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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vpp, PVpp, CPVpD to GND) ... +6V
GND t0 PGND ..ottt +0.3V

Continuous Input Current (all other pins) .........cccooevenn. +20mA

CPVss, CIN, Vgsto GND .............
Any Other Pin ...

Duration of OUT_ Short Circuit to GND or PVpp........ Continuous Operating Temperature Range
Duration of OUT_+ Short Circuit to OUT_-................. Continuous Storage Temperature Range
Continuous Current (PVpp, OUT_, PGND) .....ccocooviiiiine. 1.7A Lead Temperature (soldering, 10s)

-6.0V to (GND + 0.3V)
-0.3Vto (Vpp + 0.3V)

Junction Temperature

Continuous Current (CPVpp, C1N, C1P, CPVss, Vss)...... 850mA

Continuous Power Dissipation (Ta = +70°C)
28-Pin Thin QFN (derate 23.8mW/°C above +70°C) ....... 1.9W
+150°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

(Vbp = PVpp = CPVpp = 5V, GND = PGND = CPGND = 0V, SHDN = Vpp, Cgias = 1uyF, C1 = C2 = 1pyF, speaker load
terminated between OUT_+ and OUT_-, GAIN1 = GAIN2 = VOL = 0V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD, PVpD | Inferred from PSRR test 4.5 55 \
Quiescent Supply Current IDD 14 29 mA
Shutdown Supply Current ISFoN | SHDN = GND 0.2 5 PA
Bias Voltage VBIAS 1.7 1.8 1.9 V
Switching Time tsw Gain or input switching 10 us
Input Resistance RIN Ampilifier inputs (Note 2) 10 20 30 kQ
Turn-On Time tSON 25 ms
Output Offset Voltage Vos Mfisi;g Ct)) etween OUT_+ and OUT_, +0.4 +6 mV
o ) PVpp or Vpp = 4.5V to 5.5V (Ta = +25°C) 75 90
'(Dﬁggg?“pp'y Rejection Ratio PSRR | f= 1kHz, VRIPPLE = 200mVp.p 80 dB
f = 10kHz, VRIPPLE = 200mVp-p 55
THD+N = 1%, RL = 8Q 0.65 0.8
Output Power (Note 4) Pourt f = 1kHz, RL =4Q 1.2 1.5 W
Ta = +25°C RL = 3Q 290
Total Harmonic Distortion Plus RL = 8Q, Pout = 500mW, f = 1kHz 0.01 .
Noise TN T 0, PouT = W, f = TkHZ 0.02 %

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = PVpp = CPVpp = 5V, GND = PGND = CPGND = 0V, SHDN = Vpp, Cglas = 1uF, C1 = C2 = 1uF, speaker load
terminated between OUT_+ and OUT_-, GAIN1 = GAIN2 = VOL = 0V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

R

= E

=g

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Signal-to-Noise Ratio snR | AL =89, Pour = S00mW, BW = 22Hz to 9 dB
22kHz

Noise Vn BW = 22Hz to 22kHz, A-weighted 80 HMVRMS

Capacitive-Load Drive CL No sustained oscillations 200 pF

Crosstalk LtoR,RtolL, f=10kHz 75 dB

Slew Rate SR 1.4 V/us
GAIN1 =0, GAIN2 =0 6

. . ) GAIN1 =1, GAIN2 =0 7.5

Gain (Maximum Volume Setting) | AYMAX(SPKR) GAINT = 0. GAINZ = 1 9 dB
GAIN1 = 1, GAIN2 =1 10.5

CHARGE PUMP

Charge-Pump Frequency | fosc 500 550 600 kHz

VOLUME CONTROL

VOL Input Impedance RvoL 100 MQ

VOL Input Hysteresis 10 mV

Full-Mute Input Voltage (Note 5) 4.29 \

Channel Matching Ay = -25dB to +13.5dB +0.2 dB

BEEP INPUT

Beep Signal Minimum Amplitude VBEEP RB = 33kQ (Note 6) 0.3 Vp_p

Beep Signal Minimum Frequency fBEEP 300 Hz

LOGIC INPUT (SHDN, GAIN1, GAIN2, VOL)

Logic Input High Voltage VIH 2 \

Logic Input Low Voltage ViL 0.8 \

Logic Input Current [N +1 pA

Note 1: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.

Note 2: Guaranteed by design. Not production tested.

Note 3: PSRR is specified with the amplifier input connected to GND through Cin.

Note 4: Output power levels are measured with the thin QFN'’s exposed paddle soldered to the ground plane.

Note 5: See Table 3 for details of the mute levels.

Note 6: The value of Rp dictates the minimum beep signal amplitude (see the BEEP Input section).

N AXIW 3
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(Measurement BW = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE

TOTAL HARMONIC DISTORTION PLUS NOISE

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY

vs. FREQUENCY vs. FREQUENCY
10 P 3 10 3 10 1
[ RL=30 g g g
1 [Av=10508 E ! 2 1 2
Bl
_ — OUTPUT POWER =15 _ _
2 01 > = = 01 = = 01
= X = > \ =
. ™ = s
= 001 ‘ \ = 001 = 001 E
HD F| _” 5] -
UTPUT POWER = 500m UTPUT POWER = 5001 S UTRUTPOWER - oo
0.001 0.001 0.001
0.0001 0.0001 0.0001
10 100 1k 10k 100k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER vs. OUTPUT POWER vs. OUTPUT POWER
100 5 100 = o 100 o
= Voo =5V E E Ve =5V E = Voe =5V £
CRL=3Q g " RL=4Q 5 " RL=8Q g
10 |z Av=10508 E 10 |k Av=105dB E 10 kAv=105d8 g‘z‘
== I"/ e
y, 4 / 7 VAy.4
g 1 L g £ = L
=] fin = 10kHz I’ I’ [=] IN = 10kHz 2 ] f
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- )/t - v H
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e — I = Tktz — - fin = itz 2o —— -1
0.001 0.001 0.001 . .
0 05 10 15 20 25 30 0 05 1.0 15 20 0 02 04 06 08 10 12
OUTPUT POWER (W) QUTPUT POWER (W) OUTPUT POWER (W)
OUTPUT POWER POWER DISSIPATION vs. OUTPUT POWER
vs. LOAD RESISTANCE
30 T 1111113 5 ' ! g
Veo=5v |2 Vpp =5V S
9 f=1kHz || f=1kHz g
5 \ Ay=105dBT]= 4 - Pour="PourL+Pour =
s
s \ =
= 20 S
& E 3 RL=4Q
= \ THD+N = 10% =
o
g 15 2 //
= NN g 2 7
3 10 |—THD«N=1% ‘\ <§
\\ A RL=80 T
N 1 L=
05 AN //
sl
T
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1 10 100 0 05 10 15 20 25 30 35 40
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(Measurement BW = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY REJECTION RATIO

vs. FREQUENCY CROSSTALK vs. FREQUENCY
VRippLE = 200mVp-p E | Voo =5V B
-10 FAy=105dB g 10 F'VeyppLe = 200mVp-p 5
20 | OUTPUT REFERRED z 20 R =40 z
-30
-30 5 4
g 4 = 50
£ 50 / 5 60
& 60 { g
" Y/ S g LEFT TO RIGHT )
-90 M
80 ’ b 00 RIGHT T0 LEFT
AT
-90 -10
-100 120
10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)
TURN-ON RESPONSE TURN-OFF RESPONSE
MAX9787 toc11 MAX9787 toc12
5V/div EE— 5V/div
SHDN  |—! : SHDN
OUT_+ T ST TP A 0UT_+
AND : 2V/div AND 1 2V/div
DUT - [ressbemaidirsirisrirmidismnrereirencrereren ouT_- | R RENE PR TOSS TR0 TR £
ouT_+ e 100mV/div oUT_+ 20mV/div
-0UT_- ] -0UT_- !
RL=8Q 1 Rl =8Q
20ms/div 20ms/div
SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
18 - 0.35 -
16 —— : 030 :
| — g : 2
14
= =< 02
E 1 20
= =
‘;‘E-‘ 10 E 0.20
oD u}
(@] (&b}
S > 015 v
[a
£ o6 g /]
%) @ 010
4 /
) 0.05
0 0
450 475 5.00 5.25 550 450 475 5.00 525 550
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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1 INL LB E A
2 BEEP B EBEEP A -
3,19 PGND FL R
4 OUTL+ Fr 7B A 75 A O
5 OUTL- Je B A5 P A O
6, 15, 16 PVpD E70aak 19 ONET 1IN
7 CPVpD FEL 77 R LR
8 C1P FL i 3K L I 0 «
9 CPGND ERGTERS: 8
10 C1N EER RO
11 CPVss M SR, ERER V.
12 Vss TR A L
13, 14 N.C. JoiER, WHCER:.
17 OUTR- AP R 7 A U
18 OUTR+ A 7 TE 4 75 A 1
20, 26 GND .
21 BIAS LA L . ST — S Ip PR 552 2 GND.
22 SHDN Wi, UXZHSHDNZLHF, W RBi#sff; KSHDNE:Vpp, #fFiEH TIE.
23 GAIN2 348 55 4 il A2
24 GAIN1 S E XL TN
25 VDD HLJA
27 INR B EA
28 VOL B G A
EP EP BIRAL. EHERIGND.
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HERYE BT

x2.HEIRE
VvoL (V) SPEAKER MODE GAIN (dB)
VMIN® VTYP* VMAX* GAIN1 =0, GAIN1 =1, GAIN1 =0, GAIN1 =1,
GAIN2=0 GAIN2=0 GAIN2 =1 GAIN2 =1
0 0.370 0.742 6 75 9 10.5

0.742 0.800 0.860 5 7 8.5 10
0.860 0.915 0.977 4 6 8 95
0.977 1.035 1.094 3 5 75 9
1.094 1.150 1.211 1 4 7 8.5
1.211 1.265 1.328 -1 3 6 8
1.328 1.385 1.446 -3 1 5 75
1.446 1.500 1.563 -5 -1 4 7
1.563 1.620 1.680 7 3 3 6
1.680 1.735 1.797 9 5 1 5
1.797 1.855 1.914 -1 -7 -1 4
1.914 1.970 2.032 -13 9 3 3
2.032 2.090 2.149 -15 -11 5 1
2.149 2.205 2.266 -17 -13 7 -1
2.266 2.320 2.383 -19 -15 -9 3
2.383 2.440 2.500 21 17 -11 5
2.500 2.555 2.617 -23 -19 13 -7
2.617 2.675 2.735 25 21 -15 o)
2.735 2.790 2.852 27 23 17 -11
2.852 2.910 2.969 -29 25 9 13
2.969 3.025 3.086 -31 27 -21 -15
3.086 3.140 3.203 .33 -29 23 17
3.203 3.260 3.321 .35 231 ) -19
3.321 3.375 3.438 -37 3 27 _21
3.438 3.495 3.555 -41 -35 -29 23
3.555 3.610 3.672 45 37 -31 25
3.672 3.730 3.789 48 -41 -33 07
3.789 3.845 3.907 -53 -45 -35 -29
3.907 3.965 4.024 57 -49 .37 -31
4.024 4.080 4141 -61 -53 41 -33
4141 4.195 4.258 -65 57 -45 -35
4.258 4.290 5.000 MUTE MUTE MUTE MUTE

*HTFPVpp=5V

8 MAXIMN
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12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5%5 28L 5%5 32L 55 40L 5%5 PKG D2 E2 SOWN
SYMBOL/| MIN. [NOM.[MAX.| MIN. [NOM.[MAX.| MIN. [NOM.[MAX.| MIN. [NOM.[MAX.| MIN. [NOM.[ MAX. CODES MIN. TNOM.] MAX| MIN. T NOM. - /?E’L"(‘)D\A?ED
A [o.70]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 T16552 13.00 [3.1013.20|3.00 [3.10 [3.20| = YES
A1 0 [0.02]0.05] 0 [0.02[0.05] 0 [0.02][0.05] 0 [0.02[0.05] 0 [0.02]0.05 T1655-3 1 3.00 | 3.1013.2013.00 | 3.10 [3.20] == NO
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
tl; 0.25[0.30[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 120553 13.0013.10132013.00 |3.101320] = YES
4.90(5.005.10]4.90]5.00 | 5.10[4.905.00 | 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 | 5.10/4.905.00] 5.10{4.90 | 5.00]5.10|4.90 | 5.00|5.10 T2055-4 |3.0013.10/3.20]3.00 3.103.20 \:\‘EO
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2055-5 3.15)3.25|13.35]3.15]3.25]13.35| 040 S
 Tozsl - T Toml - T Tomsl - T Tozs! - 1 lozslossloas| | 728553 |3.15|3.25]3.35]3.15 3.25|3.35| ~ | YES
L 0.30[0.400.50[0.45[0.55 [ 0.65[0.45 [ 0.55[ 0.65[0.30 [ 0.40[ 0.50]0.40] 0.50] 0.60 12855-4 |2.60]2.70/2.80|260|2.70|2.80] = YES
] T T T -1 -1 -T- Tosolodloso T2855-5 | 2.60 | 2.70| 2.80 | 2.60 | 2.70 | 2.80| ** NO
N o 20 28 = 20 T2855-6 | 3.15 | 3.25|3.35] 3.15 | 3.25]3.35| * NO
ND 2 5 7 8 10 T2855-7 |2.60|2.70]2.80[2.60 [2.70[2.80| = YES
NE 4 5 7 8 10 T2855-8 3.15(3.25(3.35|3.15|3.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855N-1 | 3.15| 3.25|3.35| 3.15 [ 3.25 [ 3.35| NO
T3255-3 3.00|3.10(3.20(3.00 | 3.10| .20 ki YES
NOTES: T3255-4_| 3.00 | 3.10]3.20]3.00 | 3.10| 20| * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 [3.00]3.10]320/300 |3.10[3.20| = YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1 [ 3.00]3.1013.20 3.00 [3.10]3.20] * \:\‘é
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 ]3.20]3.30|340]320 | 3.30] 340
**SEE COMMON DIMENSIONS TABLE
/A\ 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
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
/B\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.
/D WARPAGE SHALL NOT EXCEED 0.10 mm. DALLAS <
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. EESEHICONDLAUCTOR /VI/J‘I/VI
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