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ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Vpp, PVpp, HPVDD,

CPVDDtO GND) oo -0.3V to +6.0V
GND to PGND, CPGND ...t +0.3V
CPVss, CIN, Vgsto GND........ooooiie -6.0V to +0.3V
HPR, HPL t0o GND ... +3.0V
Any Other Pin ..o -0.3Vto (Vpp + 0.3V)
Duration of OUT_+, OUT_- Short Circuit

t0 GND OF PVDD coiiiiiieiieeecee e Continuous
Duration of Short Circuit between OUT_+, OUT_-

and LDO_OUT ... Continuous
Duration of Short Circuit between HPR, HPL and GND,

VSS OF HPVDD oo Continuous
Continuous Current (PVpp, OUT_+, OUT_-, PGND)............. 1.7A
Continuous Current (CPVpp, C1N, C1P, CPVss, PVsg,

Vpp, HPVpD, LDO_OUT, HPR, HPL) ....ccoooiiiiiii 850mA

Continuous Input Current (all other pins) ........cccoovvvein. +20mA
Continuous Power Dissipation (Ta = +70°C)
32-Pin Thin QFN Single-Layer Board

(derate 18.6mW/°C above +70°C) ......ccccooviiieirannnnn. 1489mW
U/ ettt 53.7°C/W
DUC ettt 19.9°C/W

32-Pin Thin QFN Multilayer Board

(derate 24.9 mW/°C above +70°C).........ccccveeieeiinnnn. 1990mwW
OUA et 40.2°C/W
B e 19.9°C/W

Operating Temperature Range ............... -40°C to +85°C
Junction Temperature ..o +150°C

Storage Temperature Range ...................
Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiiniens. +300°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7 using a four-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

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 = CPVpp = HPVpp = HP_EN = Vi po_EN (MAX9789 only) = +5V, VGND = VPGND = VcpPaND = SPKR_EN = Vi po seT
(MAX9789 only) = 0V, ILpo_ouT (MAX9789 only) = 0, C1 = C2 = Cgias = 1uF. RL = «, unless otherwise specified, VgaiNt = 0,
VeAIN2 = 5V (Aysp = 10dB, AyHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
GENERAL
Guaranteed by PSRR and LDO Line
Supply Voltage VoD, PVDD | ot Tegts 45 55 v
Headphone Supply Voltage CHIF;\\//DD% Guaranteed by PSRR Test 3.0 55 \
SPKR_EN HP_EN
1 (MAX9789) 0 (MAX9789) 0.1 0.4 mA
, 1 (MAX9790) 0 (MAX9790) 0.3 6 A
Quiescent Current IDD ” " - 3
0 0 14 29 mA
0 1 18 40
Shutdown Current ISHDN SPKR_EN = Vpp, HP_EN = LDO_EN = GND 0.3 6 PA
Bias Voltage VBIAS 1.7 1.8 1.9 \
) MAX9789A/MAX9789C/MAX9790A 100
Shutdown to Full Operation tSON NVAX9789B/MAXI7908 o5 ms
Gain Switching Time tsw 10 us
Channel-to-Channel Gain +01 dB
Tracking
SPEAKER AMPLIFIER
— 1o, f— RL = 4Q 2
Output Power Pout 1?21’“25%6’ f=1kHz, Rt Y ] W
Total Harmonic Distortion Plus RL =8Q, Pout = W, f = 1kHz 0.002
. THD+N %
Noise RL =4Q, Pout = 1W, f = 1kHz 0.004

2
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = PVpp = CPVpp = HPVpp = HP_EN = Vi po_EN (MAX9789 only) = +5V, VGND = VPGND = VcpagND = SPKR_EN = Vi po_seT
(MAX9789 only) = 0V, ILpo_ouTt (MAX9789 only) = 0, C1 = C2 = Cgjas = 1uF. RL = =, unless otherwise specified, VgaiNt = O,
VeaIN2 = 5V (Aysp = 10dB, AyHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vpp = 4.5V t0 5.5V, Ta = +25°C 72 90
Power-Supply Rejection Ratio PSRR f = 1kHz, 200mVp-p (Note 4) 70 dB
f = 10kHz, 200mVp-p (Note 4) 50
GAIN1 GAIN2
0 0 6
Voltage Gain Ay 0 1 10 dB
1 0 15.6
1 1 21.6
Measured at speaker amplifier inputs
GAIN1 GAIN2
Input | d R 0 0 80 kQ
nput Impedance
p p IN 0 ] 65
1 0 45
1 1 25
Measured between +1 +15
Output Offset Voltage Vos OUT_+ and OUT_-, mV
Tp = +25°C MAX9789C +1 +25
RL = 8Q, peak voltage, | Into shutdown -50
Click-and-Pop Level Kcp A-weighted, 32 samples dBV
per second (Notes 3, 4) | Out of shutdown -50
) . . A-weighted 102
Signal-to-Noise Ratio SNR RL =8Q, Pout = 1W dB
f = 22Hz to 22kHz 99
Noise Vn BW = 22Hz to 22kHz 30 uVRMS
Capacitive-Load Drive CL No sustained oscillations 200 pF
LtoR, RtoL, RL=28Q, FS=0.707VRuvS,
Crosstalk VouTt = 70.7nVRMS, 20kHz AES17, -70 dB
BW = 20Hz to 20kHz
Slew Rate SR 1.4 V/us
HEADPHONE AMPLIFIER
THD+N = 1%, f = RL = 16Q 100
Output Power Pout 1KHzZ, Ta = 425°C RL = 320 s mwW
RL = 32Q, FS = 0.300VRMS,
VouTt = 210mVRms, 20kHz AES17, =77 dB FS
BW = 20Hz to 20kHz
Total Harmonic Distortion Plus THD4N RL = 32Q, Pout = 40mW, f = 1kHz 0.02 %
Noise RL = 16Q, Pout = 60mW, f = 1kHz 0.03
RL = 10kQ, FS = 0.707VRMmS,
VouT = 500mVRMms, 20kHz AES17, -94 dB FS
BW = 20Hz to 20kHz

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = PVpp = CPVpp = HPVpp = HP_EN = Vi po_EN (MAX9789 only) = +5V, VGND = VPGND = VcpGgND = SPKR_EN = Vi po_seT
(MAX9789 only) = 0V, ILpo_ouTt (MAX9789 only) = 0, C1 = C2 = Cglas = 1uF. RL = =, unless otherwise specified, VgaiNt = O,
VGAIN2 = 5V (Aysp = 10dB, AyHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
HPVDp = 3V 10 5.5V, Ta = +25°C 70 95
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 200mVp-p (Note 4) 84 dB
f = 10kHz, VRIPPLE = 200mVp-p (Note 4) 63
Voltage Gain Ay 3.5 dB
Input Impedance RIN Measured at headphone amplifier inputs 20 40 80 kQ
o +2 +7
Output Offset Voltage Vos Ta = +25°C VAXO789C " 210 mV
RL = 32Q, peak voltage, | |nto shutdown -60
Click-and-Pop Level Kcp A-weighted, 32 samples daBVv
per second (Notes 3, 4) | Out of shutdown -60
RL = 32Q, f = 1kHz, A-weighted, 89
FS = 0.300V ,V = 300uV
Dynamic Range DR AMS, TOUT - HYRMS dB FS
RL = 10kQ, f = 1kHz, A-weighted, 97
FS = 0.707VRms, VouT = 707uVRMS
= 22Hz to 22kHz 100
Signal-to-Noise Ratio snp | AL=329 , dB
Pout = 60mW A-weighted 103
Noise Vn BW = 22Hz to 22kHz 12 UVRMS
Capacitive-Load Drive CL No sustained oscillations 200 pF
RL = 32Q,
FS = 0.300VRMmS, 74
LtoR,RtoL
' ’ Vout = 30mVRms
Crosstalk 20kHz AES17 dB
BW = 20Hz to 20kHz | AL = 10K,
FS = 0.707VRMmS, 77
Vout = 70.7mVRMS
Slew Rate SR 0.4 V/us
500 550 625
h -P Fi f kH
Charge-Pump Frequency OSC | maxa7saC 475 550 625 ‘
LOW-DROPOUT LINEAR REGULATOR
Regulator Input Voltage Range VbD Inferred from line regulation 4.5 5.5 vV
| =0mA 0.1 0.4
Ground Current IGND ouT mA
louT = 120mA -40
Output Current lout 120 mA
Vout = 4.75V, loyt = OmA, f = 1kHz,
Crosstalk speaker Pout = 2W, speaker R = 4Q 9 a8
+15
Fi Vol A | =1mA %
ixed Output Voltage Accuracy ouT m VAXO789C 230 %
Adjustable Output Voltage Range 1.21 4.75 \
1.18 1.21 1.23
LDO_SET Reference Voltage VSET MAX9789C 118 1 o1 125 Y
LDO_SET Dual-Mode Threshold 200 mV

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = PVpp = CPVpp = HPVpp = HP_EN = Vi po_EN (MAX9789 only) = +5V, VGND = VPGND = VepPGND = SPKR_EN = Vi po seT
(MAX9789 only) = 0V, ILpo_ouT (MAX9789 only) = 0, C1 = C2 = Cgias = 1uF. RL = «, unless otherwise specified, VgaiNt = 0,
VGaIN2 = 5V (Aysp = 10dB, AyHp = 3.5dB), Ta = TMIN to Tpmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
LDO_SET Input Bias Current
N | +2 + A

(Note 5) SET +20 +500 n
Vout = 4.75V (fixed lOUT = 50mA o5 50

Dropout Voltage (Note 6) Vbo output operation), mV
Ta = +25°C louT = 120mA 75 150

Current Limit ILImM 300 mA

Startup Time 20 us

VIN = 4.5V to 5.5V, LDO_OUT = 2.5V,

-4.8 +0.8 +4.8 mV/V
ILDbo_ouT = TmA

Line Regulation

VLDO_ouT = 4.75V, 0.2

Load Regulation 1mA < ILDO_OUT < 120mA mV/mA
= f=1kHz 59

Ripple Rejection VRIPPLE = 200mVp-p dB

ILbo_ouT = 10mA f = 10kHz 42
) 20Hz to 22kHz, CL.po_ouT = 2 x 1pF,

Output Voltage Noise ILDO_OUT = 120mA 125 uVRMS

DIGITAL INPUTS (SPKR_EN, HP_EN, MUTE, GAIN1, GAIN2, LDO_EN (MAX9789 Only))

Input-Voltage High VINH 2 V

Input-Voltage Low VINL 0.8 V

Input Bias Current +1 PA

Note 2: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.

Note 3: Specified at room temperature with an 8Q resistive load connected across BTL output for speaker amplifier. Specified at
room temperature with a 32Q resistive load connected between HPR, HPL, and GND for headphone amplifier. Speaker and
headphone mode transitions are controlled by SPKR_EN and HP_EN control pins, respectively.

Note 4: Amplifier inputs AC-coupled to GND.

Note 5: Maximum value is due to test limitations.

Note 6: V.pO_0OUT = VLDO_OUTNOMINAL - 2%.
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BT (E45 14
(Vbbb = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = Cpjas = CIN = 1uF. RL =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN =0, HP_EN = 1.)

TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE) vs. OUTPUT VOLTAGE (HEADPHONE MODE)
-60 . 60 s 10 o
FS=0.707VRus || HPVpp = 3V u; RL=10kQ —+=5 £
Vour=-3dBFS |5 FS=0.707VRus 115 5
-70 R =10kQ H Vour=-3dBFS || E
70 RL=10kQ 1
& & . -
% -80 % S f\N‘ ZOHZ\\
- ~ =
S \ z S 01 B o=
£ 9 \ £ \ = v {
= N = \ | \ ¥
T A \ —
-90 0.01 \__-
-100 & =
* fin= 1kHz ]
| f
110 -100 0.001
10 100 1k 10k 100k 10 100 1% 10k 100k 0 05 10 15 20
FREQUENCY (Hz) FREQUENCY (Hz) OUTPUT VOLTAGE (Vaws)
TOTAL HARMONIC DISTORTION PLUS NOISE CROSSTALK
vs. OUTPUT VOLTAGE (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE) HEADPHONE OUTPUT SPECTRUM
10 Eg 0 IEALL e | F 0 ! 3
HPVpp = 3V 7 0 FS = 0.707VRws “; -10 FS = 0.300VRus 42
RL=10kQ g . Vour =-200B FS|[5 20 Vour = -60dBFS |5
E 20 RL=10kQ E 30 Ri=1kQ  |E
1 30 -40
. fin = 20Hz ) g 50
= \ = 0 = 60
g 0 fiy = 10KHz iz 0 2 gg
= \ . i 2 60 |— LEFT TO RIGHT =
ANN p— S S 90
N——" 70
0.01 AN I\ ANl 138
1 fin = 1kHZE -80 = -
— = f— R -120
-90 RIGHT TO LEFT ffi B o R
0001 400 LI 1] 440
0 05 10 15 20 10 100 1% 10k 100k 0 5k 10k 15k 20k
OUTPUT VOLTAGE (Vawis) FREQUENCY (Hz) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (SPEAKER MODE) vs. FREQUENCY (SPEAKER MODE) vs. FREQUENCY (SPEAKER MODE)
75 s 75 - 75 =
T TTTm LR u
Vour =-3dB FS g 5 -80 Vour =-3dB FS g
-80 \ = -80 E H
/ Vou =-3dB FS
S U i -85 N |
@ e 2 \ ul 2
g ® 5 8 o g
Z 0 2 2 %
-100
-95 -95
FS = 0.707VRws FS = 0.707VRuis 05 | FS=0.707Vawms
RL\=\3\S\2\HH | RL=4Q i =82
_100 7100 _1—]0 L L LUl L
10 100 1k 10k 100K 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (H7) FREQUENCY (Hz)
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BT (E4F 14 (%)
(Vbbb = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = Cpjas = CIN = 1uF. RL =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN =0, HP_EN = 1.)

TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (SPEAKER MODE) vs. OUTPUT POWER (SPEAKER MODE) vs. OUTPUT POWER (SPEAKER MODE)
10 p —- 10 p 10 p o
F RL=3Q > I ERL=4Q F RL=8Q 8
y 4 3 I 713
y A 5 715
z 712
1 § ./ 1 1 /
s —
—_ JI —_ —_ 7
= = =
s M Ey-to S M =i S 01 -0k
oL o \ )
X — fin=1kHz
001 BN = / 001 A 1] 001 A 5 ||
7 = = ) S 2 e —
= = 20H: fin = Tkttz — 7 ] — y f
| ‘ fin = 20Hz fin=1kHz -~
0.001 0.001 ‘ 0.001
0 05 10 15 20 25 30 0 05 10 15 20 25 0 05 10 15
OUTPUT POWER (W) OUTPUT POWER (W) OUTPUT POWER (W)
CROSSTALK OUTPUT POWER vs. LOAD RESISTANCE
vs. FREQUENCY (SPEAKER MODE) SPEAKER OUTPUT SPECTRUM (SPEAKER MODE)
0 B 0 T T 35 e
10 FS=0.707VRums [||2 -10 FS = 0.707Vaus :Ié fin=1kAz |2
B Vour =-20dB FS [||& 20 Vout =-60dB FS 2 3.0 2
220 R =8Q E 30 R =8Q = =
\
30 -40 25
S g 50 = \\
= 40 = 60 S 20 N THD+N = 10%
£ 50 E -0 = AN
3 LEFT TO RIGHT 3 -80 5 15 >
2 60 | = = \
5 | S 90 5 ;>\ \
70 RIGHT TO LEFT Z -100 < 10 AN
80 7%{ = i 110 THD+N = 1% \
N~ N
A ot 120 Moy = 05 N
90 w0 | S|
100 140 0
10 100 1k 10k 100k 0 5K 10k 15k 20k 1 10 100
FREQUENCY (Hz) FREQUENCY (Hz) RL(Q)
POWER DISSIPATION PER CHANNEL POWER-SUPPLY REJECTION RATIO
vs. OUTPUT POWER (SPEAKER MODE) (SPEAKER MODE)
1.50 % 0 T Tl ’g
. fin = 1kHz s 0 | VappLe=200mVp-p |§
E 5 OUTPUT REFERRED 5
g 2 20 z
=
= 10 // \ i -30
IR \
= / RL=40 g 0
Z 075 x 50
Tl
= N
3 050 \ I~ 0 LA
[=) Iy
& 80 y o
= 02 RL=8Q - A
E ‘ 90 u,,_—-of
0 100
0 05 10 15 20 10 100 1 10k 100k
OUTPUT POWER PER CHANNEL (W) FREQUENCY (Hz)
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(Vpbp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = Cpjas = CIN = 1yF. RL =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN =0, HP_EN = 1.)

THD+N (dB FS)

SPEAKER STARTUP WAVEFORM

MAX9789 toc1

MAXO789A/MAX9789C/MAX9790A

SPEAKER STARTUP WAVEFORM

MAX9789 toc1
T

MAX9789B/MAX9790B

............................................ SPKR_EN
_] 3 4 sv/v SPKR_EN
| 5V/div
: = OUT_+AND OUT_- OUT_+AND OUT_-
2V/div 2V/div
OUT_+-OUT_- OUT +-0UT
......... . ) 4-0UT_-
100mV/div 100mv/div
20ms/div 20ms/div
TOTAL HARMONIC DISTORTION PLUS NOISE
SPEAKER SHUTDOWN WAVEFORM , vs. FREQUENCY (HEADPHONE MODE)
- : : . . VMAXW‘EQ toc20 765 5
e e SPRR_EN 70 g
B . . . . . 4 R =
_____.I L] Sv/div -75
e /
{ OUT_+ AND OUT_- 7 B0 TTvour=-368FS
2V/div s 8 n
“““““““““ =
& -9
] =
0UT_+-0UT_- -9
100mV/div 100
......................................... 105 | FS=0300Vaws
RL=32Q
20ms/div 10 100 1k 10k 100k
FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE)
-65 8 -65 g -65 3
-70 ug -70 g 70 ué
H E E
-75 -5 -5
/ Vout =-3dB FS % Vout =-3dB FS Y
=-3dBFS v \ /1 \ /1
-80 - Vour 7 s . 7 90 N 1
-85 3 8 S 8
v = =
-90 & -9 & -9
= =
-95 -95 -95
I L oo LU P R
100 HPVpp =3V 100 100 HPVpp =3V
-105 } FS=0.300VRms -105 | FS=0.300VRms -105 | FS=0.300VRms
RL=32Q RL=16Q Ry =16Q
-110 110 10
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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(Vbp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = Cgjas = CIN = 1uF. RL =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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BT (EFFIE(4)

(Vop = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VI.DO_SET = 0V, C1 = C2 = Cglas = CiN = TpF. R =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN =0, HP_EN = 1.)
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BT (EFFIE(4)
(Vpp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VI.DO_SET = 0V, C1 = C2 = Cgjas = CiNn = TpF. R =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN =0, HP_EN = 1.)
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e 20 -
HP_EN 5 g
{1, = E—— A
5V/div = 4y | SPKREN=0 | SRR N =0
= HP_EN =1 HP_EN=0
3 ) — T
i HP_ = 5 f SPKR_EN =1 ——
500mV/diy & SPKR_EN = HP_EN=0
» HP_EN =1 !
0
20ms/div 450 475 5.00 525 550
SUPPLY VOLTAGE (V)
LDO OUTPUT VOLTAGE ACCURACY
SHUTDOWN CURRENT vs. SUPPLY VOLTAGE vs. ILoap
03— ; - 2.0 ; : 5
SPKR_EN =5V g Vipo_out = 4.75V g
HP_EN =0 g g 15 g
LDO_EN =0 (MAX9789) E = z
= 2 10
2 =
= 02 o
é 2 05
£ o
= = 0
S S 05
2 o1 5
) (e
T 5 10
72} I~ =}
g 15
0 2.0
450 475 5.00 5.25 550 0 25 50 75 100 125 150
SUPPLY VOLTAGE (V) ILoAD (MA)
LDO OUTPUT VOLTAGE ACCURACY LDO OUTPUT VOLTAGE ACCURACY
vs. AMPLIFIER OUTPUT POWER vs. TEMPERATURE
0.10 ; ; 2 2.0 ; <
. Vipo_out = 4.75V : . ILo_out = 1mA H
= ILDo_out = 0A 2 ® 15 g
> = > =
=2 005 2 10
=1 5
(&) [&]
= 2 05
= 0 = 0
=5 5
S S
5 5 08
(e o
5-005 5 10
o o
o o
= g5 -15
-0.10 20
0 05 10 15 20 25 30 40 -15 10 35 60 85
AMPLIFIER OUTPUT POWER (W) TEMPERATURE (°C)

MAXIMV 1

0626 XYIN/68L6XVIN



MAX9789/MAX9790

FZF Windows Vista B9 1k &,
AB K17 B S I A £2 J% DirectDrive B I A £2

BT (EFFIE(4)

(Vop = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = OV, C1 = C2 = Cpjas = CiIN = 1uF. RL =
o, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (Aysp = 10dB, AyHp = 3.5dB), measurement BW = 20kHz AES17, Ta = +25°C,

unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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T2 B
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WINDOWS PREMIUM MOBILE Vista MAX9789/MAX9790
DEVICE TYPE REQUIREMENT SPECIFICATIONS TYPICAL PERFORMANCE
<-65dB FS -94dB FS
Analon Line Outout THD+N [20Hz, 20kHz] [20Hz, 20kHz]
Jgjko(%LIZio;qu Dynamic range with <-80dB FS, -97dB FS,
FS = 0.707VRumS) signal present A-weighted A-weighted
Line output crosstalk = -5008 -/7dB
P [20Hz, 20kHz] [20Hz, 20kHzZ]
<-45dB FS -77dB FS
THD+N [20Hz, 20kHz] [20Hz, 20kHz]
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JE: THD+N. DYNAMIC RANGEFICROSSTALK 119l 2 1 18 1§ AES-17 & A 0 - #5 ff .

Dual Mode #2-Maxim Integrated Products, Inc.[Fi#F-
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*Vista B3R 32Q 77 . SPEAKER MODE HEADPHONE
HER GAIN1 | GAIN2 GAIN (dB) MODE GAIN (dB)
MAX9789/MAX9790 HA —AMEME A HLAT 3 . H: 550kHZ I 0 0 6 3.5
KRB EWEE, AT EWES. TR 0 1 10 35
1 0 15.6 3.5
1 1 21.6 3.5
16 MAXIM




FZF Windows VistaBg i1k,
AB K17 B 82 I A £2 J DirectDrive B I A 22

15 Ees FIE I K 75 {E BE
MAX9789/MAX9790 B A5 i 37. /) 7 75 #5% A1 E- AL UK #%4f
[ IE AN 1 2 0 W W il S s TR A G N
SPKR_EN #% = B °F-2% [ 7 75 2 OR #% . HP_EN (K Hi
A FEAURRER . B4R, XFAEL ERRIN
HrR— AR SN A, AT LUK SPKR_EN FTHP_EN 5| J#
PR R, SUUR A R T PR BE 1 AR OR
A HALHOR A

MUTE
MAX9789/MAX9790 4% 75 #% F B ALK #8 v] A #R .

K- MUTE 5| HEAR L, n] #4775 g ME ALK 5 [R] IS
B WREME, 7 ded s e s PR FFE Vpp / 2.

Ed
MAX9789/MAX9790 HA K T #E e Wiz, (WIHAE0.3pA
HJF T . W2k kA g . BULBCRERAILDO (T
MAX9789), MAX9789/MAX9T90#F A IN#E Wik = . #5
SPKR_EN#Vpp, HP_ENFILDO_EN$GND f] 435Il 4% ||
HE R E . BAUBCR#RFILDO.

FEMF

VAR AR

MAX9789/MAX979047 7 4% jit K #¢ H A Maxim A 6] 47 56 H.

5E 5 I R W RN GRS P AR D e . FEJS BhIRE, R T Ofe ek

P U0 ) L T T R A A DN S A T R S AR S R B

AW, 375 25 00 P01 22 43 it g (] B 2 52 0l
F|GND.

HYI AR
TEAE S L IR AL AL R AR, i RS 2 R R
FIFBEFE ) F A . RS, KK G A
FUHL B E(AUE S Vpp 1 2). [RIFE, TEOCHKTEY, H
X GNDHCHL . FL2S P g 1) B FE R A Ak 2 B HATLAY
Al [ R AR RS . MAX9789/MAX9790 7o 75 iy i & HLAS
PR R 2 4 R ] [ e A M 7
FA8, MAX9789/MAXIT0 LA 1 it 1) i WE: 11 IR R 75 417 1|
ThRe, ] DAY B 14 P9 FB A A fo] n (o] MR P 5. A T (F
FEPER Y S Bh/ e b i T R B, 7R Ho A5 5 S E
YA 43 1 B /)

BAES

BTL#F AKX AT

MAX9789/MAX9790 4 7 i B K Aw B it NI 31 2 0 T2k,
RIVIE 5 BT U A A B2 R (BTL) &5 4 . BTL &5 Hy(1&] 5) Lb 2k
— Vi B Y B 5 A A LS. EARRI R TAE R TS
B HOR AR AR L, 2250 UK Bh Tk ] 2R A5 YA A i HE R I
XA A4 i 4 FEL s AT D E S 8 A5 310 4405 F) A Sl 3

H T 22 ol e B O LR P, A R BN A e
RS o 3R] A 2 AL K e BT AR OB B A . X LB
AXRX AT, R REARESE], 82 BERRBIERE .

MAXI
MAX9789/MAX9790

SINGLE

CONTROL PIN SPKR_EN

HP_EN

~_ Voutp-p)

+1 -

? N 2xVourp-p)

1 .

7 Voure-p)

4. (5 15 1 5 B RE 3 75 g 2 HEALI K

MAXIMN

5. F % 64 1

17

0626 XYIN/68L6XVIN



MAX9789/MAX9790

FZF Windows Vista B9 1k &,
AB K17 B S I A £2 J% DirectDrive B I A £2

BEEGERSEH
MAX9789 57 #& 75 BTL AB547 75 g UK #8 v] DLBC & VK 3h
HEES AR, WE6H A, J7FF¥H CODECH £ 4 /il
S TER A B 47 7 A O A Y 51 2 i E R
ARG, A E A 5l 0] 5 BTL 4% 75 43 UK 25 /9 4
HsGARE . SRR HEME, Bemsma T
A
1) ¥ Bk CODEC £ 45 7 1B A5 5 76 i BELYR A& 19 AU Ly e
. X ATHE T SNR HRE .
2) i 3§ B A2 A5 PR B A 5 SRR FLBH AT MAX 9789 P 15 BH.
PO AT AT S B ok 1 B 1 5 1 22

ThFEFIRH

IEH TAERT, MAX9789/MAX9790 2 i #EAH 2 KA T % .
Absolute Maximum Ratings#B7y H' ) Continuous Power
Dissipation T8R4 i T & &R A9 i R IIFE, tr] i R
AFNC R

TIMAX) - TA

FDISSPKG(MAX) = oun

HAp Tyowaxy B +150°C, Ta WIS, 054 N Absolute
Maximum Ratings™ FE &R 19 1%, H A2 C/W. Filan,
£ JZPCB I, 325| I TQFN-EP 35 1 05, 4 +40.2°C/W .

1

CODEC Cimt OUTL+
SPKR_OUTL —| I— SPKR_INL

ouTL- |——

MAXIM
Cint MAX9789

SPKR_OUTR —| l— SPKR_INR

OUTR+ |——

OUTR-

Cin

une_ourR — F—{ e

Che HPL

LN outt —] —

HP_INR HPR

& 6. MAXO789 1Y # 18 4 i1 45 14

18

B I E (BRI K #5)

S RIRLEHIHIL, T BTLAE IR AR B0 ) 0 E B
SR RS REHNI. £ 5 Vo A OUEIN B0 SR K REAT
it

2

Poissmax) =
(MAX) R,

TSR S B AR D RE A I 12 R A e K S VRE, R
AR Vpp 8K TP TT. FRARER S B i e s 0
Ay . FEPCB LA FISERFLUE . ot A E 2] 52 v
PR R FERI .

AR IR S T AR I RE . M EE IR +150°CHY,
PRI LR 2 R ORI 2. U E IR PR +15°C)a
TR b BB AE . XK S EUE RS A OL T, Bl
& a1 ) 2 EARI ekl T 7 A Pk v i

=p7]
MAX9789/MAX9T90 2§ 1 (1 £ HB 43 B A M 57 1 {H FRL 5 | B,
VLR A % B AS ] T AR FNHUE 5 5l ) ot 18 48 4 19 {3t
HAE. ke PVpp i, JEE 4.5V ESSV.
HABOK A B HPVpp F1PVgs i . HPVpp A BATLHOK 28
BIEEIE, JEE N3V ES.SV. PVgg h HHL K #% 1 7
J5, PV % CPVgg. HLf 3 CPVpp e, H.Ff
WS HPVpp ARIE, JEE N3V RS5.5V. A5 CPVpp
it ) LR R 18 5 A CPV s it . P & LDO A g 1R Y Hi A6
Gy Vpp fEHL .

TCHIERE

R =
MAX9789/MAXIT90 i 14 #) 45 5B 43 # A7 Jik 3L Y 4 L 51 Y
FEVFER 25 RS ] L T FE AT M 75 RE 7 R 18 45 A 1Y (1t
RS .

Y Ers LA S BRI (PVpp)
P SR A PVpp it L, YEE H4.5V &R 5.5V, PVpp i
i O pF AU 2R 35 2 POND . 175 AR PVpp MHLIH 2
A TR 512k, #41RR AN KA B HLA 551

MAXIMN




FZF Windows VistaBiir .

AB 17 B EE I A 88 J DirectDrive Wl I A 85

HHI LA 5B IRHA (HPVpp FAPVsg)

HAUBOR & H HPVpp MIPVgg L . HPVpp & HATLBOK £+
M IEEE, HIEYEE 3.0V ES.5V. HPVpp M # A 10pF
fHLA 5 % 2 PGND. PVgg& HALBOR #r i ALY, PVgg
[ A 1 F [ B 258 3% %% 2 PGND. PV ¥ 7% 4% % CPVs.
L % B CPVpp it HL, JEF M 3.0V £5.5V, HHEALAM
SHPVppAH[E . CPVpp R fi A] 1pF i B 25 55 # 2 PGND.
FA 7 32K CPVpp W L s S 1) J A CPVgs it . CIN 5 CIP
Z AL — A IpF A .

HEESLDOHA (VD)
WELDOMHE AR & H Vpp i, JEE H4.5VES55V.
Vpp M AH F— 0.1 F B LA AT AN FE IR AY L pF HL 28 55 %
FGOND. JEE: R Vpp M2 [ TR K514,
BUFREEAIMO R A BHRA ST

i AR (Con) AT 2 A FEL BEL (R ) 2L 82 75 8 90 i 5
UERRAE S PR BN B . SCHURE A LA SRV HOR A £
SMEAREERBF . BEEEAE, mlikda
f9-3dB s 1 R 3 E -

RN KA N &% A M, HEETE Electrical
Characteristics/ P45 H . P48 Cn I T gp AR T T 2R 19 B
M=, VB I £ aqp 23 5 M K 2% O AR A A 57 . R
A TR EREEBMMELE, L1206 1
XTRFEHRE . BAREBEE R BEA SRR E
(WLET).

MAXIMN

INPUT COUPLING CAPACITOR-INDUCED THD+N
vs. FREQUENCY (HEADPHONE MODE)

T ]
55
0402 6.3V X5R 10% TuF
w0 AL L
\(0603 10V X5R 10% 1uF
Z 6 N ‘
o
=
%’ 70 \\\
[=] N
E 75 > SR~
800805 25 X7 10%
Vour = -3dB FS
85 |— 120625 X7R10% TuF | p& T o o
o A
10 100 1000

FREQUENCY (H2)
JE] 7. B ARG £ HL 255 1Y THD+N -5 53 19 3 R (B L)

BIASE &
BIAS % PN &8 7™ AE 19 B Ut & P R i . BIAS S8 B HLA
Cpras i o PG AR B e 114 P YRR P T L At Mg 75 5 R
U PSRRANTHDHN, Bk J 7 2 A1 EHLCR 4% 7 LR 7E
J BJ3/ 5 PR T IR W AR ORE SE 7 (1% B 3 Ot FE R . BIAS W fif
F1pF B L2855 #% 2 GND.

FE T JR FE BT 1
B YRR, M6 HESR/NVT 100mQ LA . KESR
Wi 2 L 2 T B ARG PR AT SR G i L BT . AR R R

I N ER AR AR R I R RE 1B R HOA XTR LAY
HLZ .
TKHEZE(C1)

TRELAR (CT) B 28 585 M 7 288 ] 8 3 T L 1 25 1) i s PEL 9T
HCIMARKD, 2 HERS RN,
Hha b B ERRAR. CIPAICINZ [A] B H: — A IpF Ry LA .

19

0626 XYIN/68L6XVIN



MAX9789/MAX9790

FZF Windows Vista B9 1k &,
AB K17 B S I A £2 J% DirectDrive B I A £2

HHEZEC2)
i FL A (19 2 B AESR B34 CPV s S0 . Bk C219
AR R E S0 . FIEE, FEAKC2 A9 ESR AT DA R A P
S0 s B BT . 24 f K DD R BUK RS, W RS
il A B RN LA

CPVppZEEEE 7(C3)
CPVpp 955 i 25 (C3) ] A HR JR g R BB, R
MAX9789/MAX9790 . faf 32 FF S A5 A 2 Ma . CPVpp M fift
AIpFR B s, SCIMARME, IEHEA R
TECPVpp AICPGND 5| 15

mESEH
EE LRGSR By F XY NS = AR SRR N
TR o o S T TE R AR 2, DARRAIGE 2k A FRLBH Y Sk
FIHFE, IBF TR, B il DR = & 0
PERE . (380 () 5B A P R A B LT R MR AR G R
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o 16 | HPL
AL B oV
[ -
TO PVsg
SIREEY W P ° °
— ) SEEEEAE Ll 3VT0 55V
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LOGIC PINS CONFIGURED FOR: —
LDO_EN = 1, LDO ENABLED .
SPKR_EN = 0, SPEAKER AMPLIFIERS ENABLED
HP_EN = 1, HEADPHONE AMPLIFIER ENABLED
WUTE = 1, MUTE DISABLED
GAINT = 0 GAIN = 0, 6dB SPEAKER GAIN
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Nt f=
2 Z‘an:%

R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

12 A\

D £ ﬂmmmm
r_n/a__‘ el —»I D2/2
MO T TTO O |

~AAAAA Il B —

N e

1 23
PIN # /
LD.

MARKING —

QFN THIN.EPS

annnnnnn

A TOP_VIEW ‘_("D'KE'_'
BOTTOM VIEW
€
(R IS OPTIONAL)
DETAIL A L
& T —{ [€ |— — TERMINAL TIP
SEATING | [ZToa0]c EVEN_TERMINAL
\ | cooona m:l: A
a2 DRALLAS VI AKXV
SIDE_VIEW e

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.80mm

_ _ APPROVAL DOCUMENT CONTROL NO.  [REV. |1
DRAWING NOT TO SCALE 21-0140 L A
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#EELE ()
R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

COMMON  DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L 5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2
SYMBOL | 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 | 0.80 [ 0.70 | 0.75 [ 0.80| 0.70 | 0.75| 0.80 Ties5-2 | 300 | 310 | 320 | 300 | 310 | 320
Al 0 loo2]005] o loo2f00s5| o f002[005| 0 lo02[a0s| o |ao2|a0s T1655-3 | 300 | 310 | 3.20 | 300 | 310 | 320
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. TIeSSN-1 | 300 | 310 | 3.20| 300 | 310 | 320
; 0.25|0.30 [ 0.35/0.25[0.30 | 0.35]0.20 |0:25)| 0.30 | 0.20 | 0.25) 0.30| 015 | 0.20| 0.25 120553 | 300 | 310 | 2.20 | 300 | 210 | 320
4.90/5.00 | S5.10| 4.90|5.00 | S.10 |4.90 |S.00 | S.10 | 4.90| 5.00 | 5.10 | 4.90 | S.00 | S.10
E 4.90]5.00 [ 5.10[ 4.90]5.00[ 510 [4.90 |5.00 [ 5.10 [4.90 5.00[ 5.10 [ 4.90[5.00] 540 12055-4 | 300 | 310 | 320 | 300 | 310 | 320
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. 0.40_BSC. T2055-5 | 345 | 3£5] 3.35] 345 | 325| 339
K 05| - ~ loas]| - ~ loes _"|' ~loes| - | - |ees _"|__ T2055MN-5| 315 | 3.25| 3.35| 315 | 3.25( 335
L 0.30 [0.40 [ 050{ 0.45[0.55] 0.65[0.45 |0.55 [ 0.65 [ 0.30 [ 0.40] 0.50] 0.30] 0.40[ 0.50 T2855-3 | 315 | 3.85]| 335 ) 315 | 325335
N 16 20 28 32 40 T2855-4 260 | 270 | 280 | 260 | 2,70 | 2.80
ND 4 S 7 8 10 T2855-5 260 | 270 | 280 | 260 | 2,70 | 280
NE 4 S 7 8 10 T2855-6 315 | 325(335| 315 | 325 | 3.35
JEDEC WHHB WHHC WHHD-1 WHHD-2 I T2855-7 260 | 270 | 280 | 260 | 2.70 | 280
T2855-8 315 | 325(335| 315 | 325 | 335
NOTES: T2855N-1 315 | 325(335| 315 | 325 | 3.35
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, ;:::j i:: ii: z: i:: ::z i:
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3 N IS THE TOTAL NUMBER OF TERMINALS. T3255M-4 | 300 | 310 | 320 300 | 3a0 | 320
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 73255-5 | 300 | 310 | 320 | 3.00 {340 | 320
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3,00 | 340 | 320 | 300 | 310 [ 320
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED., THE TERMINAL #1 T4055-1 | 340 | 350 360 | 3.40 | 3.50 | 3.60
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-2 | 340 | 350 | 360 | 340 | 350 [ 3,60
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T4055MN-1 | 3.40 | 3.50 | 3.60 [ 3.40 [ 350 [ 3.60
025 mm AND 0.30 mm 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 FASHIDN.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2853-3, T2853-6, T4055-1 AND T4035-2.
AD. VARPAGE SHALL NOT EXCEED 040 mm.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE DNLY. EBDA&LAS WIZIXI v
Lﬁ\ LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e”, +0.05. E:
14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS. PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, S5x5x0.80mm
. _ APPROVAL DOCUMENT CONTROL NO.  [REV. | o
DRAWING NOT TO SCALE 51-0140 rL |A
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