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Figure 1-4 M-Audio Microtrack 2496, an example of a stereo flash-memory
recorder.

Figure 1-5 Tascam HD-P2, an example of a stereo flash-memory recorder.
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files, costs about $65. Flash-memory recorders can record MP3 or uncom-
pressed PCM wave files (which are CD quality or better).

These recorders have a number of features to consider. Power comes
from replaceable or rechargeable batteries. Available mic connectors are
XLR, 1/4-inch phone (6.35 mm socket), or 1/8-inch phone (3.5 mm socket),
with or without 48V phantom power or plug-in power. Some units come
with built-in or plug-in stereo microphones. Prices range from $400 to $2000.

After making a recording, you connect the USB (Universal Serial
Bus) port in the recorder to the USB port in a computer. The recorder
shows up as a storage device on your computer screen. You drag-and-
drop the recorded sound files to the computer’s HD for editing and CD
burning. The files transfer in a few minutes. Then the flash-memory card
is empty, free to make more recordings.

Nearly all flash-memory recorders include a mic-gain switch to
accommodate both quiet and loud sound sources. Low gain or low ampli-
fication (0–15 dB) is for recording loud sounds (rock concerts); medium
gain (25 dB) is for recording medium sounds (acoustic music, lectures, or
rehearsals); and high gain (50 dB) is for recording quiet sounds (nature,
quiet talking). Most recorders have AGC (automatic-gain control), which
sets the recording level automatically depending on how loud the sound
is. Some units include a limiter to prevent recording above 0 dB level,
which otherwise would cause distortion.

Some examples of flash-memory recorders are the Sony PCM-D1;
Marantz PMD660, PMD670, and PMD671; Core Sound PDAudio®
System, AEQ PAW-120, Edirol R-1 and R-09, M-Audio MicroTrack 2496,
Nagra Ares-M, PocketRec software, Sound Devices 722/744T, Fostex FR-
2, Roland CD2, Mayah Communications Flashman, and Tascam HD-P2.

Flash-Memory Recording System
A lower-cost alternative to a flash recorder is a flash-memory recording
system made of several components (Figure 1-6(a)). This is the signal flow
from start to finish (left to right):

1. A stereo mic (or mic pair) picks up sound and changes it to an elec-
trical signal at mic level (a few millivolts).

2. The mic signals go into a stereo mic preamp. This device amplifies
the mic-level signals up to line level (about a volt). It is built into a
Gemini  iKey Plus.

3. The stereo line-level signals go into an audio interface (such as the
Gemini iKey). It includes an A/D (analog-to-digital) converter that
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changes the analog line-level signal into a digital signal (a series of
ones and zeros).

4. Also in the interface is a USB encoder, which converts the digital
audio signal into USB format. USB is a connection for high-speed
transfer of digital data from one device to another. The USB signal
data comes out of the USB connector in the interface.

5. The USB cable connects to a USB port in a flash drive (USB flash
memory), which records the audio in flash memory as an MP3 or
WAV file. An alternative to a flash drive is an MP3 player that can
record MP3 or WAV files. Some newer iPods can record stereo WAV
files at 44.1 kHz in extended mode..

In summary, the signal flow in Figure 1-6(a) is mics � mic preamp � inter-
face (A/D converter and USB encoder) � flash drive with flash memory.
During playback, the digital audio plays back from flash memory, is con-
verted to analog audio by a D/A (digital-to-analog) converter, and comes
out the headphone jack.
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Figure 1-6 Three equivalent flash-memory recording systems: (a) stereo mic, mic
preamp, interface, and flash drive; (b) stereo mic, mic preamp, and MP3/WAV
player/recorder; and (c) stereo mic and flash-memory recorder.
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Let’s take a closer look at the audio interface in Figure 1-6(a). The
battery-powered Gemini iKey USB audio interface (about $100) has a line
input and a USB output (www.ikey-audio.com). Its noise floor is not up
to professional standards, but it is quiet enough for hobbyist use. The
iKey Plus ($169) has a MIC input.

Some of the components in the flash-memory recording system 
have been combined into one device. For example, Figure 1-6(b) shows a
stereo mic plugged into a mic preamp, which feeds the line input of a
portable MP3 player that can record MP3 or WAV files. One example 
of an MP3 player/recorder is the Cowon Systems iAudio U2 (www.
eng.iaudio.com, about $130), which includes USB 2.0 and records on a
flash-memory card up to 2 GB. Other units are the iriver T30-1GB for 
$119 (www.iriver.com) and the NOMAD Jukebox 3 for $259 (www.
nomadworld.com).

As shown in Figure 1-6(b), you also need a stereo mic and battery-
powered mic preamp to record live music with an MP3/WAV player/
recorder. The mic preamp amplifies the mic signal and sends it to the
player’s line-in connector. One mic preamp is made by Archos (www.
hotmp3gear.com/Microphone.htm). Selling for $49, the Archos preamp is
not professional quality, but it might be all you need. A step up in quality
is the Church Audio ST20A preamp for $80 (www.church-audio.ca or
http://stores.ebay.com/church-audio). The SP-preamp-4 by The Sound
Professionals is a pro-quality unit for $199 (www.soundprofessionals.com).
So is the PA-24NJ preamp from www.sonicstudios.com.

Check out these specs when shopping for a mic preamp:

• S/N ratio: 90 dB is fair; 110 dB or higher is excellent.
• Frequency response: 20 Hz to 20 kHz �2 dB is fair; �1 dB or less is

excellent.
• THD: 0.5% is fair; 0.06% or less is excellent.

If no specs are given, the unit probably is not professional quality.
The components in a flash-memory recording system have been com-

bined in other ways. For example, Figure 1-6(c) shows a stereo mic
plugged into a flash-memory recorder, which we discussed earlier. Built
into the recorder are mic preamp, A/D converter, and flash memory.
Audio is recorded (stored in memory) as an MP3 or WAV file. The signal
flow is mics � mic preamp � A/D converter � flash memory. A USB port
in the recorder can be used to transfer the audio recordings (files) to a 
computer for editing.
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When assembling a flash-memory recording system to record live
music, consider these options:

• If you already. have a flash drive, iPod, or MP3 player/recorder with
a USB port, add a stereo mic, mic preamp, and audio interface. Omit
the MIC preamp if using iKey Plus.

• If you already have a portable MP3/WAV recorder with line-in, add
a stereo mic and mic preamp.

• If you already have a PDA (Personal Digital Assistant), add a stereo
mic, mic preamp/A-D converter, PDAudio card, and PDAudio record-
ing software (all available at www.core-sound.com).

• If you want the convenience of an all-in-one system, use a stereo mic
and a flash-memory recorder. Some recorders come with a stereo mic
built in. Dedicated flash-memory recorders offer higher sound quality
than the multi-component systems.

• If you are recording directly off a mixing board, you can omit the
stereo mic and mic preamp in any of the systems above. Simply plug
the board’s tape-out or rec-out connectors into the line-in connec-
tor(s) of your recording device, using an appropriate adapter cable.

One source of stereo mics, mic preamps, interfaces, and recorders is The
Sound Professionals (www.thesoundprofessionals.com). They offer a wide
variety of devices at different price/quality levels.

MiniDisc Recorder
Now that we covered flash-memory recording systems, let’s look at other
stereo recording devices.

A Hi-MD MiniDisc recorder lets you record uncompressed CD-quality
wave files on low-cost Hi MD MiniDiscs. You get up to 94 minutes record-
ing time on a 1 GB disc. Examples include the MZ-M10 ($300) and MZ-M200
($400). They come with a stereo microphone and earbud headphones.
Because MiniDiscs cost little and are removable, a MiniDisc recorder is a
good choice if you’re recording in the field for a long time and can’t dump
a flash-memory recording to a computer. You must use the provided Sony
software to copy MiniDisc files to a computer. MiniDisc recorders can skip
if bumped, so you need to hold the recorder steady.

DAT Recorder
The DAT recorder, which records high-quality digital audio on a small
DAT tape cassette, is becoming obsolete. Sometimes you can find DAT
recorders on eBay at very low prices.
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