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ANALOG Low Noise Microphone
DEVICES Preamplifier

SSM-2015

FEATURES The SSM-2015 also offers high siew rate of about 8V/us and tull
* Ultra Low Voitage Noise 1.3nV/vHz DC coupling without any crossover distortion.
* Wide Bandwidth 700kHz @ G =100
» High Slew Rate VT 8V/ius This device is packaged in a 14-pin epoxy DIP and is guaran-
« Very Low Harmonic Distortion ...... e 0.007% @ G = 100 teed over the operating temperature range of —10°C to +55°C
* Excellent CMR.......ccoriiiiiimeirinnnnccineccssssscsnesanes ..... 100dB
* True Differential "Instrumentation” Type Inputs
* Programmable Input Stage Optimizese_vs R, PN CONNECTION
* Low Cost
compi[i]® ~ [14] BIAS
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-55°C 10 +125°C
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ibraphang plaampiitise Supply Voltage ... e B PO e 2 1 83
ide handwidl

rating Temperature Fiange —10 Cto +55°C
urlction Temperature .. . .. +150C
t rage Tempeja —55°C to +125°C

!W sec,\ wooo.. #300°C

fAcruGE wpf @n/Qc/\ UNITS
LLAP{Plaslsc ofe ¢>} i/ 34 /Q

the full gain range

The very low voltage noise perform .- :

2015is enhanced by a programmable input stag 2
overall noise to be optimized for source impedances oTupto4

The SSM-2015's true differential inputs with high common-mode

rejection provide easy interfacing to flotation transducers such 1 ) |sspacm W & mounting cohdifions. e & i for device
as balanced microphone outputs, as well as single ended in socket for P-DIP e.

devices.
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SSM-2015

ELECTRICAL CHARACTERISTICS at V = £15V, T, = 25°C, Ry, = 33k, unless otherwise noted.

Va0V
aiag = 330

= zom
G l
Input Offset Valtage \’ros Ge1
G=10

Input Bias Current i

SSM-2015
PARAMETER sSYmMBeoL CONDITIONS MIN TYP MAX UNITS
DUT - 7V HMS H =10k
G = 1000
1= 1kHz - 0.007 0.01
f= 10kf) - 0.015 0.02
Total Harmonic Distortion THD G =100 =
{Note 1} f==1kHz - 0.007 0.0 i
fa= 10kHz - 0.007 0.01
G=10
f=1kHz - 0.01 0.015
{=10kHz - 0.01 0.015
Inputs Shorted to GND
20kHz Bandwidth
Rgas = 33K
= 1000 = 0.2 0.3
input Reterred G =100 - 03 05
Voltage Noise E. G=10 - 1.1 1.7 uV RMS
{Note 1) R |A5=150kﬂ
= 1000 - 0.28 045
G=100 - 0.41 0.65
G=10 - 1.1 1.7
20kHz Bandwidth
Input Curranf Ngise Rﬁ"‘s : 22:‘; B ggg ggg oA AMS
(Note 1) ms - 130 200
BiIAS =
F"
G - 0.1 0.3
Error From Gain i n AG G - 0.1 0.3 aB
\ \ Gl- [T—__ 0.2 08
V
[—"
R a4f5
I
S0

8 Agas = 150k02 !
VCH X 0V33ks’1 lc!
ams = .
Input Otfsat Current e Reus’ 150KQ 0.1
R, = R, = 10ki)
G=1000 100 -
i s Sl G =100 70 95 - 98
! G=10 60 75 -
Power Supply
Rejection Ratio PSRR Vg=212t0 217V = 100 - a8
Common-Mode ._
Voltage Range CMVR +4 155 = y
Common-Mode
Input Impedance ‘qmcm - 50 - Ml
Differential-Mode R g : :ggo - 0': - 5
N
Input impedance Ga=10 - 20 B
QOutput Voltage Swing Vo RL = 2K02 +10.5 125 - Y
Output Current | Source 15 25 - ::
{Note 2) out Sink 8 14 .
T - = -
-3dB Bandwidth GBwW G =100 - 700 - w7
G=10 - 1000 =
Siew Rate SR = 8 o Voud
Supply Current ’sv s 5 o ._:
NOTES: Specifications subject to change; consult latest data sheet

1. Parameler is sample lested 1o maximum limits,
2. OQutput is protected trom short circuits to ground or either supply



ANALOG DEVICES FAX-ON-DEMAND HOTLINE - Page 13

]
Ry
A I
1060 1%
c!
I
1t
Cy
} 11 come 1 o BiAs 14
{ 2ne T Eg AL
Vour © 3 our -wp ' © +MPuT
SSM-2018 1" J-
41 vy -H“
~18V Rg 20008
5t.v -R, {10 I
== Sicourz -m)e , O-INPUT
0.1uF S
T2%F 7icomrs L i®
Ry 2n !
= 10k} 1% < mas
T 0.1pF =
D ﬁ VOLTAGE GAIN = ':‘“" +15 _i8v
] i
E 1:/Typical ligation
APPLICATIONS INFORM ABLE 1: R lue ly Used Gains
PRINCIPLE OF OPERATION - R+
Figure 1 shows a typical application for the SSM- —This G-3 [— /k
device operates as a true differential amplifier with feedback / [ R / / / LERW_
returned directly to the emitters of the input stage transistors by 5
. R,. This system produces both optimum noise and common- 10 ~——3xa [/ [ %1408
! maode rejection while retaining a very high input impedance at 50 4300 U / / +0.00268
! bothinputterminals. An internal feedback loop maintains the input 1
stage current at a value controlied by an externairesistor (Flal as) L 090 %da
from pin 14 to V—. This provides a programmability function which 500 39Q To=28d8
allows noise to be optimized for source impedances of up to 4kQ. 1000 200 +0.03dB

GAIN SETTING

The nominal gain of the SSM-2015 is given by:
GePieRe RitRe
Rg BkQ

ar
G =

20k

+ 35 ForRy, Re = 10kQ2

R, and R, should be equal to 10k2 for best resuits (see Figure
1). ltis vital that good quality resistors be used in the gain setting
network, since low quality types (notably carbon composition)
can generate significant amounts of distortion and, under some
conditions, low frequency noise. The SSM-2015 will function at
gainsdown to 3.5, but the best performance is obtained at gains
above 10. Table 1 gives R values for mostcommonly used gains.

FREQUENCY COMPENSATION

Referring to Figure 1, C, (50pF) provides compensation for the
input stage currant regulator, while C, and C, compensate the
overall amplifier. The latter two depend on the value of R,
chosen. Table 2 shows the recommended values for C, and C,
at various Ry, 4 levels. These values are valid for all gain set-
tings.

TABLE 2: Recommended Compensation Values

Raias c, C,
27K - 47kQ 15pF 15pF
47kQ - 68kQ 15pF 10pF
68kQ - 150k0 30pF 5pF
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SSM-2015

The SSM-2015 has a bandwidth of at least 70kHz under worst
case conditions (G = 1000, Ry, = 150k2) and considerably
greater at higher set currents and lower gains. This excellent
performance is supplemented by a highly symmetric slew rate
for optimum large signal audio pertormance. The SSM-2015
provides stable operation with load capacitances of up to 150pF;
larger capacitances should be decoupled with a 100£2 resistorin
series with the output (R, in Figure 1 should remain connected
to pin 3).
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NOISE

The programmability of the SSM-2015 provides close to optimum
performance for source impedances of up to 4k(2, and 1s within
1dB of the theoretical minimum value between 500£ and 2.5k{2.

Figure 2 shows the recommended bias resistor {RB{AS) versus
source impedance, for balanced or single-ended inputs.

INPUTS

Although the SSM-2015 inputs are fuily floating, care must be
exercised to ensure that both inputs have a DC bias connection
capable of maintaining them within the input common-mode
range. The usual method of achieving this is to ground one side
of the transducer as in Figure 3(a), but an alternative way is to
float the transducer and use two resistors to set the bias point as
in Figure 3(b). The value of these resistors can be up to 10k{2,
but they should be kept as small as possible to limit common-
mode noise. Noise generated in the resistors themselves is
negligible since it is attenuated by the transducer impedance.
Balanced transducers give the best noise immunity, and inter-
face directly as in Figure 3{c).

TRIMMING

The gain of the SSM-2015 can be easily trimmed by adjustment
ot R ;. However, two further trims may be desirable: Offset Volt-
age and Common-mode Rejection, although the SSM-2015
provides excellent untrimmed performance in both respects.
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FIGURE 3: Three Ways of interfacing Transducers for High Noise Immunity

(a) Single Ended (b) Pseudo Differential (c) True Differential
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SSM-2015
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3. The offset trim should follow the CMR trim, si
small (non-reciprocal) interaction.

The offset trim can also be used to null out the gain control

The offset trim can also be used to null out the gain control
feedthrough. The output offset at low gains is determined by
matching of the feedback resistors while at high gains it is deter-
mined by the matching of the input resistors. It the gain setting is
changed rapidly. the output shift can cause an (audible} click or
thump. To reduce or eliminate this, the offset at high gains is
adjusted to be equal to the offset at low gains.

TABLE 3: Recommended Values for the Offset Voitage Trim

HBIAS

27KQ - 47KQ  47KQ - 68K  6BKL - 150K

Vaa

G=10 500k 250k 250k
Vag:

G =100 500k$2 100kG2 100k<2
Ve _

G = 1000 250kQ2 100kQ2 50k<2

ANTOM POWER

ecommended circuit for phantom microphone powering is
own in Figur ugh Z, provide transient overvoltage

rotection for tile 5S ermicrophones are plugged
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SSM-2015
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FIGURE 5: SSM-2015 with Phantom Power




