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Typical Application Connection Diagram
Dual-In-Line Plastic or
Surface Mount Package
GND AC—{1 ® 20—IN2
ouT1— 2 19 = GND2
GND1— 3 18- vgs
5'_0“)'0 INT—] 4 17 |~ ouT2
All,;‘D;Ci ouT#1 GND AC—]5 16 |=GND AC
GND AC—{6 15 |- Vpp2
LM:J9172 5‘_0“”0 Ves2—7 14— GND AC
AUDIO OUT#2 LOGIC GND=—{ 8 13 = Vop 1
IN#2 cLock — 9 12 |~ DATA-OUT
LOAD/SHIFT— 10 11|—DATA-IN
TL/H/11978-2
TUH/11978-1 Top View

FIGURE 1. Typical Audio Attenuator Application Circuit
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LM1972 Unit
Symbol Parameter Conditions Typical Limit (Li::itss)
(Note 5) | (Note 6)
Is Supply Current Inputs are AC Grounded 2 4 mA (max)
THD+ N | Total Harmonic Distortion plus Noise | Viy = 0.5 Vpk @ 0dB Attenuation 0.0008 0.003 % (max)
XTalk Crosstalk (Channel Separation) 0dB Attenuation for V| .
VcH measured @ —78dB 110 100 dB (min)
SNR Signal-to-Noise Ratio Inputs are AC Grounded
@ —12dB Attenuation 120 110 dB (min)
A-Weighted
Am Mute Attenuation 104 96 dB (min)
Attenuation Step Size Error 0dB to — 47.5dB +0.05 | dB(max)
— 48dB to — 78dB +0.25 | dB(max)
Absolute Attenuation Error Attenuation @ 0dB 0.03 0.5 dB (min)
Attenuation @ —20dB 19.8 19.0 dB (min)
Attenuation @ —40dB 395 39.0 dB (min)
Attenuation @ —60dB 59.3 57.5 dB (min)
Attenuation @ —78dB 76.3 745 dB (min)
Channel-to-Channel Attenuation Attenuation @ 0dB, —20dB, — 40dB, — 60dB + 0.5 dB (max)
Tracking Error Attenuation @ — 78dB +0.75 | dB(max)
ILEAK Analog Input Leakage Current Inputs are AC Grounded 10.0 100 nA (max)
LOAD/SHIFT ° [} [}
—] |- >150ms ——| |<—>150ns
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FIGURE 2. Timing Diagram
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LM1972 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5) (Note 6)
Rin AC Input Impedance Pins 4,20, Viy = 1.0 Vpk, f = 1kHz 40 28 :;: ((r’::;))
IIN Input Current @ Pins9,10,11 @ 0V < V|y< 5V 1.0 + 100 nA (max)
foLk Clock Frequency 3 2 MHz (max)
ViH High-Level Input Voltage @ Pins 9, 10, 11 2.0 V (min)
ViL Low-Level Input Voltage @ Pins 9, 10, 11 0.8 V (max)
Data-Out Levels (Pin 12) Vpp= 6V, Vgg= OV 0.1 V (max)
5.9 V (min)

Note 100 00000000000 GNDOOO103050601401601900000000000000
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Connection Diagram

GND AC—{1® 20 f-1IN2
out1—2 19 |—GND2
GND1— 3 18 = Vgg 1

INT—] 4 17 |—out2

GND AC—5 16 |—GND AC

GND AC—{ 6 15— Vpp 2
Ves2—{ 7 14]—GND AC

LOGIC GND—] 8 13]=Vpp 1
cLock — 9 12 |~ DATA-OUT
LOAD/SHIFT = 10 11]—DATA-IN
TL/H/ 11978 -4
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Typical Performance Characteristics

Supply Current vs
Supply Voltage
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TABLE I. LM1972 Micropot Attenuator
Register Set Description

MSB LSB
Address Register (Byte 0)
0000 0000 Channel 1
0000 0001 Channel 2
0000 0010 Channel 3
Data Register (Byte 1)
Contents Attenuation Level dB
0000 0000 0.0
0000 0001 0.5
0000 0010 1.0
0000 0011 15
0001 1110 15.0
0001 1111 15.5
0010 0000 16.0
0010 0001 16.5
0010 0010 17.0
0101 1110 47.0
0101 1111 475
0110 0000 48.0
0110 0001 49.0
01100010 50.0
01111100 76.0
0111 1101 77.0
01111110 78.0
0111 1111 100.0 (Mute)
1000 0000 100.0 (Mute)

11111110

100.0 (Mute)

1111 1111

100.0 (Mute)

MSB
A7 ) —>
|

LM1972

DATA-IN

ATTENUATION SETTING
BYTE 1

CHANNEL SELECTION

BYTE O

FIGURE 7. Serial Data Format Transfer Process
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Physical Dimensions inches (milimeters)

0.010-0.029

{0.254—0.737) <"

0.201-0.299
{7.391-7.595)

-

—
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|
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LEAD NO. 1 —
IDENT .
RS
12 3 4 5 6 7 8 9 10
0.010 yax
{0.254)
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1 0.004-0.012
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{0.229-0.330)
TYP ALL LEADS

0.004 /

(0.102)
ALL LEAD TIPS

)

0.016 —0.050
(0.406 1.270)
TYP ALL LEADS

Surface Mount Package
Order Number LM1972M
NS Package Number M20B

— b — bR i SEATING
* PLANE
0.014-0.020 yyp
(0.356 - 0.508)
_0.008 ryp
{0.203) M208 (REV F)
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Physical Dimensions inches (millimeters)0 0000
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N20A (REV G)

Dual-In-Line Plastic Package
Order Number LM1972N
NS Package Number N20A
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