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MAX20317

General Description

The MAX20317 is an 12C controllable, universal 3.5mm@
accessory management IC. The device provides a universal
jack interface solution, as well as a compact solution for
the power management and interface control of a powered
accessory, such as an active noise cancelling (ANC)
headset.

The MAX20317 automatically measures headset
impedance with a high precision, triple current source
8 bit ADC. After impedance detection, the device also
detects when a headset is in a CTIA or OMTP configuration
and automatically configures the SLEEVE and RING2
terminals to correctly connect the microphone and ground
lines.

When a boost supply is applied, the MAX20317 can
detect the presence of an ANC headset. When the ANC
headset is detected and enabled, a button-press monitoring
circuit activates and flags button presses by detecting the
voltage drop across a sense resistor.

The MAX20317 provides a power line communication tool
to a headset to exchange the data with the host device.
The MAX20317 has the two separate ground sense inputs
from the SLEEVE and RING2 terminals of the connector
to provide a high ground isolation to the audio codec.
The MAX20317 is available in a space-saving, 20-bump,
0.4mm pitch, 1.65mm x 2.05mm wafer-level package
(WLP) and operates over the -40°C to +85°C extended
temperature range.

Applications
e Smart Phones e Tablet PCs
e Phablet e Notebook PCs

Typical Application Circuit

Universal 3.5mm@ Accessory Management IC

Benefits and Features

Allows Wide Range of Applications by Supporting
Universal 3.5mm Jack Types

» Auto-Configuration for CTIA and OMTP Headsets
» Supports MEMS Microphone

* 50mQ Ground Switch

Enables Long Utilization of Accessories by Supplying

Power Through 3.5mm Jack

» Powered Accessory/Headset Detection

» Bypass Switch to Power Accessories such as
ANC Headsets

* Programmable Button Detection in Powered
Accessory Mode

Empowers New Path in Data Communication to

Accessories

» Power Line Communication by 3.5mm Jack

» Bidirectional Digital Data Communication in Power
Mode

» Allow Emergence of New Accessory Types

Provides Comfortable Sounds by Introducing

Automatic Volume Adjustment

» Adaptive Volume Control Based on Precision
Headset Impedance

» False Insertion Detection

Saves Board Space with Small Form Factor
* 1.65mm x 2.05mm 4 x 5 Array 20 Bump 0.4mm
Pitch WLP

Ordering Information appears at end of data sheet.
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MAX20317

Absolute Maximum Ratings

Universal 3.5mm@ Accessory Management IC

All voltages are referred to GND unless otherwise noted Continuous Current into Any Other Terminal ................. +100mA

Vce, SCL, SDA, INT e -0.3V to +6V Continuous Power Dissipation (Multilayer Board)

VBOOST RSEN ..ot -0.3V to +12V (Derate 18.02mW/°C above +70°C).........cccceeeruene 1441.6mW

MIC_OUT ....0.3V to Ve + 0.3V Operating Temperature Range ..-40°C to +85°C

DETIN ..o -3V to Vge + 0.3V Junction Temperature..............cccooviiiiiiniiice e +150°C

SLEEVE, SLEEVE_SL, SLEEVE_SR, Storage Temperature Range..........ccccocceenneene -65°C to +150°C
RING2, RING2_SL, RING2_SR.......ccccceevcvireens -0.3V to +6V Soldering Temperature (Reflow).........ccccccvveviiiveniiinnnnn. +260°C

G_SNSL, G_SNSR ....ceeiiiiiieiieieeie e -0.3V to +0.3V

Continuous Current into VgoosT, RSEN,

MIC_OUT, RING2, SLEEVE............ccciiiiiiiiiiee +200mA

Package Thermal Characteristics (Note 1)

WLP
Junction-to-Ambient Thermal Resistance,
Four Layer Board (Ba) «...coveoevvvieiiiiiiciiiiieeee 55.49°C/W

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.maximintegrated.com/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

(Ve = +3.0V to +5.5V, VgoosT = OV to +5.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Vgg = +3.5V,
Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
Vce
Supply Voltage Range Vee 3 5.5 \Y
Vce POR VccPoR 0.9 1.7 2.45 \Y
Vce = +3.5V, DETIN = 1 2 5 A
M
Ve Supply Current oo BYPASS (0x08[2]) = 0, DETIN = 0 10 15
Ve = +3.5V, BYPASS (0x08[2]) = 1,
DETIN =0, lygoosT = 30mA 01 0.2 mA
Bypass Supply Voltage
Range VBooOsST 5.5 v
DETIN
DETIN Pullup Current IDETIN_PU 4.5 MA
DETIN Detection 1/3 x 1/2 x 2/3 x Vv
Threshold Vce Vce Vce
SET_IDET (0x0BJ[5:4]) = 01 95 100 105 pA
DETIN Current Source IDETIN SET_IDET (0x0B[5:4]) = 10 1.05 1.1 1.15 A
m
SET_IDET (0x0B[5:4]) = 11 5.25 5.5 5.75
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MAX20317 Universal 3.5mm@ Accessory Management IC

Electrical Characteristics (continued)

(Vce = +3.0V to +5.5V, VgoosT = OV to +5.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = +3.5V,
Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
BYPASS SWITCH
Output Shutdown _
Rsgn Drop VsH VBoosT = 5.0V 1.28 1.36 1.44 V
. Vee =4.2V, VgoosT = 5.0V,
Bypass Switch Ron Reypass lgvpass = 150mA 1 15 Q
. VRSEN = 5V £ 50mV,
Off Isolation to SLEEVE f = 20Hz to 20kHz -90 dB
SLEEVE, RING2 (GND MUX SWITCH)
Ground MUX Switch Ron Remp Ve = 3.5V 50 85 mQ
Ground MUX Switch
Bandwidth Rsource = RLoap = 50Q 300 MHz
Ground Switch PSRR PSRRgnDsw | Ve = 3.5V, Rsource = 50Q, f=217Hz -96 dB
Ground Bypass Switch 100mVpk-pk, DC bias = 0V, f = 20Hz 0.002 Y
THD to 20KHz, Rsourcke = RLoap = 50Q ’ °
SLEEVE, RING2 (MIC MUX SWITCH)
MIC Switch Turn-On Time 5 us
MIC Switch Turn-Off Time 4 us
MIC Switch Ron RmIC Vce = 3.5V, 1= 10mA 1 2 0
MIC Switch Bandwidth Rsource = RLoap = 50Q 25 MHz
MIC Switch PSRR Vec = 3.5V, Rsource = 500, -90 dB
f=217Hz
MIC Switch Isolation -90 dB
VBoosT» RSEN (ANC DETECTION)
Using 6.8Q External Sense for ANC
. detection, range from 1.5 to 5mA
ﬁsccugiadset Detection (ADC2_HL(0x0B[2])) = 1. 3 +3 %
y Thresholds 12C Programmable by
HSDET_VAL
Using 6.8Q External Sense, range from
Button Press Current 5mA to 200mA (ADC2_HL(0x0B[2])) = 0. 3 +3 Y
Measurement Accuracy Thresholds 12C Programmable by °
HSDET_VAL
COM_THRSJ[1:0](0x08[1:0]) = 00 87 88 89 %VBOOST
ANC Button Detection COM_THRS[1:0] (0x08[1:0]) = 01 89 ) 91 | %VgoosT
Interrupt Falling Edge VcoMm DET 5
Threshold - COM_THRSJ[1:0] (0x08[1:0]) = 10 91 92 93 %VBOOST
COM_THRSJ1:0] (0x08[1:0]) = 11 93 94 95 %VBOOST
BOOST OVP OVLO
Threshold VBOOST 0VLO | VBOOST slew rate < 1V/us 5.6 5.75 5.94 \%
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MAX20317 Universal 3.5mm@ Accessory Management IC

Electrical Characteristics (continued)

(Vce = +3.0V to +5.5V, VgoosT = OV to +5.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Vg = +3.5V,
Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
GROUND SENSE SWITCH (G_SNSR/G_SNSL)
G_SNS Switch Turn-On

Time 50 HS

G_SNS Switch Turn-Off 3 s

Time M

G_SNS Switch Ron ILoaDp = 10mA 0.8 15 Q

G_SNS Switch Bandwidth 258:;251;:20‘\0 =500, 300 MHz
: Vce =3.3V, RsourcE = RLoap = 500,

G_SNS Switch PSRR f= 217Hz, Vi = 3.3V £0.1V -90 dB
: Vee = 3.3V, Rsource = RLoap = 50Q, )

G_SNS Switch Cross talk = 20Hz to 20kHz, Vagc = £150mV 90 dB

DIGITAL SIGNALS (SDA, SCL, INT)

Input Logic-High ViH 1.4 V

Input Logic-Low Vi 0.4 Vv

Input Leakage Current -1 1 MA

Output Logic-High
Leakage Current loH_LKG Vio =5V 1 MA
(Open-Drain)

Output Logic-Low VoL IsINK = 4mA 0.4 V
POWER LINE COMMUNICATION

VBoosT = 5V, Low is VRseNsE below

PLC Logic-High VeoM DET Vcom _DET Vv
PLC Logic-Low xgg'\oﬂsg;SV, High is VRsensE above Veom pET v
, . I2C Programmable (24/30ps
Time Unit tuNIT Inferredgfrom Tus C|(OCk ) 24130 WS
TX Logic 0 tTxLoGICco 90 110 % tuNIT
TX Logic 1 tTxLoGIC1 Period for low and high 40 60 % tunIT
RX Logic 0 tRxLOGICO 85 115 % tuNnIT
RX Logic 1 trRxLOGIC1 Period for low and high 35 65 % tuNnIT
PLC_SINK (0x18[6]) = 0 90 100 110 mA
PLC TX Current Sink IpLC
PLC_SINK(0x18[6]) = 1 70 80 90 mA
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MAX20317

Universal 3.5mm@ Accessory Management IC

Electrical Characteristics (continued)
(Vo = +3.0V to +5.5V, VgpoosT = 0V to +5.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Vgg = +3.5V,

Ta = +25°C.) (Note 2)

PARAMETER SYMBOL | CONDITIONS TYP MAX UNITS
DYNAMIC
DETIN Falling Edge, DET_DEBOUNCE 15
DETIN Debounce Time tDIDEB (0x0816) = 9 ms
DETIN Falling Edge, DET_DEBOUNCE 300
(0x08[6]) = 1
?EZD/ END Debounce {SEDER I2C selectable: 20/30/40/50ms 30 ms
IpETIN Rise Time fIDETINR Rising 50 ms
IpeTIN Fall Time {IDETINE Falling 50 ms
12C TIMING
fgqi‘i:'ﬂyc'“k fscL 400 kHz
ESD PROTECTION
DETIN Human Body Model +15 kV
SLEEVE, RING2,
gll:El'\E’l\r/\lEG_ZS_R;RSLI‘\I’EIE\gEZZ Human Body Model +10 kV
SL
All Other Pins Human Body Model +2 kV
THERMAL PROTECTION
Thermal Shutdown TSHDN Low to high 130 °C
Thermal Hysteresis THyYsT High to low 20 °C

Note 2: All devices are 100% production tested at Tp = +25°C. Limits over the operating temperature range are guaranteed by

design.

www.maximintegrated.com
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MAX20317 Universal 3.5mm@ Accessory Management IC

Typical Operating Characteristics
(Vce = +3.5V, RgeN = 6.8Q, Ta = +25°C unless otherwise noted.)

SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
8 tocO 16 toc02 200 toc03
7 14 180 ~
/ / 160
=’ g ? — = 140 —
E! Vgopst =5V 3 3
;—, 5 BOPST - / = 10 _—
w i w
£ 4 // '/ ) £ 100
L ,/‘ _ s S
E‘ 3 / Vgoost =0V E 6 EI
3 3 L= 3 4 3
40
1 2 DETIN LOW, BYPASS =0 | 20 DETIN LOW, BYPASS =1
0 DETIN HIGH 0 Viic_our = 2.8V, Veoost = 0V 0 Viic_our = 2.8V, Vgoost = 5V
3.0 35 40 45 5.0 55 30 35 40 45 5.0 55 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
SLEEVE OUTPUT VOLTAGE BYPASS SWITCH OUTPUT VOLTAGE BYPASS SWITCH OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE vs. LOAD CURRENT vs. LOAD CURRENT
285 toc 6 toc05 6 toc06
284
2.83 5 —_— 5
= . — = \
w 282 = =
g w 4 w 4
g 2.81 lseeve=0MA = g e = 1MA % % \
; 2.80 g 3 g 3
E 2 1} =) >
g 279 \ E E
w 278 Isveeve = 4mA 3 3
g
a2 1 1
276 WITH 6.8Q
- Vi our = 2.8V, CTIA . Vo =5V, Vaoost = 5V, CTIA 0 Ve =5V, Vaoost = 5V, CTIA
T 35 40 45 5.0 55 0 50 100 150 200 0 50 100 150 200
SUPPLY VOLTAGE (V) LOAD CURRENT (mA) LOAD CURRENT (mA)
BYPASS SWITCH NORMALIZED ON-RESISTANCE BYPASS SWITCH OFF-ISOLATION
vs. SUPPLY VOLTAGE TO SLEEVE
14 toc07 0 _ta_coﬁ
1.2 >
W ) Ty = +85°C 20
Z 10 |
2 X Ty= 425°C g 0
w ‘ ~
x 08 i w
& = Ty = 40°C e 60
o =z
y 08 2
2 = 30
Z 04 Al LN |
2 100 M TV T
0.2 - N R RERI
Vaoost = 5V, Lonp = 150mA Ve
00 NORMALIZED TO Ve = 4.5V, Ty = +25°C .
3.0 35 40 45 50 55 20 200 2000 20000 200000 2000000
SUPPLY VOLTAGE (V) FREQUENCY (Hz)
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MAX20317

Universal 3.5mm@ Accessory Management IC

Typical Operating Characteristics (continued)
(Vce = +3.5V, RgeN = 6.8Q, Ta = +25°C unless otherwise noted.)
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NORMALIZED TO Vg =45V, Ty = +25°C
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MAX20317 Universal 3.5mm@ Accessory Management IC

Typical Operating Characteristics (continued)
(Vce = +3.5V, RgeN = 6.8Q, Ta = +25°C unless otherwise noted.)

GND SENSE NORMALIZED ON-RESISTANCE GND SENSE NORMALIZED ON-RESISTANCE GND SENSE PSRR
5 vs. SUPPLY VOLTAGE wott s vs. SUPPLY VOLTAGE ot ) vs. FREQUENCY oot
16 16 10
w \ w ~
% 14 ~_ :Zi 14 20
Eo12 'S e — B 12 @ 30 Patli
@ Ty = +85°C @ Ta=+85C | = A
& 10 ———Y 2 1 \\Nﬁf\ w40 LA
£ N s ———— Z X o
3 ~—— Ty= +25°C s} ~—— TA— +25°C = 1
3 0.8 —_—— g 0.8 Y —— § 50 v
2 06 Ta=40°C 2 06 A = 50 Wi
= = i
x ﬂo! /
S 04 S 04 70 Y
02 |—— Vin=0.2V, lopp = 10mA, CTIA 02 |— Vin=0.2V, I opp = 10mA, OMTP 0 W4
00 NORMALIZED TO Vg = 4.5V, T = +25°C 00 NORMALIZED TO Vg =45V, T, = +25°C 0
T 35 40 45 50 55 ) 35 40 45 50 55 10 100 1000 10000 100000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) FREQUENCY (Hz)
BANDWIDTH, OFF-ISOLATION, CROSSTALK BANDWIDTH, OFF-ISOLATION, CROSSTALK
OF SLEEVERINGZ MIC SWITCH , OF GROUND SENSE SWITCH . DETINDEBOUNCETIMING
BANDWIDTH | [T BANDWIDTH CTA 320
/ 20 |-H-H
7 —
=) H HT @ 40 |t 4
= F-ISOLATION =2
& = OFF-ISOLATION Voern 1V/div
= H Hi 2 60 H
Z H!' : ]
g m i % 80 ! i
I |” J\ I CROSSTALK \LL
L il | I\IIIIIIHIII I\I
u | e — 120 LU L
220 200 2000 20000 200000 002 02 2 20 200 2000 20000 200000 200ms/div
FREQUENCY (kHz) FREQUENCY (kHz)
DETIN DEBOUNCE TIMING s DETIN DEBOUNCE TIMING ez
OMTP 320 CTIA 220Q
g
J
.
Voern ‘ 1V/div Voern Vidiv
H PN

vir [ 5Vidiv Vi [ SVidiv

200ms/div 200ms/div

www.maximintegrated.com Maxim Integrated | 8



MAX20317

Universal 3.5mm@ Accessory Management IC

Typical Operating Characteristics (continued)
(Vce = +3.5V, RgpN = 6.8Q, Ta = +25°C unless otherwise noted.)

DETIN DEBOUNCE TIMING wos
CTA 1kQ
——
4 Vsteeve
Voerin 1Vidiv
o
Vinr 5V/div VoL
200ms/div
SLEEVE DISCHARGE TIME oo
toc:
v
Vsieeve \ V/div
Voern « 5Vidiv
CTIA, DETIN 0 TO 1
MIC_OUT 2.2kQ PULL UP TO 2.8V
4ps/div
PLC COMMUNICATION
(SLEEVE) RX
toc30
NP1
Vsieeve 1Vidiv
ov

MAX20317 RECEIVE
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200ps/div

SLEEVE WAVEFORM
BYPASS FROM1TO 0

toc:

27

u

Vsteeve 2Vidiv
oV
Vsct MMWWMMW 5Vidiv

CTIA, Vioost =5V

MIC_OUT 2.2kQ PULL UP TO 2.8V

Vaoost OVP

100ps/div

toc29

v

5Vidiv

SLEEVE WAVEFORM
BYPASS FROM0TO 1 2o
U
]
2VIdiv
am L i
CTIA, Vgoost =5V
MIC_OUT 2.2kQ PULL UP TO 2,8V
100ps/div
VBOOST
oV
VSLEE\/E
ov

-—-—./\

e
BYPASS ON, Rggy = 6.8Q

5Vidiv
P

100us/div

PLC COMMUNICATION
(SLEEVE) TX

toc31

A

I

VSLEEVE

oV

MAX20317 TRANSMIT

1Vidiv

200ps/div
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MAX20317

Bump Configuration

Universal 3.5mm@ Accessory Management IC

TOP VIEW
(BUMP SIDE DOWN) MAX20317
1 2 3 4 5
+ . . . .
{\/SLEEVE\/\ {: DETIN | {\/ RSEN | ‘I\/VBOOST\,‘ vee |
(G2} {owp ) {ow}  {oND ) {DoND)
L ouT | x\G,SNSL/) \\\G,SNSR/) L SDA /) . SCL /)
YR JRNGY  femve)  JRNGY
Us oSt U, sk AN
WLP
(2.05mm x 1.65mm)
Bump Descriptions
BUMP NAME FUNCTION
A1 SLEEVE Jack Sleeve Pin Contact
A2 DETIN Jack Insertion Detection Input. An internal comparator monitors DETIN for jack insertion/
removal events.
A3 RSEN RSEN connection for Bypass mode
Supply Voltage Input for Bypass Mode. Bypass VgoosT to ground with a 1uF ceramic
A4 VBoOST . . .
capacitor as close as possible to the device.
Supply Voltage Input. Bypass V¢ to ground with a 1uF decoupling capacitor
A5 Vee : :
as close as possible to the device.

www.maximintegrated.com
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MAX20317

Universal 3.5mm@ Accessory Management IC

Bump Descriptions (continued)

BUMP NAME FUNCTION
B1 RING2 Jack Ring2 Pin Connection
B2, B3, B4 GND Ground. Connect all GND and DGND pins together.

B5 DGND Digital Ground. Connect all GND and DGND pins together.

C1 MIC_OUT Microphone to Phone Codec Output

c2 G_SNSL Left Grf)und Reference 'Senscle. G_SNSLis a' ground reference prior to the ground switch
to obtain a high ground isolation for the audio codec.

c3 G_SNSR Right Qrounq Referencg Sen§e. G_SNSL is' a ground reference prior to the ground switch
to obtain a high ground isolation for the audio codec.

C4 SDA I2C Data Line

C5 SCL 12C Clock

D1 SLEEVE_SL Jack Sleeve Kelvin Pin Contact for Left Audio Line

D2 RING2_SL Jack Ring2 Kelvin Pin Contact for Left Audio Line

D3 SLEEVE_SR Jack Sleeve Kelvin Pin Contact for Right Audio Line

D4 RING2_SR Jack Ring2 Kelvin Pin Contact for Right Audio Line

D5 INT I2C Active-Low, Open-Drain Interrupt Output. Connect INT to an external pullup resistor.

www.maximintegrated.com
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MAX20317 Universal 3.5mm@ Accessory Management IC

Block Diagram

Vsrs Vasy 680
1 1 AVAYAY,
I 1uF 1uF
Vee - VBoosT RSEN
,— VRSEN
HIGH PSRR ANC BUTTON VBOOST VRSEN
INTERNAL SUPPLY DETECTION
MAX20317
ANC VBST_FT
DETECTION :_|: (T= 1[;18)
\ \ -
GAIN CONTROL BYPASS_SW
scL _ Pe ) ,\
= [}
__ SDA _
< > _ MIC_OUT
INT MIC?SWA &
2c e e e R U
CONTROL | 7 SLEEVE
I
IpLc | RING2
— |
I
S
Pc | b————— T T""I
DGND _ I GND_SW GND
DEBOUNCE | - 73
! 1 !
— |
7w : SLEEVE_SL
COM_THRS[1:0] | SLEEVE_SR
X VBOOST :
[ o
vMic ! o
| RING2_SL
|
VIDETIN | RING2_SR
I
8 I L | 5
1 ADC1
Vee { i G_SNSL
G_SNSR
05Veo
DETIN
_U'+ —\\V\—re l

DENOTES OMTP CONFIGURATION DENOTES CTIA CONFIGURATION
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MAX20317

Detailed Description

The MAX20317 supports both CTIA and OMTP headsets.
The advanced method used to detect the headset type
provides error free connections to ground and the microphone
line. Manual control allows for future expansion of accessory
types and functions.

In addition to detecting the jack configuration, the
MAX20317 also reliably detects ANC headsets and head-
set button press events. A built-in, low offset 8-bit ADC
provides a precise method of detecting an ANC headset
and button presses in ANC music mode. These functions
are handled automatically by the device, but can also be
controlled manually.

For both ANC and normal headsets, the MAX20317
measures the impedance of the speaker. High precision
current sources and an 8-bit ADC permit high accuracy
sensing of low impedance headsets, even distinguishing
between 16Q and 32Q speakers. This is useful in dynamic
volume scaling applications.

The MAX20317 features power-line communication (PLC)
for accessories powered by the microphone line. Data
transmits above audio frequencies to prevent interference
with the audio signal to the headset. This permits
accessories to communicate with the device while a
system is in music mode.

After the startup process is complete and the DEVICE_
READY bit (0x03[2]) is set, the MAX20317 enters normal
operation. During this stage, an external controller and
CODEC can confirm the jack type, either 3P or 4P, to
enable or disable a MIC bias, detect the presence of an
ANC headset, and communicate with accessories or use

www.maximintegrated.com
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the headset microphone. The full system flowchart is
shown in Figure 1, while Figure 2 details the jack detection
process when a headset is connected.

Impedance Detection

When the MAX20317 detects the presence of a headset,
it can measure the headset impedance. DETIN applies a
current, IpeTIN, to the left channel of the 3.5mm jack and
reads the resulting DC voltage with ADC1. This measurement
occurs automatically when DET goes low after a DETIN
debounce period or triggers manually upon receipt of an
I2C command while DET = 0. The start condition is set
with ADC_CTRL[1:0] (Ox0A[3:2]).

Automatic impedance measurements begin when a head-
set insertion event forces DET low. The MIC and GND
switches close in a CTIA configuration. If the OPEN_
DETECT bit (0x09[4]) is HIGH, IpgTN is set to 100uA for
a high-impedance measurement. If the voltage measured
by ADC1 is less than the value saved in HIHS VAL
(register OXOE), or if OPEN_DETECT is low, a low impedance
measurement is performed with IpgTiN = 1.1mA. If the
voltage is still too low, the low-impedance measurement
is repeated with IpgT|N = 5.5mA. This automatic process
is illustrated in Figure 3.

Alternatively, the MAX20317 can measure impedance
only upon receipt of an 12C command. Setting ADC1_
CTRL[1:0] to 01 or 10 causes the impedance measurement
to trigger when FORCE_ADC1_START (0x0B[1]) goes
high. The IpgTN value for manual impedance measurements
is set by SET_IDET[1:0] (Ox0B[5:4]). After an automatic
measurement, SET_IDET[1:0] equals the last IpgTIN
value used in the impedance check, but it can be forced
to any value for manual tests.

Maxim Integrated | 13
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Figure 1. Full operation of the MAX20317
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IMPEDANCE DETECTION
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Figure 2. Automatic Jack Detection
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Figure 3. ADC1 Automatic Impedance Detection
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CTIA/OMTP Detection

The impedance measurement process is also used
to identify a jack as CTIA or OMTP. When JACK_
TYP_CHK_DIS = 0 (0x0A[6]), CTIA/OMTP detection
begins after an automatic impedance measurement. This
second measurement keeps the last value of IpgTIN,
either 100pA or 1.1mA, and measures the L-channel
impedance with the MIC and GND MUX switches closed
in OMTP mode. If the voltage measured by ADC1 is less
than the threshold defined in OMTP_VAL (register 0x0F)
when testing a low-impedance headset, or HIHS_ VAL
for high-impedance headsets, the MIC and GND MUX
switches remain configured for OMTP. Otherwise, the
switches connect in the CTIA configuration. Automatic
jack detection is disabled when ADC1 is controlled
manually or when JACK_TYP_CHK_DIS = 1 and the MIC
and GND switches must be set by FORCE_MG_SW][1:0]
(0x09[1:0]) and MANUAL_MG_SW (0x09[5]).

Open Cable Check

If OPEN_DETECT = 1 (0x09[4], the MAX20317 performs
an open cable check after determining the jack type. If a
high-impedance measurement exceeds the HIHS VAL
threshold, the cable is considered open and the OPEN_
CABLE flag (0x03[4]) is set. This feature helps ensure
that a there is a clean connection to a real headset when
DET goes LOW after the DETIN debounce period.

ANC Headset Detection

The MAX20317 identifies ANC headsets by measuring
the current drawn through an external resistor connected
to RSEN. If there is +5V present on VgoosT, an automatic
measurement launches when the bypass switch closes.
An internal, high-gain differential amplifier measures the
current through the sense resistor and is read by ADC2.
If the current is higher than HSDET_VAL (register 0x10),
the headset is considered to be ANC and the ANC_HS bit
(0x05[7]) is set. ANC headset detection is only compatible
with CTIA headsets.

ANC Current Sense

The MAX20317 automatically detects ANC button presses
while in BYPASS mode through the current sense resis-
tor. When a button is pressed, the microphone voltage
drops, triggering a COM_DET interrupt. This also triggers
an automatic ADC2 conversion. The ADC2 conversion
continues as long as the microphone voltage is below the
COM_DET threshold set by COM_THRSJ[1:0] (0x08[1:0]).

Pop-Up Noise Suppression

In order to prevent any pop-up noise, SLEEVE and RING2
are discharged immediately after a headset is unplugged.

www.maximintegrated.com

Universal 3.5mm@ Accessory Management IC

Microphone Short Protection

Overcurrent protection on RSEN protects the MAX20317
from drawing too much current through the sense resistor.
When the voltage drop across the sense resistor exceeds
VgH for longer than the time set in tSHO_DEBJ[1:0]
(0Ox0D[1:0]), the MPSs bit (0x04[4]) is set and triggers an
interrupt. The MAX20317 exits bypass mode and resets
BYPASS to “0.” The device also exits bypass mode if an
overvoltage condition occurs on VBoOST-

Power Line Communication

A one-wire accessory Power-Line-Communication
Protocol (PLC) enables communication between a
master device and a single accessory device over the
microphone power line. The protocol allows the master
to configure, control, and read the status of the attached
accessory. When the accessory is powered, power line
communication takes place over the microphone using
biphase mark code (BMC).

The PLC can be implemented on any single power
line between two devices. Error checking, including
parity and checksum, is included in the protocol to
validate all data transferred between devices. The protocol
is defined by a physical layer, which describes the physical
communication protocol, and the logical layer that
includes high-level commands and handshakes. Figure 4
and Figure 5 show the process of sending and receiving
PLC data, respectively. The MAX20317 supports physical
data transfer between the master device and slave acces-
sory. The meaning of the data contained in each individual
accessory must be defined by the manufacturer of the
master device.

SLEEVE and RING2 Ground Sense

Because audio systems require high levels of isolation
between audio channels, the MAX20317 incorporates
separate ground sense connections for SLEEVE and
RING2. These ground sense contacts provide channel
isolation with a Kelvin contact, especially when an
EMC filter is included between the 3.5mm jack and the
MAX20317. Individual left- and right-channel ground
sense outputs provide separate return paths for SLEEVE
and RING2.

12C Interface

The MAX20317 uses the two-wire 12C interface to
communicate with a host application processor. The
configuration settings and status information provided
through this interface are detailed in the register descrip-
tions (Tables 2 — 31). MAX20317 uses the seven-bit slave
address 0b0010101 (Ox2A for writes, 0x2B for reads).
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Figure 4. PLC TX Process
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Figure 5. PLC RX Process
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Applications Information

I12C Serial Interface

The 12C serial interface is used to configure the device.
Figure 6 shows the 12C timing diagram.

Serial Addressing

When in 12C mode, the device operates as a slave
device that sends and receives data through an 12C-
compatible 2-wire interface. The interface uses a seri-
al data line (SDA) and a serial-clock line (SCL) to
achieve bidirectional communication between master(s)
and slave(s). A master (typically a microcontroller) initi-
ates all data transfers to and from the MAX20317 and
generates the SCL clock that synchronizes the data
transfer. The SDA line operates as both an input and
an open drain output. A pullup resistor is required on

Universal 3.5mm@ Accessory Management IC

SDA. The SCL line operates only as an input. A pullup
resistor is required on SCL if there are multiple masters
on the 2-wire interface, or if the master in a single-master
system has an open drain SCL output. Each transmission
consists of a START condition sent by a master, followed
by the MAX20317 7-bit slave address plus R/W bit, a
register address byte, one or more data bytes, and finally
a STOP condition.

Start and Stop Conditions

Both SCL and SDA remain high when the interface is not
busy. A master signals the beginning of a transmission
with a START (S) condition by transitioning SDA from high
to low while SCL is high (Figure 7). When the master has
finished communicating with the slave, it issues a STOP
(P) condition by transitioning SDA from low to high while
SCLis high. The bus is then free for another transmission.

SDA !

/

D e—tow—s

= -

t Tl tHiGH -— | |
3 : P

H
| <—
tHD:STA

— -
tHD:DAT tsu:DAT

START

STOP

NOTE: TIMING IS REFERENCED TO Vi (maX) AND VIH(MIN)-

—> -

! e sy L
| ISUSTA SUPPRESSION tsusTo

REPEATED
START

Figure 6. I2C Timing Diagram

SCL

START
CONDITION

STOP
CONDITION

Figure 7. Start and Stop Conditions

www.maximintegrated.com

Maxim Integrated | 19



MAX20317

Bit Transfer

One data bit is transferred during each clock pulse
(Figure 8). The data on SDA must remain stable while
SCL is high.

Acknowledge

The acknowledge bit is a clocked 9th bit (Figure 9), which
the recipient uses to handshake receipt of each byte of
data. Thus, each byte transferred effectively requires 9
bits. The master generates the 9th clock pulse, and the
recipient pulls down SDA during the acknowledge clock
pulse. The SDA line is stable low during the high period
of the clock pulse. When the master is transmitting to the
MAX20317, it generates the acknowledge bit because the
device is the recipient. When the device is transmitting
to the master, the master generates the acknowledge bit
because the master is the recipient. If the device does not
pull SDA low, a not acknowledge is indicated.

Universal 3.5mm@ Accessory Management IC

Slave Address

The device has a 7-bit slave address. The bit following
a 7-bit slave address is the R/W bit, which is low for a
write command and high for a read command. The slave
address for the device is 0b00101011 for read commands
and 0b00101010 for write commands. This is summarized
in Table 1.

Table 1. I12C Slave Addresses

VALUE
ADDRESS FORMAT
HEX BINARY
7-BIT SLAVE ADDRESS 0x15 001 0101
WRITE ADDRESS 0x2A 0010 1010
READ ADDRESS 0x2B 0010 1011

Q¢

) \
K

= X

SCL

DATA LINE STABLE;
DATA VALID

CHANGE OF DATA |
ALLOWED

D))

(¢

Figure 8. Bit Transfer

START
CONDITION

CLOCK PULSE FOR

ACKNOWLEDGE

SDA :
BY \
TRANSMITTER :

SDA
BY

Q¢

RECEIVER

Y

Figure 9. Acknowledge
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Bus Reset

The MAX20317 resets the bus with the 12C start condition
for reads. When the R/W bit is set to 1, the MAX20317
transmits data to the master, thus the master is reading
from the device.

Format for Writing

A write to the MAX20317 comprises the transmission of
the slave address with the R/W bit set to zero, followed
by at least 1 byte of information. The first byte of information
is the register address or command byte. The register
address determines which register of the device is to
be written by the next byte, if received. If a STOP (P)
condition is detected after the register address is received,
then the device takes no further action beyond storing
the register address. Any bytes received after the register
address are data bytes. The first data byte goes into the
register selected by the register address and subsequent

Universal 3.5mm@ Accessory Management IC

data bytes go into subsequent registers (Figure 10). If
multiple data bytes are transmitted before a STOP condition,
these bytes are stored in subsequent registers because the
register addresses auto-increments (Figure 11).

Format for Reading

The MAX20317 is read using the internally stored register
address as an address pointer, the same way the stored
register address is used as an address pointer for a write.
The pointer auto-increments after each data byte is read
using the same rules as for a write. Thus, a read is initiated
by first configuring the register address by performing a
write (Figure 12). The master can now read consecutive
bytes from the device, with the first data byte being read
from the register addressed pointed by the previously written
register address (Figure 13). Once the master sends a
NACK, the MAX20317 stop sending valid data.

ADDRESS = 0x2A 0=WRITE

REGISTER ADDRESS = 0x01

REGISTER 0x01 WRITE DATA

S =STARTBIT
P = STOP BIT

d7 dé d5 d4 d3 d2 d1 do A

A=ACK
N =NACK

d_=DATABIT

Figure 10. Format for I2C Write

ADDRESS = 0x2A 0=WRITE REGISTER ADDRESS = 0x01
S 0 0 1 0 1 0 1 0 A 0 0 0 0 0 0 0 1 A
REGISTER 0x01 WRITE DATA REGISTER 0x02 WRITE DATA
d7 dé d5 d4 d3 d2 d1 do A d7 dé d5 d4 d3 d2 d1 do | AN P

Figure 11. Format for Writing to Multiple Registers
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ADDRESS = 0x2A 0= Vi/RlTE REGISTER ADDRESS = 0x01

S 0 0 1 0 1 0 1 0 A 0 0 0 0 0 0 0 1| AN
ADDRESS = 0x2B 1=READ REGISTER 0x01 READ DATA

Sr 0 0 1 0 1 0 1 1 A d7 | d6 | d5 | d4 | d3 | d2 | d1 | do | AN P

Figure 12. Format for Reads (Repeated Start)

ADDRESS = 0x2A 0=WRITE REGISTER ADDRESS = 0x01
S 0 0 1 0 1 0 1 0 A 0 0 0 0 0 0 0 1 | AN
ADDRESS = 0x2B 1=READ REGISTER 0x01 READ DATA
Sr 0 0 1 0 1 0 1 1 A d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO A
REGISTER 0x02 READ DATA REGISTER 0x03 READ DATA
d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO A d7 | d6 | d5 | d4 | d3 [ d2 | d1 | do | AN P

Figure 13. Format for Reading Multiple Registers
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Power Line Communication

Physical Structure

In biphase mark code, high and low bits are defined by
state transitions. In the MAX20317, the PLC code com-
prises a time unit and the low and high states of the MIC
line. The time unit, tyn|T defines the interval of time in
which a bit is determined to be either 0 or 1. By default,
tunIT = 24us, but setting the FREQ bit (0x18[4]) HIGH
increases tyn)T to 30us. A bit is considered 0 if no MIC
state transition occurs during tyniT. If there is a state
change, either high to low or low to high, the bit is 1.

When the MIC line is above the Vcom peT threshold, a
low state is recorded. Conversely, a high state is recorded
when the MIC line is below the Vcom peT threshold. For
example, MIC line transitions and their corresponding
logic values and BMC bits are shown in Figure 14.

Universal 3.5mm@ Accessory Management IC

Transmission Format

A valid PLC packet comprises a preamble, two data
bytes, checksum, and postamble. The preamble is eight
consecutive 1 bits. After a successful preamble, data
transfer takes place until an error condition occurs or the
end of transmission is reached.

Each byte of data begins with a 0 bit to indicate the start
condition followed by one byte of data. A parity and stop
bit are transmitted at the end of each byte. The stop bit is
always 1. If parity is disabled, a parity bit of 1 will be sent,
but ignored by the device.

Following the data bytes, a checksum is transmitted.
The checksum is generated as NOT(DATA1 + DATA2).
Transmission will end with the checksum unless the postam-
ble is enabled. The postamble transmits O for a duration of
50ms. A typical data packet is shown in Figure 15.

A

VOLTAGE

Vee

MIC LINE

— :| :I VCOM_DET

GND >
TIME
DIGITIZED
VALUE HILO| HI | LO | HI [LOJHI
| | | | | |
| | | | | |
BMC 11010101 11
| | | | | |
| | | | | |
| | | | | |
Figure 14. Determination of PLC Data Bit
I START PARITY STOP

-—> | | | | | | | | | | | |
| \ A L T T A T L R T T I | | :
|

| | | | | | | | | | | |

| | | | | | | | | |

|

|

|

POSTAMBLE: 2000 BITS
| OF 0’

Figure 15. Sample PLC Data Packet
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I2C Register Map

ADDRESS NAME R/W B7 B6 B5 B4 B3 B2 B1 B0
0x00 DEVICE_ID R CHIP_ID[3:0] CHIP_REVI[3:0]
0x01 ADC1_VAL R ADC1_VALJ[7:0]
0x02 ADC2_VAL R ADC2_VALJ[7:0]
) OPEN_ JACK _ DEVICE_
0x03 STATUS1 R IDET_LVL[1:0] COM_DET CABLE TYPE RDY EOC1 EOC2
VOL_ VBOOST _
0x04 STATUS2 R VOL_UP DOWN oV MPSs MIC_IN SWD DET DETIN
0x05 STATUS3 R ANC_HS THT_CMP SAR_CMP V94 _CMP - - - VOL_RFU
MPS/ DEVICE
0x06 IRQ R/C SWDi EQOCi COM_DETi | VBOOST_ MIC_INi T DETi DETINi
) RDYi
OVi
MPS/
0x07 MASK R/W SWDm EOCm COM_ VBOOST MIC_INm DEVICE_ DETm DETINm
DETm - - RDYm
OVm
DET DETIN_ MIC_OUT _ .
0x08 CONTROL1 R/W - DEBOUNCE | OVERRIDE DELAY - BYPASS COM_THRSJ1:0]
MANUAL _ MANUAL _ MANUAL _ OPEN_ FORCE _ FORCE_ )
0x09 CONTROLZ | RIW G_SNS MIC_SW MG_SW DETECT G_SNS MIC_SW FORCE_MG_SW[1:0]
ADC _ JACK _TYP_ ADC1_ ) )
0x0A CONTROLA R/W | IDET_FLAT CHK_DIS - LI_CHK ADC1_CTL[1:0] ADC2_CTL[1:0]
ADC FORCE_ FORCE_
0x0B C ONTRE)LZ R/W - - SET_IDET[1:0] - ADC2_HL ADC1_ ADC2_
START START
TIMING
0x0C CONTROL R/W ADC1_AVG#[1:0] ADC2_AVG#[1:0] tANCDET_DEB[1:0] tANCBPD_DEBJ[1:0]

L1E0CXVIN

D] Juswabeue|y A10SS800Y GUWG S [BSIBAIUN
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I2C Register Map (continued)

ADDRESS NAME RIW B7 B6 B5 B4 B3 B2 B1 BO
SHORT

0x0D CURRENT | RW FU[5:0] tSHO_DEB[1:0]
CONTROL

OXOE HIHS VAL | RW HIHS_VAL[7:0]

OXOF OMTP_VAL | RW OMTP_VAL[7:0]

0x10 HSDET VAL | RW HSDET_VAL[7:0]

0x11 VOLO.TH | RW VOLO[7:0]

0x12 VOL1 TH | RW VOL1[7:0]

0x13 VOL2. TH | RW VOL2[7:0]

0x14 VOL3 TH | RW VOL3[7:0]

0x15 PLC_STAT | R - - Til__gﬁR TF)’(L_%—K PLC_TXP R)lzl__lgﬁR NEW_DATA R)P(ESET

0x16 PLC_IRQ | RIC - - T;_LECIQRi T;E(O:—Ki PLC_TXPi R)IZ_ECFERi NEW_DATA R)'Z_LSE“

0x17 PLC_MASK | RW - - Txlilécr;_Rm T>|<3_Lg|2m PLC_TXPm Rxlilé?R_Rm g/sl\ETVXE RxP_LDCE_Tm

0x18 PLC_CON1 | RW - PLC_SINK A':ESDTS FREQ PARITY[1:0] - Sgl\"/‘lg—

0x19 ACC_ID ACC_ID[3:0] ACC_CAT[3:0]

OX1A ACC_DB1 ACC_DBI[7:0]

0x1B ACC_DB2 ACC_DB2[7:0]

0x1C ACC_ADD | RW ACC_ADD[7:0]

0x1D ACC_DATA | RIW ACC_DATI[7:0]
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