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

e 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

e 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

e 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

e Provides Comfortable Sounds by Introducing
Automatic Volume Adjustment
» Adaptive Volume Control Based on Precision
Headset Impedance
» False Insertion Detection

e 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)........cccccveeruene 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...............cccooviiiiiiiniiccee +150°C

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

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

Continuous Current into VgoosT, RSEN,

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

Package Thermal Characteristics (Note 1)

WLP
Junction-to-Ambient Thermal Resistance,
Four Layer Board (Ba) «..coeovevieeiiiiiiciiicieee 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 V¢g = +3.5V,
Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
Vce
Supply Voltage Range Vee 3 5.5 Vv
Vce POR VccPoRrR 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 VBoOsST 5.5 v
DETIN
DETIN Pullup Current IDETIN_PU 4.5 MA
DETIN Detection 1/3 x 1/2 x 2/3 x v
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 55 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, Rgource = 50Q, f=217Hz -96 dB
Ground Bypass Switch 100mVpk-pk, DC bias = 0V, f = 20Hz 0.002 Y
THD to 20KHz, RsourcEe = 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 Vee = 3.5V, 1= 10mA 1 2 o)
MIC Switch Bandwidth Rsource = RLoap = 50Q 25 MHz
MIC Switch PSRR Veg = 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 \%

www.maximintegrated.com Maxim Integrated | 3



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 \Y
PLC Logic-Low xgg'\oﬂsg;SV, High is VRsensE above Veom DET v
, . I2C Programmable (24/30ps
Time Unit tunIT Inferredgfrom Tus C|(OCk ) 24130 WS
TX Logic 0 tTxLoGICo 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 = 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 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 tSEDER I2C selectable: 20/30/40/50ms 30 ms
IpeTIN Rise Time fDETINR 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;R’SLI‘\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.
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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
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w w w
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> . - > > 80
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g = g 5 g
8 2 L~ ow 4 (72}
40
1 2 DETIN LOW, BYPASS =0 ]| 20 DETIN LOW, BYPASS =1 ]
0 DETIN HIGH 0 Viic_our = 2.8V, Veoost = OV 0 Viic_our = 2.8V, Vgoost = 5V
3.0 35 40 45 50 55 3.0 35 40 45 50 55 3.0 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
5 5
283 I E—
=S — — \
w 282 = =
g w 4 w 4
g 281 lsieeve=0MA — g e = TmA % % \
; 2.80 g 3 g 3
E 279 Y 2 2
3 ) g g
w 278 Isweeve = 4mA 3 3
&
a2 1 1
2.76 WITH 6.8Q
- Vi our= 2.8V, CTIA . Vo =5V, Vaoost = 5V, CTIA . Ve =5V, Vaoost = 5V, CTIA
T 35 40 45 50 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_co&
12 ™
W ) Ty = +85°C 20
Z 10 |
2 X 7= 425C o 40
w ‘ ~
x 08 i w
& = Tp= -40°C 2 60
o =z
y 06 2
2 = 0
g 04 | N |
2 100 M VT
0.2 - 7N T
Vaoost= 5V, Lonp = 150mA TN\
00 NORMALIZED TO Vg = 4.5V, Ty = +25°C 0
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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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
vs. SUPPLY VOLTAGE
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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.)

DETIN DEBOUNCE TIMING wos
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——
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o
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PLC COMMUNICATION
(SLEEVE) RX
toc30
LU U
Vsieeve 1Vidiv
ov

MAX20317 RECEIVE
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200ps/div

SLEEVE WAVEFORM
BYPASS FROM1TO 0
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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\,‘ Voo |
(G2} {owp ) {owl  {oND ) {DoND)
L ouT | x\G,SNSL/) \\\G,SNSR/) L SDA /) . SCL /)
Yo CRNGY  Jemve) JRNGY
Vs 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 12C 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= 1r;1s)
\ \ -
GAIN CONTROL BYPASS_SW
SCL _ Pe )L ,\
= [}
__ SDA o
< > _ MIC_OUT
INT MIC?SWA &
2c e e e R U
CONTROL | 7 SLEEVE
I
IpLc [ RING2
— |
I
A
Pc | b————— T T""I
DGND _ I GND_SW GND
DEBOUNCE | = .
! 1 !
— |
7 w—" ! SLEEVE_SL
COM_THRS[1:0] | SLEEVE_SR
X VBOOST :
[ .
vMic ! o
| RING2_SL
|
VIDETIN | RING2_SR
I
8 I L | 5
1 ADC1
Vee { i G_SNSL
G_SNSR
05Vee
I DETIN
—+ L 2 \ 4 \ 4

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.
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Figure 1. Full operation of the MAX20317
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START

ADC1 AUTOMATIC
IMPEDANCE DETECTION

JACK_TYP_CHK_DIS

YES
Y
MIC/GND MUX = CTIA
REPORT OPEN IF
CHECK _ REPEAT ADC1 HEADSET NO
YES - ~
IMPEDANCE FOR MICIGND SWITCH »| IMPEDANCE DETECTION IMPEDANCE LOWER SET_IDET =1 AND
OMTP 2 oumTP Iogr = 100pA OR 1.1mA THAN THRESHOLD? OPEN_CABLE = 1
NO
\
DEVICE READY
MIC/GND MUX CAN BE
CONFIGURED MANUALY
Figure 2. Automatic Jack Detection
START
SET_IDET[1:0] = 01
IDETIN = 100pA
RUN IMPEDANCE
DETECTION
NO YES RUN LOW IMPEDANCE DECTION
HIH/;D\(/:,;E[TO] »< ADC1_LI_CHK = 12 Y o (1.1mAFIRST, 5.5mA IF BELOW
- ) THRESHOLD)
YES NO
\A
END

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
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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.

/

| —ton—>-

SDA !

R !

N

3 Dl tHiGH -— | |
\ tHD:STA : b
|
|

—> -
tHD:DAT tsu:DAT

START

STOP

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

—> -

ety L
P ISUSTA SUPPRESSION tsusTo

REPEATED
START

Figure 6. I2C Timing Diagram

SCL

START
CONDITION

STOP
CONDITION

Figure 7. Start and Stop Conditions
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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

T

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,
tuNnIT = 24ps, 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 pDeT 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 0 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 R T T A T L I T T I | | :
|

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

| | | | | | | | | |

|

|

|

POSTAMBLE: 2000 BITS
| OF 0

Figure 15. Sample PLC Data Packet

www.maximintegrated.com

Maxim Integrated | 23



Universal 3.5mm@ Accessory Management IC

MAX20317

[0:1]l93d adgaoNw [0:1]lg3d L3aoNw: [0:Ll#oAY Zoav [o:ll#oAY LOoav M ._ww_ﬁ_\_ﬂ__mo 20%0
18VIS 1¥VIS
“zoav “Loav TH zoav - [o:1]13ar 138 - - M N._mwmaoo g0X0
30404 30404
- - MHO 11 SIa MHO - 110Y.LNOD
. . — - — iy - X
[0:1]7L0 2oav [0:17110 1oav Loay AL SOYr Ivi4 13ar | s 2ay V0X0
- MS OIN SNS © 10313a MS O MS DI SNS ©
. — — - — — — X
[0:IMS™ O 30404 30404 30404 N3dO IVANYIN IVANYIN wonww | WE | ¢108LNOD 60%0
- INAE! 3AI¥Y3IA0 | IONNOT3AA
: - - = - = - X
[0:1]s9HL WOD SSVdAd N0 9N e . MWH | LTOYLINOD 80%0
WAO
W WAQY - - w13d
NIL3A w13d - WNI DI 1S008A - wo03 wams MY MSVIA L0X0
301A3d [[e}e)
/SdI
AQH ~ _no B
INIL3Q 113a - INI" DI 1SO09A | 1L3d WOD 1003 IAMS o oul 90%0
301A3d
/SdI
N4y 10A - - - dND ¥6A | dND ¥VS | dIND LHL SH ONV S| €SNLVLS GOX0
- NO NMOQ -
S - — X
NIL3A 13a ams NI OIN SdIN 1S00aA A dn 10A S| ZSN1vLs 70X0
AQY AdAL 319v0 - -
— = - . X
zo03 1003 2OINIa SOV NZdO 130 WOoD [0:17AT L3al S| LSN1VLS £0X0
[0:2nvA Zoav S| TVA 20av 20%0
[0:2TvA Loav S| TVALOQaV L0X0
[0:€]A3Y dIHD [o:€lal diHO S| dl 301A3a 00%0
09 19 29 €q va cq 99 .9 M JNVN ss3yaav

dep 183160y DzI

Maxim Integrated | 24

www.maximintegrated.com



Maxim Integrated | 25

Universal 3.5mm@ Accessory Management IC

MAX20317

[0:21lva 00V MW | Vlvd 00V akxo
[0:2laav 00V W | dav oov LX0
[0:2lcad oov o 2aa ooV a1x0
lo:2llad oov o l8a 00V VX0
[0:€]llvD 00V [0:€]lal ooV o ar oov 61X0
|m__\,_,_ww - [0:LIALIMVd [OENE mhom o_\u_< MNIS O71d - WY | INOO O1d 81X0
Ewm_oo._ n_xm mﬁ% Em_w%_ n_xx wdXL O1d Ew*%_nv_p Eﬂwm.__ n_xk - - WY | MSYWN O7d LLX0
_Fmﬂou._w_& IVLvd M3IN _m_w_om._w_& IdX1 01d _Mw._m_k _m_w_om_._nv_ﬁ - - ord oYl 01d 91X0
Hmm._vn_& VLva MaN mw_w_._w_& dX1 01d v_|w._v% mw_w_._w_ﬁ - - o VLS 01d GLX0
[0:2]€70A MY | HL €T10A 71X0
[0:2]270A MY | HL ZI0A E1X0
[0:21170A MY | HL LTOA 420
[0:2]070A MY | HL 010A LX0
[0:2TvA” 13asH MY | VA 13asH 01X0
[0:2TVA" d1no MY | VA dLINO 40%0
[0:21TVA SHIH MW | VA SHIH 30%0
10YLNOD
[0:1]93d OHS} [0:6In4 WY | INIHHND aoxo
LHOHS
og X} zd €d ve sg 9d L9 M JNVN ss3ayaav

(penunuod) de s83s1bay Dzl

www.maximintegrated.com



MAX20317

Table 2. DEVICE_ID Register (0x00)

Universal 3.5mm@ Accessory Management IC

ADDRESS 0x00
MODE Read Only
BIT 7| 6 | 5 | 4 2 | 1 | 0
NAME CHIP_ID[3:0] CHIP_REV[3:0]
RESET o | o | o | 1 o | o | o
CHIP_ID Chip ID
[3:0] Shows information about the version of MAX20317
CHIP_REV | Chip Revision
[3:0] Shows information about the revision of MAX20317
Table 3. ADC1_VAL Register (0x01)
ADDRESS | 0x01
MODE Read Only
BIT 7 | e | s | 4 | 3 | 2 | 1 | o
NAME ADC1_VAL[7:0]
RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
ADC1_VAL | ADC1 Value
[7:0] Read only register for the latest ADC1 conversion (8-bit resolution)
Table 4. ADC2_VAL Register (0x02)
ADDRESS | 0x02
MODE Read Only
BIT 7 | e | s | 4 | 3 | 2 | 1 | o
NAME ADC2_VAL[7:0]
RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
ADC2_VAL | ADC2 Value
[7:0] Read only register for the latest ADC2 conversion (8-bit resolution)

www.maximintegrated.com
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Table 5. STATUS1 Register (0x03)
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ADDRESS 0x03
MODE Read Only
BIT 7 6 5 4 3 2 1 0
) OPEN_ JACK_ DEVICE_
NAME IDET_LVL[1:0] COM_DET CABLE TYPE RDY EOC1 EOC2
RESET o | o 0 0 0 0 0 0
lDETIN Level
Shows the last IpgTN current level used in an ADC1 Impedance Detection
IDET_LVL 00 = No Jack Insertion Default
[1:0] 01 = 100pA
10 = 1.1mA
11 =5.5mA
Communication Request Status
Indicates a valid button press when MIC_IN drops below the threshold set by COM_THRS[1:0]
COM_DET o
- 0 = No communication is requested.
1 = MIC voltage is below threshold after the debounce time.
Open Cable Detected
OPEN_ Indicates if a cable is an open connection
CABLE 0 = Cable is not open
1 = High impedance is detected for both CTIA and OMTP, and SET_IDET[1:0] = 01.
Jack Type
JACK Shows the jack type identified by automatic jack detection.
TYPE This feature is disabled if JACK_TYP_CHK_DIS = 1. 0x0B).
0 = CTIA (L-R-G-M)
1=OMTP (L-R-M-G)
Device Ready
DEVICE Indicates the device is ready for manual control after jack detection is complete. This bit is set after impedance
RDY detection if JACK_TYP_CHK_DIS = 1.
0 = MIC/GND switch position has NOT been finalized.
1 =MIC/GND SW position is set. Device is ready.
End of ADC1 conversion
EOC1 0 = ADC1 conversion is not started or is in progress.
1 = ADC1 conversion is complete and the result is available in ADC1_VAL (register 0x01).
End of ADC2 conversion
EOC2 0 = ADC2 conversion is not started or is in progress.
1 = ADC2 conversion is complete and the result is available in ADC2_VAL (register 0x02).
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Table 6. STATUS2 Register (0x04)
ADDRESS | 0x04

MODE Read Only

BIT 7 6 5 4 3 2 1 0
NAME VOL_UP | VOL_DWN VB%(\)/ST— MPSs MIC_IN SWD DET DETIN
RESET 0 0 0 0 0 0 0 0

Volume Up Status
Indicates a volume up press was detected in BYPASS mode. ADC2
Cleared if bypass switch is open or VMIC > COM_THRSJ[1:0].

VOL_UP Updated in bypass mode with low gain.
0 = No volume up press detected. NOT (VOL1_TH <ADC2 <VOL2_TH)
1 = Volume up press detected VOL1_TH < ADC2 <VOL2_TH
Indicates a volume down press was detected in BYPASS mode. VOL2_TH <ADC2 < VOL3_TH
Cleared if bypass switch is open or VMIC > COM_THRSI[1:0].

VOL_ Updated in bypass mode with low gain.

DWN Updated in bypass mode with low gain.
0 = No Volume down pressed. NOT (VOL2_TH <ADC2 < VOL3_TH)
1 = Volume down pressed. VOL2_TH <ADC2 <VOL3_TH

VBOOST VBoosT Bypass Mgde Overvoltage Status

ov - 0 = VBoosT operating normally

1 = Overvoltage detected on VgoosT in Bypass Mode

RSEN Overcurrent Status
MPSs 0 = Current Protection is NOT detected.
1 = Current Protection is Triggered.

MIC_IN Switch Status
MIC_IN 0 = MIC_IN switch is open
1 = MIC_IN switch is closed

SEND/END Status

Indicates a SEND/END press was detected in BYPASS mode. VOLO_TH<ADC2 <VOL1_TH

SWD Cleared if bypass switch is open or VMIC > COM_THRSJ[1:0]. Updated in bypass mode with low gain.
0 = No SEND/END press detected. NOT(VOLO_TH< ADC2 <VOL1_TH)

1 = SEND/END press detected. VOLO_TH< ADC2 <VOL1_TH

Jack Insertion Debounce
DET 0 = Jack was detected after debounce
1 = No jack detected

DETIN Detection
DETIN 0 = DETIN is detected
1 = DETIN is not detected
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Table 7. STATUS3 Register (0x05)

Universal 3.5mm@ Accessory Management IC

0 = No RFU Button pressed. NOT (VOL3_TH <ADC2)
1 = RFU Button pressed. VOL3 TH <ADC2

ADDRESS 0x05
MODE Read Only
BIT 7 6 5 4 2 0
NAME ANC_HS | THT_CMP SAR_CMP V94_CMP RFU[2:0] VOL_RFU
RESET 0 0 0 0 0 0
ANC Headset Detection
ANC_HS 0 = No ANC headset detected. VRSEN < HSDET VAL[7:0]
1 = ANC headset detected. VRSEN > HSDET_VAL[7:0]
Thermal Comparator Status
THT_CMP Output of the analog thermal comparator
SAR Comparator Status
SAR_CMP Output of the analog SAR comparator
V94 Comparator Status
Vo4_CMP Output of the COM_THRS comparator.
RFU[2:0] Reserved for future use
Button Press Reserved for Future Use Only.
Cleared if bypass is open or VMIC > COM_THRS[1:0]. Updated in BYPASS mode,
VOL_RFU ADC2 value (VRSEN) with low gain.
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Table 8. IRQ Register (0x06)

Universal 3.5mm@ Accessory Management IC

ADDRESS 0x06
MODE Clear On Read
BIT 7 6 5 4 3 2 1 0
. . ) MPS/ . DEVICE i .
NAME SWDi EOCi COM_DETi | VBOOST_ MIC_INi T DETi DETINi
) RDYi
OVi
RESET 0 0 0 0 0 0 0 0
SEND/END Button Press Detection Interrupt
SWDi 0 = Interrupt not occurred
1 = Interrupt occurred (both edges of SWD)
End of ADC1/2 Conversion Interrupt
EOCi 0 = Interrupt not occurred
1 = Interrupt occurred (only the rising edge of either EOC1 or EOC2)
Communication Request Interrupt (Button Press) in Bypass Mode
COM_DETi | 0 = Interrupt not occurred
1 = Interrupt occurred (both edges of COM_DET, that is button pressed or released)
MPS/ Microphone line short or Vboost overvoltage interrupt
VBOOST_ 0 = Interrupt not occurred
(0)Y]] 1 = Interrupt occurred (only rising edge of either MPS or VBOOST_OV)
MIC_IN Switch Open or Close Interrupt
MIC_INi 0 = Interrupt not occurred
1 = Interrupt occurred (both edges of MIC_IN)
DEVICE_RDY MIC/GND Switch position finalized Interrupt
DEVICE
RDYi 0 = Interrupt not occurred
1 = Interrupt occurred (only rising edge of DEVICE_READY)
Jack Insertion and Removal Detection Interrupt
DETi 0 = Interrupt not occurred
1 = Interrupt occurred (both edges of debounced DETIN)
DETIN Detection Interrupt
DETINi 0 = Interrupt not occurred
1 = Interrupt occurred
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Table 9. MASK Register (0x07)

Universal 3.5mm@ Accessory Management IC

ADDRESS 0x07
MODE Read/Write
BIT 7 6 5 4 3 2 1 0
MPS/
NAME SWDm EOCm COM_ VBOOST_ MIC_INm DEVICE_ DETm DETINm
DETm RDYm
OVm
RESET 0 0 0 0 0 0 0 0
SEND/END Button Press Detection Interrupt Mask
SWDm 0 = Masked
1 = Not masked
End of ADC Conversion Interrupt Mask
EOCm 0 = Masked
1 = Not masked
COM Communication Request Interrupt Mask
DETm 0 = Masked
1 = Not masked
MPS/ Microphone Line Short/VBOOST_OV Interrupt Mask
VBOOST_ 0 = Masked
OVm 1 = Not masked
MIC_IN Switch Interrupt Mask
MICINm 0 = Masked
1 = Not masked
DEVICE Device Ready Interrupt Mask
RDYm 0 = Masked
1 = Not masked
Jack Insertion Detection Interrupt Mask
DETm 0 = Masked
1 = Not masked
DETIN Detection Interrupt Mask
DETINm 0 = Masked
1 = Not masked
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Table 10. CONTROL1 Register (0x08)

Universal 3.5mm@ Accessory Management IC

ADDRESS | 0x08
MODE Read/Write
BIT 7 6 5 4 3 2 1 | o
NAME RFU DEI?(EJNCE O\[/)EE;:::E)E M[I)CE_L(z\gT RFU BYPASS COM_THRS[1:0]
RESET 0 0** 0** 1+ 0 0 o+ | 1
RFU Reserved For Future Use
BE;B (IZ))E'I; ?:r::unce Time
UNCE 1= 300ms,
oem | PETI G
OVERRIDE 1 = Simulates a jack insertion.
MIC OUT MIC_OUT Output Delay Control
DELAY 0 = MIC SW close output follows after DET becomes low
1 = MIC SW close delayed until Impedance detection after DET becomes low
RFU Reserved For Future Use
BYPASS MODE Enable
BYPASS 0 = BYPASS is OFF
1=BYPASS is ON
COM (Button Press) Detection Threshold
cou_ | o7 Z oo
(RO01 1 40 = 929
11 =94%
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Table 11. CONTROL2 Register (0x09)

Universal 3.5mm@ Accessory Management IC

ADDRESS 0x09
MODE Read/Write
BIT 7 6 5 4 3 2 1 | o
MANUAL_ | MANUAL_ MANUAL_ OPEN_ FORCE_ FORCE_ )
NAME G_SNS MIC_SW MG_SWwW DETECT G_SNS MIC_SW FORCE_MG_SW[1:0]
RESET 0 0 0 1 0 0 o | o
Manual G_SNS Switch Setting
'\G/IA;\LIJQL— 0 = G_SNS operates normally in synch Mic/Ground switch
- 1= G_SNS follows FORCE_G_SNS bit
MANUAL Manual MIC_IN Switch Setting
MIC SW_ 0 = MIC_SW operates normally
- 1 = MIC_SW follows FORCE_MIC_SW bit
MANUAL Manual MG Switch Setting
MG SW - 0 = MG_SW operates normally
- 1=MG_SW follows FORCE_MG_SW bit
OPEN_ When high, enables the first automatic impedance detection at 100uA
DETECT gn. P :
FORCE_G_SNS Switch Control (effective only when “MANUAL_G_SNS = 17)
FORCE . .
G SNS_ 0 = Close Ring2to G_SNS pin
- 1 = Close Sleeve to G_SNS pin
Force MIC_IN Switch Control (effective only when “MANUAL_MIC_SW = 17)
FORCE
MIC SVV 0 = MIC_SW closed
- 1 =MIC_SW open
Force MIC/GND Switch Control (effective only when “MANUAL_MG_SW = 1)
FORCE_ 00 = Switches closed in CTIA position
MG_ 01 = Both MIC-side switches OPEN, ground connection in CTIA position
SW [1:0] 10 = Switches closed in OMTP position
11 = Both MIC-side switches OPEN, ground connection in OMTP position
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Universal 3.5mm@ Accessory Management IC

Table 12. ADC CONTROL1 Register (0x0A)

ADDRESS 0x0A
MODE Read/Write
BIT 7 6 5 4 3 | 2 1 | o
IDET_ JACK_TYP ADC1_LI ) )
NAME FLAT _CHK_DIS RFU _CHK ADC1_CTL[1:0] ADC2_CTL [1:0]
RESET 0 0 0 1 1 | 1 1 | 1
Flat top period of the IDET for ADC conversion (OTP programmable)
IDET_FLAT | 0= 10msec
1=100msec
JACK_ CTIA/OMTP Jack Type Detection Disable (OTP programmable)
TYP_CHK_ | 0 =Automatic Jack Type Detection
DIS 1 = Disabled.
RFU Reserved For Future Use
ADC1 ADC1 Low Impedance Check
Ll CHK 0 = Disable the 1.1mA/5.5mA impedance detection if ADC1 < HIHS_VAL
- 1 = Enable the 1.1mA/5.5mA impedance detection if ADC1 < HIHS_VAL
ADC1 Conversion Control
00 = impedance detection and A-D conversion are always off.
ADC1_CTL . L )
[1:0] - 01 = impedance detection is manual and one conversion when forced.
’ 10 = impedance detection is manual and multiple (ADC1_AVG#) conversions and averaged.
11 = ADC follows FSM. (After DET = 0 transition)
ADC2 Conversion Control
00 = impedance detection and A-D conversion are always off.
ADC2 CTL 01 = impedance detection is manual and one conversion when forced.
[1:0] - 10 = impedance detection is manual and multiple ( ADC2_AVG#) conversions and averaged.
’ 11 = ADC2 follows FSM.
If COM_DET =0, set ADC2_HL_SET = 1, ADC2 one averaged conversion after tANC_DET from Bypass on =1.
ADC2_HL_SET = 0, While COM_DET = 1, ADC2 conversion continuous.
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Table 13. ADC2 CONTROL Register (0x0B)
ADDRESS | 0x0B

MODE Read/Write
BIT 7 | 6 5 | 4 3 2 1 0
FORCE_ FORCE_
NAME RFU SET_IDET[1:0] RFU ADC2_HL ADC1_ ADC2_
START START

RESET o | 0 0 | 0 0 0 0 0
RFU Reserved For Future Use

Set IpeTIN

Set the IpgT)N current level in manual ADC1 mode. This should be used with Force_ ADC1_START
SET_IDET 00 = Do not use

[1:0] 01 = 100pA
10 =1.1mA
11 =5.5mA
RFU Reserved For Future Use

ADC2 ANC Headset Detection Method Selection.
ADC2_HL 0 = ANC Comparator Low Gain; used for ANC Button detection
1 = ANC Comparator High Gain; used for ANC HS detection

Force ADC1 Start

Zgg?E— Execute a manual ADC1 measurement when ADC1_CTL[1:0] =01 or 10
START 0 = ADC1 operates normally
1 =ADCH1 start (only one conversion). End of conversion set the EOC status set.
FORCE Force ADC2 Start
ADC2 Execute a manual ADC2 measurement when ADC2_CTL[1:0] =01 or 10
START 0 = ADC2 operates normally

1 = ADC2 start (only one conversion). End of conversion set the EOC status set.
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Table 14. Register (0x0C)
ADDRESS 0x0C
MODE Read/Write
BIT 7 | s 5 |4 3 R 1 | 0
NAME ADC1_AVG# ADC2_AVG# tANCDET_DEB tANCBPD_DEB
[1:0] [1:0] [1:0] [1:0]
RESET O** | 0** 0** | 0** 0** | 0** 0** | 0**
ADC1 Averaging Number
Sets the number of samples to average when ADC1_CTL[1:0] =10
ADC1_AVG | 00=2
#[1:0] 01=4
10=8
11=16
ADC2 Averaging Number
Sets the number of samples to average when ADC2_CTL[1:0] =10
ADC2_AVG | 00=2
#[1:0] 01=4
10=8
11=16
ANC Headset Detection Debounce Time
tANCDET | 00 =20ms
DEB [1 _0]— 01 =30ms
' 10 = 50ms
11 =100ms
ANC Button Press Detection Debounce Time
tancepp_ | 00 =20ms
DEB [1:0] 01 =30ms
' 10 = 50ms
11 =100ms
Table 15. Short Current Control Register (0x0D)
ADDRESS 0x0D
MODE Read/Write
BIT 7| 6 | 5 | 4 | 3 | 2 1 | 0
NAME FUI[5:0] tSHO_DEBJ[1:0]
RESET | 0** | O** | O** | O** | 0** 0** | 0**
FU [5:0] Factory Use Only. Do not overwrite
Short Circuit Debounce
Sets the debounce time for short-circuit current protection
tSHO_DEB | 00 = 360ps
[1:0] 01 = 600ps
10 = 1080ps
11 =1920ps
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Table 16. HIHS_VAL Register (0x0E)
ADDRESS | OxOE

MODE Read/Write

BIT 7| 6 | 5 | 4 | 3 | 2 | 1 | 0
NAME HIHS_VAL[7:0]

RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
HIHS_VAL

[7:0] High impedance threshold for ADC1 conversions.

Table 17. OMTP_VAL Register (0x0F)
ADDRESS | 0xOF

MODE Read/Write

BIT 7| 6 | 5 | 4 | 3 | 2 | 1 | 0
NAME OMTP_VAL[7:0]

RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
OMTP_VAL

[7:0] OMTP Headset Detection Threshold for ADC1 conversion.

Table 18. HSDET_VAL Register (0x10)
ADDRESS | 0x10

MODE Read/Write
BIT 7 | e | s | 4 | 3 | 2 | 1 | o
NAME HSDET_VAL[7:0]
RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
HSDET _ ANC Headset Detection Threshold for ADC2 conversion when ADC_HL_SET = 1. If ADC2>HSDET_VAL,
VAL[7:0] then set ANC_HS (0x05h bit7) = 1.

Table 19. VOLO_TH Register (0x11)
ADDRESS | 0Ox11
MODE Read/Write
BIT 7 | e | s | 4 | 3 | 2 | 1 | o
NAME VOLO_TH[7:0]
RESET o | o | o | o | o | o | o [ o
VOLO_TH Headset Button Detection Threshold in BYPASS mode for ADC2 conversion.
[7:0] Higher than or equal to this value and lower than VOL1_TH[7:0] means the SEND/END button is pressed.
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Table 20. VOL1_TH Register (0x12)

ADDRESS | 0x12

MODE Read/Write

BIT 7 | e | s | 4 | 3 | 1 R
NAME VOL1_TH[7:0]

RESET o | o | o | o | o | o | o
VOL1_TH Headset Button Detection Threshold in BYPASS mode for ADC2 conversion.

[7:0] Higher than or equal to this value and lower than VOL2_TH means the Volume up button is pressed.

Table 21. VOL2_TH Register (0x13)

ADDRESS | 0x13

MODE Read/Write

BIT 7 | e | s | 4 | 3 | 1 I
NAME VOL2_TH[7:0]

RESET o | o | o | o | o | o | o
VOL2_TH Headset Button Detection Threshold in BYPASS mode for ADC2 conversion.

[7:0] Higher than or equal to this value and lower than VOL3_TH means the Volume down button is pressed.

Table 22. VOL3_TH Register (0x14)

ADDRESS | 0x14

MODE Read/Write

BIT 7 | e | s | 4 | 3 | 1 K
NAME VOL3_TH[7:0]

RESET o | o | o | o | o | o | o
VOL3 TH Headset Button Detection Threshold in BYPASS mode for ADC2 conversion.

[7:0] Higher than or equal to this value means the reserved button is pressed.
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Table 23. PLC_STAT: POWER LINE COMMUNICATION STATUS Register (0x15)

ADDRESS | 0x15
MODE Read Only
BIT 7| 6 5 4 3 2 1 0
) PLC_TX_ PLC_TX_ PLC_RX_ NEW_ PLC_RX_
NAME RFULT:0] ERR OK PLC_TX P ERR DATA DET
RESET o | 0 0 0 0 0 0 0
RFU[1:0] Reserved for Future Use
Power Line Communication TX Error
PLC_TX_ Cleared when a new SEND_CMD is issued.
ERR 0 =No TX Error
1=TX Error
Power Line Communication TX Successful
PLC_TX_ Cleared when the new SEND_CMD issued.
OK 0 = Communication not successful
1 = Communication successful
Power Line Communication TX in Progress
PLC_TX_P | 0 = Not Transmitting
1 = PLC Transmitting in progress
PLC RX Power Line Communication RX Error
ERR 0 = No error
1 = Error (start bit, parity, checksum or stalled line).
New Data Available
NEW _ Indicates that new data is available. Once ACC_ID/ACC_DB1/ACC_DB2 are read, it is cleared.
DATA 0 = No New Data Set
1 = New Data Set Arrived
Power Line Communication Receiving Detection (only during preamble and data excluding post-amble)
PLC_RX I . . L
DET_ - 0 = No PLC (within 4-bit length of no or invalid signal)
1 =PLC is ongoing (within 4-bit of preamble signal)
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Table 24. PLC_IRQ: POWER LINE COMMUNICATION INTERRUPT Register (0x16)
ADDRESS | 0x16
MODE Read Only
BIT 7| 6 5 4 3 2 1 0
) PLC_TX_ PLC_TX_ . PLC_RX_ NEW_ PLC_RX_

NAME RFULT:0] ERRi OKi PLC_TX_Pi ERRi DATAI DETi
RESET o | o 0 0 0 0 0 0
RFUI[1:0] Reserved For Future Use
PLC TX Power Line Communication TX Error Interrupt
ERRT - 0 = Interrupt Not occurred

1 = Interrupt occurred (rising edge of PLC_TX_ERR)
PLC TX Power Line Communication TX OK Interrupt
OKi - - 0 = Interrupt Not occurred

1 = Interrupt occurred (rising edge of PLC_TX_OK)

Power Line Communication TX in Progress Interrupt
PLC_TX
pi 0 = Interrupt Not occurred

1 = Interrupt occurred (both edges of PLC_TX_P)
PLC RX Power Line Communication RX Error Interrupt
ERRI 0 = Interrupt not occurred

1 = Interrupt occurred (rising edge of PLC_RX_ERR)
NEW New Data RX Interrupt.
D ATAT 0 = Interrupt Not occurred

1 = Interrupt occurred (rising edge of NEW_DATA)
PLC RX Power Line Communication RX Detection Interrupt
DETi_ - 0 = Interrupt Not occurred

1 = Interrupt occurred (both edges of PLC_RX_DET)
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Table 25. PLC_MASK: POWER LINE COMMUNICATION MASK Register (0x17)

ADDRESS | 0x17
MODE Read/Write
BIT 7| 6 5 4 3 2 1 0
) PLC_TX_ PLC_TX_ PLC_TX_ PLC_RX_ NEW_ PLC_RX_
NAME RFULT:0] ERRm OKm Pm ERRm DATAmM DETm
RESET o | o 0 0 0 0 0 0
RFUI[1:0] Reserved For Future Use
PLC TX PLC TX Error Interrupt Mask.
ERRM 0 = Masked
1 = Not masked
PLC TX PLC TX Successful Interrupt Mask.
OKm_ - 0 = Masked
1 = Not masked
PLC TX PLC TX in Progress Interrupt Mask.
Pm 0 = Masked
1 = Not masked
PLC RX PLC_RX_ERR mask
ERRmM 0 = Masked
1 = Not masked
NEW New Data Interrupt Mask.
DATA_m 0 = Masked
1 = Not masked
PLC RX Power Line Communication Receiving Detection Interrupt Mask.
DETFn - 0 = Masked
1 = Not masked
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Table 26. PLC_CON1: POWER LINE COMMUNICATION CONTROL Register (0x18)

ADDRESS | 0x18
MODE Read/Write
BIT 7 6 5 4 3 | 2 1 0
POST_ . SEND_

NAME RFU PLC_SINK AM_DIS FREQ PARITY[1:0] RFU CMD
RESET 0 0 0 0 0 | 1 0 0
RFU Reserved for Future Use

PLC Current Sink Selection
PLC_SINK | 0=100mA

1=80mA

Transmit Post-Amble Disable
POST_ 0 = Post-amble enabled. The transmitter sends 2000 low bits. The receiver expects at least 16 low bits as a
AM_DIS proper post-amble.

1 = Post-amble disabled

Communication Time Unit
FREQ 0 = 24usec

1 =30usec

Parity Bit
PARITY 00/11 = No Parity. A high parity bit is transmitted, but is ignored by the receiver.
[1:0] 01 = Odd

10 = Even
RFU Reserved for Future Use

Send Command
SEND _ Send the address (ACC_ADD) and data (ACC_DATA) bytes to the slave. Clears on completion of data transmission.
CMD 0 = No action

1 = Transfer the data

Table 27. ACCESSORY ID Register (0x19)

ADDRESS 0x19

MODE Read Only

BIT 7 | e | 5 | 4 3 | 2 | 1 | o
NAME ACC_IDI[3:0] ACC_CAT[3:0]

RESET o | o | o | o o | o | o | o
ACC_ID Accessory ID

[3:0] Upper four bits of the first valid transmission. Four bit ID of the connected accessory.

ACC_CAT Accessory Category

[3:0] Lower four bits of the first valid transmission. Accessory category or revision information.
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Table 28. ACC_DATA1 Receive Register (0x1A)

ADDRESS Ox1A

MODE Read Only

BIT 7 | e | s | a4 | 3 | 2 | 1 R
NAME ACC_DATA1[7:0]

RESET o | o | o | o | o | o | o | o
ACC_ Accessory Data 1

DATA1[7:0] | First byte of raw data read from accessory

Table 29. ACC_DATA2 Receive Register (0x1B)
ADDRESS | 0x1B

MODE Read Only

BIT 7| 6 | 5 | 4 | 3 | 2 | 1 | 0
NAME ACC_DATA2[7:0]

RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
ACC_ Accessory Data 2

DATAZ2[7:0] | Second byte of raw data read from accessory

Table 30. ACC_ADD Transmit Register (0x1C)
ADDRESS | 0x1C

MODE Read/Write

BIT 7| 6 | 5 | 4 | 3 | 2 | 1 | 0
NAME ACC_ADDI7:0]

RESET o | 0 | 0 | 0 | 0 | 0 | 0 | 0
ACC_

ADD[7:0] Accessory Target Address

Table 31. ACC_DATA Transmit Register (0x1D)
ADDRESS | 0x1D

MODE Read/Write

BIT A | 5 |4 E 2 | 1 | -
NAME ACC_DATA[7:0]

RESET o | 0 | 0 | 0 | 0 | 5 | 5 | -
gi$ﬁi7:o1 Accessory Target Data

**Denotes a factory programmable value
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Application Circuits
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Application Circuits (continued)
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Ordering Information

PART TEMP RANGE PIN-PACKAGE

MAX20317EWP+ -40°C to +85°C 20 WLP

MAX20317EWP+T -40°C to +85°C 20 WLP

+Denotes a lead(Pb)-free/RoHS-compliant package.
T Denotes tape-and-reel

Chip Information
PROCESS: BiICMOS

www.maximintegrated.com

Package Information

For the latest package outline information and land patterns
(footprints), go to www.maximintegrated.com/packages. Note
that a “+”, “#”, or “-” in the package code indicates RoHS status
only. Package drawings may show a different suffix character, but
the drawing pertains to the package regardless of RoHS status.

PACKAGE PACKAGE OUTLINE LAND
TYPE CODE NO. PATTERN NO.
Refer to
20 WLP W201H2+1 21-100120 Application
Note 1891

Maxim Integrated | 46


http://www.maximintegrated.com/packages
http://pdfserv.maximintegrated.com/package_dwgs/21-100120.PDF
http://www.maximintegrated.com/an1891
http://www.maximintegrated.com/an1891

MAX20317 Universal 3.5mm@ Accessory Management IC

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 5117 Initial release —

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




