1)Phantom power issues from the homerecording.com bbs

From the following posts and articles, we can come to several conclusions:

1) Phantom power will not damage modern recording microphones (including ribbons and dynamics) that are factory wired and are connected with a properly wired cable.

2) Hot plugging (plugging the mic in or out with the phantom power on) probably won’t hurt the mic, though opinion is divided. If you have a mic you are very fond of or you can’t afford to replace, it would probably be prudent to switch the phantom power off for several seconds before plugging in or pulling out the mic.

Bruce Bartlett

Will phantom power damage dynamic or ribbon mics?

When you switch on phantom power in some mixers, phantom is applied to all the mic inputs at once. What will happen if you plug a dynamic or ribbon mic into one of those inputs? Will it be damaged by the phantom powering?

Not if the mic has a balanced output, and is wired correctly. Even if the mic is a dynamic or ribbon type, phantom will not hurt the mic. 

Phantom powering applies a positive voltage to pins 2 and 3 in the mic, and the ground of the phantom supply is connected to pin 1. In a condenser mic, pins 2 and 3 are wired to the circuitry inside the mic. Phantom current entering pins 2 and 3 goes through the mic circuit, then exits out pin 1 and returns to the supply ground.

In a dynamic mic or ribbon mic, pins 2 and 3 are wired to the mic’s voice coil or ribbon. Normally, the coil or ribbon is floating from the pin 1 ground. So the circuit loop to and from the phantom supply is incomplete. No current can flow through the mic’s voice coil or ribbon if you apply phantom power. Result: no damage.

On the other hand, if one end of the voice coil or ribbon is accidentally shorted to ground inside the mic, several milliamps of current from the phantom supply will flow through the voice coil or ribbon back to the ground of the supply. This current can deform the ribbon or immobilize the mic diaphragm. 

In short, if the mic has a balanced output in which the voice coil or ribbon is NOT connected to mic ground, phantom will not damage the mic. If the mic has an unbalanced output because the voice coil or ribbon IS shorted to mic ground, phantom could damage the mic. 

Hope this helps...

Bruce Bartlett
Mic engineer

Lambo

Following is a response from Beyerdynamic regarding ribbon mics and their inadvertent exposure to phantom power. The question: Phantom power damages ribbon mics, fact or myth?

James, 

The Ribbon-Microphone myth is just that... a myth. 

In Dynamic and Ribbon Microphones, pin 1 is wired to chassis ground. In 
other words, the phantom power is dead-ended at the base of the microphone, 
and will not reach the ribbon (or the dynamic's diaphragm). 

Please be careful, though. If the microphone has been re-wired, post 
factory, you may run into a problem: if someone decided to un-do the 
grounding of pin 1 you can damage the diaphragm or ribbon. 

Alexis Kurtz 
_____________________ 
Alexis D. Kurtz 
Applications Engineer 
beyerdynamic))))North America 
alexis@beyerdynamic.com www.beyerdynamic.com
drstaw

I don't own any ribbon mics, but I'd like to, having heard great things about their sound. 
But I didn't start this "Myth" about the phantom power hazard. 
Here's a quote from the Coles 4038 Ribbon Mic users manual:

NEVER PLUG THE 4038 INTO PHANTOM or "T" POWERED MIC INPUTS.
"T" Power will instantly destroy a ribbon and also can hurt a dynamic mic. Phantom power can do the same if you have a bad mic cable. It is best to play it safe by turning off the mic powering and wait a minute. After this it is safe to plug in your ribbon mic. This will allow both of the mic preamps' input capacitors to discharge fully after you turn powering off.

2) General articles on phantom power

Phantom Power 
(and Microphone Interconnect Basics)
...................... From the "Ground" Up! 
by Eddie Ciletti 
  If you’re new to the audio scene, let’s start with a few basic electronic concepts then move on to Microphones and see how all of the connections are made, audio and phantom power.

AC/DC
What’s that you say? You don’t know your AC from your DC? Audio is considered an Alternating Current, a.k.a. "AC." (So is 120-volt "wall" power.) But electronic circuits need Direct Current (DC) to turn them on, from batteries or power supplies. Like a speaker in reverse, a dynamic mic consists of a coil of wire suspended in a magnetic field. When vibrations move the cone or "diaphragm," the energy stored in the magnet is transferred to the wires. (A Dynamic mic is passive and needs no power.)

A DEDICATED SUPPLY 
The preamplifier inside Vacuum Tube microphones requires both plate and filament voltages. Power and audio are delivered via special, multi-conductor cables and non-standard connectors from a dedicated power supply. Only then does the mic-level signal appear at a standard three-pin XLR connector. Transistorized microphones require much less power and can operate from a battery, hence the idea for phantom power, a system of distributing a DC voltage through a standard mic cable. All condenser mics (except electrets) requires a fairly large, but low current DC polarizing voltage that is applied to a diaphragm — similar to a drum head, but thinner and plated with a molecularly thin conductive layer that is typically gold. The signal is not strong enough to venture into the outside world without an internal buffer / preamp (active electronics) that also requires power.

A BALANCED BREAKFAST
Compared to both consumer (-10dBV) and professional (+4dBu) Line levels, Microphones produce a signal that can be considerably lower in level, hence the need for an external preamplifier. Every precaution is taken to minimize noise. By design, this begins with using two wires for the signal — referred to as "balanced" — plus a shield. Contrast this with a passive electric guitar — that is, one with no active internal electronics (i.e., a battery is required). A guitar cable uses a single conductor plus a shield, an unbalanced signal.

PHANTOM POWER: First you see it, then you don't.. The rear of a Female XLR is shown in Figure One with a Red wire on Pin-2 and a Black wire on Pin-3. Pin-1 is called "ground" and the reference to terra firma implies that the metal body of the mic will ultimately connect to the "earth" and is therefore safe to touch even if you are barefoot in a pool of water (the Green wire). A good ground connection also improves noise immunity.

HOT AND COLD
In most cases, a "balanced" signal appears on both pin-2 (hot) and pin-3 (cold.) "Hot and cold" refer to Polarity, plus and minus (+ and -), respectively. As you can see on the left side of Figure One, the same signal appears on pin-3 with reverse-polarity, that is, 180 degrees "out-of-phase." Even though the AC signal is constantly changing, it is important to establish a reference, in the same way that a loud speaker has "polarized" terminals. A kick drum creates air pressure that moves the mic diaphragm, generating a positive going voltage on pin-2. After trips to and from all of the processing and recording gear you can imagine, a woofer should recreate that same in-your-face gust of air. (Only better, of course!)

HOT STUFF
With properly designed balanced gear, output polarity equals input polarity, so it doesn’t matter whether Pin-2 or Pin-3 is designated as "hot," so long as the input and output wiring is consistent — with regard to polarity — throughout your system. You will occasionally have to interconnect unbalanced gear, in which case the tip (of a quarter-inch plug) or the center-pin (of an RCA connector) are always "hot." However, be very careful when interfacing unbalanced gear that uses XLR connectors. If one is designated pin-2 hot and the other as pin-3 hot, all you will get is NOT!

LOW, SEE?
A microphone’s source impedance is 200 ohms (W ). Speakers are lower at 4W , 8W or 16W , but a Professional "lo-Z" mic is optimized to drive a long cable without signal degradation. This is in direct contrast to a passive electric guitar, which is an unbalanced, hi-Z device that is susceptible to every snap, crackle and pop technology can generate.

Please Note: The built-in preamps in modern condenser microphones do not necessarily produce signal on pin-3, but the impedance of pin-3 must match that of pin-2 for noise immunity.

FEELING REJECTED
Two (identical but) out-of-phase signals do not combine on a mixer, they cancel. A Mixer, by nature, "sums" all of the channels together. But subtracting a balanced signal — by using a "differential" input amplifier (active) or a transformer (passive) — generates two results. First, the audio signals "add up" instead of cancel. Second, any noises common to pin-2 and pin-3 (like the red "spike" in Figure One) are left behind. "Common Mode Rejection" is the term used to describe how well a preamp can ignore the fact that you ran a mic cable right next to a wall wart. Try that with a guitar cable!

TRANS-SENSUAL
A vintage preamp is not likely to have phantom power because either dynamic mics were used or the condenser mics of the day had their own external supplies. In addition, you will occasionally run into a piece of gear with a quarter-inch mic input. To connect a balanced dynamic mic, you will need a transformer/adapter, Radio Shack part number 274-016. It may not be audiophile-grade, but it will get you started.

DON’T BE SCARED
Though miniaturization started before "solid state" electronics, transistorized circuitry ushered in a new era of devices whose power requirements were considerably lower than their vacuum tube counterparts. Older versions of the Neumann U-87 included a "window" in the case to expose a meter that indicated the presence of either the internal Battery or the "external" Phantom power.

Battery operation implies that very little current was required. That a system was devised to send power down a standard mic cable was even more clever. Quite simply, +48 volts DC is piggybacked on top of both AC signals — on pin-2 and pin-3 — via two resistors, without disturbance. (This is the "Phantom" signal.) The negative or "return path" to the DC supply is connected to pin-1.

DOCTOR F’s D.I.Y. PHANTOM PROJECT
To create a phantom power adapter, your project box should include two connectors: a Female XLR as mic input and a Male XLR to feed the mic signal to the preamp. Then — with a suitable 48-volt DC power supply — make the positive and negative connections to the Yellow and Green wires, respectively, as shown in Figure One. (Most parts are available from such "catalog" suppliers as Radio Shack, MCM Electronics, Digi-Key and Mouser Electronics.)

PLEASE NOTE:
The typical value of the two resistors is 6.81k-ohm. More than just the audio and the source impedance (of pin-2 and pin-3) must be balanced. The "phantom" resistors must also match to a tolerance of at least 1% — .1% tolerance would be even better.

The resistor color code is interpreted as follows. The first three stripes from left to right are the significant figures. For example: 1st stripe (blue = 6), 2nd stripe (gray = 8), 3rd stripe (brown = 1). The 4th stripe is the decimal multiplier, in this case brown = one "zero" instead of the number "one." The fifth stripe is the tolerance: brown = 1%. So, from that you can conclude that the value is 6.81kW . Low-noise metal-film resistors were used in Figure One along with a "local" capacitor to filter any noise.

Good luck!


http://www.digitalprosound.com/2001/08_aug/features/phantom.htm
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	Bruce Trump, Texas Instruments, Tucson, AZ

The electret microphone capsule is similar to those commonly used in telephones, cassette recorders, and computers. The element functions as a capacitor with a fixed trapped charge. Sound pressure moves a diaphragm, producing variations in the capacitance. This action produces an ac-output voltage with an extremely high source impedance. A FET inside the capsule uses an external-resistor drain load (Figure1). R1 and R2 provide an appropriate load impedance and voltage from the 10V supply. The basic performance of this simple capsule is excellent, but it requires further signal processing to conform to professional phantom-powered-microphone standards.

The output of a phantom-powered microphone is a low-impedance differential signal. IC1 is a simple voltage buffer that provides low-impedance drive for one output. IC2 is a unity-gain inverter that derives its drive from the output of IC1. Bias for the noninverting input of IC2 comes from a heavily filtered output of IC1. We selected the dual op-amp IC1/IC2 for its low noise and low distortion properties. R6 and R7 provide immunity from long-line capacitance, RF interference, and transients that occur when you "hot- plug" the microphone into a live phantom-power source. The amplifier outputs use ac coupling, C2 and C3 , to the microphone's output terminals to block the dc phantom-power voltage on the audio lines. Differential-output voltage capability is limited to approximately 2V p-p because of the limited power supply available to drive the op-amp output currents. This level is adequate, because it corresponds to an extraordinary sound level beyond the linear range of the capsule.

Phantom-powered microphones derive power for their active circuitry from the receiving-end circuit through the same leads that transmit the audio signal. The 48V phantom-power supply couples through two 6.8-kΩ resistors, R10 and R11, to both signal lines. This coupling allows the microphone's low output impedance to drive a differential ac signal on the relatively "soft" impedance of the phantom supply voltage. In the microphone, power comes from the signal lines through resistors R8 and R9. Zener diode D1 regulates the voltage. These resistors also provide a soft impedance on the balanced line, allowing the outputs of IC1 and IC2 to inject their differential ac-output signal. You can locate the microphone hundreds of feet from the receiving-end phantom power and amplifier and still obtain excellent performance.

The receiving-end amplifier, IC3, is a low-noise instrumentation amplifier with three internal op amps. Its configuration and laser-trimmed resistors provide excellent CMR (common-mode-rejection) properties. The high CMR rejects noise and power-line hum that appear equally in both signal lines. Low noise (1 nV/[image: image2.png]WHz



 ), though unnecessary for high-output microphones such as those described here, is necessary in professional- audio equipment to accommodate the use of low-output ribbon and dynamic microphones. These microphone types are strictly passive electromechanical generators and do not require a power source. Phantom power earns its name from the fact that these microphone types "float" at 48V without harm. The electret capsules are available in various sizes and physical configurations. They include both omnidirectional and directional (cardioid) types. Directional capsules have a vent in the rear; you must mount them with free access to both the front and the back to obtain proper characteristics.
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http://www.reed-electronics.com/ednmag/index.asp?layout=article&articleid=CA152877
Excerpted from The Phantom Menace

 By EDDIE CILETTI

Mix, Aug 1, 2002

PHANTOM POWER: DON'T BE AFRAID 

Questions about phantom power generate much e-mail. To clear up some of the mystery, let's see how it applies in a basic way — to condenser and dynamic microphones. Figure 2 (not available) shows the essential hardware; 48 volts feeds a pair of 68k-ohm resistors connected to pin-2 and pin-3, the signal pins. The DC “return” path shares pin-1 with the earth/shield connection. A local capacitor keeps the signal clean.

As mentioned earlier in this piece, phantom power is distributed as a common-mode DC signal, riding piggyback on top of the audio signal. This clever solution was backward-compatible with existing cables and microphones. The pair of sine waves represents the differential signal (one is 180° out-of-phase with the other); noise is represented by the red spikes, both of which are in phase. When all signals get to the preamp, the differential input amplifier does just that, it “looks for the difference.” Subtracting pin-3 from pin-2 translates into a double negative, otherwise known as “addition” for the intended audio but “subtraction” for the noise (aka, cancellation). Table 1 shows how CMRR can be different at various frequencies.

TINY RIBBON, BIG SOUND 

I spoke with David Royer of Royer Labs (www.royerlabs.com) and Wes Dooley of Audio Engineering Associates (www.wesdooley.com ), both of whom manufacture ribbon microphones in the good old U.S. of A. Each does his best to educate users on the do's and don'ts of ribbon technology, offering mic placement tips, accessories and a generous warranty policy. (Ribbons are more vulnerable to plosives than dynamic mics.) David now has a phantom-powered ribbon mic that kills two birds with one stone by increasing the output level and protecting the ribbon from miswired cables.

Wes manufactures the AEA R44 to the original specs, offering replacement parts that are interchangeable with the original RCA 44 ribbon mic. Like many retro manufacturers, Wes has taken the time to talk to veteran designers and engineers, collecting some of their stories to share at the upcoming AES show in October. One tip to use an RCA 44 safely on kick drum blew me away (without blowing away the ribbon): Simply lay the 44 on its back against a pillow in the bottom of the drum so that the air goes across the face. I can't wait to try that!

The “ribbon” is a narrow strip of aluminum foil, hammered out in the same old-world-style tradition as gold, gently locked into place with just enough tension to center it within an extremely powerful magnetic gap. (The resonance is at the lowest possible extreme of the audio band.) It is both delicate and articulate. Ribbon microphones are perfectly capable of interfacing with phantom power as long as the cables are correctly wired. If you have a transformerless mic preamp, then turn the phantom power off before connecting the mic so that you allow time for the blocking caps to discharge, just in case they do so at an uneven rate.

AVOID A DREADFUL MISCARRIAGE 

Under normal circumstances, 48 volts are applied to both pin-2 and pin-3 (with respect to ground) and not across the coil or ribbon, both of which are typically isolated from the outside world via a transformer. Because there is no potential difference, phantom power is invisible to dynamic and ribbon mics. However, if pin-1 and pin-2 (or pin-1 and pin-3) are reversed — as would happen with a miswired cable — 48 volts would be applied either across the mic's transformer or across the capsule itself. Turning a dynamic mic into a tweeter is not a good thing. I've seen bad cable trash a perfectly good Sennheiser MD-409 (that is not transformer isolated).

The output impedance of most microphones is 200 ohms, 50 ohms for ribbon mics; the ribbon itself is less than an ohm and requires a step-up transformer to get the signal to a usable level. An input transformer's DC resistance (10 ohms to 40 ohms, typical) is considerably lower than its AC impedance (300 ohms to 12k-ohms, typical). Connecting a miswired cable with the phantom power on will send a momentary spike across the transformer to the coil or ribbon, stretching the latter out of shape.

http://mixonline.com/ar/audio_phantom_menace/
phantom power and bias voltage:
is there a difference?
Many users of professional audio equipment believe there is no difference between phantom power and bias voltage. Not true! Phantom and bias are not interchangeable. This bulletin explains the differences between phantom and bias, and addresses common misconceptions. 

Phantom power is a dc voltage (11 - 48 volts) which powers the preamplifier of a condenser microphone. Phantom power is normally supplied by the microphone mixer, but may also be supplied by a separate phantom power supply. Phantom requires a balanced circuit in which XLR pins 2 and 3 carry the same dc voltage relative to pin 1. So if a mixer supplies 48 volts of phantom, XLR pins 2 and 3 of the microphone cable each carry 48 volts dc relative to pin 1. Of course, the mic cable carries the audio signal as well as the phantom voltage. 

Mixers that supply phantom power contain current limiting resistors which act as control valves. If the microphone or cable is improperly wired, these resistors limit the flow of current to the microphone and thereby prevent damage to the phantom supply circuit. 

A balanced dynamic microphone is not affected by phantom power. However, an unbalanced dynamic microphone will be affected. Although the microphone will probably not be damaged, it will not work properly.

Bias is a dc voltage (1.5 - 9 volts typically) that is provided on a single conductor. 

Unlike phantom power, bias does not require a balanced circuit. Bias supplies power to a Junction Field Effect Transistor (JFET) connected to the output of an electret condenser mic element. The JFET acts as an impedance converter which is a necessity in any microphone design that uses a condenser element. A condenser element has a high output impedance (>1,000,000 ohms). The JFET input loads the output of the condenser element with an even higher impedance (>10,000,000 ohms) to minimize loss of signal level. Also, the JFET output provides a low source impedance <1,000 ohms> to feed the microphone preamplifier. 

In some condenser microphones, the bias voltage must be supplied on the same conductor as the audio. Condenser elements with a built in JFET use this configuration and employ a single conductor, shielded cable. Other condenser microphones utilize separate conductors for bias and for audio. Consult the manufacturer's data sheet to find out the exact wiring configuration. 

A dynamic microphone should not be connected to an input that supplies bias voltage (such as a wireless transmitter) because the audio and the bias voltage will travel down the same conductor. If this occurs, the frequency response of the microphone may be altered or the audio signal distorted. If a dynamic microphone must to be connected to an input with bias voltage, a blocking capacitor must be used. The blocking capacitor is placed in series with the hot conductor of the microphone. The capacitor passes the audio that is present on the hot conductor while blocking the dc bias voltage. The capacitor must have enough capacitance to pass the audio signal without degradation. The exact value depends upon the electronic characteristics of the microphone circuit and must be calculated for each situation. 

Remember, in a typical electret condenser microphone, it is the JFET that requires unbalanced bias and the preamplifier that requires balanced phantom power. Therefore, a condenser microphone that requires phantom power will not work with an input that only supplies bias, e.g. a wireless transmitter. 

Once again: phantom and bias are not interchangeable!

http://www.shure.com/support/technotes/app-phantom1.html
