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ABSOLUTE MAXIMUM RATINGS

PGND to SGND ..o
PVpp and SVpp to PGND or SGND
PVss and SVSSto PGND ........oooiiiiiiiiiiccc
IN_to SGND ....ooovoiiiiiiiei

OUT_to PGND ......
SHDN to SGND..................

C1IPtoPGND .....ccoooviiiiiii

CINto PGND..........c.ocoe

(SVss - 0.3V) to (SVpp + 0.3V)
................................ -3.0V to +3.0V
....(SGND - 0.3V) to (SVpp + 0.3V)
-0.3V to (PVpp + 0.3V)
...... (SVss - 0.3V) to +0.3V

PVDD 10 SVDD it

-0.3Vto +0.3V

PVSS 10 SVSS .. i ov
Output Short Circuit to GND......ocoooviiiiiiic Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Thin QFN (derate 14.7mW/°C above +70°C)....1176mW
16-Pin TSSOP (derate 9.4mW/°C above +70°C) ......... 755mwW
Junction Temperature ...
Operating Temperature Range
Storage Temperature Range ...........c..cooceevin
Lead Temperature (soldering, 10S) ......cccccovvviiiieiinnnnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, resistive load referenced to ground, for
MAX9722A gain = -1V/V (RIN = RF = 10kQ), for MAX9722B gain = -2V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Guaranteed by PSRR test 2.4 55 \
Quiescent Supply Current IDD RL=o 55 13 mA
Shutdown Supply Current ISHDN | SHDN = SGND 0.1 2 LA
SHDN Input Logic High ViH 2 %
SHDN Input Logic Low ViL 0.8 %
SHDN Input Leakage Current -1 +0.05  +1 HA
SHDN to Full Operation Time tSON 80 us
AMPLIFIERS
Voltage Gain Ay MAX9722B (Note 2) -1.98 -2 -2.02 VIV
Gain Matching MAX9722B, between the right and left channels +2 %
Between IN_+ and IN_-, AC-coupled (MAX9722A) +0.5 +2.5
Input Offset Voltage Vis mV
Between IN_+ and IN_-, AC-coupled (MAX9722B) +1.5 +5
Input Bias Current IBIAS IN_+ and IN_- 50 nA
Input Impedance RIN MAX9722B, measured at IN_ 10 14.4 20 kQ
g;:;;)ommon—l\/lode Voltage Ve 05 +0.7 v
Common-Mode Rejection Ratio CMRR | Input referred, MAX9722A, Ta = +25°C -60 -70 dB
o ] DC, Vpp = 2.4V to 5.5V, input referred -80 -90
(P,\Cl’ggré?“pp'y Rejection Ratio PSRR |f = 217Hz, 100mVp.p ripple, input referred -80 dB
f = 10kHz, 100mVp_p ripple, input referred -50
RL = 16Q, THD+N = 1%, Ta = +25°C 60 70
Output Power Pout mwW
RL = 32Q, THD+N = 1%, Ta = +25°C 130
Output Voltage Vourt RL = 1kQ 2 VRMS
Qutput Impedance in Shutdown 10 kQ
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, resistive load referenced to ground, for
MAX9722A gain = -1V/V (RN = RF = 10kQ), for MAX9722B gain = -2V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS

Total Harmonic Distortion Plus THDAN RL = 16Q, Pout = 55mW, f = 1kHz 0.03 o

. o
Noise (Note 4) RL = 32Q, Pout = 125mW, f = 1kHz 0.009
Signal-to-Noise Ratio SNR RL = 32Q, PoyTt = 20mW, f = 22Hz to 22kHz 100 dB
Noise Vn 22Hz to 22kHz bandwidth, input AC grounded 6 uVRMS
Slew Rate SR 0.5 V/us
Maximum Capacitive Load CL No sustained oscillation 200 pF
Charge-Pump Oscillator fosc 505 600 800 KHy
Frequency
Crosstalk RL =32Q, V|N = 200mVp-p, f = 10kHz, Ay = 1 78 dB
ESD Protection Human Body Model (OUTR and OUTL) +8 kV
Thermal-Shutdown Threshold 145 °C
Thermal-Shutdown Hysteresis 5 °C

Note 1: All specifications are 100% tested at Ta = +25°C; temperature limits are guaranteed by design.
Note 2: Gain for the MAX9722A is adjustable.

Note 3: The amplifier inputs are AC-coupled to ground through Cin_.

Note 4: Measurement bandwidth is 22Hz to 22kHz.

BRI TEFFIE

(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1uF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,

THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1uF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1puF, R = =, gain = -1V/V, single-ended input,

THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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f_SdB N 2nR|NC|N

EEGEN Cry, g I T ZRA AR X T
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TE A BN L R, I ER R A . Y
LA A e LU R BAY FRLA T BE S S BUIR AR R B o

B fo7 R Ak 7
R SR RS, M HESR/MT 100mQATHEE . KESR
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H1 i Output Power vs. Load Resistance HI £k . B KT
1pFS, RSl R LK C145 C2YESR i £ S

RIFEE(C2)
PREFFAN Z{E S ESR HIELM PV g B . HRC21
AN ZUE s [FRE, BN IESR AT LA ] i/
LS BT . E K 2 A B Y R G b AT LAGE A
RAEB/N A . WA T EFRFE ) Output Power vs.
Load Resistance H1 £k .

R EFNERRFIE B

Rr
i N
LEFT . MAX97224
aunio AN\ -2
INPUT UL
INL+
-+ >
B Y
I *
= OUTR —
RIGHT Ry INR-
AUDI0 AN/ -
INPUT
Rr

El7. MAX9722A 193 7 1% 2

B R 5 A
P U 55 I FRLZY (C3) R IR I A LR BHL BT BRI, I 05
MAX9722A/MAX9722B B 107 Z R B & . H5C1
FLAE A 5 1 C3TE NPV pp M5 B LAY, R AT RE ST
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A FS 187
MAX9722B K55 1 N EB I E A-2V/Ve FiA 45 1 E
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FEME4E, M EDirectDrive AR, HFFESA/NR Y 1pF
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AT EWRARRE, 1/ AT RIFESSES LIS ) o
MAX9722A K 4 1Y ¥ 15 75 BLANE I E, S IRE TR E,
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Av = -RF/RIN

PERE B N 10kQ. IR A 10kQ, = A% A &
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TRy N

SUPPLIER PHONE FAX WEBSITE
Murata 770-436-1300 770-436-3030 Www.murata.com
Taiyo Yuden 800-348-2496 847-925-0899 www.t-yuden.com
TDK 847-803-6100 847-390-4405 www.component.tdk.com
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LEFT
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INPUT

HERT

24 E LA L # AR 2 B o 2 ) e 8 & (B D AR LG
E NN SRR LN R AR - I - el 1 OB ER A=
P2 A M ] B AR A HE L I . MAX9722A B INR+-5 INL+
T A — A R A, R U AE IE EATLAR [
588k 2 A ) ZEOLE ). il i B HLIE FL IR [F] 55 5%

SHDN

Ry

1 SGND Z [8] ) FELBH 7 FE 4% 1E 2 INR+ 5 INL+. A 3KAR
R, AR ERNR, SRE, Ry FRne X T
MAX9722B, Riy=15kQ, Rp=30kQ. iHidfESGNDSR,
Z B FR 2 R B0 B LCMRR (LA 07 J1 8 Ky o T 2R
ANTFEH LA, FT LUK INR+ FIINL+ B #2548 SGND .

RIGHT

AUDIO—AA/\/ -

INPUT

2
W\ =

HEEIE EHF
K4 H T TS ge ik 2 (B A BG4, B, ZEiC A Wik
(DLW KR ER SRS L B, BYUEEE N
EREZXAn-n&NE&mt . €80 L, MAGND

8. FCHERD IIF A T4 R 12 5] 85 ) B A

275 15 Z [T ZE O Vorsg #7102 18 A PR L1

EXAMPLE CONNECTION:

Vaupio

IMPROVEMENT FROM
ADDING MAX9722 WITH
SERIES RESISTANCE

Vaupio

f Vin = Vaubio

GND NOISE COMPONENT IN
OUTPUT = Vnoisg/2

01Q
VREF_IN = VNOISE/2
1Q

o

VNoISE

! o 0.10€ RESISTANCE FROM CABLE SCREEN.
o 0.10€ RESISTANCE DUE TO GND CABLING AT RECEIVER.
o Voise REPRESENTS THE POTENTIAL DIFFERENCE BETWEEN

THE TWO GNDS.
M AXI
MAX9722 - Vin = Vaupio + (VNoisE x 0.98)
GND NOISE COMPONENT IN
OUTPUT = Vyoise/100
0.1Q
0\1— VRer_iN = (Voise x 0.99)
RESISTOR IS VNoISE 1Q

INSERTED

BETWEEN THE

JACK SLEEVE

&&%9 | 9,80 RESISTOR ADDS TO HP CROSSTALK, BUT DIFFERENTIAL :
! SENSING AT THE JACK SLEEVE CORRECTS FOR THIS (ONE CHANNEL
' ONLY SHOWN). :
I« CURRENT FLOW (IN SIGNAL CABLE SCREEN) DUE TO Vyoise
! IS GREATLY REDUCED

© NOISE COMPONENT IN THE RECEIVER OUTPUT IS REDUCED BY 34dB
OVER THE PREVIOUS EXAMPLE WITH THE VALUES SHOWN. H

9. SRR
MAXIMN
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(RBHEFORHE S BRI TR AN R RO ALK, R RIE N EHEINEF R, 1 &1 www.maxim-ic.com.cn/packages. )
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o
N — E
N0nnnnnn Dnannnn " COMMON_DIMENSIONS £
% [ MILLIMETERS INCFES Q
3 [CMIN. [ MAX_ | MIN. [ MAX. 5
AAAA A | — | 10 043 9
N A | 005 | 015 | 002 | 006 2
Az 0.85 095 | 033 037
G} ! o 015 | 030 | 007 | 012
ou 015 | 025 | 007 | 010
IR NN o] |- c [ o0s | oa0 [ o0¢ | 008
n —L n o | 009 | 014 | 004 | 006
10P VIEW BOTTOM VIEW BENT LEAD DETAIL 2 SEEQ\O/A'TIA?S”[']“ SEIEQVA'TIABE;NS
< 065 BSC 026 BSC
H 625 | 655 | 246 [ 258
= I— L, CEDETAL AA AN ¢ L | o0s0 | 070 | o0 | o8
| | e M= | . c N |SEE VARIATIONS |[SEE VARIATIONS
imin!a (amimim I s — =/ = |0 | 8 [0 [ 8
\_QU_]U cl A Nl [ i ololo 0.10 MAX
D——I M \_SEATING E
PLANE
SIDE VIEW END VIEW VARIATIONS
JEDEC PKG  |MILLIMETERS| INCHES
b MOZIS3| N | | CODES [TMIN. T MAX.|MIN.[ MAX.
I'_ — ) AB-I |14 | D|Ul4-L; | 490 | 510 |.193 | .20
922 _ PARTING ! ui4-2
1 LINE— WITH ”'—AUNG\ AB 16| D[ule-uy | 490 | 10 [.193 | 201
————— - ] | U16-2
é j
1 ac 20| D |U=20-2) | 640 | 660 |.252 | 260
[y = T T U20-3
BASE METAL —1 . AD 24| D [ ua4-1 770 | 750 [.303 | .31l
DETAIL A LEAD TIP DETAIL AE |28 | D |UBs-1; | 960 | 980 |.378 | 386
u2s-2)
NOTES U28-3
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2 MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.4Smm PER SIDE
3, CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE =
5. N* REFERS TO NUMBER OF LEADS LAS »,
O\ LEAD COPLANARITY 0.10 MM MAX. E]BEIAmIinm /VI/J‘I/I’I
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e
&BENT LEAD 010 MM MAX. PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 N
N
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%)
o
L
MARKING E DETAIL A (NE-1) X E‘_ %
K— Ef2 —| \ | E
i (ND-1) X E]—F \I_?I_l il D2i2 LCL5
W [ o | 2
Di2 AArAA — — ©
| S i e | &
Q -] o T
D T N
. — (B[ TnlnT A
A /o ‘ 3120 o E 0@ o]
INDEX AREA NEEE
(0/2 X E/2) € 2 — 4 —lee = NpNnp D
TOP_VIEW o
BOTTOM VIEW
A ¢ ¢
/A CKC] 1 gy =\ CIE) 51 (R IS OPTIONAL)
— —A ¥
. oL | 3
. ! I i1 M f
| i
‘ = HL ’
= -+ \TERMINAL P - |-+
EVEN TERMINAL ODD TERMINAL
DETAIL A
DALLAS Y
SIDE_VIEW TME: pPACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. |4
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1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. NIS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS

PG ssa 1233 1603 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM. [MAX. | MIN. [NOM. [VAX. | MIN. [NOM. [MAX. > =
PKG, PIN ID JEDEC
A |070 [075 |0.80 |070 | 0.75 |0.80 | 0.70 | 0.75 | 0.60 CODES i o T T T T
b ]025]030)035 020025 030 |0200.25|030 TQ833-1 025 |070 [125 [o25 [o70 [125 [o0s5xa5c [weec
D 129013001310 12901300 {310 | 290 {300 | 310 712331 095 | 110 [125 | 095 | 110 | 1.25 | 0.35x45° | wEED-1
E_1290300)310 |290)300 [3.10 | 290 [ 300 | 3.10 T1233-3 095 |10 [1.25 | 095 110 [125 | 0.35x45° | weeDA
e 0.65 BSC 0.50 BSC. 0.50 BSC.
T12334 095 | 110 [125 | 095 | 110 | 125 | 035x45° |weED-
L [oas Joss Jo7s [04s Joss Joss [ 030 Jodo [os0
N 8 12 16 T1633-2 095 [110 | 125 | 095 [110 [ 125 | 0.35x45° | weED-2
ND > 3 p T1633F3 | 065 [o080 |095 [ 065 |080 [095 | 0.225x45° |weED2
E > 3 , T1633FH-3 | 065 | 080 [095 |065 [080 |095 [o0.205x45° |weED-2
7 | 0 Jooz Joos | 0 ooz Joos | o Jooz]oos T1633-4 095 [ 110 [125 [ 095 [1.10 [1.25 | 0s5xa5° | weep-2
2 020 FEF 020 FEF 020 FEF 16335 095 [110 | 125 [ o095 |1.10 [1.25 | 05x45° | weeD-2
k Joos | -] 025 | -] oos| - ] -
NOTES:

9. DRAWING CONFORMS TO JEDEC M0O220 REVISION C.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
12. WARPAGE NOT TO EXCEED 0.10mm.

[BRALLAS /I /I X1 /VI

TIE: PACKAGE OUTLINE

APPROVAL
—DRAWING NOT TO SCALE-

8, 12, 16L THIN QFN, 3x3x0.8mm
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