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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to PGND.)

VDD t0 PGND, AGND .....cocoiiiiiiiiiii 30V
OUTR_, OUTL_, C1IN -0.3V to (Vpp + 0.3V)
CAP (Vpp - 0.3V) to (CHOLD + 0.3V)
CHOLD .o (Vpp - 0.3V) to +40V
All Other Pins to PGND........cocccooiiiiiiiii -0.3Vto +12V
Duration of OUTR_/OUTL_

Short Circuit to PGND, VDD w.vvvvveveeiiiieieeeeececcc 10s
Continuous Input Current (Vpp, PGND) ....coovoviiiiiiii 1.6A
Continuous INPUL CUITENt.......oiiiiiiiiee e 0.8A
Continuous Input Current (all other pins)..........cccccovviinn. +20mA

Continuous Power Dissipation (Ta = +70°C)
Single-Layer Board:
MAX9703 32-Pin TQFN (derate 21.3mW/°C

ADOVE +70°C) it 1702.1mW
MAX9704 32-Pin TQFN (derate 27mW/°C
APOVE +70°%C) i 2162.2mW

Multilayer Board:
MAX9703 32-Pin TQFN (derate 34.5mW/°C
AbOVE +70°%C) i 2758.emwW
MAX9704 32-Pin TQFN (derate 37mW/°C
above +70°C) ...
Junction Temperature...................
Operating Temperature Range
Storage Temperature Range ..............coceeveiins
Lead Temperature (soldering, 10S) ........cccocevviiiiiininnn. +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

(Vpp = 15V, AGND = PGND = 0V, SHDN = V|4, Ay = 16dB, Css = C|N = 0.47uF, Creg = 0.01uF, C1 = 100nF, C2 = 1uF, FS1 = FS2 =
PGND (fs = 660kHz), R| connected between OUTL+ and OUTL- and OUTR+ and OUTR-, Ta = TmIN to TmaX, unless otherwise noted.

Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER I SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Inferred from PSRR test 10 25 \
) MAX9703 14 22
Quiescent Current IDD RL = OPEN mA
MAX9704 24 34
Shutdown Current ISHDN 0.2 15 pA
) Css = 470nF 100
Turn-On Time toN ms
Css = 180nF 50
Amplifier Output Resistance in SADN = PGND 150 330 KO
Shutdown
Ay = 13dB 35 58 80
Ay = 16dB 30 48 65
Input Impedance RIN kQ
Ay = 19.1dB 23 39 55
Ay = 29.6dB 10 15 22
G1=LG2=L 29.4 29.6 29.8
) G1=L G2=H 18.9 19.1 19.3
Voltage Gain Av dB
G1=H,G2=L 12.8 13 13.2
Gl1=H,G2=H 15.9 16 16.3
Gain Matching Between channels (MAX9704) 0.5 %
Output Offset Voltage Vos +6 +30 mV
Common-Mode Rejection Ratio CMRR | fiN = 1kHz, input referred 60 dB
o . Vpp = 10V to 25V 54 80
Power-Supply Rejection Ratio PSRR . fRIPPLE = 1kHZ 80 dB
(Note 3) 200mVp-p ripple
fRIPPLE = 20kHz 66
2 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 15V, AGND = PGND = 0V, SHDN = V|4, Ay = 16dB, Css = C|N = 0.47uF, CReg = 0.01pF, C1 = 100nF, C2 = 1uF, FS1 = FS2 =
PGND (fs = 660kHz), Rl connected between OUTL+ and OUTL- and OUTR+ and OUTR-, Ta = TmIN to Tmax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
THD+N = 10%, Vpp = | RL = 4Q 10
Continuous Output Power 16V, f=1kHz, Ta =
RL =8Q 15
(MAX9703) PCONT | | o5eC, 1oonT = 15min = W
(Note 4) RL = 16Q, Vpp = 24V 18
THD+N = 10%, Vpp = | RL =4Q 2x5
Continuous Output Power 16V, f = 1kHz, Ta = Rl =
L=8Q 2x10
(MAX9704) PCONT | 1 25°C toonT = 15min W
(Note 4) RL = 16Q, Vpp = 24V 2x16
Tot.al Harmonic Distortion Plus THD+N fiN = 1kHz, either FFM or SSM, R = 8Q, 007 %
Noise Pout = 4W
BW = 22Hzto |FFM 94
. ) . RL = 8Q, Pout = | 22kHz SSM 88
Signal-to-Noise Ratio SNR 10W. f = 1kHzZ =y o7 dB
A-weighted
SSM 91
Crosstalk Left to right, right to left, 8Q load, fiN = 10kHz 65 dB
FS1=L,FS2=L 560 670 800
FS1=L,FS2=H 940
Oscillator Frequency fosc FS1=H,FS2 =L 470 kHz
FS1 = H, FS2 = H (spread-spectrum mode) 57709
Pout = 15W, f = 1kHz, RL = 8Q 78
Efficiency n %
Pout = 10W, f = 1kHz, RL = 16Q 88
Regulator Output VREG 6 \
DIGITAL INPUTS (SHDN, FS_,G_)
ViH 2.5
Input Thresholds Vv
ViL 0.8
Input Leakage Current +1 pA

Note 1: All devices are 100% production tested at +25°C. All temperature limits are guaranteed by design.

Note 2: Testing performed with a resistive load in series with an inductor to simulate an actual speaker load. For R = 8Q, L = 68uH.
For RL = 4Q, L = 33pH.

Note 3: PSRR is specified with the amplifier inputs connected to AGND through CiN.

Note 4: The MAX9704 continuous 8Q and 16Q power measurements account for thermal limitations of the 32-pin TQFN-EP package.
Continuous 4Q power measurements account for short-circuit protection of the MAX9703/MAX9704 devices.

Note 5: Do not apply more than 8V to any logic pin.

MAXIMN 3
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(33pH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
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(83uH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)

OUTPUT POWER OUTPUT POWER
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(83uH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
WIDEBAND OUTPUT SPECTRUM WIDEBAND OUTPUT SPECTRUM
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EFFICIENCY vs. OUTPUT POWER
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100uF* _l+

25V ;;

10V 70 25V

0.1uF 0.1uF
25Vt 25V
| |
% 1| 2 3| 4 21| 2 23| 24
PGND Vop Vop PGND
047uF \
_|| 12 | IN+ OUT+ |30 o
' ouT+ | 29
0.47uF MODULATOR — |\ peincE oo 1o
[ 11]IN- .
_|| 0uT- | 27
Vags 18] FS! /
NS OSCILLATOR
— N XV
14
_ SHON MAX9703
Ve —2E 1 coutho
Ve 18] 62 ciols C
13185 SHUTDOWN 1«
0.18uF CHARGE PUMP 0.1uF
1![;VI s, ofnes | CONTROL 5 T oyt
— 0.01uF L CIN
10V 10 | AGND
— CHOLD
= 7
| c2
TuF
25V
Vb

LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).
Vin = LOGIC HIGH > 2.5V.
fCHOOSE CAPACITOR VOLTAGE RATING = Vpp.
*SYSTEM-LEVEL REQUIREMENT.
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|
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_f~—_ 1] SHON MAXIMN
Vieg 174 G GAIN MAX9704
Veee 12 gé CONTROL el
C1
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01%‘\5% Veeo _ 14fmes | CcONTROL 5 T oalt
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= 7
|
1uF
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LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).
Vi = LOGIC HIGH > 25V,
CHOOSE CAPACITOR VOLTAGE RATING = Vpp.
*SYSTEM-LEVEL REQUIREMENT.
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100k
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LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).

*BULK CAPACITANCE, IF NEEDED.
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HEE

MAX9703 TRANSISTOR COUNT: 3093
MAX9704 TRANSISTOR COUNT: 4630
PROCESS: BiCMOS
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—MARKING

DETAIL A \ji(NE 1) X E'_‘

& (ND—1

/123

PIN # 1 1.D.
TOP VIEW

DETAIL A

//]0.10]c

SEATING

PLANE SIDE VIEW

—DRAWING NOT TO SCALE-
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[
[
[
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_
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321 A
|—e2/2—] [Slo10 GICAlE]
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k £ R AR
BOTTOM VIEW
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|
% W
! 1

TERMINAL TP / |——|—|§|

ODD TERMINAL

INAXIW

APPROVAL

PACKAGE OUTLINE,
32, 44, 48, 56L THIN QFN, 7x7x0.75mm
DOCUMENT CONTROL NO.

21—-0144

REV.
iz
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10WXZ1IXE/15SWEE
EIEH . Y H. Dxﬁbtﬁﬁ

FR1GE (%)

(A BHE TR (09 S5 B n] BE AR il RS , AN il i B4 /M A5 5., 1575 1) china.maxim-ic.com/packages . )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

CUSTOM PKG. PKG. DEPOPULATED 02 E2 JEDEC

(14877-1) CODES LEADS VN, | NOW. | WAX.| M. | NOw.| MAx. | hoe2e
PKG 32 7x7 L 737 48L 77 48L 77 S6L 7x7 13277-2 |- 4.55]4.70] 4.85] 4.554.70| 4.85] -
svmaoL | MN. ] Now. [ wax. | MiN. T now. T wax. | mn. Tnow. T wax. | min. Tnom. Tmax. [ ui. [nom [usx. | [raz77-3 |- 4554701 4.85] 4.55|14.70] 4.85| -

A | 0.7d 0.75] 0.80[ 0.70] 0.75] 0.80 [0.70 [ 0.75]0.80 | 0.70 | 0.75 [0.80 [0.70 [0.75 |0.80 | [r4477—2 |- 4.55|4.70| 4.85] 4.55 4.70| 4.85] wkkD—1

Al [ 0 |0.02{005 0 [002[0.05| 0 [0.02]0.05[ 0 |0.02]{0.05|] 0 | - |0.05| |T4477-3 |- 4.55)4.70|4.85[ 4.55| 4.70| 4.85| WKKD—1
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T4877-3 |- 4.95(5.1015.25|4.95|5.10|5.25| -
b |o.25]0.30]0.35]0.20] 0.25/ 0.30 [0.20 | 0.25|0.30 | 0.20 [0.25 [0.30 | 0.15 |0.20 | 0.25 | |T4877—% |- 5.40|5.50|5.60|5.40|5.50/5.60] —
D [6.90[7.00[7.10[6.90]7.00]7.10 [6.90[7.00]7.10 | 6.90]7.00 [7.10 [6.90[7.00 | 7.10] [|T4B77=6 |- 5.4015.50/5.60|5.405.50/5.60] -
E_ |6.90|7.00(7.10]6.90/7.00|7.10 |6.90 | 7.00]7.10 [ 6.90|7.00 [7.10 | 6.90|7.00 [7.10 | |T4B77=7 |- 4.9515.1015.25/4.955.1015.25) —
o 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T4877M—1 |~ 54015.501560/5.40|5.50|560) -
ozl =T = Tozsl = T —tomsl = 1 = Tozs] = T = lomsl < 1 | [me7mv=s |- 5.40|5.50|5.60| 5.40|5.50| 5.60] —
L |0.45)|0.55]| 0.65| 0.45)| 0.55| 0.65[0.30 [ 0.40(0.50 [ 0.45| 0.55 | 0.65| 0.30]0.40 | 0.50 T4B77MN-8 |~ 5.4015.5015.6015.4015.5015.60, -
T4877N—-8 |- 5.40|5.505.60(5.405.50[5.60] -
N 32 44 48 44 56 T5677-1 |- 5.40|5.50| 5.60| 5.405.50| 5.60] -
ND 8 1 12 10 14 TS677MN—1 |— 5.40|5.50|5.60|5.40|5.50|5.60] —
NE 8 i 12 12 14 T5677-2 |- 5.40|5.50/5.60| 5.40[5.50[5.60] -

NOTES

1. D‘IMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS 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 WTHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

/2\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

0.25 mm AND 0.30 mm FROM TERMINAL TIP.
6. 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 M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
T4877-3/-4/-6 & T5677—1.

ﬁ WARPAGE SHALL NOT EXCEED 0.10 mm. /VI/J‘I/VI

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

PACKAGE OUTLINE,

13. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PbFREE (+) PKG. CODES. 32, 44, 48, 56L THIN QFN, 7x7x0.75mm
APPROVAL DOCUMENT CONTROL NO. [REV. [ |
—DRAWING NOT TO SCALE-— 21—-0144 A

MAXIMN 19
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SEATING
SEAT | [7Tosfe

—DRAWING NOT TO SCALE—
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! DETAIL A |—ere
PIN # 1 o

1D, — A&

A TOP VIEW oD xE—]
A

BOTTOM VIEW

€
(R IS OPTIONAL)
DETAL A L i

nhnnmon
Ii 52 \Pmnnn.
0.35x45°
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[EVEN TERMINAL

AKXV

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, 5x5x0.75mm|

[ 210140 | M|

COMMON DIMENSIONS
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NOTES!

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.

&TI{TWMNWANDTM‘ALWWNVENTWNM
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
025 mm AND 0.30 mm FROM TERMINAL TIP.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

9. DRAVING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2855-6, T4055-1 AND T4055-2.
WARPAGE SHALL NOT EXCEED 010 mm.

11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

14. ALL DIMENSIONS APPLY TO BOTH LEADED ¢-) AND PWFREE (+) PKG. CODES.

—DRAWING NOT TO SCALE-

&CIPLANARITYAPPL!ESTI]TFEEXPBSUIEATSDKSLUSASVE.LASTI{TERMNALS.

&Nnwu:mmmumurmsmwnmn:mzmnmv.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, $0.05.

EXPOSED PAD VARIATIONS
PKG. — L—
cooes [ WIN. | NOW. [HAX.
T1655-2 | 300 | 310 | 320 | 300 | 310 | 320 |
T1655-3_| 3,00 | 340 | 320] 300 | 310 | 320]
Tiess4_| 219 | e2s| eas| a1 | eas| 2o
Tiesn-t | 00 | a0 | a20] a0 | aa0 [ san |
Te055-3_| 00 | a0 | az0] as | 310 | ao
Teoss-4_| 300 | oo [ az0] ae [ a0 [ san |
T205s-5_| 315 | azs| aas| ois | sas| |
[rzosov=5 | a15 | aes] 35| ais | aes] ass|
12855-3 | 315 | 925|335 315 | 325] 335
Tess3-4 | 260 | 270] 280] 260 [270 | 280
Teasss | 260 [ 270 2e0[ aco [270 [2sn |
7285576 | 45 | 625| o35 | a1s 325 [ aas]
T855-7_| 260 | 270 260 260 270 | 280
728558 [ 315 | 325] 335] 315 | 325 335 ]
Tee55N-1 | 315 | 825|335 315 [325] 335
Tozse-s o Tato [aso] son T suo Toa0]
T3255-4 | 300 | 310 | 320 | 300 | 310 | 020
T325M-4 | 300 [ 310 | 320] 300 | 310 320
T3255-5_| 00 a0 [320 300 310 [320]
T3255N-1 | 300 | 310 | 320 300 | 310 | 320
T4055-1 | 340 | 350 360 3.40 | 3:50 | 360
T4055-2_| 340 | 350 360 | 340 | 3:50 | 360 |
T4055N-1_| 3.40 | 350 | 360 3.40 | 350 | 360 |
Tao55MN-1 | 340 | 350 360 3.40 | 350 | 360 |

N AXIV

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, 5x5x0.7Smm|

e S
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