19-2917; Rev 1, 1/04

BEA
MAX9712 $. 7518 DISE WA R AR ABIHUR#
MHRES DRIERE, ATRATT A AR S E], A HLT
FAr. MAX9712R T D&M, B LLET 85% 1%L
TR QAR A &K 500mWHI IR . LH L EMITE
W REE TIEGN DI A5 IR A .
MAX97 1242 LA R I 7 22 BE A% (FRM)BRAK 53"
B (SSMYBRET, SSMAE S FRAK T IR IR 7 AR ) EMIAR
. AN, MAX97128R W #% v] DLl SYNCHI A 54MEB
BHhE2E, RV EE PRSI . SYNCHi AL if
ZA> MAX97 12 K FF AT A0 B, AU/ NI B EL 3 5 |
T, SR AEZSEE. 2l , WA
P S IRERE R B 55 AT N ERRE N vaviv, i — 2
T HNER TR .
MAX9712H7 72dB PSRR, 0.01% THD+N, DAt
90dB MY SNR. %55 #ad 4R 0 (8 12 48 F 7 BB % 10 T
BTHH. MAX9712#2Mt 1051 TDFN (3mm x 3mm x
0.8mm)E 3. 1051 pMAXE & 1242 BkH) ucsp™
(1.5mm x 2mm x 0.6mm)E 3. MAX9712 TAETH B
JEYEH: -40°CE +85°C.

A FH
V6% FEL T MP3 3% il
PDA 15 455 X 5 )
E1EHERE
Vop

+
DIFFERENTIAL MODULATOR
AUDIO INPUT AND H-BRIDGE

SYNC OSCILLATOR 4

INPUT M
MAX9712

=

UCSP /& Maxim Integrated Products, Inc I ER -

MAXIMN

AKXV

500mW. REMI B8 K AT
DZEEHILA 75

HFE

o TEREHBAFFE 100mmB L FCCIRHTHRA
Sgga AL, MmeFHY s 48 514548203 50B
A[ERISMER SYNCEIN
B E R N ER TIEF A EEN
85% IR FE
A 8Q T EHIRME X 500mWHITHE
0.01%H91k THD + N
= PSRR (217HzHT 72dB)
£ RE BRI 75 S IR IE A 1
RERSHIR (4mA)
RINFEXEE (0.1pA)
S 5HRI R
FABARES. TETEHE

105/ B TDFN (3mm x 3mm x 0.8mm)

105/ B pMAX
1248%kEY UCSP (1.5mm x 2mm x 0.6mm)

CcLL6XVIN

® & & & 6 6 O O O o o o

- —
EE S
PINNBUMP-  TOP
PART TEMP RANGE h /oot 198
MAX9712ETB “40°C to +85°C_ 10 TDFN AAI
MAX9712EUB “40°C 10 +85°C 10 uMAX —

MAX9712EBC-T -40°C to +85°C 12 UCSP-12 ABN

SIBIEX

TOP VIEW o

Vop E E PVoo

IN+ |Z N AXIV El ouT-
MAX9712
IN- [3] 8] our+

GND [ 4] 7] PanD
SHON [5 | 6] svne

TDFN/uUMAX

Pin Configurations continued at end of data sheet.

Maxim Integrated Products 1

AN JE Maxim 1E I SCHFRHITIE L, Maxim AXS B R AR 25 S ol ™ A A SR 01 52 T IR R SO T RE A SCF L 4k
BHEFEE R, WIFFFIAMETAIE R ERE, 2% Maxim$2 45193 SO TR .
ZREEFERISEHAREIEER, BiFE MaximBIETT: www.maxim-ic.como



MAX9712

500mW. 1HEMI. L&
DZEF WA 75

ABSOLUTE MAXIMUM RATINGS

VDD TO GND ... [\Y%
PVDD 10 PGND ..o 6V
GND to PGND .....oooiiiiccc e -0.3V to +0.3V
All Other Pinsto GND...............ooooeiiii -0.3Vto (Vpp + 0.3V)
Continuous Current Into/Out of PVpp/PGND/OUT_......... +600mA
Continuous Input Current (all other pins)..........cccccovvvennn. +20mA

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

TR KT

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 ...........coocivviiiiiiiii +150°C
Operating Temperature Range ...............ccc......... -40°C to +85°C
Storage Temperature Range ..........c.ccccooeeenn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovviviiviiiriiieann. +300°C

Bump Temperature (soldering)

REflOW ..o

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-, Ta =
Tuin to Tuwax, 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 52 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 V
Voltage Gain Av 3.8 4 4.2 VIV
MAX9712EUB/MAX9712ETB +11 +40
Ta = +25°C
MAX9712EBC +15 +65
Output Offset Voltage Vos mV
TMIN < TA < MAX9712EUB/MAX9712ETB +65
TmAX MAX9712EBC +95
Common-Mode Rejection Ratio CMRR fiN = 1kHz, input referred 72 dB
o _ Vpp = 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 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 0.0
2 M AKX/




500mW. REMI. TC7EiR AT
DZEEHILA 75

ELECTRICAL CHARACTERISTICS (continued)

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

T 1o Tuax, unless otherwise noted. Typical values are at T4 = +25°C.) (Notes 1, 2)

RL connected between OUT+ and OUT-, Ta =

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BW = 22Hz | FFM 88
Signal-to-Noise Rati SNR V 1.8V to 22Kz SSM 86 dB
-to- t =1.
ignal-to-Noise Ratio ouT RMS . =y o1
A-weighted
SSM 89
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 PouTt = 300mW, fiN = 1kHz 85 %
DIGITAL INPUTS (SHDN, SYNC)
VIH 2
Input Thresholds \
VL 0.8
SHDN Input Leakage Current +1 pA
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 = 6Q, L = 47uH.
For RL =8Q, L = 68uH. For RL = 16Q, L = 136pH.

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

AT EFFIE

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

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY
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2 /
=
0.01 h. N \
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BB T IERFME (4E)

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

THD+N (%)

THD4+N (%)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER

100 . 100 p s 100 .
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(Vbp = 3.3V, Vaync = 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 8 f=1kHz 2
90 % - 90 g 900 5
80 > s g 80 E 800 E
\ \ \ = RL=16Q J—
70 _ 70 = 700 -
< RL=6Q RL=8Q RL=16Q 9 E V
= 60 = 00 B 600 /,
o
& 50 g 50 S 500 =
(=] =4 [
B4 40 2 400 P L X
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20 2 Pour = 300mW ] 200
10 10 | | 100 A
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95 30 35 40 45 50 55 800 1000 1200 1400 1600 1800 2000 25 31 37 43 49 55
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vs. LOAD RESISTANCE vs. FREQUENCY vs. FREQUENCY
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BLAF S AT B HETH -

=R TN
MAXO9712 M AT DUBC & 4 S i AR 2%, @ ok i
KT — W A S £ GND, HI3h 55— A (& 6)
FimT.

ERBEAN
WAORSR AT LA HAR S A, %5 A & EHCR
F LB E N (S IR TAER ). ERR S T A £
WG, AATRERSNICH R H WA E -4 SR
RG], AWk E T HRA MRS EER, 1K
AR NIt

TCHHIAFE
A Cin'G MAX9712 1 i ABH BT — AL B T 5 i U
Wi, PTLAHBRMAGS T ERME . CRMmeas
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PVDDZEZES] —AMEM. KA. RIEEEN N
SR JRARPE, ATREFR ZLUR A b K4S . GND I
PGNDM R HIEE X G KRG ERE. BEA RS
MAX9712 PFAtiAR -

VR ERE

LUK A~ MAX97121C & SR FE R (B 7)., B
OB UL ERORER, R UEB I O B AR R
(UM SYNCHIA, PSRRI RER L. FE

MAXIMN




500mW. 1EEMI. TEIE KA

DZEE B K 75

CcLL6XVIN

PR MAX9712 0] DUBA £~ 76 #4508 1% 78 Bl 0 R & B 22
, g, Joie £ TIEE FEMEL SSMIES T, X FEC
» HARE TA/E. T SYNCHE R T s ar DUIR 3R 1 1
T THD+ NG, FHHERMFZ A BB AER /N (EIgH
1uF Bl 9). U2 HEREE SYNCHE S HIZ, MAEIKTE. #F
; Vo oy 1 U2 BRI S 15t [m] B A AR S U1 S Y AR A
MAXIMN =
RIGHT-CHANNEL e MAXITIZ oy, UCSPLz s 2
DIFFERENTIAL 2% Maxim M 3 www.maxim—ic.com/ucsp?féﬁtE@ijﬁ%ﬁ
AUDIO INPUT IN- ouT- “UCSP—A Wafer-Level Chip Scale Package”, A LAFKTF
WHMRT ucsP M A EMUL, NAEH ucsPE;
SYNC . ANERSE. B EE . BRI A, Bk
JEEAT SR T HEEE I [ R DA R nT S el g .
wl HAEE
L ) TRANSISTOR COUNT: 3595
- B FVoo PROCESS: BICMOS
MAXIMN
LEFT-CHANNEL e MAXI7IZ: gy,
DIFFERENTIAL
AUDIO INPUT
IN- ouT-
SYNC
Bl 7. TM I KA
TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER CROSSTALK vs. FREQUENCY
100 0 LU
E Vpp =3.3V Vpp=3.3V
 f = 1kHz 0 |Ri-s0
10 R =80 = 1kHz
E SLAVE DEVICE Vi = 500mVp.p
_ ] g 40
g 1 . >
= ’,- % 60 pa MASTER-TO-SLAVE 11—
=0 =
\C li < -80 ( Lo
I D S Lt "+~M
' 00 TN SLAVE-TO-MASTER
LT
0 o1 02 03 04 05 10 100 1k 10k 100k
OUTPUT POWER (W) FREQUENCY (Hz)

A 8. MBI E Y THD B 9. FMBIE Iy F A

MAXIMN 13




MAX9712

500mwW. 1HEMI. L&

DEEHILA 75

TR KT

AR EE
Vop ViD
0.1uF
\/—0—| |—AUX_IN mFJI_ [ J
= —Vm PVop
MAXIM MAXIM
MAX4063 CODEC/ Ne MAX9712 o1,
BIAS BASEBAND
PROCESSOR
ouT —| IN- oUT-
IN+ 0UT — SHDN SYNC __|_
IN- ]
v
0.1uF 0k o°
4\/\/\/—0—_|
MODE TuF
Vo €
MODE2 HPS B
1uF MAXIM
Yo I maxezzo out *
1uF )
0@ L——] b OUTR o
UCONTROLLER Py ALERT PVoo L
TIME Voo
CIP - CIN
220nF 1uF ——
L
= 1uF -
[\ ;‘;
BIMIEN (%)
TOP V] MAXIMN
(BUMP SIDE DOWN) MAX9712
1 2 3 4
ouT- GND IN-
A O S
PVop  PGND  SHDN IN+
B o OO
OUT+  SYNC Voo
c o O
ucsP

14

MAXIMN




500mW. 1EEMI. TLEIERKAT
DEE ML KES

oy
(ARBE FORME L B R P RE A R BOE LG , R R 4MIE S, 1% &1 www.maxim-ic.com/packages. )
[%2)
o
o
¢}
COMMON VARIABLE 3
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
& | 0.62+0.05-008 CODE D E SOLDER BALLS S
i E i Al | 0.29£0,02 Ble-1 |1.54+0,05 | 2.02+0.05 | NONE =
A2 | 0.33 REF. Bl2-2 | 1544005 | 2024005 | B3
V7 b | #0.35+0.03 B12-3 |1.5440.,05 | 2,12+0.05 | NONE
1 BXXX T
A DI | 1,00 BASIC Bl2-4 |154+0,05 | 2024005 | B2, B3
MARK AREA XXX D
El | 1,50 BASIC B12-5 |1.64+0,05 | 2.12+0,05 | B2
PRODUCT _//XXX i e | 050 BASIC Bl2-6 |1.64+0,05 | 2.12+0,05 | B3
MARKING SD | 0,00 BASIC B12-7 |1.54+0,05 | 202005 | B, B3
SE | 0.25 BASIC Bl2-8 |154+0,05 |2.02+0.05 | B2
TOP VIEW Bl2-9 |154+0,05 | 2.12+0.05 | B2, B3
B12-10 | 1.54+0,05 | 2.02+0.05 | B, B2, B3, B4
Bl2-11 | 1.54+0,05 | 2.0240.05 | A2, C3
E1 NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
AND LINES VARY PER PRODUCT.

36 oi@ OF—

11O-OlO-Ot = 2 — =
AO O!O @_A %U OO O T
2 3 4 SIDE VIEW

ol

PIN Al _/ 1
INDICATOR

BOTTOM VIEW B RALLAS ML AXIVI

PROPRIETARY INFORMATION
TITLE!

PACKAGE OUTLINE, 4x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0104 F /

MAXIMN 15
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TR KT

(R BURBORHR ) £ 25 T

REAR R ILNG, INFR Rl M E RS E R,

1% 75 1 www.maxim-ic.com/packages.)

#EE (&)

f

SIDE _VIEW

NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

»|@|«

o | - A L[ D2 DAP SIZE 2.6 X 2.0
- A2 [ PIN 1 ID
= 1| ossxss )| B
_T_//E“'\\ I =
N/2)-1
E g2 =i ) = ‘[( R)EF].Xe
DETAIL A _/\\_:5 1:/ ! : = —
F=— |
=i | =
| | _I_
T L ————_—_ | = —
A~ — k|-
TOP_VIEW SIDE_VIEW BOTTOM VIEW
‘ (R IS OPTIONAL)
i}
— _A _,| El |<_ TERMINAL TIP

IDRALLAS /W1 AXIVI

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

APPROVAL DOCUMENT CONTROL NO.

21-0137

RE\|I:. |%

16
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500mW. REMI B8 K AT
DZEEHILA 75

HEE1EE (4F)
(AHHEFORHE LR B E AT REAN R BOE ALK, T RE ) H 34 MIE R, 1§ &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 | 0.40 BSC - 0.20+0.03 | 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 M0229, EXCEPT DIMENSIONS “D2" AND "E2”, [DRALLAS S /IXI2VI
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 NC. REV. 2
21-0137 | F | %

MAXIMN 17
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MAX9712

—|e|— ——I ~— 4x s

00.50+0.1
<l

0.6+0.1

A

U

LLEEL

— [=~—0.60.1

TOP VIEW

D2

A2

|
T

GAGE PLANE 1

BOTTOM VIEW

E2

=

o

—foi— | {
D1 A

FRONT VIEW

1

NOTES:
1.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3.
4. MEETS JEDEC MO-187C-BA.

D&E DO NOT INCLUDE MOLD FLASH.

CONTROLLING DIMENSION:  MILLIMETERS.

L

3

E1

SIDE VIEW

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A - 0.043 - 1.10

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
D2 | 0.114 | 0.118 | 2.89 3.00
E1 | 0.116 | 0.120 | 2.95 3.05
E2 ] 0.114 | 0.118 | 2.89 3.00

H | 0187 [ 0199 | 475 | 5.05
L | 00157 [0.0275] 040 | 0.70
L1 [ 0.037REF 0.940 REF
b [0.007 Jo.0106] 0177 | 0.270
e 0.0197 BSC 0.500 BSC
c [ 0.0035 [ 0.0078 [ 0.090 | 0.200
S 0.0196 REF 0.498 REF
o oo | e oo [ 6

.
e

BRALLAS /M AXIVI

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, 10L uMAX/uSOP

DOCUMENT CONTROL NO.

21-0061

REV.

I

APPROVAL 1/
1

MAXIMiL R Ir S 4k

b= 8328154

MR EL %875 100083

BERBIE: 8008100310
FiE: 010-6201 0598
f£E: 010-6201 0298
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