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o0 achieve low noise and 600-Q
(or less) load capability, tra-
ditional recording-studio
mixing panels use high-cost
modular or hybrid amplifiers with
matched input-stage transistors and
push-pull A-B outputs. Though the
expected high performance is
achieved, the solutionis large and ex-
pensive. An alternative approach
uses a low-input-noise audio op amp
added to a high-quality class-A buff-
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er amp. The resulting circuit forms a
variable-gain, transformer-coupled
microphone preamp. The preamp is
equal to the discrete design in perfor-
mance, and superior in cost, size, and
overall complexity.

IC U, is a low-noise LT1115 audio
op amp that’s operated in a class-A
mode by J;, a 2-mA current source
(Fig. 1). U,’s output is buffered by
U,, an LT1010 buffer amp. U, can be
adjusted to supply a class-A stand-
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ing current by the 49.9-Q
resistor at the Boost pin,
and is capable of very low
open-loop distortion.! U,
an LT1097 precision op
amp, is configuredas ade
servo to null output off-
sets that can cause dis-
tortion in the output
transformer, T,. T, is
carefully selected to
match R,, the LT1115’s
characteristic noise resis-
tance.? Both transform-
ers should be properly
shielded and grounded
for optimum perfor-
mance in this low-level
application.

Using the gain control,
the circuit’s overall gain
can be adjusted from 12
to 50 dB. The distortion
and frequency-response,
plotted at an operating
gain of 20 dB, illustrate
the circuit’s performance
(Fig. 2). The risetime of
the preamp approxi-
mates the Bessel re-
sponse characteristic,
now favored by special-
ists in the audio field. For
top performance, the cir-
cuit should be operated

with well-bypassed, low source-im-

pedance power supplies.(]

1Jung, W.G., R.N. Markell, “Low

IDEAS FOR DESIGN

470 .F I k1) 11,1F
= 1.F 35V R
25k = v _—
Reverse audio taperl I i = Optnli,n:ll smlm fo
\ an
499 transformer
<oA%k "
| Bown T, Orange |
; :
| Lol 1
150-0 o . : ;“§ :
microphone $=
1 1 |
input Select for2mA ! !
! l
w2 | 1. | L Red  Yellow
Brown o [ |
3BV I I £ o ]
Black = = BV 4 8y = = Jensen JE-11.BM
oo | Wit §FL +18V

Jensen ;;;I Resistors: 1% metal film

EIRAR 10k = 2 1.9_“"‘ Capacitors: low ESR (equivalent series
LT1097 - resistance) for bypass, high-quality
"Jensen Network Vaues: 1 3, 3 film forothers
-~ < { : Jensen T
oruse2mAcurrentsource - BVS Oy = N.Mllnllwmnnn;,fgamﬁl‘.n

Distortion Video Buffer,” ELEC-
TRONIC DESIGN, March 9, 1989.
2Jung, W.G., Audio IC Op-Amp

1.A LOW‘INPUT NOISE AUDIO OP AMP wr1115)is coupled with a class-A buffer amp

(LT1010) to form a variable-gain, transformer-coupled microphone preamp. By altering the gain control, the
circuit's overall gain can be adjusted from 12 to 50 dB.

20k

LT1115THD + N vs. Frequency (Hz)

= 04 EA
=

-+

2

0.01 :
0.001 ﬁ:
o'ms 1At | 1
20 100 1k
Frequency (Hz)

)

v, = +18
Y, =085Vms
R =600
Ry =1500
1, =5

Applications, Thii'd Edition, How-
ard W. Sams and Co., Indianapolis,
Ind., 1987.
- Audio Precision Amplitude (dBr) vs. Frequency (Hz)
0M\== H 1
~-1.00
% =200
-3.00
-4,00
'5'°°1o 100 1k 10k 100k
Frequency (Hz)
)

ECTR

90|§EI>I’JI‘EMBER 13,1990 o N

I C

2. THE C1 RCUIT’S TOTAL HARMONIC DISTORTION (THD) plus noise is plotted against frequency (a). A second plot
shows the circuit's frequency response (b). Both plots illustrate an operating gain of 20 dB with a balanced input-output.
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