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LED Audio VU Meter Rod Elliott (ESP)



Updated 23 February 2008



PCBs are available for this project. Click the image for details.



Introduction It is quite true that there are many variations of this circuit already on the Net, but for the sake of completeness - and because there are PCBs for this version - here is yet another. The LED meter is simpler and smaller than it's analogue counterpart, and is very common in audio equipment. This version is based on a National Semiconductor IC, and uses the logarithmic version. Each LED operates with a 3dB difference from the previous one, and a jumper is provided to allow dot or bar mode. Thanks to Uwe Beis for the meter display



This project is also an essential part of the expandable analyser to be published soon (or perhaps "eventually"), and one meter circuit is used for each frequency band. There are many other uses for a simple LED VU meter. They are ideal as power meters on amplifiers, can be used with mixers (including the high quality mixer described in the project pages), preamps and any other application where it is important to know the signal level.



Figure 1 - Photos of Two Versions of the LED VU Meter



Description The circuit is completely conventional, and is based on the application notes from National Semiconductor. The circuit is shown in Figure 1 and as you can see it uses a single IC and a few discrete components. DC to the LEDs is almost unfiltered - C1 is included to make sure the IC does not oscillate, and is not a filter cap. This allows



a higher LED current with lower dissipation than would be the case if the DC were fully smoothed, and full smoothing would also require a much larger capacitor. This increases the size and cost of the project - especially important if it is to be used in larger numbers as may be the case with a mixer or analyser.



Figure 1 - The LED VU Meter Circuit



L1 to L7 will normally be green (normal operating range) and L8 to L10 should be red (indicating overload). This gives a 9dB overload margin when the unit is calibrated as described below. As shown, full scale sensitivity (with VR1 at maximum) is 4 Volts peak (approximately 2.8 volts RMS). This is designed for direct connection to highlevel preamps or low power speaker output of an amplifier. Sensitivity is easily changed. JP1 determines dot or bar mode. With the jumper installed, the unit operates in bar mode, meaning that LEDs will light in a continuous bar. If the jumper is omitted, then only the LED corresponding to the current signal level will light. Dot mode uses far less current, but the display is not as visible. Power comes from a 15V transformer (connected to AC1-AC2). You can generally use the smallest one available, as average power is quite low. The peak current is about 120mA DC, so a 5VA transformer will be sufficient to power two meter circuits. One 15V output goes to the terminal AC1, the other to AC2. The 10 ohm resistor isolates the earth connection to help prevent hum if the same transformer is used to power a preamp (for example).



Figure 2 - Power Supply Circuit (Single 15V AC Winding)



The power supply is very simple, and can easily be hard-wired. A 15-0-15V transformer can also be used, so the circuit can use the same transformer as a preamp (for example). The supply voltage must not exceed 25V DC or peak.



Figure 3 - Power Supply Circuit (Two 15V AC Windings - 15-0-15)



If you wish to use a centre-tapped transformer, use the circuit shown in Figure 3. Performance is identical to that of Figure 2 for all intents and purposes.



Note: The total supply voltage must be greater than the reference voltage, but the circuit will work perfectly with supply voltage down to 5V for a reference voltage of 4V or less. If a low voltage supply is used, RDC and DC+ may simply be joined together. The use of raw DC is only a requirement with supply voltages above around 12V to keep the dissipation of the LM3915 within ratings. Battery operation is possible, but be warned that a 9V battery won't last very long. Using the circuit in "dot" more will prolong battery life because of lower average current.



The formula for sensitivity is somewhat complex, and is further complicated by the fact that the same resistors that change the reference voltage also affect the LED current. As shown, LED current is about 12mA. To save you the (very) tedious calculations, I have prepared a table to use to set the reference voltage (the reference voltage sets the signal level for the "all LEDs on" condition). This always needs to be slightly lower than the voltage to be measured, so that fine adjustments can be made with VR1. LED current is fixed at about 10-13mA for all voltages. Ref. Voltage



R3 (k)



R4 (k)



I led (mA)



12 (11.6)



2.2



15



12



10 (9.99)



2.7



15



10.2



8 (8.13)



2.2



10



10.4



6 (5.81)



1.8



5.6



10.5



4 (3.81)



1.2



2.2



12.9



2 (2.20)



1.2



0.82



11.9



Table 1 - Resistor Values For Different Voltages



Now, if the above looks too irksome, or fails to meet your needs, you can download a little calculator that will do exactly what you want, and can even check what values you will get from "real world" resistor values. Click here to download LM3915.zip (12,583 bytes), and extract the files into the directory (folder) of your choice. (Note, the program needs the Visual Basic 4 runtime libraries.) The circuit only senses the positive signal (i.e. it is half-wave only). In most cases this is not a problem, because although audio waveforms are asymmetrical, the overall signal usually balances out over a period of time. If this is not desirable, a simple rectifier circuit using a dual opamp (a cheap one is quite OK) is shown in Figure 2, and can be added between the signal source and the input. This is not a "precision" rectifier, and as such will introduce a small error into the signal, causing the sensitivity of low level signals to be reduced. The lowest couple of LEDs will therefore not be exactly 3dB apart, but for monitoring purposes this error can be completely ignored. If this is to be used, substitute a fixed 100k resistor for VR1 (from Pin 5 to ground) in Figure 1, and bring the signal into the IC via R1 as shown by the dashed line. VR1 in the signal rectifier will be used to change the gain rather than the meter circuit. R3 and R4 should use the values shown in Figure 1 for best accuracy.



Figure 4 - Simple Full Wave Rectifier and Preamp



The signal rectifier needs a +/- supply of 15 volts, and the audio signal is fed directly into the "Audio" input of the meter circuit. I suggest that the signal level to the rectifier be reasonably high (or use the "Set Gain" control to increase the gain of the first stage). This will minimise the errors from the "less than perfect" rectifier. The reason for not using a precision rectifier circuit is simply one of cost - there are more components, the opamp needs to be better than the 1458 specified, and the result is just not worth the extra effort. The speed of the circuit can be adjusted by varying the value of C3. With a high value (say 10uF), the meter will act more like a peak programme meter, holding the highest peaks for a relatively long time. The lower the value, the more quickly the meter will respond. Note - the input to this circuit must be less than 10V RMS at all times. Higher levels will be clamped by the protection diodes (D1, D2), but these cannot be relied upon for continuous protection against high level input signals. Excessive levels will destroy the opamp's input circuit. For higher voltage an input attenuator must be used, and an external limiting resistor (10k) in series with the input is recommended.. The gain of this circuit (as shown) is limited to a maximum of 11. At higher gain values, cheap opamps (such as the 1458) will be unable to amplify the highest frequencies due to their bandwidth limitations. This means that the lowest level signal you can have for a full scale reading will be about 1.3V peak, or about 900mV RMS. The maximum gain I would recommend is obtained using a 4.7k resistor for R3. This will give a gain of about 22, at which point the response will barely make it to 20kHz. This equates to a maximum signal sensitivity of a little under 400mV RMS. It is unlikely that this will ever be needed in practice, as it is far too low to operate any preamp or mixer and retain respectable noise performance.



Calibration



You have (of course) selected the resistors R3 and R4 to give a reference voltage slightly lower than the peak voltage to be measured. Now the meter can be calibrated to suit your application. This could not be simpler. At the maximum level you wish to operate the equipment (as shown on an audio millivoltmeter or oscilloscope with signal applied), adjust VR1 so that the signal illuminates all the green LEDs (L1 is the most sensitive, and L10 indicates maximum level, so L1 to L8 should be lit). If the input is directly from a speaker output, an additional series resistor should be used at the "Aud" input terminal to reduce the level. This can be determined by calculation (I leave this to you) or by experiment. As a guide, for a 50W amplifier, the external resistance should be about 47k ohms. If you are using the external signal rectifier, VR1 should have been omitted from the circuit as described above. Apply the signal voltage to the input of the signal rectifier at the maximum permitted level. Adjust VR1 (on the rectifier) to illuminate LEDs L1 to L8. If you are calibrating the meter for a power amplifier, set the output to a level just below clipping. Adjust the level control until all LEDs are illuminated. This way, if the last LED (L10) lights when you are listening to music, you will know that you are very close to clipping, and the volume should be reduced.
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Download the Wide Range 120dB Plasma VU-Meter -BOM (pdf ) 

Jan 10, 2012 - 10uF/25V chemical. ( C13 is not implemented.) Integrated Circuits. 1 U1. That 4301P. 1 U2. NE555. 1 U3. LM358. Transistors. 1 Q1. MJE340.










 








Page 1 ' UnitÃ© â€“ ProgrÃ¨s - Justice | vU VU VU. VU VU VU VU VU VU ... 

264 714. | 264 714. | 265 099. | 265 099. | 265 283. A37 438 782. A38 438 782. | 265 283. | 265 099. | 265 099. 1 264 373. A39 438 403. A40 438 403. A41.










 








Model AV1-LED Audio-Visual LED Light - Federal Warning Systems 

Remplacement des barrettes de circuit imprimé du système .... intégré procure une puissance sonore de 85 dB à 10 pi (95 dB à 1 m). Deux tensions sont ...










 








Vu, pas vu 

ton école, de ta commune. Observe bien les carrefours, panneaux ... vu ailleurs. Zone 30. Je sais que les voitures ont une vitesse adaptée aux usagers faibles.










 








KING-METER 

6.3 Assisted Power Select or Throttle Level ... The default figure of the top riding speed in the display is ... This indicates that the battery is severely low voltage.










 








COMBINATION METER 

MEâ€“70. METER â€“ METER / GAUGE SYSTEM (for Hatchback). ME. Power Steering ECU. Skid Control ECU (w/ ABS). Center Airbag Sensor Assembly. ECM.










 








Light Meter 

IMPORTANT SAFETY INFORMATION. CAUTION. Take extreme care for the following conditions while measuring. â€¢ Do not operate the meter in an environment ...










 








WATT METER 

Shorting a rechargeable battery or a Watt Meter connected to a rechargeable battery or battery charger cansupply huge currents ... 0 -655 Kwh for Doc Wattson.










 








The Meter Stamp Society Quarterly - TURTLE METER STAMPS 

under Section 501(c)(3) of the Internal Revenue Code. Send financial .... The picture at right. (Figure 1) is the Postmatic Model 7000SA which is de- ... on eBay during the Spring. ...... (All MSS Bulletins as Searchable PDF Files). Mailed Via ...










 








C Meter Inductance Capacitance 

Jan 3, 2011 - Especially qualify in microwave manufacture and measuring switching power supply transformer, filter inductance and so on. LC200A has four ...










 








PIIICE AMPEREME'I'RIQUE CLAMP METER 

Commutateur de fonctions: permet de choisir entre VDC, VAC, AAC, ADC, 9 et 6)) . 5. Touche HIMAX: 'cette touche est utilisÃ©e de deux manieres. Si la touche ...










 








C METER TA2CBA 

Page 1. SOLDA. PY2CSU. L/C METER. TA2CBA.










 








user manual - alti-meter 

May 17, 2007 - reserve parachute closing loop that is properly pulled through the ...... When the device is unlocked, the control unit display shows a colon â€œ:â€�.










 








esr-lcf meter english 

ESR_LCF meter. Author: miron63 [email protected]. Appearance: Ð’Ð½ÐµÑˆÐ½Ð¸Ð¹ Ð²Ð¸Ð´: Described below, the instrument measures: ESR electrolytic capacitors- 0 - 50 ...










 








L-C Meter 

Here is my new inductance & capacitance meter. I had took the analog oscillator part from a well know schematic found on the internet and adapt it for a AVR.










 








combination meter - CapHector 

Brake Master Cylinder. D Brake Fluid Level Warning Switch. Combination Meter. Airbag Sensor Assembly. O/D Off Switch. Buckle Switch. Parking Brake Switch.










 








RF Digital Power Meter 

BirdÂ® Electronic Corporation 1-866-695-4569 www.bird-technologies.com. TABLE OF CONTENTS ..... Rugged: Drop Tested per Military and European Standards ...... integral part of a very robust and sophisticated power measurement solution. ...... MODEL 3










 








CTOUT VU ! 

7: Ã  l'aide des TopSites http://bit.ly/1btNL0I il suffit d'ajouter votre Logo de taille 88x31 ... il suffit d'entrer ce qui suit dans la barre de recherche Google : annuaire ...










 








Antoine VU 

Multimedia Project Manager degree at IIM (International Institute of ... Experience in 3D project management, specialized in 3D animation. ... Project manager on a school project : direction of a 3D pilot film, inspired from an illustrated book ...










 








Le Vu 

(1) AppelÃ© bon pour le service armÃ© ou appelÃ© classÃ© dans le service auxiliaire. 2) ArmÃ© ou auxiliaire, suivant le cas. (3) Conseil da revision og Cornmission de ...










 








esr meter equivalent series resistance meter dbid 5fcd 












 








The Meter Stamp Society Quarterly - TURTLE METER STAMPS 

Postmatic is a company (www.postmatic.net) that sells stamp affixers. This type of business has been alive from the. Mail-O-Meter days in the early 1900's.










 








AC Millivolt Meter 

Frequency Respones. Impedance. +_. +_. +_. 300 V~100V of Full Scale in 12 ranges. -70dB ~ +40dB in 12 ranges. 3% of full scale. Channel 1 and 2 separately.










 








RF Digital Power Meter 

Word, Excel, PPT, PDF, Image. INPUT .... WIth a single download you can view as Distance to Fault or Measurement ..... Directives 73/23/EEC and 93/68/EEC ...... 126 lbs. (57 kg). NOTE: An 8890-008 over-temperature interlock safety switch is ...
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