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RAD-TOLERANT CLASS-V, CURRENT-MODE PWM CONTROLLER

Check for Samples: UC1846-SP

FEATURES
*  QML-V Qualified, SMD 5962-86806 FK PACKAGE
. (TOP VIEW)
+ Rad-Tolerant: 30 kRad (Si) TID @
* Automatic Feed-Forward Compensation %
* Programmable Pulse-by-Pulse Current 8 =
Limiting >EL S9 02) =
* Automatic Symmetry Correction in Push-Pull ) g e e e
Configuration . c/s-1] 43 2120 1918 B Out
* Enhanced Load Response Characteristics c/s+[]s 17[] Ve
» Parallel-Operation Capability for Modular NC[] 6 16[] NC
Power Systems E/A+[]7 15[] Gnd
« Differential Current-Sense Amplifier With Wide E/A-1] 8 9 10 11 12 1314[: A Out
Common-Mode Range e
* Double-Pulse Suppression g & CZJ o 2
>
*  500-mA (Peak) Totem-pole Outputs 8 2
+ 1% Bandgap Reference
* Undervoltage Lockout J OR W PACKAGE
+ Soft-Start Capability (TOP VIEW)
»  Shutdown Terminal ciss+ ~ 6] shutdown
* 500-kHz Operation v [l 2 15[] Vi
C/S-[] 3 14[] B Out
C/S+[] 4 13]] V,
E/A+[] 5 12[] Gnd
E/A-[] 6 11]] A Out
(1) Radiation tolerance is a typical value based upon initial device Comp [ ’ 10 ] Sync
qualification with dose rate = 10 mrad/sec. Radiation Lot G, [ 8 9 ] R,
Acceptance Testing is available - contact factory for details.

DESCRIPTION

The UC1846 control devices provide all of the necessary features to implement fixed frequency, current mode
control schemes while maintaining a minimum external parts count. The superior performance of this technique
can be measured in improved line regulation, enhanced load response characteristics, and a simpler,
easier-to-design control loop. Topological advantages include inherent pulse-by-pulse current limiting capability,
automatic symmetry correction for push-pull converters, and the ability to parallel “power modules" while
maintaining equal current sharing.

Protection circuitry includes built-in under-voltage lockout and programmable current limit in addition to soft start
capability. A shutdown function is also available which can initiate either a complete shutdown with automatic
restart or latch the supply off.

Other features include fully latched operation, double-pulse suppression, deadline adjust capability, a 1%
trimmed bandgap reference, and low outputs in the OFF state.

Q Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2009-2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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ORDERING INFORMATION®

Ta PACKAGE ORDERABLE PART NUMBER TOP-SIDE MARKING
CDIP -J 5962-8680603VEA UC1846J-SP
-55°C to 125°C CFP -W 5962-8680603VFA UC1846W-SP
LCCC -FK 5962-8680603V2A UC1846FK-SP

(1) Forthe most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.

BLOCK DIAGRAM

NOTE: Pin numbers shown are for the J package.

2 Submit Documentation Feedback Copyright © 2009-2011, Texas Instruments Incorporated
Product Folder Link(s): UC1846-SP


http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp
http://www.ti.com
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS871B&partnum=UC1846-SP
http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp

or any other conditions

accuracy

beyond those

voltage
o o=1mA L=1mAtol
3 Load regulatior]
5 Long-term
Initial
tengerature (unless
5 operation of the device at these

Line regtgatieariation

free-air

- T
to 150Mmperature ﬁ%@ﬁrl{gﬁéd. Exposure  Shutdown)

EATICS

oS

Temps?ififE stavilty Al voltaBeresses beyond

Total

Output .
RSN @ A0 KHaco79 4 9 Td (ETBRIDUEY 8 TF 10 f d Td (Y109 A2\ T e RrHeaas


http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS871B&partnum=UC1846-SP
http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp

UC1846-SP

SLUS871B —JANUARY 2009—-REVISED OCTOBER 2011 www.ti.com



http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS871B&partnum=UC1846-SP
http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp

UC1846-SP

www.ti.com SLUS871B —JANUARY 2009—-REVISED OCTOBER 2011

APPLICATION INFORMATION
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Figure 1. Oscillator Circuit

Figure 2. Error Amplifier Output Configuration
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Figure 3. Error Amplifier Gain and Phase vs Frequency
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Figure 4. Error Amplifier Open-Logic Gain vs Load Resistance

Figure 5. Parallel Operation
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Figure 6. Pulse-by-Pulse Current Limiting
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Figure 7. Soft-Start and Shutdown/Restart Functions

Figure 8. Current-Sense Amplifier Connection
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Figure 9. Open-Loop Test Circuit

Copyright © 2009-2011, Texas Instruments Incorporated Submit Documentation Feedback 9
Product Folder Link(s): UC1846-SP


http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS871B&partnum=UC1846-SP
http://www.ti.com/product/uc1846-sp?qgpn=uc1846-sp

PACKAGE OPTION ADDENDUM

www.ti.com 28-Aug-2012
PACKAGING INFORMATION
Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
5962-8680601V2A ACTIVE LCCC FK 20 TBD POST-PLATE N/ A for Pkg Type
5962-8680601VEA ACTIVE CDIP J 16 TBD A42 N / A for Pkg Type I

Addendum-Page 1



http://www.ti.com/productcontent
http://focus.ti.com/docs/prod/folders/print/uc1846.html

PACKAGE OPTION ADDENDUM

www.ti.com 28-Aug-2012

o Enhanced Product: UC1846-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 2
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IMPORTANT NOTICE

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

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

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

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

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

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

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

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

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

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

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

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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