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Re: 202X vs. 202C

The 202X and 202C VCAs are similar in performance and identical in pin

configuration. The main differences between the 202X and 202C are in the -
input and output impedances used (the 202X uses much lower impedances).
Further, there IS an internal input impedance in the 202X of 1.25k(), so the
input and output resistors must be skewed by 1.25k to keep the yoitage . -
gain OdB with OV at the control port (When E=0V, the gurrent gain is 0dB). © -

Another difference s in the controi-port impedances. If the VCAs are
controlled by means of an opamp tied directly to the control port, this will
not matter. However, if a resistor is inserted in series.with the control :
port to.scale the control voltages, it will need to be changed.

A minor change is in the resistor feeding the symmetry pin {200k in the
202X, and 1M in the 202C). Finally, the 202X consumes more power than
the 202C (30mA vs about 5 mA), and it may run warmer as a resuit.

On the following page, you will find typical circuits for the two VCAS.

Regarding the proposed 202XL, the circuit diagram for the 202X will
continue to apply. The only difference will be in dc offset at large
attanuation factors. when the 202X is turned off to beyond -100dB, there
is the possibility of a dc offsat of several millivolts, This will not be the .
case for the 202XL. The new VCA should shut off to -120dB without any
difficuity (although there may be more than ~1200B of leakage on the PC
board itself). [Note that the 202C was originally specified to attenuate
down to ~100d8.] |

if you have more questions that are not answered here, please fax again.

Regards,
Bilt Allen



Typlcal Circuit Dlagram ror the dbx 202X VCA

+15Y
CONTROL O —t
- 2008 ryolt Z,=BI20Y } Ee [ve 100pF
Cn Rm Rout
K oA dox 202% {2 g AAA e out
+|5¥ _l_
200k =
50k A LF3S)
Distertion (OR EQUIVALENT}
Adjuat

- 15Y

Typical Circuit Diagram for the dbx 202C VCA

+ 15V
CONTROL Oy 7 i}
-20EBAYOIt  Z,e6500 ¢ e v+ 10pF
I R N ouT Royr
IN O—{—AAA—— dbx 202C ANN——O T
TuF SOk SPr—T7TC SO
+15Y _L
™ -
50K A LF351
Distortion - wh  (OR EQUIYALENT)
Adjust =
- 18y
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2001 VOLTAGE CONTROLLED AMPLIFIER DATA

The Latest in dbx high technology has nesulted in the creation of a Low
distontion, fow nolse, high bandwidth veltage controfled amplifien. The
2001 approaches {mmeasunably Lew inter-modulation and total hawmondic dis-
torntion independent o4 gain, input orn oulput Levels., The all-discrete
design beasts a minémum gain-bandwidih product of 50 MHz, resulting in full
audio bandwidth at 60 dB of gain with complete freedom from sfew rate
hefated prcblems.

The gain versus controf voltage characteristics of the dbx Model 2007 are
an expenential function (20 dB/voft] alfowing the usen Zo easily and accu-
nately progham the gadin directfy in dB.

The dbx Model 2007 is a cuatent in, cuwwient out device. By choosing appro-
priate {npul and output resdstons, the VCA can be optimized Lo §4f 1he needs
of the usen, Like afl dbx VCAs it is a complete unit requiring a mindimum
amount of exteanal compenents.

SPECIFICATIONS .
ACKAGE DIMENSIONS
Power Supply Bipofar 12V to 27V [ 1 R
Gadin contrel range -100 Lo +60 dB l ] 1!3Mm
(::) Gain control constant -20 dB/V

T. H. D. at any gain <100 ppm, FIN DIAMETER 0407
any input on oulpul Lypically <30 ppm A o )
Level f
IM Distention at any <100 ppm L o uld * 1.08
gain
Output noise, unity -87 dBV (nef TV RMS, i 1 Iy
gain 20 kHz Bandwidth) R
Rin = Rout = 13K - 2.06
Freguency response + 0,02 dB de 2o Toe_ T £

50 kHz, undily gain . 1 T

+0, -1 dB de %o

20 kHz, +60 dB gain

R - S ——0

Thaching accuracy £ 1% soTTOM view
Control veoltage <10mV, typicafly Gra. o= 1 !
feedthrough <5mV gnrom -100 to L l

+30 dB QO‘.J:H, <20mV ~E, SYMMETRY

to +60 dB of gain

PIn COMNECTIONS
{SAME AS 202C AND 202

e
v/

Manufactured under ons or more of the following LS, patents: 3,681,618; 3,714,452; 3,798,143; 4,101,849, 4,097 ,767. Dthar patents pending.
431250 800128 Printed In USA

db.‘i‘mc. « 71 Chacel Streef. Mewton. Mass. 02188 ¢ Talechensi(3717854.2210 » Telex 927822
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202-C VOLTAGE CONTROLLED AMPLIFIER DATA

"This newly designed Voltage Controlled Amplifier offers a significant
improvement over curnently available models. The 202-C offers Lower distonr-
on at the same cwwrent and noise Levels, thereby increasing the usable
dynamic range.

The erron conrection cireuitry built into the 202-C is designed specifically
to nreduce distortion at highen currents. This is approximately a five Ltimes
neduction in IM distortion neferenced to a standard dbx 202, This is at

high signat Levels and + 20 of gain.

The Improvement in Large signal handling capability allows a reduction of
Lnput nedwork impedance with no increase in distortion. This can neduce the

o dmput nolse Lo even Lowen fevels.

‘The dbx 202-C Voltage Controlled Amplifier can be utilized in voltage
“controlled automated candoles, filtens, gates, caciflatons, teat imstmumenta-
L('.az, audbing othen signal modifiers whene voliage controlled ampligication

448 desirable.

SPECIFICATTONS
Power Supply - Bipolan 15V * 5% PACKAGE UIMINSIONS
Gain range -100 to +40 dB [ ) -‘30
Gain control consiant ~50mV/dB ¥
Gain at Ec=OV 0 d8+ 1 dB ! ‘—'{”““"'
Gain control input R &500 + 5% PIN BIAMETER 040"
Distontion at 1 kHz - . . ]
{-20 %o +20 dB gain) T_
Tin+Tow 10 uA 018 2yp e ol B
1in+ To= 100 uA .03% typ - s .
Voo by o 4en) ﬁl""" o
+ 20 dB gain A% Lyp L 15% max T»g. ? E,
¢ dB gﬁal'...l‘l .05% Lyp 1% max [ 1 N
L:%/gmﬁt Sx 10 0 A RHS ho— T BOTTOM VIEW =31,
Freguency Redponse %00.2; EEZUMW Gain —t T ']
+ (.5 dB + 20 dB l". lsvmmﬂnv
Gain 2o 20 kHz
Tracking aceuracy + 1% i conmseTions

Manufsctured under one or mers of the following U.S. patents: 3,881,618 3,714,482 3,798,143; 4,101,849; 4,087,767. Other petants pending,
4812.5M-800125 Printed In USA

C!b:!inc. e 71 Chagpel Strzet, Mewton, Mass. 02185 « Tealephone: {5171864.2210 « Telex 92-2822



202 VOLTAGE CONTROLLED AMPLIFIER DATA

The dbx Voltage Controlled Amplifien offers exceptionally Low nodse,
extreme gain range, Low distortion, and high overlead capability.

The 202 controls the natio of cwrtent befween the inpul and output ports.
The input port is o summning junction (virtual ground). The inputl current
may be set Lo any desined value for a given input voltage by choosing an
appropriate input resiston. The owtpul Ls a curient which must feed a
summing junciion. Curtent-Zo-voliage conversdon should be perfonmed by

an operationaf amplifien. The output voltage may be set Lo any desdired
value by choosding the proper impedance in the cwuent~Lo-voliage convenrter.
The aatio of input Lo cutpul cuvient in decibels i propoational Lo the
contaol port voltoge.

The 207 may be used with Linear tapen patantéometm o give a Linear
decibel control charactendstic.

SPECIF ICATIONS PACKAGE DIMENSIONS
3
Supply Voltage Bipolan 15V + 5% [ ] -';"
Gain range -100 %o +40 dB [ I l_-'_?'-“"-
Gain controf constant -émV/dB PIN OUAMETER 040"
Gain at Ee+OV 0dB + I dB (~ . ) 1
Gain control input R 1970 + 2%
Distontion, 1 in and Lo . 108
1 ocut —» . * l
, W »,
10 A max, gain -20-
IOB*ZO dB: g I-‘.sn 1.2¢
N 2,08 -
Ind harmonic .03% max - o E
3xd harmonic . 04% max . I -
Input 1 nodse 3 x m-lO A RMS
(20 kHz nbw) M aney o HOTTOM VIEW —t— b
Frequency response + 0.1 dB %o 20 kHz
. . ang, Oty
Unity gadin — ] 1
Thacking accuracy + 1% l“‘. . Jsvumstnv

FIN CONNECTIONS

Manufactured undesr one or mara of the following U5, petents: 1,681,618; 3,714,462; 3,708,143; 4,101,848; 4,087,767, Other patents panding,

C!b:tinc. * 71 Chapel Street, Newlon, MA 02185« Telachens: (5171862.3210 »  Talex §2:2822



APPLICATIONS

This circuit is optimized for professional audio applications where maximum input
voltages reach about +20 dBY. The augio-band noise of this circuit typically is -98 dBV
and the gain is adjustable from -100 dB to +40 dB or more.

The symmetry control should be adjusted for minimum harmonic distortion at unity
gain {control voltage = 0 V). This control primarily affects the even-order distortion
components,

Note that unlike the case with other dbx VCAS, the input and output resistotrs are
not equal. This is because there is an internal resistance in series with the input pin of
1,25 k~ohms, which adds to the external input resistor. Therefore, for "normal" opera-
tion {(where 0 volts on the control port corresponds to 0-dB gain), the input resistor
should be less than the cutput resistor by 1.25 k. The formula for gain vs. control is:

Gain = 16"E¢, or Gain (in dB) = -20 E

The input and output resistors shown can be changed to suit a particular applica-
tion. If lower noise is desired, the input and output resistors may be decreased at the
expense of distortion at high input levels. If more noise can be tolerated, the input and
output resistors may be increased, which wil! reduce the overall distortion.

The capécitor Cj is required to stabilize the output amplifier. The output impedance
of the 202X has a capacitive component that will cause the output amplifier to oscillate
if Cy is not used.

Care should be taken to prevent excessive noise or ac signals from appearing at the
control port. These signals can cause intermodulation distortion or noise modulation due
to the multiplicative nature of VCAs. '

SPECIFICATIONS
Power-supply voltage +15V +10%
Power-supply current 30 mA '
Operating temperature -10-4+65°C
Control-port sensitivity -20 dB/V
Gain accuracy +1% of programed gain
Control-port impedance £32 ohms +2%
Internal input resistance 1,25 k-ohms
Noise -98 aBV (20-kHz bandwidth)

Distortion: all figures taken using circuit shown with input + output voltage =
5 ¥ rms, With lower (and more typical} voltages, distortion is sharply reduced.

THD, | kHz:
+20-dB gain 0.03% typical, 0.08% maximum
0-dB gain 0.01l% typical, 0.02% max
-20-dB gain 0.03% typical, 0.08% max
IMD, 60 Hz + 7 kHz 4:] (SMPTE)
+20-dB gain 0.1% typical, 0.15% max
0-dB gain 0.0!' % typical, 0.02% max

-20-dB gain 0.1% typical, 0.13% max




Data Sheet

dbx 202X Voltage-Controlled Amplifier

The dbx 202X voltage-controlled amplifier is a high-performance YCA designed for
audio or instrumentation applications where low distortion, low noise, and exceptional
gain-control characteristics are of primary importance. The 202X has been designed
using proprietary integrated-clrcuit technology, resulting in impraved reliability and
lower cost.

The 202X is pinout-comf)atible with all other dbx modular VCAs {202, 202C, 2001).
In almost all cases, the 202X can be used in place of other dbx VCAs with only a simple
resistor change.

These VCAs may be used in VCF ana YCO designs as well as in mixing-console
applications including voltage-contralled faders, voltage-controlied panners, voltage-
controlled equalizers, and console-automation systems.

The pinout of the 202X is shown below,

Ve E
t ¢
1 )
TTOM
lin e?nsv? out
GND 1 v
7 i
V- SYM

Notes: ¥+, V-1 supply connections, nominally +13 ¥ +10%
GND: ground, connected to user's analog ground

loutt current-output pin, normally connected to an op-amp current-to-
voltage converter

lin: current-input pin, normally connected to an input resistor
Ec: gain-control voltage, -20 dB/V
Sym: symmetry pin, used to adjust for minimum distortion at 0-dB gain

TYPICAL CIRCUIT

=100 pF
+15V -15v © \010 P
T po— PA
7.32k
Ve GND V- SAA
- W\HF £.04k
>—) /W 202% : -
IN in out L%
v+ + ouT
200k 5™ Ee
DISTORTION
ADJUST
-20d8/VOLT —

-




APPLICATIONS

This circuit is optimized for professional audio applications where maximum input
voltages reach about +20 dbV. The audio-band noise of this circuit typically is -98 dBV
and the gain is adjustable from -120 to +40 dB.

The symmetry control should be adjusted for minimum harmeonic distortion at unity
gain (control voltage = 0 V). This control primarily affects the even-order distortion
components.

Note that unlike the case with other dbx VCAS, the input and output resistors are
not equal Tnis is because there is an internal resistance in series with the input pin of
1,25 k-ohms, which adds to the external input resistor. Therefore, for "normal" opera-
tion (where 0 voits on the control port corresponds to 0-dB gain), the input resistor
should be less tnan the output resistor by 1.25 k. The formula for gain vs. control is:

Gain = 10-E¢, or Gain (in dB) = =20 Ees

The input and output resistors shown can be changed to suit a particular applica-
tion. l lower noise is desired, the input and output resistors may be decreased at the
expense of distortion at high input levels. 1f more noise can be tolerated, the input and
output resistors may be increased, which will reduce the overall distortion.

- The capacitor C is required to stabilize the output amplifier. The output
impedance of the 202XL has a capacitive component that will cause the output amplifier
to oscillate if Cf is not used.

Care should be taken to prevent excessive noise or ac signals from appearing at the
control port. These signats can cause intermodulation distortion or noise modulation due
to the multiplicative nature of VCAs,

SPECIFICATIONS

Power-supply voltage 415V +10%
Power-supply current 26 mA typical, 3% mA maximum
Operating temperature -10 to +65 degrees C
Control-port sensitivity -20 dB/V
Thermal drift of gain-contrel constant 0.33% of gain per degree C
Gain accuracy, room temperature +2% of programed gain
Control-port.impedance 83%.3 ohms +1%
Internal input resistance 1.25 k-ohms

,Noise -98 dBV (20-kHz bandwidth)
Change in-offset w/gain Less than ! mV, -}120t0 0 dB

Less than 3 mV, Oto+20 dB

Distortion figures are for the circuit shown and input + output veltage = 5V rms,
With lower, more typical voltages, distortion is sharply reduced.
THD, | kHz:

+20-dB gain 0.03% typical, 0.05% maximum
0-dt gain 0.01% typical, 0.03% max
-20-dt gain 0.03% typical, 0.05% max

IMD {SMPTE, 60 + 7k Hz 4:1)

+20-dB gain 0. 1% typical, 0.2% max

0-dB gain 0.03% typical, 0.12% max
~20-dB gain 0.1% typical, 0.2% max

Specifications are subject to change.
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202XL
Yoltage-Controlled Amplifier

The dbx 202XL voltage-controlled amplifier is a high-performance VCA designed for
audio or instrumentation applications where low distortion, low noise, and exceptional
gain-control characteristics are of primary importance. The 202XL has been designed
using proprietary integrated-circuit technology, resulting in improved reliability and
lower cost. :

The 202XL is pinout-compatible with all other dbx modular VCAs (202, 202C, 2001,
202X). In almost all cases, the 202XL can be used in place of other dbx VCAs with only a
simple resistor change.

These VCAs may be used in VCF and VCO designs as well as in mixing-console appli-
cations including voltage-controlled faders, voltage-controiled panners, voltage-control-
lea equalizers, and console-automation systems.

The pinout of the 202XL is below:

Ve E
1 1€
i i
BOTTOM
in VIEW out

GND 1 T
[ +
V- 5YM .

Notes: V+, ¥-: supply connections, nominally +15V +10%

GIND: ground, connected to user's analog ground

Ioytt current-output pin, normally connected to an op-amp current-to-
voltage converter

lin: current-input pin, normally connected to an input resistor
Ec-: gain-control voltage, -20 dB/Y

Sym: symmetry pin, used to adjust for minimum distortion at 0-dB gain

TYPICAL CIRCUIT
+15v— -185v Cp-188pF
el M
v+T GND [v- | 7K15
22uf SK9@
P2XL
IN Toyr
EC + ouT
DISTORTION g
ADJUST \

-20dB/VOLT

Vo




