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

CPVDD O GND) ..o -0.3V to +6.0V
GND to PGND, CPGND ...t +0.3V
CPVss, C1IN, VSSto GND.....ooovviiiiiieice -6.0V to +0.3V
HPR, HPL 1O GND ... +3.0V
Any Other Pin ..o -0.3Vto (Vpp + 0.3V)
Duration of OUT_+, OUT_- Short Circuit

t0 GND OF PVDD oo 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, HPVDpD, LDO_OUT, HPR, HPL) ....cooooiiiiiiii 850mA
Continuous Input Current (all other pins) ..........ccccooeven. +20mA
Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN Single-Layer Board

(derate 18.6mW/°C above +70°C)......ccccccovvviiiinnnnn. 1489mwW
32-Pin Thin QFN Multilayer Board
(derate 24.9 mW/°C above +70°C).........cccceeeeveiininn. 1990mwW

Operating Temperature Range
Junction Temperature...................

Storage Temperature Range .............ccccoeveenn.

Lead Temperature (soldering, 10S) .......cccccevviiiiiiiannennn. +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

(Vpbp = PVpp = CPVpp = HPVpp = LDO_EN (MAX9789A only) = +5V, GND = PGND = CPGND = LDO_SET (MAX9789A only) = QV,
ILDo_ouT (MAX9789A only) = 0, C1 = C2 = Cglas = 1pF. RL = «, unless otherwise specified, GAIN1 = 0, GAIN2 = 5V (Aysp = 10dB,
AvHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
GENERAL
Guaranteed by PSRR and LDO Line
Supply Voltage Vbb, PVbD Regulation Tests 4.5 55 \
Headphone Supply Voltage CHPP\\//E)[[))’ Guaranteed by PSRR Test 3.0 55 \
SPKR_EN HP_EN
1 (MAX9789A) 0 (MAX9789A) 0.1 0.16 mA
Quiescent Current Iob 1 (MAX9790A) 0 (MAX9790A) 0.3 6 pA
1 1 7 13
0 0 14 29 mA
0 1 18 40
Shutdown Current ISHDN SPKR_EN = Vpp, HP_EN = LDO_EN = GND 0.3 6 uA
Bias Voltage VBIAS 1.7 1.8 1.9 V
Shutdown to Full Operation tSON 100 ms
Gain Switching Time tsw 10 ys
Chanhel-to-Channel Gain +01 dB
Tracking
SPEAKER AMPLIFIER
THD+N = 1%, f = 1kHz RL =4Q 2
Output Power P ' ' W
P OUT 11 = +25°C RL= 80 1
Total Harmonic Distortion Plus THD4N RL = 8Q, Pout = 1W, f = 1kHz 0.002 o
Noise RL =4Q, Pout = 1W, f = 1kHz 0.004
Vpp = 4.5V t0 5.5V, Ta = +25°C 72 90
Power-Supply Rejection Ratio PSRR f = 1kHz, 200mVp-p (Note 3) 70 dB
f = 10kHz, 200mVp-p (Note 3) 50

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = PVpp = CPVpp = HPVpp = LDO_EN (MAX9789A only) = +5V, GND = PGND = CPGND = LDO_SET (MAX9789A only) = 0V,
ILDO_ouT (MAX9789A only) = 0, C1 = C2 = Cplas = 1uF. RL = «, unless otherwise specified, GAIN1 = 0, GAIN2 = 5V (Aysp = 10dB,
AvHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
GAINA 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 1 65
1 0 45
1 1 25
Measured between OUT_+ and OUT_-,
Output Offset Voltage Vos Th = 125°C +1 +15 mV
RL = 8Q, peak voltage, | Into shutdown -50
Click-and-Pop Level Kcp A-weighted, 32 samples dBV
per second (Notes 2, 3) | 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 =0.707VRMS,
Crosstalk VouT = 70.7nVRMS, 20kHz AES17, -70 dB
BW = 20Hz to 20kHz
Slew Rate SR 1.4 V/us
HEADPHONE AMPLIFIER
THD+N = 1%, f = RL = 160 100
Output Power Pout 1KHz, Ta = +25°C R =320 = mwW
RL = 32Q, FS = 0.300VRwMs,
Vout = 210mVRwms, 20kHz AES17, =77 dB FS
BW = 20Hz to 20kHz
Total Harmonic Distortion Plus THD2N RL = 32Q, Pout = 40mW, f = 1kHz 0.02 %
Noise RL = 16Q, PouT = 60mW, f = 1kHz 0.03
RL = 10kQ, FS = 0.707VRMS,
VouT = 500mVRms, 20kHz AES17, -94 dB FS
BW = 20Hz to 20kHz
MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = PVpp = CPVpp = HPVpp = LDO_EN (MAX9789A only) = +5V, GND = PGND = CPGND = LDO_SET (MAX9789A only) = 0V,
ILDO_ouT (MAX9789A only) = 0, C1 = C2 = Cplas = 1uF. RL = «, unless otherwise specified, GAIN1 = 0, GAIN2 = 5V (Aysp = 10dB,
AvHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
o , HPVpp = 3V t0 5.5V, Ta = +25°C 70 95
(P’\‘l’ggr;wp'y Rejection Ratio PSRR | f= 1kHz, VRIPPLE = 200mVp.p (Note 3) 84 dB
f = 10kHz, VRIPPLE = 200mVp-p (Note 3) 63
Voltage Gain Ay 3.5 dB
Input Impedance RIN Measured at headphone amplifier inputs 20 40 80 kQ
Output Offset Voltage Vos Ta = +25°C +2 +7 mV
RL = 32Q, peak voltage, | |nto shutdown -60
Click-and-Pop Level Kcp A-weighted, 32 samples dBV
per second (Notes 2, 3) | Out of shutdown -60
RL = 32Q, f = 1kHz, A-weighted, 89
FS = 0.300VRMms, V = 300uV
Dynamic Range DR AMS. TOUT - HYRMS dBFS
RL = 10kQ, f = 1kHz, A-weighted, 97
FS = 0.707VRrMms, VouT = 707uVRMS
= 22Hz to 22kHz 100
Signal-to-Noise Ratio SN | AL=s2 : 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 = 0.300VRMS, 74
LtoR,RtoL
k ’ Vout = 30mVRMm
Crosstalk 20kHz AES17 ou S dB
BW = 20Hz to 20kHz | AL = 10k,
FS = 0.707VRMS, -77
Vout = 70.7mVRMS
Slew Rate SR 0.4 V/us
ESD ESD Human Body Model (HPR, HPL) +8 kV
Charge-Pump Frequency fosc 500 550 600 kHz
LOW-DROPOUT LINEAR REGULATOR
Regulator Input Voltage Range VbD Inferred from line regulation 4.5 55 \
| = 0mA 0.1 0.16
Ground Current IGND OuT mA
louT = 120mA -40
Output Current lout 120 mA
Crosstalk VouTt = 4.75V, f = 1kHz, speaker PoyTt = 2W -88 dB
Fixed Output Voltage Accuracy louT = TmA +1.5 %
Adjustable Output Voltage Range 1.21 4.75 \
LDO_SET Reference Voltage VSET 1.19 1.21 1.23 Vv
LDO_SET Dual-Mode Threshold 200 mV
LDO_SET Input Bias Current
N | +2 + A
(Note 4) SET £20  +500 n
Vourt = 4.75V (fixed louT = 50mA 25 50
Dropout Voltage (Note 5) VDo output operation), mV
Ta = +25°C louT = 120mA 75 150

4 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = PVpp = CPVpp = HPVpp = LDO_EN (MAX9789A only) = +5V, GND = PGND = CPGND = LDO_SET (MAX9789A only) = 0V,
ILDO_ouT (MAX9789A only) = 0, C1 = C2 = Cplas = 1uF. RL = «, unless otherwise specified, GAIN1 = 0, GAIN2 = 5V (Aysp = 10dB,
AvHp = 3.5dB), Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Current Limit ILim 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

) VLDO_ouT = 4.75V,
Load Regulation 1mA < ILD0_OUT < 120mA 0.2 mV/mA
= f=1kHz 59
Ripple Rejection VRIPPLE = 200mVPp-p dB
ILDO_ouT = 10mA f = 10kHz 42

20Hz to 22kHz, CLpo_ouT = 2 x 1yF,

Output Voltage Noise ILD0_OUT = 120mA 125 MVRMS
DIGITAL INPUTS (SPKR_EN, HP_EN, MUTE, GAIN1, GAIN2, LDO_EN (MAX9789A Only))

Input-Voltage High VINH 2 Vv
Input-Voltage Low VINL 0.8 \
Input Bias Current +1 pA

Note 1: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.

Note 2: 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 3: Amplifier inputs AC-coupled to GND.

Note 4: Maximum value is due to test limitations.

Note 5: VL.pO_0OUT = VLDO_OUTNOMINAL - 2%.

IRESEIIE
(Vpp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, GND = PGND = CPGND = LDO_SET =0V, C1 = C2 = Cg|as = C|N = TuF. RL = o0,
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 5 -60 5 10 =
FS=0.707VRus || HPVpp =3V £ RL =10k 77 E
Vour = -3dBFS |2 FS = 0.707Vaws (|2 Z
70 Rl = 10kQ 2 Vour=-3dBFS |2 =
70 R = 10k 1
e @ = ——iy=
= -80 = s IN‘ 20HZ\\
- — =
E \ E s \ :,DJ; 01 fin=10kHz =%
Z 0 Y = \ SR S G
I i SRS \ ==
-90 0.01 -~
100 N— =
?L fin=1kHz =
S~ |
—
-110 -100 0.001
10 100 1k 10k 100k 10 100 1k 10k 100k 0 05 1.0 15 2.0
FREQUENCY (Hz) FREQUENCY (Hz) OUTPUT VOLTAGE (VRms)
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REEEREERE)

(Voo = PVpbp = CPVpp = HPVpp = LDO_EN = +5V, GND = PGND = CPGND = LDO_SET = 0V, C1 = C2 = Cgjas = CiN = 1uF. 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.)

TOTAL HARMONIC DISTORTION PLUS NOISE CROSSTALK
vs. OUTPUT VOLTAGE (HEADPHONE MODE) vs. FREQUENCY (HEADPHONE MODE) HEADPHONE OUTPUT SPECTRUM
10 Eg 0 T 1 s 0 ! g
HPVpp = 3V —";% E FS=0.707Vays || 2 -10 FS = 0.300VRus 4=
RL=10ke ———] 2 10 Vour = 2008 FS[ 20 Vour - -600B FS |2
S 20 R = 10k z 30 R=10kQ |2
|
_ 30 40
_ fiy = 20Hz 3 2 50
£ \ < 40 = 60
= 04 = 50 = 10
2 - ===t 2 2
= % 8 4 | LEFTTORGHT S &
h \N_—— S \ S 0
0.01 AN \ — 50 |t 1?8
——— = fin = 1kHz =] X -120
-90 RIGHT TO LEFT {1 v} USSP N D
0.001 100 LU 1Ll 140
0 05 10 15 20 10 100 1% 10k 100k 0 5k 10k 15K 20k
OUTPUT VOLTAGE (Vays) 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 . -5 = -75 =
T TTT T T
Vour = ‘3(1\5 FS £ g -80 Vour=-3dB FS g
80 = 80 Vour =-3dB FS = :
31 b \ I 85 N 4
2 " i f ’} E
% -85 ™~ = -85 =2 = -0
z z z
) £ g 2 %
-100
-95 -95
FS=0.707VRms FS=0.707VRms -105 | FS=0.707VRws
R =3Q Rl =4Q R =8Q
-100 [ - -100 -110 Ll
10 100 1k 10k 100k 10 100 1% 10k 100k 10 100 1% 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
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 =- 10 F - 10 o
ERL=3Q =F FRL=4Q 71 f RL=8Q &
y d— 7—l¢ A
2 / 2 712
1 L/ I 1 [ 1 [ |
— I _ _ —
= = =
S 01 En- R =R S 01 Efn-10kz
= —— Hi = Y = fi = 20Hz
P 17/ | \ / fiy = TkHz
001 —7 / 001 A J 001 K y =—
7 % = — A 2 e —
= = 20Hz f = 1kHz — 4 . — ¥ 1
| ‘ fin = 20Hz fin = 1kHz B
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)
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EEEREGERE)
(Vpp = PVpp = CPVpp = HPVpp = LDO_EN = +5V, GND = PGND = CPGND = LDO_SET = 0V, C1 = C2 = Cgjas = C|N = 1uF. 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.)

CROSSTALK OUTPUT POWER vs. LOAD RESISTANCE
vs. FREQUENCY (SPEAKER MODE) SPEAKER OUTPUT SPECTRUM (SPEAKER MODE)
0 o 0 ‘ 35 0
0 FS =0.707Vus || 10 FS = 0.707Vaus * fiv=Tktlz {2
Vour = 2008 FS £ 20 Vour =-60dB FS {2 30 &
-20 RL=8Q ] 30 RL=8Q i H
\
} -40 — 25
g 5 50 = \
g -40 = 60 <20 \\ THD+N =10%
= 50 = 0 = AN
S 4o | LEFTTORIGHT 3 80 5 15 NOX
o ‘ S -0 5 ;>\ N\,
70 RIGHT TO LEFT = -100 © 10 AN
80 N o 110 THD+N = 1% \
4 el 120 [Ty v 05 NS
90 130 | R
-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 e 0 I T T LU =
_ fin = TkHz E 10 | VRIPPLE = 200mVp-p |§
SREL g % ] OUTPUT REFERRED g
o = 20 =
< 100 / -30
s \
& / RL=4Q g -40
Z 075 = 50
. Z
& |
3 050 \ ~ - A
o - "7
& LA
= 025 RL=8Q -80 >=q
I ‘ 90 P
0 100
0 05 10 15 20 10 100 1% 10k 100k
OUTPUT POWER PER CHANNEL (W) FREQUENCY (Hz)
SPEAKER STARTUP WAVEFORM SPEAKER SHUTDOWN WAVEFORM
- . S— v - b‘/\AX‘J?&fJ.A toc18 . i MAX9789A toc19
S P M
_I 5V/div - o v
S OUT_+ AND OUT_- ——— it LouteaNpout -
2V/div Lo N A/l
©{ouT_+-0uT_- o OUT_+ - OUT_-
e 00V B et N
20ms/div 20ms/div
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REEEREERE)

(Voo = PVpbp = CPVpp = HPVpp = LDO_EN = +5V, GND = PGND = CPGND = LDO_SET = 0V, C1 = C2 = Cgjas = CiN = 1uF. R = oo,
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

vs. FREQUENCY (HEADPHONE MODE)

65 5
70 2
75 :
80 |+ /
P VouT = -3dB FS
g B
=
E
=
-9
-100
-105 |} FS=0.300VRys
R =320
10 b
10 100 1k 10k 100k
FREQUENCY (H2)
TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (HEADPHONE MODE)
65 g
70 2
5 T vour=-3B FS f :
ouT =~
W v pd
P N L
3 g
=
E
=
95
) L
100 HPVpp =3V
-105 |} FS=0.300VRuvs
R - 16Q
110
10 100 1k 10Kk 100k
FREQUENCY (H2)
TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (HEADPHONE MODE)
10 7 — g
/7 z
VA 4
y A 3 2
/i ok —
1 /
g —— (- 20t e~
= — - 1
2 /
o1 J/
HPVpp =3V
R =16Q
0.01
0 50 100 150

OUTPUT POWER (mW)

THD+N (dB FS)

THD+N (%)

THD+N (%)

-100
-105
-110

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (HEADPHONE MODE)

65
70
75
80 |+

MAX9789A toc21

-85
-90
-95

HPVpp =3V
L FS =0.300VRms
RL=32Q

10 100 1k 10k 100k

FREQUENCY (Hz)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (HEADPHONE MODE)

10 i 15
Z 7 i
y A 4 4
7/ / g
I .S e
] lf/ f="10kHz
it
f=20Hz
\
01 =—=1= 1=
T /
4 |
<
R =16Q
0.01
0 50 100 150 200

OUTPUT POWER (mW)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (HEADPHONE MODE)

10 T
7—7—:
y 4 4 S
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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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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.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SHUTDOWN CURRENT vs. SUPPLY VOLTAGE
20 2 0.3 JE— ' 2
E SPKR_EN =5V E
2 HP_EN=0 g
" 7 2 - LDO_EN = 0 (MAX9789A) z
<<
=< S
= 4 = 02
= 10 |0 LemR N -0 =
= -t = HP_EN =0 s
= L ; (&)
o * ! =
> 5 | SPKR_EN =1 —— s
& SPKR_EN = 1 HP_EN=0 S
w
) HP_EN = 1 ; I -
5 0
450 475 5.00 5.25 550 450 475 5.00 5.25 550
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
LDO OUTPUT VOLTAGE ACCURACY LDO OUTPUT VOLTAGE ACCURACY
vs. lLoAD vs. AMPLIFIER OUTPUT POWER
20 ‘ ‘ s 0.10 : ‘ =
_ Vipo_out=4.75V 2 Vipo_out=4.75V 2
S,:; 15 § = ILpo_out = 0A g
= > =
£ 10 2 005 -
= oD
3 05 3
= = |
<] <]
= 05 s
= =
5 10 5005
g 45 g
20 -0.10
0 25 50 75 100 125 150 0 05 10 15 20 25 30
ILoAD (MA) AMPLIFIER OUTPUT POWER (W)
LDO OUTPUT VOLTAGE ACCURACY
vs. TEMPERATURE DROPOUT VOLTAGE vs. IL.oap
20 ‘ : o 100 g
ILpo_ouT = 1mA : 90 VAH
= 15 g g
g Ed _ 80 Vipo_our=4.75V E
=
g 0 E \i/i
o o] ’
S 05 < o y/s
<< = A
1] —— IS /
= 0 S 50 v
jar 5 / Vipo_our=3.3V
= 05 g w0 /"
= g o
E DD: 30
5 410 /
o 20 g
g /
3 -15 10
20 0
40 15 10 35 60 85 0 25 50 75 100 125 150
TEMPERATURE (°C) ILoAD (MA)

10 MAXIM




Windows Vista¥#ii, X7 LAABHIE—=HTF > T
B EUDirectDriveNy K23 >7P> 7

34 ==
FEEBEREEES) g
(Voo = PVpbp = CPVpp = HPVpp = LDO_EN = +5V, GND = PGND = CPGND = LDO_SET = 0V, C1 = C2 = Cgjas = CiN = 14F. R = oo, >
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.) x
RIPPLE REJECTION vs. FREQUENCY OUTPUT NOISE vs. FREQUENCY m
0 — 10 o N
VRippLE = 200mVp-p | S g
-10 lour = 10mA g g m
20 OUTPUT REFERRED |2 E: m
g =
g S E
= Z =
o -40 %)
< o [ Vipo_our=4.75V Vo 2 N g
= 4 § n
& 60 o (/ 5 01 b
oc A o
2 ¢
== Vipo_our =3.3V
40 I o
90 1 A 0.01 N
10 100 1K 10k 100k 10 100 1k 10k 100k m
FREQUENCY (Hz) FREQUENCY (Hz) °
LINE-TRANSIENT RESPONSE LDO LOAD-TRANSIENT RESPONSE
MAX9789A tocd6 MAX9789A toc47
U ool n
Vop ]
1\//d‘v : . N N . N N . N
( 55V
aaman SRS I \-—u-u- 45V ILDo_out
R ; IO I 15mA/div
= frrm—— J‘ ; LDO_oUT
(AG-COUPLED) AC-COUPLED
20mV/div Vipo_out
10mV/div
1ms/div 20ms/div
LDO SHUTDOWN RESPIJN%EXWM . LDO CROSSTALK vs. FREQUENCY
Wy 0111 U loap=0mA Vipo_out=4.75V || 2
s P -30 PouT = 2W g
E oot L polEN 40 IR =40 E:
2V/div ILoAD = OmA
50
"""" S 0
X
.......................................... = 1
2 RIGHT SPEAKER TO LDO
S 80
o
Vibo_our 90 L B
2V/div 100 AR _\ witillis
10 LEFT SPEAKER TO LDO
il 2120 1 T
200ms/div 10 100 1k 10k 100k
FREQUENCY (Hz)

MAXIV n




MAX9789A/MAX9790A

Windows Vistaitis. X 7L AABRXE—AFP 2T
B UDirectDrivenNy K724 >7P> 2

il ¥ 55 BF
HF
E4 Hae
MAX9789A | MAX9790A
’ o LDO SET =\/:\f1 \/—97_4— AW, 7)5730 4.7_5V@z’EHj7‘JL:é‘g*ét%‘atatGNDL:%ﬁL/jc<7“:°‘él,\o
= AEATRELENICTDIBEISEADERICERL TS0 B1ESRBL TS0,
2 2 SPKR_INR | BF ¥ RIVRE—HT >V TAA
3 3 SPKR_INL | ZEF v RILRE—HT 2V TAD
4 — LDO_EN |LDOA =T o LDOZA =TIl g BICIFLDO_ENEVppl B L T 720,
5,21 5, 21 PGND |ZEEI S R, GNDICR Y —3EH L TS0,
6 6 OUTL+ |EFvRILRE—HhT7THH. EfIHE
7 7 OUTL- |EFvRIVRE—HT7 > THEH. &l
8,18 8,18 PVvbp |RE—HTPUTEBAN. O NpFOOF U HTPGNDIZ/NA/SZLTL S0,
9 9 CPVpp | Fv—IRVTER. CPVppEPGNDORBICTUFD IV F o AEHL TS0,
10 10 cip Fr—IRIT IS4 T AT Y OERF. CIPECINOBICIUFOI YT 2 % iR
LTLEE 0,
11 11 CPGND | Fv¥—IR> TS R, PGNDTL—UICERLTLEE 0,
12 12 C1N %v—&:rj’i’>7°75/ry7:|y?yﬁo>ﬁﬁﬁ¥o CIPECINDBICIUFD OV T Y &
LTLEE b,
13 13 CPVss | Fv—IRU TN, PVsslliBm L TSRS,
14 14 PVss [NV RTAZTUTDADER. PVssEPGNDDBICTUFD IV 7 o F & L T<IZE 0%,
15 15 HPR BF P RINY RDAVT O THA
16 16 HPL EF v RINY RTA T THA
17 17 HPVDD ;g\f7w>7>7"0)£0)@éﬁ§0 HPVpp&EPGNDORIC10pFD IV F o E#H L TL 12
19 19 OUTR- |AFvRILZAE—HT7 > THN. anitl
20 20 OUTR+ |&BFvRILRE—HT7 >V THA. EAIH
22 22 HP_EN | POFT A4 TINADNY RITAVT U TA2—TIb
23 23 SPKR_EN | 705 4 JO—DRE—HT7 > TA%—TI
24 24 BIAS JEVE—RNATPREBE, 1WFOOAVTHTGNDIZ/NA /SR LTLIES LY,
25 25 MUTE | 79574 70—D3I 21— A 2—TIbe RE—ATP U TENY RO H0T7 TEESLET,
26 26 HP_INR | BF v RIANY RTH TV TAN
27 27 HP_INL | ZEFvRILANY RDH 7T AN
28 4,28 GND |E8J5> K, PGNDICRZ—##HEL TS,
29 — LDO_OUT |LDO®H. TuFD 3T 2B TGNDIZ/NA/NZLTL 2SN,
FEDEBRSLULDOAA(MAXI789A), O. 1uFD IV F U IMEE IuFO IV FUH2ET
30 30 VDD GNDIZ/NA /X2 L TL 2E 0V (MAXO789A), 0. 1uFD AV F oY 1EE 1 uFOI 724
T{ETGNDIZ/ N1 /82 L TL 72 LV(MAXQ790A),
31 31 GAINT | RE—H 7 > TRIEER 1
32 32 GAIN2 | RE—H T > TRI1SEIR2
— 1,29 N.C. BHE L, AMTERESINTIEEA.
EP EP EP TOZR—ZR/CY K, GNDICEHELTLIEE 0,
12 XXM




Windows Vista¥#ii, X7 LAABHIE—=HTF > T
BEUDirectDriveNy K747 7

EES 0
MAX9Q789A/MAX9790AIL. 2WDBTLRE—HT7 >
E100mWDDirectDriveNy R # 7 A
BhEEERTT, INoDOT/N1 T, 2ENKE
D)o IRy T ) AZWEETOT S TIVEAL NIV
DRAE—HT > THEHEERmATIVET, MAXQ789A/
MAX9790Ald. +90dBMDEPSRR. 0.002% MD1K
THD+N. ¥R Ny TDo U v /Ry T/ A e,
BHEBSHO vy MO UE— R, BLUENRF
EEfRA TV E T, MAXO789AId. CODECYZMD1th
DEEEDOV ) —2REERE L THET DHNBELDOE
BHLTWET,
MAX9789A/MAX9790AlIMicrosoft Windows Vista
[ZXFIS LT E Y, Microsoft Windows VistaZ'L- X 77 s
TN IR EMAXIT78OA/MAXI7I0AD (iR D LLER
[CDTIE, RI1ZSRLTLIZE0,

AE—=hT72T3 AE—HDEFEEEZE21SIC L THD
AT Y EAREICTBIBIL—F70F v ZHALT
WET, HAlE. B—ikE. (LEE180ED2DNDES
TEBRINEd,

NY RTH T TG HEHFEEBEADYF LD
DirectDrive 7 —F 72U F v ZHB L. KDY R
DAV T T TREELEREOEAD T oY EHR
LTWEd, Fr—RYTHIEDER(CPVpD) &
ML CEADER(CPVs)ZER L ET, &NV RTFx>
TS ORBOERTEEL FITH. ZNOHDHD
®N472H5$%GNDHETTOGNWY(TZ@
Meald, 7> TOHAICDCHRD (BEIIVpp/2)H'E
7&<?&5<&L\9,.@-\F\t3‘o COERICEDT. 1;_155{%0)
NY RDAVT T TRETH DI=ABDHEAD T

ARE|IZRY . BERIAR—AE AT ATZ MDY
ICEDELBIC, BERRICELHEINTT,

MAX9789A/MAXQ790AIE. OTSVIILERE—N
TR EBAEBATHY . GAINTBIOGAIN2(ZEIM
IH2O0YIEEICEODTRE—HDFE E&EE@’%J
CENTEZY, A NY RTHTTOREI

3.5dBEIETY, LWINDT7TE. Ft75 \735@/]?(0)
EEAFHIES DEEEO VI TV ME. BEFFHSLD
vy NI D UBDRESBE ) A X =RET DU D/
Ry T/ AZME=EBATNET, 7738
BEEERICTID2RENNBENTSY . NYR
TH 27 THA(ECEHRNE)IF+8KVDESDIE(C

WaxBDZENTEFT, AE—AHT7VTDEDI1DOEE
ELT. ABODSEANDNEORELHY T A,

®KrOvy77oM)=Z7L¥21L—%
(MAX9789AM )

MAXQ780AME KOy 7= MLDO)) Z7LF2
L—5%FEHLT. CODECY®MDERICT!)— 2
BEREZMHIEIDIENTELY, LDOF. #—FTa 7
FoTEIHILTAR—TINTDIENTEET,
LDOZ A %—T)Ld BIZIFLDO_EN = Vpplc. LDO%
FA4E—TILTDICIFLDO_EN=GNDIZSBELTL
2\, LDOIIBRAX120mADEREBRAZHiGd DEENA
Hv). ¥F LODual Mode™ 7 1 — K/N\woZXDT.
4. 75VEANE /T I REARELEH DB IREBSIC
AX—=TINTBDZENTEET, LDO_SETA'GNDIC
BEInsd&, HAOIIHEBT4L. 75VICERESNE T,
2EDONTITIRINZDESRE L TLDO_SETICHEHR TS
&L HABER1.21V~4.75VDEH CREERIRET T
(E1),

#1. Windows 7L X 7 LE/\NA JVVistaftik & MAX9789A/MAX9790AMD 1%

WINDOWS PREMIUM MOBILE Vista MAX9789A/MAX9790A
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<-65dB FS -94dB FS
Analog Line Outout THD+N [20Hz, 20kHz] [20Hz, 20kHz]
Jgsko(%lee1 Okquu Dynamic range with <-80dB FS, -97dB FS,
FS = 0.707VAVS) signal present A-weighted A-weighted
Line output crosstalk < 5008 -/7dB
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<-45dB FS -77dB FS
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Headphone output <-50dB -74dB
crosstalk [20Hz, 20kHz] [20Hz, 20kHzZ]
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-DRAWING NOT TO SCALE-

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.

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

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

**SEE COMMON DIMENSIONS TABLE
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* 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. [NOMJ MAX. CODES MIN. | NOM.| MAX] MIN. | NOM] MAX.
E A 10.70]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 T1655-2 13.00 13.10 |3.20 | 3.00 | 3.10 | 3.20
A1 0 ]0.02]0.05| 0 ]0.02]0.05f 0 ]0.02]0.05f 0O ]0.02{0.05| O |0.02|0.05 T1655-3 3.00[3.10]3.20[3.00[3.10]3.20
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00[ 3.10[3.20] 3.00[3.10[3.20
E b froofsanlz e selsools el enlens s il aolEnls mfewleaien] oo [s00[si0[s20[500]s 10]520
m E 2.90]5.00] 5.10[4.90]5.00] 5.10]4.90]5.00] 5.10[4.90] 5.00] 5.10]4.90] 5.00] 5.10 120554 13.003.1043.2013.00}3.10}3.20
m e 080BSC. | 065BSC. | 050BSC. | 050BSC. | 040BSC. T2055-5 |3.15/3.25)3.35)3.15]3.25)3.35
« Toml - T —Toosl - 1 Tdozsl - T - Toml - T - Tlozsl - T - T2855-3 | 3.15| 3.25|3.35] 3.15 | 3.25 | 3.35
h L |o.30]o.40]0.50]0.45]0.55] 0.65]0.45] 0.55] 0.65[0.30] 0.40] 0.50] 0.30] 0.40] 0.50 128554 1260]270[2.80]260[2.70]2.80
m N 16 20 28 2 20 T2855-5 |2.60[2.70[2.80[2.60 [2.70]2.80
ND 4 5 7 8 10 T2855-6 | 3.15]3.25]13.35| 3.15]3.25]3.35
X NE 4 5 7 8 10 T2855-7 |2.60|2.70]|2.80[2.60|2.70(2.80
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855-8 |3.15|3.25|3.35[3.15[3.25(3.35
< T2855N-1 | 3.15] 3.25]|3.35| 3.15 [ 3.25[ 3.35
T3255-3 3.00]3.10(3.20[ 3.00 | 3.10| 3.20
E NOTES: T3255-4 | 3.00]3.10]3.20]3.00[3.10]3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T3255-5 |3.00)3.10{3.20]3.00 |3.10 {3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1 | 3.00{ 3.1013.20] 3.00 ] 3.10 | 3.20
3. NIS THE TOTAL NUMBER OF TERMINALS. 140551 13.4013.503.603.4013.50] 3.60
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 140552 [3401350]360]3.40 |3.50] 3.60
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