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USB Type-C Analog Audio Switch
With Protection Function

FEATURES
B Power Supply Vcc: 2.7V to 5.5V
B USB High-Speed (480Mbps) Switch
B SDD2: -3dB Bandwidth: 950MHz
H  3Q Ron Typical
B Audio Switch
B Negative Rail Capability: -3V to +3V
m  THD+N =-108dB; 1Vrwms, f = 20Hz to 20KHz,
32Q Load
B 0.9Q Ron Typical
B High Voltage Protection
B 20V DC Tolerance on Connector Side Pins
B Over Voltage Protection: Vtu = 5V(Typ.)
B OMTP and CTIA Pinout Support
B Support Audio Sense Path
B 25-Ball WLCSP Package (2.24mm x 2.28mm)

APPLICATIONS
B Mobile Phone

B Tablet

B Notebook PC

B Media Player

BLOCK DIAGRAM

GENERAL DESCRIPTIONS

The ASW5480 is a high performance USB Type-C
port Multimedia switch which supports analog
audio headsets. ASW5480 allows the sharing of a
common USB Type-C port to pass USB2.0 signal,
analog audio, sideband use wires and analog
microphone signal. ASW5480 also supports high
voltage on SBU port and USB port on USB Type-C
receptacle side.
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Figure 1, Block Diagram
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Revision History

Note: Page numbers for previous revisions may different from page numbers in the current version.

VERSION CHANGE DATE CHANGE ITEMS
Vo1 2021/3 Initial version completed.
V02 2021/8 1. Update Resistance Detection flow.
2. Add DET pin notes in papel0.
V03 2022/7/5 The device ID was changed from 0x09 to 0x59.
V04 2023/05 Added humidity sensitivity level and Pinl position description.
V05 2024/01 Update ESD HBM Model.
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PIN DIAGRAM
1 2 3 4 5
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Figure 2, Pin Diagram (Top View)
PIN DESCRIPTIONS
No. PIN No. | PIN NAME TYPE DESCRIPTIONS
1 A5 VCC Power Power Supply (2.7V to 5.5V)
2 B5 GND Ground Chip Ground
3 D5 DP R 110 USB/Audio Common Connector
4 D4 DN_L 1/0 USB/Audio Common Connector
5 E5 DP 1/0 USB Data (Differential +)
6 E4 DN 1/0 USB Data (Differential -)
7 C5 R I/O Audio Right Channel
8 C4 L 1/0 Audio Left Channel
9 A3 SBU1 /O Sideband Use Wire 1
10 A2 SBU2 1/0 Sideband Use Wire 2
11 Cl MIC 1/0 Microphone Signal
12 B2 AGND Ground Audio Signal Ground
13 B3 AGND Ground Audio Signal Ground
14 E2 SENSE 1/0 Audio Ground Reference Output
15 C3 nINT 0 I°C Interrupt Output, Active Low (Open Drain)
16 D2 CC_IN I Audio Accessory Attachment Detection Input
17 D1 GSBU1 1/0 Audio Sense Path 1 to Headset Jack GND
18 El GSBU2 1/0 Audio Sense Path 2 to Headset Jack GND
Push-Pull Output. When CC_IN > 1.5V, DET is Low and
19 €2 DET © CC_IN < 1.2V, DET is High
20 D3 SCL I I2C Clock
21 E3 SDA /0 I°C Data
22 Bl SBU2 H 110 Host Side Sideband Use Wire 2
23 Al SBU1 H 110 Host Side Sideband Use Wire 1
24 A4 nEN I Chip Enable, Active Low, Internal Pull-Down by 470kQ
25 B4 ADDR I I2C Slave Address Pin
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Absolute Maximum Ratings

Stress exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,
extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute

maximum ratings are stress ratings only.

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage -0.5 6.5 \
Ve N CC_IN to GND -0.5 20 \
Vsw_c DP_R to GND, DN_L to GND -3.5 20 vV
Vsw_usB DP to GND, DN to GND -0.5 6.5 vV
Vsw_aubio L to GND, R to GND -3.5 6.5 \Y%
VsBu/icssu SBU1 to GND, SBU2 to GND, GSBU1 to GND, GSBU2 to GND -0.5 20 \Y
VsBu_H SBU1_H to GND, SBU2_H to GND -0.5 6.5 Vv
Viio SENSE, MIC, DET, nINT to GND -0.5 6.5 Vv
VenTRL Control Input Voltage (SDA, SCL, nEN, ADDR) -0.5 6.5 \Y
Isw_aubio Switch 1/0O Current, Audio Path -250 250 mA
Isw_uss Switch 1/0 Current, USB Path 100 mA
Isw mic Switch 1/O Current, MIC to SBU1 or SBU2 50 mA
Isw_sBu Switch 1/O Current, SBUx to SBUx_H 50 mA
Isw sense Switch I/O Current, SENSE to GSBU1 or GSBU2 100 mA
Isw_aGND Switch 1/O Current, AGND to SBU1 or SBU2 500 mA
Ik DC Input Diode Current -50 mA
HBM Model (Connector Side and Power Pins: VCC, SBU1, SBU2, 3 KV
ESD DP_R, DN_L, GSBU1, GSBU2, CC_IN)
HBM Model (Host Side Pins: the rest pins) 3 KV
CDM Model 1 KV
Ta Absolute Maximum Operating Temperature -40 +85 °C
Tste Storage Temperature -65 +150 °C

Recommended Operating Conditions
The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications.

SYMBOL | PARAMETER | MIN | MAX | UNIT
POWER
Ve | Supply Voltage | 27 | 55 |V
USB SWITCH
Vswuss | DPto GND, DN to GND, DP_R to GND, DN_L to GND \ 0 | 36 | Vv
AUDIO SWITCH
Vsw aupio | DP_R to GND, DN_L to GND, L to GND, R to GND | 36 | 36 | V
MIC SWITCH
Vseumc | SBU1 to GND, SBU2 to GND, MIC to GND \ 0 | 36 | V
SENSE SWITCH
Veseu_sense | GSBUL to GND, GSBU2 to GND, SENSE to GND \ 0 | 36 | V
SBU to SBUx_H SWITCH
Vessu | SBU1 to GND, SBU2 to GND, SBU1 H to GND, SBU2 Hto GND | 0 | 36 | vV
CC_INPIN
Vee v | CC_IN to GND \ 0 | 55 [ vV
CONTROL VOLTAGE (nEN, SDA, SCL)
ViH Input Voltage High 13 Vce \
Vi Input Voltage Low 0.5 \
OPERATING TEMPERATURE
Ta | Ambient Operating Temperature <40 | +85 | °C
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DC CHARACTERISTICS

All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS POWER MIN | TYP | MAX | UNIT
USB Switches on, SBUx to
SBUx_H switches on 395 65 KA
Icc Supply Current Audio switches on, MIC Vec=2.710
switch on and Audio GND 5.5V 345 | 60 HA
switch on
lccz Quiescent Current nEN =L, 04Hb7 =0 1.2 5 PA
USB/AUDIO COMMON PINS: DP_R, DN_L
Off Leakage Current of _ Vcec =2.7to
loz DP_R and DN_L DN_L, DP_R =-3Vto 3.6V 55V -3.0 | 0.7 | 3.0 PA
Power-Off Leakage _
lorr Current of DP R and DN L DN_L,DP_R=0Vto 3.6V Power Off -30 | 0.7 | 3.0 pA
Vov_triP Input OVP Lockout Rising Edge Vec=2.7t0 | 45 5 53 \
Vov_Hys Input OVP Hysteresis 5.5V 0.3 \
AUDIO SWITCH
On Leakage Current of DN_L,DP_R =-3Vto 3.0V, Vcc =2.7to
low Audio Switch DP, DN, R, L = Floating 5.5V 25104 1 25 | pA
Power-Off Leakage L,R=0Vto 3V,
lorr Current of L and R DP_R, DN_L = Floating Power Off | -1.0 1.0 KA
Audio Switch On Isw = 100mA, Vsw = -3V to
Ron_aubio Resistance 3V vl 09 | 21 Q
Pull-Down Resistor on R/L CCS_S\)
RsHunT Pin When Audio Switch is L=R=3V : 6 9.8 14 KQ
OFF
USB SWITCH
On Leakage Current of DN_L, DP_R =0V to 3.0V, .
lon USB Switch DP, DN, R, L = Floating Vee=27t0 | >0 | 05 130 | pA
loz Off Leakage Current of DP | 1\ hp — gy 10 3.6V 55V 30| 08| 30 | pA
and DN
Power-Off Leakage _
lorr Current of DP and DN DN, DP =0V to 3.6V Power OFF | -3.0 3.0 MA
. . _ _ Vce = 2.7 to
Ron_uss USB Switch On Resistance | Isw = 8mA, Vsw = 0.4V 5.5V 2.6 5.2 Q
SENSE SWITCH
lon Leakage Current of Sense _GSBU)_( =0V to 1V, SENSE 20 018! 20 UA
Path is floating
SENSE Switch On _ _
Ron_sense Resistance Isw = 100mA, Vsw = 1V Vee = 2.7 to 0.2 0.7 1 Q
Off Leakage Current of _ 5.5V
| SENSE SENSE =0V to 1V -2.0 2.0 HA
0z Off Leakage Current of GSBUx =0V to 1V -2.0 2.0 A
GSBUXx GSBUx = 1V to 3.6V -3.0 3.0 pA
Power-Off Leakage _
Current of SENSE SENSE =0V to 1V -2.0 2.0 MA
lore Power-Off Leakage Power Off
Current of GSBUx GSBUx = 0V to 3.6V -3.0 3.0 MA
Input OVP Lockout On .
Vov_trip GSBUXx Rising Edge Vee = 2.7 1o 4.5 4.9 5.3 \%
Input OVP Hysteresis of 5.5V
Vov_Hys GSBUX 0.3 V
SBUx PINS
Off Leakage Current of _ Vcec =2.7to
loz SBUX SBUx =0V to 3.6V 55V -3.0 3.0 MA
Power-Off Leakage _ )
lorr Current of SBUX SBUx = 0V to 3.6V Power OFF 3.0 3.0 MA
Vov_TrIP Input OVP Lockout Rising Edge Vec=27t0 | 45 | 49 | 53 \%
Vov Hvs Input OVP Hysteresis 5.5V 0.3 V
THERMEFARARMNEAE, EL~RESHUFHE: hitp://www.grandmicro.com.cn
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Besnez ASW5480

DC CHARACTERISTICS (conTINUED)

All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.

SYMBOL ‘ PARAMETER ‘ CONDITIONS POWER ‘ MIN ‘ TYP ‘ MAX ‘ UNIT
MIC SWITCH
On Leakage Current of SBUx =0V to 3.6V,
lon MIC Switch MIC is floating Vec=27t0 | >0 03830 1 pA
loz oft Leakage Current of MIC = OV to 3.6V 55V 1.0 10 | pA
lope | Power Off Leakage Current |y - oy 10 3.6v Power Off | -1.0 10 | pA
Rowmc | MIC Switch On Resistance | Isw = 30mA, Vsw = 3.6V Veem 2T 17 30 | 39 | Q
SBUx_H SWITCH
On Leakage Current of SBUx = 0V to 3.6V, SBUx_H
low SBUx_H Switch = Floating Vec=2710 | >0 014730 WA
Off Leakage Current of _ 5.5V )
loz SBUX_H SBUx_H =0V to 3.6V 1.0 1.0 HA
Power-Off Leakage _
lorr Current of SBUx_H SBUx_H =0V to 3.6V Power Off -1.0 1.0 HA
SBUx_H Switch On Isw = 30mA, Vsw = 0V to Vcec =2.7to
Ron_ssuxH | Rosistance 3.6V 5.5V 527 ] 35 Q
AUDIO GROUND SWITCH (AGND to SBUXx)
AGND Switch On _ Vce = 2.7 to
Ron_acnD Resistance Isource = 100mA on SBUx 5.5V 30 57 920 mQ
CC_INPIN
VH L Input Low Thershold _ 1.2 \%
Vrin | Input High Thershold ) 15 Y
I Input Leakage of CC_IN CC_IN=0Vto 5.5V ) 1.0 pA
nINT, DET PINS
VoH 83:p3: E(;?/\?ffoorrlljDEE'l-'rand lo = -2mA Vee =2.710 15| 18 | 20 Vv
VoL P lo = 2mA 5.5V 04 | V
nINT
ADDR PIN
ViH Input Voltage High _ 0.9 \Y
ViL Input Voltage Low V°°5_52\)7 t© 0.7 v
I Input Leakage of ADDR ADDR =0V to Vcc ) -1.0 1.0 PA
nEN PIN
ViH Input Voltage High _ 0.9 \Y
ViH Input Voltage Low VCCS_SZ\f 0 0.7 \Y
Rpp Internal Pull-Down Resistor ) 470 KQ
SDA, SCL PINS
ViL_i2c Input Voltage Low 0.4 \%
ViH_i2c Input Voltage High 1.2 Vv
Input Current of SDA and _
liac SCL Pins SDA/SCL =0V to 3.6V -2.0 2.0 pA
VoL _spa Output Voltage Low loL = 2mA 0.3 \
Output Current of Output _
loL_spa Voltage Low VoL_spa = 0.2V 10 mA
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AC CHARACTERISTICS

All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.

SYMBOL ‘ PARAMETER ‘ CONDITIONS POWER ‘ MIN ‘ TYP ‘ MAX ‘ UNIT
AUDIO SWITCH
¢ Audio Switch Turn On 20 S
delay Delay Time H
t Audio Switch Turn On DP_R =DN_L =1V, 200 s
fiee Rising Time® RL =32Q H
Audio Switch Turn OFF
torr Time 20 us
. f = 1KHz, R = 50Q, ]
XTALK Cross Talk (Adjacent) Vaw = 1VRus 100 dB
BW -3dB Bandwidth RL =50Q Vce = 3.3V 600 MHz
. f = 1KHz, R. = 50Q, ]
ORR Off Isolation CL = OpF, Vew = 1Vrus 100 dB
LzWZ(_)I-;Z\;-RZMOSKHZ, RL =600Q, 110 dB
Total Harmonic Distortion + i -
THD+N Noise Performance With A- f= 29HZ 20KHz, Ru =320, -108 dB
Weighting Filter Vsw = LVRus
f = 20Hz~20KHz, RL = 16Q, 104 dB
Vsw = 0.5Vrus
USB SWITCH
ton USB Switch Turn On Time | DP_R =DN_L =1.5V, 60 us
torr USB Switch Turn Off Time | RL=50Q 17 us
BW SDD>; -3dB Bandwidth RL = 50Q 950 MHz
Off Isolation Between DP, _ _ _
Orr DN and Common Node fc_ }}BHZ’ R __500’ Vee =3.3V -100 dB
Pins L = OpF, Vsw = 1VRrms
DP_R and DN_L Pins OVP _
tovp Response Time Vsw = 3.5V to 5.5V 1 1.5 us
MIC/AUDIO GROUND SWITCH
MIC Switch Turn On Delay
tdelayiMIC Time 40 us
t MIC Switch Turn On Rising SBUx =1yrRES50Q 250 s
rise_MIC Time® U
t AGND Switch Turn On 100 s
delay ASND | Time SBUx pulled up to 0.5V by Vee = 3.3V H
N AGND Switch Turn On 16Q, AGND connect to GND ce= e 2900
rise_ AGND Rising Time(l) us
torr_mic MIC Switch Turn OFF Time | SBUx =2.5V, RL = 50Q 12 Us
t AGND Switch Turn OFF SBUX: Isource = 10mA, 15 s
OFFAGND | Time Clamp to 2.5V H
BW MIC Switch Bandwidth RL = 50Q 60 MHz
SBUx_H SWITCH
SBUx_H Switch Turn On
ton Time 60 us
. SBUx_H Switch Tum off | SBUX_H =25V, R. =500 10 .
OFF Time Vee = 3.3V H
BW -3dB Bandwidth RL = 50Q 60 MHz
tove %'?nix Pins OVP Response | /.~ 35v 10 5.5v 05 | 1 us
SENSE SWITCH
t SENSE Switch Turn On 50 s
delay Delay Time H
] SENSE Switch Turn On _ _
trise Rising Time® GSBUx =1V, RL =500 200 us
SENSE Switch Turn Off Vce = 3.3V
torr Time 12 us
GSBUXx Pins OVP _
tovp Response Time Vsw = 3.5V to 5.5V 0.7 15 us
BW -3dB Bandwidth RL =500 150 MHz
@ Turn On Timing can be controlled by 12C register.
EHBEEMEFERABMNAE, EZ~RESHIFERE: http://www.grandmicro.com.cn
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Besnez ASW5480

AC CHARACTERISTICS (conTINUED)

All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.

SYMBOL ‘ PARAMETER ‘ CONDITIONS POWER ‘ MIN ‘ TYP ‘ MAX ‘ UNIT
DET DELAY
tdelay_DET DET Response Delay Time E:g::z:g: ggm g'gotcl)'gx Vce = 3.3V é Ei
|2C SPECIFICATION (SCL, SDA)
All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.
FAST MODE
SYMBOL PARAMETER

MIN MAX UNIT

fscL I2C SCL Clock Frequency 400 KHz
tHD;STA Hold Time (repeated) START Condition 0.6 us
tLow Low Period of 12C SCL Clock 1.3 us
tHiGH High Period of I1°C SCL Clock 0.6 us
tsu;sTA Set-up Time for Repeated START Condition 0.6 Us
tHD;DAT Data Hold Time® 0 0.9 us
tsu;DAT Data Set-up Time® 100 ns
tr Rise Time of I°C SDA and I°C SCL Signals® 20 + 0.1Cp 300 ns
tr Fall Time of I°C SDA and I>)C SCL Signals® 20 + 0.1Cp 300 ns
tsu;sTo Set-up Time for STOP Condition 0.6 Us
tsur Bus-Free Time Between STOP and START Conditions 1.3 Us
tsp Pulse Width of Spikes that Must Be Suppressed by the Input Filter 0 50 ns

@Guaranteed by design, not production tested.

®A fast-mode 1°C bus device can be used in a standard-mode 1°C bus system, but the requirement tsypar 2 +250ns must be met. This is
automatically the case if the device does not stretch the LOW period of the 12C SCL signal. If such a device does stretch the LOW period
of the 12C SCL signal, it must output the next data bit to the 12C SDA line t; max + tsupat = 1000 + 250 = 1250ns (according to the standard-
mode I2C bus specification) before the I2C SCL line is released.

N AT
te | |t tow tr tsy; par ..J typ, sTa | [ tgp tp > taur
. ik t | |<-
SCL \ \-
- . tup; sTa I - - - tsu; sTa - tsu; sTo |
s tp; pat thicH sr P s
Figure 3, Definition of Timing for Full-Speed Mode Devices on the I1°C Bus
THERMETERABMKEE, EZ~RESHBIFEHE: http://www.grandmicro.com.cn
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CAPACITANCE

All typical values are at Vcc = 3.3V and Ta=25°C unless otherwise specified.

Ta =-40°C to 85°C

SYMBOL PARAMETER CONDITIONS POWER
MIN | TYP | MAX | UNIT
Con USBAUDIO On Capacitance f = 1MHz, 10(_)mVpK-pK, 9 oF
- (Common Port) 100mV DC Bias
Corr USBAUDIO Off Capacitance f=1MHz, 1OQmVpK-PK, 75 oF
- (Common Port) 100mV DC Bias '
Corr Uss Off Capacitance f=1MHz, 10(_)mVp|<-PK, 3 oF
- (Non-Common Ports) 100mV DC Bias
Con SENSE Sw On Capacitance f = 1MHz, 10(_)mVpK-pK, 55 pF
- - (Common Port) 100mV DC Bias
Corr SENSE Sw Off Capacitance f = 1MHz, 1OQmVpK-pK, 88 bF
- - (Common Port) 100mV DC Bias Vee = 3.3V
Con M sw On Capacitance f=1MHz, 1OQmVpK-PK, ' 170 oF
- (Common Port) 100mV DC Bias
Corr wic sw Off Capacitance f=1MHz, 10(_JmVpK.pK, 10 bF
- - (Common Port) 100mV DC Bias
On Capacitance f = 1MHz, 100mVp«k-pk,
Con_acnn_sw (Common Port) 100mV DC Bias 125 PF
On Capacitance f = 1MHz, 100mVpk-pk,
Con_sBux H_sw (Comrr?on Port) 100mV DC Bias 160 pF
ConraL Control Input Pin f = 1MHz, 100mVpk-pk, 3 bF
Capacitance (nEN Pin) | 100mV DC Bias
THERMEFARARMNEAE, EL~RESHUFHE: hitp://www.grandmicro.com.cn
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APPLOCATION INFORMATION

Over-Voltage Protection

The ASW5480 features Over-Voltage Protection (OVP) on receptacle side pins that switch off the internal
signal routing path if the input voltage exceeds the OVP threshold. If OVP is occurred, interrupt signal can be
send by nINT signal and FLAG data will provide information that which pin had OVP event.

Headset Detection

The ASW5480 integrates headset unplug detection function by detecting the CC_IN voltage. The function is
always active when device is enabling®. DET will be high when CC_IN is Low (CC_IN < 1.2V). When CC_IN
is High (CC_IN > 1.5V), DET will be released to low.

ASW5480 Disable ASW5480 Enable

CC_IN<VtH =12V DET=0 DET=1

CC IN>Vryn=15V DET =0 DET =0

@’ DET pin is in Push/Pull Configuration as default . If you don’t use this detection function , leave it floating.

MIC Switch Auto-Off Function

The function is active during control bit 0x12h bit[2] = 1. When CC_IN is high (CC_IN > 1.5V) and L, R, Audio
ground switches are under on status, MIC switch will be off and receptacle side pin will be connected to
ground for 50ps first. Then it shows High-Z status under MIC switch is set on status.

Audio Ground Detection and Configuration

The function is active during control bit 0x12h bit[0] = 1 and R, L, AGND switches are set to be on status. For
Type-C interface analog headset, the audio ground could be SBU1 pin or SBU2 pin. The function will provide
autonomous detection and configuration to route MIC and audio ground signal accordingly.

During detection and configuration, the L, R, SENSE, MIC and Audio ground switch will be off. After detection
and configuration, L and R switches will turn on according to switch configuration and timing setting. MIC,
SENSE and Audio ground will turn on according to detection results and timing control setting.

Audio Jack Detection
and Configuration Statr

Y

!

REG2>=DATA1
And
REG1>=DATA1

REG2>REG1>DATAO
&& REG1<DATA1
or
REG2>DATAO>REG1

!

!

Y

REG1>REG2>DATAOQ
&& REG2<DATA1l
or
REG1>DATAO>REG2

DATAO0>=REG1
and
DATAO0>=REG2

Hold Current Setting

MIC to SBU2,

Audio Ground to SBU1,

SENSE to GSBUL1,
Send nINT

y

Y

Figure 4, Audio Ground Detection and Configuration

MIC to SBU1,
Audio Ground to SBU2,
SENSE to GSBU2,
Send nINT

Audio Ground to SBU1,
SENSE to GSBU1,
SBU2 switch open
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The function is active during control bit 0x12h bit[1] = 1. It will monitor the resistance between receptacle side
pins and ground. During resistance detection, the switch which is monitored will be off. The detection result
will be saved in the resistance flag register. The measurement could be from 1KQ to 2.56MQ which is

controlled by internal register. The detection interval can be set at 100ms, 1s or 10s by register 0x16h.

4 N
( START )
o )
RES /AUDIO JACK
RESIDETEGTIONIEIN RESIDETECTION RES DETECTION INTERVAL DETECTION INTERRUPT
SETTING THRESHOLD Address: 16h MASK
Address: 13h Address: 15h :

Address: 19h

'

FUNCTION ENABLE Bit[1]=1

Address: 12h

" Update RES Value
< Register S

~_and Compare with threshold _— ™~

1/ <Threshold

Send nINT

Interval reg bit[1:0] = 0

///\\\
// \\
~

\\\\ ~
- >Threshold _{fRes DETECTION INTERVAL~_ No
> .

(Address: 16h)
/

Yes

-

Wait Interval Time
(Set By Address:
16h)

[

FUNCTION ENABLE
(Address:12h) Bit[1]=1?

Check if ™

Disable resistance detection

Manual Switch Control

Figure 5, Resistance Detection

The function is active during control bit Ox12h bit[4] = 1 and 0x04h = FF. it will provide manual control for
device. During this configuration, ADDR and nINT pins will be set as logic control input.

SENSE | Headset USB Audio MIC/ SBU Bypass
Power | nEN | ADDR | nINT | ‘g uioh | Detection Switch Switch AGND Switch Switch
OFF | X X X OFF OFF OFF OFF OFF OFF
ON H X X OFF OFF OFF OFF OFF OFF
ON: ON:
ON L 0 0 OFF OFF | DP_RtoDP, OFF OFF SBU1 to SBUL H,
DN_ L to DN SBU2 to SBUZ H
ON: ON:
ON L 0 1 OFF OFF | DP_RtoDP, OFF OFF SBU1 to SBU2_H,
DN_ L to DN SBU2 to SBUT H
ON: ON: ON:
ON L 1 0o | GsBU2to ON OFF DP RtoR, | SBULtoMIC, OFF
SENSE DN LtoL | SBU2to AGND
ON: ON: ON:
ON L 1 1 | GSBULto ON OFF DP RtoR, | SBUZ2toMIC, OFF
SENSE DN LtoL | SBUIto AGND
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[2C INTERFACE

The ASW5480 includes a full 12C slave controller. The 12C slave fully complies with 12C specification version
2.1 requirements. This block is designed for fast mode, 400-KHz signals. Examples of an I12C write and read

sequence are shown in below figures respectively.

8bits 8hits 8bits
AL AL AL
(4 N\ (4 N\ (4 N\
s|Slave g |a|Register A|write Data | A | Write Data K+1 |A | Write Data K+2 | A | Write Data K+N-1 |A | P
Address Address K
NOTE: Single Byte Read is initiated by Master with P immediately following first data byte.
Figure 6, 12C Write Example
8bits 8hits 8hits 8hits
A A A A
(4 N\ (4 N\ (4 N\ (4 N\
Slave Register Slave
S Address WR[A Address K AlS Address RD [A| Read Data K |A| Read Data K+1 | A | Read Data K+N-1 | NA | P
AN A v J

Y

Register address to read specified Single or Multi byte read executed from current register location

(Single byte read is initiated by Master with NA immediately following first data byte)

NOTE: If Register is not specified Master will begin read from current register. In this case only sequence showing
in Red bracket is needed.

NA  Not Acknowledge (SDA High) RD Read=1

From Master to Slave S Start Condition
P Stop Condition

From Slave to Master A Acknowledge (SDA Low) WR Write =0

Figure 7, I)C Read Example

Table 1, I2C Slave Address
ADDR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADDR = L 1 0 0 0 0 1 0 RIW
ADDR = H 1 0 0 0 0 1 1 RIW

THBEBEMETFAERARMNEE, BEE~RESHBIEAE: http://www.grandmicro.com.cn
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REGISTER MAPS

ADDR

Register
Name

Type

Reset
Value

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

00H

Device ID

R

0x59

0

1

0

1

1

0

0

1

O01H

OVP
Interrupt
Mask

R/W

0x00

Reserved

Mask
OVP
Interrupt

Mask
OVP
/DP_R

Mask
OVP
/DN_L

Mask
OVP
/SBU1

Mask
OVP
/SBU2

Mask
OVP
/GSBU1

Mask
OVP
/GSBU2

02H

OVP
Interrupt flag

R/IC

0x00

Reserved

DP R

DN_L

SBU1

SBU2

GSBU1

GSBU2

03H

OVP Status

0x00

Reserved

ovP
/DP_R

OVP
/DN_L

OVP
/SBU1

OovP
/SBU2

OvP
/GSBU1

OVP
/IGSBU2

04H

Switch
settings
Enable

R/W

0x98

Device
Control

SBU1_H
to SBUx

SBU2_H
to SBUx

DN_L to
DN or L

DP_Rto
DPorR

Sense to
GSBUXx

MIC to
SBUx

Audio
Ground
to SBUx

05H

Switch
Select

R/W

0x18

Reserved

SBU1_H
to SBUx

SBU2_H
to SBUx

DN_L to
DN or L

DP_Rto
DP orR

Sense to
GSBUXx

MIC to
SBUx

Audio
Ground
to SBUx

06H

Switch
Status0

0x05

Reserved

Sense Switch Status

DP_R Sw

itch Status

DN_L Switch Status

07H

Switch
Statusl

0x00

Reserved

SBU2 Switch Status

SBU1 Switch Status

08H

Audio switch
left channel
turn on
control

R/W

0x01

Audio Switch Left Channel Slow Control [7:0]

09H

Audio switch
right channel
turn on
control

R/W

0x01

Audio Switch Right Channel Slow Control [7:0]

OAH

MIC switch
turn on
control

R/W

0x01

MIC Switch Right Channel Slow Control [7:0]

OBH

Sense switch
turn on
control

R/W

0x01

SENSE Switch Right Channel Slow Control [7:0]

OCH

Audio
Ground
Switch turn
on control

R/W

0x01

Audio Ground Switch Right Channel Slow Control [7:0]

ODH

Timing Delay
between R
switch
enable and L
switch
enable

R/W

0x00

Timing Delay Between R Switch Enable and L Switch Enable Control [7:0]

OEH

Timing Delay
between MIC
switch
enable and L
switch
enable

R/W

0x00

Timing Delay Between MIC Switch Enable and L Switch Enable Control [7:0]

OFH

Timing Delay
between
Sense switch
enable and L
switch
enable

R/W

0x00

Timing Delay Between Sense Switch Enable and L Switch Enable Control [7:0]

10H

Timing Delay
between
Audio
Ground
switch
enable and L
switch
enable

R/W

0x00

Timing Delay Between Audio Ground Switch Enable and L Switch Enable Control [7:0]

Audio
accessory
status

0x02

Reserved

CC_IN

DET

12H

Function
Enable

R/W

0x08

Reserved

DET I/O
Control

RES

GPIO
Control

Slow
turn-on
Control

MIC
Auto
Control

detection:

RES

auto
clear

detection:

Audio
jack

auto
clear

13H

RES
detection pin
setting

R/W

0x00

Reserved

Detection pin select [2:0]
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REGISTER MAPSconTINUED)

Register Reset . . . . . . . .
ADDR NEmE Type value Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
RES
14H detection R OxFF R detection value [7:0]
value
RES
15H t_jetectlon R/W 0x16 R detection interrupt resistance threshold [7:0]
interrupt
threshold
RES Detection interval
16H detection R/W 0x00 Reserved [1:0]
interval )
L 4-pole, 4-pole,
17H A“S(:(',;LJ;CK RO | oxo01 Reserved SBU2 SBU1 3-pole | No audio
MIC MIC
Detection Audio RES RES
18H interrunt R/C 0x00 Reserved detection | detection | detection
p done occurred done
. Audio RES RES
Detection ) - -
- detection | detection | detection
19H mltﬂe;rsukpt R/W 0x00 Reserved fBnd occurred done
mask mask mask
Audio
1AH detection RO OxFF Audio detection value REGL1 [7:0]
REG1
Audio
1BH detection RO OxFF Audio detection value REG2 [7:0]
REG2
MIC
1CH threshold R/W 0x20 MIC Threshold value DATAO [7:0]
DATAO
MIC
1DH threshold R/W OxFF MIC Threshold value DATAL [7:0]
DATAL
1EH 12C reset Wi/C 0x00 Reserved [ 12C reset
Current
1FH source R/W 0x07 Reserved Current Source Setting [3:0]
setting
Table 2, DEVICE ID
(Register 0x00h, Reset Value: 0x59, Type: Read)
BITS NAME SIZE DESCRIPTION
7:6 Vendor ID 2 Vendor ID
5:3 Version 1D 3 Device Version ID
2:0 Revision ID 3 Revision History ID
Table 3, OVP INTERRUPT MASK
(Register 0x01h, Reset Value: 0x00, Type: Read/Write)
BITS NAME SIZE DESCRIPTION
7 Reserved 1 Do not use
OVP Interrupt function enable/disable
6 OVP Interrupt mask control 1 0: controlled by [5:0] bit
1: Mask all connector side pins OVP interrupt
0: Do not mask OVP interrupt
5 DP_R OVP Interrupt mask control 1 1: Mask OVP interrupt
0: Do not mask OVP interrupt
4 DN_L OVP Interrupt mask control 1 1: Mask OVP interrupt
0: Do not mask OVP interrupt
3 SBU1 OVP Interrupt mask control 1 1: Mask OVP interrupt
0: Do not mask OVP interrupt
2 SBU2 OVP Interrupt mask control 1 1: Mask OVP interrupt
0: Do not mask OVP interrupt
1 GSBUL1 OVP Interrupt mask control 1 1: Mask OVP interrupt
0: Do not mask OVP interrupt
0 GSBU2 OVP Interrupt mask control 1 1: Mask OVP interrupt

THBEBEMETFAERARMNEE, BEE~RESHBIEAE: http://www.grandmicro.com.cn
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Table 4, OVP INTERRUPT FLAG

(Register 0x02h, Reset Value: 0x00, Type: Read Clear)

BITS NAME SIZE DESCRIPTION
7.6 Reserved 2 Do not use
5 DP_R OVP 1 (1)§ %g Eﬁ EZZ ggttzt?rcrgcjirmd
4 DN_L OVP 1 (1)§ 8&E Zﬁm ﬂii ggttzt?rcrzlérmd
3 SBU1 OVP 1 2 gﬁ gxgm E:: ggél(jlf:rglérred
: L[S Qe
1 L[S o o ™
0 GSBU2 OVP 1 2 8&2 gxgm E:: ggégﬁgérmd
Table 5, OVP STATUS
(Register 0x03h, Reset Value: 0x00, Type: Read)
BITS NAME SIZE DESCRIPTION
7:6 Reserved 2 Do not use
5 OVP 0n DP_R Pin 1| 7 Ovp event has ogourred
4 OVP on DN._L Pin 1| 7 Ovp eventhas occurred
3 OVP on SBU1 Pin 1 (1) ng 2322: Eii ggtt:l?rcr;udrred
2 OVP on SBU2 Pin 1| 7 OVP event has ocourred
1 OVP on GSBUL Pin 1| £ OVP vent has ocourred
0 OVP on GSBU2 Pin 1| 7. OVP event has ocourred .

Table 6, SWITCHING SETTING ENABLE

(Register 0x04h, Reset Value: 0x98, Type: Read/Write)

BITS NAME SIZE DESCRIPTION

0: Device Disable; L, R are pulled-down by 10kQ and
7 Device Enable 1 other switch nodes will be High-Z for positive input.

1: Device Enable.

0: Switch Disable; SBU1_H will be High-Z for positive
6 SBU1_H to SBUx switches 1 input;

1: Switch Enable.

0: Switch Disable; SBU2_H will be High-Z for positive
5 SBU2_H to SBUx switches 1 input;

1: Switch Enable.

0: Switch Disable; DN_L, DN will be High-Z for positive
4 DN_L to DN or L switches 1 input and L is pulled-down by 10kQ.

1: Switch Enable.

0: Switch Disable; DP_R, DP will be High-Z for positive
3 DP_R to DP or R switches 1 input and R is pulled-down by 10kQ.

1: Switch Enable.

0: Switch Disable; Sense, GSBU1 and GSBU2 will be
2 Sense to GSBUXx switches 1 High-Z for positive input.

1: Switch Enable.
1 MIC to SBUx switches 1 0 Sw?tch Disable; MIC will be High-Z for positive input.

1: Switch Enable.

0: Switch Disable; AGND will be High-Z for positive
0 AGND to SBUx switches 1 input.

1: Switch Enable.
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Table 7, SWITCH SELECT

(Register 0x05h, Reset Value: 0x18, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
7 Reserved 1 Do not use
. 0: SBU1_H to SBU1 switch ON
6 SBUI_H switches 1| 1: SBUL H to SBU2 switch ON
. 0: SBU2_H to SBU2 switch ON
5 SBU2_H switches 1| 1: SBU2 H to SBU1 switch ON
. 0: DN_L to L switch ON
4 DN_L or DN or L switches 1 1: DN_L to DN switch ON
. 0: DP_R to R switch ON
3 DP_R or DP or R switches 1 1: DP R to DP switch ON
. 0: Sense to GSBU1 switch ON
2 Sense to GSBUX switches 1 1 Sense to GSBU2 switch ON
. 0: MIC to SBU2 switch ON
1 MIC to SBUx switches 1 1: MIC to SBU1 switch ON
. 0: AGND to SBU1 switch ON
0 AGND to SBUx switches L | 1. AGND to SBU2 switch ON
Table 8, SWITCH STATUSO
(Register 0x06h, Reset Value: 0x05, Type: Read)
BITS NAME SIZE DESCRIPTION
7:6 Reserved 2 Do not use
00: Sense switch is Open/Not Connected
. ] 01: Sense connected to GSBU1
54 Sense Switch Status 2 10: Sense connected to GSBU2
11: Not Valid
00: DP_R switch is Open/Not Connected
) . 01: DP_R connected to DP
3:2 DP_R Switch Status 2 10: DP_R connected to R
11: Not Valid
00: DN_L switch is Open/Not Connected
) . 01: DN_L connected to DN
1.0 DN_L Switch Status 2 10: DN_L connected to L
11: Not Valid
Table 9, SWITCH STATUS1
(Register 0x07h, Reset Value: 0x00, Type: Read)
BITS NAME SIZE DESCRIPTION
7:6 Reserved 2 Do not use
000: SBU2 switch is Open/Not Connected
001: SBU2 connected to MIC
010: SBU2 connected to AGND
5:3 SBU2 SwitchStatus 3 011: SBU2 connected to SBU1_H
100: SBU2 connected to SBU2_H
101: SBU2 connected both SBU1_H and SBU2_H
110...111: Do not use
000: SBU1 switch is Open/Not Connected
001: SBU1 connected to MIC
010: SBU1 connected to AGND
2:0 SBUL1 SwitchStatus 3 011: SBU1 connected to SBU1_H
100: SBU1 connected to SBU2_H
101: SBU1 connected both SBU1_H and SBU2_H
110...111: Do not use

Table 10, AUDIO SWITCH LEFT CHANNEL SLOW TURN-ON
(Register 0x08h, Reset Value: 0x01, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
11111111: 25600us
7:0 Switch turn on rising time setting 8 00000001: 200ps
00000000: 100us
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Table 11, AUDIO SWITCH RIGHT CHANNEL SLOW TURN-ON
(Register 0x09h, Reset Value: 0x01, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
11111111: 25600us
7:0 Switch turn on rising time setting 8 00000001 200s
00000000: 100us
Table 12, MIC SWITCH SLOW TURN-ON
(Register 0x0OAh, Reset Value: 0x01, Type: Read/Write)
BITS NAME SIZE DESCRIPTION
11111111: 25700us
7:0 Switch turn on rising time setting 8 00000010: 350us

00000001: 250us

00000000: Not Valid

Table 13, SENSE SWITCH SLOW TURN-ON

(Register 0xOBh, Reset Value: 0x01, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

Switch turn on rising time setting

11111111: 25600pus

00000001: 200us

00000000: 100us

Table 14, AUDIO GROUND SWITCH SLOW TURN-ON
(Register 0xOCh, Reset Value: 0x01, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

Switch turn on rising time setting

11111111: 179000us

00000001: 1400ps

00000000: 700us

Table 15, TIMING DELAY BETWEEN R SWITCH ENABLE AND L SWITCH ENABLE
(Register 0x0ODh, Reset Value: 0x00, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

Delay timing setting

11111111: 25500us

11111110: 25400us

00000001: 100pus

00000000: Ous

Table 16, TIMING DELAY BETWEEN MIC SWITCH ENABLE AND L SWITCH ENABLE
(Register 0xOEh, Reset Value: 0x00, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

Delay timing setting

11111111: 25500us

11111110: 25400us

00000001: 100us

00000000: Ous

Table 17, TIMING DELAY BETWEEN SENSE SWITCH ENABLE AND L SWITCH ENABLE

(Register 0xOFh, Reset Value: 0x00, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

Delay timing setting

11111111: 25500us

11111110: 25400us

00000001: 100us

00000000: Ous
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Table 18, TIMING DELAY BETWEEN AUDIO GROUND SWITCH ENABLE AND L SWITCH ENABLE
(Register 0x10h, Reset Value: 0x00, Type: Read/Write)

BITS NAME SIZE DESCRIPTION

11111111: 25500us

11111110: 25400us

7:0 Delay timing setting 8

00000001: 100us

00000000: Ous

Table 19, AUDIO ACCESSORY STATUS
(Register 0x11h, Reset Value: 0x02, Type: Read)

BITS NAME SIZE DESCRIPTION
7:2 Reserved 6 Do not use
0: CC_IN<1.2v
1 CC_IN 1 1: CC_IN>1.5V
0 DET 1 0: DET output is Low

1. DET output is High

Table 20, FUNCTION ENABLE
(Register 0x12h, Reset Value: 0x08, Type: Read/Write)

BITS NAME SIZE DESCRIPTION

7 Reserved 1 Do not use
1: DET pin is in Open/Drain Configuration

6 DET /O Control 1 0: DET pin is in Push/Pull Configuration

. . 1: 10KQ to 2560KQ

5 RES detection range setting 1 0: 1KQ to 256K0
1: Enable

4 GPIO control enable 1 0- Disable
1: Enable

3 Slow turn on control enable 1 0- Disable
1: Enable

2 MIC auto break out control enable 1 0- Disable
1: Enable; will be changed to ‘0’ after low resistance

1 RES detection enable 1 detection
0: Disable

Audio jack detection and configuration L Ena_ble; will be c_hanggd to ‘0" after audio jack
0 1 detection and configuration
enable e
0: Disable
Table 21, RES DETECTION PIN SETTING
(Register 0x13h, Reset Value: 0x00, Type: Read/Write)
BITS NAME SIZE DESCRIPTION

7:3 Reserved 5 Do not use
000: CC_IN
001: DP_R

. . . 010: DN_L

2:0 Pin Selection 3 011: SBU1
100: SBU2
101...111: Do not use

Note: if RES detection pin is enable before setting PIN selection it will always do the CC_IN first. Recommend user to
select the pin first before setting the RES detection pin enable.

Table 22, RES VALUE
(Register 0x14h, Reset Value: OxFF, Type: Read)

BITS NAME SIZE DESCRIPTION

00000000: R < 1KQ
7:0 Detected resistance value 8
11111111: R > 300KQ
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Table 23, RES DETECTION THRESHOLD

(Register 0x15h, Reset Value: 0x16, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
Selection by 1KQ per step if Register 12h[5] =0
Selection by 10KQ per step if Register 12h[5] =1
Default Value = 22KQ
7:0 RES detection threshold 8

00000000: 1KQ/10KQ

El:illllll: 256KQ0/2560KQ

Table 24, RES DETECTION INTERVAL

(Register 0x16h, Reset Value: 0x00, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
7.2 Reserved 6 Do not use
00: Single
1.0 RES detection interval 2 015 100ms
10: 1s
11: 10s
Table 25, AUDIO JACK STATUS
(Register 0x17h, Reset Value: 0x01, Type: Read)
BITS NAME SIZE DESCRIPTION
74 Reserved 4 Do not use
3 apole 1 1 4 pole SBU2 to MIC, SBU1 to Audio Ground
0: others
2 doole 1 1: 4 pole SBU1 to MIC, SBU2 to Audio Ground
P 0: others
1: 3 pole
L 3pole L 0: others
. 1: No Audio Accessory
0 No Audio Accessory ¢ 0: Audio Accessory Attached

Table 26, RES DETETCTION/AUDIO JACK DETECTION
(Register 0x18h, Reset Value: 0x00, Type: Read Clear)

INTERRUPT FLAG

BITS NAME SIZE DESCRIPTION
7:3 Reserved 5 Do not use
1: Audio jack detection and configuration has not
2 Audio jack detection and configuration 1 occurred
0: Audio jack detection and configuration has occurred
. 1: Low resistance has not occurred
1 Low resistance occurred 1 : .
0: Low resistance has occurred
{ . 1: Low resistance detection has not occurred
0 Low resistance detection 1

0: Low resistance detection has occurred

Table 27, RES DETETCTION /AUDIO JACK DETECTION INTERRUPT MASK
(Register 0x19h, Reset Value: 0x00, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
7:3 Reserved 5 Do not use
5 Audio jack detection and 1 1: Mask Audio jack detection and configuration has
configuration occurred interrupt
1 Low resistance occurred 1 1: Low resistance has occurred interrupt
0 Low resistance detection 1 1:Low resistance detection has occurred interrupt

Table 28, AUDIO JACK DETECTION REG1 VALUE

(Register 0x1Ah, Reset Value: OxFF, Type: Read)

BITS NAME

SIZE

DESCRIPTION

7:0 Audio jack detection value

8

Resistance between SBU1 to SBU2
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Table 29, AUDIO JACK DETECTION REG2 VALUE

(Register 0x1Bh, Reset Value: OxFF, Type: Read)

BITS

NAME

SIZE

DESCRIPTION

7:0

Audio jack detection value

8

Resistance between SBU2 to SBU1

Table 30, MIC DETECTION THRESHOLD DATAO

(Register 0x1Ch, Reset Value: 0x20, Type: Read/Write)

BITS

NAME

SIZE

DESCRIPTION

7:0

MIC detection threshold DATAO

8

MIC detection threshold DATAO
00100000: 300mV

Table 31, MIC DETECTION THRESHOLD DATA1

(Register 0x1Dh, Reset Value: OxFF, Type: Read/Write)

BITS NAME SIZE DESCRIPTION
. . MIC detection threshold DATAL
7:0 MIC detection threshold DATAL 8 11111111: 2400mV
Table 32, 12C RESET
(Register Ox1Eh, Reset Value: 0x00, Type: Write/Clear)
BITS NAME SIZE DESCRIPTION
7:1 Reserved 7 Do not use
0: default
0 I12C Reset 1 1: I2C reset
Table 33, CURRENT SOURCE SETTING
(Register Ox1Fh, Reset Value: 0x07, Type: Read/Write)
BITS NAME SIZE DESCRIPTION
7:4 Reserved 4 Do not use
1111: 1500pA
0111: 700pA
3:0 Current Source Setting 4
0001: 100pA
0000: Invalid
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PACKAGE OUTLINE (CSP25-2.28x2.24)

E — X1 £l X2 — COMMON DIMENSIONS

| (UNITS OF MEASURE=MILLIMETER)
SYMBOL | _MIN NOM | WMAX
A 0.529 | _0.574 | 0.619

vyl

O HOOOO ST e T Tome
PINT A2 0.353 0.378 0.403
€ D 2.2582 | 2.2882 | 2.3182

0000 pf=ta=
E 22182 2.2482 | 2.2782

El 1.600B5C
D D1 ( ) O ()« H:)* 9 b 0.240 | 0.260 | 0.280

e 0.400BSC

X1 0.3241 REF

O000O0 - L

y1 0.3441 REF
y2 0.3441 REF
2O 0000
TOP VIEW * BOTTOM VIEW
(MARK SIDE) (BALL SIDE)

P

A2
B:QJUUUKLL?

SIDE VIEW
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GRAND MICROELEGCTRONICS

TAPE AND REEL INFORMATION
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TAPE

0.2040.05 4.00£0.10 4.00£0.10 2.00£0.05
#1.5020:5% ~1.75£0.10

—b- % 0—0- & [O+h- b
SHE BHEHS BHoHS B

\
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P
0.

88

+

3.50+0.05

L

8.00

2.50+0.05

#1.00£0.05

5" MAX
i

I

0.75+0.05

2.45+0.05

NOTES:

. ALL DIMS IN MM

. MATERIAL: BLACK CONDUCTIVE PC

. 10 sprocket hole pitch cumulative tolerance +0.20mm

. Carrier camber is within Tmm in 250mm

There must not be foreign body adhesion and the stote
the surface must be excellent

. Surface resistance 1X10E4<Rs<IX10E9 OHMS/SQ

. 17" PLASTIC—Reel. 121250 pockets (485m )

~NOO AW
-
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