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

CPVDDtO GND) oo -0.3V to +6.0V
GND to PGND, CPGND ... +0.3V
CPVss, CIN, Vgsto GND........ooooii -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 coiiiiieiiieeeee 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, PVss,

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

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

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

32-Pin Thin QFN Multilayer Board

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

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

Storage Temperature Range ...................
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiiiens. +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 Vob, PVDD | ot o 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 V
) 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 0 ] W
Total Harmonic Distortion Plus RL =8Q, Pout = W, f = 1kHz 0.002
: THD+N %
Noise RL = 4Q, Poyut = 1W, f = 1kHz 0.004
2 M AXI/MN
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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 mw
RL = 32Q, FS = 0.300VRMS,
Vout = 210mVRms, 20kHz AES17, 77 dB FS
BW = 20Hz to 20kHz
Total Harmonic Distortion Plus THD+N 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
M AXI/W 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 = 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
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 MAX9789C ) 10 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 \
| =0mA 0.1 0.4
Ground Current IGND ouT mA
louT = 120mA -40
Output Current lout 120 mA
Vout = 4.75V, lout = OmA, f = 1kHz,
Crosstalk speaker Pout = 2W, speaker R = 4Q 9 a8
+15
Fi Vol A | =1mA %
ixed Output Voltage Accuracy ouT m VIAXO789C 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 Vv
LDO_SET Dual-Mode Threshold 200 mV
4 M AXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = PVpp = CPVpp = HPVpp = HP_EN = Vi po_EN (MAX9789 only) = +5V, VGND = VPGND = VepPGgND = 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 Tmax, 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
ILbo_ouT = TmA

Line Regulation

) VDO ouT = 4.75V,
Load Regulation 1mA < ILDO_OUT < 120mA 0.2 mV/mA
= : f=1kHz 59
Ripple Rejection VRIPPLE = 200mVp-p dB
ILDo_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%.

MAXIMN 5
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BT EFFIE

(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.)
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BRI TERFE(4)
(Vop = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VL.DO_SET = OV, C1 = C2 = Cplas = 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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BT (EFFIE(4E)

(Vpp = 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

SPEAKER STARTUP WAVEFORM

MAX9789 toc1
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BRI TEHFME(4E)
(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.)

TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (HEADPHONE MODE) vs. OUTPUT POWER (HEADPHONE MODE) vs. OUTPUT POWER (HEADPHONE MODE)
10 Z—— 10 S L 10 7 7 5
I,,I ~ IE I,l = g Ill /I' i
7 7 £ 7/ 7 g 7 5
yav4 2 /7 2 /& 2
V.S /> Vi // f M0kHz —
1 l’/ £=10kHz 1 #;-'/ f="10kHz | y
S = ke —Htt g —— oo S
= ;#’l = i < — ~ F=JE
2 f= 20Hz e N = /
. | : | I
R =Rl 01 =20 =—H 01 5
= == /
| 1]
~ NS I HPVpp =3V ]
oo R =160 oo ~/ RL=32Q oo RL=16Q
0 50 100 150 200 T 0 0 4 60 80 100 0 50 100 150
QUTPUT POWER (mW) QUTPUT POWER (mW) QUTPUT POWER (mW)
TOTAL HARMONIC DISTORTION PLUS NOISE CROSSTALK
vs. OUTPUT POWER (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE) HEADPHONE OUTPUT SPECTRUM
10 7 - B 0 Ui 0 I 8
s g 10 FS = 0.300VRms || u;f -10 FS=0.707VRus {5
II // 5 Vour =-20dB FS|||5 220 Vour =-60dB FS {2
V.4 = -20 RL=32Q E 30 RL=32Q =
-30 -40
_ 1 A/ f=10kHz | g 5 5
z o0t —{H 5 50 g
+ I = = -70
() (2] =
= o 60 = -80
| £ 70 |- LEFTTORGHT z W
01 f= ke = 0 \ Je 100
b P, S ad 110
NS lJ HPVpp = 3V 100 I ‘ 158 e “ VA
\— ~ R =320 RIGHT TO LEFT -
0.01 110 140
0 0 40 60 80 100 10 100 1% 10k 100k 0 5 10 15 20
OUTPUT POWER (mW) FREQUENCY (Hz) FREQUENCY (kH2)
OUTPUT POWER vs. LOAD RESISTANCE OUTPUT POWER vs. LOAD RESISTANCE
(HEADPHONE MODE) (HEADPHONE MODE)
150 ———re 100 .
\ fin = 1kHz g :'lPVDR(; Vs
g N=TkHz |5
g \\ :
= \ =
E 10 E NN || oo
s \ THD#N = 10% g \ \
2 = \ \ﬂ
= \ = NN
5 50 5 NN
> ) N N\
\\ N
Ny THD+N = 1% \\%
N +N =1%
THD+N = 1‘%‘ §\ ‘ ‘ ‘ N
0 = 0
10 100 1000 10 100 1000
RL(Q) RL(Q)
M AXI/M 9
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BT (EFFIE(4)

(Vpp = 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.)
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75
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3]

HEADPHONE OUTPUT POWER (mW)
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POWER DISSIPATION vs. OUTPUT POWER

(HEADPHONE MODE)

RL=16Q — ]

7
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RL=320

MAX9789 toc33

0 25 50 75 100 125

QUTPUT POWER PER CHANNEL (mW)

HEADPHONE OUTPUT POWER vs. HPVpp

IAX9789 toc35

/(\
/ Rl =16Q
)/
L\
R =320
THD+N=1%
fin = 1kHz
3.0 35 40 45 50
HPVpp (V)

HEADPHONE STARTUP WAVEFORM

MAX9789 toc37

POWER DISSIPATION PER CHANNEL (mW)

125

100

75

50

25

POWER DISSIPATION PER CHANNEL
vs. OUTPUT POWER (HEADPHONE MODE)

1
HPVpp =3V

/

7

/.
// L

0 20 40 60 80
QUTPUT POWER PER CHANNEL (mW)

MAX9789 toc34

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (HEADPHONE MODE)

| VRippLE = 200mVp-p :fj
QUTPUT REFERRED 5
/
y/
il
A
P
1 v
10 100 1k 10k 100k

FREQUENCY (Hz)

HEADPHONE STARTUP WAVEFORM

MAX9789 toc38

MAX9789A/MAX9789C/MAX9790A MAXG789B/MAXST90B
| | HPEN 5 HP_EN
] ovraw -J ;i . q svidiv
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MNAXIM
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BT (EFFIE(4)
(Vpp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, VGND = VPGND = VCPGND = VI.DO_SET = 0V, C1 = C2 = Cgjas = 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.)

HEADPHONE SHUTDOWN WAVEMEXIBIJ;GQI[\II39 SUPPLY CURRENT vs. SUPPLY VOLTAGE
e 20 -
HP_EN 15 g
| £ —— §
5V/div = 4y | SPKREN=0 | SRR N =0
= HP_EN =1 HP_EN=0
3 ) — T
i HP_ = 5 | 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 ; ; o
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
s =0
5 S s
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_our = 4.75V : . ILpo_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)
M AKX/ 11
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BT (EFFIE(4)

(Vpp = 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.)

DROPOUT VOLTAGE vs. I oap RIPPLE REJECTION vs. FREQUENCY OUTPUT NOISE vs. FREQUENCY
100 ‘ ‘ ‘ o 0 mapmmL T 10 5
E RIPPLE = 200mVp-p | & 3
90 ‘ ‘ ‘ / g -10 lout = 10mA g g
80 Vipo_out =475V E 20 OUTPUT REFERRED 7|2 S
\>E, 70 77 %\ ‘;:ET
<:E_BI 6 /'l 5 -30 E 1
= /" 5 40 f S
S 50 w - i =)
= / e Vipo_out =475V S = N
= A Vioour=33V £ 50 =
3 4 v u A7 z I
S / T 60 /] 5 01
g 30 o ol " =
/ 70 /4
o TR oo o33V
10 80 T
0 % I T 001
0 25 50 75 100 125 150 10 100 1k 10k 100k 10 100 1k 10k 100k
ILoAD (MA) FREQUENCY (Hz) FREQUENCY (Hz)
LINE-TRANSIENT RESPONSE LDO LOAD-TRANSIENT RESPONSE
MAX9789 toc48 MAX9789 toc49
Vop :
: 1V/div
f 55V
r——— : (o PR ILbo_out
S E 15mA/div
- . ) 4 LDO_OUT
(AC-COUPLED) AC-COUPLED
20mV/div VDo out
10mV/div
1ms/div 20ms/div
LDO SHUTDOWN RESPONSMEMQ o LDO CROSSTALK vs. FREQUENCY
- : 20 —e———
* ILoap = OmA Vipo_out=4.75V || 2
RN -30 Pour =2W 5
LDO_EN 40 RL=4Q E
2V/div lout = 0mA
0 out
[aa)
= 60
X
= -0
% RIGHT SPEAKER TO LDO
S 80
S
Vipo_out -90 -
V/div 100 A _\ wiilim
10 LEFT SPEAKER TO LDO
i, -120 1 T |
200ms/div 10 100 1k 10k 100k
FREQUENCY (Hz)
12 M AXIV

TEL:15013652265 QQ:38537442



AB 217 B EE I A #8 ] DirectDrive HH I A 88

http://www.eehome.cn

FZF Windows VistaBiir .

5| B B
E L
E4 &k
MAX9789 | MAX9790
1 - LDO SET | FEaRS it Adi, 382 GND AT 214,75V B 5 i 5 34 5 28 bR B 20 T w9 5 it LS
- WAL,

2 2 SPKR_INR | £ il 77 sk A A -

3 3 SPKR_INL | ZEpiE 4775 e iR e A -

4 — LDO_EN | LDOf#fEN, #LDO_EN3%# £ Vpp A i AELDO.
5, 21 5, 21 PGND &M, 5GNDRMEEER.

6 6 OUTL+ | ZEFsil 4 e UK i [F] AR i o o

7 7 OUTL- P B A ROK f SRR i G -
8, 18 8,18 PVDD VR e KA LIRS A, i FHO. 1P HL 2555 4 2 PGND.

9 9 CPVpp | FLAFZEHLIEHN AN, 1ECPVpp-3PGND 2 [A]## IpFHLZ .

10 10 CcipP LR KA IR, ECIPSCINZ [AESE IpnFHA .

11 11 CPGND | HLfaifEihiin, E#EE#EIPGNDZ.

12 12 C1IN HLfr R KL i, fECIPS CIN Z A5 IpnFHLA .

13 13 CPVss R A, RSPV,

14 14 PVss AR IR, £ PVgs 5 PGND 2 A% 3 InFHLZ .

15 15 HPR A P8 EEATLOK i i i

16 16 HPL e P EATLROK i i 3

17 17 HPVDD HMURCK 2 IEHYE, #EHPVpp-5 POND 2 [A]3% 4 10pF LA

19 19 OUTR- | AR iE 477 a5 K f5 SO HE i H o -

20 20 OUTR+ | A8 75 # HIUK 25 [ A gy HE 3

22 22 HP_EN | HWUCKSRMREN, SETFAR.

23 23 SPKR_EN | #7#ii R # i fEs, B FARL.

24 24 BIAS R B L, A IpF A S5 E GND.

25 25 MUTE W R, (RHCPARL. i s A EALROK A i .

26 26 HP_INR | 575 i EHURCK 2 4 A -

27 27 HP_INL | Z& 78 18 HATLOK 2% 4 A i

28 4,28 GND {551, SPONDRHEER.

29 — LDO_OUT | LDO#i %, Rz {124~ InF L2825 #% 2 GND.

30 30 v FEL YR IE AR FILDO % A S (MAX9789). R il Fil — 0. 1 FL 28 FI T A 1nF B 2K (MAX9789) 5% % %

oD GND; i il —>0.1pF LS Al — 4> [ pF L5 (MAX9790)3% % %5 GND.

31 31 GAIN1 YRR A e 1.

32 32 GAIN2 | 4775 2R R 35 1 9% 2.

— 1,29 N.C. JoiEE, JCNTRERE.

EP EP EP HRE, EHEZEGND.
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yE2iby)
MAX9789/MAX9790 (1, & & — 1~ 2W BTL 75 # UK # Hl—
A~100mW DirectDrive HALBUKRS . X ogn b BA 2T 1R
FRITWfRE M S ] L R D % T SR 4 2 45 I Dh E . MAX9789/
MAX9790 # PSRR &35 +90dB, THD+N1E £0.002%; A
b ST B I I R RS P R L I DDA SR TR SRR
SR BT EE f1. MAX9789 4 &% LDO A] 2 CODEC
ol At FR B AR (LA M L U
MAX9789/MAX9790 3 2% Microsoft Windows Vista. # 14
Microsoft Windows Vista i 2% #% 2 3 AL TE 5 MAX9789/
MAX9790 HLi& ) LU L .

Vim s R # R FABTL M, vl i 37 75 g2 WK sl e N 4%
BEWMBRA. MBI MAGESEEMAR, MOE
180°.

HHLOK #88 F Maxim [ DirectDrive & F| &5 4, a4 Z 4%
SHABKHITRHIREERERMEBEA. 1 HEME
# 1E IR (CPVpp) & i 7= A U EL IR (CPVgs) . BALK #8%
i X IR TAE, fth P E FIGND. fWE N
GND A9 It 502 R i i H s AS P A B 40 i (J Ly
Vpp /2). XA[E EBGE B K AT KA = E R
7, WEBRERERMRGES, 0] RIS AR Y .

MAX9789/MAX9790 (1) ¥ 75 %5 HUK #% EL. 7 W] 4 72 16 75 45
AR, ALVFE S INZE GAINT HIGAIN? 1938 48 B - 3k 8
By es, W EHURCK R A B E R 3.5dB AR . T
AN K %8 EL A AR A B0 T e R IR W R e 7 1 o L 6
ATRAR IR 2 TAEE R E AR R IO R, DL THBR
FF 3 R0 S WS 7= A IR S A . R g B o B A
AR IIRE . B AR ER Y 5 — AR AR AR
s e A

R EE 41452 £ 75 (MAX9789)

MAX9789 [ I 22 (LDO) £k #: £ J5 % il CODEC 8§ H
b FL 4 (AR MR EL R . LDO AT M 7 T 35 M5 OK A% (8 e .
LDO_EN = Vppiff# §ELDO, LDO_EN = GNDH} Il 3% 4]
LDO. LDOREMS 2t =35 120mA L, A Maxim%
1Y Dual Mode™ St 5 =20, AT DAE A Hi 3K 75 4.75V [E 5 i
HMEE A AR . 24LDO_SET i GNDRY, it
PR B 4. 75V . iy H AT DL I LDO_SET S i %
AP SN ERELBELZH A 73 TR 4%, 7R 1.21V 24,75V [ i i
HOLET).

£ 1. Windows 5 & F 5l Vista #1755 MAX9789/MAX9790 #1#& X1 BB &

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(%l_lzemrgpu 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, 20kHz]
<-45dB FS -77dB FS
THD+N [20Hz, 20kHz] [20Hz, 20kHz]
Analog Headphone o o o e with <-60dB FS, -89dB FS,
Out Jack (RL = 32, signal present A-weighted A-weighted
FS = 0.300VRMS) gnalp 9 g
Headphone output =<-50dB -74dB
crosstalk [20Hz, 20kHz] [20Hz, 20kHz]

JE: THD+N. DYNAMIC RANGEFICROSSTALK 119l 2 1 18 1§ AES-17 & A 0 - #5 fE .

Dual Mode #2-Maxim Integrated Products, Inc.[ Fi#F-

14

MAXIMN
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R R TT R T A R Maxim %4 [ DirectDrive £5 14 f# F] — A~ H.faf 52 7 4= P B 17
HLJELFRLFE . 3 AT MAXO789/MAX9790 ER L I k28 H i )
wpoomewposa@+@) WEFIGND. HTRAERES, AR FERFRFYE
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W 325 L7 B TR 5 SF 9 24 L2 G 6 7% 330 F
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LDO_SET 5 Ho % A ff B L S0 (1 R 2858 500nA (k@ FPOVER — Mmad 4hoe it (L0 FH i b O 7 07 2
{E), RIFIR2 AT DLEHR 45k BEL(EL DA R TR 1T /R 2 A HHEELAE REMRE, RSO E R k.
FE . RUFIR2 (9 FEHEBELAE R /N T IMQ. o ESDT, i ESD £ g5 Bl 17 51 2295 Hh ) e —
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1.21

DirectDrive

FHEA, BEARRKNERBRTTEN, SBALE 1R Sk iz
Ry, I n] e PR HAURI BB &+ - B 7 A AR R TR 25 5, B LA R R ] 1RO A

AARATIA LY., 3 BB AR 5 A AR L

o | o EELBLBURIRE A T Ak 8, H-3dB

CODEC L E T T A S
LDO_0oUT
f_SdB-QﬂRLCOUT
MAXIMN
MAX9789 HpRUAHAMST, Cour MmERERE.
o L B ek VB AL U L o Y U O ok
LD0_SET FIE SR B S S LRGBS . MR BT L 1-3dB
B KU S T IR S BREK
BRI Cour LA AT U/ i Fh e, (B AR K,
6D ks B . 24 T Cour A 5855 10 93 B A X o7 6
F. VR Vista U (406 903 SR EE LA 9L (9 -3dB A%
H20Hz. X 32QM9HAL, -3dB s A 20Hz i 7 B 330pF
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B 1. 1 o35 (7 FE B 4 f M FE
MAXIM 15
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LOW-FREQUENCY ROLLOFF
(RL = 16Q)
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5 gy
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A, B ESUE S AR E . TE-3dBARME, X
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T BEAE-3AB A ML, THD+N 2URI8 i
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AR S A5 SR ) (o 485 A, AN S AR T AR L
MP3. CDFIDVD#E i #§, DirectDrive i] DA#E 5 HAK
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Cour (WF) RL= 160 RL= 320 MAX9789/MAX9790 1y 7 74 8 WK 2% B A T SR 25, ]
> " 0 S GAIN FIGAIN2 B3I IR2 e F o 1. 341 T
- 1 o T B A2 GAINL A GAIN2 51 A 2 AL £ AR 45 75
10 % 5 PR A4 . ALK #3445 [ 5E 43.5dB.
220 45 23 O g =& 3L
50 = e % 3. MAX9789/MAX9790 Y F] RASIE 1% B
470 21 11 MAX9789/MAX9790
*Vista B3R 32Q 77 . SPEAKER MODE HEADPHONE
Eﬁff:"f;f GAINT GAIN2 GAIN (dB) MODE GAIN (dB)
MAX9789/MAX9790 A —MEM: FE B 48 . H 550kHz FF 0 0 6 35
KRB EPHIEE, RESTMWEHES. FRKshas 0 | 10 3.5
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16 . V> 4V,
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EEAALIEIG | [7Toa0]g] EVEN_TERMINAL
X_Iéj_u_u_u_u_n_u_u_n:x: A
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#EELE ()
R FORME (1 B E TR AR BRI LG , WRF A 3 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 T2055-3 300 | 310 | 2.20] 300 | 310 | 3.20
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 02s| - - loes| - - loes _T - loes| - - |oes| - _ T20S5MN-5| 315 | 325| 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 | 2,60 | 2,70 | 2.80
ND 4 5 7 8 10 T2855-5 260 | 270| 280 | 260 | 2,70 | 2.80
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 | 310 | 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 T40S5MN-1 | 3.40 | 3.50 | 360 | 3.40 | 3.50 | 3.60
025 mm AND 030 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
T2833-3, T2853-6, T4055-1 AND T4055-2.
AD. VARPAGE SHALL NOT EXCEED 040 mm.
11. MARKING IS FOR PACKAGE DORIENTATION 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 DUTLINE,
16,20,28,32,40L THIN QFN, S5x5x0.80mm
. _ APPROVAL DOCUMENT CONTROL NO.  [REV. | o
DRAWING NOT TO SCALE. S1-0140 rL |A
M1V 27
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