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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to AGND.) Junction-to-Ambient Thermal Resistance (64) (Note 1)
DVDDIO, SDA, SCL, IRQ......cccooviviiiiiiiiiiie -0.3Vto +3.6V 24-Pin TQFN (derate 27.8mW/°C above +70°C,
AVDD, DVDD ... -0.3V to +2V multilayer board) ..o 36°C/W
AGND, DGND, MICGND .......cooiiiiiiiiiiiiiii -0.3Vto +0.3V Operating Temperature Range ..............cccccoeoeee -40°C to +85°C
OUTP, OUTN, PREG, REF, MICBIAS......-0.3V to (AVDD + 0.3V) Storage Temperature Range................ ....-65°C to +150°C
MICLP, MICLN, MICRP, MICRN, REG ....-0.3V to (PREG + 0.3V) Lead Temperature (soldering, 10S) ........cccocevviiiiiiinnnn. +300°C
MCLK, LRCLK, BCLK,

SDOUT, SDIN......ocooiiiiiiiiiiie, -0.3V to (DVDDIO + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
24-Pin TQFN (derate 27.8mW/°C above +70°C,
multilayer board) ..........cocooviiiiiiii 2222mW

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.

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.

ELECTRICAL CHARACTERISTICS

(Vavpb = Vpvbb = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, Crer = 2.2uF, CMICBIAS =
CprReG = CReGg = 1uF, Aypre = +20dB, AymicPGa = 0dB, MCLK = 13MHz, LRCLK = 8kHz, Ta = TmIN to Timax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
AVDD (inferred from HP output PSRR) 1.7 1.8 19
Supply Voltage Range DVDD (inferred from codec performance 17 18 19 v
tests)
DvDDIO 1.7 1.8 3.6
DAC playback mode AVDD 1.46 2.2
(48kHz) DVDD 1.05 1.6
Full operation AVDD 4.08 5.7
Total Supply Current 8kHz mono ADC + DAC | DVDD 0.78 1.0
|AVDD+DVDD : mA
(Note 3) Full operation AVDD 6.17 9.0
8kHz stereo ADC + DAC | DVDD 0.8 1.2
AVDD 5.38 8.0
Stereo ADC only (48kHz)
DVDD 1.68 2.2
AVDD 0.56 5
Shutdown Supply Current ISHDN Ta = +25°C DVDD + 165 5 HA
DVDDIO ’
Shutdown to Full Operation 10 ms
DAC (Note 4)
Gain Error +1 +5 %
+0dB volume setting, fg = 8kHz,
Dynamic Range (Note 5) DR measured at headphone output, 84 90 dB
Ta = +25°C
DAC Full-Scale Output 1 VRMS
f = 1kHz, OdBFS, HP fg = 8kHz 1.2
DAC Path Phase Delay filter disabled, digital ms
input to analog output fs = 16kHz 0.59
. . . f = 1kHz, MCLK = 12.288MHz,
Total Harmonic Distortion + Noise THD+N LRCLK = 48KkHz 87 dB
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ELECTRICAL CHARACTERISTICS (continued)

(VavDpD = VpvpD = Vbvbbio = +1.8V, Rl = o, headphone load (RL) connected between OUTP and OUTN, CRrer = 2.2uF, CMICBIAS =
CPREG = CReG = 1uF, AvpRE = +20dB, AymicpGa = 0dB, MCLK = 13MHz, LRCLK = 8kHz, Ta = TMIN to TmAx, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
f = 1kHz, VRIPPLE = 100mVp-p, 04
AvpgA = 0dB
Power-Supply Rejection Ratio PSRR dB
f = 10kHz, VRIPPLE = 100mVp-p, 71
AvPGA = 0dB
DAC LOWPASS DIGITAL FILTER
With respect to fg within ripple; fs = 8kHz 0.448 x
Hz
Passband Cutoff fPLP to 48kHz fg
-3dB cutoff 0.451 fg
Passband Ripple f<fpLp +0.1 dB
: ) 0.476 x
Stopband Cutoff fsLp With respect to fs; fs = 8kHz to 48kHz fs Hz
Stopband Attenuation f> fgLp, f = 20Hz to 20kHz 75 dB
DAC HIGHPASS DIGITAL FILTER
DVFLT = Ox1 0.0161
(elliptical for 16kHz GSM) x fs
DVFLT = 0x2 0.0312
(500Hz Butterworth for 16kHz) x fg
5th Order Passband Cutoff DVELT = 0x3 00321
(-3dB from Peak, 12C Register fDHPPB (elliptical for 8kHz GSM) “ Hz
Programmable) (Note 6) P S
DVFLT = 0x4 0.0625
(500Hz Butterworth for 8kHz) x fg
DVFLT = 0x5 0.0042
(200Hz Butterworth for 48kHz) x fg
DVFLT = 0x1 0.0139
(elliptical for 16kHz GSM) x fg
DVFLT = 0x2 0.0156
(500Hz Butterworth for 16kHz) x fs
5th Order Stopband Cutoffl DVELT = 0x3 0.0279
(-30dB from Peak, 12C Register fDHPSB (elliptical for 8kHz GSM) i Hz
Programmable) (Note 6) P S
DVFLT = 0x4 0.0312
(500Hz Butterworth for 8kHz) x fg
DVFLT = 0x5 0.0021
(200Hz Butterworth for 48kHz) x fs
DC Blocking DCatten DVFLT # 0x0 90 dB
ADC
Differential MIC Input, Ayprg = 0dB,
Full-Scale | Vol BF 1 Vp.
ull-Scale Input Voltage 0dBFS AvPGa = 0dB P-P
Channel Gain Mismatch +0.3 %

MAXIM 3

0986 XY



MAX9860

16{i. H &FiE & #icodec

ELECTRICAL CHARACTERISTICS (continued)

(Vavpp = Vpvbb = Vpvbbio = +1.8V, RL = =, headphone load (RL) connected between OUTP and OUTN, Cref = 2.2uF, CMICBIAS =
CPREG = CREG = 1uF, AvpRE = +20dB, Aymicpga = 0dB, MCLK = 13MHz, LRCLK = 8kHz, Ta = TMIN to TmAXx, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fg = 8kHz, Aypre = 0dB, 81
Dynamic Range (Note 5) DR A-weighted from 20Hz to fg/2 dB
fg = 48kHz, Aypre = 0dB, Ta = +25°C 75 83
f = 1kHz, 0dBFS, HP filter | fg = 8kHz 1.2
ADC Phase Delay disabled, analog input to ms
digital output fs = 16kHz 0.61
Total Harmonic Distortion THD f=1kHz, fg = 48kHz, Ta = +25°C -70 -75 dB
f = 1kHz, VRIPPLE = 100mVp-p, 82
AVpPGA = 0dB
Power-Supply Rejection Ratio PSRR dB
f = 10kHz, VRIPPLE = 100mVp-p, 76
AVPGA = 0dB
Channel Crosstalk Driven channel at -1dBFS, f = 1kHz -92 dB
ADC LOWPASS DIGITAL FILTER
With respect to fg within ripple; 0.445 x Hy
Passband Cutoff feLp fs = 8kHz to 48kHz fg
-3dB cutoff 0.449 fs
Passband Ripple f<fpLp +0.1 dB
) 0.469 x
Stopband Cutoff fgLp With respect to fg; fs = 8kHz to 48kHz fs Hz
Stopband Attenuation f>fgLp 74 dB
ADC HIGHPASS DIGITAL FILTER
AVFLT = 0x1 (elliptical for 16kHz GSM) 0'33‘861
AVFLT = 0x2 (500Hz Butterworth for 0.0312
16kHz) x fs

5th Order Passband Cutoff

(-3dB from Peak, 12C Register fanPps | AVFLT = 0x3 (elliptical for 8kHz GSM) 0.0321 Hz
x fg
Programmable) (Note 6)
AVFLT = 0x4 0.0625
(500Hz Butterworth for 8kHz) x fg
AVFLT = 0x5 0.0042
(200Hz Butterworth for 48kHz) x fs
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ELECTRICAL CHARACTERISTICS (continued)

(Vavpp = Vpvbb = Vpvbbio = +1.8V, RL = =, headphone load (RL) connected between OUTP and OUTN, Cref = 2.2uF, CMICBIAS =
CPREG = CREG = 1uF, AvpRE = +20dB, Aymicpga = 0dB, MCLK = 13MHz, LRCLK = 8kHz, Ta = TMIN to TmAXx, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
AVFLT = 0x1 0.0139
(elliptical for 16kHz GSM) x fg
AVFLT = 0x2 0.0156
(500Hz Butterworth for 16kHz) x fg
f—?oglr?:dferroritopzt;imlj?g lIJ:EZZister fAHPSB AVFLT = 0x3 0.0279 Hz
Programmable) (Note 6) (elliptical for 8kHz GSM) x fg
AVFLT = Ox4 0.0312
(500Hz Butterworth for 8kHz) x fg
AVFLT = 0x5 0.0021
(200Hz Butterworth for 48kHz) x fs
DC Blocking DCATTEN | AVFLT # 0x0 90 dB
CLOCKING
MCLK is not required to be synchronous
MCLK Input Frequency or related to the desired LRCLK data rate 10 60 MHz
MCLK Duty Cycle 40 50 60 %
Maximum MCLK Input Jitter For guaranteed performance limits 100 PSRMS
LRCLK Data Rate Frequency 8 48 kHz
LRCLK PLL Lock Time 12 25 ms
LRCLK Acceptable Jitter for
R +20 ns
Maintaining PLL Lock
MONO HEADPHONE AMPLIFIER
f=1kHz, THD+N < 1% RL = 16Q 30 50
Output Power P ' mwW
P OUT 174 = +25°C RL = 320 33
o . . RL = 32Q, Pout = 25mW, f = 1kHz 0.05
Total Harmonic Distortion + Noise THD+N %
RL = 16Q, Pout = 25mW, f = 1kHz 0.08
. +0dB volume setting, DAC input at
Dynamic Range (Note 5) DR f5 = 8kHz to 48kHz 90 dB
AVDD = 1.7V to 1.9V 60 84
Power-Supply Rejection Ratio PSRR VRIPPLE = 100mVp-p, f = 217Hz 86 dB
VRIPPLE = 100mVp.p, f = 20kHz 71
Output Offset Voltage Vos Voutp - VouTN, TA =+25°C +0.25 + 1 mV
. . . ) . RL = 32Q 500
Capacitive Drive Capability No sustained oscillations pF
RL =0 100
Click-and-Pop Level Peak.voltage into/out of shutdown, 32sps, 70 dBV
A-weighted
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ELECTRICAL CHARACTERISTICS (continued)

(Vavpb = Vpvbb = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, Crer = 2.2uF, CMICBIAS =
CpPReG = CReGg = 1uF, Aypre = +20dB, AymicPGA = 0dB, MCLK = 13MHz, LRCLK = 8kHz, Ta = TmIN to Timax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 2)

MAX9860

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
MICROPHONE AMPLIFIER
PAM = 00 Off
" . R PAM = 01 -0.5 0 +0.5
Preamplifier Gain AVPRE Ta = +25°C SAM = 10 19 0 o1 dB
PAM = 11 29 30 31
MIC PGA Gain AmicPGa oM = Ox14-Ox1F 0 dB
PGAM = 0x00 +20
MIC PGA Gain Step Size 1 dB
Common-Mode Rejection Ratio CMRR VIN = 100mVp-p at 217Hz 50 dB
MIC Input Resistance RIN_MIC ,\Aﬂl:gflilr},\j(lagggs measured at 30 50 kQ
MIC Input Bias Voltage 0.7 0.8 0.9 \
- A 8, A =048 o8
Total Harmonic Distortion + Noise THD+N
AVPRE = +30dB, AymicPGA = 0dB, 66 4B
VIN = 31TmVp-p, f = 1kHz
o AVDD = 1.7V to 1.9V 60 95 dB
L/l;iopower-swmy Rejection PSRR | VRippLE = 100mV at 1kHz, input referred 82 dB
VRIPPLE = 100mV at 10kHz, input referred 76 dB
MICROPHONE BIAS
MICBIAS Output Voltage VMICBIAS | lLoaD = TmA, Ta = +25°C 15 1.55 1.6 V
Load Regulation ILoAaD = TmA to 2mA 0.2 10 mV
) . o VRIPPLE = 100mVp-p at 217Hz 82 dB
MICBIAS Line Ripple Rejection LRR VRIPPLE = 100mVp.p at 10kHz 81 4B
MICBIAS Noise Voltage A-weighted 9.5 uVRMS
AUTOMATIC GAIN CONTROL
AGC Hold Duration AGCHLD[1:0] setting range, FREQ # 0 50 400 ms
AGC Attack Time AGCATK[1:0] setting range, FREQ = 0 3 200 ms
AGC Release Time AGCRLS[2:0] setting range, FREQ # 0 0.078 10 S
AGC Threshold Level AGCSTH[3:0] setting range, FREQ # 0 -3 -18 dB
NOISE GATE
NG Attack and Release Time 0.5 S
NG Threshold Level -72 -16 dB
Noise Gate Threshold Step Size 4 dB
NG Attenuation 0 12 dB
DIGITAL SIDETONE
Sidetone Gain Adjust DVST 2dB steps -60 0 dB
MIC input to headphone 8kHz 29
Sidetone Phase Delay PDLY output, f = 1kHz, HP filter ms
disabled 16kHz 1.1
6 MAXIW
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DIGITAL AUDIO INTERFACE ELECTRICAL CHARACTERISTICS

(Vpvpbp = Vpvbpio = 1.8V, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BCLK Cycle Time tBCLKS Slave operation 75 ns
BCLK High Time tBCLKH Slave operation 30 ns
BCLK Low Time tBCLKL Slave operation 30 ns
B.CLK or LRCLK Rise and Fall Rt Master operation 2 ns
Time
SDIN or LRCLK to BCLK Rising tsU ABCI = DBCI = 0 o5 ns
Setup Time
SDIN or LRCLK to BCLK Falling - ABCI = DBCI = 1 o5 ns
Setup Time
SDIN or LRCLK to BCLK Rising _ _
Hold Time tHD ABCIl =DBCI =0 0 ns
SDIN Qr LRCLK to BCLK Falling D ABCI = DBCI = 1 0 ns
Hold Time
SDQUT Delay Time from BCLK LY ABCI = DBCI = 0, C{ = 30pF 0 40 ns
Rising Edge

I12C INTERFACE ELECTRICAL CHARACTERISTICS

(Vpbvpp = Vpvpbpio = 1.8V, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Serial-Clock Frequency fscL 0 400 kHz
Bus Free Time Between STOP i 13 S
and START Conditions BUF ' H
Hold Time (Repeated) START
Condition tHD.STA 0.6 us
SCL Pulse Width Low tLow 1.3 us
SCL Pulse Width High tHIGH 0.6 us
Setup Time for a Repeated
START Condition 1SU.STA 0.6 Ks
Data Hold Time tHD,DAT 0 900 ns
Data Setup Time tSU,DAT 100 ns
SDA and SCL Receiving L
Rise Time tR Cpisin pF 20 + 0.1Cp 300 ns
SDA and SCL. Receiving tF Cgis in pF 20 + 0.1Cg 300 ns
Fall Time
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I12C INTERFACE ELECTRICAL CHARACTERISTICS (continued)

(Vpvpbp = Vpvbpio = 1.8V, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
EsziT:ensm'mng F Cgisin pF 20 +0.1CB 250 ns
Setup Time for STOP Condition tsSu.STO 0.6 ys
Bus Capacitance Cs 400 pF
Pulse Width of Suppressed Spike tsp 0 50 ns
DIGITAL INPUTS (LRCLK, BCLK, SDIN, MCLK)

Input Voltage High VIH 0.7 Y
x DVDDIO
Input Voltage Low ViL 0.3 \
x DVDDIO
MCLK Input Voltage High 1.4 Y
MCLK Input Voltage Low 0.4 Y
Input Leakage Current liH, L Ta = +25°C -1 +1 pA
Input Capacitance 3 pF
DIGITAL INPUTS (SCL, SDA)
Input Voltage High ViH 07 V
x DVDD
Input Voltage Low ViL 03 V
x DVDD
Input Hysteresis 200 mV
Input Leakage Current IIH, Il Ta = +25°C -1 +1 PA
Input Capacitance 3 pF
CMOS DIGITAL OUTPUTS (BCLK, LRCLK, SDOUT)
Output Low Voltage VoL loL = 3mA 0.4 V
Output High Voltage VOH loL =3mA DY%EZO Y
OPEN-DRAIN DIGITAL OUTPUTS (SDA, IRQ)
Output High Leakage Current IOH Vout = DVDDIO, Ta = +25°C -1 +1 pA
Output Low Voltage VoL loL = 3mA 0.4 V

Note 2: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.
Note 3: Supply current measurements taken with no applied signal at microphone inputs. A digital zero audio signal used for all dig-

ital serial audio inputs. Headphone outputs are loaded as stated in the global conditions.
Note 4: DAC performance is measured at headphone outputs.

Note 5: ADC, DAC, and headphone amplifier dynamic ranges are measured using the EIAJ method. -60dBV 1kHz input signal, A-weight-
ed and normalized to OdBFS.
Note 6: Notch for GSM filters occurs at 217Hz.
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161y, EHE1EE #icodec

BT EFFIE

(VavDD = +1.8V, VpvpD = VpvpDIO = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, CReF = 2.2uF,
CpPReG = CReG = 14F, CwmicBias = 1uF Aymicpga = 0dB, Aypre = +20dB, MCLK = 13MHz, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION + NOISE TOTAL HARMONIC DISTORTION + NOISE TOTAL HARMONIC DISTORTION + NOISE
vs. OUTPUT POWER (DAC TO HP) vs. OUTPUT POWER (DAC TO HP) vs. FREQUENCY (DAC TO HP)
= . 10 p 10 E
= RL=32Q £ E RL=16Q E E RL=32Q 5
g 12 E
1 1 1
g S (=35 £ N A S
ST A — 3 o1 %/ = o Pour=5mW LI~
= v = i = = =
\ 1= 1kHz A\ =1tz 4 "
- LM
0.01 | — 0.01 = = 0.01 PouT = 20mW
‘\/
- 20kt f = 20kHz
0.001 ‘ ‘ 0.001 ‘ 0.001
0 5 10 15 22 25 30 0 10 20 30 4 5 60 0.01 0.1 1 10
OUTPUT POWER (mW) OUTPUT POWER (mW) FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION + NOISE TOTAL HARMONIC DISTORTION + NOISE TOTAL HARMONIC DISTORTION + NOISE
vs. FREQUENCY (DAC TO HP) vs. FREQUENCY (MICL TO ADC) vs. FREQUENCY (MICL TO ADC)
10 p = 10 7e 10 p .
E RL=16Q : E MICPRE - 0dB i E E MICPRE = +20dB E
E - Vin=1Vp-p I - Vin=100mVp.p 2
= = =
1 1
1
= Pouyt = 5mW - 5 £
= 01 =" Z 01 S
ES = =
r
Do 01 = L
- P 7l
001 == Pour = 20mW 0.01
-
0.001 0.001 0.01
0.01 0.1 1 10 0.01 0.1 1 10 100 0.01 0.1 1 10 100
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION + NOISE HEADPHONE OUTPUT POWER POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (MICL TO ADC) vs. LOAD RESISTANCE vs. FREQUENCY (DAC TO HP)
10 g 5 60 g 0 g
E MICPRE = +300B : : 10 :
- Vin=31Vpp : s0 A : 20 Z
1 < I \ 30
E 4 -40
= & Z 50
= g l \ =
Z od 2 3 = -60
= = € 7
— 2 A
=R -80 pedii
0.01 / \ -90
0 H ~— -100 f
110
0.001 0 120
0.01 01 1 10 100 0 25 50 75 100 125 150 0.01 0.1 1 10 100
FREQUENCY (kHz) LOAD RESISTANCE () FREQUENCY (kHz)
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BT (EHFI1E(4E)

(VavDD = +1.8V, VpvpD = VpvpDIO = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, CReF = 2.2uF,
CpPReG = CReG = 14F, CwmicBias = 1uF Aymicpga = 0dB, Aypre = +20dB, MCLK = 13MHz, Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY REJECTION RATIO

vs. FREQUENCY (MIC TO ADC)

MAX9860 toc10
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MAX9860 toc13
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BT (EHFIE(5E)

(VavDD = +1.8V, VpvpD = VpvpDIO = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, CRefF = 2.2uF,
CpPReG = CReG = 14F, CmicBias = 1uF Aymicpga = 0dB, Aypre = +20dB, MCLK = 13MHz, Ta = +25°C, unless otherwise noted.)

0dBFS FFT (MICL TO ADC)
20 I
MCLK = 13MHz
0 LRCLK = 8kHz —
PLL ENABLED
-20

!
N
=)

'
<}
S

OUTPUT AMPLITUDE (dB)
8

-100

MM, AL

MAX9860 toc19

-120 \J
-140
0 1 2 3 4
FREQUENCY (kHz)
-60dBFS FFT (MICL TO ADC)
20 ; 5
MCLK = 12.288MHz |2
0 LRCLK = 48kHz —&
PLL DISABLED E
g 2
§ -40
< 60
<C
=
> -80
5
< 4100
WRSHIIDWEN Lecdh
-120
-140
0 5 10 15 20
FREQUENCY (kHz)
SUPPLY CURRENT
vs. SUPPLY VOLTAGE
45 g
40 A g
35 IavDD =
B
g 30
&£ 25
> FULL-DUPLEX 8kHz MODE
o
= 20
fon
5 15
w
1.0
05 /
Iovo + Ibvopio
0 ‘ ‘
165 170 175 180 18 190 1.9
SUPPLY VOLTAGE (V)

MAXIN

OUTPUT AMPLITUDE (dB)

OUTPUT AMPLITUDE (dB)

OUTPUT AMPLITUDE (dBFS)

20

-100
-120

-140

-60

-80

-100

-60dBFS FFT (MICL TO ADC) 0dBFS FFT (MICL TO ADC)
- 20 T 5
MOLK = 1amHz | MOLK = 12,288z |2
LRCLK = 8kHz —{& 0 LRCLK = 48kHz —|2
PLLENABLED |3 PLLDISABLED |2
z -0
5 4
5
T 6
<<
=
> 80
o
=2
= 4100 1
S, "\ M ANAAS Y]
- 120
-140
0 1 2 3 4 0 5 10 15 20
FREQUENCY (kH2) FREQUENCY (kH2)
-5dBFS WIDEBAND FFT (DAC TO HP) -60dBFS WIDEBAND FFT (DAC TO HP)
‘ “ 20 ; <
MCLK =13MHz  [£ MCLK = 13MHz |2
LRCLK =8kHz |2 LROLK =8kHz |2
PLL DISABLED —2 0 PLL DISABLED 2
RL =320 g RL-32Q
w20
2
< 4
=
5
= -60
I o
\ Tl | 80 N |
-100 hh'
0.1 1 10 100 1000 10,000 0.1 1 10100 1000 10,000
FREQUENCY (kHz) FREQUENCY (kH2)
DAC DIGITAL FILTER ADC DIGITAL FILTER
FREQUENCY RESPONSE, 8kHz FREQUENCY RESPONSE, 8kHz
g 10 ]
7 10
s 2
Pt S P
1 & -40
=
= 50
=
E w0
< 0
ELLIPTICAL FOR 8kHz GSM WITH ELLIPTICAL FOR 8kHz GSM WITH
™ NOTCH AT 217H; 80 [ NOTCH AT 217Hz
Ll LIl Ll Ll _90 Ll LIl L LIl
0.1 0.1 1 10 0.01 0.1 1 10
FREQUENCY (kHz) FREQUENCY (kH2)
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#R T {FHFIE(4)

(VavDD = +1.8V, VpvpD = VpvpDIO = +1.8V, RL = «, headphone load (RL) connected between OUTP and OUTN, CReF = 2.2uF,
CpPReG = CReG = 14F, CwmicBias = 1uF Aymicpga = 0dB, Aypre = +20dB, MCLK = 13MHz, Ta = +25°C, unless otherwise noted.)

HEADPHONE STARTUP WAVEFORM HEADPHONE SHUTDOWN WAVEFORM
SDA J; SDA :
(@V/div) E: (2v/div) Z
I
SPK+ -SPK- SPK+ -SPK-
(1V/div) (1v/div)
TIME (4ms/div) TIME (2ms/div)
SOFT-START ADC AUTOMATIC GAIN CONTROL THRESHOLDS
11T 0
SDA g 0 §
v e, e .
@ 10
= 20
o
E -3
nill '<§_( -40
ADC OUTPUT . 2 50
(500mV/div) 3
-60
LA
‘ ‘ -70 7
-80
TIME (4ms/div) -100-90 -80 -70 -60 -50 -40 -30 -20 -10 0
INPUT AMPLITUDE (dBV)
TOTAL HARMONIC DISTORTION + NOISE DYNAMIC RANGE
NOISE GATE THRESHOLDS vs. MCLK FREQUENCY, 0dBFS (DAC to HP) vs. MCLK FREQUENCY, -60dBFS (DAC to HP)
0 o 1 —3 0 T 3
0 s LRCLK = 8tz =2 40 LRCLK = 8kHz |2
_ /[ z 20 :
% 20 = 30
i ’ o S 4
=) 8 2 50
= = é
= S S 60
<< = = 70
L~ =
E 0.01 N g 80
3 -90
-100
-110
0.001 -120
-100 -80 -60 -40 20 10 20 30 40 50 60 10 20 30 40 50 60
INPUT AMPLITUDE (dBV) MCLK FREQUENCY (MHz) MCLK FREQUENCY (MHz)
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51 i B
5B B IhkE
’ MICBIAS Z TN E - +1.55V T ERI/BUM T SO R B - R F12.2kQ 2 470Q 19 /M HEHLPEL I B 22 52 ML
FI A — > TpF Y 28 55 % 2 MICGND .
2 REG PR B . PREG2HLEENE . R A — A~ IpFI A 55 % F AGND (+0.8V).
3 PREG IENFRRER . A — 1 1pFry A5 2 AGND (+1.6V).
4 REF FEILARIEAE(1.23V) . F—AN2.2nF L4855 % 2 AGND.
5 AGND AL .
6 AVDD PR . 10pF 0. TR A FL A 55 % % AGND.
7 OouTP FLATU A S T 3
8 OUTN FLATL A s i
9 SDA 12C SR AT A A/
10 SCL 2C B AT AR I b
11 DVDDIO s, BEESEOmE. A TpFiE A 555 £DGND.
12 DGND .
13 DVDD B . H— A 1pFH %52 £ DGND.
14 MCLK ESE:E TN
15 SDOUT AT E W O ADCELR Hi il
16 SDIN ERATE S O DACKHRHIA -
17 LRCLK SR ATE A O AE A TR I Al
18 BCLK ERAT AR OB
19 TRQ g R . TIRQ KA Rtk I F kit . — - 10kQ 9 FEBH _EH £ DVDDIO.
20 MICRN A EZE AN . G 2 EZ RIS E EEEAES . Pim TIER SR MG 2.
21 MICRP A EZE KR AN . A 2 EZ NS E E R EES . B TENSHBE 255 .
22 MICLN FEFREZE NI ANG . LG EEZ RN EASEEEENES . Pim TR SRR G .
23 MICLP B IR AN . LG EEZ R NSNS EEEE EES. Bn TENCHBEEES.
24 MICGND MICBIASH1. #4% % AGND.
— EP WAL, HEEEAGND.
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L
MAX98602 — FAKIIHE . WA TE . B IH 5 M codec,
] O JC £ A B ATLRIH: B I R R A S R
G T

AP TE A OE OB N — A RIER . HASS. TDMBL K&
X FEE IR S AR R DR BT E . S RAEE-A
DACHs 4 A B8 e I e o Bl s 4o, i id B 18
122 R AU 2 i

SRR S A A W S KA, B A A . 22
e AR 4 A 5 KR B L. R FES-A ADCH: #6232 7 X
fa'5, JF Hadad v i O i T EUARRIL

35l A AT DA AR S P 1 E B 4 45 I (AGC) A al
W IR s PR R 7 1 R P e D RE . B sl AR I I M ADC
S, ORI TR A AR, AN TTRE i A 22 5 XUfE 5 19
BT B e /N20dB o M 7S g 3 1 A T LR 5 I Y
Wik, BIEEHAGCHTSIARMERE . ST IR %
TR SR 7 0 B B A3 — 2R O B AT s T B D A, AT PR
il A A BRI 5 AN GSM AR R R A . 7 g B 4R it A

14

HAMRE B A T6dB, JHBR T EMIES . BFNE D
AERE SR B T 5% 5 1 3% 1 & UG 5 TESCF IR U S B B #E
3

MAX9860 R {7 1B Bt L SR JH T G AR s b 3 B e 45 5 40
PLL, ffiDACHIADCHEHS ZEAT AR 3 B AP (MCLK) FlSRAE R
(LRCLK)AH & 77 U F LB R TAES T8 . 7E8kHz 2
48kHz 2 [B] () RFEZR T, ERF 8057 F: 10MHz 2 60MHz 2 [1]
FATER . 2 AR, PSR K R TG

PCEH177S
MAX9860F #icodecte: 58 4= i A Fm i I2CH2 L gE T4 IR
R IA R B O T, T ELE A R N AR AT A ORI
TEEE . P TR T A AMEE S E

PCM sttt

MAXO8600 i A 3t 1 0x 20 1 B A 5 i HUM i 0x 21 /4 B
A EERAE.
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REGISTER
REGISTER B7 | B6 | B5 | B4 | B3 | B2 | Bi B0 ADDRESS | POR | RW

STATUS/INTERRUPT

Interrupt Status co [so Juk | o [ o] o | o | o 0x00 — R
'\R/';Carggzéfe NG/AGE NG AGC 0x01 — R
Interrupt Enable ico [isto [k | o | o | o | o | o 0x02 ox00 | RW
CLOCK CONTROL

System Clock 0 o | psctk | o | FREQ | 16KHZ 0x03 0x00 | RW
gfr’]f;mgf Clock | py | NHI 0x04 0x00 | RMW
Stereo fludlo Clock NLO 0x05 0x00 | RW
DIGITAL AUDIO INTERFACE

Interface MAs | wcl [ pBcl by | Hz [ 1ToM | o | o 0x06 0x00 | RW
Interface 0 0 ABCI | ADLY ST BSEL 0x07 0x00 R/W
DIGITAL FILTERING

Voice Filter AVFLT | DVFLT 0x08 0x00 | RW
DIGITAL LEVEL CONTROL

DAC Attenuation DVA 0x09 0x00 | RW
ADC Output Levels ADCRL | ADCLL 0X0A 0x00 | RW
e Samand 0 DVG DVST 0x0B | 0x00 | RW
MICROPHONE LEVEL CONTROL

MicrophoneGain | o |  PAM | PGAM 0x0C 00 | Rw
RESERVED

Reserved | o | o Jo]lo] o | o] o o 0x0D 0x00
MICROPHONE AUTOMATIC GAIN CONTROL

Microphone AGC AGCSRC | AGCRLS AGCATK | AGCHLD OxOE 0x00 | RW
I\N/I(i)clfspizfé AGC ANTH AGCTH OXOF 0x00 | RMW
POWER MANAGEMENT

System Shutdown  [SHDN | o | o | o DACEN | 0 | ADCLEN | ADCREN 0x10 ox00 | RW
MAXIMN 15
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A/ BT
IR FAR0X00F0x01 K HiFH 7%, ATHRE &AM
WENRERIRE . UAPIR ST F AT R lEnr, REF
AN GRS, I HAE N — R F LN B, T
0x02 Lk 5E T 27 A7 75 Ox00 A IR ZSAR LR B[R P TIRQ H hi2

LETR

K2 RE/FEEFF=

REGISTER ADDRESS B7 B6 B5 B4 B3 B2 B1 BO
0x00 CLD SLD ULK 0 0 0 0 0
0x01 NG AGC
0x02 ICLD ISLD IULK 0 0 0 0 0

BITS FUNCTION
Clip Detect Flag. Indicates that a signal has become clipped in the ADC or DAC digital signal paths. CLD also
CLD indicates that the AGC function, when enabled, has set the microphone PGA to 0dB and no further gain reduction
is possible.
SLD Slew Level Detect Flag. When volume or gain changes are made, the slewing circuitry smoothly steps through all
intermediate settings. When SLD is set high, all slewing has completed and the volume or gain is at its final value.
Digital PLL Unlock Flag. Indicates that the digital audio PLL for the ADC or DAC has become unlocked and digital
ULK signal data is not reliable. When beginning operation in master mode, this flag goes high and can be cleared by
reading the status register.
Noise Gate Attenuation. When the noise gate is enabled these bits indicate the current noise gate attenuation.
Code Attenuation
000 0dB
001 1dB
010 2dB
NG
011 3dB
100 6dB
101 8dB
110 10dB
111 12dB
AGC AGC Gain. When the AGC is enabled these bits indicate the AGC controlled level to the MIC preamp. The levels
indicated by these bits correspond to the levels defined for the PGAM bits described in register 0xOC.

16
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gzl
MAX9860 % Fi/-T 10MHz 5 60MHz ¥ 2G5 /32 s
(MCLK). 7EPI#F, MAX9860%8% %% 10MHz %5 20MHz [ it 4,
DR TTH 2T 1. 23804 F 5331 7= P B4 (PCLK) . PCLK
AT AMAXIS60 (1) i A &5 43 $2 (s 4 .
MAX9860 37 43¢ M 8kHz & 48kHz AL fi] ReAf 2, @5 T £ %6
[ WL RAEZ(8kHz. 16kHz. 24kHz. 32kHz. 44.1kHzHl
48kHz). N TN & Fh&FER) RGN, MAXO860 37 =
b 3 B =

3. MEHIEFFR

161y, EHE1EE #icodec

BRI — A 1S LAY I B 2 450 2R B8 B AR
T SRMCLK i A (PCLK) AR AE R . X R AL MCLKCH
LRCLK MR B A & R, FF Bl T A e

BHREC: AT, 2RAER8KHZ AT 16kHZ N, W]

YifE TAEAEH LAY MCLK AR (12MHz.  13MHz#119.2MHz).

TEX B R, MCLK HILRCLK 3 2% 7] 38 13 FREQ A 1 6KHZ
PSR, T IO FANHI. NLOFIPLL A il .

PLLAES: 7EMBL N TR, REPLL, #HHBUAES
PCLK 54 # SMHILRCLK {5 5«

REGISTER ADDRESS B7 B6 B5

B4 B3 B2 B1 B0

0x03 0 0

PSCLK 0

FREQ 16KHZ

0x04 PLL

NHI

0x05

NLO

BITS

FUNCTION

MCLK Prescaler

PSCLK[1:0]

Divides MCLK down to generate a PCLK between 10MHz and 20MHz.

00 = Disable clock for low-power shutdown.
01 = Select if MCLK is between 10MHz and 20MHz.
10 = Select if MCLK is between 20MHz and 40MHz.
11 = Select if MCLK is greater than 40MHz.

Integer Clock Mode

FREQ[1:0]

Enables exact integer mode for three predefined PCLK frequencies. Exact integer mode is normally
intended for master mode, but can be enabled in slave mode if the externally supplied LRCLK exactly
matches the frequency specified in each mode.

00 = Normal operation (configure clocking with the PLL, NHI, and NLO bits).
01 = Select when PCLK is 12MHz (LRCLK = PCLK/1500 or PCLK/750).

10 = Select when PCLK is 13MHz (LRCLK = PCLK/1625 or PCLK/812.5).

11 = Select when PCLK is 19.2MHz (LRCLK = PCLK/2400 or PCLK/1200).

When FREQ # 00, the PLL, NHI, and NLO bits are unused.

16kHz Mode
When FREQ # 00:
0 = LRCLK is exactly 8kHz.

16KHZ 1 =LRCLK is exactly 16kHz.

0 = Use when LRCLK < 24kHz.
1 = Use when LRCLK > 24kHz.

When FREQ = 00, 16KHZ is used to set the AGC clock rate:

MAXIM
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3. MR HIE FR8(5)

BITS FUNCTION
PLL Enable
0 = (Valid for slave and master mode)—The frequency of LRCLK is set by the NHI and NLO divider
bits. Set PLL = 0 in slave mode only if the externally generated LRCLK can be exactly selected
using the LRCLK divider.

PLL 1 = (Valid for slave mode only)—Used when the audio master generates an LRCLK not selectable
using the LRCLK divider. A digital PLL locks on to the externally supplied LRCLK signal
regardless of the MCLK frequency.

Rapid Lock Mode
To enable rapid lock mode set NHI and NLO to the nearest desired ratio and set NLO[0] = 1 (Register
0x05, bit 0) before setting the PLL mode bit.
LRCLK Divider
NHI and NLO control a 15-bit clock divider (N). When the PLL = 0 and FREQ = 00, the frequency of
LRCLK is determined by the clock divider. See Table 4 for common N values.
NHI and NLO
N = (65,536 x 96 x fl RCLK)/fPCLK
fLrcLK = LRCLK frequency
fpcLk = prescaled MCLK internal clock frequency (PCLK)
x4. EINE
LRCLK (kHz)
MCLK
(MHz) | PSCLK | 8 16 32 441 | 48
11.2896 01 116A | 22D4 | 45A9 | 6000 | 687D
12 01 1062 | 20C5 4189 | 5A51 | 624E
12.288 o1 1000 | 2000 | 4000 | 5833 | 6000
13 01 F20 1E3F | 3C7F | 535F | 5ABE
19.2 01 A3D 147B 28F6 3873 | 3D71
24 10 1062 | 20C5 4189 | 5A51 | 624E
26 10 F20 1E3F 3C7F | 535F | 5ABE
27 10 E90 1D21 3A41 5048 | 5762

FE: HHRHE R R B9 BEHE AT 3 (LR Kl FEPERE

18
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#HFEHEO  WHELRCLKAIBCLK, MMBERT, SAlhimA. 1

MAXOSGORYRCF 0 N e M T, ok B0 P LIEH, SEBUEROSARCEBCLK, L 5 ie
st WHRE FARMFE. EEHAT, MAXoge)  H O IR

RS BFEIEOFFSR

REGISTER ADDRESS

B7 B6 B5 B4 B3 B2 B1 BO

0x06

MAS WCI DBCI DDLY HIZ TDM 0 0

0x07

0 0 ABCI ADLY ST BSEL

BITS

FUNCTION

MAS

Master Mode
0 = The MAX9860 operates in slave mode with LRCLK and BCLK configured as inputs.
1 = The MAX9860 operates in master mode with LRCLK and BCLK configured as outputs.

WCI

LRCLK Invert
0 = Left-channel data is input and output while LRCLK is low.
1 = Right-channel data is input and output while LRCLK is low.

WCl is ignored when TDM = 1.

DBCI

DAC BCLK Invert (must be set to ABCI)

In master and slave mode:

0 = SDIN is latched into the part on the rising edge of BCLK.
1 = SDIN is latched into the part on the falling edge of BCLK.

In master mode:
0 = LRCLK changes state following the rising edge of BCLK.
1 = LRCLK changes state following the falling edge of BCLK.

DDLY

DAC Delay Mode

0 = SDIN data is latched on the first BCLK edge following an LRCLK edge.

1 = SDIN data is assumed to be delayed one BCLK cycle so that it is latched on the 2nd BCLK edge
following an LRCLK edge (I12S-compatible mode).

DDLY is ignored when TDM = 1.

HIZ

SDOUT High-Impedance Mode

0 = SDOUT is set either high or low after all data bits have been transferred out of the part.

1 = SDOUT goes to a high-impedance state after all data bits have been transferred out of the part,
allowing SDOUT to be shared by other devices.

Use HIZ only when TDM = 1.

TDM

TDM Mode Select

0 = LRCLK signal polarity indicates left and right audio.

1 = LRCLK is a framing pulse which transitions polarity to indicate the start of a frame of audio data
consisting of multiple channels.

When operating in TDM mode the left channel is output immediately following the frame sync pulse. If right-
channel data is being transmitted, the 2nd channel of data immediately follows the 1st channel data.

ABCI

ADC BCLK Invert (must be set to DBCI)
0 = SDOUT is valid on the rising edge of BCLK and transitions immediately after the rising edge.
1 =SDOUT is valid on the falling edge of BCLK and transitions immediately after the falling edge.

MAXIM
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R5. HFENEOFEFR(E)

BITS FUNCTION

ADC Delay Mode

0 = SDOUT data is valid on the first BCLK edge following an LRCLK edge.

ADLY 1 = SDOUT data is delayed one BCLK cycle so that it is valid on the 2nd BCLK edge following an
LRCLK edge (12S-compatible mode).

ADLY is ignored when TDM = 1.

Stereo Enable

0 = The interface transmits and receives only one channel of data. If right record path is enabled, no

ST data from this channel is transmitted.

1 = The interface operates in stereo. The left and right incoming data are summed to mono and then
routed to the DAC. The summed data is divided by 2 to prevent overload. Both the left and right
record signals are transmitted.

BCLK Select

Configures BCLK when operating in master mode. BSEL has no effect in slave mode. Set BSEL = 010,

unless sharing the bus with multiple devices.

000 = Off

BSEL 001 = 64x LRCLK (192x internal clock divided by 3)

010 = 48x LRCLK (192x internal clock divided by 4)
011 = Reserved for future use.

100 = PCLK/2

101 = PCLK/4

110 = PCLK/8

111 = PCLK/16

20
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AUDIO MASTER MODES (ST =1):
LEFT JUSTIFIED : WCI =0, _BCI =0, _DLY =0

> 703 (lyp) —>f—7ns (typ)
LRCLK LEFT | RIGHT
1/ts
[l RELATIVE TO PCLK (NOTE 7)
o 0 rppRgnmE)E)

= 40ns (m»ax)
" Ons (min) e 705 (typ) e 75 (typ) )

s [ LTLALALFLALALA LA LA LA LA LALS LR LR LA LA L LA L A L AL AL LA LA LA LA LA LA LA LA LA LA LA L L LA AL

o | |« CONFIGURED BY BSEL

25ns (min)w L *‘ 0Ons (min)
o kool Yoroos s or e os)os os oz or oo

LEFT JUSTIFIED + LRCLK INVERT: WCI =1, _BCI =0, _DLY =0

>l 705 (typ) > 7ns(yp)

LRCLK RIGHT LEFT

| = RELATIVE TO PCLK (NOTE 7)

SDOUT D1
40ns (max)
7 7*‘ Ons (min) >l 7ns (typ) >} 7ns (iyp) o -
BOLK i i Tt
250s (min) »‘L > Fons(m‘m) [ CONFIGURED BY BSEL
SOIN 067

LEFT JUSTIFIED + BCLK INVERT: WCI =0, _BCl =1, _DLY =0

e 703 (yp) —la— s (typ)
LRCLK LEFT | RIGHT
s
> |4 RELATIVE TO PCLK (NOTE 7)
SDouT o1

40ns (max)
j Ons min) > 7ns (iyp) >t 7ns (yp)
SRR IR AR AR AR AR AR AR AR AR AR IR AR AR AR AR AR R AR RRRE AR 2R IR AR 2R AR IR AR IR AR IR IR AR IR AR IRRRRASES

N | |« CONFIGURED BY BSEL

25ns (min) ‘¢

125:WCl =0, _BCI =0, _DLY =1

> s (1yp) > 705 (lyp)
LEFT | RIGHT

||« RELATIVE TO PCLK (NOTE 7)

- 40ns(m_ax)
7 Ons (min) e 705 () = 715 1yp) . o

v T
sowc LA LALALALA LA LA LA LA LA LA LR LR LRLRL L LT LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LS

| |« CONFIGURED BY BSEL

25ns (min) »‘ L »] [ Ons (min)
SN 22 oreoriprdfiafnn)

NOTE 7: THE DELAY FROM A BCLK EDGE AND AN LRCLK EDGE IS DETERMINED BY LENGTH OF TIME THAT PCLK (THE INTERNALLY DIVIDED DOWN VERSION OF MCLK AS DEFINED BY THE PSCLK BITS) IS HIGH DURING
ONE PERIOD OF MCLK PLUS THE INTERNAL DELAY. FOR EXAMPLE: IF PCLK = 12.288MHz, THE DELAY BETWEEN BCLK AND LRCLK IS TYPICALLY 45ns.

B 1. $7 & 4% 0w S )
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VOICE (TDM) MASTER MODES:
_BCI=0,HIZ=1,8T=0

= 7ns (fyp) > 7ns (typ)

i RELATIVE TO PCLK (NOTE 8) s
SDouT m
- 40ns (max)
Ons (min) >l 75 (1yp) *Hms(lyp)ﬁ R
BOLK SRR nnnnnnannnn
2505 (mi) T L Fms(mm) | |« CONFIGURED BY BSEL
o AN Z200000C
_BCI=1,HIZ=1,ST=0
e 705 (typ) | 705 (typ)
LRCLK _J— [—
- 1t
[ RELATIVE TO PCLK (NOTE 8)

‘ [ 40ns (max)

Ons (mir) > 70 (typ) >l 705 (1yp)

BT T T A A A A A
_BCI=0,HIZ=0,ST=0
>l 705 (typ) > 705 (yp)
LRCLK [—

1fis

[ RELATIVE TO PCLK (NOTE 8)

‘¢ 40ns (max)

Sbout 15

e >t 705 (typ) >l 705 (1yp). e
BOLK | SRR R
Py
2605 (min) e o s (i) > CONFIGURED BY BSEL
SOIN

_BCI=0,HIZ=1,8T=1

> 7ns (typ)

t«  RELATIVE TO PCLK (NOTE 8)

SDOUT
40ns (max)
Ons (min) | 7ns (yp) -l 705 (iyp) B
BOLK 3
25ns (min) 7 le r ons (min) | = CONFIGURED BY BSEL
SDIN 2

NOTE 8: THE DELAY FROM A BCLK EDGE AND AN LRCLK EDGE IS DETERMINED BY LENGTH OF TIME THAT PCLK (THE INTERNALLY DIVIDED DOWN VERSION OF MCLK AS DEFINED BY THE PSCLK BITS) IS HIGH DURING
ONE PERIOD OF MCLK PLUS THE INTERNAL DELAY. FOR EXAMPLE: IF PCLK = 12.288MHz, THE DELAY BETWEEN BCLK AND LRCLK IS TYPICALLY 45ns.

B2, B B4 O it e LS
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AUDIO SLAVE MODES (ST =1):
LEFT JUSTIFIED: WCI =0, _BCI=0, _DLY=0

LRCLK LEFT |
‘ s
4»‘ [ 25ns (min)
soout - ot5_ [fo1ore¥oiaforforofos)oaXorXos Jos s Xosk pz)oroo)
> \4— 40ns (max)
Ons (min) | |« 30ns (min)
ok T EERRREREL
o (min)" e =) F_OHS min) {7505 (min) | = 30ns (min)
SN 7
LEFT JUSTIFIED + LRCLK INVERT: WCI =1, _BCI=0, _DLY =0
LRCLK RIGHT | LEFT
/£ >
| < 25ns (min) ° Ons (min)
soouT o5 I@Ml@@@@l@@@
B HS max
Ons (min) | | 30ns (min)
BOLK _; J_U
25ns (min) - 4»1 ‘4- Ons (min) " ‘4- 75ns (min) -’1 }4'
SN ) 0,0 .0 ) . .

LEFT JUSTIFIED + BCLK INVERT: WCI =0, _BCI =1, _DLY=0

LROLK LEFT

| RIGHT

| = 2505 (min)

SDoUT D15

Ons (min) | [« 30ns (min)

BOLK '—|_H

25ns (min)

SON Z7ZZZ019014013(p12fPrijpro) oo} osx 7y e X s pa) o) p2) o100
12S:WCI =0, _BCI=0, DLY=1

LRCLK

| | 7505 (min)

.- 4»‘ F—Ons(mm)

LEFT

p14fp12)012)prr)prof o) 0e D06 J0s {o4) s o2)or Yoo )
-» |l 40ns (max)

| RIGHT

’}‘

- 25ns (min)

SDOUT D15
\4— 40ns (max)
j s (min) | |« 30ns (min)
BCLK 5 B
25ns (min) - J Ons (min) > b 75 min) > -
SON - ZZZZ)015Jo o312t fo10{s o8 J 7 e Xos o {032 o1 Yoo

(1)rejo12{or )o10fbo e or) s os)D4) 3 X o2 1) oo

- Ons (min) >

r14)0r9r2)orforo(oe fosXorxDe osXpefosozforfoo X )

3. E07 B A% O S MBS0

MAXIM
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VOICE (TDM) SLAVE MODES: _BCI =0, HIZ=1,ST=0

|
*‘ - i " Ors (min) -TV* Ons (min)
& 74 % %

40ns (max)
Ons (min)

s 40ns((ma>;) ‘
Ons (min ’
_H BOHS(mm) AU S T T T S T - S e e S S A it R N A N |
s L IRRR U L A L UL

25ns (min) L’ ‘VJ ‘4- 0ns (min) »| |« 7505 (min) > |-

1/fs

Ons (min) | Tl
Ons (min)

Sbout

- 40ns (max)

0ns (min) —{ [ 30ns (min)

BCLK

25ns (min) L— J r. ons (min) »| | 7505 (min) > |-

son - 22 sl o s Yoo Yee (s X0 o Z2ZZ % 7z X X X
_BCI=0, HiZ=1,5T=1

LRCLK

’J ‘l s Ons (min) e
= 25ns (min) Ons (min)
soout ///I>GMIIE@GIIII@@E@E@IW 2D O
[« 40ns (max)

Ons (min) —»| {a— 30ns (min)
s IRy

25ns (min) ‘4— J &= Ons (min) > e Tans(min aalng

B4, BT B A% O ik MRS

24

MAXIMN




161y, EHE1EE #icodec

MAXO8607H A Al i () =i ARG BRI A% . W] T #8 ORI R
FRER . B URBCR AT X E IR

*R6. HFEMATER

REGISTER ADDRESS B7 B6 B5 B4 B3 B2 B1 BO
0x08 AVFLT DVFLT
BITS FUNCTION
AVFLT ADC Voice Filter Frequency Select. See Table 7.
DVFLT DAC Voice Filter Frequency Select. See Table 7.

RT7. HFIEHHR

CODE FILTER TYPE SAMPLE RATE DESCRIPTION
0x0 — — Disabled
0x1 Elliptical 16kHz Elliptical highpass with 217Hz notch
0x2 Butterworth 16kHz 500Hz Butterworth highpass
0x3 Elliptical 8kHz Elliptical highpass with 217Hz notch
Ox4 Butterworth 8kHz 500Hz Butterworth highpass
0x5 Butterworth 48kHz 200Hz Butterworth highpass
0x6 to OxF — — Reserved

MAXIM 25
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HFBELH

MAX9860 A4 R A% &l B AR AL TRt R ThRe . ™0
AN ST Y B 25 R R R ST . BRI R AL T 1 25
VEHE, T B AR T4 R T 0 I

R8. HFRTEHFER

REGISTER ADDRESS BZ | B | B | B4 | B3 B2 B1 BO
0x09 DVA
0x0A ADCRL | ADCLL
0x0B o | DVG | DVST
BITS FUNCTION
DAC Level Adjust
Adjusts the digital audio level before being converted by the DAC. The least significant bit of DVA is
always 0.
CODE GAIN CODE GAIN CODE GAIN
0x00 +3 0x40 -29 0x80 -61
0x02 +2 0x42 -30 0x82 -62
0x04 +1 0x44 -31 0x84 -63
0x06 0 0x46 -32 0x86 -64
0x08 -1 0x48 -33 0x88 -65
0x0A -2 Ox4A -34 0x8A -66
0x0C -3 0x4C -35 0x8C -67
OXOE -4 OX4E -36 Ox8E -68
0x10 -5 0x50 -37 0x90 -69
0x12 -6 0x52 -38 0x92 -70
0x14 -7 0x54 -39 0x94 71
0x16 -8 0x56 -40 0x96 -72
0x18 -9 0x58 -41 0x98 -73
0x1A -10 OX5A -42 0x9A -74
DVA 0x1C -11 0x5C -43 0x9C -75
Ox1E -12 OX5E -44 Ox9E -76
0x20 -13 0x60 -45 0XAQ 77
0x22 -14 0x62 -46 O0XA2 -78
0x24 -15 0x64 -47 OxA4 -79
0x26 -16 0x66 -48 0XA6 -80
0x28 -17 0x68 -49 0xA8 -81
0x2A -18 Ox6A -50 OXAA -82
0x2C -19 0x6C -51 0XAC -83
Ox2E -20 Ox6E -52 OXAE -84
0x30 -21 0x70 -53 0xBO -85
0x32 -22 0x72 -54 0xB2 -86
0x34 -23 0x74 -55 0xB4 -87
0x36 -24 0x76 -56 0xB6 -88
0x38 -25 0x78 -57 0xB8 -89
0x3A -26 Ox7A -58 0xBA -90
0x3C -27 0x7C -59 > 0xBC MUTE
Ox3E -08 Ox7E -60 — —
26 MAXIMN
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*R8. B T=HIF TR (L)

BITS FUNCTION
Left and Right ADC Output Level
Adjusts the digital audio level output by the ADCs.
CODE GAIN
0x0 +3
Ox1 +2
Ox2 +1
0x3 0
Ox4 -1
0x5 -2
ADCRL/ADCLL 0x6 -3
0x7 -4
0x8 -5
0x9 -6
OxA -7
0xB -8
oxC -8
0xD -10
OxE -11
OxF -12
DAC Gain
The gain set by DVG adds to the level set by DVA.
CODE GAIN
DVG 00 0
01 +6
10 +12
11 +18
Sidetone
Sets the level of left ADC output mixed into the DAC.
CODE GAIN CODE GAIN
0x00 Disabled 0x10 -30
0x01 0 Ox11 -32
0x02 -2 0x12 -34
0x03 -4 0x13 -36
0x04 -6 0x14 -38
0x05 -8 0x15 -40
DVST 0x06 -10 0x16 -42
0x07 -12 ox17 -44
0x08 -14 0x18 -46
0x09 -16 0x19 -48
O0x0A -18 Ox1A -50
0x0B -20 0x1B -52
0x0C -22 0x1C -54
0x0D -24 0x1D -56
Ox0E -26 Ox1E -58
Ox0F -28 Ox1F -60
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MRS . X TR B — R ST KA A

ELVE N
MAXO860 £ it 1 W 22 53 22 32 Wi A DL K — ST 2% 5
B BRI 155V & S XU B . AR gL R i, Ze
EERNATIERESEFS, AFEERKATICR TR

HEEAE

FIEEF A, TAERAGFEEADC. &N fF 54l

WIS TOR, RIFEEADC. 25— R At vl $EAY0dB.
20dBE# 30dB UL &H 5 B R — ] Ga AR Y o K AR
(PGA), MOdBZE20dBH] ¥, 4+ HN1dB. PCGATRMLT Fh:
WITHRE , K 438 2 250 A IS (7% L 4 Wl 79 i 42 /N . 22 30 XU
ANEERTERITES ILES.

MICBIAS

1.55V

MICLP

REG

AKX
MAX9860

0/20/3008
Vem 0dB to +200B

+

MICLN

MICGND

1|
= |=
(sp] (<)
o} X
= vl

/\/\/\/—fvw h
+

PREAMP

AGC

0/20/30dB

PREAMP

0dB to +20dB /

B5. ZSE KA HER]
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R9. ERNMAFFHR

REGISTER ADDRESS B7 B6 B5 B4 B3 B2 B1 BO
0x0C 0 PAM PGAM
BITS FUNCTION

Left and Right Microphone Preamp Gain
CODE GAIN (dB)
00 Disabled
PAM 01 0
10 +20
11 +30
Note: Selecting 00 disables the microphone inputs and microphone bias automatically.
Left and Right Microphone PGA
CODE GAIN (dB) CODE GAIN (dB)
0x00 +20 0x0B +9
0x01 +19 0x0C +8
0x02 +18 0x0D +7
0x03 +17 OxOE +6
0x04 +16 O0xOF +5
PGAM 0x05 +15 0x10 +4
0x06 +14 O0x11 +3
0x07 +13 0x12 +2
0x08 +12 0x13 +1
0x09 +11 > 0x14 0
Ox0A +10 — —

Note: When AGC is enabled, the AGC controller overrides these settings.
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B 3118 s 1= #I(AGC) FILE Bt 18

MAX9860 (4 14 f#% 2z ve. Wi A #47 A AGC. it AGCHLD %
BRI E] SR AE AGC . AGC BhsH 425 I I PGA 2 78 X
AR, P 20dBH AGE R AR RRE R, BE T &
T 1T 35 4R B PR AE . AGCIRRERT, 281044 W5 M ADC
A E S, SRE T H A 3 S X PGA 3 173
IR, MAGCHBERNT, PGAMARREY H F 4fs.

HTAGCH K THA M B E IR NGES, Frbikg
JESEPR B3R T20dB. T FPLX — )8, g R At T
FCEINAE, v RT3 5 . SR DL S R D R
FARTTIR R e 28 THEIRESARE, MAX9860H 1Y
MR R M T e B P S . B TRT
[ Z, R REACRRIOR . AT T/ERAEH Y Automatic
Gain Control ThresholdsF1Noise Gate Thresholds fH £k [& 45 H

T BE AGC AN A5 e il I A RS S A% il 2% .
#10. AGCHNIE =ik i85 77 =5
REGISTER ADDRESS B7 B6 B5 B4 B3 B2 B1 BO
OxOE AGCSRC AGCRLS AGCATK AGCHLD
OxOF ANTH AGCTH
BITS FUNCTION
AGC/Noise Gate Signal Source Select
AGCSRC 0 = The left ADC output is used by the AGC and noise gate.
1 = The sum of the left and right ADC outputs is used by the AGC and noise gate.
AGC Release Time
Time taken by the AGC circuit to increase the gain from minimum to maximum.
CODE TIME
000 78ms
001 156ms
AGCRLS 010 312ms
011 625ms
100 1.25s
101 2.5s
110 5s
111 10s
AGC Attack Time
The time constant of the AGC gain reduction curve.
CODE TIME (ms)
AGCATK 00 3
01 12
10 50
1 200
AGC Hold Time
Time the AGC circuit waits before beginning to increase gain when a signal below the threshold is
detected.
CODE TIME (ms)
AGCHLD 00 AGC disabled
01 50
10 100
11 400

30
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£10. AGCHIE B IEBHFFeR (L)

BITS FUNCTION

Noise Gate Threshold

The signal level at which the noise gate begins reducing the gain. When the signal level is above the
threshold the noise gate has no effect. When the signal level is below the threshold, the noise gate
decreases the gain by 1dB for every 2dB the signal is below the threshold.

The noise gate can be enabled independently from AGC. When AGC is enabled, PGAM must be set to
+20dB (indicating a small signal is present) for the noise gate to attenuate.

For microphone signals, use the noise gate and AGC simultaneously with ANTH set between -16dB

and -28dB.
ANTH ANTHI[3:0] LEVEL (dBFS) ANTH[3:0] LEVEL (dBFS)
0x0 Disabled 0x8 -44
Ox1 -72 0x9 -40
0x2 -68 OxA -36
0x3 -64 0xB -32
0x4 -60 0xC -28
0x5 -56 0xD -24
0x6 -52 OxE -20
ox7 -48 OxF -16

AGC Signal Threshold
The target output signal level. When the signal level is below the threshold, the AGC increases the
gain. The signal level is measured after ADCRL and ADCLL are applied to the ADC output.

ANTH[3:0] LEVEL (dBFS) ANTH[3:0] LEVEL (dBFS)
0x0 3 0x8 11
ox1 4 0x9 12
AGCTH 0x2 5 OXA 13
0x3 6 0xB 14
0Ox4 -7 0xC -15
0%5 8 0xD 16
0x6 9 OXE 47
ox7 10 OxF 18
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BREE

MAX9860 HA 5E 5 i HL JE A F P, nf f KA EE BRI AE .

DACHI AN ADCH DLy 5r B AE , B DL AR 7 21 A

B -

®N. BEEETESR

REGISTER ADDRESS B7 B6 B5 B4 B3 B2 B1 BO
0x10 SHDN 0 0 0 DACEN 0 ADCLEN ADCREN
BITS FUNCTION

Active-Low Software Shutdown
0 = MAX9860 is in full shutdown.
1 = MAX9860 is powered on.

When SHDN = 0. All register settings are preserved and the 12C interface remains active.

DAC Enable
0 = DAC disabled.
1 = DAC enabled.

DACEN

ADC Left/Right Enable
0 = Left/right ADC enabled.

ADCLEN/ADCREN 1 = Left/right ADC disabled.

The left ADC must be enabled when using the right ADC.

KR 7 45

MAXO8607 A — WA A, 777 (E IR A S FRAS . Ay
(9 A G 24 0x40.

R12. A REFER

ADDR B7 | B6 | B5 |

| B3 | B2 | B1 | B0

OxFF

REV

PCEiT#0O
MAX9860% FII2C/SMBus™ 7 22k sp 474 10, g —Af
ERATHCHE 26 (SDA)FI — AR B AT £ (SCL) . SDAFISCLHAY
A b 2R = 8 400kHz, 7 8 T MAX9860 1 E AL [A] 1y il
5. B~ N2EE: OB PR . EVERL = 4ESCL
H R G . EALUREARN N L. Bl 5 R
il BEELEHIET, IMMAX9860E A% .
& —MEH 4 H1 START (S)8i REPEATED START (Sr)4%
{FISTOP (P)& - H vt & 3% EMAXIS60HI EAFK A
80, HJFIEN Ak, EHMAMAXO860 LB A AT,
RIEFAN B MHHE, Bl S B 9> SCLAK#. MAX9860

SMBus /2 Intel Corp. HI R #7 -
32

A SDA K £ HE, 5 EVERSCLKR A . EHLE
P BB BRI e AT . B AR
STARTE{REPEATED START %14 JER & FISTOP 441444
BT, SDARE 24 A MR FF ikt . SDA g —4> kL
HLPH, 3% KF500Q. SCLIUE N A . IIREBE LG
ZAFW, wWFE BTN EEIRSCLE E, SCLLNFE
—A EhiERH, @R KT 500Q. SDAFISCLEZ: b Hi Ik,
BH ORI PR R0 . e EBc FELBEL AR 4P MA X 9860 Y i 7 i A f 3% S
& bR EBRMHE, HRREERELLES ST
AR
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T/X/

‘ tsu DAT !
—h & typ pAT

HoSA—B e

tsu,sTA <—N

Ao

4— IBUF—N
%THD STA _» a_ s H |
! i tsu, sm <—>

.

R tF
START CONDITION REPEATED START CONDITION STOP START
CONDITION CONDITION
6. 248 1017
i 5 %1 A
B SCLJE B — MR AL . 78 SCL Rk 1) v HEL -4 1] TEE AR, NANMACK)ZBINE40L, EMAX9860

N, SDA L REHENIREFEE . 24 SCL & B T, SDA
LB@ﬁ%%@frﬁ%ﬂ%%(m%ESTART#WSTOP SERAT) .

STARTHISTOP £ 14

BN, SDARISCLYZS AR A m . EvlEa
RIESTART ()& MR EahiE (S, START#M42&SCLA S
HLFIE, SDAH & EMERIBEAE . STOP (P) 4144 SCL N &
i, SDAMMEEI S BT kE T EVISTART %
PEIEFIMAX9860FF 4 f& it . EMLEAL & 3% STOP F 44 1k
AP RUR L . W = A 192 REPEATED START (Sr)
FA AR STOP A, M RAR A 2L

1BHISTOP & 14

MAX9860 7F %5 ## 1% i 4 (4] T Bl BF 12 5 STOP &4, BRIk
STOP % {455 START &4 i BRTE [F] — i HF Bk of . i T IE
W TAE, B20#E 5 START & 4AH TR (19 SCL = HL - ik v 35 7]
R 1%STOP 4.

Mtk
MR E AT A = AL(MSB), e R S/ H AL .
TMAX9860, 74~ f 0010000, H32/5 5 i A 1% &
1 (HEE = 0x21) AT K MAX 9860 BC & A e fi X . #513e/
HESRIGE HO Ak = 0x20) A1 HMAXOB60RL & B
B iZHIE R AE START 21 )5 415 FIMAX9860 1915 .

HY5E— AT

MAXIM

X AR A B F TR FE S (LES). IS
Ml 72 BT, A8 AMAXOS607E E ML= 4 /Y 5594
It 4 ik b 30 1) P9 G SDA . W A0 ACK AT DAUAS: 1 2k L ) %5
P fes . R ET BE R R AR, W& B
R EHR AL 5. A BIR G RARN, B ENSEE
5. HMAXO8604b F A 2Um, 7858 9Nk fik i 34 ]
FALRLAR SDA K M A BRI . BUGEREFEY G, E
BRIENEGS, HEIRAkS L. 24 EPLMAMAXI8601E
BEHRER R IE 7 , REAENE, FE)E=ESTOPS&/E.

S#HERK
S MAX9860 i 5 H#54F f145 START 4544« WALt bk ATR/W iz
(B0). FIRACE NFBAAF AL Fe 50 — N EdE T, 14
2R T AISTOP & 44 @9%%%@MAX9860§/\
IAS AT BRI B9 E R A% 2. B 10877 R T MAX9860E
AN B B 1 A R
R/AW 785 15 B o 0 (19 M HE 26 7R AL ZE I MA X 9860 5 £ #fs -
MAX98607E AL Az Y 55 94~ SCL Jbk b 317 1) o7 25 $2 Wi 3] B
Hodik.

MR IR 1 55— 15 e B MAX9860 1 P4 #5237 A7 4 H bk 48
Bt 1REFEURMAXO860 B AT — I HINLE . MAX9860
FEAZMC I M k35 41 2R 5 Ak B2 ik i
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el e M

[]7. START (S). STOP (P)HIREPEATED START (S)4¢ 1

START

CONDITION
ScL o 1\ fas\ 9

CLOCK PULSE FOR
ACKNOWLEDGMENT

: NOTACKNOWLEDGE\
SDA \ / X
ACKNOWLEDGE
8.
ACKNOWLEDGE FROM MAX9860 ———
B7 | B6 | B5 | B4 |B3|B2|B1]|RO
ACKNOWLEDGE FROM MAX9860—+ ACKNOWLEDGE FROM MAX9860—+ A A i 1 i 11
Y
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
S SLAVE ADDRESS 0 | A REGISTER ADDRESS A DATA BYTE Al
I S A ! T R Tt B R R Rt N T N
_ \ \
RNVJ 1BYTE /

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

9. [[MAX98605 A 115415

K& FIMAX9860 1 5 = F 11 A B AF5 & 7 77 a4 10 £ .
MAX9860 & % M 2 ik inp e/ B2 W8 B4 2717 . BRIk
25, mibfRE E BN E T - A Fatit. |
)32 1 R 0 AL RE 08 7E — 2 Sl PR X I SR 1) A AR A
AT EEAE. B0/ R i i — A5 A 2435 74 -
Tl & STOP &AM, &1k, KFOxI10/MF 74
HUhE#E AR B . AR EX X S i BT E R AE .

34

AL N, FRRRWALE L, JEohiEiE. MAX9860
TE 559/~ SCLI #t ik b JH AT R (IR SDA , - R 24 F2 5 3] ) M
Ib. START )5 BR B2 ar &, #f Huhb 356 =2 00 8 7 17 4%
0x00-.

MMAXO860 53K 55 — 7 2 WA A Ox00 (9 A 2. K%
A B 7ESCLIY LTI AR, ik Fi S 18 B v i U
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ACKNOWLEDGE FROM MAX9860

ACKNOWLEDGE FROM MAX9860

|B7|BG|BS|B4|BS|BZ|B1|BO|

ACKNOWLEDGE FROM MAX9860

|B?|BG|BS|B4|BB|BZ|B1|BO|

ﬁACKNOWLEDGE FROM MAX9860 —
T T T T T T T T T T T T T T ? +| T ? T ? T ? T ? T +| TT ? T ? T +| T ? T ? T ? T ? T +I —_
[s] staveaDDRESS, (o |A] | resisTERADDRESS | | A | DAABYIET . | A R
A S A
RAW 1BYTE ‘ 1BYTE
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

10 [iIMAX9860°5 A N-T~F T84

ACKNOWLEDGE FROM MAX9860 _+ ACKNOWLEDGE FROM MAX9860

NOT ACKNOWLEDGE FROM MASTER
ACKNOWLEDGE FROM MAX9860

[s| swwveaoomess, | (oA | | mecisTeRpooRess | [A[sr sLAvEADDRESS | 1A DATABYTE | Ale]
 — ]
i REPEATED START RAW 1BYTE \
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER
11, MMAX9S60TEH 11~ 15 0 £ 47
ACKNOWLEDGE FROM MAYS360 — - ACKNOWLEDGE FROM MAYGBGD— - ACKNOHLEDGE FROM MAYGEO
[s] swveaporéss; | o [a| | mecistenpooress | [ [s) suAvedooRess | 1A DATABYTE | Alr]
el
R REPEATED START RV 1BYTE \

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

A 12. KAMAX9S60E N7 T 19 5

)G HEE BB G . X E B3k 5 D R 1R AE — > % S
PN BV AT S S B A R AT A A . R T E R
W, A RIESTOP (P) &M, WL EET —4STOP &M,
HJG ERFE 7 — A, WS — N AT
25 0x00 Y B -

RIREATS Z AT, TR HE TS S TE B — N A AT
2 FHLE S E R IEMAXOS60 K ML, I R/W A E
KO0, SRJGFERIEFAAIE T E ki85 . 25 ki
REPEATED START (Sr) &1, #AJF B4 L 6 M HihE 3%
R/WLE R 1. MAX9S860KEf5 & ik 5 & FF franF N2 .
KIEFTEH—ANFIG, Hkiss 8 shsg.

MAXIM

R AU 5 IRF A ik o 308160 o AR MSCR B 7  EAT R
EALIRE R d G — 1 Z ST A R 1Y
g — NP ZERB ENEENENERFS, Rk
STOPZ M. B4 T MMAXO860 3L — 4~ 19 Y i A%
X, E1280R R MAMAXIS60 LB 4~ T5 s =X .
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Co — = el
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o
TOP VIEW & 5 35 & Z
S & 2 S S o
= = = = = ‘E
241 1231 1221 1211 1201 (19!

MICBIAS | 1 118 | BCLK
w|in ) o
PREG| 3 maxim | L6 [son
REF | 4 MAX3860 15 | spour
] R i 114wk
AVDD | 6 113 | ovop

708l ol 0l 1) 12!
2
THIN QFN
4mm x 4mm
“EP - EXPOSED PAD
B fElEE

T2 A R A SR AR RE B . 1TFMAX9860
HPCBI, i 24 (1% FE i B 8 ] DLKE MAX 9860 1) AL 481 350 43
ST XARAE T RIS 0 E AN S HIE
o LT

HEPCBI & FJZ b F K I ARG S 42 3 2 ] DU dRe /b 348
A, SRR AT BEJE A9 3E 4% AGND. DGNDAIMICGND
HEEEREME . YT GRS ERE . K
TR PRAGGEE 2 () SR 3L, FF AR LI R A R
PEWES .

DU S I B 26 K BE ¥ REG . PREGHIREF I 1) 32 % FiL 75 B 43
FEE R MOE . I8 B R B2 £ AGND FIMICGND 1938 #%
KERM. BAVDD HiE5H 2 AGND. #MICBIAS B #
32 2 MICGND.

DU R K R, K4 2 B 2 T A SUF 10N T
%4 ZDGND. #DVDDAIDVDDIO B #5% % 2 DGND.
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B T EMAXI860 i1 & T K5 5 LA 22 70 3 J7 A 2k,
O ERUE S R RE ST . JF H B AR R E LK.
24 (o ) B 2 v A B AR, AR R SR
AR B VL B K 0 3 S XU AR S A AR, AR5 K IE A
TAELAE N ZEITXT

MAX9860 /Y # B QEN £ 3¢ T 5 A — MR AL, 2R 4R
7 WE I PCB Y B S Al i, AT BB 25 AP
TR %R R B 12 3 AGND.

MEA —DEREV kit), AIFEAMAX9860/ PCBAT
SE . M VR A A AT PR B B MAX9860, FEEE L T 5
TR, AT SRR &
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ThEEHE R/ B B T (EE i

17VT0 36V 17VT0 1.9V 17VT0 1.9V
/ / /
0—_| "—_l [
1uF 1uF IOJMFImuF
11 —Vl_ 13 5 6] = =
DVDDIO DVDD ' AVDD
DIGITAL ! ANALOG
0, 460, :
_ soour |15 +1208, +240B -90dB 700 :  ouTP
B INTERPOLATION
son |s || Mono amn M/ [
! DIGITAL AUDIO : | oumn
INTERFACE é ® é é 5
P LROLK |17 :
MAXIM : 0,
‘ BOLK |18 MAX9860 : 070 +200B 20dB, 1uF
6008 70 008 : (1dB STEPS) 3008 2| mictp |
(2B STEPS) |
DVDDIO é
1248 70 +3d8 2| MIcLN |

|
100 ® é’) Tuf

/7 ke DECHATION
a |1o FILTER 070 +20dB 1uF
* 10B STEPS
TIMING AND é é)} ( ) 21 |micrp ||_

Mok |14 CONTROL LOGIC TOWLEVEL I

> > AUDIO 20 [MICRN |

DVDDIO QUIETING : é '

CONTROL : MICBIAS ThF
é AUTOMATIC | @ f ]
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 121 4x4 16L_4x4 20L 4x4 24L 4x4 28L 4x4 PKG. 2 E2
REF. | MIN. [NOM. | MAX. | MIN. | NOM. [ Max. | MIN, [ NOM. [ Max. [ MIN. | nom. ] Max. | Man. [ NoM. [ Max. CODES MIN. | NOM.| MAX.| MIN. | NOM. | MAX.
A | 070 [075 [ 080070 | 075 [ 080 | 0.70 | 0.75 | 0.80 | 0.70 | 0.75 [ 0.80 | 0.70 | 075 | 0.80 T1244-3 | 1.95 | 240 | 225] 195 [ 210 [ 225
Al 0.0 |002 [ 005 [ 00 |002 o005 | 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 [ 0.25 | 030 | 048 | 023 | 030 [ 045 [ 020 | 025 Tie44-4 [ 195 | 210 | 225] 195 [ 210 | 225
D [390[400 | 440 [ 390 [ 4.00 [ 410 [ 3.90] 400 | 410|390 [ 400 [ 410 [ 390 | 400 [ 410 T2044-2 [ 195 | 210 | 225) 195 [ 210 | 225
E_ [390[400 | 410 [3.90 [4.00 [ 410 [ 3.90] 400 | 410 ] 3.90 [ 400 [ 410 [ 3.90 | 400 [ 410 T2044-3 [ 195 | 210 | 25| 195 [ 210 | 225
e 0.80_BSC. 0.65 BSC. 050 BSC. 050 BSC. 0.40_BSC. To444-2 | 195 | 210 | 225] 195 [ 210 [225
Kk 025 - [ - Joas[ - [ - Joas[ - [ - Joas] -] - Joas] - - Ta444-3 | 245 | 260 263 | 245 | 260 ] 263
L 0.45 [0.55 | 0.65 [ 0.45 [ 055 [ 0.65] 0.45] 055 [ 0.65[ 0.30 [ 0.40 [ 050 | 0.30 [ 0.40 [ 0.50 To444-4 | 245 [ 260 263 | 245 | 260 | 263
N 12 16 20 24 28 To444N-4 | 245 | 260 | 263 | 245 | 260 263
ND 3 4 5 6 7 To444M-1 | 245 | 260 | 263 | 245 | 260 [ 263
NE 3 4 5 6 7 Teg44-1 | 250 | 260] 270 | 250 | 260 [ 270
| Jodsc 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.

A 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.
15. ALL DIMENSIONS ARE THE SAME FOR LEADED ¢-> & PbFREE ¢+) PACKAGE CODES.
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