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ABSOLUTE MAXIMUM RATINGS

SGND to PGND -0.3V to +0.3V
VDD IO PGND ... -0.3V to +4V
PVss to SVsg -0.3V to +0.3V
CIPtOPGND.......ooooeeeii -0.3Vto (Vpp + 0.3V)
CINtOPGND......ccoeiiiiiii (PVss - 0.3V) to +0.3V
PVss, SVSSTO PGND ....ooooiiiiicccec +0.3V to -4V
IN_to SGND ..o (SVss - 0.3V) to (Vpp + 0.3V)
SDA, SCLtOPGND ......ooooiiiiiiiiiiiicci -0.3V to +4V
SHDNto PGND ..o -0.3Vto (Vpp + 0.3V)
OUT_t0SGND ....oooiiiieieo e -3V to +3V
BB_to SGND.......oooiviiiiiiiiiiiie ..-2V to +2V
Duration of OUT_ Short Circuitto _GND................... Continuous

Continuous Current Into/Out of:

Vpp, C1P, PGND, C1N, PVss, SVsg, or OUT_.............. +0.85A

ANY Other Pin.. +20mA
Continuous Power Dissipation (Ta = +70°C)

4 x 4 UCSP (derate 8.2mW/°C above +70°C) ........... 659.2mW

16-Pin Thin QFN (derate 16.9mW/°C above +70°C) ....1349mW
Operating Temperature Range ............cccccooeenn. -40°C to +85°C
Junction Temperature............coocoviiiiiiiiiiii +150°C
Storage Temperature Range ............cccceoeee -65°C to +150°C
Bump Temperature (soldering)

REFIOW ... +230°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiniens. +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 = 1uF, BB_ = 0V. gain = 0dB, maximum volume, BassMax disabled. Load connect-
ed between OUT_ and SGND where specified. Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | 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) dB
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 = 1yF, BB_ = OV. gain = 0dB, maximum volume, BassMax disabled. Load connect-

ed between OUT_ and SGND where specified. Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
=19 RL = 32Q 59
Output Power Pout THD+N = 1%, L mwW
fin = 1kHz RL = 16Q (Note 5) 38 60
Total Harmonic Distortion Plus THD+N RL = 16Q, Pout = 35mW, fin = 1kHz 0.006 o
Noise RL = 32Q, Pout = 45mW, fiN = 1kHz 0.004
MAXQ723A/ Gain range bit 5 = 1 0 4B
. . MAX9723B Gain range bit5 =0 -5
Maximum Gain AMAX - -
MAX9723C/ Gain range bit 5 = 1 +6 4B
MAX9723D Gain range bit5 =0 +1
= BW = 22Hz to 22kHz 99
Signal-to-Noise Ratio sNR | RL=322 : 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 géﬁ'\%\‘ = OV, measured from OUT_ 1o 20 kQ
Output Capacitance in Shutdown |CouUT_SHDN gé’?\%\‘ = 0V, measured from OUT_to 60 pF
Into 69
AL - 320 MAX9723A/ | shutdown
peak voltage, | MAX97238 | Outof 71
_wei shutdown
Click/Pop Level Kop | A-weighted, dB
32 samples Into 70
(p’\?;tsez";”f) MAX9723C/ | shutdown
' MAX9723D Out of 60
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 Vv Vv
p g g IH VoD
0.3 x
Input Low Voltage \ Vv
p g IL VbD
Input Leakage Current +1 pA
DIGITAL OUTPUTS (SDA)
Output Low Voltage VoL loL = 3mA 0.4 Vv
Output High Current loH Vspa = VoD 1 HA
M AXI/W 3
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TIMING CHARACTERISTICS

(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1uF, 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 i 13 S
and a START Condition BUF : H
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 ISU:STA 0.6 Ks
Data Hold Time tHD:DAT 0 0.9 us
Data Setup Time tSU-DAT 100 ns
Maximum Rise Time of SDA and
SCL Signals i 300 ns
Maximum Fall Time of SDA and
SCL Signals t 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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BRI T FHFME
(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1uF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled. Load con-
nected 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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BETERFIE(4)
(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1uyF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled. Load con-
nected 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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BETERFIE(4)
(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled. Load con-
nected 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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(Vpp = SHDN = 3V, PGND = SGND = 0V, C1 = C2 = 1yF, BB_ = 0V, gain = 0dB, maximum volume, BassMax disabled. Load con-
nected 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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IEMAX9723 75 & . PGND AT A A T kA2 1Y 2E 25 [ 1
2 SGNDFI & 45 58 B . B8 578 Ze th I B E 1S
S BFESEEHESN Lk & T e,
oA 5 4 LA .

AR QFN B 42 Y B AR S48 =5 T BB BUAEE . AR
1B 5PGND. SGNDH#IVppBSFRE. BERMHIRIET
BRIEETRBZETH, BRIEREEESVss.
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PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm
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REV.
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#EELEEE)
R FORHR AL A S8 R T B AN R B (MR, AT fedlr i 335 4MEE B, 1 % i www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2

REF. | MIN. [NOM. | MAX. | MIN. | NOM. | Max, | MIN. [ NOM. | Max.| MIN. | NoM. | Max. | MIN. | NOM. | MAX. CODES MIN. | NOM, | MAX.| MIN. | NOM, | MAX.
A 0.70 |0.75 | 0.80 [0.70 [ 0.75 | 0.80 | 0.70 [ 0.75 [ 080 [ 0.70 ] 0.75 [ 0.80 [ 0.70 [ 0.75 | 0.80 Ti244-3 | 195 | 210 [225| 195 [ 210 | 225
Al 00 Jo02 [005| 00 |o002 |o05 | 00 [002 [ 005 00 | 002|005 | 00 [002 | 005 Ti244-4 | 195 | 240 [225| 195 [ 210 | 225
A2 0.20 REF 0.20 REF 020 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210 [225| 195 [ 210 | 225
b 025 [0.30 [ 035|025 | 0.30 [ 0.35 | 0.20 ] 025 | 0.30 | 048 | 023 | 0.30 [ 045 [ 020 | 025 Ti644-4 [ 195 | 210 [225| 195 [ 210 | 225
D 3.90 [4.00 | 4.10 | 3,90 | 400 | 410 | 3.90| 400 | 410 | 3.90 | 4.00 | 410 | 3.90 | 4.00 | 410 T2044-2 195 | 210 | 225) 195 | 210 | 225
E 390 | 4.00 | 440 {390 | 4.00 | 410 | 3.90] 4.00 | 430 [ 3.90 | 400 | 410 | 3.90 [ 4.00 [ 440 T2044-3 [ 195 | 210 [225) 195 | 210 | 225
e 0.80_BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2444-2 | 195 [ 210 [225] 195 [ 210 [ 225
Kk 025 - [ - Joas[ - [ - Joas[ - [ - Joas] -] - [oas][ - - T2444-3 | 245 [ 260 [ 263] 245 [ 260 ] 263
L 0.45 [0.55 | 0.65 [ 0.45 [ 055 [ 065 0.45] 055 [ 0.65[ 0.30 [ 0.40 [ 050 | 0.30 [ 0.40 [ 0.50 Te444-4 | 245 [ 260 [ 263 | 245 | 260 | 263
N 12 16 20 24 28 Te444N-4 | 245 | 260 [ 263 | 245 [ 260 | 263
ND 3 4 5 6 7 Tea4aM-1 | 245 [ 260 [ 263 [ 245 [ 260 [ 263
NE 3 4 5 6 7 T2844-1 | 250 | 260 [ 270 [ 250 [ 260 [ 270
| Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012, DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER
MAY BE EITHER A MOLD OR MARKED FEATURE.

ﬁ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, %0.05.

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI AXI /VI
15. ALL DIMENSIONS ARE THE SAME FOR LEADED (-> & PWFREE ¢+) PACKAGE CODES.
TITLE:

PACKAGE OUTLINE

12,16,20,24,28L THIN GFN, 4x4x0.75mm
APPROVAL DOCUMENT CONTROL NO. |

REV.
21-0139 | 1|5

—DRAWING NOT TO SCALE—
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PRODUCT __|—""X XXX
MARKING
TOP VIEW
E1
SE
el
21O OO ©
c |0 0j0 ®
2| O OlO O
A O OO G
pPNaL S 1 2 3 4
INDICATOR

BOTTOM VIEW

s~ |l= | [=
Dl
=]

%]
o
w
o
COMMON VARIABLE &
DIMENSIONS PKG. DIMENSIONS | DEPOPULATED >
a | 0.62+005-008 | |CODE o £ SOLDER BALLS 3
AL | 029%0.02 Bl6-1 | 2,02£0.05 | 2,02+0,05 | NONE
a2 | 0.33 REF. Bi6-2 | 2.02£0.05 | 2.02£0.05 | B3, C3
b | #0.35:003 Bl6-3 | 2.02+0.05 [ 2.02+0.05 | B3, C2
DL | 150 BASIC Bl6-4 | 2,02£0.05 | 2.020.05 | B2, C3
EL | 150 BASIC BI6-5 | 2.02+0.05 | 2.02+0.05 | B2, B3, C2, C3
e | 050 BASIC B16-6 | 2.02£0.05 | 2,020.05 | C3
sD | 025 BASIC
SE | 025 BASIC
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
AND LINES VARY PER PRODUCT.

HERELE ()

SIDE VIEW

RALLAS /AKX VI

PROPRIETARY INFORMATION
TITLE:

PACKAGE OUTLINE, 4x4 UCSP

APPROVAL DOCUMENT CONTROL NO.
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