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LM431 (TL431/A) (KA431/A/L)



PROGRAMMABLE SHUNT REGULATOR



PROGRAMMABLE SHUNT REGULATOR



TO-92 TO-92



The LM431 Series are three-terminal adjustable regulator series with a guaranteed thermal stability over applicable temperature ranges. The output voltage may be set to any value between VREF (approximately 2.5 volts) and 36 volts with two external resistors These devices have a typical dynamic output impedance of 0.2Ω Active output circuitry provides a very sharp turn-on characteristic, making these devices excel lent replacement for zener diodes in many applications.



8 DIP



FEATURES • • • • •



Programmable output voltage to 36 volts Low dynamic output impedance 0.20 typical Sink currant capability of 1.0 to 100mA o Equivalent full-range temperature coefficient of 50ppm/ C typical Temperature compensated for operation over full rated operating temperature range • Low output noise voltage • Fast turn-on response



8 SOP



ORDERING INFORMATION Operating Temperature



Package



LM431ACZ (TL431CLP) (KA431Z)



Device



-25 ~ + 85 °C



TO-92



TL431CP (KA431)



-25 ~ + 85 °C



8 DIP



LM431ACM (TL431CD) (KA431D)



-25 ~ + 85 °C



8 SOP



LM431BCZ (TL431ACLP) (KA431AZ)



-25 ~ + 85 °C



TO-92



LM431BCM (TL431ACD) (KA431AD)



-25 ~ + 85 °C



8 SOP



LM431CCZ (KA431LZ)



-25 ~ + 85 °C



TO-92



BLOCK DIAGRAM



Rev. C



1999 Fairchild Semiconductor Corporation
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PROGRAMMABLE SHUNT REGULATOR



ABSOLUTE MAXIMUM RATINGS (Operating temperature range applies unless otherwise specified.) Characteristic Cathode Voltage Cathode current Range (Continuous) Reference Input Current Range Power Dissipation D, Z Suffix Package N Suffix Package Operating Temperature Range Storage Temperature Range



Symbol



Value



Unit



VKA IKA IREF PD



37 -100~ + 150 0.05~ + 10



V mA mA



770 1000 -25 ~ + 85 -65 ~ + 150



mW mW °C °C



TOPR TSTG



RECOMMENDED OPERATING CONDITIONS Characteristic Cathode Voltage Cathode Current



Symbol



Min



VKA IKA



VREF 1.0



ELECTRICAL CHARACTERISTICS Characteristic Reference Input Voltage Deviation of Reference Input Voltage OverTemperature (Note 1) Ratio of Change in Reference Input Voltage to the Change in Cathode Voltage Reference Input Current Deviation of Reference Input Current Over Full Temperature Range Minimum Cathode Current for Regulation Off - Stage Cathode Current Dynamic Impedance (Note 2) TMIN= -25 °C, TMAX= +85 °C



Symbol



Max



Unit



36 100



V mA



(TA =+ 25 °C, unless otherwise specified)



Test Conditions



VREF



VKA=VREF, IKA=10mA



∆VREF/∆T



VKA=VREF, IKA=10mA TMIN≤TA≤TMAX



∆VREF/∆IKA IIKA =10mA



Typ



TL431



TL431A



TL431L



Min Typ Max Min Typ Max Min



Typ



Max



2.440 2.495 2.550 2.470 2.495 2.520 2.482 2.495 2.508 4.5



17



4.5



17



4.5



17



∆VKA=10V-VREF



- 10



- 2.7



- 1.0



- 2.7



- 1.0



- 2.7



∆VKA=36V-10V



-0.5



-2.0



-0.5



-2.0



-0.5



-2.0



Unit V mV



mV/W



IREF



IKA=10mA,R1=10KΩ,R2=∞



1.5



4



1.5



4



1.5



4



µA



∆IREF/∆T



IKA=10mA,R1=10KΩ,R2=∞ TA =Full Range



0.4



1.2



0.4



1.2



0.4



1.2



µA



IKA(MIN)



VKA=VREF



0.45



1.0



0.45



1.0



0.45



1.0



mA



IKA(OFF)



VKA=36V,VREF=0



0.05



1.0



0.05



1.0



0.05



1.0



µA



VKA=VREF,IKA=1 to 100mA f 1.0KΩ



0.15



0.5



0.15



0.5



0.15



0.5



Ω



ZKA
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PROGRAMMABLE SHUNT REGULATOR



TEST CIRCUITS



Fig. 1 Test Circuit for VKA=VREF



Fig. 3 Test Circuit for IKA(OFF)



Fig. 2 Test Circuit for VKA≥ VREF
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PROGRAMMABLE SHUNT REGULATOR



TYPICAL PERFORMANCE CHARACTERISTICS Fig. 4 Cathode Current vs. Cathode Voltage



Fig. 6 Change In Reference Input Voltage vs. Cathode Voltage



Fig. 8 Small Signal Voltage Amplification



vs. Frequency



Fig. 5 Cathode Current vs. Cathode Voltage



Fig. 7 Dynamic Impedance Frequency



Fig. 9 Pulse Response
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PROGRAMMABLE SHUNT REGULATOR



TYPICAL APPLICATIONS Fig. 10 Shunt Regulator



VO = (1 +



Fig.11 Output Control for a Three-Terminal Fixed Regulator



Fig.12 High Current Shunt Regulator



) VREF



VO = VREF (1 + )



Fig. 13 Current Limit or Current Source



VO = (1 +



) )VREF R1



R2



R1 R2



Fig. 14 Constant-Current Sink



TRADEMARKS The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not intended to be an exhaustive list of all such trademarks.



ACEx™ CoolFET™ CROSSVOLT™ E2CMOS™ FACT™ FACT Quiet Series™ FAST® FASTr™ GTO™ HiSeC™



ISOPLANAR™ MICROWIRE™ POP™ PowerTrench® QFET™ QS™ Quiet Series™ SuperSOT™-3 SuperSOT™-6 SuperSOT™-8



TinyLogic™ UHC™ VCX™



DISCLAIMER FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. LIFE SUPPORT POLICY FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION. As used herein:



1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, or (c) whose failure to perform when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in significant injury to the user.



2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life support device or system, or to affect its safety or effectiveness.



PRODUCT STATUS DEFINITIONS Definition of Terms Datasheet Identification



Product Status



Definition



Advance Information



Formative or In Design



This datasheet contains the design specifications for product development. Specifications may change in any manner without notice.



Preliminary



First Production



This datasheet contains preliminary data, and supplementary data will be published at a later date. Fairchild Semiconductor reserves the right to make changes at any time without notice in order to improve design.



No Identification Needed



Full Production



This datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes at any time without notice in order to improve design.



Obsolete



Not In Production



This datasheet contains specifications on a product that has been discontinued by Fairchild semiconductor. The datasheet is printed for reference information only.
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LM336B-2.5 Programmable Shunt Regulator 

Operating Temperature Range LM336-2.5/LM336B-2.5 ... Long Term Stability ... LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT ...
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LM336-5.0.LM336B-5.0 Programmable Shunt Regulator 

Easily Trimmed for Minimum Temperature Drift. â€¢ Fast Turn On. Description. The LM336-5.0 / LM336B-5.0 integrated circuits are precision 5.0V shunt regulators.
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LM431 Adjustable Precision Zener Shunt Regulator - SMD.ru 

to the sharp turn-on characteristics this device is an excel- lent replacement for many zener diode applications. ... 2002 National Semiconductor Corporation.
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shunt supply 

Nov 12, 2018 - +88.8. +153. mA. +88.8. 0.00. Volts. +88.8. -51.8. PTT. D13. TL431. 2.5-32V. mA. +88.8. 0.00. ZENERS 5 W @ 51 V MAX CURRENT 93 mA !!
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voltage regulator 

1 = +12V, POWER INPUT. 2 = +12V, SENSE INPUT. 3 = GROUND ... Nine-piece Long-Handle Com-bi- nation Wrench Set. Members are also invited to submit ...
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RG25 Regulator 

... means graphic, electronic or mechanical, including photocopying, recording, taping or information storage and retrieval systems without the written permission ...
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LM325 Dual Voltage Regulator 

n Â±15V tracking outputs n Output current to 100 mA n Output voltage balanced to within 2% n Line and load regulation of 0.06% n Internal thermal overload ...
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Regulator Adjustment - Rapco, Inc 

Turn T handle adjusting screw clockwise to increase vacuum or pressure, or counter clockwise to decrease vacuum or pressure. When decreasing vacuum or ...
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EXAMPLES OF PROGRAMMABLE MIXING Programmable Mixing 

7) Move the cursor to the MX2 line with the cursor key, and to ... ed into 11 equal parts and adjustment is pos- ..... 3) To activate Throttle Hold (Manual), move the.
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12-Cup Programmable Coffeemaker Cafetière programmable de 12 ... 

Réchaud à revêtement antiadhésif. 8. Écran ACL. 9. Horloge/minuterie programmable à arrêt automatique. †10. Carafe de 12 tasses/60 oz. (1800 ml (Pièce no ...
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LM309 5-Volt Regulator 

on digital logic cards eliminating the distribution problems association with single-point regulation The devices are available in two standard transistor packages ...
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2H3-[ ] Vacuum Regulator 

and/or vacuum adjustment range. A foam filter provides protection to the internal valve and system components. Operation. Vacuum created by the air pump ...
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programmable automation pdf 

Fauteuil De Son Altesse Royale Madame Duchesse Dangoul Me Fondation Annu, Pro Silverlight 3 In. C Experts Voice In Silv, and many other ebooks. We have ...
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Programmable Digital Signal Processors 

Since the early 1960s, three goals have driven the development of DSP imple- ... these cost trade-offs have resulted in four primary implementation options,.
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LM109 LM309 5-Volt Regulator 

of 200 mA if adequate heat sinking is provided With the. TO-3 power package the available output current is greater than 1A. The regulators are essentially ...
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2H3-[ ] Vacuum Regulator 

Vacuum created by the air pump enters the valve cen- ter body, then bleeds through the diaphragm orifice to the top of the diaphragm. The outer bottom portion ...
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replacement hose and regulator 

Entfernen Sie den vorhandenen Schlauch und Regler vom Grill. Verwijder ... Place hose and regulator onto the valve or manifold connection. Aseta letku ja ...
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KA723 Precision Voltage Regulator 

Symbol. Conditions. Min. Typ. Max. Unit. Line Regulation. âˆ†VO. VI = 12V to 15V. VI = 12V to 40V. -. 0.01. 0.1. 0.1. 0.5. %. TMIN â‰¤TAâ‰¤TMAX. VI = 12V to 15V.
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Current Regulator - Souterweb 

damage to the device; this comprises current limiting, power limiting ... General Description ... output current so as to reduce power dissipation and prevent.










 


[image: alt]





HA17431 Series Shunt Regulators Application Note - Exvacuo 

May 6, 2001 - Design your application so that the product is used within the ranges guaranteed by Hitachi particularly for .... Design Guide for AC-DC SMPS (Switching Mode Power Supply) ..................... 21 ... 7.2.3 Practical Example .
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Regulator Adjustment - Rapco, Inc 

the point you would like to be then back up to that point. Usually a quarter turn adjustment at a time is sufficient. Remember to reset the locking tabs once you.
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R1224 REGULATOR THEORY 

the overvoltage protection in the R1224 works by shorting the ENABLE pin to ground ... wire of the indicator lamp to a fused source of power from the aircraft bus.
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LinCMOS PROGRAMMABLE LOW-POWER ... - LED 

1. POST OFFICE BOX 655303 â€¢DALLAS, TEXAS 75265. D Input Offset Voltage .... is available, including small-outline and chip-carrier versions for high-density ... MHz Ï†m. Phase margin. 46Â°. 40Â°. 34Â°. AVD. Large-signal differential voltage ..... f
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Programmable Logic Controllers 

Feb 2, 2013 - Mode of synchronous functioning: â€“ Synchronous ... Synchronous writing in all the exits. .... Filling should stop when the level sensor goes true.
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