
SolidStqte
Micro SSMTechnology
for Music 2013

VOTTAGE CONTROLLED AM PLI FI ER*
DESCRIPTION

The SSM 2013 is a low cost,  high performance ant i log vol tage control led ampl i f ier with ful l  c lass A performance. The
device has a 94dB signal to noise f igure at 0.01% THD. The current inputs and outputs make possible wide bandwidth, easy
signal summing, and minimum external component count.  Inherent ly low control  feedthrough and 2nd harmonic distort ion
make tr imming unnecessary for most appl icat ions. '  In additron. the 2013 has more than 12dB of headroom at the rated
specif icat ions and can be conf igured to give up to 40dB of gain.
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94d B Si gnal i  Noise (20H2-20kHz\

0 . 0 1 %  T H D
0.03% rMD
12dB of Headroom (at rated specs.)
B00kHz Bandwidth
Mute and Exponent ial  Control  Inputs
40dB Gain Capabi l i ty

Low Cost
Ful l  Class A Performance
Minimum External Comoonent Count
Current Input,  Current Output
106d8 Dynamic  Range (125 BITS)

30dB Control  Feedthrough (untr immed, RE 0 dBV)
No Trimming Required for Most Appl icat ions
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PIN OUT (TOP VIEW} BLOCK DIAGRAM
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Specification* (tt V5 : t 15V and TA - 25'C

SPECIFICATIONS

PARAMETER

Positive Supply Voltage

Negative Supply Voltage'

Positive Supply Current

Negative Supply Currenl

Negative Supply Bias Resistor
(p in 7 to p in 8)

Expo lnpul  Bias

Expo Control Sensitivity

Mute Ofl (logtc low)

Mute On ( logic  h igh)

Mute Attenuation

Current  Gain

Current  Output  OI fset

Output Leakage

Max Avai lable Output  Current

Current  Bandwtdth (3dB)

Srgnal  Feedthrough

Signal  to  Noise (20H2-20kHz) '  '

THD (untr immed)a

THD ( t r immed)

IMD (untr immed)i  s14P 15

ttvto ( tr i lmgOlSMPTE
1)  Measurcd  a t  p rn  8 .  p i l - t  7  15V
2)  V , .  rs  vo l lage on  prn  9 .
3 )  Rc ic r red  to  a  4001rA, , , ,  inpu t  leve l
. l )  P i l r : r r l re le r  rs  santp le  tcs ted  to  max Iml l  (0  '1 " "  AOI  )

OPERATING TEMPERATURE
10'C to + 55"C

STORAGE TEMPERATURE
- 55'C to + 125'C

CONDITIONS

V I  G N D

at pin 9

1kHz ,  V , , , , , , ,

G N D

G N D
, 600mV

r 5 V

MAX UNITS

t 1 2

7.6

6 .5

6 5

675

0 0 v

3.0v

0 .95

7 5

1 0
. 1 2

1 1 5

8 .2

8 .7

8 .7

900

r 1 8

8 .7

1 1 . 5

1 1 . 5

1170

2 5

1 0

t 3

mA

mA

1 l

pA

mV'dB

d B

t 1 A

nA

mA

kfiz

dB

dB

1 0

0

0

800

1 0 0

94

0 0 1

0 004

0 0 3

0 012

92 .5

0 0 4

0 1 2

GND.  1sK  (p in  3  t o  V )

G N D
, 1 2 . V

GND No  S igna l

GND, lu  6001- ' -A, , ,

GND, 1, ,  600pA,, , ,

GND, 1" ,  600p.  A, ' ,

GND!! t !  600pA
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TYPICAL CONNECTION
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General

The circui t  above shows the typrcal connect ion of the 2013 as a orecrsion vr) i ' ra(te control led ampl i f  ier.  When the vol tage
on pin 9 is ground, the device wi l l  be operat ing at unrty current gain

S igna l  Input  (P in  13)

Since the 2013 is a current input,  current output device. the input and output resistor values can be selected to give
opt imum performance for any given signal processing environment A peak to peak input signal of  ,  300pA wi l l  g ive the
rated specif icat ions and al low for 12dB of headroom. The device can handle more than ,  1 2mA without cl ipping or other
radical  increases in distort ion. l f  t l re average peak input signal is 7V peak to peak and lhe suppl ies are ,  15V, a 12K rnput
resistor wi l l  y ield the proper input current and headroc-rm.

Frequent ly 16 to 24dB of headroom is requirecl  to handle high crest {actor mater ial  such as percussive instruments. A
r 120pA,, , ,  input signal level wi l l  a l low lor 20dB of headroom and yreld i rr i  B6cjR siqnal to noise rat io at uni ty garn. The THD
and IMD character ist ics,  given in the graph at the bottom rrght of  page 2, wi l l  i rnprove (decrease) by a factor of 2.5.

The input D.C. blocking capacitor is required for best performance so that of fsets in previous stages oo not upset the
balance of the device C,, ,  should be chosen so that the R ,  C,, ,  combinat ion gives a cutoff  f requency beiow the audio band.

SignalOutput (Pin a)
Since the 2013 is capable of current gain as wel l  as attenuat ion, several  considerat ions go into the select ion of the

feedback resistor in the output current to vol tage convertor.  Distort ion wi l l  increase signi f icant ly when the device is operated
above 20 to 30dB of current gain. (See graph at bottom left . )  Gain obtaineo rn the output op amp by rat ioing the output to
input resistors is at the expense of rais ing the noise f loor by the gain factor.  l f  a maximum of 40dB of garn is desired the
noise f loor would be raised from around 94dB 1o 54dB referred to a usable input signal level.

A workable compromise in thrs case would be to al low for 20 to 30dB of current gain rn the 2013 and get the rest f rom the
op amp. This wi l l  result  in a several  dB improvement in the norse f loor at maximum gain and a signi f icant reduct ion in
distort ion.

Noise Measurement
Audio noise in the 2013 cannot be correct ly calculated from a broadband noise measurement.  This rs because the

5000pF-47O network at the input form a zero in the compensat ion network at 600kHz. The noise f  loor wi l l  rol l  up at the rate
of + 6dB per octave from about 45kHz to 600kHz where i t  wi l l  again rol l  of f  .  When measuring audio noise in the 2013 one
should l imit  the bandwidth lo 2OkHz or 30kHz.

The capacitor in the output current to vol tage convertor is needed to insure stabi l i ty under al l  s ignal and output load
condit ions. A corner frequency of 300kHz wi l l  accomplish this but a lower frequency may be desired to l imit  noise outside
the audio band at the exoense of a slower transient resoonse.

l l  0 8 : )



Mute Control(Pin 10)
The mute circui t  in the 2013 al lows one to overr ide the dB volume control  on pin 9 and to turn the device off  or on at a

control led rate. The mute control  wi l l  respond correct ly to the output of most logic famil ies operat ing from + 5V to + 15V
suppl ies including TTL and CMOS. The mute cap on pin 12 determines the turn on/turn off  rate. This cap and an internal
10K impedance gives a t ime constant of 1OmS with the lpf  cap shown. With this value a transi t ion wi l l  be perceived as
quick without being too abrupt or "poppy." The impedance at the mute input is nearly inf ini te below + 2V and lowers to about
lOKabove +3V.

dB/V Control(Pin 9)
The control  pin on the 2013 is a high impedance input with an overal l  control  range of + 40dB to less than 95d8. The

control  sensit iv i ty is 1dB/1OmV to within r  1 .5dB over a t  36dB range. The R,,  R, attenuator to ptn 9 al lows the user to
tai lor the gain sensit iv i ty of the device to the avai lable control  vol tage range. (The control  sensit iv i ty is ' lOmV/dB at pin 9.
Negat ive vol tages give current gain and positrve vol tages give attenuat ion.)  l f  more gain accuracy is required over a wider
range and/or i f  a control  summer is required, the circui t  in Figure . l  below is recommended.

Tr imming (P ins  2 ,3 ,6 ,  13)
The 2013 has been designed for minimum distort ion, of fset and control  feedthrough at uni ty current gain. In order to get

opt imum performance in appl icat ions requirrng more than 10 to 20dB of gain, a tr im point has been provided. Since distort ion
rn the 2013 is more var iable from device to device at high current gain, the tr im al lows one to get the best overal l  distort ion
f igures vs. gain on a repeatable basis.  The procedure is to apply a controlvol tage to pin 9 corresponding to the maximum
desired current gain and set the input level so that the output is just below cl ipping. The tr im is then adjusted to give minimum
distortron.

Control  feedthrough in the 2013 cari  be reduced by usrng the opt ional adjustment shown in Figure 2A. The procedure is
to apply an A.C. control  vol tage signal which sweeps from the minimum to maximum desired gain. The srgnal feeding
through to the output is then tr immed to a minirnum. The f ixed network in Figure 2B can also be use to reduce control
feedthrouoh.
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FIGURE 2A
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FIGURE 2B
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Solid Stcte Micro Technology
lor Music

Sol id State Micro Technology cannot assume respons bi l i ty  for  use of  any crrcu t ry descfbed other than the c i rcui t ry ent i re ly embodied in an SSNIT product .  No other c l rcul l
I  censes are impIed.  Sol id State Micro Technology reserves the r ight .  at  any t ime w thout  not lce,  to change said c i rcui t ry.


