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LM129/LM329 Precision Reference General Description The LM129 and LM329 family are precision multi-current temperature-compensated 6.9V zener references with dynamic impedances a factor of 10 to 100 less than discrete diodes. Constructed in a single silicon chip, the LM129 uses active circuitry to buffer the internal zener allowing the device to operate over a 0.5 mA to 15 mA range with virtually no change in performance. The LM129 and LM329 are available with selected temperature coefficients of 0.001, 0.002, 0.005 and 0.01%/˚C. These references also have excellent long term stability and low noise. A new subsurface breakdown zener used in the LM129 gives lower noise and better long-term stability than conventional IC zeners. Further the zener and temperature compensating transistor are made by a planar process so they are immune to problems that plague ordinary zeners. For example, there is virtually no voltage shift in zener voltage due to temperature cycling and the device is insensitive to stress on the leads. The LM129 can be used in place of conventional zeners with improved performance. The low dynamic impedance simplifies biasing and the wide operating current allows the replacement of many zener types.



The LM129 is packaged in a 2-lead TO-46 package and is rated for operation over a −55˚C to +125˚C temperature range. The LM329 for operation over 0˚C to 70˚C is available in both a hermetic TO-46 package and a TO-92 epoxy package.



Features n n n n n n n n



0.6 mA to 15 mA operating current 0.6Ω dynamic impedance at any current Available with temperature coefficients of 0.001%/˚C 7µV wideband noise 5% initial tolerance 0.002% long term stability Low cost Subsurface zener



Connection Diagrams Metal Can Package (T0–46)



Plastic Package (TO-92)



DS005714-4 DS005714-6



Pin 2 is electrically connected to case



Bottom View Order Number LM129AH, LM129AH/883, LM129BH, LM129BH/883, LM129CH, LM329AH, LM329BH, LM329CH or LM329DH See NS Package H02A
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Bottom View Order Number LM329BZ, LM329CZ or LM329DZ See NS Package Z03A



www.national.com



LM129/LM329 Precision Reference



March 2000



LM129/LM329



Typical Applications Simple Reference
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Operating Temperature Range LM129 LM329 Storage Temperature Range Soldering Information TO-92 package: 10 sec. TO-46 package: 10 sec.



If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ Distributors for availability and specifications. (Note 3) Reverse Breakdown Current Forward Current



30 mA 2 mA



−55˚C to +125˚C 0˚C to +70˚C −55˚C to +150˚C 260˚C 300˚C



Electrical Characteristics (Note 2) LM129A, B, C Parameter Reverse Breakdown Voltage



with Current (Note 4) Reverse Dynamic Impedance



Units Min



Typ



Max



Min



Typ



Max



6.7



6.9



7.2



6.6



6.9



7.25



V



0.6 mA ≤ IR ≤ 15 mA



9



14



9



20



mV



TA = 25˚C, IR = 1 mA



0.6



1



0.8



2



Ω



7



20



7



100



µV



TA = 25˚C, 0.6 mA ≤ IR ≤ 15 mA



Reverse Breakdown Change



LM329A, B, C, D



Conditions



TA = 25˚C,



(Note 4) RMS Noise



TA = 25˚C, 10 Hz ≤ F ≤ 10 kHz



Long Term Stability



TA = 45˚C ± 0.1˚C,



(1000 hours)



IR = 1 mA ± 0.3%



Temperature Coefficient



IR = 1 mA



20



20



ppm



LM129A, LM329A



6



10



6



10



ppm/˚C



LM129B, LM329B



15



20



15



20



ppm/˚C



LM129C, LM329C



30



50



LM329D Change In Reverse Breakdown



30



50



ppm/˚C



50



100



ppm/˚C



1 mA ≤ IR ≤ 15 mA



1



1



ppm/˚C



1 mA ≤ IR ≤ 15 mA



12



12



mV



1 mA ≤ IR ≤ 15 mA



0.8



1



Ω



Temperature Coefficient Reverse Breakdown Change with Current Reverse Dynamic Impedance



Note 1: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is functional, but do not guarantee specific performance limits. Note 2: These specifications apply for −55˚C ≤ TA ≤ +125˚C for the LM129 and 0˚C ≤ TA ≤ +70˚C for the LM329 unless otherwise specified. The maximum junction temperature for an LM129 is 150˚C and LM329 is 100˚C. For operating at elevated temperature, devices in TO-46 package must be derated based on a thermal resistance of 440˚C/W junction to ambient or 80˚C/W junction to case. For the TO-92 package, the derating is based on 180˚C/W junction to ambient with 0.4" leads from a PC board and 160˚C/W junction to ambient with 0.125" lead length to a PC board. Note 3: Refer to RETS129H for LM129 family military specifications. Note 4: These changes are tested on a pulsed basis with a low duty-cycle. For changes versus temperature, compute in terms of tempco.
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LM129/LM329



Absolute Maximum Ratings (Note 1)



LM129/LM329



Typical Applications Low Cost 0–25V Regulator



DS005714-7



Adjustable Bipolar Output Reference



DS005714-8
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LM129/LM329



Typical Applications



(Continued) 0V to 20V Power Reference



DS005714-9



External Reference for Temperature Transducer



DS005714-2
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LM129/LM329



Typical Applications



(Continued) Positive Current Source



DS005714-11



Buffered Reference with Single Supply



DS005714-3
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LM129/LM329



Schematic Diagram



DS005714-10



Typical Performance Characteristics Reverse Characteristics



Response Time



Forward Characteristics



DS005714-13



Dynamic Impedance



DS005714-14



Reverse Voltage Change



Zener Noise Voltage



DS005714-17



DS005714-16



7



DS005714-15



DS005714-18
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LM129/LM329



Typical Performance Characteristics



(Continued)



Low Frequency Noise Voltage



DS005714-5
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LM129/LM329



Physical Dimensions



inches (millimeters) unless otherwise noted



Metal Can Package Order Number LM129AH, LM129AH/883, LM129BH, LM129BH/883, LM129CH, LM329AH, LM329BH, LM329CH, or LM329DH NS Package H02A
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LM129/LM329 Precision Reference



Physical Dimensions



inches (millimeters) unless otherwise noted (Continued)



Plastic Package Order Number LM329BZ, LM329CZ, or LM329DZ NS Package Z03A



LIFE SUPPORT POLICY NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL 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, and whose failure to perform when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the user. National Semiconductor Corporation Americas Tel: 1-800-272-9959 Fax: 1-800-737-7018 Email: [email protected] www.national.com



National Semiconductor Europe Fax: +49 (0) 180-530 85 86 Email: [email protected] Deutsch Tel: +49 (0) 69 9508 6208 English Tel: +44 (0) 870 24 0 2171 Français Tel: +33 (0) 1 41 91 8790



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.



National Semiconductor Asia Pacific Customer Response Group Tel: 65-2544466 Fax: 65-2504466 Email: [email protected]



National Semiconductor Japan Ltd. Tel: 81-3-5639-7560 Fax: 81-3-5639-7507



National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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LM369 Precision Voltage Reference 

Note 7 In metal can (H) iJ-C is 75 C W and iJ-A is 150 C W In plastic DIP iJ-A is 160 C W In S0-8 iJ-A is .... systems which (a) are intended for surgical implant.
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LM3999 Precision Reference 

lows the zener to operate over 0.5 mA to 10 mA current range with essentially no change in voltage or temperature coefficient. Further, a new subsurface zener ...
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High Precision 2.5 V IC Reference AD580 - Datasheet catalog 

Small, Hermetic IC Package: TO-52 Can. MIL-STD-883 Compliant Versions Available ..... www.datasheetcatalog.com. Datasheets for electronics components.
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PRECISION TIMERS 

vs. LOW-LEVEL OUTPUT CURRENT. â€“ Low-Level Output V oltage â€“ V. V. OL. IOL â€“ Low-Level Output Current â€“ mA. 0.1. 0.04. 0.01. 1. 2. 4. 7 10. 20. 40. 70 100.
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Longlife High Precision 

DonnÃ©es TeCHniqUes | TECHniSCHE HAUpTDATEn | TeCHniCaL DaTa. Les tours de haute ... Hauteur de pointe au-dessus du chariot. SpitzenhÃ¶he Ã¼ber dem ...
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amplifier models - Precision Power 

All power ratings given above are tested at 12.5V; 4 ohms; 20Hz - 200Hz. General Specifications ..... address, and product description. IN ORDER FOR THIS ...










 


[image: alt]





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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Precision] Carburetor Service 

X. X. X. Removal of float bracket 178-47 from new floats made after 2010 by Volare. SB-13. X. X. Inspection of Accelerator Pump Plungers. X. SB-11. X. X. X. X. X.
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CD4538BC Dual Precision Monostable 

45. 38BC. Block Diagram. RX and CX are External Components. VDD = Pin 16. VSS = Pin 8 ... (while inputs B and CD are held to VDD) a valid trigger is.
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Precision Power .fr 

PC225. $279.00 PC4100. $999.00 PRO15. $1,199.00 DAC-348. $999.00 ACCH95. $10.00. PC250. $379.00 PC650. $799.00 PEQ-114. $299.00 QBASS REM'T.
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INA114 Precision INSTRUMENTATION AMPLIFIER 

tile 3-op amp design and small size make it ideal for a ... It operates with power ...... party's products or services does not constitute TI's approval, warranty or ...
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Catalogue - BRG Precision Products 

The protocol define 10 time display format, display hour/minute, year/moth/day, week. System will get current time when meeting time value, and change ASCII ...
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powerclass - Precision Power 

SYSTEM DIAGRAM THREE. SYSTEM DIAGRAM FOUR. BLOCK DIAGRAM. FRONT ENDPLATE DIAGRAM. ADDENDUM. SPEAKER WIRING. WARRANTY ...










 


[image: alt]





POWERCLASSâ„¢ - Precision Power 

PowerLock Speaker and Power Wire Connectors ..... number, return address, a copy of your sales receipt, and a description of the problem to: PrecisionPower ...
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Liasse fiscale ELECTRO PRECISION 

195 306. -26 552. 123 693. 7 430. 211 054. 93 097. 3 273. 3 807. 1 065 220. 6 762 ..... HR. /. /. VI â€“ Cotisation fonciÃ¨re des entreprises : qualification des effectifs.
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powerclass - Precision Power 

our commitment to offer you unparalleled versatility and quality for years of ... Purchase Date .... breaker is to protect your vehicle from fire in case the power.
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Precision Step Motors - CNC25 

leading-edge production technology and ongoing quality control programs .... 4.0. 700. 10. 17.0. 0.093. 16PU-M006. 3.75. 7.60. 0.40. 19.5. 10.5. 700. 10. 17.0.
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DCX-730 - Precision Power 

chassis point (preferably bare or scraped sheet metal) near to where ... Open this cover to plug in a mini-USB connector. This port is used to .... This may tax both.
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Liasse fiscale PGM PRECISION 

NÂ° 10937 âœ± 20. Formulaire obligatoire (article 53 A du code gÃ©nÃ©ral des impÃ´ts). DGFiP NÂ° 2050-SD 2018. DÃ©signation de l'entreprise : DurÃ©e de l'exercice ...
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Preamp O ... - Precision Power 

The ground wire should be of the same gauge as the power wire. As ..... number, return address, a copy of your sales receipt, and a description of the problem to:.
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(GMTI mode), double precision 

Doppler filtering. Slow moving target. Fast moving target. Space filtering. (Antenna). STAP. Space-Time Adaptive Processing. â†’A space filter per Doppler cell.










 


[image: alt]





troubleshooting manual - Precision Airmotive 

Apr 30, 2002 - THROUGH LOOSE INTAKE. PIPES OR DAMAGED ... REFER TO AIRCRAFT MANUFACTURER'S ... THROUGH MANIFOLD DRAIN. CHECK ...
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INA114 Precision INSTRUMENTATION AMPLIFIER 

connection to assure good common-mode rejection. A resis- tance of 5Î© in series with ... achieved by buffering trim voltage with an op amp as shown. FIGURE 2.










 


[image: alt]





amplifier models - Precision Power 

Adaptive PWM Power Supply (DCX 300.4, DCX 600.4, DCX 800.5). AP-IV Protection Circuity ...... address, and product description. IN ORDER FOR THIS ...
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