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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND ..o Continuous Power Dissipation (Ta = +70°C)

PVpp to PGND ... 10-Pin TDFN (derate 24.4mW/°C above +70°C) .....1951.2mW
GND 10 PGND ..o -0.3Vto +0.3V 10-Pin uMAX (derate 5.6mW/°C above +70°C)......... 444 . 4mW
All Other PiNsto GND ..o, -0.3Vto (Vpp + 0.3V) 12-Bump UCSP (derate 6.1mW/°C above +70°C)........ 484mW
Continuous Current Into/Out of PVpp/PGND/OUT_......... +600mA Junction Temperature ...........coooivviiiiiiii
Continuous Input Current (all other pins)..........ccccoovvennn. +20mA Operating Temperature Range

Duration of OUT_ Short Circuit to GND or PVpp........ Continuous

Storage Temperature Range .............cccccooveen.

Duration of Short Circuit Between OUT+ and OUT- ..Continuous

Lead Temperature (soldering, 10S) .....c..cccoovviviiiiiiiiieann. +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

(Vpbp = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = GND (FFM), RL = 8Q, RL connected between OUT+ and OUT-, Ta =
TMIN to Tmax, 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 2.5 55 \
Quiescent Current IDD 4 5.2 mA
Shutdown Current ISHDN 0.1 5 uA
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 \
Voltage Gain Av 3.8 4 4.2 VIV
Ta = +25°C +11 40
Output Offset Voltage Vos mV
TMIN £ Ta £ TmAX +65
Common-Mode Rejection Ratio CMRR fiN = 1kHz, input referred 72 dB
o _ Vpbp = 2.5V to 5.5V 50 70
Power-Supply Rejection Ratio PSRR . fRIPPLE = 217Hz 75 dB
(Note 3) 200mVp-p ripple
fRIPPLE = 20kHz 55
RL = 16Q, Vpp = 5V 700
Output Power Pout THD+N = 1% RL =8Q 450 mwW
RL =6Q 250
RL = 8Q,
0.01
Total Harmonic Distortion Plus fin = 1kHz, either Pourt = 125mW
) THD+N %
Noise FFM or SSM RL = 6Q, ;
Pout = 126mW 0.0
BW = 22Hz |FFM 88
S |-to-N R SNR V V| to 22Kz SSM % dB
ignal-to-Noise Ratio =18
g ouT RMS . FEM o1
A-weighted
SSM 89
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = PVpp = SHDN = 3.3V, GND = PGND = 0V, SYNC = GND (FFM), RL = 8Q, RL connected between OUT+ and OUT-, Ta =
TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SYNC = GND 980 1100 1220
) SYNC = float 1280 1450 1620

Oscillator Frequency fosc 1220 kHz
SYNC = Vpp (SSM mode) +120

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 PA

SYNC Input Current 15 uA

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 = 6Q, L = 47uH.
For RL = 8Q, L = 68uH. For R = 16Q, L = 136uH.

Note 3: PSRR is specified with the amplifier inputs connected to GND through C|n.

REE R
(Vpp = 3.3V, Vsync = GND, 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
1 _ 1 — N 1 .
FVpp = +5V g E\Vpp =+3.3V 8 E Vpp =+3.3V e
R =8Q S R =80 S [ RL=8Q S
z E [ Pour = 125mW T T T T
0.1 0.1 0.1
= Pout = 300miV = Pour = 300mW = SSM MODE ’
3 / 3 a
= = = R 45 \*"”*
0.01 A, s, ., 0.01 i 0.01 W_ 5 s L%
Pour =i Pour = 125mW FFM MODE
0.001 0.001 0.001
10 100 1K 10k 100k 10 100 1k 10k 100k 10 100 1K 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
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REEEREGEE)

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

THD-N (%)

THD+N (%)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER

100 = 100 E 5 100 °
VD = 3.3V g Vo =5V g EVop = 3.3V f g
R =80 g AL =160 S R, =60 Ir g
10 {= 10 — 10 Il z
i 7 > F F
1 y 4 P ¥ ]
1 H = 2 g [/
01 = 10kHz I_I = o4 f = 10kHz =0 = 10kHz ] |/
7 4 H v o ,'.. 2
\ —
0.01 ??t‘ 0.01 0.01
TS f=‘100Hz f=1kH; —— f="100Hz F 1= 1kHz f=100Hz
0.001 0.001 L L 0.001
0 01 02 03 0.4 05 0 0.2 04 0.6 0.8 1.0 0 01 02 03 0.4
OUTPUT POWER (W) OUTPUT POWER (W) OUTPUT POWER (W)
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 g 100 : o
FVop =25V g E Vop =33V g FVop = 3.3V 3 —
R =80 S R =80 2 FR =80 —] w T
10 EVem=1.25v L2 10 2 10 Lswe=33ver ] fsme=2MHz LT |2
ENO INPUT CAPACITORS 11 E50% DUTY CYCLE 1
yadn - SQUARE WAVE A
! [ g 1 g 1 1]/
¥ = = fsyng = 1.4MHz H
= = 17
— DIFFERENTIAL ES - Fru —— SSM = ~//
01 INPUT / = 01 L (SYNCFLOATING) — (SYNC =Vop) = o /]
= = === C = = ———
~= NG— \-ﬂ"/
0.01 . — 0.01 0.01
SINGLE-ENDED == T = = 7
i i (SYNC = GND) — — fsvn = 800KkH:
0001 ‘ ‘ 0.001 L L 0.001 | |
0 01 02 03 04 05 0 01 02 03 04 05 0 01 02 03 04 05 06
OUTPUT POWER (W) OUTPUT POWER (W) OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION PLUS NOISE
vs. COMMON-MODE VOLTAGE EFFICIENCY vs. OUTPUT POWER EFFICIENCY vs. OUTPUT POWER
10 p= - 100 - 100 o
= Vpp =33V 8 % 8 %0 _— 8
[CRL=8Q g — £ » £
| - 1kHz y, § 80 // T \ : 0 ///, -
- Pour = 300mW - X RL=16Q Z N R-160
1 |LDIFFERENTIAL INPUT / - 10 R =8Q _—
- = 1 = = RL=8Q
= i z ¥ [ S % [ RL=60
= I & 50 T 50
- ’ =] I 1=J
= | £ 40 40
0.1 7 30 30
- ~ 20 20
AN A~ 10 J-Voo=5v 10 | Vop=33v
oo N L— . f=1kHz 0 = 1kHz
0 05 10 15 20 25 30 0 01 02 03 04 05 06 07 0 0.1 02 03 04 05
COMMON-MODE VOLTAGE (V) OUTPUT POWER (W) OUTPUT POWER (W)
4 MAXI/M

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER
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REEEREGEE)

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

EFFICIENCY OUTPUT POWER
EFFICIENCY vs. SUPPLY VOLTAGE vs. SYNC INPUT FREQUENCY vs. SUPPLY VOLTAGE
o 100 = 1000 2
100 ] 8 f=1kHz 2
90 k g 90 g 900 5
[ AN z S E
80 E 80 = 800 E
N \ \ = RL=16Q
70 70 = 700 L —
& R-6Q RL=8Q | R.=16Q = E A
= 60 = 60 & 600 ~
2 2 s A
Z 50 Z 50 e 500 -
[ = [—
E 40 £ 40 & 400 P v LY
] w =
30 30 vp=33v 4 3 300 W RL=8Q
f= 1kHz
2 20 Pour = 300mW | 200 x
10 10 | | 100 2
o L=t . R =80 ) AL=50
25 30 35 40 45 50 55 800 1000 1200 1400 1600 1800 2000 25 34 37 43 49 55
SUPPLY VOLTAGE (V) SYNC FREQUENCY (kHz) SUPPLY VOLTAGE (V)
OUTPUT POWER COMMON-MODE REJECTION RATIO POWER-SUPPLY REJECTION RATIO
vs. LOAD RESISTANCE vs. FREQUENCY vs. FREQUENCY
1000 T T T © 0 IR = 0 T T T T T 1T 2
o Lt g o | meuT ReFeRRED § -1 | OUTPUTREFERRED 5
9 THD+N =1% 5 Vi = 200mVp_p Z INPUTS AC GROUNDED £
800 E -20 = -20 Vpp=3.3V =
% 700 /'-\ Vpp =5V -30 B o e e A A e e R
geoo / g 0 g
S A\ - £ 50 M = 50
Vpp =33V =
& 500 \Ak/ DD %: [ y
= 400 -60 8- 60 e
= ﬂ
3 30 \\ \\ 0 70 B
200 \‘\\ ] -80 80
100 = T -90 -90
0 -100 -100
0 10 20 30 40 50 60 70 80 90 100 10 100 1k 10k 100k 10 100 1k 10k 100k
LOAD RESISTANCE (Q) FREQUENCY (Hz) FREQUENCY (Hz)
GSM POWER-SUPPLY REJECTION OUTPUT FREQUENCY SPECTRUM
MAX9712T0C19
0 ]
{ FFM MODE g
Tm 20 |- Vour = -60dBV =
i i | 500mV/div _ f=1kHz E:
Voo ) O g 4 |R=80
i = UNWEIGHTED
[}
2 60
=
: bk Z
<C
i = 80
+ 5
. a-
I 3-100
MAX9712 n FETon .
OUTPUT 1 L | |'I_ 100pV/div 20
: -140
1= 217Hz 2MSAV 1 v GYCLE - 88% 0 S 10k 19K 20k
INPUT LOW =3V RL=8Q FREQUENCY (Hz)

INPUT HIGH = 3.5V
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(Vpp = 3.3V, Vsync = GND, Ta = +25°C, unless otherwise noted.)

N
S

&
S

oo
S

-100

-120

-140

WIDEBAND OUTPUT SPECTRUM

OUTPUT FREQUENCY SPECTRUM OUTPUT FREQUENCY SPECTRUM (FFM MODE)
5 0 8 0 |
SSM MODE e SSM MODE e RBW = 10KkHz]| S
| Vour = -600BV 5 20 | Vour =-600BV S 10 5
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0 5 10 15 2 0 5 10 15 2 M 10M 100M 16
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8 ll" f i
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S -0 LI
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= i e 1
s -60 e :
[
5 70 MAX9712 .
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-90 I
-100 FTS PP STETLTTSITS PR ETETII T
1Y 10M 100M 16 10ms/div
= 1kHz
FREQUENCY (Hz) RL-80
SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
60 £ 016 ; 5
‘ ‘ g Ta=+85°C 1
5 0.14 g
55 Ta=+85°C /A 2 // E
= / = 012
E NS 2 —
= %0 Th=25C 2 = 010 S
& / 2 L —
S 45 ,‘\ 3 008 Ta=+25°C
> >
% 40 Ta=-40°C % 0.06 | —
” “ om
35 002 Ta=-40°C
30 0 ‘
25 30 35 40 45 50 55 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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Ftho CNIIDMT > TDEHERIZEDHMETT,
feEzld. 8QAFICBMVDDCH Tty hEMAD L.
ABIR T /XA XTI TMADBRNRDITHESNE T,
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500mW. EEMI, 74 FL X,
DA —F1AP>T

NYTr=2

(CDT—52— MIBHEINTND/NY T — OIS, BFMARBRESNTIND EIZRY FtA. BHO/ Y T— BRI,

http://japan.maxim-ic.com/packages& ZSB T\, )
[%2)
o
i
2]
COMMON VARIABLE ke
DIMENSIONS PKG. DIMENSIONS DEPOPULATED 8
o | 0.62+0.05-0.08 CODE D = SOLDER BALLS 8
i £ Al | 0.29£0,02 Ble-1 | 1540,05 | 2.0240.05 | NONE -
a2 | 0.33 REF. Ble-2 | 154£0,05 | 202005 | B3
WXXX T b | #0.35+0.03 B12-3 |1.5440.,05 | 2,12+0.05 | NONE
MAlglgNAlREA_/(/ 7 XX DL | 1.00 BASIC Ble-4 |154£0,05 | 202005 | B2, B3
P E1 | 1,50 BASIC B12-5 |164£0,05 | 21240,05 | B2
PRODUCT _//XXX l e | 050 BASIC B12-6 | 1.64£0,05 | 212+0,05 | B3
MARKING SD | 0,00 BASIC B12-7 |1.54+0,05 | 2.02+005 | BI, B3
SE | 0.25 BASIC Bl2-8 |154£0,05 | 202005 | B2
TOP VIEW B12-9 |154£0,05 | 2.12+0,05 | B2, B3
B12-10 | 1.5440.05 | 202005 | B1, B2, B3, B4
Ble-11 | 154£0,05 | 202005 | A2, C3
El NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
S5 2. PRODUCT MARKING: NUMBER OF CHARACTERS
X AND LINES VARY PER PRODUCT.
1
c 1O OO O ‘
| | i
B"@'@f@'@"—ﬂ' o N | | ee
N _a (O U U
“ O 0lo _T—L - |
T
Pivar f 12 3 4y SIDE VIEW
INDICATOR
BOTTOM VIEW
BOTIOM VILW ~,
IDRALLAS 4l AIX1/VI
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, 4x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0104 F /1
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MAX9712

500mW. BEMI, Z1IVZ L X,

DA —F 1 AP T

NYT—IHRE)
(ZOF—5o— NABBE TS/ Sy — I, BRRIPRIRSNTD LR EA. BIO/ YT — ISR,

http://japan.maxim-ic.com/packagesz& BT =\, )
%)
a
w
| | - A D2 L
| P | ’:Az >
T }—rPN1D LC|3
1 \ NF X./_E 1 _ T
%_g_‘\ co3s —~ = 096
/ N\ i \ N2ptxe |
PIN 1 E E2 \ = ) = REF. ©
wern |5k g
~F-
- gt
1 |
A1 —|<— —] k |<_
TOP_VIEW SIDE_VIEW BOTTOM VIEW
¢
(R IS OPTIONAL) ‘
s Tl
A EVEN TERMINAL ODD TERMINAL
SoF view BRALLAS AMLAXIMI
"PACKAGE OUTLINE, 6, 8 & 10L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY APPROVAL DOCUMENT CONTROL NO. REV. 1
2io1sr | p|A
AKXV
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500mW. EEMI, 74 FL X,
DA —F1AP>T

NYT—I(IRE)
(COTF—F—NIBEHINTND/ Ny Tr—IEERIE. BIRNRMENTNDEIIRY FHA. BID/ N — 58RI,
http://japan.maxim-ic.com/packages& ZSB T\, )

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 | 0.65BSC | MO229/WEEC | 0.30+0.05 | 1.95RREF
T1033-1 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC | M0229 /WEED-3 | 0.25+0.05 | 2.00 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). A S
5. DRAWING CONFORMS TO JEDEC MO0229, EXCEPT DIMENSIONS "D2" AND "E2”. EDSQA@OIFDIUA:§/VI/J‘I/VI
6. "N” IS THE TOTAL NUMBER OF LEADS. PROPRIETARY INFORMATION

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

APPROVAL 'DOCUMENT CONTROL NO.

21-0137

REV.

o |7
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500mW, EEMI, 71 VFL X,
DA —F4AF>T
NYT—I(HRE)

(ZOF—F—MIEBEHIN TSNy =R, BFEARBMEINTNDEIFIRY A RO/ VYo —JERIL.
http://japan.maxim-ic.com/packagesz& BT =\, )

(9]

&

—I e |— ——I —4x S Zf
10 10 INCHES MILLIMETERS =
DIM| MIN | MAX | MIN MAX 3

A 0.043 110 T

[ [ A1 | 0.002 [ 0.006 [ 0.05 0.15
A2 | 0.030 | 0.037 [ 0.75 0.95
D1 ] 0.116 | 0.120 | 2.95 3.05

M D2 | 0.114 | 0.118 | 2.89 | 3.00
E1 | 0116 [ 0120 | 2.95 | 3.05
00.50£0.1 E2 | 0114 [ o118 | 2.89 [ 3.00
| A
06:0.1 \V H [ o187 [ 0199 | 475 [ 505
L [o0.0157 [ 00275 | 040 | 070
L1 0.037 REF 0.940 REF
3 b [0.007 [o0.0106] 0177 | 0.270
1 1 e 0.0197 BSC 0.500 BSC
— [~— 0.6+0.1
¢ [0.0035 ] 0.0078] 0.000 | 0.200
TOP VIEW w S 0.0196 REF 0.498 REF
- o oo | e o | e
‘ D2 E2

GAGE PLANE 1

1
A2 |4 / 1_ﬁ> _IC
SR e

D1 #»ut:

Al
FRONT VIEW SIDE VIEW

DRALLAS /M AXIVI

NOTES: PROPRIETARY INFORMATION

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: MILLIMETERS. S S S
4. MEETS JEDEC MO-187C-BA. 51-0061 L

(IR N

<FIN IV RASH

T169-0051 REMMBEXFHERTEE3-30-16 (KU V 1EN)
TEL. (03)3232-6141 FAX. (03)3232-6149

- /

VFEILARREICVFLEBITHHAENCERUADERDOERICOWVC—EEZENIRE T, BBFESAEVAEBEESNTHEE A,
VEFILSHERTELSEBRULEZEEY SEMNZERLI T,

18 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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