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ABSOLUTE MAXIMUM RATINGS

PGND to SGND ... -0.3Vto +0.3V Output Short Circuit to GND or VDD...oovvveeeviieieee Continuous
PVpp to SVpp -0.3V to +0.3V Continuous Power Dissipation (Ta = +70°C)

PVSSt0O SVSS v -0.3V to +0.3V 16-Bump UCSP (derate 7.4mW/°C above +70°C)........ 589mW
PVpp and SVpp to PGND or SGND ............ccc.oo.. -0.3V to +4V 20-Pin Thin QFN (derate 16.9mW/°C above +70°C) ..1349mW
PVss and SVsg to PGND or SGND ..........ooooiiiinnnnn. -4V to +0.3V Junction Temperature ...........cooeivviiiiiiii e +150°C
IN_to SGND ....cocooviiiiiiii, (SVss - 0.3V) to (SVpp + 0.3V) Operating Temperature Range .............ccccceeeen. -40°C to +85°C
SHDN_ to SGND..... ....(SGND - 0.3V) to (SVpp + 0.3V) Storage Temperature Range ..........c.cccooevenn. -65°C to +150°C
OUT_to SGND .....c.ooovviiiiiii (SVss - 0.3V) to (SVpp +0.3V) Bump Temperature (soldering)

C1PtoPGND...........oooevei (PGND - 0.3V) to (PVpp + 0.3V) REFIOW ..o +230°C
CINtOPGND ......ocoioiiiiii, (PVss - 0.3V) to (PGND + 0.3V) Lead Temperature (soldering, 10S) ........cccooeviviiiiiiiiiennn. +300°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

(PVpbD = SVpp = 3V, PGND = SGND = 0V, SHDNL = SHDNR = SVpp, C1 = C2 = 2.2uF, CiN = 1uF, RL = o, Ta = TMmIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range VbD Guaranteed by PSRR test 1.8 3.6 \
) One channel enabled 3.2
Quiescent Supply Current IDD mA
Two channels enabled 5 8.4
Shutdown Supply Current ISHDN SHDNL = SHDNR = GND 6 10 LA
0.7 x
_ ViH SVbp
SHDN_ Thresholds V
v 0.3 x
IL SVpD
SHDN_ Input Leakage Current -1 +1 pA
SHDN_ to Full Operation tSON 175 ys
CHARGE PUMP
Oscillator Frequency fosc 272 320 368 kHz
AMPLIFIERS
) MAX4411 -1.55 -1.5 -1.45
Voltage Gain Av VIV
MAX4411B 2.1 -2 -1.9
Gain Match AAy 1 %
MAX4411 0.7 2.8
Total Output Offset Voltage Vos Input AC-coupled mV
MAX4411B 0.75 3.0
Input Resistance RIN 10 14 19 kQ
1.8V <Vpp<3.6Y,
MAX4411 DC (Note 2) 72 86
Power-Supply Rejection Ratio PSRR VDD = 3.0V, 200mVp.p | fRIPPLE = 217Hz 86 dB
ripple, MAX4411 fRIPPLE = 1kHz 75
(Note 3) fRIPPLE = 20kHz 53

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(PVpp = SVpp = 3V, PGND = SGND = 0V, SHDNL = SHDNR = SVpp, C1 = C2 = 2.2uF, CiN = 1uF, RL = o, Ta = TMmIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
1.8V <Vpp<3.6V,
MAX4411B DC (Note 2) 69 86
Power-Supply Rejection Ratio PSRR VpD = 3.0V, 200mVp.p fRIPPLE = 217Hz 86 dB
ripple, MAX4411B fRIPPLE = 1kHz 73
(Note 3) fRIPPLE = 20kHz 51
THD+N < 1% RL = 32Q 65
Output Power PouTt o mw
P Ta =+25°C RL = 16Q 55 80
Tot.al Harmonic Distortion Plus THDAN | fin = TkHzZ %
Noise RL = 16Q, PouT = 0.004
60mwW ‘
RL = 32Q, Pout = MAX4411 94
Signal-to-Noise Ratio SNR 20mW, fin = 1kHz, dB
BW = 22Hz to 22kHz MAX4411B 95
Slew Rate SR 0.8 V/us
Maximum Capacitive Load CL No sustained oscillations 150 pF
Crosstalk RL = 16Q, Pout = 1.6mW, fiy = 10kHz 90 dB
Thermal Shutdown Threshold 140 °C
Thermal Shutdown Hysteresis 15 °C
ESD Protection Human Body Model (OUTR, OUTL) +8 kV
Note 1: All specifications are 100% tested at Ta = +25°C; temperature limits are guaranteed by design.
Note 2: Inputs are connected directly to GND.
Note 3: Inputs are AC-coupled to ground.
AT (E4F1E

(C1=C2 = 2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(C1 = C2 = 2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY vs. OUTPUT POWER vs. OUTPUT POWER
| . . “
FVpp = 1.8V E 100 F\/op = 3V — OUTPUTS IN g 100 F Voo = 3V = OUTPUTSIN g
[ RL=32Q E [ R, = 16Q T—PHASE — g [ R = 16Q T— PHASE g
| 10 | fin=20Hz ¥' ___i° 10 Lfn=1kHz ;/Eg
7 ~ I’
0.1 yA y 4 VA y 4
= 1 |Loutputs180° _/ = / V4
< E OUT OF PHASE 5 7 < 7 7
Pou = Smi S IS S f f- outPuTs 180°
Pouromw. |14 = o I/ = 01 L__LJ ou oF prast
0.01 I 1] | 4
\ I ’n\ I 71
A \
: 0.01 % ONE CHANNEL = 0.01 % o
- ~ DRIVEN = ha =
Four=2om /11 j DRVEN — —
0.001 0.001 0.001 ‘
10 100 Tk 10k 100k 0 50 100 150 200 0 50 100 150 200
FREQUENCY (Hz) QUTPUT POWER (mW) OUTPUT POWER (mW)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER vs. OUTPUT POWER vs. OUTPUT POWER
100 100 p o 100 =
FVpp =3V ==0UTPUTS IN E F\Vpp =3V : : E Vpp =3V i i E
[RL=16Q —— pHASE g R =320 —— OUTPUTSIN 5 RL=32Q ——OUTPUTS IN g
10 | fin=10kHz \l. 2 10 | fin="20Hz — PHASE ?ié,g 10 bin=1kHz _—— pHase ?éé
e — 1 ‘7; 777#
= 4 = VA4 — VA 4
= 1 = 1 = 1
= E QUTPUTS 180° =2 = == = F——F
S [ OUT OF PHASE I/ y/a S I/ I/ S /’ /’
— — — N o
01 8 % 01 EquTruTs T80 ==t 0.1 [EOuTPUTS 180° =1
= — = 0UT OF PHASE ———F - OUT OF PHASE SH—1f
-/ ] | ]
001 ONE CHANNEL S 0.1 L 0.1 =
DRIVEN E — AN ONE CHANNEL Z=—/— ONE CHANNEL
%= DRIVEN = DRIVEN
0.001 0.001 0.001
0 50 100 150 200 0 2% 50 75 100 125 0 2% 50 75 100 125
OUTPUT POWER (mW) OUTPUT POWER (miW) OUTPUT POWER (mW)
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 p — 100 — -
10 == : g F Voo = 1.8V =% OUTPUTS IN B E Vo = 1.8V == OUTPUTS IN 8
R =320 OUTPUTS N g FRL=16Q —1 PHASE g F R =16Q — PHASE 3
[ fi = 10kHz T | fiy = 20Hz E | fiy = 1kHz 2
10 kN PHASE \ | =— 10 E =—| 10 E ——
S~ — /I' I;; II' I;:
F 1 [/ F 1 L F 1 /[
= f— = E OUTPUTS 180° 7 7/ = FOUTPUTS 180° 7 //
ES —— OUTPUTS 180° —— 41— =Y [ OUT OF PHASE/ 17 3 [ OUT OF PHASE/ 1+
= 01 le_outorprase L [ Jf = 0 [] = 01 1/
I/  [— X/
001 Ny 0.01 0.01 L ~
% ONE CHANNEL ONE CHANNEL = ONE CHANNEL =
DRIVEN DRIVEN — DRIVEN —]
0.001 s 0.001 0.001
0 2% 50 75100 125 0 10 20 30 40 50 60 0 10 20 30 40 50 6
OUTPUT POWER (mW) OUTPUT POWER (mW) OUTPUT POWER (mW)
MM

TOTAL HARMONIC DISTORTION PLUS NOISE




80mW. [BE1E75. DirectDrive. T 1t&

Bl Xas, #HHXEIIEE

#R T FHFIE()

(C1 = C2 = 2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(C1=C2=2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(C1 = C2 = 2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(C1=C2 = 2.2uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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FEL i 2 L2 R 58 B 110 R WE: /WG VE 75 100 1] FL B (2 DL 2 70 7
). FLA SR IR FL IR (PVpp) S, 724 T HL R (PV sg) .«
ELHLEK sh#s TAEAE SR M HL R, AT (8 i 1 J & 7E GND
(B D). SHEIVREJRIKSEM L, %K sha8 5 H
KRR ER 265, et E K% 3% . GND
i B R 0 A R OK S OR R BN, — A
Vpp/2, Toi M AEG ALK sha 1 KR TR B A,
HUL A THEERZSE,. BRARSERAS, FRBHeE T
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AN E A M A AL A R R T R S b
A RRARIRE S, B/ AR TAERL R I #E.
e r B A R R TIRE, AT DL e TAEE IR A2/
TGO 5 TR /UG R 7S A0 T BB T R T AE R sh A R
RSN, FAh, MAX4411 8 B A St 2% F1 58 5% 13
PIhRE, SN RIR 2 +8kV I ESD i .

ElE1E 7%
MAXA4411 R IR E s BC & - -1.5V/V (MAX4411) 5%

VIV (MAX4411B). Jir A 3643 % B FLRE 35 48 s B SR 14 N 36,

WD T ANER TR . AR M 45 5 DirectDrive JIAEAR
Gy, EEMUBCRER (LT S A T /)N B 2 B AT A4 Ji 58 4
RUOR fr LR R 2N AL TR SR 2R T
ARG, 53— FUA T HLIR S5 B (S WL A2 o LB ) -

DirectDrive

TR KRB ASTEE, &G R E ALK 3h 4 f i 7R
B B AE — AR PR LU A (M R S H U L R Y — ),
TERRKMBAASHAREEI S ERME . WRAKEX
MHE, SABRKNERBEEATIL, &R BER
h#e, JFalREHIIA HWLAI HALIR 245 .

Maxim A % F i) DirectDrive 24 1) FH B far 52 77 A P B 71
RLUE AL, 5 MAXA411 Y ) B /EGND, TAR{E A
JRES, it BhASYEE LT USRI IR RN 215 . BT

MAXIMN

Bl X sz, #HXELIEE

Vour -

CONVENTIONAL DRIVER-BIASING SCHEME

Vour -

DirectDrive BIASING SCHEME

B 1. (E5E0 9K 5 i 1 TE-5 MAXA411 B i i1 D TE

BOAERA, FTUATRER RS ER A . MAX4411
R H 2 A/ N R A, TR 2 R R A
(JRUE h 220pF), RKRTE TR, KRG
A, HFECE T ALK ShAS (AR . G T R RS
WAE R, 1§25 M5 T (FHFH4 ) Output Power vs.
Charge-Pump Capacitance and Load Resistance fi£k[& . HiK
o 10 2 V8] FL T 2 e OO 88 il 1 A7 A — DB Y LR LI
ARid, MAX44111 5 FE M 50.7mV, ¥4532Q
BOERENT, WA HYLA BTN T 23pA.

e i s, ikl L h e s, HERETR
(] () Ot 8 HATL RO 6% 1 B0 i A P s X 7
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HEADPHONE DRIVER

LOW-FREQUENCY ROLLOFF
(RL = 16)
0
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.
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1
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g Y B . B FQ YR AL BIK B 5 i 1 D PEL BT
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551X FEZIR, HIXAE — R AR ER T H R A E &
M. B34 T Copr SRR Z B R & . T
B, A 100pFRE B F 2SI, 16Q HALY-3dB#R N
100Hz, MI%F4b T & Mt B, AR G 1455 7 A8
ARAT 2 3L

2) W FR A AR A0 DA R r 2 A o P A28 AL, R LA

HANHEERBSFHEREHESWRAE. E6KT
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ADDITIONAL THD+N DUE
TO DC-BLOCKING CAPACITORS

MAX4411 fig04

=
S \ TANTALUM
= 001
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ALUM/ELEC
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B R ETURA, 33X 50 55 2 5 9 ] B 500 ) 17 g
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FEHHE, REASTHREHES. TR EE
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SO i) o (A 1 NS I T | O -
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FEH
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OUTPUT POWER vs. SUPPLY VOLTAGE
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G EARTTA Y FIBERET, iF il R IE A FIMAXA41]

BIREHER
P55 Bk LA (C3) (ol P LA it BELBTE AR, IR MAX 4411
FLAT SR OT R B SRR . R A5 CLRL A A A5 1 C34E 9
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LT TWF
—,__4. CHANNEL
AUDIO IN
C3
1uF
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(A3) (D1) (B2) (B1) (c1)
PVop SVop SHDNL
9
_ outL | (D2)
uvLO/ HEADPHONE
1 SHUTDOWN
(M) Jc1p CONTROL
[ Cl':mﬁE - CLICK-AND-POP
WwF T o SUPPRESSION
3 SGND
(c4) [ciN L—‘
B 1
2
MAXIM ouTR | (€2
MAX4411
PVss SVss | PGND SGND INR
5 7 2 17 15
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1C§__ O
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5| BIA &
INAXXI
TOP VIEW MAX4411 TOP VIEW = e
(BU%F\J,?NS;DE 1 2 3 4 £ 5 2 2 3
M5 140 1137 20 111!
IR SGND  PVpp  CIP
O T R ] 10
o o© 0o oo .
SHONR  SHDNL PGND SGND f17: NS ouTL
__ | o maam
o o o SHONLLTS:t maxasrr 1 L8NG
NL  OUTR CiN . T e
o o O T Er R ——— S 1T
SVop OuTL SVss PVsg
SERFIREERVEREY
UCSP (B16-2) s = = o 3
S § S =z
TQFN
= W= - L =
EELE (4) mHEE
- TRANSISTOR NT: 42
PART TEMP RANGE l':g“é?&"é; Gv’}\',N SISTO . CouU 95
(V) PROCESS: BICMOS
MAX4411ETP+ 40°C to +85°C 20 Thin QFN 1.5
MAX4411BEBE-T  -40°C to +85°C 16 UCSP-16 2
MAX4411BEBE+T  -40°C to +85°C 16 UCSP-16 )
MAX4411BETP ~40°C to +85°C 20 Thin QFN 2
MAX4411BETP+  -40°C to +85°C 20 Thin QFN 2
+ FNT I FE.
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HYl Az, FHXETIIEE

Nt ==
*! Z‘an:%

AR FORME (1) S E T REA R Bl RS, WRF Al 33 AME(F S, 75 % 10 www.maxim-ic.com.cn/packages. )

SIDE VIEW

1%
o
w
o
COMMON VARIABLE 8
£ DIMENSIONS PKG. DIMENSIONS DEPOPULATED =]
| a | 0.62+0.05-0.08 CODE D E SOLDER BALLS @
%/ Al | 0.29+0.02 Bl6-1 |2.02+0.05 | 2.02+0.05 | NONE
PIN 1 _/_V%XXXX A2 | 0.33 REF. Bl6-2 |2.02+0.05 | 2.02+0.05 | B3, C3
MARK AREA XXXX b | $0.35+0.03 B16-3 | 2.02+0.05 | 2.02+0.05 | B3, C2
XXXX D D1 | 1.50 BASIC B16-4 | 2.02+0.05 | 2.02+0.05 | B2, C3
El | 1.50 BASIC B16-5 |2.02+0.05 | 2.02+0.05 | B2, B3, C2, C3
R XXXX e 050 BASIC Bl6-6 | 2.02£005 | 2.02£0.05 | C3
SD | 0.25 BASIC
SE | 025 BASIC
TOP VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
E1 AND LINES VARY PER PRODUCT.
SE
—_
Al
1 \
1 |O O[O © . ;
' € A2
Q010 Or= | o ooooT
f b
3|0 OO O
le e
T
3

PIN Al _/ 1
INDICATOR

DALLAS )
BOTTOM VIEW @&i‘:ﬁ?‘f&i‘;‘i /WAXIL/VI

TITLE:

PACKAGE OUTLINE, 4x4 UCSP

APPROVAL DOCUMENT CONTROL NO.

REV.
21-0101 H A
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HEREE ()

(B FORHE SRR SR AT RE AN R IE LR, Tt A9 B SMEAS ., 16 & 1 www.maxim-ic.com.cn/packages . )

? SEATING PLANE

~DRAWING NOT TO SCALE-

2]
» 2 BEE AN E
e I
P4
| — nese
I——D/E EIEE k_l | I‘_ [L §
|
MARK]NG\\ I [fo oo o U__f &
ABAA | = - EBEN
E2/72
& :’_ _l £ NE-D X[E] = + E —t o
a = 1 |
) - =N
DETAIL A
INDEX AREA 12 3 > 2
(nz X £/2) A E'I‘_ 3 I _er o /A
¢ o ¢ o ©35x0.35)
TOP _VIEW BOTTOM VIEW
G ¢
(R 1S OPTIONAL)
H
DETALA ¢ ] E i
. EH—l TERMNAL TP —Ha
EVEN TERMINAL Q0D TERMINAL

E@ DALLAS

SEMICONDUCTOR

/N AKX

TMB PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

COMMON DIMENSIONS

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

—DRAWING NOT TO SCALE-

| EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 BOL 4x4 24L 4x4 BBL 4x4 PRG. = E2 ol
REF._| WIN. [NDM | MAX.| PON. | NOW. | nax. | WIN | NOW. | WAX.| MIN | nNOM [ MAX. | MIN. [ N [ MAX.| | CODES
A |070 [075 | 00070 [073 |00 | 070 [0.75 | 0.60 | 070 [0.73 | 080 | 070 075 [ 080 | [Tieass
a1 | 00 Jooe [ 05|00 [ooe | 005 | oo [aoe [005| oo [oce [ 005 [ 00 [ooe |05 | [Tioas—s
a2 020 REF 020 REF 020 REF 0.20 REF 020 REF Ti644—3
b 025 [030 | 035|025 [ 030 [ 033 | 020 025 [ 030 [ 048 [0.23 [ 00 [ 045 020 [oes| [T1644-4
D [590]400 [ 410390 [400 | 410 [ 390 400 [ 410 [3.90 [ 400 [ 410 [390 [400 [420 | |r2044-2
€ [390]400 [ 410390 [400 [ 410 [390]400 | 410|350 400410390 400 a0 | [T2044-3
e 080 BSC. 065 BSC. 050 BSC. 050 BSC. 040 BSC. T24442
w foea[ - | - Joea] - [ - Joeo] - | - Joea] - | - [oea] - | - Te4443
L [043]035 | 065043 | 059 | 065 | 045|053 | 063 [0.30 | 040 | 00 | 030 | 4o | 030 | [Teasa—s
N 12 :s 20 2+ 28 T2844-1
) 3 4 s 3 7
NE 3 + ] 6 7
[ \/GGB VGG WGGD-1 VGGD-2 WGGE
NOTES:
1. DIVENSIONING & TOLERANCING CONFORN TO ASNE Y14.5M~1994.
2. AL DMENSIONS ARE IN MLLINETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
THE TERNINAL 1 DENTIFIER AND TERWINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012, DETALS OF TERMINAL #1 IDENTFIER ARE CPTIONAL, BUT NUST BE LOCATED WITHIN
THE ZONE NDICATED. THE TERWINAL #1 IDENTIFIER MAY BE ETHER A NOLD OR MARKED FEATURE.
A\ DMENSION b APPLIES 0 METALIZED TERNINAL AND IS MEASLRED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TP
ND AND NE REFER TO THE NUMBER OF TERMINAS ON EAGH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSBLE IN A SYMNETRICAL FASHION.
B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1,
A\ NARKING 15 FOR PACKAGE OREENTATION REFERENGE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0,08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD CENTERLINES T0 BE AT TRUE POSTKIN AS DEFINED BY BASIC DIMENSION “c”, £0.05. @E.,Amlhl-,ﬁ% V. V) 4V

TILE PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

APPROVAL 'DOCUMENT CINTROL. NO. REV.
| 21-0139 | 5 |%
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