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ABSOLUTE MAXIMUM RATINGS

VDD, PVDD, t0 GND ... +6V
GND to PGND ... -0.3V to +0.3V
Any Other Pinto PGND ..., -0.3Vto (Vpbp + 0.3V)
Duration of OUT__ Short Circuit to PGND or PVpp....Continuous
Duration of OUT_+ Short Circuit between OUT_-...... Continuous
Continuous Current Into/Out of (PVpp, OUT__, PGND)........ 1.7A
Continuous Input Current (All Other Pins) ... +20mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN-EP (derate 20.8mW/°C above +70°C)..1666mW
16-Pin TSSOP (derate 9.4mW/°C above +70°C) ...... 754, 7mW

Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C
Storage Temperature Range .............ccceeevnennn. -65°C to +150°C
Junction Temperature ..o +150°C
Lead Temperature (soldering, 10S) .....cc.ccccoviiiiiirninne. +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 = PVpp = 5.0V, GND = PGND = 0V, VSHIDN = VoD, Cgias = 1uF,

speaker impedance = 8Q in series with 68uH connected between

OUT_+ and OUT_-, GAIN = +10.5dB, Ta = TMIN to TMmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Inferred from PSRR test 4.5 55 \
Quiescent Current IDD No load 12.8 16 mA
Shutdown Supply Current ISHDN VSHDN = OV 0.1 2 uA
Input Resistance RIN 6.5 10 13.5 kQ
Turn-On Time tON 25 ms
BIAS Voltage VBIAS 1.8 \Y
CLASS D SPEAKER AMPLIFIERS
Ta = +25°C 12.6 45
Output Offset Voltage Vos mV
TA = TMIN to TMAX 70
Maximum Speaker Amplifier Gain GAIN =0 10.5
Av dB
(Note 3) GAIN = 1 9.0
z\g?/D or Vpp = 4.5V to 504 75
Power-Supply Rejection Ratio PSRR VIN. =0V : dB
- f = 1kHz, 100mVp-p 71
f = 20kHz, 100mVp-p 60
RL =8Q 1.4
THD+N = 1%
Output P P AL =40 23 w
utput Power
B out RL = 8Q 1.7
THD+N = 10%
RL =4Q 2.8
ic Di i RL =8Q, P =1.2W 0.06
Tot.al Harmonic Distortion Plus THD4N | f = 1kHz L ouT %
Noise RL = 4Q, Poyut = 2W 0.07
. ) . Pout = 1W, BW = 22Hz to 22kHz 89
Signal-to-Noise Ratio SNR - dB
Pout = 1W, A-weighted 93
Maximum Capacitive Load CL_MmAX 200 pF
Switching Frequency fqw | /Average frequency in spread-spectrum 100 122 140 | MHz
operation
2 W AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = PVpp = 5.0V, GND = PGND = 0V, VsHIDN = VDD, Cias = 1uF, speaker impedance = 8Q in series with 68uH connected between
OUT_+ and OUT_-, GAIN = +10.5dB, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

DEEII KA 7S

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Spread-Spectrum Modulation +120 kHz
Channel-to-channel, f = 10kHz, P =1W,

Crosstalk left to right or right to left o & dB
Peak voltage, Into shutdown 64

Click-and-Pop Level Kcp ééws‘zgglee‘iper dBvV
second (Note 4) Out of shutdown -46

Efficiency n Egrzcﬁgn:elsﬁ”i ﬁ'i 68uH, Pour = 1W 86 %

DIGITAL INPUTS (GAIN and SHDN)

Input High Voltage ViH 2.0 vV

Input Low Voltage ViL 0.8 \
SHDN +1

Input Leakage Current ILEAK GAIN e pA

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

Note 2: Speaker amplifier gain is defined as Ay = (VouT_+ - VouT_-) / VIN.

Note 3:

Click-and-pop level testing performed with an 8Q resistive load in series with 68uH inductive load connected across the

Class D BTL outputs. Mode transitions are controlled by the SHDN pin. Inputs AC-coupled to GND.

Note 4:
For R = 8Q, L = 68uH.

Testing performed with a resistive load in series with an inductor to simulate an actual speaker load. For R = 4Q, L = 33uH.

#R T (EFFIE

(Vpbp = 5.0V, Cypp = 3 x 0.1yF, Cgias = 1uF, CiNL = CINR = 1uF, Ay = +10.5dB,

Typical Operating Circuit/Functional Diagram)

Ta = +25°C, unless otherwise noted.) (See the
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0 HE TR (8)
(Vpbp = 5.0V, Cypp = 3 x 0.1yF, Clas = 1uF, CINL = CINR = 1uF, Ay = +10.5dB, Ta = +25°C, unless otherwise noted.) (See the
(o)} Typical Operating Circuit/Functional Diagram)
>< TOTAL HARMONIC DISTORTION EFFICIENCY
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(Vpbp = 5.0V, Cypp = 3 x 0.1yF, Clas = 1uF, CINL = CINR = 1uF, Ay = +10.5dB, Ta = +25°C, unless otherwise noted.) (See the
Typical Operating Circuit/Functional Diagram)

POWER-SUPPLY REJECTION RATIO CROSSTALK OUTPUT SPECTRUM
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0 T=TTTTT E 0 P‘HHN\I/ = -40 o s o
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MAXIMN 5
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vs. SUPPLY VOLTAGE

(Vpbp = 5.0V, Cypp = 3 x 0.1yF, Clas = 1uF, CINL = CINR = 1uF, Ay = +10.5dB, Ta = +25°C, unless otherwise noted.) (See the
Typical Operating Circuit/Functional Diagram)
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45VT055V
A
]
3
SHUTDOWN
J_ CONTROL
. ;'; 0.1uF T 0.1uF ;;om
Vop PVpp | PVpp SHDN
MAXIMN SHDN
MAX9715 CONTROL
Tuf v, + OUTL+
LEFT L i ,\R/'{“/\/ : 7 CLASS D
AUDIO [ o \l\ MODULATOR | 7.
: AND H-BRIDGE
5 1
GAIN-SELECT GAIN : — %7
LOGIC »> ng\E”éT --® Vais { Voo OSCILLATOR
| \I\ OUTR
g RN i CLASS D a
i | P - MODULATOR | 01ra.
AUDIO | I : L AND H-BRIDGE
Vaias —
BIAS BIAS %7
@ GENERATOR
GND PGND PGND
T -
*BULK PC BOARD DECOUPLING, TYPICALLY GREATER THAN 10uF.

SIBIECE (4E)

BR1ES

TOP VIEW

GND [ 1]
INR [ 2]
L [ 3]

E Voo
[15] Bias
[14] 6nD

MNAXI/
panD [4]  MAx9715  [13] PanD
ouTLs [ 5 [12] ouThs
outL- [6 | [11] ours-
PVpp E E PVbp
GAIN [ 8] 9] SHON
TSSOP
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0
|-— D2 &
5 z
o ~— T
—| D22 =
b— D12 __lk __ | =
e
MARKING —_| | gquooooo |t a
= XXXXX B =
E2 | g [
J- /= = E212
=] [
NE-1) X ¢ E2
B E A( xEJ P =] [=
} =\ |:
= )
I IJI ﬂ N IJI
123 , PIN#11D.
PIN# 1/ n DETAIL A e/z 0 hoxds® A
1D. EUA
A\ (ND- ') X DETAIL B
€
{R IS OPTIONAL)
BKG. CORNFRS ONLY {4x) _I_
APPLICABLE TO .4mm PITCH PKG. ONLY DET .
—| @ |4— TERMINAL TIP —-I a8 _r
SEATING lvizma|
PLANE EVEN TERMINAL 00 TERMINAL
c DALLA Y
= AR @lﬂmusn /VI /J‘I/VI
SIDE_VIEW
TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
NPPROVAL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0140 H /2
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG D2 E2 L [oown
SYMBOL [MIN. [nom Jmax: [ miN. Tnom Jmax. TmiN. Tnom]max. INoM Jmax [ mIN. TNom Jmax: CODES MIN. [ NOM. | MAX.| MIN. | NOM | MAX. | 2015 |ocroeo
A ]0.70]0.75[0.80]0.70 |0.75[ 0.80] 0.70 |0.75 [ 0.80 |0.70 |0.75 . T16551 | 3.00 | 3.1013.20 | 3.00 [3.10 | 320 | =~ NO
Al 0 Jo.02Joos] o Joo2[o0s] o Jo.o2fo.05] 0 Jo.02Jo.05] o Jo.02[005]  [Fies52 [300[3.10(3.20[3.00 [340 [3.20] = | VES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF [T1655N-1 | 3.00 | 3.10|3.20 | 3.00 [ 3.10 | 3.20 | = NO
b [0.250.30]0.35]0.25]0.30[0.35]0.20 [0.25] 0:30 0.20 [0.25]0.30 | 0.15 [0.20[0.25 120552 | 3.00 | 340|320 | 3.00 |3.40 |320] ~ NO
D |4.90]5.00]5.10[4.905.00]5.10]4.90 |5.00| 5.10|4.90 |5.00|5.10 [4.90 | 5.00[5.10 - - - - - - —
E 4.90 [5.00] 5.10]4.90 [5.00] 5.10[4.90 |5.00] 5.10]4.90 | 5.00]5.10 [4.90 [ 5.00]5.10 120853 13.00]510{320]3.00}3.10 { 320 YES
< .60 BSC .65 BSC. 0.50 BSC. .50 BSC 040 BSC. T2055-4 | 3.00 | 3.10]3.20 [3.00 [3.10 [3.20| * NO
o« Tozsl - T - Toosl - T - Tomsl - T - Toosl - T - lozsloss]02s T2055-5_ | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35| 0.40 | YES
L |o.30]0.40]0.50]0.45]0.55 [0.65]0.45 [0.55| 0.65]0.30 [0.40 [ 0.500.40 [0.50 [ 0.60 728551 1315]3.2513.35[315]3.25]3.35] « NO
%] T -1 -1 -1 -1T-1T-1-1-1-[os0]o40]os0 T2855-2__| 2.60 | 2.70 | 2.80 [ 2.60 [ 2.70 | 2.80 | NO
N I 20 28 2 70 T2855-3 | 3.15]3.25|3.35[3.15 [3.25[3.35] + | YES
ND 4 5 7 8 10 T2855-4 | 2.60|270[2.80 260 [270|280| = | YES
NE 4 5 7 8 10 260270280260 [2.70 [2.80 [ NO
JEDEC WHHB WHHC WHHD-1 WHHD2 [ 3.15 | 3.05|3.35 | 3.15 | 3.25 | 3.35 | = NO
2.60 | 2.70[2.80 | 2.60 | 2.70 [2.80 | = YES
NOTES: 3.15]3.25[335]3.15 | 3.25|335] 040 | YES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. 3.1513.2613.35131532518335] NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 3.0031043.201300}3.101320] » NO
3. N IS THE TOTAL NUMBER OF TERMINALS. 300/3.10152013.0018.1013.20] - LEOS
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 3008101920300 | 3.10 ] 3:20
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE 3.00/310)320)3.00310[320| NO
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 320 | 3.30 | 3.40 | 3.20 | 3.30 | 340| =~ | YES
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE PO ——————
/2\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 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, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.
A\ WARPAGE SHALL NOT EXCEED 0.10 mm. = DALLA -,
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. mgxumusn /VI /J‘I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. T AGKGE GUTRE
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", 0.05. 16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL NG R, 2
-DRAWING NOT TO SCALE- 21-0140 { H ‘/2

MAXIMN

13

TEL:15013652265 QQ:38537442

GLZ6 XY



MAX9715

2.8W. REMI. ik E. &
7&55@7]]3@7&5#

http://www.eehome.cn

T s KT

HEER (&)

(REARBORHR 10 R [ AT RE AR

FAT I RLRG, InTE RO B2 AMEE B, 15 &1 www.maxim-ic.com. cn/packages )

(%]
[
w
321 E
s COMMON DIMENSIONS £
% [MILLIMETERS INCHES S
G MIN. [ MAX. | MIN. | MAX. ¥
G} A — [ w0 043 5
A | 00S 0.15 .002 .006 f
H As| 085 0.95 | 033 | .037 .
b | 019 030 | 007 | 012
i | 019 025 | .007 | .010
c | 009 | 020 | .004 | .008
| 005 | o014 | .004 | .006
D [SEE VARIATIONS |[SEE_VARIATIONS
BOTTOM VIEW
JOP VIEW E| 430 | 430 | 169 [ 177
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
s SEE DETAIL A—\ ¢ L[ oso | o070 | .020 [ .028
l— 4 R N\ - . N [SEE_VARIATIONS [SEE_VARIATIONS
)\ Al 0 3 ) 3
R L s o~ =lo [ & [ o LB
IR 5 »
\_ 0.10[c ~d- /
D— M \_SEATING 54‘
PLANE
SIDE VIEW END VIEV JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. | MAX.
025 l— —‘II o1 AB-1_ 14| D | 490 | 510 | 193 | .20l
: PARTING AB 6] D] 45 | 510 | 193 [ .eot
BSC
1L VITH P"AHN':‘\ AC 20 D | 640 | 660 | .252 | .260
Far—a — | AD 24| D | 770 | 790 | 303 | .31
a c AE 28| D | 960 | 980 | 378 | .386
L—JfL LT
BASE METAL —
DETAIL A LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. “N* REFERS TO NUMBER OF LEADS SDALLAS -,
THE LEAD TIPS MUST LIE VITHIN A SPECIFIED ZONE. THIS TOLERANCE E] il K
ZONE IS DEFINED BY TVO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, B / VI/ J I/ VI
[-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE e
DIRECTI':'N INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 c |5
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