1537A
PRECISION AGC/

RPHEX SYSTEMS LTD. VOLTAGE CONTROLLED

The 1537A is a junction isolated, high precision
AGC/Voltage controlled attenuator featuring a
proprietary supermatched gain cell structure.

This large geometry structure allows an 18dB
improvement in noise performance, a 30dB reduc-
tion in 2nd order distortion products and a 60dB
reduction in 3rd order distortion products. The
supermatching also reduces control feedthrough by

’ an order of magnitude in balanced configurations.
‘ The 1537A is especially suited to high speed precision control of level, dynamic range, phase
and amplitude equalization.

Typical Specifications

® 110 dB dynamic range

® 120 dB attenuation

# Extremely low distortion (~.005% THD)

m Extremely low control feedthrough (~2mV)
® Wide bandwidth (F= 200 MHz)

m Excellent long term stability
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STANDARD PACKAGE: 14 PIN DUAL IN LINE PLASTIC.
CERAMIC AND S0 PACKAGES AVAILABLE ON REQUEST. [
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—Typical Specifications —

1537A

SPECIFICATION FIG.2&3 FIG. 1 UNITS
MAXIMUM INPUT LEVEL 7.75 (+20) 7.75 (+20) VOLTS RMS (dB re 0.775V) rms
MAXIMUM QUTPUT LEVEL 1 7.75 (+20) 7.75 (+20) VOLTS RMS (dB re 0.775V) rms]|
[Iayout dependent at
MAXIMUM AT TENUATION > 100 > 100 dB (DC-200 KHz) Lhigh frequencies
25 )
INPUT IMPEDANCE 10K FIG.2 20K OHMS
FIG.2 <150 ~TXPT| 1
CONTROL FEEDTHROUGH FIG.3 <10 mv OVER 100dB ATTENUATION
OUTPUT NOISE(4] '
OdB GAIN -84 J -90 dB re 0.77 5Vrms
OUTPUT NOISEI[4]
-20 dB GAIN -9 -97 dB re 0.77 5Vrms
OUTPUT NOISE[4]
=100 dB GAIN -94 | -100 dB re 0.77 5Vrms
SLEW RATE 13 13 V/iu SEC  [sumportceey
OVER SHOOT
AND RINGING NONE NONE J
CONTROL Azl Vi=KT/q (FIG1&2) Al (FIG3)
LAW 1+EXP (Vo/Vr) Vc=80Re EXP (Vc/Vr)
MAXIMUM (4]
MODULATION NOISE 6.5 6.5 aB
ﬂ;
LN Sr e ~0.10 ~0.005 %
12‘
™o G20 a8 0.025 ~0.005 %
1. 20 KHz BANDWIDTH
2. ANY INPUT LEVEL< 7.75 V RMS AT ANY FREQUENCY < 20KHz
3. INPUT VOLTAGE 7.75 V RMS 4.BW=20kHz
T
ABSOLUTE MAXIMUM RATINGS
MAX (DIP) POWER DISSIPATION: 500 mw
MAXIMUM TYR@ 15V OPERATION|PIN
O5Vv oV ;ﬂ [ Tl
-1 -8.8 V
g 9
-15 V -7.6V 3
5V oV 4 3 13
~15 V -7.56 V 6 B i
-15 V -8.8V 7 E B
+1/-5 V to7v 8
15 V 7.6 V INOATTNI | 9 [ 8]
15V 8.8V [NOATTNI | 10
18 V 15 V 1
16V 6.8 v [NOATTNI | 13
I 15 v 7.6V {NO ATTNI 14J



1537A

HIGH PERFORMANCE FULL IMPLEMENTATION ATTENUATOR -FIGURE |

+15V
3.32K 3.32K
l ‘ 32K
10K 3.32 4.99K 39pF
N 1
390F
P 10K 7
i 100F XS out
F
EEDTHROUGH 1.5 meg _
NULL S0k
@ 10K 4.99K
3.32K —
A5V 20pF
20K
Gain [ R

1. CONTROL FEEDTHROUGH NULLING PROCEDURE: For | 0dB Use 10K0

SET FEEDTHROUGH NULL TRIMMER FOR MINIMUM CHANGE 2150 5360 6dB | 20K

IN OUTPUT QUIESCENT VOLTAGE AT MAXIMUM GAIN 442K @ 1008 | 31.6Kg

AND MINIMUM GAIN CONTROL VOLTAGE SETTINGS 1548 | 53.6KQ

Oy T RRALS ] ©)

2, SUGGESTED OP-AMP

LF 353 OR EQUIVALENT CONTROL PORT S5 rak
3. NE 5634 OR OTHER 01610 VDC = 0 10 10048 ATTN.

LOW NOISE EQUIVALENT WITH R = 2.49K

RECOMMENDED

1.5 001
MQ

4. Value is supply dependent. Adjust 2

stightly for min, THD at +200Bv -5V +15V

input, 50K
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COST EFFECTIVE CONSUMER STEREO ATTENUATOR - FIGURE 2
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1537A

PERFORMANCE DATA: FIGURE |
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CONTROL  VOLTREE _ N ﬂmrznun:vrm i :z w r k AT LEEL 108 7 _ 7 —
A= 1 Vt= KT/q
141 EXP (Vo /Vi) V= control
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2kHz Square Wave at 20V P-P showing 2kHz Sine Wave at +21 dBm showing
transient response, freedom from over- soft clipping which is much less noticeable
shoot & ringing and less irritating
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FAPPLICATION NOTE 1537A

THIS CIRCUIT WILL GIVE ABSOLUTE dB/VOLT CONTROL
OF THE 1537A (+0.2dB FROM 0 TO >-80dB)
CONTROL LAW: A(dB)=20log[Vexp(Ve/v7)

+V

@ Vv CONTROL
20K UNITY GAIN ADJ.

56K -5%
i
r\ |8
- 2.49K -
536 Q
TO
_IL1537A
Ve 20dB/V $—————4 2158 TPINS
¢ 100B/V o A \V4 J
R
R
*REGULATOR IS LM 340 LAZ-05
OR EQUIV. BEST PUBLISHED ALL TRANSISTORS ARE
TOLERANCE ISBY NATIONAL MONOLITHIC ARRAY LM 3086

SEMICONDUCTOR (+2%)

LM 3086 SCHEMATIC & CONNECTION DIAGRAM
schematic and connection diagram LM 3086

Dual-In Line Package

SUBSTRATE

14 :Tl_:a?r 12 1l |

1 2 3 ]a 5 Is |7

TOP VIEW
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APPLICATION:

1.
2.

All resistors + 1%, execpt as noted.

In connecting the LM 3086 (see diagram), transistor Q5 (pins 12, 13, 14} must be used as the
diode, since its emitter is connected to the substrate of the device.

One transistor of the differential pair (Q1 and Q2) is used and the base and collector (pins 1 and 2
or pins 4 and 5) of the unused transistor are shorted to the joined emitters (pin 3).

3.

Alignment:
A. VCA must warm up for at least ten minutes before aligning and measuring. This allows all
turn-on thermal gradients to normalize.

B. Put asine wave into the VCA at exactly 0dBv (0.775v rms), measured at the VCA input.
{Allow for any loading by the measuring device).

C. Set V control for unity gain (Normally Vc=0) and adjust 20K trimmer for unity gain.

The impedance at the control port is kept very low (21.5 as shown) to avoid unwanted control
port modulation and resulting distortion. Larger resistor values may be used for the pad at the
output of this circuit. This will reduce the load on the control amp.

A. The resistive ratio shown must be retained using 1% resistors.

B. When using larger values, a capacitor should be used from pin 8 of the 1537A |.C. to ground to

maintain low A.C. impedance. The capacitor value should be calculated to define the control
port time constant (typically 26ms for studio applications).

LA IENCER Aren e



APPLICATIONS

1537A
R IN O—————— + - )
‘; o— AAAAAA- © our
R’ i RN /
L VCA/ ouUT = VCA
VC —
vc O
Ve oO— R'= 1A
NON-INVERTING
VOLTAGE VARIABLE RESISTOR T VOLTAGE VARIABLE GAIN AMP
vCO— . R1
R2 1 O /\N\/\l l_—
VCA ~
Rq C
IN - | L +
Ri CR —
ouT 1 2 _ [ p—
+ O T-a b { AAAMA |
Amax = B2 R2 VCA }
) R ve O '
INVERTING VARIABLE GAIN AMP VOLTAGE VARIABLE INDUCTOR -
] o o -
IN O O ouT IN 1| ouT
R L/\/\/\_I/\A/\J e -~
R4 Ry
C2 A
VCA
VCA
ve
1-A !
fe poa— ve We= JRiRzC1Cy
VOLTAGE TUNABLE HI PASS FILTER 2 ¢ VOLTAGE CONTROLLED BAND REJECT FILTER
L] ¢
vcA INPUT {5 VAV —
5 l OUTPUT
= +
vC N R2 ve 3-
\ L VCA -
N 1O ouT
VOLTAGE VARIABLE PEAK FQUALIZER fo = 20~/ R{R2C1C2 VOLTAGE CONTROLLED ALL PASS NETWORK
INPUT O }OUTPUT
IN Q————VCA }——O OUT _BITS _RESOLUTION (dB
a 6.256 {—;L- '_i_i ﬂ
6 1.56
DIG. 8 .390
,olr:ro||:> LATCH \:> D/A 0 097
12 .024
DIGITALLY CONTROLLED GAIN (>>100 dB RANGE) AGC CIRCUIT
\ ,\/\/\/\/______‘
R 3
VC1»— INPUT
[F2 ] VCA NNV~
P L=
NPUT —p— ch*_ﬁ;/
2l Ve ouUTPUT
S A
E ves i i 1 OUTPUT
; ~ 1 -
1 Fn ) VvC, ~— SUGGESTED FILTER CIRCUIT
VChoa VOLTAGE CONTROLLED GRAPHIC EQUALIZER FOR GRAPHIC EQUALIZER
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