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60mW. DirectDrive.

THERYAXR, #FHXEIIEE

ABSOLUTE MAXIMUM RATINGS

VDD IO PGND ... -0.3V to +6V
PVsgto SVss ..o -0.3V to +0.3V
PGND to SGND -0.3V to +0.3V
CIPtOPGND.......ooooiiiiii -0.3V to (Vpp + 0.3V)
CINtOPGND.....ccoooiiiiiiiii (PVss - 0.3V) to +0.3V

PVss and SVSSto PGND ........ooooiiiiiiiiicc -6V to +0.3V
IN_to SGND (MAX9728A) -0.3Vto (Vpp + 0.3V)
IN_to SGND (MAX9728B)............. (SVss - 0.3V) to (Vpp + 0.3V)
OUT_to SVss (Note 1) ....-0.3V to Min (Vpp - SVss + 0.3V, +9V)
OUT_to Vpp (Note 2) ...... +0.3V to Max (SVss - Vpp - 0.3V, -9V)
SHDN 10 _GND .....oooiiiiiiiiiiicece -0.3V to +6V

QUT_ Short Circuitto SGND ............cooeiiiiii Continuous
Short Circuit between OUTL and OUTR .... Continuous
Continuous Input Current into PVSS......ccoooviiiiiii 260mA

Continuous Input Current (any other pin).........cccccceeevene. +20mA
Continuous Power Dissipation (Ta = +70°C)
12-Pin TQFN (derate 14.7mW/°C above +70°C) ......... 1177mW

14-Pin TSSOP (derate 9. 1mW/°C above +70°C) ........... 727TmW
Operating Temperature Range ...........cccccoveene. -40°C to +85°C
Storage Temperature Range .............ccccoeee -65°C to +150°C
Junction Temperature...........ccoccoviiiiii +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiininnnn. +300°C

Note 1: OUTR and OUTL should be limited to no more than 9V above SVsg, or above Vpp + 0.3V, whichever limits first.
Note 2: OUTR and OUTL should be limited to no more than 9V below Vpp, or below SVss - 0.3V, whichever limits first.

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

(Vbp = 5V, PGND = SGND, SHDN = 5V, C1 = C2 = 1pF, RL = «, resistive load reference to ground; for MAX9728A gain = -1.5V/V
(RIN = 20kQ, RF = 30kQ); for MAX9728B gain = -1.5V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD 4.5 55 \
Quiescent Current lcc 3.5 55 mA
Shutdown Current ISHDN | SHDN = SGND = PGND <01 1 PA
Shutdown to Full Operation tSON 180 us
Input Impedance RIN MAX9728B, measured at IN_ 15 19 25 kQ
Output Offset Voltage Vos +1.5 +10 mV
Vbp = 4.5V to 5.5V 86
Power-Supply Rejection Ratio PSRR f = 1kHz, 100mVp-p 80 dB
f = 20kHz, 100mVp-p 65
R =32Q, THD+N = 1% 30 63
Output Power Pout mwW
RL = 16Q, THD+N = 1% 42
Voltage Gain Ay MAX9728B (Note 4) -1.52 -1.5 -1.48 VIV
%Zil?neg"to'cr‘a””e' Gain MAX9728B +0.15 %
) ) . RL = 1kQ, VouT = 2VRMmS, fIN = 1kHz 0.003
L‘(’ﬁ'eHarmO”'C Distortion Plus THD+N  [RL = 32Q, PouT = 50mW, firy = 1kHz 0.02 %
RL = 16Q, Pout = 35mW, fin = 1kHz 0.04
2 AXIMW




_ _ 60mW. DirectDrive.
VIEEHYMAR, F85X0IhEE
ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 5V, PGND = SGND, SHDN = 5V, C1 = C2 = 1uF, R = «, resistive load reference to ground; for MAX9728A gain = -1.5V/V
(RIN = 20kQ, RF = 30kQ); for MAX9728B gain = -1.5V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 1kQ, BW = 22Hz to 22kHz 102
, : , Vour = 2VRms A-weighted 105

Signal-to-Noise Ratio SNR dB
RL = 32Q, BW = 22Hz to 22kHz 98
Pout = 50mW A-weighted 101

Slew Rate SR 0.5 V/us

Capacitive Drive CL No sustained oscillations 100 pF

Crosstalk LtoR, RtoL, f=10kHz, RL = 16Q, PouT = 70 dB
15mw

Charge-Pump Oscillator fosc 190 270 400 KHz

Frequency
RL = 320Q, peak voltage, Into shutdown -67

Click-and-Pop Level Kcp A-weighted, 32 samples per | Out of dB
second (Note 5) shutdown o4

DIGITAL INPUTS (SHDN)

Input Voltage High VINH 2 V

Input Voltage Low VINL 0.8 \

Input Leakage Current +1 HA

Note 3: All specifications are 100% tested at Ta = +25°C; temperature limits are guaranteed by design.

Note 4: Gain for the MAX9728A is adjustable.

Note 5: Test performed with a 32Q resistive load connected to SGND. Mode transitions are controlled by SHDN. Kcp level is calcu-
lated as 20log[(peak voltage during mode transition, no input signal)/(peak voltage under normal operation at rated power
level)]. Units are expressed in dB.

MAXIMN 3
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MAX9728A/MAX9728B

60mW. DirectDrive.
VIEEHEYNAES, FHEFXEIIEE

BT (EfFIE
(Vpbp =5V, PGND = SGND = 0V, SHDN = Vpp, C1 = C2 = 1uF, RL = o, gain = -1.5V/V (RIN = 20kQ, RF = 30kQ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER NOISE vs. OUTPUT POWER NOISE vs. FREQUENCY
100 = 100 5 TF g
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60mW. DirectDrive.
VIEEHENN A, #FHEKETIIEE

BT (I (4)
(Vpbp =5V, PGND = SGND = 0V, SHDN = Vpp, C1 = C2 = 1puF, RL = =, gain = -1.5V/V (RIN = 20kQ, RF = 30kQ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, Ta = +25°C, unless otherwise noted.)

OUTPUT POWER POWER-SUPPLY REJECTION
vs. LOAD RESISTANCE RATIO vs. FREQUENCY CROSSTALK vs. FREQUENCY
100 s 0 —_— = 0 mmen
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AND CHARGE-PUMP CAPACITOR SIZE vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
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5 C1=02=047uF 5 =
£ g g 4
ER £ 33 b g,
w
Vop = 5V 325 2
%0 iy = ThtHz ' 1 1
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LOAD RESISTANCE (%) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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MAX9728A/MAX9728B

60mW. DirectDrive.
VIEEHEYNAES, FHEFXEIIEE

#R T FHFIE ()

(Vpbp =5V, PGND = SGND = 0V, SHDN = Vpp, C1 = C2 = 1puF, RL = =, gain = -1.5V/V (RIN = 20kQ, RF = 30kQ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, Ta = +25°C, unless otherwise noted.)

EXITING SHUTDOWN

VSHDN

5V/div - T

i W I
1V/div 1V/div

VSHON
5V/div

MAX9728A/28B toc13

ENTERING SHUTDOWN
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5 8 SHDN KL A RO WA -
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10 14 OUTR AP R .
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12 2 VbD IERPER A, R A TpFR 2 558 2 PGND.
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60mW. DirectDrive.
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60mW. DirectDrive.
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60mW. DirectDrive.
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ThEEHE[E/ 222U T {EFE B
45VT055V
omF fin" R
Lerr  047uF oprg 30k
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,_—‘ ON
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w
g; 12 5 6
2 (8) 9)
Vop SHON INL
Voo
- 11
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1 SVsg
() Jcrp UVLO/
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- CONTROL > SUPPRESSION
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6 |cin * 10
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60mW. DirectDrive.
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5IHIfLE
TOP VIEW 2 < 2 TOP VIEW
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P9l gl 7 +
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| L NAXIMN P C1P E JNAAM E SVss
ourl[ 11} i MAX9728A i 5 | SHON paND [4] MAX97284 1] R
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TRANSISTOR COUNT: 993
PROCESS: BiCMOS
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BEEEP A RS ARFE R RR T, HEER AR S5EEE X, SRoHSIRETL k.

3R R S 3 RAD XHERS
12 TQFN-EP T1233-1 21-0136
14 TSSOP U14-1 21-0066
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| e BrIrO)o
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12x16L QFN THIN.EPS

[T I

MAX9728A/MAX9728B

5 1 — 1 g =l -_':¢ | DL
\“L . % 5 |
N ! |
N\ cxo JHLoNT | A
A INDEX AREA/ | | \ @l el o
(0/2 X E/2) € 2x[2]oia[e] —~uj4 e = NpN g D
IOP VIEW e
BOTTOM VIEW
ZN ¢

NX
[/]o10]C Joos]C]
— —A

0 1 r(
l

(R IS OPTIONAL)

f— — —]

*El—l \ TERMINAL TIP —/ |"EI—|

VEN TERMINAL ODD TERMINAL
DETAIL A

SEATING PLANE BRALLAS /M AXIVI

SIDE_VIEW TME: bACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm

APPROVAL TOGUNENT GONTROL NO. REV. |1
—DRAWING NOT TO SCALE- 21-0136 /2

16 MAXIMN



http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0136.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0166.PDF

_ _60m W. Dire‘ctDrive\
VIEEHYMAR, F85X0IhEE
HEEEE

NG F I (0 B ANEAS B AR A4 /5, 1% 4014 china.maxim-ic.com/packages . i1 &, EREgNHR “+7. “#7 3 “-” {(LFERRoHSIKE.
BEEEP A RS ARFE R RR T, HEER AR S5EEE X, SRoHSIRETL k.

Pra] 83w 12L 33 6L 33 EXPOSED PAD VARIATIONS
REF. | M. [Nom. [max. | i Tvom. Jmax. | min. Tvom Jmax: 0 o
FKa PIN ID JEDEC
A 070 |0.75 [080 [0.70 [0.75 [080 | 070 | 0.75 | 0.80 CODES o o T T Trom T
b 102510301035 0201025 1030 | 020025 | 030 TQ833-1 025 |070 | 125 | 025 |070 | 125 | 0.35x45° |WEEC
D _[290]3001310 [290 15001310 {290 1300 {310 12331 095 [110 [ 125 095 [110 [ 125 [oss5xas” [weep-
E 290 [s00 310|290 [300 [310]200[500]s310 e 505 110 1725 Toms T510 1125 Tossws Tweros
3 0.65 BSC. 0.50 BSC. 0.50 BSC
T1233-4 095 110 [125 [ 095 [110 [125 | 035xa5° | weeDA
L [oss5 Joss Jo7s Joas Joss Joss [ 0.30 o0 Jos0
N 8 12 16 T1633-2 095 110 | 125 | 095 | 1.10 | 1.25 | 0.35x45° [weED2
D > 3 ; T1633F3 | 065 |080 |095 | 065 |0.80 |095 | 0205145 [weeDo2
e > 3 ; T1633FH3 [ 065 [o080 [095 [065 [o080 [095 [0205x450 |weeD2
At [ o Joo2Joos | o Joozfoos | o Jooz2]oos T1633-4 095 [1.10 [125 [ 095 [1.10 | 125 [ 035x45° |weED2
A2 0.20 REF 0.20 REF 0.20 REF 116835 095 [110 [1.25 | 095 |1.10 | 125 [ 0.35x45° | WEED-2
kK Joos | - T - Joos [ - T - Joos[ - T -

NOTES:

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.
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
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @DALLAS /VI /JXI/VI
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

12. WARPAGE NOT TO EXCEED 0.10mm.

TE pACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm

APPROVAL DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE— 21-0136 4

MAXIN 17
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MAX9728A/MAX9728B

60mW. DirectDrive.
VIEEHEYNAES, FHEFXEIIEE

#HEEE (L)
TN (B AN AS BRE 84 /5, 15 &1 china.maxim-ic.com/packages . i £ 5, HEEgidd ) “+7. “#” 8 “-" (L F/RRoHS A .
BEEEP A RS ARFE R RR T, HEER AR S5EEE X, SRoHSIRETL k.

%)
o
N i
— £
MARKING s COMMON DIMENSIONS c
L0000 (ananng \ e DIENSIONS :
% [(MIN. | MAX. | MIN. | MAX. 5
AAAA A — 110 043 o
4 At 0.05 015 | .002 006 g
A | 085 | 095 | 033 | 037
{,:L} ! o 019 030 | 007 | 012
“ L s 019 025 | 007 | 010
c 005 | 020 | .004 | .008
IR Sy NN AN ] |- 21 oo o oo ooe
T0P VIEW BOTTOM VIEW BENT LEAD DETAIL 2 SEE3ZA'TIA115”;‘S 551569\/“'?'“33”5
e 0.65 BSC 026 BSC
H 625 | 655 | 246 | 258
3 I— . SEE DETAILA: ¢ L | oS0 | o070 | 020 | 028
| | -~ c N |SEE VARIATIONS |[SEE_VARIATIONS
iatm = mimi =S ] = | o | & [ 0 [ &
\_Qolmc A - j’ ool 0.10 MAX
— e ;
SIDE VIEW VARIATIONS
JEDEC PKG,  |MILLIMETERS| INCHES
b— MO-153 | N CODES |"MIN, | MAX. | MIN. | MAX.
025  BARTING bl AB-1 [14[D|Ut4-1; | 490 | s10 [193 | 201
BSC-L LINE % WITH PLATING u4-2
_____ \H - AB |16| D|Ule-) | 490 | 510 |193 | 201
1 | ule-2
cl ¢ AC 20| D |U20-2; | 640 | 660 |.252 | 260
L—-L L = L1 UgOM=2
BASE METAL —1 U20-3
DETAIL A EAD TIP DETAI AD 24| D |U24-1 | 770 | 7.90 |.303 | .311
NOTES AE 28| D |U28-1; | 960 | 9.80 |.378 | .386
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH U28-2;
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 01Smm PER SIDE U28-3
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
S. “N* REFERS TO NUMBER OF LEADS »,
& LEAD COPLANARITY 0.10 MM MAX. /VI/J‘I/VI
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

s MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY TLE:
A\ BENT LEAD 010 MM MAX. PACKAGE OUTLINE,
10, ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PBFREE (+> PKG. CODES. TSSOP 4.40mm BODY
—_DRAWING NOT TO SCALE— (APPROVAL [DOCUMENT CONTROL NO. REV. 1
21-0066 | J |4

18 MAXIMN
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60mW. DirectDrive.
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