Mode DISCNCT = Open 100 150 uA
Output Section (Terminator Lines)
Terminator Impedance AILINE = -5mA to -15mA 97 110 129 | Ohms
Output High Voltage TRMPWR = 4V (Note 1) 0°C<Tu<70°C| 2.55 32 \
Ty=25°C 2.6 29 3.1 Vv
Max Output Current VLINE = 0.5V Ty=25°C -195 [ -21.9 | -224 | mA
0°C<Tu<70°C| -185 | 219 [ -224 | mA
Max Output Current VUNE = 0.5V, TRMPWR = 4V (Note 1) Tu=25°C -18.0 | -21.9 | -224 | mA
0°C<Tu<70°C| -17.0 | -21.9 [ -224 | mA
Output Clamp Level ILINE = -30mA -0.2 | -0.05 | 0.1 \'
Output Leakage DISCNCT = 4V TRMPWR = 0V to 5.25V | VLINE = 0 to 4V 10 400 nA
REG =0V VLINE = 5.25V 100 | pA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLUINE = 0V to 5.25V
Qutput Capacitance DISCNCT = Open (Note 2) 9 12 pF
Regulator Section
Regulator Output Voltage 2.5 29 3.2 Vv
Regulator Output Voltage All Termination Lines = 5V 2.55 29 3.1 \'
Line Regulation TRMPWR =4V to 6V 10 20 mV
Load Regulation IREG = +100mA to -100mA 20 50 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \'
Short Circuit Current VREG = OV -200 | -400 | -600 mA
Sinking Current Capability VREG = 3.5V 20 40 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold 1.1 14 1.7 \'
Threshold Hysteresis 100 mV
Input Current DISCNCT =0V 150 200 pA
Note 1: Measuring each termination line while other 8 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.
APPLICATION INFORMATION
Termpwr __Termpwr
:‘Ett.?uF J
DISCNCT  TRMPWR| _| |_ DISCNCT  TRMPWR
l ucs5604 nEG ucs5604 nEG h
= £ L1 Lo -—-'-12_2,1,: _L—_ L1 L9 12.2",:
Control Bits = Data Bits =
Toorvers [T LD DL L L ]
and Receivers |._ . . . . ... . {} .......................
To SCSI Bus UDG-94065

Figure 1: Typical SCSI Bus Configurations Utilizing 2 UC5604 Devices
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UC5604

APPLICATION INFORMATION (cont.)

Termpwr Termpwr

:‘E4.7uF |
DISCNCT  TRMPWR |—I L DISCNCT  TRMPWR | DISCNCT  TRMPWR
ucs5604 uCc5604 uUcs5604
REG REG REG
= 2.2uF l 2.2puF 2.2pF
L1 L9 L1 L9 L1 L9
+ — T = — T = — T
Control Bits = Data Bits = Data Bits =

To Drivers I
and Receivers

To SCSI Bus

UDG-94066

Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UC5604 Devices.

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

UC5605

9-Line Low Capacitance SCSI Active Terminator

FEATURES

Reverse Disconnect

Complies with SCSI, SCSI-2
and SPI-2 Standards

5pF Channel Capacitance
during Disconnect

Hot Plugging Capability

—400mA Sourcing Current for
Termination

+100mA Sinking Current for
Active Negation

1V Dropout Voltage Regulator

100uA Supply Current in
Disconnect Mode

Trimmed Termination Current
to 5%

Trimmed Impedance to 5%

Low Thermal Resistance
Surface Mount Packages

DESCRIPTION

The UC5605 provides 9 lines of active termination for a SCSI (Small Computer
Systems Interface) parallel bus. The SCSI standard recommends active termi-
nation at both ends of the cable segment.

The only functional differences between the UC5603 and UC5605 is the ab-
sence of the negative clamps on the output lines and the disconnect input must
be at a logic-low for the terminating resistors to be disconnected. Parametri-
cally, the UC5605 has a 5% tolerance on impedance and current compared to
a 3% tolerance on the UC5603. Custom power packages are utilized to allow
normal operation at full power (2 Watts).

The UC5605 provides a disconnect feature which, when driven low, discon-
nects all terminating resistors, disables the regulator and greatly reduces
standby power consumption. The output channels remain high impedance even
without Termpwr applied. A low channel capacitance of 5pF allows interim
points of the bus to have little to no effect on the signal integrity.

internai circuit trimming is utiiized, first to trim the impedance to a 5% toierance,
and then most importantly, to trim the output current to a 5% tolerance, as close
to the maximum SCSI specification as possible. This maximizes the noise mar-
gin in fast SCSI operation. Other features include thermal shutdown and cur-
rent limit.

This device is offered in low thermal resistance versions of the industry stand-
ard 16 pin narrow body SOIC, 16 pin ZIP (zig-zag in line package) and 24 pin
TSSOP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
r-————1 === ——————————] = —————— =1
|
: Thermal Tri-State 1100
| Shutdown » LINE1
| |
| I
: Output :
| 1.4V Source/Sink |
| 4 Power Driver 1o0@
I = o—'vw—[j LINE2
| Disconnect | |
| = Comparator & | | |
| I I I
| 2.9V | | |
| Bandgap | | |
| Reference i 1 |
110Q
! L ‘—o/o—fw\r—-["] LINES
i Internal Switch
| Bias Control :
: T
= > |
B -
GND DISCNCT
(High = Connect)
UDG-94122

3/97

Circuit Design Patented
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ABSOLUTE MAXIMUM RATINGS

UC5605

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage ..........cooviiiiiniinaaann, +7V TermpwrVoltage ...............cc.oinen. 3.8V to 5.25V
SignalLineVoltage. . ...............coiiunnnn. 0V to +7V Signal Line Voltage. . ......................... 0V to +5V
Regulator OutputCurrent . ... .......coiiiiinaa... 0.6A Disconnect Input Voltage .. ................ 0V to Termpwr
Storage Temperature ... ................ —65°C to +150°C
Operating Temperature ................. -55°C to +150°C
Lead Temperature (Soldering, 10Sec.)............. +300°C
Unless otherwise specified all voltages are with respect to
Ground. Currents are positive into, negative out of the speci-
fied terminal.
Consult Packaging Section of Unitrode Integrated Circuits dat-
abook for thermal limitations and considerations of packages.
CONNECTION DIAGRAMS
DIL-16 (Top View) ZIP-16 (Top View)
N or J Package Z Package

LINES [2]
LINES [3]
N/C [4]

R
LINE7 DJ_ [16] LINE®

[15] LINES
[14] REG
[13] N/C

16] —— TRMPWR
15| 1 LINE4
14| [T——LINE3
13| I LINE2
12| I LINET
11| ——DISCNCT
10 1 GND

9| M 1GND
GND [5 12] N/C
E :' 8| M—1GND
DISGNCT [ 6] [11] TRMPWR 7| ——aND
LINE1 [7] 0] LNE4 6| [T——1LINE9
5| 1 LINES
LINE2 [8] (9] LINES 4| C—LINE?
3 E LINE6
2 LINES
1| C—REG
SOIC-16 (Top View) TSSOP-24 (Top View)
DP Package - PWP Package
LINE7 [1 6] LINE®
=inle) > 54 LINEG
LINES [2] [15] LINES LINES [Z] 23 LINES
LINES [3] k2] REG
LINE® [3] 14] REG N/c[4] 21 N/C
GND* [4] [13] aND* GNo* [5} ed GN-
GND* [5] fis] GND*
sanp* [5] [72] GND* GND* [7] 18] GND*
GND* [8] 7] GND*
DISCNGT [6 | [11] TRMPWR SGND" [3] i8] N/C
DISCNGT [i9] [5] TRMPWR
LINE1 [7] [10] LINE4 LINE1 1] 4] LINE4
LINE2 [12] [13] LINE3
LINE2 [8 (9] LINES

* DP package pin 5 serves as signal ground; pins 4, 12, 13

serve as heatsink/ground.

Note: Drawings are not to scale.

* PWP package pin 9 serves as signal ground; pins 5, 6, 7, 8,
17, 18, 19, and 20 serve as heatsink/ground.
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UC5605

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for TA = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT = 2.4V, TA=Tu. ’

PARAMETER | TEST CONDITIONS [ min | 1P [ max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 23 mA
All termination lines = 0.5V 200 225 mA
Power Down Mode DISCNCT =0V 100 150 A
Output Section (Termination Lines)
Terminator Impedance AILINE = -5mA to -15mA 104.5 | 110 | 115.5 | Ohms
Output High Voltage TRMPWR =4V 265 | 29 3.1 \i
Max Output Current VLINE = 0.5V Ty=25°C -20.3 | 215 | 224 | mA
0°C <Tu<70°C -19.8 | -21.5 [ 224 | mA
Max Output Current VUNE= 0.5V, TRMPWR = 4V (Note 1) |Tu=25°C -195 | 215 | 224 | mA
0°C < Tyu<70°C -19.0 | 215 | -224 | mA
VLINE = 0.2V, TRMPWR = 4.0V to 5.25V | 0°C < TJ < 70°C -21.6 | -24.0 | 254 | mA
Output Leakage DISCNCT =0V REG =0V VUINE = 0 to 4V 10 400 nA
TRMPWR = 0V to 5.25V VLINE = 5.25V 100 uA
REG = Open | VLINE = 0V to 5.25V 10 400 nA
Output Capacitance DISCNCT = 0V (Note 2) (DP Package) 5 6 pF
\iegulator Section
Regulator Output Voltage 27 29 3.1 \'
All Termination Lines = 4V 2.7 2.9 3.1 \'
Line Regulation TRMPWR = 4V to 6V 10 20 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \'
Short Circuit Current REG =0V -200 | -400 | -600 mA
Sinking Current Capability REG = 3.5V 75 100 400 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold J T 1.1 T 1.4 I 1.7 I \4

Note 1: Measuring each termination line while other 8 are low.
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

Termpwr _ Termpwr
jL:4.7uF J
o-4+——{DISCNCT TRMPWR _J DISCNCT  TRMPWR
UC5605 UC5605
GND REG —j_ GND REG ——1
= L1 L9 2.2puF L1 L9 2.2pF
1 — T 4 — T
Control Bits = Data Bits =
To Drivers |« . . T T T T I
and Receivers |. . .. . . .. ..ttt
To SCSI Bus UDG-94123

Figure 1: Typical SCSI Bus Configurations Utilizing 2 UC5605 Devices
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UC5605
APPLICATION INFORMATION (cont.)
Termpwr Termpwr _
iaJuF J
DISCNCT  TRMPWR |— DISCNCT  TRMPWR |— L DISCNCT  TRMPWR
uC5605 REG uCcs5605 REG ucs5605 REG
= L1 Lo lz.zuF L1 L9 ilz'Z“F l L1 L9 llz~2“F
Control Bits = Data Bits = Data Bits =
To Drivers : i
and Receivers
To SCSI Bus
UDG-94129
Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UC5605 Devices.

UNITRODE CORPORATION

7 CONTINENTAL BLVD. « MERRIMACK, NH 03054
TEL. (603) 424-2410 » FAX (603) 424-3460
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UCC5606

9-Line 3-5 Volt SCSI Active Terminator, Reverse Disconnect

FEATURES
e Complies with SCSI, SCSI-2 and
SCSI-3 Standards

e 2.7V to 7V Operation

e 1.8pF Channel Capacitance during
Disconnect

e 1pA Supply Current in Disconnect
Mode

e 110 Ohm/2.5k Programmable
Termination

e Completely Meets SCSI Hot Plugging

e -400mA Sourcing Current for
Termination

e  +400mA Sinking Current for Active
Negation Drivers

e  Trimmed Termination Current to 4%
e Trimmed Impedance to 7%

e Current Limit and Thermal Shutdown

DESCRIPTION

The UCC5606 provides 9 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI standard recom-
mends active termination at both ends of the cable segment.

The UCC5606 is ideal for high performance 3.3V SCSI systems. The key
features contributing to such low operating voltage are the 0.1V drop out
regulator and the 2.7V reference. The reduced reference voltage was
necessary to accommodate the lower termination current dictated in the
SCSI-3 specification. During disconnect the supply current is typically
only 1pA, which makes the IC attractive for battery powered systems.

The UCC5606 is designed with an ultra low channel capacitance of
1.8pF, which eliminates effects on signal integrity from disconnected ter-
minators at interim points on the bus.

The UCC5606 can be programmed for either a 110 ohm or 2.5k ohm ter-
mination. The 110 ohm termination is used for standard SCSI bus lengths
and the 2.5k ohm termination is typically used in short bus applications.
When driving the TTL compatible DISCNCT pin directly, the 110 ohm ter-
mination is connected when the DISCNCT pin is driven high, and discon-
nected when low. When the DISCNCT pin is driven through an
impedance between 80k and 150k, the 2.5k ohm termination is con-
nected when the DISCNCT pin is driven high, and disconnected when

Protection driven low. continued
BLOCK DIAGRAM
TRMPWR
2.7V-5.25V REG

e [F--mmmmmmm - {F----zz--—
| / |
| 110
I Thermal Tri-State LINE1
| Shutdown o 0.2V Dropout
| Source/Sink |
| Power Driver |
| 2.5k :

DISCNCT[IJ {> 110
| I LINE2
| Logic Level 2.7V | | |
I o ; Bandgap | |
| Reference I I |
| Rd<1k Open | 110 | I :
: 80k<Rd<150k | Open | 2.5k = : 2.5k |
| ) . Lo—so 110
| Rd is the impedance between LINE9
| the Driver and the Disconnect Switch
| pin. Inégrnal Control |
| 1as |
| I f 1
| |
| = |
e - JIJ 4 H 'e__ |

SGND Heatsink Ground
Pins UDG-94067-1
Circuit Design Patented
5/95
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Description Continued

The power amplifier output stage allows the UCC5606 to
source full termination current and sink active negation
current when all termination lines are actively negated.

The UCC5606 is pin for pin compatible with Unitrode’s
other 9 line SCSI terminators, except that DISCNCT is
now active low, allowing lower capacitance and lower
voltage upgrades to existing systems. The UCC5606, as
with all Unitrode terminators, is completely hot pluggable
and appears as high impedance at the terminating chan-
nels with VTRMPWR = OV or open.

UCC5606

Internal circuit trimming is utilized, first to trim the 110
ohm termination impedance to a 7% tolerance, and then
most importantly, to trim the output current to a 4% toler-
ance, as close to the max SCSI-3 spec as possible,
which maximizes noise margin in fast SCSI operation.

Other features include thermal shutdown and current
limit.

This device is offered in low thermal resistance versions
of the industry standard 16 pin narrow body SOIC, 16 pin
ZIP (Zig-Zag In Line package), 24 pin TSSOP and 28 pin
PLCC.

ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAMS
TermpwrVoltage .................... ... ... ..., +7V . :
SignalLineVoltage. .......................... 0V to +7V §|: a1 c(i(;sz View)
Regulator OutputCurrent . .. ....................... 0.6A 9 16] —— TRMPWR
Storage Temperature .. ................. —65°C to +150°C 15| T LINE4
Operating Temperature ................. -55°C to +150°C 14| T——JLINE3
Lead Temperature (Soldering, 10Sec.)............. +300°C 13| ——ILINE2
Unless otherwise specified all voltages are with respect to 12| ——ILINE1
Ground. Currents are positive into, negative out of the speci- 1| ——DpiscNcT
fied terminal, 10| ——sGND
Consult Packaging Section of Unitrode Integrated Circuits dat-
abook for thermal limitations and considerations of packages. 9] L_—1SGND
8| [T SGND
7| M1 SGND
RECOMMENDED OPERATING CONDITIONS 6| —1LINE9
TermpwrVoltage ......................... 2.7V to 5.25V 5| M——ILINE8
Signal Line Voltage. . ......................... 0V to +5V 4| [T—ILINE?
Disconnect Input Voltage . ................. 0V to Termpwr 3| M—ILINE6
2| C——LINES
f 1| C——REG
33'.‘3“?1 (Top View) TSSOP-24 (Top View)
ackage N
9® | Ne7 [ 6] Lines PWP Package
(>
LINE? [1] 4] LINE6
Lines [2] o] Lines LINES [2] © 23 LINES
LINES [3] 14] REG LINES [3] 22 REG
N/c [4] 21] REG
GND* [4] [13] GND* SGND* [5] 20] GND*
GND* [6] 9] GND*
SGND* [5] [12] GND* GND* [7] 8] GND*
S GND* [&] 7] GND*
DISCNCT [6] [11] TRMPWR oND* [3] ] TRMPWR
LINE1 [7] [10] LiNE4 DISCNCT [1o] 5] TRMPWR
LINE1[1] [14] LINE4
LINEZ [8 ] [9] LINES LINE2 [i2] [13] LINE3

* DP package pin 5 serves as signal ground; pins 4, 12, 13
serve as heatsink/ground. )

Note: Drawings are not to scale.

* PWP package pin 5 serves as signal ground; pins 6, 7, 8, 9,
17, 18, 19, and 20 serve as heatsink/ground.
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UCC5606

CONNECTION DIAGRAMS (cont.)
DIL-16 (Top View)

N or J Package

LINE7 [ 1] 16] LINE®
LINES [ 2] 15] LINES
LINE9 [3 | 14] REG

N/C [4] 3] N/C
SGND [ 5| [12] N/C

DISCNCT [6 | 1] TRMPWR

LINE1[7 ] 10] LINE4
LINE2 [ 8| 9] LINE3

Note: Drawings are not to scale.

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C.
TRMPWR = 3.3V, DISCNCT = 3.3V, RDISCNCT = 0 ohms. TA = Tu.

PARAMETER | TEST CONDITIONS | min | TvP | max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 1 2 mA
All termination lines = 0.2V 210 | 218 mA
Power Down Mode DISCNCT =0V 0.5 5 pA
Output Section (110 ohms - Terminator Lines)
Terminator Impedance 102.3 | 110 | 117.7 | Ohms
Output High Voitage TRMPWR = 3V {Note 1) 2.5 2.7 3.0 \
Max Output Current VLINE = 0.2V, Ty =25°C -22.1 | -23 —24 mA
VLINE = 0.2V -21 -23 | 24 mA
VUNE = 0.2V, TRMPWR = 3V, Ty = 25°C (Note 1) -20.2 | -23 | -24 mA
VLINE = 0.2V, TRMPWR = 3V (Note 1) -19 | -23 | -24 | mA
VLINE = 0.5V 224 | mA
Output Leakage DISCNCT = 0V, TRMPWR = 0V to 5.25V 10 | 400 | nA
Output Capacitance DISCNCT = 0V, DP Package (Note 2) 18 | 25 | pF
Output Section (2.5k ohms - Terminator Lines) (RpiscNcT = 80k ohms)
Terminator Impedance 2 2.5 3 kQ
Output High Voltage TRMPWR = 3V (Note 1) 2.5 2.7 3.0 \
Max Output Current VLINE = 0.2V -0.7 -1 1.4 | mA
VUNE = 0.2V, TRMPWR = 3V (Note 1) -0.6 -1 -1.5 | mA
Output Leakage DISCNCT = 0V, TRMPWR = 0 to 5.25V 10 | 400 | nA
Output Capacitance DISCNCT = 0V, DP Package (Note 2) 1.8 2.5 pF
Regulator Section
Regulator Output Voltage 5.25V > TRMPWR > 3V 25 2.7 3.0 Vv
Drop Out Voltage All Termination Lines = 0.2V 0.1 0.2 \'%
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UCC5606
ELECTRICAL CHARACTERISTICS (cont.) Unless otherwise stated, these specifications apply for TA=0°C to 70°C.
TRMPWR = 3.3V, DISCNCT = 3.3V, RDISCNCT = 0 ohms. TA =Tu.
PARAMETER TEST CONDITIONS | min | Tve | max [units
Regulator Section (cont.)
Short Circuit Current VREG = 0V —200 [ —400 | -800 | mA
Sinking Current Capability VREG = 3V 200 | 400 | 800 mA
Thermal Shutdown (Note 2) 170 °C
Thermal Shutdown Hysteresis (Note 2) 10 °C
Disconnect Section
Disconnect Threshold RDISCNCT = 0 & 80k 0.8 1.5 2.0 \
Input Current DISCNCT = 3.3V 30 50 pA
Note 1: Measuring each termination line while other 8 are low (0.2V).
Note 2: Guaranteed by design. Not 100% tested in production.
APPLICATION INFORMATION
Termpwr
:‘TE 4.7uF
GND for Rd [_3\}1»
Interim Points * A\~ DISCNCT  TRMPWR —
on the Bus
(Disconnect) UCC5606 REG
g
To Drivers

Termpwr
DISCNCT TRMPWR J
._1 UCC5606 REG__L
L9 4.7uF L1 L9 4.7uF
—7 T il T T
Control Bits = Data Bits =
and Receivers r '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' J
To SCSI Bus UDG-94068
Figure 1: Typical SCSI Bus Configurations Utilizing 2 UCC5606 Devices
Termpwr Termpwr )
:'E4.7|1.F
b3 -
GND for Rd e R —_— Rd |
Interim Points < AMA—DISCNCT TRMPWR |— AW~ DISCNCT TRMPWR | MW~ DISCNCT TRMPWR
on the Bus
(Disconnect) UCC5606 REG UCC5606 REG uccs606 REG
L1 L9 _l“-ﬂ'F L1 L9 __1.4-7#F L1 Le _14.7us
L T L T L T
Control Bits = Data Bits = Data Bits =
To Drivers [T T T T T T T T T T T T |
and Receivers Lor s s s e e te T T T T T T T T T T Tt T Lt L
To SCSI Bus
UDG-94069
Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UCC5606 Devices.
UNITRODE CORPORATION
7 CONTINENTAL BLVD. « MERRIMACK, NH 03054
TEL. (603) 424-2410 « FAX (603) 424-3460
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== UNITRODE

uC5607

Plug and Play, 18-Line SCSI Active Terminator

FEATURES

o Complies with SCSI and SCSI-2
Standards

¢ 8pF Channel Capacitance during
Disconnect

¢ SCSI Plug and Play, Dual Low
Disconnect, Logic Low Command
Disconnects All Termination Lines

e Meets SCSI Hot Plugging Capability

e —650mA Sourcing Current for
Termination

¢ +200mA Sinking Current for Active
Negation

e 200uA Supply Current in Disconnect
Mode

e Trimmed Termination Current to 7%
o Trimmed Impedance to 7%

¢ Provides Active Termination for 18
Lines

DESCRIPTION

The UC5607 provides 18 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI standard recom-
mends active termination at both ends of the cable segment.

The UC5607 provides a low disconnect feature which will disconnect all
terminating resistors, and will disable the regulator, greatly reducing
standby power. The output channels remain high impedance even without
Termpwr applied.

The UC5607 terminator is specially designed with two disconnect pins for
full SCSI Plug and Play (PnP) applications.

Custom power packages are utilized to allow normal operation at full
power conditions (2 Watts).

Internal circuit trimming is utilized, first to trim the impedance to a 7% tol-
erance, and then most importantly, to trim the output current to a 7% toler-
ance, as close to the max SCSI spec as possible, which maximizes noise
margin in fast SCSI operation.

Other features include thermal shutdown and current limit.

This device is offered in low thermal resistance versions of the industry
standard 28 pin wide body SOIC, and 28 pin PLCC, as well as 24 pin DIP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
r‘ -"-""14-'rr-—""F"-""""" " "—""""""=""="""-"»¥"-" b7V V"I - " =
' Thermal Tri-State | g |
| Shutdown o >—o- o—-lvv\,-—-l LINE1
: | ) 20nA/mA |
; 1.5V/1.4V » :
: q Source/Sink :
I | . Disconnect Power Driver 10Q
DISCNCT2 = Comparator = b—'w»—¢] LINE2
e TRMPWR —] l : '
Connect ]
@ 20pA/1mA Bandgap | | |
| | |

|
|
|
| 15V/1.4V Reference
. . 10Q
} P = 1—0/\’—‘\/\/\/—[:]LINE1B
| L Internal Switch
| Disconnect Bias Control |
DISCNCT1 = Comparator T :
(High= I::]———- L l
Connect) - s |
GND
Connect | Connect | Connect Disc
A , DISCNCT1 1 0 1 0 UDG-94124
Circuit Design Patented DISCNCT2 0 1 1 )
7/98 3-34



ABSOLUTE MAXIMUM RATINGS

TermpwrVoltage..................ccoooviiia ... +7V
Signal Line Voltage . ......................... 0V to +7V
Regulator Output Current . .......................... 1A
Storage Temperature ................... —-65°C to +150°C
Operating Temperature ................. -55°C to +150°C
Lead Temperature (Soldering, 10 Sec.). ............ +300°C

Unless otherwise specified all voltages are with respect to
Ground. Currents are positive into, negative out of the specified
terminal. Consult Packaging Section of Unitrode Integrated
Circuits databook for thermal limitations and considerations of
packages.

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage ......................... 3.8V to 5.25V
Signal Line Voltage . ......................... 0V to +5V
Disconnect Input Voltage . . ................ 0V to Termpwr
SOIC-28 (Top View)
DWP Package
BiscNeTi [4] ~ 5] DISCNGT2
LINE1 [2] l27] LINE18
LINE2 [3] l28] LINE17
LINES [4] 23] LINE16
LINE4 [5] [24] LINE15
LINES [6] [23] LINE14
GND* [7] [22] GND*
SGND* [5] [21] GND*
GND* [9] l20] GND*
LINE6 [io] ] LINE13
LINE7 [11] [18] LINE12
LINE8 E 7] LINE11
LINE9 [13] 6] LINE10
TRMPWR IE( 5] REG

* DWP package pin 8 serves as signal ground: pins 7, 8, 9, 20,
21, 22 serve as heatsink/ground.

UC5607

CONNECTION DIAGRAMS

PLCC-28 (Top View)
QP Package

TRMPWR
REG LINE9

LINE10 LINE8
LINE11j J [—LINE?

4 3 2 1282726
LINE125 ~ 25-LINE6
LINE13-]6 24[-LINE5
LINE14{7 23[-LINE4
LINE15—{8 22]-LINE3
LINE16—]9 21 [FLINE2
LINE17-{10 20 -LINET
LINE18—11 19 [-DISCNCT1**
12 13 14 15 16 17 18
GND* [TTT —acnp-
GND* GND*
GND* GND*
GND*

* QP package pins 12 - 18 serve as both heatsink and signal
ground.

** DISCNCT?2 is internally tied to ground.

DIL-24 (Top View)
N or J Package

Y
GND [1] 24| N/C
BisoNGTi 2] 23] DISONGT2
LINE1 3| 22| LINE18
LINE2 [4] 21| LINE17
LINE3 [5 | 20| LINE16
LINE4 6| 19 LINE15

LINES [7 |
LINES [ |
LINE7 9]

18] LINE14
7] LiNE13
6] LINE12

LINES [10 18] LINET1
LINES [ [14] LinE10

13| REG

TRMPWRI%

Note: Drawings are not to scale.
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UC5607

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT1 = DISCNCT2 =2.2V. Tpo=T,.

PARAMETER TEST CONDITIONS MIN | TYP | MAX UhsllT
Supply Current Section
Termpwr Supply Current All termination lines = Open 30 45 mA
All termination lines = 0.5V 420 | 470 mA
Power Down Mode DISCNCT1 = DISCNCT2 = 0V 300 500 nA
Output Section (Terminator Lines
Terminator Impedance AlNE = -5mA to ~15mA T,=25°C 102 110 118 | Ohms
0°C<Ty<70°C| 97 110 129 | Ohms
Output High Voltage VtrmpPwR = 4V (Note 1) T,=25°C 2.6 2.9 3.1 \'
0°C<T;<70°C| 2.55 2.9 3.2 \'
Max Output Current Vune = 0.5V Ty=25°C -19.5 | 219 | -224 | mA
0°C<Ty<70°C| -18.5 | 21.9 | 224 | mA
Max Output Current Vune = 0.5V, TRMPWR = 4V (Note 1) T,=25°C -18.0 | -21.9 [ -224 | mA
0°C<T;<70°C|-17.0 | -21.9 | -22.4 | mA
Output Leakage DISCNCT1 = DISCNCT2 = 0V, TRMPWR = 0V to 5.25V 10 400 nA
Output Capacitance DISCNCT1 = DISCNCT2 = 0V (Note 2) 8 10 pF
Regulator Section
Regulator Output Voltage All Termination Lines = 5V Ty=25°C 2.7 2.9 3.1 Vv
0°C<Ty<70°C| 2.55 29 3.2 Vv
Line Regulation TRMPWR =4V to 6V 10 20 mV
Load Regulation IReG = +100mA to —100mA 20 50 mV

Note 1: Measuring each termination line while other 17 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

TRMPWR
|:—"’ 0—{ DISCNCT1 TRMPWR | |__T
O/ UC5607
°———| DISCNCT2 REG D__L
! -_

CONTROL BITS
DATA BITS

TO DRIVERS |-
AND RECEIVERS |

TO SCsI BUS UDG-98136

Figure 1: Typical SCSI Bus Configuration Utilizing UC5607 Device

UNITRODE CORPORATION
7 CONTINENTAL BLVD. « MERRIMACK, NH 03054
TEL. (603) 424-2410 FAX (603) 424-3460
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UC5608

18-Line Low Capacitance SCSI Active Terminator

FEATURES
e Complies with SCSI, SCSI-2 and SPI-2
Standards

e BpF Channel Capacitance during
Disconnect

e 100uA Supply Current in Disconnect
Mode

e Meets SCSI Hot Plugging Capability

e —650mA Sourcing Current for
Termination

e +200mA Sinking Current for Active
Negation

e Provides Active Termination for 18 Lines

e Logic Command Disconnects all
Termination Lines

e Trimmed Termination Current to 5%
e Trimmed Impedance to 5%

e Current Limit and Thermal Shutdown

DESCRIPTION

The UC5608 provides 18 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI standard recom-
mends active termination at both ends of the bus cable.

The UC5608 is pin-for-pin compatible with its predecessors, the
UC5601 and UC5602 - 18 Line Active Terminator. Parametrically the
UC5608 has a 5% tolerance on impedance and current compared to a
3% tolerance on the UC5601 and the sink current is increased from
20 to 200mA. The low side clamps have been removed. Custom
power packages are utilized to allow normal operation at full power
conditions (2 Watts).

When in disconnect mode the terminator will disconnect all terminat-
ing resistors and disable the regulator, greatly reducing standby
power. The output channels remain high impedance even without
Termpwr applied.

Internal circuit trimming is utilized to trim the impedance to a 5% toler-
ance and, most importantly, to trim the output current to a 5% toler-
ance, as close to the max SCSI spec as possible, which maximizes
noise margin in fast SCSI operation.

Other features include 4.0 to 5.25V Termpwr, thermal shutdown and
current limit.

Protection This device is offered in low thermal resistance versions of the indus-
try standard 28 pin wide body SOIC, 28 pin wide body TSSOP, and 28
pin PLCC, as well as 24 pin DIP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
1 1
Thermal Tri-State T 110q
Shutdown > o—A\ 1| LINE1
@ 10pA
Output
1.4V + Source/Sink
4 Power Driver 100
+ o——A/w—[EI LINE2

Disconnect | |

= Comparator < | |

| I

2.9V | |

Bandgap | |

Reference : |
10Q

= Lo ] LINE18
Internal Switch
Bias Control
= L .
L LT
GND DISCNCT
(Low = Connect) UDG-94047
Circuit Design Patented
3/97
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ABSOLUTE MAXIMUM RATINGS

TermpWr VORagE ...ttt e e +7V
SignalLineVoltage. ... ......coiuiiiiiii e 0Vto +7V
Regulator Qutput Current. ... .. ... . i e 1A
Storage Temperature . . .. ......ouuueieirenneeninnnnen.s —65°C to +150°C
Operating Temperature ...............courinnnnnnnneanns -55°C to +150°C
Lead Temperature (Soldering, 10SeC.).........c..ooiiiiiiiienena.... +300°C

Unless otherwise specified all voltages are with respect to Ground. Currents are posi-
tive into, negative out of the specified terminal.
Consult Packaging Section of Unitrode Integrated Circuits databook for thermal limita-
tions and considerations of packages.

RECOMMENDED OPERATING CONDITIONS

UC5608

TermpwrVoltage . ....... ..ottt 3.8V t0 5.25V
SignalLineVoltage. . . ........viiii e i i 0V to +5V
Disconnect Input Voltage . . ...ttt 0V to Termpwr
CONNECTION DIAGRAMS
PLCC-28 (Top View) TSSOP-28 (Top View)
QP Pack;s:; . PWP Package
\J
REG LINES LINes[1] O 28] LINE4
LINE10 LINES LINEE |2 [27] LINE3
LINEtt—— | ——LINE7 LINE? [3] 6] LINE2
4 1 282726 LINES [4] 28] LINE1
LINE12-5 e 25|-LINES LINES [5] 24 DISCNCT
LINE13]6 24-LINE5 TRMPWR [6] 23 GND*
LINE14—]7 23[-LINE4 GND* [7] 2] GND*
LINE15-]8 22[-LINE3 GND* [8] 21 GND*
LINE16—]9 21 [FLINE2 GND* [9] l20] GND*
LINE17-{10 20[-LINE1 REG [0 [ig] LINE18
LINESSA s 16 17 16 FRISCNCT LINE10 [7 8] LINE17
GND* GND* LINE11[i2] [17] LINE16
GND* GND* LINE12 [13] 16] LINE15
GND* GND* LINE13 [i4] 15] LINE14
GND*

* QP package pins 12 - 18 serve as both heatsink and signal

20, 21 and 22 serve as heatsink/ground.

* PWP package pin 23 serves as signal ground; pins 7, 8, 9,

ground.
SOIC-28 (Top View) DIL-24 (Top View)
DWP Package N or J Package
DISCNCT [1] i 28] GND T

DISCNCT [1] EZI GND

LINE1 [2] LINE18
NE1| 2 2

LINE2 [3] l26] LINE17 LINE L_— E LINE18
LINE3 [4] 5] LINE16 uNez2 [3] EI LINE17
LINE4 [5] [24] LINE1S n/e [4] 21|N/C
LINES5 [g] 23] LINE14 LINE3 E 20| LINE16
anp* 7] 5 aND* LINE4 [6 | 18] LINE1S
GND* [5] 2] GND* LINES [7] 18] LINE14
ano* 5] 9] aND* LiNEs [3]| [17] LINE13
LiNEs [fo] [i3] LINE13 LINE7 [ ] [16] LINE 12
LINE? [} o] LINE12 LINES [10 (18] LINET
LINES [Z] [17] LINE11 LINES [E E LINET0
LINES [13] [ie] LINE10

TRMPWR [12 3] REG

TRMPWR [i2] 5] REG

* DWP package pin 28 serves as signal ground; pins 7, 8, 9,
20, 21, 22 serve as heatsink/ground.

Note: Drawings are not to scale.
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uC5608

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C. TRMPWR =
4.75V, DISCNCT = Ground. TA=Tu.

PARAMETER ] TEST CONDITIONS | min | TYP | max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 25 mA
All termination lines = 0.5V 400 430 mA
Power Down Mode DISCNCT = Open 100 150 HA
Output Section (Terminator Lines)
Terminator Impedance AILINE = -5mA to -15mA 1045 | 110 | 115.5 | Ohms
Output High Voltage VTRMPWR = 4V (Note 1) 265 | 29 3.0 \'
Max Output Current VLINE = 0.5V Ty=25°C -20.3 | -21.5 | -224 | mA
0°C<TJ<70°C| -19.8 | -215 { 224 | mA
Max Output Current VLINE = 0.5V, TRMPWR = 4V (Note 1) Tu=25°C -195 | 215 | 224 | mA

0°C<Ty<70°C| -19.0 [ -21.5 | -224 | mA
VUNE = 0.2V, TRMPWR = 4V to 5.25V 0°C<Ty<70°C| -21.6 | -24.0 | -254 | mA

Output Leakage DISCNCT = 4v | TRMPWR =0V t0 5.25V | VLINE = 0 to 4V 10 400 nA
REG = 0V VLUNE = 5.25V 100 | pA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLINE = OV to 5.25V
Output Capacitance DISCNCT = Open (Note 2) [ 6 7 pF
Regulator Section
Regulator Qutput Voltage 2.8 2.9 3 \"
Regulator Output Voltage All Termination Lines = 4V 2.8 29 3 \%
Line Regulation TRMPWR =4V to 6V 10 20 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 Vv
Short Circuit Current VREG = 0V -450 | -650 | -950 | mA
Sinking Current Capability VREG = 3.5V 100 200 500 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold | [1aJT1al17[ v

Note 1: Measuring each termination line while other 17 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

DISCNCT  TRMPWR| _'S'mPwWr

UC5608 o iAJuF
- 1 N
- 1

L1 L18

e o o

Control Bits
Data Bits

To Drivers |7 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
and Receivers L~ 0 7 7ttt ottt e e e e e e e e s

To SCSI Bus UDG-94048

Figure 1: Typical SCSI Bus Configuration

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

UC5609

18-Line Low Capacitance SCSI Active Terminator

FEATURES
¢ Reverse Disconnect

e Complies with SCSI, SCSI-2 and SPI-2
Standards

e 6pF Channel Capacitance during
Disconnect

e 100uA Supply Current in Disconnect
Mode

e Meets SCSI Hot Plugging Capability

e —650mA Sourcing Current for
Termination

e  +200mA Sinking Current for Active
Negation

e Provides Active Termination for 18 Lines

e Logic Command Disconnects all
Termination Lines

e Trimmed Termination Current to 5%
e Trimmed Impedance to 5%

e Current Limit and Thermal Shutdown

DESCRIPTION

The UC5609 provides 18 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI standard recom-
mends active termination at both ends of the bus cable.

The UC5609 is pin-for-pin compatible with its predecessors, the
UC5601, UC5602 and UC5608 - 18 Line Active Terminators, except
for the reverse disconnect sense. Parametrically the UC5609 has a
5% tolerance on impedance and current compared to a 3% tolerance
on the UC5601 and the sink current is increased from 20 to 200mA.
The low side clamps have been removed. Custom power packages
are utilized to allow normal operation at full power conditions (2
Watts).

When in disconnect mode the terminator will disconnect all terminat-
ing resistors and disable the regulator, greatly reducing standby
power. The output channels remain high impedance even without
Termpwr applied.

Internal circuit trimming is utilized to trim the impedance to a 5% toler-
ance and, most importantly, to trim the output current to a 5% toler-
ance, as close to the max SCSI spec as possible, which maximizes
noise margin in fast SCSI operation.

Other features include 4.0 to 5.25V Termpwr, thermal shutdown and
current limit.

This device is offered in low thermal resistance versions of the indus-

Protection
try standard 28 pin wide body SOIC, 28 pin wide body TSSOP, and 28
pin PLCC, as well as 24 pin DIP.
BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
i_ ____________________________________ =
| Thermal Tri-State 10Q !
{ Shutdown »> O—Wv—[;] LINE1
| |
! @ 104A |
| |
} 1.4V Source/Sink :
| . 4 Power Driver 1@
! * LINE2
: Disconnect | | I
i = Comparator _I | : |
I 2.9V : | I
| Bandgap | | |
: Reference | | !
10Q
I %— L—o/r——'Wv—lj LINE18
! Internal Switch
} Bias Control :
L ) T |
e o R
GND DISCNCT
(High = Connect)
UDG-94126
Circuit Design Patented
4/97
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UC5609
ABSOLUTE MAXIMUM RATINGS

TermpwrVoltage . ...ttt e e +7V
SignalLine Voltage. . ...t O0Vito +7V
Regulator Output Current. .. ...t e 1A
Storage Temperature . . .........coviiiiiiineiiie i, —65°C to +150°C
Operating Temperature ..............ccooiiiiiinieennnann. -55°C to +150°C
Lead Temperature (Soldering, 10S€C.). .. ... cvvviiiiiiiiii e, +300°C

Unless otherwise specified all voltages are with respect to Ground. Currents are posi-
tive into, negative out of the specified terminal.
Consult Packaging Section of Unitrode Integrated Circuits databook for thermal limita-

tions and considerations of packages.

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage .. ... ... i e 3.8V to5.25V
SignalLineVoltage. ........ .. ... i i e 0V to +5V
Disconnect InputVoltage . ........... ... ... ... iiiiiii... 0V to Termpwr
CONNECTION DIAGRAMS
PLCC-28 (Top View) TSSOP-28 (Top View)
QP Package PWP Package
TRMPWR —
REG LINES LINES [1] O B8] LINE4
LINE10 LINES LINES 2] 27 LINE3
LINET—— —LINE7 LINE7 [3] 6] LINE2
4 1 282726 LINES [4] 5] LINE1
LINE12-]5 e 25[-LINE6 LINE9 [5] 24] DISCNCT
LINE13—6 24[-LINES TRMPWR [6] 23] GND*
LINE14—{7 23[-LINE4 GND* [7] k2 GND*
LINE15—|8 22[-LINE3 GND* [8] 21 GND*
LINE16—{9 21 -LINE2 GND* [3] 0] GND*
LINE17j10 20 )):ulum REG [1] @] Line1s
e L SCNCT LINE10 ] ] LINET?
GND* GND* LINE11[i2] [17] LINE16
GND* GND* LINE12 [13] [16] LINE15
GND* GND* LINE13 [14] [15] LINE14
GND*

* QP package pins 12 - 18 serve as both heatsink and signal
ground.

* PWP package pin 23 serves as signal ground; pins 7, 8, 9,
20, 21 and 22 serve as heatsink/ground.

SOIC-28 (Top View)
DWP Package
DISCNCT [3 e 28] GND
LINE1 ]ZJ [27] LINE18
LINE2 [3] l2¢] LINE17
LINE3 [4] l25] LINE16
LINE4 [5] l24] LINE15
LINES [6] 23] LINE14
GND* [7] 22 GND*
GND* [g] [z1] GND*
GND* [3] l20] GND*
LINE® [10] o] LINE13
LINE? [i 6] LINE12
LINES é [17) LINET1
LINE9 [13] [16] LINE10
TRMPWR [14] 5] REG

LINE4 E
LINES [7 |
LINES [8 |
LINE7 9]

DIL-24 (Top View)
N or J Package
U
DISCNCT [ 1] 24| GND
LINE1[ 2] 23| LINE18
LINE2 3| 22| LINE17
N/C E 21| N/C
LINE3 [5 | 20| LINE16

LINES [10 15] LINE11
LINE9 [11 ELINEW
TRMPWR [12 ] REG

[19] LINE15
(18] LiNE 14
[17] LiNE13
[16] LINE12

* DWP package pin 28 serves as signal ground; pins 7, 8, 9,

20, 21, 22 serve as heatsink/ground. Note: Drawings are not to scale.
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UC5609

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for TA = 0°C to 70°C. TRMPWR =
4.75V, DISCNCT =2.4V. TA=TJ.

PARAMETER T TEST CONDITIONS [ miNn | TYP [ MaX [uNITS
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 25 mA
All termination lines = 0.5V 400 430 mA
Power Down Mode DISCNCT = GND 100 150 uA
Output Section (Terminator Lines)
Terminator Impedance AILINE = -5mA to -15mA 1045 | 110 | 1155 Q
Output High Voltage VTRMPWR = 4V (Note 1) 2.65 2.9 3.0 \'
Max Output Current VLINE = 0.5V Ty=25°C -20.3 | -21.5 | -224 | mA
0°C<Ty<70°C| -198 | -21.5 | 224 | mA
Max Output Current VLINE = 0.5V, TRMPWR = 4V (Note 1) TJ=25°C -195 | 215 | -224 | mA
0°C<Ty<70°C| -19.0 | -21.5 | -224 | mA
VLINE = 0.2V, TRMPWR = 4V to0 5.25V 0°C<Ty<70°C| -21.6 | -24.0 | -25.4 mA
Output Leakage DISCNCT = GND | TRMPWR =0V to 5.25V | VLINE = 0 to 4V 10 400 nA
REG =0V VLINE = 5.25V 100 | pA
TRMPWR =0V to 5.25V, REG = Open 10 400 nA
VLINE = OV to 5.25V
Qutput Capacitance DISCNCT = GND (Note 2) | 6 7 pF
Regulator Section
Regulator Output Voltage 2.8 29 3 \
Regulator Output Voltage All Termination Lines = 4V 2.8 29 3 \'
Line Regulation TRMPWR =4V to 6V 10 20 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \'4
Short Circuit Current VREG = 0V -450 | -650 | 950 | mA
Sinking Current Capability VREG = 3.5V 100 200 500 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold | [ I 1.1 | 1.4 | 1.7 | \

Note 1: Measuring each termination line while other 17 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

Termpwr
DISCNCT TRMPWR _L
UC5609 T 47wF
REG __L =
= L1 L18 4.7pF
= P T
Control Bits =
Data Bits
To Drivers l ..................................................................... ]
and Receivers | ~. . .~ ..~ .-~ .~ " "~ " " ", ‘" ‘" ‘. ‘. .t
To SCSI Bus UDG-04127

Figure 1: Typical SCSI Bus Configuration

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

UC5612

9-Line Low Capacitance SCSI Active Terminator
FEATURES

Complies with SCSI, SCSI-2
and SPI-2 Standards

5pF Channel Capacitance
during Disconnect

Meets SCSI Hot Plugging

—400mA Sourcing Current for
Termination

+100mA Sinking Current for
Active Negation

1V Dropout Voltage Regulator

Logic High Command
Disconnects all Termination
Lines

100pA Supply Current in
Disconnect Mode

Trimmed Termination Current
to 5%

Trimmed Impedance to 5%

Low Thermal Resistance
Surface Mount Packages

DESCRIPTION

The UC5612 provides 9 lines of active termination for a SCSI (Small Computer
Systems Interface) parallel bus. The SCSI standard recommends active termi-
nation at both ends of the cable segment.

The only functional differences between the UC5603 and UC5612 is the ab-
sence of the negative clamps on the output lines. Parametrically, the UC5612
has a 5% tolerance on impedance and current compared to a 3% tolerance on
the UC5603. Custom power packages are utilized to allow normal operation at
full power (2 Watts).

The UC5612 provides a disconnect feature which, when opened or driven high,
disconnects all terminating resistors, disables the regulator and greatly reduces
standby power consumption. The output channels remain high impedance even
without Termpwr applied. A low channel capacitance of 5pF allows interim
points of the bus to have little to no effect on the signal integrity.

Internal circuit trimming is utilized, first to trim the impedance to a 5% tolerance,
and then most importantly, to trim the output current to a 5% tolerance, as close
to the maximum SCSI specification as possible. This maximizes the noise mar-
gin in fast SCSI operation. Other features include thermal shutdown and cur-
rent limit.

This device is offered in low thermal resistance versions of the industry stand-
ard 16 pin narrow body SOIC, 16 pin ZIP (zig-zag in line package) and 24 pin
TSSOP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
r-———1. == ——————————] === A
|
: Tri-State 10Q
| Shutdown o 2 o—ANV [:] LINE1
| |
| |
| |
: 1.4V Source/Sink :
| Power Driver 100
[ »—'vw—[‘;] LINE2
| Disconnect | !
| Comparator | | |
[ | | !
| 2.9V | ] I
| Bandgap | | |
| Reference | | |
10Q
: J-?— Lo O—IVW——{ l LINES
| Internal Switch
| Bias Control :
: ! |
= * |
e L -
GND DISCNCT
(Low = Connect) UDG-04133

3/97

Circuit Design Patented
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ABSOLUTE MAXIMUM RATINGS

TermpwrVoltage ............ ..ottt +7V
Signal Line Voltage. . ............. . ...t oV to +7V
Regulator OutputCurrent. . ........................ 0.6A
Storage Temperature . . ................. -65°C to +150°C
Operating Temperature ................. -55°C to +150°C
Lead Temperature (Soldering, 10Sec.)............. +300°C

Unless otherwise specified all voltages are with respect to
Ground. Currents are positive into, negative out of the speci-
fied terminal.

Consult Packaging Section of Unitrode Integrated Circuits dat-
abook for thermal limitations and considerations of packages.

CONNECTION DIAGRAMS

UC5612

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage . ..............oooiaa... 3.8Vto 5.25V
Signal Line Voltage. . . .................... ... 0V to +5V
Disconnect Input Voltage ... ............... 0V to Termpwr

DIL-16 (Top View) ZIP-16 (Top View)
N or J Package Z Package
—_— 16] fr———1 TRMPWR
15| [T———1LINE4
LINE7 E E LINES 14| T——ILINE3
LINES IZ % LINES 13| [T LINE2
12| [T LINE1
Lines [2] 14 REG 1| T——DISCNCT
N/C [4] [13] n/c 10| L1 GND
9| M——1GND
12 N/
ano [5] 2] we 8| T——aND
DISCNCT [6] [11] TRMPWR 7| —1GND
LINET E E LINE4 6| [_—1LINES
5| [I—__1LINES8
LINE2 8] (9] LINES 4| M—ILINE7
3| [ LINE6
2| —LINES
1| —REG
SOIC-16 (Top View) TSSOP-24 (Top View)
DP Package o, PWP Package
LINE7 [1] [16] LINES
LINEZ[T] O - 2] LINE6
LINES [2 ] [15] LINES LINES [2] 23] LINES
LINES [3] B2l REG
LINES [3] [14] REG N/C[E] Fnie
GND* [5] 0] GND*
GND* [4 13] GND*
D 3l GND* [6] 5] GND*
SGND* Ej E GND* GND* [7] 18] GND*
GND* [8] 7] GND*
pISCNCT [6] [11] TRMPWR SGND* [g] fie] N/
DISCNCT [io] [15] TRMPWR
LINE1 [7 ] [10] LiNE4 LINE1 [11] 4] LINE4
LINE2 [i2] [13] LINE3
LINE2 [B [o] LNES

* DP package pin 5 serves as signal ground; pins 4, 12, 13

serve as heatsink/ground.

Note: Drawings are not to scale.

* PWP package pin 9 serves as signal ground; pins 5, 6, 7, 8,
17, 18, 19, and 20 serve as heatsink/ground.



UC5612

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for TA = 0°C to 70°C.
TRMPWR = 4.75V, DISCNCT =0V, TA=TJ.

PARAMETER I TEST CONDITIONS [ miNn [ TYP [ maX JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 23 mA
All termination lines = 0.5V 200 225 mA
Power Down Mode DISCNCT = Open 100 150 uA
Output Section (Termination Lines) !
Terminator Impedance AlLINE = -5mA to -15mA 1045 | 110 [ 115.5 | Ohms
Output High Voltage 2.65 2.9 3.1 \'/
Max Output Current VLINE = 0.5V Ty =25°C -20.3 | -21.5 | -224 | mA
0°C <Tu<70°C -19.8 | 215 [ -224 | mA
Max Output Current VUNE = 0.5V, TRMPWR =4V (Note 1) |Ty=25°C -19.5 [ -215 | -224 | mA

0°C<Ty<70°C -19.0 | 215 | 224 | mA
VLINE = 0.2V, TRMPWR =4V t0 5.25V_ |0°C < Ty < 70°C -21.6 | -24.0 | 254 | mA

Output Leakage DISCNCT =4V REG =0V VLINE = 0 to 4V 10 400 nA
TRMPWR =0V to 5.25V VLINE = 5.25V 100 uA
REG = Open | VLINE = OV to 5.25V 10 400 nA
Output Capacitance DISCNCT = Open (Note 2) (DP Package) 5 6 pF
Regulator Section
Regulator Output Voltage 2.7 29 3.1 \'
All Termination Lines = 4V 2.7 2.9 3.1 \
Line Regulation TRMPWR =4V to 6V 10 20 mV
Drop Out Voltage All Termination Lines = 0.5V 1.0 1.2 \'
Short Circuit Current REG = 0V -200 | -400 | -600 mA
Sinking Current Capability REG =3.5V 75 100 | 400 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold I T1aT1aJ17] v

Note 1: Measuring each termination line while other 8 are low.
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

Termpwr Termpwr

4.7pF

DISCNCT  TRMPWR | L DISCNCT  TRMPWR
ucs5612 ucs612

GND REG __L GND REG
L1 L9 I_ )

iBH

L1 L9
TN

o o

o] —

Control Bits Data Bits

and Receivers | . . . . . . . . . " ... ... . T

v

To SCSI Bus

To Drivers l ........................................................................................... |

UDG-94134

Figure 1: Typical SCSI Bus Configurations Utilizing 2 UC5612 Devices
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APPLICATION INFORMATION (cont.)

ucs612

Termpwr

Termpwr

DISCNCT
ucs5612

TRMPWR |— L DISCNCT TRMPWR

REG ucse12 REG

L9 _-1-2-2“" I L1 L9

Control Bits = Data Bits

:JE4.7;LF

TRMPWR J

To Drivers
and Receivers

To SCSI Bus

UDG-94135

UNITRODE CORPORATION

7 CONTINENTAL BLVD. « MERRIMACK, NH 03054

TEL. (603) 424-2410 « FAX (608) 424-3460
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== UNITRODE

UC5613

9-Line Low Capacitance SCSI Active Terminator
FEATURES

Complies with SCSI, SCSI-2 and
SPI-2 Standards

3pF Channel Capacitance during
Disconnect

100pA Supply Current in
Disconnect Mode

Meets SCSI Hot Plugging Capability

—400mA Sourcing Current for
Termination

+400mA Sinking Current for Active
Negation

Logic Command Disconnects all
Termination Lines

Trimmed Termination Current to 5%
Trimmed Impedance to 5%

Current Limit and Thermal
Shutdown Protection

DESCRIPTION

The UC5613 provides 9 lines of active termination for a SCSI (Small Com-
puter Systems Interface) parallel bus. The SCSI standard recommends ac-
tive termination at both ends of the cable segment.

The UC5613 provides a disconnect feature which, when opened or driven
high, disconnects all terminating resistors and disables the regulator
greatly reducing standby power. The output channels remain high imped-
ance even without Termpwr applied. A low channel capacitance of 3pF al-
lows units at interim points of the bus to have little or no effect on the signal
integrity.

The UC5613 is pin-for-pin compatible with its predecessor, the UC5603 - 9
line Active Terminator. The only functional difference between the UC5613
and UC5603 is the absence of the negative clamps. Parametrically, the
UC5613 has a 5% tolerance on impedance and current compared to a 3%
tolerance on the UC5603. Custom power packages are utilized to allow
normal operation at full power (1.2 watts).

Internal circuit trimming is utilized, first to trim the impedance to a 5% toler-
ance; then, the output current is trimmed to a 5% tolerance. The output
current trim is set as close as possible to the maximum value of the SCSI
specification which maximizes the noise margin for fast SCSI operation.

Other features include thermal shutdown and current limit.

This device is offered in low thermal resistance versions of the industry
standard 16 pin narrow body SOIC, 16 pin ZIP (zig-zag in line package),
and 24 pin TSSOP.

BLOCK DIAGRAM
TRMPWR
4.0V-5.25V REG
M 1
Thermal Tri-State 110Q
Shutdown * —MW 1.1 LINE1
Do
1.5/1.3V t Source/Sink
_[]- 4 Power Driver 10@
o—AM—— JLINE2
Disconnect | ]
= Comparator | |
! |
2.9V | |
Bandgap | |
Reference : |
10Q
—1?— L—~"o—M——o ] LINE9
Internal Switch
Bias Control
- r
LT L]
GND DISCNCT
(Low = Connect) UDG-94003-1

3/97

Circuit Design Patented

3-47




UC5613
ABSOLUTE MAXIMUM RATINGS

TermpwrVORage .. ...ttt e s +7V
Signal Line Voltage. . .. .....ooiii i e 0V to +7V
Regulator Output Current. ........ ... .. 0.5A
Storage Temperature .. .. ..ottt -65°C to +150°C
Operating Temperature . ............oeeiiniinneneenennann. -55°C to +150°C
Lead Temperature (Soldering, 10SeC.). . ......... oo, +300°C

Unless otherwise specified all voltages are with respect to Ground. Currents are posi-
tive into, negative out of the specified terminal.

Consult Packaging Section of Unitrode Integrated Circuits databook for thermal limita-
tions and considerations of packages.

RECOMMENDED OPERATING CONDITIONS

TermpwrVoltage . ......cooiii i e 3.8V t05.25V
SignalLineVoltage. . .. ...t 0V to +5V
Disconnect InputVoltage . . ... 0V to Termpwr

CONNECTION DIAGRAMS

DIL-16 (Top View) TSSOP-24 (Top View)
N or J Package PWP Package
—
)
LINE7 E 1:6] LINEE LNe7 A1 O 4] LINES
LINES [2] 23 LINES
LINES [2] [15] LINES LINES [3] 22 REG
LINES [3] 14] REG N/c[4] 21 N/C
SGND* [5] 20] GND*
N/c [4] 3] Nic anp* [6] %] anp
SGND [ 5] 2] N/C GND* [7] i8] GND*
DISCNCT [6] [11] TRMPWR GND" [¢] 17] GND*
GND* [3] 6] N/C
LINET [7] [10] LNE4 DISCNCT [ig] [15] TRMPWR
LINE2 [8] (o] LinEs LINE1 [T} 14] LINE4
LINE2 [i2] [13] LINE3

* PWP package pin 5 serves as signal ground; pins 6, 7, 8, 9,
17, 18, 19, and 20 serve as heatsink/ground.

SOIC-16 (Top View) ZIP-16 (Top View)
DP Package Z Package
> 16] ——— TRMPWR
LINE7 [1] [16] LINES 5 LINE4
LINES [2] 115] Lines 14 L JLINES
13| I LINE2
LINE9 E E REG 12 I LINET
1) I DISCNCT
GND* [4] 13] GND* 10| 1 SGND
9| M1 SGND
SGND* [ [12] anp* 8| C——J1SGND
7| M1 SGND
DISCNCT [6] E TRMPWR 6l M——ILINE9
5| M LINES
LNEs [7] E LINE4 4| I LINE7
3| I LINE6
LINE2 [8] E] LINES Q of —— LiNes
1| C—IREG

* DP package pin 5 serves as signal ground; pins 4, 12, 13
serve as heatsink/ground.

Note: Drawings are not to scale.
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UC5613

ELECTRICAL CHARACTERISTICS Uniess otherwise stated, these specifications apply for TA = 0°C to 70°C.
TRMPWR = 4,76V, DISCNCT =0V. TA=Tu.

PARAMETER I TEST CONDITIONS [ min [ Tvp | max JuniTs
Supply Current Section
Termpwr Supply Current All termination lines = Open 17 23 mA
All termination lines = 0.5V 200 225 mA
Power Down Mode DISCNCT = Open 100 150 uA
Qutput Section (Terminator Lines)
Terminator Impedance AILINE = -5mA to -15mA 1045 | 110 | 115.5 | Ohms
Qutput High Voltage TRMPWR = 4V (Note 1) 2.7 29 \'
Max OQutput Current VLINE = 0.5V Ty=25°C 203 | -21.5 | 224 | mA
0°C<Ty<70°C| -19.8 | -21.5 | -224 mA
Max Output Current VLINE = 0.5V, TRMPWR = 4V (Note 1) Ty=25°C -19.5 | 215 | -224 | mA
0°C<Tu<70°C| -19.0 | -215 | -224 mA
VUNE = 0.2V, TRMPWR = 4V to 5.25V 0°C<Ty<70°C| -21.6 | -24.0 | -254 | mA
Output Leakage DISCNCT = 4V TRMPWR = 0V to 5.25V | VLINE = 0 to 4V 10 400 nA
REG = 0V VLINE = 5.25V 100 | pA
TRMPWR = 0V to 5.25V, REG = Open 10 400 nA
VLINE = 0V to 5.25V
Output Capacitance DISCNCT = Open, DP Package (Note 2) 3 4.5 pF
Regulator Section
Regulator Output Voltage 2.8 2.9 3 \
Regulator Output Voltage All Termination Lines = 5V 2.8 2.9 3 \'
Line Regulation TRMPWR = 4V to 6V 10 20 mV
Load Regulation IREG = +100mA to -100mA 20 50 mV
Drop Out Voltage All Termination Lines = 0.5V 0.7 1 \
Short Circuit Current VREG = 0V -200 | -400 | -600 mA
Sinking Current Capability VREG = 3.5V 200 400 600 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold 1.3 1.5 1.7 \
Threshoid Hysteresis 100 | 160 | 250 mV

Note 1: Measuring each termination line while other 8 are low (0.5V).
Note 2: Guaranteed by design. Not 100% tested in production.

APPLICATION INFORMATION

Termpwr Termpwr

uCs5613 uUC5613
REG [ REG

L1 L9 = 2.2uF L1 L9

:‘E:t]uF
DISCNCT  TRMPWR| | DISCNCT  TRMPWR

Control Bits Data Bits

To Drivers l ........................................................................................... I

and Receivers .. .. ..~ .°.°~.".".°".".". ‘" ‘" ‘" ‘. ‘. ‘. .‘. ‘...t T

<

To SCSI Bus

UDG-94007-1

Figure 1: Typical SCSI Bus Configurations Utilizing 2 UC5613 Devices
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UC5613

APPLICATION INFORMATION (cont.)
Termpwr Termpwr A
i ) jL:4.7uF J
DISCNCT TRMPWR |— L DISCNCT TRMPWR (—J [v DISCNCT TRMPWR
l ucs613 REG ucs613 REG ucs613
REG
= L1 L9 12‘2"F L1 Lo 1""2"F L1 Lo 12-2“F
L e ] e —T1 T
Control Bits = Data Bits = Data Bits =

To Drivers
and Receivers

To SCSI Bus

UDG-94008-1

Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UC5613 Devices.

UNITRODE CORPORATION

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

mm UNITRODE

UCC5614

9-Line 3-5 Volt Low Capacitance SCSI Active Terminator

FEATURES

Complies with SCSI, SCSI-2 and
SCSI-3 Standards

2.7V to 7V Operation

1.8pF Channel Capacitance during
Disconnect

0.51A Supply Current in Disconnect
Mode

110 Ohm/2.5k Programmable
Termination

Completely Meets SCSI Hot Plugging

-400mA Sourcing Current for
Termination

+400mA Sinking Current for Active
Negation Drivers

Trimmed Termination Current to 4%
Trimmed Impedance to 7%

Current Limit and Thermal Shutdown

DESCRIPTION

The UCC5614 provides 9 lines of active termination for a SCSI (Small
Computer Systems Interface) parallel bus. The SCSI standard recom-
mends active termination at both ends of the cable.

The UCC5614 is ideal for high performance 3.3V SCSI systems. The key
features contributing to such low operating voltage are the 0.1V drop out
regulator and the 2.7V reference. The reduced reference voltage was
necessary to accommodate the lower termination current dictated in the
SCSI-3 specification. During disconnect the supply current is typically
only 0.5puA, which makes the IC attractive for battery powered systems.

The UCC5614 is designed with an ultra low channel capacitance of
1.8pF, which eliminates effects on signal integrity from disconnected ter-
minators at interim points on the bus.

The UCC5614 can be programmed for either a 110 ohm or 2.5k ohm ter-
mination. The 110 ohm termination is used for standard SCSI bus lengths
and the 2.5k ohm termination is typically used in short bus applications.
When driving the TTL compatible DISCNCT pin directly, the 110 ohm ter-
mination is connected when the DISCNCT pin is driven low, and discon-
nected when driven high. When the DISCNCT pin is driven through an
impedance between 80k and 150k, the 2.5k ohm termination is con-
nected when the DISCNCT pin is driven low, and disconnected when

Protection driven high. continued
BLOCK DIAGRAM
TRMPWR
2.7V-5.25V REG
—I1 1
L T 2 5k
110
Thermal i-
Shutdown 0 Tri-State 0.2V Dropout :|LINE1
Source/Sink
Power Driver
I~ 2.5k
L
DISCNCT 110
L] L I June2
Logic Level 1 2.7V : !
5 ; Bandgap | !
|
Reference |
Rd<1k 110 Open | :
80k<Rd<150k | 2.5k | Open = : 2.5k
Lo—o
Rd is the impedance between o ]LINEQ
the Driver and the DISCNCT Switch
pin. Control
Bias T
L
SGND Heatsink Ground
Pins UDG-94029-1

12/94

Circuit Design Patented
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Description Continued

The power amplifier output stage allows the UCC5614 to
source full termination current and sink active negation
current when all termination lines are actively negated.

The UCC5614 is pin for pin compatible with Unitrode’s
other 9 line SCSI terminators, allowing lower capacitance
and lower voltage upgrades to existing systems. The
UCC5614, as with all Unitrode terminators, is completely
hot pluggable and appears as high impedance at the ter-
minating channels with VTRMPWR = OV or open.

Internal circuit trimming is utilized, first to trim the 110
ohm termination impedance to a 7% tolerance, and then

ABSOLUTE MAXIMUM RATINGS

TermpwrVoltage ...........coiiiiiiiiiiiin.n, +7V
Signal LineVoltage. . .................ooiin 0oV to +7V
Regulator OutputCurrent. ... ...................... 0.6A
Storage Temperature .. ................. —65°C to +150°C
Operating Temperature ................. -55°C to +150°C
Lead Temperature (Soldering, 10Sec.)............. +300°C

Unless otherwise specified all voltages are with respect to
Ground. Currents are positive into, negative out of the speci-
fied terminal.

Consult Packaging Section of Unitrode Integrated Circuits dat-
abook for thermal limitations and considerations of packages.

CONNECTION DIAGRAMS

UCC5614

most importantly, to trim the output current to a 4% toler-
ance, as close to the max SCSI-3 spec as possible,
which maximizes noise margin in fast SCSI operation.

Other features include thermal shutdown and current
limit.

This device is offered in low thermal resistance versions
of the industry standard 16 pin narrow body SOIC, 16 pin
ZIP (Zig-Zag In Line package), 24 pin TSSOP and 28 pin
PLCC.

RECOMMENDED OPERATING CONDITIONS
TermpwrVoltage ................ .. ... ... 2.7V to 5.25V
SignalLine Voltage. . ............... ...t 0V to +5V

Disconnact Innut \Voltaae
Jisconnect iInput Vor

QV to Termpwr
fage.................. OV 10 Termpwr

DIL-16 (Top View)
N or J Package

LINE7 [1]
LINES [ 2]
LINE9 [3 |
N/C [4]
SGND 5|
DISCNCT [6]
LINE1[7 ]
LINE2 [8]]

[16] LINES
[15] LINES
14] REG

[13] N/C

[12] N/C

[11] TRMPWR
[10] LINE4
E LINE3

ZIP-16 (Top View)
Z Package

16| ———1 TRMPWR
15| I LINE4

14| I LINE3

13{ I LINE2

12| I——J LINE1

11| C_——JDISCNCT
10| ———1SGND

' —c]\[»)
[M—_——1SGND
M——1SGND
 — )
[MT——_ILINES

M ——ILINE7

M _——ILINE6
I LINES
N——IREG

a D W s N®O

Note: Drawings are not to scale.
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CONNECTION DIAGRAMS (cont.)

UCC5614

[S)glgﬂﬁﬁop View) TSSOP-24 (Top View)
ackage
g LINE7 [1] ~ [16] LINE® PWP Package
LNe7 ] O
LINES [2] [15] LINES LNEs [Z
LINES |3 14| REG LINE9 [3]
2] ] N/C [4]
GND* [4] 13] GND* SGND* [5]
GND* [€]
sGND* 5| [12] GND* eND* [7]
GND*[&
DISCNCT [6] [11] TRMPWR GND‘%
LINE1 [7] [10] LINES DISCNCT [ig]
LINE1[1]
LINE2 [8] (9] LINE3 LINE2 [i2]

>

LY

4] LINEG

23 LINES

k2 REG

21 REG

l20] GND*

1] GND*

i8] GND*

7] GND*

6] TRMPWR
[15] TRMPWR
1] LINE4

3] LINE3

* DP package pin 5 serves as signal ground; pins 4, 12, 13

serve as heatsink/ground.
Note: Drawings are not to scale.

* PWP package pin 5 serves as signal ground; pins 6, 7, 8, 9,

17, 18, 19, and 20 serve as heatsink/ground.

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C.
TRMPWR = 3.3V, DISCNCT = 0V, RoiscNcT= 0 ohms. TA=TJ.

PARAMETER I TEST CONDITIONS | min | 1ve | max Junits
Supply Current Section
Termpwr Supply Current All termination lines = Open 1 2 mA
All termination lines = 0.2V 210 | 218 mA
Power Down Mode DISCNCT = Termpwr 0.5 5 A
Output Section (110 ohms - Terminator Lines)
Terminator Impedance 1023 | 110 { 117.7 | Ohms
Output High Voltage (Note 1) 25 2.7 3.0 \
Max Output Current VLINE = 0.2V Ty = 25°C 221 | -23 | -24 mA
VLINE = 0.2V —21 —23 —24 mA
VLUINE = 0.2V, TRMPWR = 3V Ty = 25°C (Note 1) 202 | -23 | -24 mA
VLINE = 0.2V, TRMPWR = 3V (Note 1) -19 | -23 | 24 mA
VLINE = 0.5V 2241 mA
Output Leakage DISCNCT = 2.4V, TRMPWR = 0V to 5.25V 10 400 nA
Output Capacitance DISCNCT = 2.4V (Note 2) (DP Package) 1.8 25 pF
Output Section (2.5k ohms - Terminator Lines) (RbiscNcT = 80k ohms)
Terminator Impedance 2 25 3 kQ
Output High Voltage TRMPWR = 3V (Note 1) 25 27 3.0 \
Max Output Current VLINE = 0.2V -07 | -1 -1.4 | mA
VUINE = 0.2V, TRMPWR = 3V (Note 1) -0.6 -1 -1.5 | mA
Output Leakage DISCNCT = 2.4V, TRMPWR = 0 to 5.25V 10 400 nA
Output Capacitance DISCNCT = 2.4V (Note 2) (DP Package) 1.8 25 pF
Regulator Section
Regulator Output Voltage 5.25V > TRMPWR > 3V 25 27 3.0 \
Drop Out Voltage All Termination Lines = 0.2V 0.1 0.2 \
Short Circuit Current VREG = OV —200 | 400 | -800 | mA

3-53



UCC5614
ELECTRICAL CHARACTERISTICS (cont.) Unless otherwise stated, these specifications apply for TA = 0°C to 70°C.
TRMPWR = 3.3V, DISCNCT = 0V, RpiscNcT= 0 ohms. TA=Tu.
PARAMETER TEST CONDITIONS l MIN l TYP ] MAX IUNITS
Regulator Section (cont.)
Sinking Current Capability VREG = 3V 200 | 400 | 800 mA
Thermal Shutdown (Note 2) 170 °C
Thermal Shutdown Hysteresis (Note 2) 10 °C
Disconnect Section
Disconnect Threshold RbiscNeT = 0 & 80k 0.8 1.5 2.0 \
Input Current DISCNCT =0V 30 50 A
Note 1: Measuring each termination line while other 8 are low (0.2V).
Note 2: Guaranteed by design. Not 100% tested in production.
APPLICATION INFORMATION
Termpwr
:JE 4.7pF
Rd Rd
‘L——W\H DISCNCT  TRMPWR|—
= uccs614 REG
L1
To Drivers

Termpwr
DISCNCT TRMPWRJ
j uccs614 REG__L
Lo R L9 4.7pF
— T rx T
Control Bits = Data Bits =
and Receivers L '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' |
To SCSI Bus
Figure 1: Tvpical SCSI Bus Configurations Utilizing 2 UCC5614 Devices
Termpwr Termpwr .
iuuF
d Rd || Rd
J_ MA—|DISCNCT ~ TRMPWR (— A\~ DISCNCT  TRMPWR VWA~ DISCNCT  TRMPWR
= uccs614 REG uccs614 REG uccs614 REG
I L1 L9 14-7“F L1 L9 __L””F I L1 Lo -—_1.4»71"’
+ T T = T T = = T
Control Bits = Data Bits = Data Bits =
To Drivers 1T T T T T T T T T
and Receivers Lo« s s e e T T T T T T T T T T T T
To SCSI Bus
UNITRODE CORPORATION
7 CONTINENTAL BLVD. « MERRIMACK, NH 03054
TEL. (603) 424-2410 « FAX (603) 424-3460

Figure 2: Typical Wide SCSI Bus Configurations Utilizing 3 UCC5614 Devices
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== UNITRODE

UCC5617

18-Line SCSI Terminator (Reverse Disconnect)

FEATURES

* Complies with SCSI, SCSI-2, SCSI-3,
SPI and FAST-20 Standards

¢ 2pF Channel Capacitance During
Disconnect

¢ 50mA Supply Current in Disconnect
Mode

e 110Q Termination

e SCSI Hot Plugging Compliant, 10nA
Typical

e +400mA Sinking Current for Active
Negation

e —650mA Sourcing Current for
Termination

o Trimmed Impedance to 5%
¢ Thermal Shutdown

o Current Limit

DESCRIPTION

The UCC5617 provides 18 lines of active termination for a SCSI (Small
Computers Systems Interface) parallel bus. The SCSI standard recom-
mends and Fast-20 (Ultra) requires active termination at both ends of the
cable.

Pin for pin compatible with the UC5609, the UCC5617 is ideal for high per-

formance 5V SCSI systems, Termpwr 4.0-5.25V. During disconnect the
supply current is only 50uA typical, which makes the IC attractive for lower
powered systems.

The UCC5617 is designed with a low channel capacitance of 2pF, which
eliminates effects on signal integrity from disconnected terminators at in-
terim points on the bus.

The power amplifier output stage allows the UCC5617 to source full termi-
nation current and sink active negation current when all termination lines
are actively negated.

The UCC5617, as with all Unitrode terminators, is completely hot pluggable
and appears as high impedance at the terminating channels with
TRMPWR=0V or open.

Internal circuit trimming is utilized, first to trim the 110Q impedance, and
then most importantly, to trim the output current as close to the maximum
SCSI-3 specification as possible, which maximizes noise margin in fast
SCSI operation.

This device is offered in low thermal resistance versions of the industry

BLOCK DIAGRAM standard 28 pin wide body SOIC, TSSOP and PLCC.
REG
r-r---"""""""¥"¥"="¥"”"¥"”"¥”"¥"”"¥‘“""=""/\=-"""=—W-~“—"“~—">"T """\ 4/"~"~—"F"=—"""”- i
TRMPWR [::] :
THERMAL |
! SHUTDOWN i
! TRI-STATE 1100
=) o—vw—-[::] LINE1
GND [rl—-}_j, CURRENT J OUTPUT '
— LIMIT |
I SOURCE/SINK :
| POWER DRIVER |
: 10pA |
— |
DISCNCT 110Q
(HIGH=CONNECT) »—o/o—w’vv—{p LINE2
‘ [
! DISCONNECT ! I :
: COMPARATOR | i |
| |
! INTERNAL 2.7v | | :
| BIAS BANDGAP | |
: REFERENCE 100
| —o—"o——] | LINE18
| =l:—— SWITCH
I CONTROL :
| |
b o il
Patented Circuit Design UDG-96073
4/97
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UCC5617

ABSOLUTE MAXIMUM RATINGS

TEMPWR. ... +7V
SignalLineVoltage ................ooiviiint. 0V to +7V
Regulator OutputCurrent ........................... 1A
Storage Temperature . .................. -65°C to +150°C
Operating Junction Temperature . ......... -55°C to +150°C
Lead Temperature (Soldering, 10 Seconds) .......... 300°C

All currents are positive into, negative out of the specified
terminal. Consult Packaging Section of Databook for thermal
limitations and considerations of packages.

CONNECTION DIAGRAMS
PLCC-28 (Top View) TSSOP-28 (Top View)
QP Package PWP Package
TRMPWR LINES [T] O ~ 28 LINE4
REG LINE9
LINE10 LINES LINES [2] 27 LINE3
LNEH—— | | J_ —LINE? LINE7 [3] l26] LINE2
4 1282726 LINES [4] 25] LINE1
LINE12-]5 ~/ 25]-LINEB LINE9 [5 4] DISCNCT
LINE13-{6 24[-LINES TRMPWR [6 23 GND*
LINE14—7 23[-LINE4 GND* [7 2] GND*
LINE15—8 22[FLINES GND* [3] 21 GND*
LINE16—{9 21 [FLINE2 GND* E 29 GND*
LINE17-{10 20 [-LINE1 R ;
LINE18—{|11 12 15 14 15 16 17 1819 FDISCNCT EG% % LINE18
LINE10 [11 18] LINE17
. T Sl o o T N
GND GND LINE11 [i2] [7] LINE16
GND GND LINE12 [13] [i6] LINE15
GND* GND*
GND* LINE13 [14] [15] LINE14
* DWP package pins 12 - 18 serve as both heatsink and signal ~ * PWP package pin 23 serves as signal ground; pins 7, 8, 9,
ground. 20, 21, and 22 serve as heatsink ground.
DIL-24 (Top View) SOIC-28 (Top View)
N Package DWP Package
/ ——— )
__ piscNeT [ GND
DISCNCT [ 1| [24] aND LINET [2] l27] LINE18
LINE1[2 ] (23] LINE18 — 5 LN
LiNg2 3] [22] LiNE17 LINE3 [4] 28] LINE16
nre (4] 21 NG LINE4 [5] 24] LINE15
LINES [5 | [20] LINE16 LINES [5] /23 LINE14
LiNE4 [6] [1o] LINE15 GND* [7] i22] GND*
LINES [7 | 18] LINE14 GND* [5] [z GND*
LINE6 8] [17] LINE13 GND* 3] f2d] GND*
LINE7 3| [16] LINE12 LINES [io [l LINE13
LINES [10 [15] LINE11 LINE7 (1] [ LiNE12
LINES [11 [14] LiNET0 LINES [i2] 7] LINE11
LINES lﬁ‘ [16] LINE10
TRMPWR [12 [3] REG
TRMPWR [i4] [i5] REG
Note: Drawings are not to scale. * DWP package pin 28 serves as signal ground; pins 7, 8, 9,

20, 21, 22 serve as heatsink/ground.
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UCC5617

ELECTRICAL CHARACTERISTICS: Unless otherwise stated these specifications apply for Ta = 0°C to 70°C,

TRMPWR = 4.75V, DISCNCT =0V, To=T,.

PARAMETER TEST CONDITIONS | min | Tve | max Junits
Supply Current Section
TERMPWR Supply Current All Termination Lines = Open 1 2 mA
All Termination Lines = 0.2V 420 440 mA
Power Down Mode DISCNCT =0V 50 100 UA
Output Section (Termination Lines)
Termination Impedance (Note 3) 1045 | 110 | 1155 Q
Output High Voltage Virmpwr = 4V (Note 1) 2.6 2.8 3 \i
Max Output Current VuNe = 0.2V, Ty=25°C -22.1 | -23.3 | 24 mA
Vune = 0.2V -20.7 | -23.3 | -24 mA
Vune = 0.2V, TERMPWR =4V, T, = 25°C -21 | -233| -24 mA
(Note 1)
Vune = 0.2V, TRMPWR = 4V (Note 1) 20 | 23 | 24 mA
Viine = 0.5V 2241 mA
Output Leakage DISCNCT = 2.4V, TRMPWR = 0V to 5.25V, 10 400 nA
REG = 0.2V, VN = 5.25V
Output Capacitance DISCNCT = 2.4V (Note 2) 2 3.5 pF
Regulator Section
Regulator Output Voltage 2.6 2.8 3 \'
Drop Out Voltage All Termination Lines = 0.2V 0.4 0.8 \'/
Short Circuit Current VRgeg = 0V -475 | 650 | -850 | mA
Sinking Current Capability VReg = 3.5V 200 400 800 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold 0.8 1.5 2 Vv
Input Current DISCNCT =0V -10 -30 HA

Note 1: Measuring each termination line while other 17 are low (0.2V).
Note 2: Guaranteed by design. Not 100% tested in production.

Note 3: Tested by measuring lout with Vout = 0.2V and Vour with no load, then calculating: Z =

PIN DESCRIPTIONS

Vour N.L=0.2V
IOUT at0.2v

DISCNCT: Taking this pin low causes the 18 channelsto = GND: Ground reference for the IC.

become high impedance and the chip to go into

LINE1-LINE18: 110Q termination channels.

low-power mode; a high or open state allows the

channels to provide normal termination.

REG: Output of the internal 2.8V regulator.
TRMPWR: Power for the IC.
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UCC5617

Procedure:
1) Measure Vggg N.L. TYPICAL TERMLINE
___________ CONNECTION
2) Set V= 0.2V r uccs617 I
3) Measure Iyax at 0.2V In T Ez:l TERMPWR LINE1 >
4) Impedance = T 475V T4 | Vi
%4 N.L-02V = d‘@ |
REG ; = + REG : =
MAx VREGi :[4.7|.1F | |
- I
L L [_[é] |
= = [ DSCNCT |
=24v GND I
1 Sy I ——
UDG-96108
Figure 1. Termline Impedance Measurement Circuit
APPLICATION INFORMATION
L Termpwr
DISCNCT  TRMPWR T
uccse17 T 47wF
GND REG —1 =
L1 L18 I”up
= CONTROL BITS =
DATA BITS
TO DRIVERS R
AND RECEIVERS |~~~ "~ " - ]
TO SCSI BUS
UDG-96074

UNITRODE CORPORATION

7 CONTINENTAL BLVD. * MERRIMACK, NH 03054

TEL. (603) 424-2410 « FAX (603) 424-3460
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M UCC5618

=m UNITRODE
18-Line SCSI Terminator

FEATURES DESCRIPTION

» Complies with SCSI, SCSI-2, SCSI-3, The UCC5618 provides 18 lines of active termination for a SCSI (Small
SPI and FAST-20 Standards Computers Systems Interface) parallel bus. The SCSI standard recom-

« 2pF Channel Capacitance During (r:';%r;:s and Fast-20 (Ultra) requires active termination at both ends of the

Disconnect
Pin for pin compatible with the UC5601 and UC5608, the UCC5618 is ideal

* 50uA Supply Current in Disconnect for high performance 5V SCSI systems, Termpwr 4.0-5.25V. During dis-

Mode
o connect the supply current is only 50uA typical, which makes the IC attrac-
¢ 110Q Termination tive for lower powered systems.
e SCSI Hot Plugging Compliant, 10nA The UCC5618 is designed with a low channel capacitance of 2pF, which
Typical eliminates effects on signal integrity from disconnected terminators at in-

e +400mA Sinking Current for Active terim points on the bus.

Negation The power amplifier output stage allows the UCC5618 to source full termi-
nation current and sink active negation current when all termination lines

e —650mA Sourcing Current for .
are actively negated.

Termination
The UCC5618, as with all Unitrode terminators, is completely hot pluggable
and appears as high impedance at the terminating channels with
e Thermal Shutdown TRMPWR=0V or open.

e Current Limit Internal circuit trimming is utilized, first to trim the 110Q impedance, and
then most importantly, to trim the output current as close to the max
SCSI-3 spec as possible, which maximizes noise margin in fast SCSI op-
eration.

e Trimmed Impedance to 5%

This device is offered in low thermal resistance versions of the industry
BLOCK DIAGRAM standard 28 pin wide body SOIC, TSSOP and PLCC.

THERMAL

SHUTDOWN
TRI-STATE 110Q
¢ LINE1

—
GND [j—l CURRENT J i
1 e ouTPUT !
| SOURCE/SINK [
I POWER DRIVER |
: 10pA I
I
DISCNCT 1100
(LOW=CONNECT) >—°/<>—«/|vv—[;] LINE2
! |
| DISCONNEGT | {
: COMPARATOR : | |
I
! INTERNAL 2.8V I P
! "  BIAS BANDGAP | i :
1 REFERENCE Hog
| i Lo/ o—Wv—[:___] LINE18
| = SWITCH
| CONTROL :
| i
L o |
Patented Circuit Design UDG-96005-1

6/98
3-59



UCC5618

ABSOLUTE MAXIMUM RATINGS

TEMPWR. ... s +7V
Signal LineVoltage . .................... ... 0V to +7V
Regulator Qutput Current .. .............ooinn.. 1A
Storage Temperature .. ................. —65°C to +150°C
Operating Junction Temperature .......... -55°C to +150°C
Lead Temperature (Soldering, 10 Seconds) .......... 300°C

All currents are positive into, negative out of the specified
terminal. Consult Packaging Section of Databook for thermal
limitations and considerations of packages.

CONNECTION DIAGRAMS

PLCC-28 (Top View) TSSOP-28 (Top View)
QP Package PWP Package
TRMPWR uNes[f O § LINE4
REG LINE9
LINE10 LINES LINES E 27 LINE3
LINET—— ——LINE7 LINE7 [3] 26| LINE2
4 3 2 1282726 LINES [4] 25] LINE1
LINE12-{5 ~ 25[-LINES LINES 5] 24 DISCNCT
LINE13-]6 24[-LINES TRMPWR [§] 23 GND*
LINE14—7 23[FLINE4 GND* [7] 22 GND*
LINE15-{8 22 ]}:LlNES GND* [3] 21 GND*
LINE16—{9 21 [FLINE2
e 0 .
LINE17-{10 20[-LINE1 GND" [8] gd GND
LNEBI e s 17 18" F-DISCNCT HEG% 9] LINE18
LINE10 |11 18| LINE17
. i T .
2:9' G:D LINE11 [i2] 17] LINE16
GNE‘ fg LINE12 [i3 [16] LINE15
GND* LINE13 [14] 5] LINE14
* DWP package pins 12—18 serve as both heatsink and signal * PWP package pin 23 serves as signal ground; pins 7, 8, 9,
ground. 20, 21, and 22 serve as heatsink ground.
DIL-24 (Top View) SOIC-28 (Top View)
N Package DWP Package
b piscNeT [i] 28] GND
DIscNeT [1] 24] GND
LINE1 2] 27] LINE18
Ling 2] 23| LINE18 LINE2 [3] l28] LINE17
LINE2 E 22| LINE17 LINES [3] 5] LiNE 6
N4} E] N/C LINE4 [5] 24 LINE15
LINE3 [5] [20] LiNE16 LINES [F] /53 LINE14
LiNE4 [&] 9] LiNg1s GND* [7] Ed anp*
LINES 7] [1e] Line e GNo* [] [z GND*
Lings [2] 7] LiNg13 ano* [5] ] aNo:
LINE7 [9] [16] LiNE12 LINES [G) [1s] LINE13
LINES |10 E]LINE‘H LINE7 E [e] LINE12
LINES [ [14] LINE 10 LiNEe [ LINET
LINE9Q [13] LINE1O
TRMPWR [12 5] REG
TRMPWR [3] ['s] REG
Note: Drawings are not to scale. * DWP package pin 28 serves as signal ground; pins 7, 8, 9,

20, 21, 22 serve as heatsink/ground.
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UCC5618

ELECTRICAL CHARACTERISTICS: Unless otherwise stated these specifications apply for Ta = 0°C to 70°C,

TRMPWR = 4.75V, DISCNCT =0V, TA=T,.

PARAMETER TEST CONDITIONS | min | TvP | max JuniTs
Supply Current Section
TERMPWR Supply Current All Termination Lines = Open 1 2 mA

All Termination Lines = 0.2V

420 440 mA

Power Down Mode

DISCNCT = TRMPWR

50 | 100 | pA

Output Section (Termination Lines)

Termination Impedance See Figure 1 1045 | 110 | 1155 Q

Output High Voltage Vtrmpwr = 4V (Note 1) 2.6 2.8 3 \

Max Output Current ViNe = 0.2V, Ty=25°C —-221|-23.3 | 24 mA
Vune =0.2V -20.7 | -233 | —24 | mA

Vune = 0.2V, TERMPWR =4V, Ty =25°C
(Note 1)

-21 | -233 | -24 mA

Vine = 0.2V, TRMPWR = 4V (Note 1)

20 | -23 —24 mA

Vpune = 0.5V

224 mA

Output Leakage

DISCNCT = 2.4V, TRMPWR = 0V to 5.25V,
REG = 0.2V, VunE = 5.25V

10 400 nA

Output Capacitance

DISCNCT = 2.4V (Note 2)

2 35 | pF

| Regulator Section
Regulator Output Voltage 2.6 2.8 3 \
Drop Out Voltage All Termination Lines = 0.2V 0.4 0.8 \
Short Circuit Current VReg = 0V —475 | 650 | -950 | mA
Sinking Current Capability VReg = 3.5V 200 | 400 800 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis B 10 °C
Disconnect Section
Disconnect Threshold 0.8 15 2 \'/
Input Current DISCNCT = 0V -10 -30 HA

Note 1: Measuring each termination line while other 17 are low (0.2V).
Note 2: Guaranteed by design. Not 100% tested in production.

Procedure:

1) Measure Vgeg N.L.

2) SetV_ =0.2V

3) Measure Iyax at 0.2V

Vgeg N.L-02V
MAX

4) Impedance =

TYPICAL TERMLINE
T CONNECTION
uccs618
I MAX
I T ﬁ‘a TERMPWR LINE1 :
= 475V T4 | Vi
= |
= + REG I =
[
Vrea I4.7uF | I
2 |
= == _L_d] DSCNCT :
= |
L o
UDG-96102-1

Figure 1. Termline Impedance Measurement Circuit
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PIN DESCRIPTIONS

DISCNCT: Taking this pin high or leaving it open causes
the 18 channels to become high impedance and the chip
to go into low-power mode; a low state allows the

channels to provide normal termination.

UCC5618

GND: Ground reference for the IC.
LINE1-LINE18: 110Q termination channels.

REG: Output of the internal 2.8V regulator.
TRMPWR: Power for the IC.

APPLICATION INFORMATION

uccse18

DISCNCT  TRMPWR| _ermpwr _

i4.7uF
GND REG —1 =
= L1 L18 I4.7;1F
Control Bits =
Data Bits

and Receivers

To Drivers r ..................................
UDG-86012-1

To SCSI Bus

UNITRODE CORPORATION
7 CONTINENTAL BLVD. « MERRIMACK, NH 03054

TEL. (603) 424-2410 * FAX (603) 424-3460
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== UNITRODE

UCC5619

27-Line SCSI Terminator With Reverse Disconnect

FEATURES

e Complies with SCSI, SCSI-2, SCSI-3,
SPI and FAST-20 (Ultra) Standards

e 2.5pF Channel Capacitance during
Disconnect

¢ 100pA Supply Current in Disconnect
Mode

e 4V To 7V Operation
e 110Q Termination
o Completely Meets SCSI Hot Plugging

e —900mA Sourcing Current for
Termination

e +500mA Sinking Current for Active
Negation

¢ Logic Command Disconnects all
Termination Lines

* Trimmed Impedance to 5%

e Current Limit and Thermal Shutdown
Protection

BLOCK DIAGRAM

DESCRIPTION

UCC5619 provides 27 lines of active termination for a SCSI (Small Com-
puter Systems Interface) parallel bus. The SCSI standard recommends ac-
tive termination at both ends of the cable.

The UCC5619 is ideal for high performance 5V SCSI systems. During dis-
connect the supply current is typically only 100uA, which makes the IC at-
tractive for lower powered systems.

The UCC5619 is designed with a low channel capacitance of 2.5pF, which
eliminates effects on signal integrity from disconnected terminators at in-
terim points on the bus.

The power amplifier output stage allows the UCC5619 to source full termi-
nation current and sink active negation current when all termination lines
are actively negated.

The UCC5619, as with all Unitrode terminators, is completely hot pluggable
and appears as high impedance at the teminating channels with VTRMPWR
=0V or open.

Internal circuit trimming is utilized, first to trim the 110Q impedance, and
then most importantly, to trim the output current as close to the maximum
SCSI-3 specification as possible, which maximizes noise margin in fast
SCSI operation.

Other features include thermal shutdown and current limit. This device is
offered in low thermal resistance versions of the industry standard 36 pin
wide body QSSOP (MWP) and 48 pin LQFP (FQP).

Consult SSOP-36 (MWP QSSOP-36) and FQP-48 Packaging Diagram for
exact dimensions.

THERMAL
SHUTDOWN

|

|

|

! TRI-STATE 110

| ) —q LINE1
GNDE‘LJ—J' CURRENT

1 e ‘_‘ OUTPUT

%) 10nA

DISCONNECT
COMPARATOR

SOURCE/SINK
POWER DRIVER

o—«/lw—[‘r"] LINE2

|
[

! l
! I
! |
! I

|
|
|
|
INTERNAL 2.8V 1
BIAS BANDGAP 1
REFERENCE 100
<L l—o/v—ww—(_l'] LINE27
= SWITCH I

CONTROL

[
|
|
|
!
DISCNCT
(HIGH=CONNECT)
|
|
|
|
|
|
|
|
|
|
|
|
|

Circuit Design Patented UDG-96108
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ABSOLUTE MAXIMUM RATINGS

TRMPWRVoltage. ..., +7V
SignalLineVoltage ................ ... ... ... 0V to +7V
Regulator QutputCurrent. . ........................ 1.5A
Storage Temperature . .................. —65°C to +150°C
Junction Temperature. .. ................ -55°C to +150°C
Lead Temperature (Soldering, 10 Sec.). .. .......... +300°C

Currents are positive into, negative out of the specified termi-
nal. Consult Packaging Section of Databook for thermal limita-
tions and considerations of packages.

QSSOP-36 (Top View)
MWP Package
N\
unes [71] [36] Lnez
LINE9 [2] [35] Lnes
unezs (3] [34] unes
uneze [4] [38] Lne22
Lnezs (5] [32] UnE2t
unezs [6 ] [31] unezo
unezz [7] [30] Lnets
ano* [g] |29] Rea
ano [9] 28] ano*
anor [io] [27] enor
oiseNeT [11] [26] anor

uneto [12] |25] TRMPWR
unet [1a] 24] LINET8
UNE2 [14] 23| LINE1?
unes [1s] [22] LNEte
uneta [16] [21] unets
uner [17] [20] LNEs
unez [g] [19] unes

* MWP package pins 8 - 10 and 26 - 28 serve as heatsink/
ground.

UCC5619

CONNECTION DIAGRAM

LFQP-48 (Top View)

FQP Package

HS/GND HS/GND

HS/GND LINE 8
LINE9 LINE7

LINE 23 LINE6
LINE 24 LINE 5
NC —]_‘ LINE 22

e 148 47 46 45 44 43 42 41 40 39 38 3736]~HN521
LINE 25 ﬁ 2 O 35 [}—LINE 20
LNE2s —{| 3 34[}—LNE 19
une27 —[| 4 33 REG
Hs/GND —{ | 8 32|} Hs/GND
Hs/eND — | © 31 [ }— Hs/GND
Hs/aND —[ | 7 30 [ }— Hs/GND
HS/IGND —{| 8 29[}— Hs/GND

ne—{] e 28[ | TRMPWR

DISCNCTT —[ | 10 27[}—UNE 18
LINE 10 —{ | 11 26[}—UNE 17
LNE 11 —{ |12 25[}—LINE 16

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C,

TRMPWR = 4.75V, DISCNCT =4.75V, To =T,.

PARAMETER TEST CONDITIONS [ min | TvP | max Junits
Supply Current Section
TRMPWR Supply Current All Termination Lines = Open 1 2 mA
All Termination Lines = 0.2V 630 650 mA
Power Down Mode DISCNCT =0V 100 | 200 pA
Output Section (Termination Lines)
Termination Impedance (Note 3) 1045 | 110 | 1155 Q
Output High Voltage (Note 1) 2.6 2.8 3.0 \4
Max Output Current Vine = 0.2V, Ty=25°C -221 | -23.3 | -24 mA
VN = 0.2V -20.7 | -23.3 | -24 mA

Vine = 0.2V, TRMPWR =4V, Ty=25°C(Note 1) | —21 | 23 | —24 | mA

Ve = 0.2V, TRMPWR = 4V (Note 1) 20 | 23 | 24 | mA
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UCC5619

ELECTRICAL CHARACTERISTICS Unless otherwise stated, these specifications apply for Ta = 0°C to 70°C,

TRMPWR = 4.75V, DISCNCT = 4.75V, Ta=T,.

[ min [ 7vp [ max Junits

PARAMETER } TEST CONDITIONS
Output Section (CONT.)
Vine = 0.5V 22.4 mA
Output Leakage DISCNCT = 0V, TRMPWR = 0V to 5.25V 10 400 nA
Output Capacitance DISCNCT = 0V (Note 2) 2.5 4 pF
Regulator Section
Regulator Output Voltage 2.6 2.8 3.0 \4
Drop Out Voltage All Termination Lines = 0.2V 04 0.8 Vv
Short Circuit Current VReg = 0V —650 | —-900 |-1300| mA
Sinking Current Capability VReg = 3.5V 300 500 900 mA
Thermal Shutdown 170 °C
Thermal Shutdown Hysteresis 10 °C
Disconnect Section
Disconnect Threshold 0.8 1.5 2.0 \
Input Current DISCNCT = 0V -20 -60 pA

PIN DESCRIPTIONS

DISCNCT: Taking this pin low causes all channels to
become high impedance, and the chip to go into
low-power mode; a high state or leaving it open allows
the channels to provide normal termination.

GND: Ground reference for the IC.

LINE1 - LINE27: 110Q termination channels.

REG: Output of the internal 2.7V regulator; bypass with a
4.7uF capacitor to GND.

TRMPWR: Power for the IC; bypass with a 4.7uF
capacitor to GND.

__________________________ .
uCCs619 i
TERMPWR
DISCNCT TERMPWR |25 } _L
' 47yF
REG
]
LINE27 | 47pF —
____-_-_-_'_-_-_-_-_':3:::11-__ _l :l:
RS CONTROL
+2 PARITY BITS BYTES
TO DRIVERS
AND
RECEIVERS {}
TO SCSI BUS UDG-98072

Figure 1. Typical wide SCSI bus configuration using the UCC5619

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

UCC5620

PRELIMINARY

27-Line SCSI Terminator

FEATURES

e Complies with SCSI, SCSI-2, SCSI-3,
SPI and FAST-20 (Ultra) Standards

e 2.5pF Channel Capacitance during
Disconnect

e 100mA Supply Current in Disconnect
Mode

® 4V To 7V Operation
¢ 110Q Termination
o Completely Meets SCSI Hot Plugging

e —900mA Sourcing Current for
Termination

e +500mA Sinking Current for Active
Negation

¢ Logic Command Disconnects all
Termination Lines

e Trimmed Impedance to 5%

e Current Limit and Thermal Shutdown
Protection

BLOCK DIAGRAM

DESCRIPTION

UCC5620 provides 27 lines of active termination for a SCSI (Small Com-
puter Systems Interface) parallel bus. The SCSI standard recommends
active termination at both ends of the cable.

The UCC5620 is ideal for high performance 5V SCSI systems. During
disconnect the supply current is typically only 100uA, which makes the IC
attractive for lower powered systems.

The UCC5620 is designed with a low channel capacitance of 2.5pF,
which eliminates effects on signal integrity from disconnected terminators
at interim points on the bus.

The power amplifier output stage allows the UCC5620 to source full ter-
mination current and sink active negation current when all termination
lines are actively negated.

The UCC5620, as with all Unitrode terminators, is completely hot plugga-
ble and appears as high impedance at the teminating channels with
VTRMPWR = OV or open.

Internal circuit trimming is utilized, first to trim the 110Q impedance, and
then most importantly, to trim the output current as close to the maximum
SCSI-3 specification as possible, which maximizes noise margin in fast
SCSI operation.

Other features include thermal shutdown and current limit. This device is
offered in low thermal resistance versions of the industry standard 36-Pin
Wide Body QSOP (MWP) and 48-Pin LQFP (FQP).

Consult QSOP-36 or LQFP-48 packaging diagram for exact dimensions.

THERMAL
SHUTDOWN

LINE1

=R
GND d]~jl_ CURRENT
1 e l_l OUTPUT

10pnA

SOURCE/SINK
POWER DRIVER

(LOW=CONNECT)

|

|

|

| (})

I
DBCNCT[:

|

|

|

|

|

|

|

|

|

|

|

|

|

Circuit Design Patented

>

DISCONNECT
COMPARATOR

1100
o—*fv—QJLmez

INTERNAL 2.8V
BIAS BANDGAP
REFERENCE

I

|

|

|

|

100

SWITCH
CONTROL

LINE27

4}-—

UDG-96109

10/98
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ABSOLUTE MAXIMUM RATINGS

CONNECTION DIAGRAM

UCC5620

TermpwrVoltage . . ... ...oive it +7V .
Signal Line VORAGE . . ... eeveeeeeaennnns 0V to +7V SSOP-36 (Top View)
Regulator Output CUMTent . . . ... ovoeeereeneennnnn.. 1.5A MWP Package
Storage Temperature .. ................. —65°C to +150°C
Junction Temperature. .. ................ -55°C to +150°C w
Lead Temperature (Soldering, 10 Sec.). . ........... +300°C tnes [ E LINE?
Currents are positivg into, nggaﬁve out of the specified t_er(nl- LINES E E] LINES
nal. Consult Packaging Section of Databook for thermal limita-
tions and considerations of pack