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ABSOLUTE MAXIMUM RATINGS

SGND toO PGND ...t -0.3V to +0.3V Continuous Current Into/Out of:

Vpp to PGND..... .-0.3V to +4V Vpp, C1P, PGND, C1N, PVss, SVss, or OUT_..............+0.85A
PVSS 10 SVSS oo -0.3V to +0.3V ANY Other Pin....oooee e +20mA
CIPtOPGND......cooiiiiiiiiiiie -0.3V to (Vpp + 0.3V) Continuous Power Dissipation (Ta = +70°C)

CINto PGND............... ...(PVss - 0.3V) to +0.3V 4 x 4 UCSP (derate 8.2mW/°C above +70°C) ........... 659.2mW
PVss, SVSStO PGND ... +0.3V to -4V 16-Pin Thin QFN (derate 16.9mW/°C above +70°C) ....1349mW
IN_to SGND ................ ..(SVss - 0.3V) to (Vpp + 0.3V) Operating Temperature Range ..............cccoceee. -40°C to +85°C
SDA, SCLIOPGND ... -0.3V to +4V Junction Temperature

SHDN to PGND ........ .-0.3V to (Vpp + 0.3V) Storage Temperature Range

OUT_to SGND .. -3V to +3V Bump Temperature (soldering)

BB_t0 SGND.....ooiiiiiiiicei e -2V to +2V REFIOW ..o +230°C
Duration of OUT_ Short Circuitto _GND .................... Continuous Lead Temperature (soldering, 10S) ........ccccoovviiiiiiiiiannnn +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

(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1pyF, BB_ = 0V. gain = 0dB, maximum volume, BassMax disabled. Load connect-
ed between OUT_ and SGND where specified. Ta = TMIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS
GENERAL
Supply Voltage Range VDD 1.8 3.6 \
Quiescent Supply Current IDD No load 4 6.5 mA
Shutdown Supply Current IDD_SHDN | VSHDN = 0V 5 8.5 pA
Turn-On Time toN 200 us
Turn-Off Time tOFF 35 us
Thermal Shutdown Threshold TTHRES +143 °C
Thermal Shutdown Hysteresis THYST 12 °C
HEADPHONE AMPLIFIER
Gain = 0dB,
MAX9723A/ +0.7 +4.5
Measured between | MAX9723B
Output Offset Voltage Vos OUT_and SGND mV
(Note 2) Gain = +6dB,
MAX9723C/ +0.8 5
MAX9723D
Input Resistance RIN All volume levels 10 17 27 kQ
BBR, BBL Input Bias Current IBIAS_BB +10 +100 nA
DC, Vpp = 1.8V to 3.6V 73 90
f=217Hz, 100mVp-p ripple, 87
Vpp = 3.0V
Power-Supply Rejection Ratio PSRR (Note 2) daB
f = 1kHz, 100mVp-p ripple, 86
Vpp = 3.0V
f = 20kHz, 100mVp-p ripple, 61
Vpp = 3.0V
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1pyF, BB_ = 0V. gain = 0dB, maximum volume, BassMax disabled. Load connect-
ed between OUT_ and SGND where specified. Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
=1% RL = 32Q 59
Output Power Pout THD+N = 1%, L mw
fiN = 1kHz RL = 16Q (Note 5) 38 60
Total Harmonic Distortion Plus THDAN RL = 16Q, Pout = 35mW, fiN = 1kHz 0.006 N
Noise RL = 32Q, Pout = 45mW, fiN = 1kHz 0.004
MAXQ723A/ Gain range bit 5 = 1 0 dB
. ' MAX9723B Gain range bit5 =0 -5
Maximum Gain AMAX - -
MAX9723C/ Gain range bit 5 = 1 +6 dB
MAX9723D Gain range bit5=0 +1
= BW = 22Hz to 22kHz 99
Signal-to-Noise Ratio SN |FL=32 : dB
Vout = 1VRmS A-weighted 100
Slew Rate SR 0.35 V/us
Capacitive Drive No sustained oscillations 300 pF
Output Resistance in Shutdown RouT_SHDN S%FILID[,)“ = OV, measured from OUT_to 20 kQ
Output Capacitance in Shutdown |CouT_SHDN Sgli\lDE,)\‘ = OV, measured from OUT_to 60 pF
Into 69
RL = 320 MAX9723A/ | Shutdown
peak voltage, MAX9723B | out of 71
_wei shutdown
Click/Pop Level Kcp A-weighted, dB
32 samples Into 70
p’\?rtsecsnj MAX9723C/ | shutdown
(Notes 2.4) | \ax9723D [ oot of
-69
shutdown
Charge-Pump Switching fop 505 600 200 KHz
Frequency
LtoRorRtolL, f=10kHz,
Crosstalk XTALK Vout = 1Vp-p, RL = 32Q, both channels 80 dB
loaded
DIGITAL INPUTS (SHDN, SDA, SCL)
. 0.7 x
Input High Voltage \ Y
P g g IH VDD
0.3x
Input Low Voltage ViL \
P g VbD
Input Leakage Current +1 uA
DIGITAL OUTPUTS (SDA)
Output Low Voltage VoL loL = 3mA 0.4 \
Output High Current loH Vspa = VbD 1 HA
M AXIW 3
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TIMING CHARACTERISTICS

(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled. Load connect-
ed between OUT_ and SGND where specified. Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C, see
Timing Diagram.) (Notes 1, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Serial Clock Frequency fscL 0 400 kHz
Bus Free Time Between a STOP " 13 S
and a START Condition BUF ' v
START Condition Hold Time tHD:STA 0.6 us
Low Period of the SCL Clock tLow 1.3 us
High Period of the SCL Clock tHIGH 0.6 us
Setup Time for a Repeated
START Condition tsu:STA 0.6 hs
Data Hold Time tHD:DAT 0 0.9 us
Data Setup Time tSU:DAT 100 ns
Maximum Rise Time of SDA and
SCL Signals tr 300 ns
Maximum Fall Time of SDA and
SCL Signals K 300 ns
Setup Time for STOP Condition tSu:STO 0.6 us
Pulse Width of Suppressed Spike tsp 100 ns
Maximum Capacitive Load for
Each Bus Line CL_sus 400 pF

Note 1: All specifications are 100% tested at Ta = +25°C. Temperature limits are guaranteed by design.

Note 2: Inputs AC-coupled to SGND.

Note 3: Guaranteed by design.

Note 4: Headphone mode testing performed with a 32Q resistive load connected to GND. Mode transitions are controlled by
SHDN. The Kcp level is calculated as: 20 x log [(level peak voltage during mode transition, no input signal)/(peak voltage
under normal operation at rated power)]. Units are expressed in dB.

Note 5: Output power MIN is specified at Ta = +25°C.
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HR T (E45 14
(Vbp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled.
Load connected between OUT_ and SGND where specified. Outputs in phase, both channels loaded. Ta = +25°C, unless
otherwise noted.) (See Functional Diagram/Typical Operating Circuit)
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NOISE vs. FREQUENCY NOISE vs. FREQUENCY NOISE vs. FREQUENCY
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BT EfRFME (4)
(Vbp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled.
Load connected between OUT_ and SGND where specified. Outputs in phase, both channels loaded. Ta = +25°C, unless
otherwise noted.) (See Functional Diagram/Typical Operating Circuit)

POWER DISSIPATION OUTPUT POWER
vs. OUTPUT POWER vs. LOAD RESISTANCE
300 . 80 — -
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(Vbp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled.
Load connected between OUT_ and SGND where specified. Outputs in phase, both channels loaded. Ta = +25°C, unless
otherwise noted.) (See Functional Diagram/Typical Operating Circuit)
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vs. FREQUENCY vs. FREQUENCY
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BASS BOOST FREQUENCY GAIN FLATNESS
RESPONSE vs. FREQUENCY
20 T T T T TS 1 2
R2 = 36kQ2 NOLOAD ||= “i
15 3= 0.068uF R1=47k [lll2 0 Sy
I = =
‘< R2 = 22kQ 1
= N €3 =0.1pF =
s 10 > | HL\LHH g
= \<~ R2 = 10k s
2 5 3=0.22uF, 2 3
T "\4\ T
: s 4
I 5
5 BassMax DISABLED
-6
-10 -7
10 100 1k 10k 100k 10 100 1k 10k 100K
FREQUENCY (Hz) FREQUENCY (Hz)
OUTPUT SPECTRUM CHARGE-PUMP OUTPUT VOLTAGE
vs. FREQUENCY vs. OUTPUT CURRENT
-40 T g 0 T T T T 5
] =20 |5 NO HEADPHONE LOAD :
50 VED:SV <|§ 05 |- CHARGE-PUMP LOAD £
50 e 1k — CONNECTED =
— 1o | BETWEEN PVgs AND PGND
= 70 S -10
= &
= 80 = 15
= =
2 9 S L~
= > =20
% -100 = |
110 © 25 ]
120 iy A+
-130 ‘
-140 -35
0 5 10 15 20 0 25 50 75 100 125 150 175 200

FREQUENCY (kHz) OUTPUT CURRENT (mA)

MAXIMN 7



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

MAX9723

WWW.IC-Ch.com.cn

71X & DirectDrive HHL FI X 28,
HAEBassMax. SE2&F#FIFCEL

HBET(EfFME (£)
(Vbp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled.
Load connected between OUT_ and SGND where specified. Outputs in phase, both channels loaded. Tao = +25°C, unless
otherwise noted.) (See Functional Diagram/Typical Operating Circuit)

OUTPUT POWER vs. CHARGE-PUMP POWER-UP/POWER-DOWN
CAPACITANGE AND LOAD RESISTANCE WAVEFORM
MAX9723 toc23
75 T 8 T T
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10 20 30 40 50 20ms/div
LOAD RESISTANCE ()
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. TR 2V/div : VsHDN
R 4 j 1 ovdiv
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vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
45 s 8 5
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Z 35 g 5 L~
e = L1
5 Sy
> =
= 30 g,
5 5
1%} 3:) )
25
NO LOAD 1 |-NOLOAD
INPUTS GROUNDED INPUTS GROUNDED
20 L L L L 0 L L L L
18 20 22 24 26 28 30 32 34 36 18 20 22 24 26 28 30 32 34 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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ok T — )

1) BHEE (Sleeve) G oMol . WA X Fh R E 775,
EEWLTMERGEBE, /it TaE k.
DirectDrivefii H i B 7 & X HEE #i .

2) HESDTI, MR fe A ESDAR I i B J2 12 3 R S5
E — W EE . I, ORS00 AR % 7k &% 2 FRIESD
. MAX9723 HAL i i Pl & 52 +8kV IS ESD i (HBM) -

3) HEE AL A B R S &M, £% B
RS S et R A sE, FREIE MUK
PR . MAX9723 ) DirectDrive i i ol B i #8 4 £ HE
b R0 O B A

BER

MAX9723 HA MR 75 s A7 4%, 600kHz {1 1 56 4 5 08 31 755
FHGEE, HEARSTIESES, HMAX972368
FAF99dBAISNR . FF KUK sl 4% B A 245 il 19 FF o< 3 B,
AT LAVS/IN 2 305 96 T I 8] 72 A g M s 3 ek R R 7 2R
B FF S SRR, ] DA vk /N2 BB R 4% B Al 5 | 2 B A HL BB 5
A di/dtME R . S 4k, T3k C2 M FUE & m UK A5 40
AN TR AR 7 T (2 I 2 BEAE [/ T T AE ). — ety

DL FHAS T ELATS M A  7E E U

KB
MAX9723 A SpA R ThRE btk , m] BRAR# A HL
JEK LM A Ay ¥ SHDN B K FL Tl 25 F AR #% . (i 'S
L SHLAT A, B EALBOK 2 B BT 20k Q. [RIEE,
WA AR SR TAL(BT)E ALY, MAX9723 3 A I 7 i
.. SHDNAIB7 M i i Pk A4 a] DL EMAX9723. 78
Wb aR, PCEEO TE, S aamlNERZEm.
RI(E GRS T, EVHR AT LS AMAX9723.
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FEHF

TEAR G AL P E K Sh e b, itk R AR AR
SRR P G R T A T BOR R . S BhI, HORARHERE A
AR R W E R L. CW, AN . XM,
0 FEL T TR A S ) LR 22, B A7 R e P BB S
M. MAXO72309 LR 4% A Zhm i A iy, [
b, RS AERRSE .

Ak, MAX9723 B A 45m i 22 & P T RE, REAS THBR 4%
A PR ) I A AR AR R . N LAY T AEFF A ) b H
WrrL P TR AT AR, JE 30 5 Wi i i (5 5 BA )
WEAS .

ERZEN AP, WshMAXOT23 /Y| & Ok #s i it BA
HifmE, MAEEHFEBEN . H3n, @i
MAX9723 % ABHHT(RN)~ i A GH & HL 2 70 FE 22 A1 5 i
AR PR . PR TV g 7 A 1 R TR I R 3 T R
P WEEERS . SHDN [ b F-it 28 2> AE 3R 445 B B[R] 4
4 x RN x CiNs AT RATH B e i A DB U 4 5 | 1 PR I 7/
MEFE

BassMax (1R & #&H)

— I ELAL A AR e B H ORI L BN RE Sl A A5 AL
P AR R I b EBLARARAE 5. XA SLPRR W 2B T
TRATE B A 208 . MAXOT23 & — MEH IR FAThEE, &
EARAE 5 13 2, RMEE EE LA 2= B AR ABim K

S5 R s i PR AL AL R #R AL, MAX9723 19
DirectDrive#fii tH B A KW &=, ARBIRIHEMES, m
NG 7 A e A5 5 H

OUT_FIBB_Z [ £ 1 SR IT 1 1% B BassMax 8 4 FI#R 11
PR (2 0L 2 BEAE [/ 40 700 T (EFE ) . T T2C A 3 1 3k
BB A A4, HRE/2E 1 BassMax HL i .

BassMax TAERS, BB_&E#:Z i BORK#H M RAR A . 24
2 FBassMax i, BB_## £ SGND. BassMax i i 7 H, #%
8 — K AE T AR A3 1 S S R AR AR Y [T . 3X
FOUT_%IBB_MIER GRS . &2 7~ FEL % 2 S BH BassMax
T B

S5
MAXIM
MAX9723 R

R
AUDIO
INPUT

BassMax )
ENABLE
R2 03

S5

2. BassMax Sh#5i%

RABwmEH
MAX9723AFIMAX9723B H A 7] 1 1Y -5dB 5k 0dB % K 4 i
(2 L35), MAX9723CHIMAX9723D E. A 7] 3% fY+1dB &,
+6dB R K1 7 (S WL3R6) . i 7 A7 i A 205 S LAE A Fix
PN E o I it

HEEHF
MAXO723 48 (329 & By, AR A & A 77 4w B9 BUE A
i3 TR ON iR BT BUR T R e A NACHU e e
FTE10FH TMAX9T23A-MAX9723D ) i A 48 3 1% & -
Wh32Q N, #EE ML T 100dB.

HiTEO
MAX9723# A 12C/SMBus 2 T80, W — 44
B (SDA)FI — 45 82k (SCL).  SDAFISCL [ i 4

Hik400kHz, JrfE TMAX9723F EALZ R dAE . &3
PR 28 O P . MAX9723 2 HBE R I & 14

1"
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- N A

|
- f
: > 7<’ISU,DAT ! tsu, ST .y o | BUF+‘
| \ ! ‘ J<—>tHD STA > -l .
! o —»! o L N S STON‘M : !
| | t
| | : : | ‘ | | : [
ScL : I\ | N ! : ‘ :
i ! I
: : \%’IHIGH‘* | | : | :
tHD, STA —» - - > ! ! \
\ A A [
START REPEATED STOP START
CONDITION START CONDITION ~ CONDITION

LN

CONDITION

B3, 22k Ttz C it P

K& EHESCLIES . BRI HMOR B E 0L B4,
MAX9723 N E I SDA B2 5 A ¥ds . EHLE W& — A
RS, 7 ESCLIE S, MR S B Lk .

FALBE A RE AR AL, HR R R, SMAX9723
HATHEAE . B — MMEHTHHE START (S)50#& REPEATED
START (Sr)fir 4 FISTOP (P)fir & it . 2k b2k )4
=TT, H R A I Bk

MAX9723 SDALME & it A MG FFfi i . SDABET %
— P RFS500Q FHrHEL . MAX9723 SCLAX T/EFE i A
RE. WMRBELEAZADEN, RERENREHEA
— /IR SCL# I, SCL 77 22— K T500QH ik
BH. SDAMISCLAYERIK FLBH AT 36 . &3 Ik HLPH AR " MAX9723
B AR Z B R EREREN, /N T EB&(E
%E@%ﬁt‘ﬂl?ﬁlﬂ

(e
FANSCL A H 154 1 KU £ . SDA - 9 B8 76 SCL Ik
o LS R A R FE R SE . SCLA R HL P, SDA L
AEAL F R P 1S B (3 WSTART 5 STOP#r 4%54%) . 12CH4
£k2s PRI, SDAFRISCL A2 AR A5 i 1T

START5STOP# <

RS IS, SDARISCLIY A RS A S . A&
it & START A4 2k A 30l {5 . START A4 & SCL A&

12

WP, SDAH & BMK A BEAE . STOP 4 /& SCL & HL
P, SDAHMEE & RIBEAZ(K4). kB FHLAISTART A
AIMAMAXIT23F MG 16 . FEALE L & H STOP Ay 4 4 1k
4 IR U, éfa #77E Y SEREPEATED START i 4,
MASESTOPiT 4, WAL AR A L.

1EHISTOP# S
MAX97237E 54 1% it F2 b n] Rl IR 5 STOP v 4>, B Al
STOPir 4 5 START i 4t BUAE [F] — 4> =i Bk v

ML AE
MAX9723 0] LAk B NS TE WAL IE 2 —(B L3R 1).
HudikiE AT R E AR AL(MSB), 5 %% & Read/Write
(RAW)fiL. HuhlRSTART A4 2 J5 &% BIMAX9723 /) 5 —
ANFEF . MAX9T23 2 MALE &, REEA. BiE
MAX97230}, R/W N 2AZEO
B RAWALE 1, MAXO723t 2 fE i £ Hitth dik BspF e 2%
{2, MAX97T23 458K 5ISDA. RAW N & 13-k MAX9723,

T2 AR N, BB EyEka].

&
B L (ACK) A2 55 B 48 ik ofonf B (9 88 9407, S MAX9723 %
B R BAE T AR R T (LES) . MAX97237E
B AR 1 B8 O™ B b ik b it A2 PR IR SDA . 78 IV 25 B ik
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S St P CLOCK PULSE FOR
| | I START ACKNOWLEDGMENT
scL 1 1 1 CONDITION
RRSHEAS RWAYAVAYAWE
1 1 1 3 NOT ACKNOWLEDGE
ﬂ |_‘> s N
SDA j 1 SDA ‘\
: i : ACKNOWLEDGE
4. START. STOPHIREPEATED START#r4 5
& 1. MAX9723 b3 Rk 5 *&3. XKWr=Hl, SHDN =1
PART MAX9723 SLAVE ADDRESS MODE B7
A6 | A5 | A4 | A3 | A2 | A1 | AO |RW MAX9723 Disabled 0
MAX9723A 1 0 0 1 1 0 0 0 MAX9723 Enabled 1
MAX9723B 1 0 0 1 1 0 1 0 N
MAX9723C | 1 | 0 | 0 | 1 | 1 | o] o o R 4. BassMaxiz
MAX9723D 1 0 0 1 1 0 1 0 MODE B6
BassMax Disabled 0
%2. MAXQ?Z3$%§T¥%§ BassMax Enabled 1
B7 B6 B5 |B4|B3|B2|B1|BO
BassMax | MAXIMUM
SHUTDOWN ENABLE GAIN VOLUME
AN ==
P EL P, DA FFIRRFREE . M ACK T . ,, I Sk
DU MR BB Fe . S BN PEIC S R, MAXOT23S AT Ay > arfrds, i T HAeA Loci,
2 PR B . MR ooy, g py PBORIRBassMaxs LR BORME AR . RHN 1Y
ST FAEah AN e
. - CHB7E{ZOR SEHMAX9723. SHDN = F-. BT & 1A,
SHBEX MAXIT23 M HBEE . MAX9723IE % TIER, SHDN
XMAXOT23 I GHAF WAFSTART @7 %« MULMBAEHIR/W A4 @, BTAIE | (B L33).
B0 (2 LED, if@ﬂ%ﬁgﬁ Hﬁﬁ@ TRARTE jm By MR BassMax (2 %4). R4EOUT_RIBB_
"STOPf-e . B6 i T IEFIIBIRTL. O SMEBTE PRSI 0L, KA T 60 05 5 0 I . 2
MAX9723 HHEW G504, (ERRWALE mif, AT LU W57 15 B — 5 v BassMax 125 1% & 0 (4505, 1 fiikd%
HEF AT RSO B A . RAW AL E s PR, MAX9723 AT AN B
A% SDA BT EHAE. HIL, THLMMAXIT23HEH
£1. BERWALEREH0, DUREGRORIG I &4 .
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HZFEBassMax. BEEZE#IFIFCELO

COMMAND BYTE IS STORED ON
RECEIPT OF STOP CONDITION ™| B7|3f|ff|?4|33|?2|?:|?f|
ACKNOWLEDGE FROM MAX9723

L o]

Rt — ACKNOWLEDGE 8
FROM MAX9723

K6, GHEAE AL

MAX9723AFIMAX9723B i K3t i3 # 4 -5dB a3 & 0dB,
MMAX9723CHIMAX9723D 5 K #4256 % & N+ 1 dB &
+6dB. fir 4 A AF AR U BS T B iR K25 (2 WESHIEKG).
3 R P AL [4:01 R B MAXOT23 M e K #8325 . 7EBS X
BT I RAME 2 R, wRETmIER2%. F
TRI10FH TMAXIT23 W i Az & . T2 1001 R K
MAXO723 114 & & 1 il 5 41 bR 5K -

LHEE[

MAX9723 i 4 25 - #s LRI S 2= 117w .
MAES
DIFESE A

FRE TAESMT, SRR REEFER R %
SR FETRAT 1) Absolute Maximum Ratingsfetrss i T &
Pt IE AT R s KT FE(E, waT DU BL T &0t
BARMEE RN R R

Tymax) = Ta
AT

AP Tymaxy & +150°C, ToRIIEIE, 05472 Absolute
Maximum Ratings#P 7 ¥ & 1 B 450 (5 50 09 (31 5k, B A
JeCIW . Fan, R QFNEF 25 Y 0, & +59°C/W .

MAX9723 4 T A~ Dl A U5 — B a7 22 F0 0 A HH BCOK 2% .
RIFEBSHUEME, MK Vpp. 1RE TR, B
FEPRBEIEL B, S s . BT RO . R R R

Po(max) =

14

#5. MAX9723AFIMAX9723B

B K 1 75 5
MAXIMUM GAIN (dB) B5
5 0
0

6. MAX9723CFIMAX9723D

& K 3E Bl
MAXIMUM GAIN (dB) B5
+1 0
+6 1

SIEA BT FEROs, REBHE R EZAREY HEA
78 LN

BTG R RGeS ZE R AT 1% THD+N i ) H 7 2 1] (19
Z. R ER LGN, FEAERENIISTE .
WA B ES KT REHEEHE, FhBmbEg. 5
Hofl B R COR AR A EL . MAX9723 1 DirectDrive 2 5 T )
e ] 48 7 T-fF 4509 (1 THD+N vs. Output Power il £& S B
ERGENEEE. W THE N, KEWNNT1%
THD+N [ 8 D3R . 2% a5 Bk i 1 FF 26 1 3t s X 17 1)
WA . T R J7 FE T DUME AR E Ak B SR %
THD+N ) I (B i 1 HL S -

VouT_(p-P) =2y 2(PouT_1% % RL)

HAHPouT 1002 S50 1% THD+NRIH B %, Ry 2R
i, VOUTf(p.p)f%m%{E%AIJEH%E» gn’:HVoUTf(p.p))ﬁ, ()
DU 2 28 3 3O T R 2 0 O T e 1 g A P

_Vout_p-p)

ViN_(P-P) = Ay
10(5)

HA VN (p-py i 283 HOR G 8 23 H B I 19 i R 0 FL
Fe, AysELAdBR/RHIHOR A 2, MR Kt E
(5R S 0) Bl e K 8 4 1% B FIVIR & $2 TR E (2 WL BassMax
Mok i EICF—TY).
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R7. MAX9723AFIMAX9723B1EmiZ & £ 8. MAX9723AFIMAX9723B1E iz &
(%85I = 1, Z K&z = 0dB) (B5 =0, K83 = -5dB)

BO GAIN BO GAIN
B4 B3 B2 B1 (LSB) (dB) B4 B3 B2 B1 LsB) | (B)
1 | 1 1 ] 0 1 1 1 1 1 -5
1 1 1 1 0 -0.5 1 1 1 1 0 6
1 1 1 0 1 -1 1 1 1 0 1 -7
1 1 1 0 0 15 ] ] 1 o 0 9
1 1 0 1 1 -2 1 1 0 1 1 -11
1 1 0 1 0 2.5 1 1 0 1 0 -13
1 1 0 0 1 -3 1 1 0 0 1 -15
1 1 0 0 0 -4 1 1 0 0 0 -17
1 0 1 1 1 -5 1 0 1 1 1 -19
1 0 1 1 0 6 1 0 1 1 0 -21
1 0 1 0 1 -7 1 0 1 0 1 -23
1 0 1 0 0 9 1 0 1 0 0 -25
1 0 0 ! | -1 1 0 0 1 1 -27
1 0 0 1 0 13 ] 0 0 ] 0 29
! 0 0 0 1 -15 1 0 0 0 1 -31
1 0 0 0 0 -17 1 0 0 0 0 33
0 1 1 1 1 -19 0 1 1 1 1 -35
0 1 1 1 0 21 0 1 1 ] 0 37
0 1 1 0 1 -23 0 1 1 0 1 -39
0 1 1 0 0 25 0 1 1 0 0 -41
0 1 0 1 1 -27 0 1 0 1 1 -43
0 1 0 1 0 -29 0 1 0 1 0 -45
0 1 0 0 1 -31 0 1 0 0 1 -47
0 L 0 0 0 -33 0 1 0 0 0 51
0 0 1 1 1 -35 0 0 1 1 1 -55
0 0 ! ! 0 -37 0 0 1 1 0 -59
0 0 ! 0 ! -39 0 0 1 0 1 -63
0 0 1 0 0 -41 0 0 1 0 0 &7
0 0 0 1 1 -43 0 0 0 1 1 -71
0 0 0 1 0 45 0 0 0 1 0 -75
0 0 0 0 1 -47 0 0 0 0 ] 79
0 0 0 0 0 MUTE 0 0 0 0 0 MUTE

THERAE ). SCRARA LA A VEMAXOTLIH 5 55 B AE Rt 1
GABoms BT, BUERESEEGON0, P -3

AR PR (C) 5 PR B8 25 40 0 LA 7 0 8 Co 1
AT LT B A 555 o B B 2 B (UL 2 A Il 7 T 398 T xR xCin
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71X & DirectDrive BEH] FI KX 25,
HAEBassMax. SE&ZF#fIFCEO

MAX9723A AND MAX9723B
TRANSFER FUNCTION (BIT5 =1)
10
0
1
10 A
= ,//
= /
3
30 A
///
40 /
50

0 6 12 18 24 30
CODE

MAX9723A AND MAX9723B
TRANSFER FUNCTION (BIT 5 =0)
0
A
-10 —
2 A
o y
B 40 A
=
S 50 » Vi
-60 yi
-70 A
-80
-90

0 6 12 18 24 30
CODE

B7. MAX9723A/MAX9723B1% 4 k%, #5071 = 1

B8, MAX9723A/MAX9723B1Z 4 k%, %507 = 0

MAX9723C AND MAX9723D
TRANSFER FUNCTION (BIT5=1)
10
0
P
10 A
0 -
8 3 A
=
S 40
50 /
0 H-
0 L
80

0 6 12 18 24 30
CODE

MAX9723C AND MAX9723D
TRANSFER FUNCTION (BIT 5 = 0)

//
0
//

10 ”
g
= 90 /
3 //

30 /

-40

AN

-50
0 6 12 18 24 30

CODE

9. MAX9723C/MAX9723D 165 k¥, #5507 = 1

RiniR/ME R 10kQ. BEHFAERICN, B30 T HI R
BRI . f3qp BB I R 2 MO AR AR, AT LA
AR LR AR KA A ALY . S BB P R 2 COG A J5
HARLHMAEHARFIES. WEEAFHEER
T FLA AT e 2 S LR AR E e«

MAXIMN

A110. MAX9723C/IMAX9723D 44 ek 5, #5107 = 0

BR CEE
HERAECINACIP 2 [H] f4 W L2 23 5 M L7 9 9 B 20080 17
A DL BT . CHLAE /N, MAX97234% 0142
HEBRETES), SEORAMLEE. B CERAME
A DA AR IE T RE Ty, BRSSP AT, 2 0
I T AE4#H0 Output Power vs. Charge-Pump Capacitance
and Load Impedance £k .
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71X & DirectDrive HHl I A EE,

HZFEBassMax. BEEZE#IFIFCELO

GAIN PROFILE WITH AND
WITHOUT BassMax
10
; L f\ I
>1POLE
6 Nt |
A WITH \ fZERO
[ BassMax
2 \,
g N
=0 i
<C
2 MAX9723A
WITHOUT CMD REGISTER
-4 | BassM CODE = OxFF
5 R1 =47kQ
R2 = 22kQ
-8 €3=01uF
_10 Ll L Ll
1 10 100 1k 10k
FREQUENCY (Hz)

11 BassMax, 4z lliZes0)

BIERRIFEE
PREFRLA I A {EESR BRI PV s UL SR 5L
AT DARRAR I 0. AR ESR A HL 2 e 8 B AR I8 230 F
B BT . B R D AR B A R G AT LUR BN H
BME . S WMH T AERFPER Output Power vs. Charge-Power
Capacitance and Load Impedance £k .

BassMax1Z#5i% E T 1F
ffifEBassMax 5, %M T A XX HRUFIR2A HE R4 BAKE
PRSI I (2 LKL 2) :

R1+R2
R1-R2

Av_goosT =20xlog

Hr Ay goosT=AMRMIET, PLdB3R R HL 3 25 48 T .
Ay poosTE M E & &% B 145 b AT ES ) 48 X 1 A
HFT

Av_toTaL =Av_voL +Av_BOOST

18

HirAy voL2 BRI E LT, Ay toral 2 AR B4
POEE T
BRI EE,

R2/(R1 + R2)

REEBIL1/2. #I T 1/3. 2425 - BassMax i, 4584 BB_
2 SGNDFF 5% 1y 538 FEL P 738 300Q . #EFER1 K T40kQ,
TR 2% || BassMax i o] 20 1E 5. #1251 TR1=47kQ
B R2ME, DA KRR I A AR BT 4 25
BassMax FL & 75 2 AR AT B TH N B 8 22, i s B 5K
Bl EHFEESFEN BassMax ¥ 35, ik G S R E
MAX9723 1 shZSTE R Y . WAt BassMax 3t 2 70k K, 1%
A S S BN (B W s S ).
RACIEM — MR SR — 8, e TEAR:
R1-R2
2nx C3xR1xR2
R1+R2
2nx C3xR1xR2

fpoLp e iR SR TH T 48 T R IAR SR . frpro B K& #E T3
T AR % i R B AR s, A s i A e
BEH. RIBFIH THAME, DL & G 5 A B 1
TG . 2 DL L1 {8 ) BassMax (1) 48 355 il 2% s ).

{# FfBassMax Ef#I R A 112 &

] 12 7 i) EEL e ) BassMax B AE ¢ $2 R MAX 9723 i i K 184
. P12 R B 7 A ) 3 g B AR N B B R s, |
A4 TR B S TR . IR T I A, BRAF
RBi% & e K34

fPoLE =

fzERO =

RA+RBJ

A =A +20xlog
V_TOTAL V_VOL [RA _RB

Hor Ay yoL BHE R EENEE, Ay ToraLELIdB
BN DEA i g ki

HACAW EIG&m A ER R, RvrEsiEe. CAM™
A=A, WIS . EREAENCA, A
ERBMACH S EASHIER. XT RN, KE
fPOLE%ﬂ:EE%/J\:FQOHZ .
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71X & DirectDrive HHl I A EE,

HZFEBassMax. BEEZE#IFIFCELO

S5

AUDIO
INPUT

MNAXI
MAX9723

il

T

0uT_

BB_

S5

CA

RA

RB

FREQUENCY RESPONSE OF FIGURE 12

MAX9723A
CMD REGISTER
CODE = OxFF
RA = 47kQ

RB = 22kQ
CA=0.33uF

/ L LI L\"\HH

0.1 1 10 100 1k 10k
FREQUENCY (Hz)

Av (dB)
—

[ 12, {# fiBassMax 42 i MAX9723 1 47 K 5 7t

% 12. BassMaxi&zaLfI(R1 = 47kQ)

R2 (kQ) Ay GAIN (dB)
39 20.6
33 15.1
27 1.3
22 8.8
15 5.7
10 3.7

#13. 8.8dBiGm iR F+HIBassMaxtk =l
FHLHI(RT = 47kQ, R2 = 22kQ)

C3 (nF) froLE (Hz) fzero (Hz)
100 38 106
82 47 130
68 56 156
56 68 190
47 81 230
22 174 490
10 384 1060

MAXIMN

& 13. (& JH BassMax & s K 1 7

1

CA =
2rn fPOLE X (RA—RB)

E 13 RE 12 . Hd, RA=47kQ, RB=
22kQ, CA=033pF, a5k & 48.8dB.

iR FOFEM

AR EEERE, MR Al A ORI . K PCAR -
[YPGNDFISCGND #: 2 7E — A~ i I . #REPVsHISVss, F
Fl— N IpFHL 26 H 32 3% Z POGND. Rl — M IpFHLA 3
HVpp EPGND.  Ha, Y5 5% 5 H 2 11 i 1o 2% L 2% B L] RE )
FEIEMAX97235 & . PGNDHIT A 5 A - Bk A8 1) 1 2k [
TE 83 SOND A (s Sl i . B {5 57k 4 th B 2 5 4
FEil. BFESETIES L T,
M EL EAIER .

R QFN SR (14 SR AL 3 T BB WHUEE 1. TR
BEIBE5PGND. SGNDFIVppBERE. BHERMR
ETRREETRESH, BRIEEEEESVss.
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71X & DirectDrive HHl I A EE,

HZFEBassMax. BEEZE#IFIFCELO

2k
DhEEHE [/ B T {EB 5%
187036V ANALOG INPUT
‘ l
]
s %RS é R6 o
T 0o S0 T 047
;I; Vpp SCL|  SDA INR ?
12C INTERFACE |
—»] SN
= R3
47k
RBB
MAXIM
MAX9723
Voo LBB
ciP 4
o1
wE | o [onwnceruve
[
ouTL
SGND PGND | PVss SVss
<
— L Cin BASS BOOST CIRCUIT TUNED
ol W T 047uF FOR +8.80B AT 106Hz.
ANALOG INPUT

UCSP 158

ARUCSPE . SMERST . #AE R ENRIFEAR A
ARBR-AR BEAT JR R BY [B] AR 2 ) OB Y A, A
Fe T SEAE I A5 R 19 B 5 B, 162 B Maxim W -

www.maxim-ic.com.cn/ucsp B . 12 : UCSP—ip i 2%

H3.
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71X EDirectDrive HYL I A £S,
HEBassMax. BEEZEHFIILCHELO

RHER

I+
18VT0 1
R5 R6 — G5
10kQ WOkgé 38V 4uF
g VoD
SDA
c
MASTER SCL
Cin
0.47uF
INL
CODEC Ciy MAXIMN
047uF MAX9723
INR
C1P
o L]
uF CIN
PVss |SVss | PGND ] SGND
czE,
WF =
TOP VIEW
(BUMP SIDE DOWN) S— 3 _
D o, =
1 2 3 4 » =z =2 3
M .
Al o) (Puss)  {spa)  {sGND)
N N oon [ 757 i | s
OUTR 14} | AAmXIAa ;.. | SoA
| (o) {sot) SN (W) outL 3831 MAX9725_ TR ] pvss
i XA i BBLIIG: asa
i MAX9723_
121034
cl ‘ciPl UBBL)  (BBR)  {mm)
N
> O 5 O
o
oy THIN QFN
D] ‘Voo)  lOUTL)  {OUTR]  iSVgs)
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& & DirectDrive HHl I A ES,
HZAEBassMax. EE#E#IfFPCHEO

HE

FL20E =
E Z"Z{Fllé

B BORHR (Y 23 [ AT RE R R I ALA% , TR (N B AN AE 8.,

2X
|2 0.15]C]

I‘_ e 2X k—l

|l-— D2 —|

D2/2 I—

TAAAA

® B
N
g T
A . g A
JOP_VIEW BOTTOM VIEW
¢
(R 1S OPTIONAL)
5| M
DETALA b L
(7GR H— TERMINAL TP —+a

—E SEATING PLANE

[BRALLAS SN AKX I1/VI]

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

~DRAWING NOT TO SCALE-

T e
| 21-0139 | E |%

NOTES:

1. DMENSIONNG & TOLERANCING CONFORM TO ASME Y14.5M—1994.

2. AL DIMENSIONS ARE IN MLLINETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.
A THE TERMNAL #1 DNMERMDTEIMN‘L NUMBERING CONVENTION SHALL CONFORM TO

JEO 95—-1 SPP-D12. DETALS OF TERMINAL 41 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOGATED WITHIN
E ZONE INDICATED. THE TERMINAL 41 IDENTIFIER MAY BE EHER A NOLD OR MARKED FEATURE.

A\ DMENSION b AFPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0:25 mm AND 0.30 mm
FRON TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSBLE IN A SYMNETRICAL FASHION.
A COPLANARITY APPLES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERNINALS.
9. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
&MARK\NC IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARTY SHALL NOT EXCEED 0.08mm

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
16L 4x4 20L 4 PKG. 2
MIN. | NOW. [ wex. | MIN. | NOM. CODES NIN. | NON.
070 [075 [ 0s0 | 070 075 T1244-3 | 195 | 210 |
00 [aoe | 003 | 00 [aoe Ti244-4 | 195 | 210
020 REF 020 RE| Ti644-3 | 195 | 210 |
025 [ 030 [ 035 | 020 [0as | Tiéa4—4 | 195 | 210
3.90 [ 400 | 410 [ 390 [400 | 40 Teo44-2 | 195 | 210 [ 223 195 | 240 |
3.90 | 400 | 410 | 390400 | 410 Te04d-3 | 195 [ 210
0,65 BSC. 050 BSC. Te444-2 | 195 | 210
02s| - | - |oes| - | - T2444-3 | 245 260
045 | 055 [ 063 | 045[055 | aes5[0.30 | 040 [ 050 [a30 | 040 [0S0 | [Teasa-s | e45| 2.60
6 20 2¢ 28 Tesasa-L | 250 [ 260] 270 ]
4 s 6 7
4 s 6 7
WGGC WGGD-1 WGGD-2 VEGE

12. WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD CENTERUNES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “¢”, +0.05.
14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

BRALLAS M AN XK1V

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

~DRAWING NOT TO SCALE-

o T T W =
| 21-0139 | E |%
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24L QFN THIN.EPS
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