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ABSOLUTE MAXIMUM RATINGS

VDD t0 GND ..o [\

PVpp to PGND ..
GND to PGND .............

All Other Pinsto GND....................

......... -0.3V to +0.3V
-0.3V to (Vpp + 0.3V)

Continuous Current Into/Out of PVpp/PGND/OUT_........ +600mA
Continuous Input Current (all other pins)..........ccccoccoveene. +20mA
Duration of OUT_ Short Circuit to GND or PVpp....
Duration of Short Circuit Between OUT+ and OUT- ..Continuous

....Continuous

Continuous Power Dissipation (Ta = +70°C)
10-Pin TDFN (derate 24.4mW/°C above +70°C) .....1951.2mW
10-Pin uMAX (derate 5.6mW/°C above +70°C)......... 444 4mW
12-Bump UCSP (derate 6. 1mW/°C above +70°C)........ 484mW

Junction Temperature .............cooceoviieiiieeieceeeee +150°C
Operating Temperature Range .............c..cc.oe.. -40°C to +85°C
Storage Temperature Range ..........ccccooeeeeien -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccooveviiiiiiiiinns +300°C
Bump Temperature (soldering)

REFIOW .o +235°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 = SHDN = 3.3V, GND = PGND = 0V, SYNC = GND (FFM), R. = 8Q, RL connected between OUT+ and OUT-, Tp =
Tuin to Tuax, 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 25 55 \
Quiescent Current IDD 4 5.2 mA
Shutdown Current ISHDN 0.1 5 pA
Turn-On Time toN 30 ms
Input Resistance RIN Ta = +25°C 14 20 kQ
Input Bias Voltage VBIAS Either input 0.73 0.83 0.93 Vv
Voltage Gain Ay 3.8 4 4.2 VIV
MAX9712EUB/MAX9712ETB +11 +40
Ta = +25°C
MAX9712EBC +15 +65
Output Offset Voltage Vos mV
TMNSTAS | MAX9712EUB/MAX9712ETB +65
Tmax MAX9712EBC +95
Common-Mode Rejection Ratio CMRR fiIN = 1kHz, input referred 72 dB
o . Vpp = 2.5V to 5.5V 50 70
Power-Supply Rejection Ratio PSRR . fRIPPLE = 217Hz 70 aB
(Note 3) 200mVp.p ripple
fRIPPLE = 20kHz 55
RL = 16Q, Vpp = 5V 700
Output Power Pour THD+N = 1% RL = 8Q 450 mw
RL = 6Q 250
RL = 8Q,
0.01
Total Harmonic Distortion Plus fin = 1kHz, either Pout = 125mW
) THD+N %
Noise FFM or SSM RL = 6Q,
Pout = 125mWwW 0.01
2 NI
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = GND (FFM), R_ = 8Q,

Tuin to Tuax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

RL connected between OUT+ and OUT-, Ta =

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BW = 22Hz | FFM 88
S I-to-N R SNR \Y 1.8V to 22Kz SSM g6 dB
ignal-to-Noise Ratio =1.
g ouT RMS ‘ FEM o1
A-weighted
SSM 89
SYNC = GND 980 1100 1220
) SYNC = float 1280 1450 1620
Oscillator Frequency fosc kHz
1220
SYNC = Vpp (SSM mode) 1190
SYNC Frequency Lock Range 800 2000 kHz
Efficiency n Pout = 300mW, fiN = 1kHz 85 %
DIGITAL INPUTS (SHDN, SYNC)
VIH 2
Input Thresholds \
ViL 0.8
SHDN Input Leakage Current +1 uA
SYNC Input Current +5 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 = 6€Q, L = 47pH.
For RL = 8Q, L = 68uH. For RL = 16Q, L = 136uH.

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

HATEHFIE

(Vpbp = 3.3V, Vsync = GND, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY
1

FVpp = +5V/ g
R =8Q g
E
0.1
= Pout = 300mW =
S 4 3
= =
0.01 > 28! 3
Pout = 125mW
0.001
10 100 1k 10k 100k

FREQUENCY (Hz)

MAXIMN

TOTAL HARMONIC DISTORTION PLUS NOISE

vs. FREQUENCY
1

MAX9712 TOC02

VoD - 433V
R =8Q
0.1
Pout = 300mW —
0.01 M
Pout = 125mW
0.001
10 100 1k 10k

FREQUENCY (Hz)

100k

THD+N (%)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY

1

MAX9712 TOC03

Vpp =+3.3V
R =8Q
Pout = 125mW:
0.1
SSM MODE =
[ []
001 =‘““%E = \
 aai ~
FFM MODE
0.001
10 100 1k 10k

FREQUENCY (H2)

100k

CclL6XVIN


http://www.ic-cn.com.cn

MAX9712

WWW.IC-Ch.com.cn

500mW. REMI TCEiE K AT
DEEH A 75

BATEFFIE (£2)

(Vbp = 3.3V, Vsync = GND, Ta = +25°C, unless otherwise noted.)
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BT EHFE ()
(Vbp = 3.3V, Vsync = GND, Ta = +25°C, unless otherwise noted.)
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(Vbp = 3.3V, Vsync = GND, Ta = +25°C, unless otherwise noted.)
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o
o
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COMMON VARIABLE ks
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
& | 0.62+0.05-0.08 CODE D 3 SOLDER BALLS g
I——E—I AL | 0294002 Bl2-1 |1.54%0.05 | 2.02+0.05 | NONE 5
A2 | 0.33 REF. Bl2-2 |1.54%0,05 | 2024005 | B3 :
%/ b | 90.350.03 B12-3 |1.54+0.05 | 2.12+0.05 | NONE
o1 A XXX
_A DL | 1.00 BASIC Bl2-4 | 154005 | 2024005 | B2, B3
MARK AREA XXX D
E1 | 150 BASIC B12-5 |1.640.05 | 2.12+0.05 | B2
PRODUCT _//XXX i e | 050 BASIC B12-6 |1.640,05 | 2.12+0.05 | B3
MARKING SD | 0,00 BASIC Bl2-7 | 154005 | 202005 | B1, B3
SE | 0.25 BASIC B12-8 |1.54%0.05 | 2024005 | B2
TOP VIEW B12-9 |1.540,05 | 2.12+005 | B2, B3
B12-10 | 1.540.05 | 2.020.05 | B1, B2, B3, B4
Bl2-11 | 1.540,05 | 2024005 | A2, C3

E1 NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
_.'SE € 2. PRODUCT MARKING: NUMBER OF CHARACTERS
' AND LINES VARY PER PRODUCT.

OO0 4= n ) e
» 1O OlO @ELL ’ QT\U_U_U_U‘T

SIDE VIEW

s —]

PIN Al _/ 12 3 4
INDICATOR

BOTTOM VIEW

IPRALLAS /VIAXIVI

PROPRIETARY INFORMATION

TITLE:
PACKAGE OUTLINE, 4x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0104 F Y
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NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

SEMICONDUCTOR

| 5 | - A -t b2 DAP SIZE 2.6 X 2.0
[ —||— A2 [ PIN 11D
N T L
AR N ) g —
\\\\\\\\ = 1| o3 )| &
/ NN = 5
PIN 1 NN 7/ 5 A | = (N2ptxe
INDEX E Ey I I J REF.
AREA DETAILA \\_:E ]|/ | E'_e
— |
g | = T
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I Y — k[~
TOP VIEW SIDE VIEW BOTTOM VIEW
G G
| |
—|— DETAIL A L 1 i \ L
A T T .
— — T e el |
SIDE VIEW EVEN TERMINAL QDD TERMINAL
DALLAS #1111 /W1

21-0137

TME PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

'DOCUMENT CONTROL NO.

|

16

MAXIN

6, 8, &10L, DFN THIN.EPS



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

500mW. 1REMI\ FE7EIE KA
DZEE LK 75

HEEE (1)
B GORME 10 35 5 P T BE N R B IR, INTe Bl i 5/ RUM5 8., 16 8 1) www.maxim-ic.com/packages. )

COMMON DIMENSIONS
SYMBOL MIN. MAX.
A 0.70 0.80
D 2.90 3.10
E 2.90 3.10
A1 0.00 0.05
L 0.20 0.40
k 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e
T633-1 6 1.50+0.10 | 2.30+0.10 | 0.95BSC MO229 / WEEA 0.40+0.05 | 1.90 REF
T833-1 8 1.50+0.10 | 2.30+0.10 | 0.65 BSC MO229 / WEEC 0.30+0.05 | 1.95 REF
T1033-1 10 1.50+0.10 | 2.30+0.10 | 0.50 BSC | M0O229/ WEED-3 | 0.25+0.05 | 2.00 REF
T1433-1 14 1.70+£0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+0.03 | 2.40 REF
T1433-2 14 1.70+£0.10 | 2.30+0.10 | 0.40BSC ---- 0.2040.03 | 2.40 REF
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). .
5. DRAWING CONFORMS TO JEDEC MO0229, EXCEPT DIMENSIONS “D2" AND "E2", DRALLAS I AXI/VI
AND T1433-1 & T1433-2. __
6. "N IS THE TOTAL NUMBER OF LEADS. PACKAGE OUTLINE, 6,8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
'APPROVAL DOCUMENT CONTROL NO. REV. 2
21-0137 F %
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