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ABSOLUTE MAXIMUM RATINGS

VDD O GND ..o %
Vppto PVpD ... -0.3V to +0.3V
PVDD O PGND ..o 6V
GND to PGND -0.3V to +0.3V
All Other Pinsto GND..............ooooeiiiiii, -0.3V to (Vpp + 0.3V)
Continuous Current In/Out of PVpp, PGND, OUT_......... +800mA
Continuous Input Current (all other pins)..........cccccocveeien. +20mA

Duration of OUT_ Short Circuit to GND or PVpp........ Continuous
Duration of Short Circuit Between OUT+ and OUT-......Continuous

Continuous Power Dissipation (Ta = +70°C)
20-Bump UCSP (derate 10mW/°C above +70°C)........... 800mwW
24-Pin Thin QFN (derate 20.8mW/°C above +70°C)..1666.7mW
Junction Temperature ...
Operating Temperature Range ..........ccccccooveene.
Storage Temperature Range...................
Bump Temperature (soldering) Reflow...
Lead Temperature (soldering, 10S) .......ccccoocvvvviiiiiininnnnn.

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 = SHDN = 3.3V, GND = PGND = 0V, SYNC = QV (FFM), gain = 6dB (GAIN1 = 0, GAIN2 = 1), R connected between
OUT+ and OUT-, RL = «, Ta = TimIN to Tiax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
GENERAL
Supply Voltage Range VbD Inferred from PSRR test 2.5 5.5 \
. Vpp = 3.3V, per channel 4.5 8
Quiescent Current IDD mA
VpDp = 5V, per channel 6.3 10
Shutdown Current ISHDN 0.1 10 bA
Common-Mode Rejection Ratio CMRR fiIN = 1TkHz 66 dB
Input Bias Voltage VBIAS 1.125 1.25 1.375 Vv
Turn-On Time tON 40 ms
Ta = +25°C +10 +30
Output Offset Voltage Vos mV
TMIN < TA < TMAX +55
Vpp = 2.5Vt0 5.5V, VN = OV 60 80
Power-Supply Rejection Ratio PSRR 100mVp-p ripple, fRIPPLE = 217Hz 72 dB
VIN = 0V fRIPPLE = 20kHz 50
RL = 8Q 460
THD+N Vop =33V e g 750
+N =1% L=
Output Power (Note 3 P ' mw
P (Note 3) OUT | Ta = +25%C RL = 8Q 1300
Vpp = 5V
RL = 4Q 2200
Total Harmonic Distortion Plus THD+N RL = 8Q (Pout = 300mW), f = 1kHz 0.08 o
Noise (Note 3) RL = 4Q (PouT = 400mW), f = 1kHz 0.15
BW = 22Hz | FFM 86
S I-to-N R SNR \Y 1V, to 22Kz SSM 8 dB
ignal-to-Noise Ratio =
9 OuT = 1VAMS _ FFM 885
A-weighted
SSM 88.5
SYNC = GND 950 1100 1250
SYNC = unconnected 1200 1400 1600
Oscillator Frequency fosc kHz
SYNC =V 1200
= Vob +60
Minimum On-Time tMIN 200 ns
SYNC Frequency Lock Range fsynG 1000 1600 kHz
2 MNAXI/M
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = 0V (FFM), gain = 6dB (GAIN1 = 0, GAIN2 = 1), RL connected between
OUT+ and OUT-, RL = e, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SYNC_OUT Capacitance Drive Csync_ouT 100 pF
o ) Bridge-tied capacitance 200
Capacitive Drive CL - pF
Single ended 400
Peak reading, THD+N = 1% | Into shutdown 66.16
Click-and-Pop Level Kcp A-weighted, 32 samples Outof daB
per second (Note 4) uto 66.26
shutdown
Vpp = 3.3V, Pout = 500mW per channel, 87
fin = 1kHz, R = 8Q
Efficiency n %
VbD = 5V, Pout = 1000mW per channel, 87.4
fiN = 1kHz, RL = 8Q '
GAIN1 =0, GAIN2 =0 105 15 19.5
) GAIN1 =1, GAIN2 =0 25
Input Resistance RIN kQ
GAIN1 =0, GAIN2 = 1 374
GAIN1 =1, GAIN2 = 1 50
GAIN1 =0, GAIN2 =0 18
) GAIN1 =1, GAIN2 =0 12
Gain Ay dB
GAIN1 =0, GAIN2 = 1 6
GAIN1 = 1, GAIN2 = 1 0
Channel-to-Channel Gain
) 1 %
Tracking
LtoR, RtoL, f = 10kHz, RL = 8Q,
Crosstalk POUT = 300mW 70 dB
DIGITAL INPUTS (SHDN, SYNC, GAIN1, GAIN2)
Input-Voltage High VINH 2 vV
Input-Voltage Low VINL 0.8 \
Input Leakage Current +1 UA
(SHDN, GAIN1, GAIN2)
VIN = GND, normal operation -15 -7
Input Leakage Current (SYNC) pA
VIN = VDD, normal operation 12 25
DIGITAL OUTPUTS (SYNC_OUT)
Output-Voltage High VOH loH = 3mA, Vpp = 3.3V 2.4 V
Output-Voltage Low VoL loL = 3mA 0.08 V

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 = 4Q, L = 33uH.
For R = 8Q, L = 68uH.

Note 3: When driving speakers below 4Q with large signals, exercise care to avoid violating the absolute maximum rating for continuous
output current.

Note 4: Testing performed with 8Q resistive load in series with 68uH inductive load connected across the BTL output. Mode transi-
tions are controlled by SHDN. Kcp level is calculated as: 20 x log[(peak voltage under normal operation at rated power
level) / (peak voltage during mode transition, no input signal)]. Units are expressed in dB.

MAXIMN 3
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(Vpp = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = Vpp (SSM), gain = 6dB (GAIN1 = 0, GAIN2 = 1)).
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(Vbb = PVpp = SHDN = 3.3V, GND = PGND = 0V,
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(Vbb = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = Vpp (SSM), gain = 6dB (GAIN1 = 0, GAIN2 = 1)).

MAX9701
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(Vbb = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = Vpp (SSM), gain = 6dB (GAIN1 = 0, GAIN2 = 1)).
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EFFICIENCY vs. OUTPUT POWER
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1.3W. EEiEE. TkE
DZEE W FE M A a%
#HEEE

IFH R =SS BN #AT /&), 1541 china.maxim-ic.com/packages. i1 2%, FEEARMHAY“+7. “47 8% “-" U FRRoHS KT
HER PR A AR R TR, HESEER R S5EEE X, SRoHSIRETL K.

HIELR ESEL L MRS
24 TQFN-EP T2444-4 21-0139
20 UCSP B20-1 21-0095
2X &L
Ao45]C] "'-!
D b z
[&]o..0@[c[A[B] T
|~— p2 — =
I—n/a —| Das2 I— &
_‘ 2X K —_1 | — L @]
MARKING I Sk L Ni
_\\ | [ U0 iyt o — N
-— = —
AAAA | o = = T
E2/2
(Al —'— —|~ E %—1) X[E] = + = b o
\ //’:l \\\ [
B3 | —
— ‘\ .

= /

/
DETAIL A—/ ) “"Iﬁ |Jﬂ i |;| |;|

P-4

%

3
yeeg 2l A T A
/N ¢ IEIA" €0.35x0.35)
ND-D X
TOP VIEW BOTTOM VIEW
¢
(R IS OPTIONAL)
MMAﬂﬂﬁﬁ
7/To0[c EH— N\ oL T
[]o.08]c] pooood i ! SEATING PLANE S
N VAKXV
SIDE VIEW A E:
PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm
—DRAWING NOT TO SCALE— o M"S‘If"é‘{kggm RE\II 7
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MAX9701

DZEE I FE K 7%

I Bl I EPRAMEAR BEAREAT R, A

china.maxim-ic.com/packages . i

HERREITM AR A S AR RBRTH, HEREHSEEAL, SRoHSIRET K.

20

HEEE ()
HERE, BTG, 47 (TR RROHS R

7N

BN o

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2

REF., MIN. [NOM. | MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. [ NOM. | MAX. | MIN. | NOM. | MAX, CODES MIN. | NOM. | MAX.| MIN. | NOM. | MAX.
A 0.70 |0.7S | 0.80 |0.70 (075 | 0.80 | 0.70 | 0.75 | 0.80 | 0,70 | 0,75 | 0.80 | 0,70 | 0.75 | 0.80 T1244-3 195 | 210 | 225 195 | 210 | 225
Al 00 (002 (005 00 |002 |005 | 00 |002 | 005) 00 | 002|005 | 00 |002 005 Ti244-4 195 | 210 | 225 195 | 240 | 225
A2 020 REF 020 REF 020 REF 0.20 REF 0.20 REF T1644-3 195 | 210 | 225 195 | 210 | 225
b 025 ]030 | 035025 | 030 | 035 | 0.20 [ 025 | 0.30 | 048 | 0.23 | 0.30 | 0.15 | 0.20 | 0.25 T1644-4 195 | 210 [ 225 195 | 210 | 285
D 3.90 (4.00 | 410 |3.90 | 400 | 410 | 3.90 | 400 | 4.10 | 3.90 | 4.00 | 410 |3.90 | 400 | 410 T2044-2 195 | 210 [225] 195 | 210 | 225
E 3.90 [4.00 | 410 |3.90 | 400 | 410 | 3.90 | 4.00 | 4.10 | 3.90 | 4.00 | 410 | 3.90 | 4.00 | 4.10 T2044-3 195 ] 210 1225]| 195 | 210 | 225
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2444-2 195 | 210 | 225 195 | 210 | 225
k 025 | - - |0.25 = - 025 | - - | 025 = - |025 - = T2444-3 245 | 260 | 263 | 245 | 260 | 263
L 045055 | 065|045 [ 055 | 0.65 | 045) 055 | 0.65| 0.30 | 0.40 | 0.50 | 0.30 | 0.40 | 0.50 T2444-4 245 | 260 | 263 | 245 | 260 | 263
N 12 16 20 24 28 T2444N-4 | 245 | 260 | 263 | 245 | 260 | 263
ND 3 4 S 6 7 T2444M-1 | 245 | 260 | 263 | 245 | 260 | 263
NE 3 4 S 6 7 T2844-1 250 | 260 | 270 | 250 | 260 | 270

ﬁ_ec WGGB WGGC WGGD-1 WGGD-2 WGGE

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.
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 0.25mm AND 0.30mm 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 FOR T2444-3, T2444-4 AND T2844-1

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.

12, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, 0.05.

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15, ALL DIMENSIONS ARE THE SAME FOR LEADED ¢-> & PbFREE <+> PACKAGE CODES.

—DRAWING NOT TO SCALE-

APPROVAL

[DOCUMENT CONTROL NO.

21-0139

AKXV

PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm

REV. |
1|
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1.3W. EFEIEK. ZTFE
DZEE I FE KX &5

HREE ()

LOZE6XVIN

N T 1 256 SME A5 BR800 R, i%%i@wmﬁ& BRI H R ”fl%%rRoHSijw
HERPRREIAFEN BT, BHEHERRSHERE, SRoHSKRELX.
(%]
o
w
o
COMMON VARIABLE A
| £ | DIMENSIONS PKG. DIMENSIONS DEPOPULATED =)
a | 062+0.05-0.08 CODE ) 5 SOLDER BALLS X
%//// At | 0.29:0.02 B20-1 |2,03+0,08 | 2.54+0,08 | NONE
Z / —
PIN 1 5 7 INYWN A2 | 033 REF. B20-2 | 2.03+0.08 | 2.54+0,08 | B2, B3, B4
MARK AREA b | 80.350,03 B20-4 |2,03+0,08 | 254+0,08 | B2, B3, B4,
AAAA D ce, ca
D1 | 150 BASIC
pRDDUCT_//AAAA 1 | 2.00 BASIC B20-5 | 2,03+0,08 | 254+0,08 | B2, B3, B4,
MARKING Ce, C3, C4
e | 050 BASIC
B20-6 | 216+0,08 | 2.54+0,08 | B2, B3, B4
—L sD | 0,25 BASIC
B20-7 | 2.03+0.08 | 2.54+0.08 | B3, C3
SE | 0,00 BASIC
B20-8 | 2.03+0.08 | 2.54+0,08 | B2, B4, C2, C4
TOP VIEW

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. PRODUCT MARKING: NUMBER OF CHARACTERS
E1 AND LINES VARY PER PRODUCT.

__l._
D@O%O@ - } | 1
c OO OO Gr— P =
3_6_6-@-6_6__' D ﬁUU U U 7T
At SIDE VIEW
2R O0

INDICATOR

IDRALLAS /WIAXI/VI

PACKAGE OUTLINE, S5x4 UCSP
[APPROVAL

BOTTOM VIEW

DOCUMENT CONTROL NO.

21-0095

REV.

JA

—DRAWING NOT TO SCALE-
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