Tl Designs
USB Type-C Audio Adapter Accessory Mode Reference
Design

w3 TeXAS INSTRUMENTS

Tl Designs Design Features
TI Designs provide the foundation that you need * Replaces Large 3.5 mm Audio Jack With Smaller
including methodology, testing and design files to Type-C Connector
quickly evaluate and customize the system. Tl Designs Supports Analog Audio Through USB Type-C
help you accelerate your time to market. Connector
Design Resources e Supports USB Power Delivery
TIDA-00565 Tool Folder Containing Design Files Featured Appllcatlons
TS5USBA224 Product Folder e USB-Type C™
TS3A227E Product Folder « Portable Electronics
TPS65982-EVM Product Folder « PC Docking Station
e Smart Phone
' I 14 ASK Our E2E Experts
T E2E™
Community
USB Type-C USB Type-C
Connector on Connector on
audio notebook or
e C_______Docessoy  ___smatphone o __ ‘
| AN -
} "r’ \\\ H ’J’ \\\ cci/cc2 }
| \ i/ LR LR P cetection |
i Ra§ e“ E‘\ H e‘ W‘\ T i
! “ ’W‘J‘ : :“ @—‘v‘f TPS65982 !
i n \\ gw‘ T i
3 i :.:=‘ Hh > H 3
} \‘ <502 ‘\ : :\‘ @ ‘\ }
i \\@ “‘“ - L’E ‘3“ A SRRTE i
3 i\ :

Type-C, Keystone are trademarks of Texas Instruments.

WEBENCH is a registered trademark of Texas Instruments.

Dell is a trademark of Dell Inc.

Foxconn is a trademark of Hon Hai Industry Co. Ltd.

Lintes Technology is a trademark of Lintes Technlogy Co. Ltd.

Windows is a registered trademark of Microsoft Corportation.

ABRACON is a trademark of Mouser Electronics.

Vishay-Dale, C&K Components are trademarks of Mouser Electronics Inc.
MuRata is a trademark of MuRata Manufacturing Co. Ltd.

OSRAM is a trademark of OSRAM Licht AG.

Omron Electronic Components is a trademark of Omron Corporation.
Samsung is a trademark of Samsung Electronics.

Sullins Connector Solutions is a trademark of Sullins Connector Solutions Inc.
TDK is a registered trademark of TDK Corporation.

Taiyo Yuden is a trademark of Tauyo Yuden Co. Ltd.

Aardvark, Total Phase are trademarks of Total Phase Inc.

Winbond is a registered trademark of Windbond Electronics Corporation.
Yageo America is a trademark of Yageo America.

All other trademarks are the property of their respective owners.

TIDUB66—May 2016 USB Type-C Audio Adapter Accessory Mode Reference Design 1

Submit Documentation Feedback
Copyright © 2016, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDUB66
http://www.ti.com/tool/TIDA-00565
http://www.ti.com/product/ts5usba224
http://www.ti.com/product/ts3a227e
http://www.ti.com/product/tps65982-evm
http://e2e.ti.com
http://e2e.ti.com/support/applications/ti_designs/

13 TEXAS
INSTRUMENTS

Quick Start Guide www.ti.com

a

An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.

1 Quick Start Guide

1.1 Getting Started Hardware

Required hardware for a demonstration of the audio adapter accessory mode:

TIDA-00565 demo board.
19 V barrel jack power supply for the TIDA-00565 board.
An audio source such as a PC or a smart phone.

Cable with a 3.5 mm male jack to a 3.5 mm male jack to interface the audio source to the 3.5mm jack
on the TIDA00565 board

Pair of headphones or speaker

USB Type-C audio adapter with a 3.5 mm female jack to a USB Type-C male connector. (not needed if
an audio headset or speaker with a USB Type-C connector is available)

1.2 Getting Started Procedure

1
2.
3.

Plug in a 19 V power supply into the barrel jack of the TIDA-00565 board which provides power.
Plug in an audio source into the 3.5 mm jack of the TIDA-00565 board.

Plug in a pair of headphones and a speaker with a USB Type-C connector, or use the audio adapter
board to interface the headphones and speaker with a 3.5 mm jack to USB Type-C Connector.

Figure 1 shows the TIDA-00565 with 19 V barrell jack power supply, 3.5mm male to male cable,
headphones, and 3.5 mm jack to the USB Type-C adaptor board.

-

Figure 1. TIDA-00565 and 3.5 mm Jack to The USB Type-C Adaptor Board
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Figure 2 shows the location of the key components on the TIDA-00565 board.

3.5mm Jack

Barrel Jack Plug in the audio

Plug in power supply into source into this
this socket connector

TPS65982
Full featured power
delivery IC. Only
leveraging CC1 and
CC2 detection feature
for this design

TS5USBA224
Used to switch the
D+/D- trace from USB
Type C connector to
the L/R or D+/D-
traces

USB Type-C
Connector
Plug in USB type C
audio accessory
adapter into this
connector

Figure 2. Location of Key Components on the TIDA-00565 Board

1.3 Purpose of TS5USBA224

The TS5USBA224 is used to multiplex between the USB 2.0 data and analog audio in order to protect the
USB PHY from the negative voltage swings of the analog audio. The analog audio and USB data travel
over the D+ and D- lines in the USB Type-C connector. When an analog audio signal is on the USB D+
and D- lines, the signal may swing up to -2 to 2 V,,,. This negative swing in voltage can cause damage to
components in the signal chain that may not be able to handle a negative swinging signal.

The TS3A227E is used specifically to automatically detect and orient the MIC and GND signals of the 3.5
mm jack to support the function described in the USB Type-C standard above. Refer to the TS3A227E
Autonomous Audio Accessory Detection and Configuration Switch datasheet (SCDS358B) for more details
on the automated detection. The USB Type-C to 3.5 mm dongle is on the sink side of the system,
therefore, the system user may connect speakers or a headphone set to listen to the audio. Headphones
often come with a 4-pole jack, which means the MIC and GND of the jack must be routed properly.

1.4 Purpose of the TS3A227E

The USB Type-C standard states, “The system shall connect A6/B6, A7/B7, A8 and B8 to an appropriate
audio codec upon entry into the audio adapter accessory mode. The connections for A8 (SBU1) and B8
(SBU2) pins are dependent on the adapter’s orientation. Depending on the orientation, the microphone
and analog ground pins may be swapped. These pins are already reversed between the two major
standards for headset jacks and support for this is built into the headset connection of many codecs, or
may be implemented using an autonomous audio headset switch. The system works correctly with either
configuration.”

1.5 Purpose of the TUSB321X / TPS65982

The TUSB32X or TPS65982 device enables USB Type-C ports with the configuration channel (CC) logic
needed for USB Type-C ecosystems. The TUSB32X/TPS65982 device use the CC pins to determine the
type of device inserted into the USB Type-C connector. When the TUSB32X/TPS65982 device sees an
audio accessory (by sensing the Ra 1k pull down resistors on the accessory) it can use one of its GPIOs
to toggle the TS5USBA224 logic control pins to select the audio path of the TSSUSBA224.
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Design Overview

The USB Type-C™ audio adapter accessory mode reference design provides the solution for interfacing
analog audio through the emerging USB Type-C interface. This reference design demonstrates how
analog audio may be transmitted to system peripherals using the USB Type-C standard’'s audio adapter
accessory mode. This allows designs to remove the large 3.5 mm jack, and replace it with an 85% smaller
USB Type-C receptacle.

Key System Specifications
Table 1 shows the USB Type-C Analog Audio Pin Electrical Parameter Ratings.

Table 1. USB Type-C Analog Audio Pin Electrical Parameter Ratings

ANALOG
USB NAME AUDIO MIN. MAX. UNITS NOTES
FUNCTION

PLUG
PIN

. A6 and B6 must be shorted together
AG/B6 bp Right —30 30 v in the analog audio adapter.

A7/B7 DN Left 30 30 Vv A7 and B7 must be shorted together
in the analog audio adapter.

A8 SBU1 Mic/AGND -0.4 3.3 \%
B8 SBU2 AGND/Mic -0.4 3.3 \%

System Description

The USB Type-C audio adapter accessory mode reference design is composed of two boards; a USB
Type-C analog audio multiplexer board and a USB Type-C connector to a 3.5 mm jack adapter. The USB
Type-C analog audio multiplexer board controls the switching between analog audio transferred through
the USB Type-C connector and data transferred through the USB Type-C connector. The USB Type-C to
3.5 mm jack adapter board provides the required pull down resistors for the USB Type-C presence detect
logic on CC1 and CC2 that signifies an audio adapter is being used. The adapter also allows users to test
audio with existing audio devices that use the 3.5 mm jack interface.

4
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5 Block Diagram

The USB-C Analog Audio Tl Design allows for analog audio to be passed over USB Type-C connection
while protecting the USB PHY from negative voltages swings from the analog audio. In Figure 3, the audio
source may be produced through a computer, while the audio sink may be a speaker to listen to the audio.
Figure 3 shows the TIDA00565 functional block diagram.

USB Type-C USB Type-C
Connector on Connector on
audio notebook or
accessory smart phone

Audio Codec TUSB32X

cc1l/cc2
detection
device
or
TPS65982

USB PHY

TS3A227E
Autonomous audio
Mic/GND headse_t M|c/(_5ND
detection switch

Figure 3. TIDA0OO565 Functional Block Diagram
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6 System Design Theory
This TIDA00565 system is designed to prove in a simple demonstration how analog audio may be passed
over USB Type-C connector. Left and right analog audio is passed through the USB-C connector through
the D+ and D- lines of the USB Type-C connector. Simply passing audio through USB-C is possible
without the use of ICs, but it is not practical as the negative signal swing of the audio signal can damage
other components in the system. The TS5USBA224 provides the ability to pass analog audio without
allowing the negative signal swing of the audio damage any other parts of the system
6.1 USB Type-C Audio Adapter Accessory Mode
Analog audio headsets are supported by multiplexing four analog audio signals onto pins on the USB
Type-C ™connector when in the audio adapter accessory mode. The audio adapter accessory mode is
declared to the host by placing two (Ra) pull down resistors on the CC1 and CC2 pins. These resistors on
the CC lines are dictated by the USB Type-C specification.
The four analog audio signals are the same as those used by a traditional 3.5 mm headset jack. This
adapter makes it possible to interface existing analog headsets with a 3.5 mm to USB Type-C adapter for
this demonstration. The adapter also provides the two 1k ohm (Ra) pull down resistors.Figure 4 shows the
example schematics of a passive 3.5 mm jack to the Type-C connector adapter.
J1
L o min gl
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A3 f1xi- Rx1- |—B10
R1 VBUS D) 2‘ VBUS VBUS 3 {vBUS
1.0k AB gnjw SB"[’E BT
AT g D+ [BE
AB_{ sgu ce2 |-B2 T
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e | B
o A
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D Go
Figure 4. Example Schematic of a Passive 3.5 mm Jack to the USB Type-C Connector Adapter
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Table 2 shows the analog audio pins to the USB-C pins.

Table 2. Analog Audio Pins to the USB Type-C Pins

ANALOG
PIN NAME USB NAME AUDIO LOCATION ON 3.5 MM JACK NOTES
FUNCTION
A6 Analog audio right channel
B6 D+ Right channel Ringl A6 and B6 are shorted
together
A7 Analog audio left channel
B7 D- Left channel Tip A7 and B7 are shorted
together
Audio ground or
microphone.
Need an autonomous
ég 233; Mic or AGND Ring 2 or Sleeve detection switch in the
system such as the
TS3A227E to route the
signals appropriately.
AS Connected to ground
B5 cC through 1 Kk resistors for
adapter presence logic.
A2/A3 A10/All TX+HTX- Not used in audio accessory
B2/B3 B10/B11 RX+/RX— mode.
Not used unless audio
ABi//BAg VBUS adapter uses this for 5 V
500 mA charging.
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7 Total Harmonic Distortion Measurement (THD+N)
The Total Harmonic Distortion (THD) for the TIDA-00565 was measured using SYS-2722 (192k) Audio
Precision equipment. A 1-V pp sine wave was sent through the D+ and D- lines of the USB Type-C
connector, while the TS5USBA224 device audio path was selected. A 600-Q load was provided by the
audio precision equipment as shown in Figure 34, the THD+N test set up screen shot in .
Figure 5 shows the test data.
Tl Reference Design (TIDA0O0565) - THD+N vs Frequency
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Figure 5. Test Data
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8 Design Files

8.1 Schematics

To download the schematics for each board, see the design files at http://www.ti.com/tool/TIDA-00565.

Figure 6 shows the TIDA-00565 power delivery schematic, Figure 7 shows the TIDA-00565 power path
schematic, and Figure 8 shows the TIDA-00565 USB Type-C audio dongle schematic.
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Figure 6. TIDA-00565 Power Delivery Schematics
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Figure 8. TIDA-00565 USB Type-C Audio Dongle Schematic
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8.2 Bill of Materials (BOM)
To download the bill of materials (BOM), see the design files at TIDA-00565..
Table 3. Bill of Materials
DES'C;NATO DESCRIPTION MANUFACTURER PART NUMBER QUANTITY
IPCB1 Printed Circuit Board Any TIDA-00565 1
CAP, CERM, 10 pF, 25V, ™
C1,c4 £20%, X5R. 0603 MuRata GRM188R61E106MA73 2
CAP, CERM, 0.1 uF, 10 V, ™
C2,C12 +10%, X5R, 0201 Samsung CLO3A104KP3NNNC 2
CAP, CERM, 0.22 uF, 6.3V,
c3 £20%. X5R. 0201 MuRata GRMO033R60J224ME90 1
CAP, CERM, 0.1 uF, 50 V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1 uF, 50 V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1 uF, 50V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1 uF, 50V,
C5, C20, +20%, COG/NPO, 0402,
C23, C26, CAP, CERM, 0.1uF, 50 V,
C31, +20%, COG/NPO, 0402,
C34,C37, | CAP, CERM, 0.1uF, 50V, TDK® C1005X7R1H104M 10
C42, C45, +20%, COG/NPO, 0402,
c48 CAP, CERM, 0.1 uF, 50V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1uF, 50V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1 uF, 50V,
+20%, COG/NPO, 0402,
CAP, CERM, 0.1 uF, 50 V,
+20%, COG/NPO, 0402
CAP, CERM, 1 yF, 35V, +
C6 10%, JB. 0402 TDK C1005JB1V105K050BC 1
CAP, CERM, 0.01 pF, 50 V,
C7-C10 £10%, X7R. 0402 MuRata GRM155R71H103KA88D 4
CAP, CERM, 22 uF, 10 V,
c11 £20%, X5R. 0603 MuRata GRM188R61A226ME15D 1
C13, CAP, CERM, 1 pF, 10V,
C16-C18 £20%, X5R, 0201 Samsung CLO3A105MP3NSNC 4
CAP, CERM, 10 pF, 10 V,
C14 +20%, X5R, 0402 Samsung CLO5A106MP5NUNC 1
CAP, CERM, 220 pF, 25 V,
C15, C19 +10%, X7R, 0201 MuRata GRMO033R71E221KA01D 2
CAP, CERM, 1 yF, 6.3V,
C21, C54 420%, X5R, 0402 MuRata GRM152R60J105ME15D 2
C22, C33, CAP, CERM, 10 pF, 25V,
caa +10%, X5R. 0805 TDK C2012X5R1E106K125AB 3
C24, C25,
C35, CAP, CERM, 22 yF, 35V,
C36. 046, +20%, X5R. 0805 TDK C2012X5R1V226M125AC 6
ca7
C27, C30,
C38, CAP, CERM, 120 pF, 50 V,
C41, C49, +50%, COG/NPO, 0402 MuRata GRM1555C1H121JA01D 6
C52
CAP, CERM, 330 pF, 50 V,
c28 5%, COG/NPO. 0402 TDK C1005C0G1H331J 1
CAP, CERM, 5600 pF, 50 V, .
Cc29 £10%. X7R, 0402 MuRata GRM155R71H562KA88D 1
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Table 3. Bill of Materials (continued)
DESIGRNATO DESCRIPTION MANUFACTURER PART NUMBER QUANTITY
CAP, CERM, 0.1 pF, 6.3V,
C32, C43 +10%, X7R, 0402 MuRata GRM155R70J104KA01D 2
CAP, CERM, 100 pF, 50 V, I
C39 +10%. X7R, 0402 Yageo America CCO0402KRX7R9BB101 1
CAP, CERM, 2200 pF, 50 V,
C40 +10%, X5R, 0402 MuRata GRM155R61H222KA01D 1
CAP, CERM, 91 pF, 50 V,
C50 +506. COG/NPO, 0402 MuRata GRM1555C1H910JA01D 1
CAP, CERM, 1800 pF, 50 V,
Cs51 +10%, X7R, 0402 MuRata GRM1555C1H910JA01D 1
CAP, CERM, 0.01 pF, 10 V,
C53 +10%, X5R, 0201 MuRata GRM155R71H182KA01D 1
D1 Diode, Schottky, 40V, 3 A, Diodes Inc. B340A-13-F 1
SMA
D2-D9 LED, White, SMD OSRAM™ LW QH8G-Q2S2-3K5L-1 8
EID1-FID4 Fldqmal mark. There is N/A N/A 4
nothing to buy or mount.
Machine Screw, Round, #4-
H1-H4 40 x 1/4, Nylon, Philips B&F Fastener Supply NY PMS 440 0025 PH 4
panhead
H5-H8 Standoff, Hex, 0.5°L #4-40 Keystone™ 1902C 4
Nylon
Connector, Receptacle, USB . ™
J1 Type C, RIA, SMT Lintes Technology 20-0000016-01 1
Receptacle, 100 mil, 10x2, Sullins Connector
J2,J3 Gold, TH Solutions™ PPC102LFBN-RC 2
Connector, DC Power Jack, ™
J4 R/A. 3 Pos, TH Foxconn JPD1135-509-7F 1
J5 Receptacle, 100 mil, 3x1, Sullins Connector Solutions PPPCO031LFBN-RC 1
Gold, TH
J6 Header, 1°°TIT"' 2x1, Tin, Molex 90120-0122 1
37 Header, 100 mil, 2x2, Tin, Molex 15-91-2040 1
SMT
Audio Jack, 3.5 mm, Stereo,
J8 RIA. SMT CUlI Inc. SJ-43515TS-SMT-TR 1
Ferrite Bead, 21 Q at 100 . ™
L1 MHz, 6A, 0805 Taiyo Yuden FBMJ2125HM210NT 1
L2-L4 ABRACON™ ASPI-0630LR-100M-T15 3
MOSFET, N-CH, 30 V, 60 A,
Q1, Q2 SON 3.3%3.3 mm Texas Instruments CSD17309Q3 2
Q3-Q10 Tra”S'Stzr’ggT'\fégg V. 0.05 Rohm DTC114EUAT106 8
0,
R1 RES, O'Olo%’oém‘ 0.25W, Vishay-Dale™ WSL0805R0100FEA18 1
R2-R6, R10,
R11,
R16-R19,
R22, R23,
R30-R32,
R34-R41, .
RA6-RA48. RES, 0, 5%, 0.05 W, 0201 Panasonic ERJ-1GEOROOC 45
R50, R51,
R53, R54,
R56,
R57-R69,
R71

TIDUB66—May 2016

Submit Documentation Feedback

USB Type-C Audio Adapter Accessory Mode Reference Design

Copyright © 2016, Texas Instruments Incorporated

13


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDUB66

I} TEXAS
INSTRUMENTS
Design Files www.ti.com
Table 3. Bill of Materials (continued)
DESIGRNATO DESCRIPTION MANUFACTURER PART NUMBER QUANTITY
5 RES, 3.3 kd his 0.063 W, Vishay-Dale CRCWO04023K30INED 4
R12-15, R27 RES, l.OOOkz,()lfA:, 0.05W, Vishay-Dale CRCWO02011K00FKED 5
R20, R75,
R76, RES, 3'830“2'011%' 0.05W, Vishay-Dale CRCW02013K83FKED 7
R79, R80
R21,
R24-R26, RES, 100 k, 1%, 0.05 W, .
R29. R33, 0201 Vishay-Dale CRCWO0201100KFKED 1
R70
0,
R28 RES, 150 54%)2/0 0.063 W, Vishay-Dale CRCWO040215K0FKED 8
R72-R74,
R86, R87, RES, 560, 5%, 0.063 W, )
RS89, R90. 0402 Vishay-Dale CRCWO0402560RINED 2
R96
0,
R77, R78 RES, 9.090k2,011A:, 0.05W, Vishay-Dale CRCWO02019K09FKED 3
R81, R91, RES, 220 k, 5%, 0.063 W, )
R101 0402 Vishay-Dale CRCWO0402220KJIJNED 3
R82, R92, RES, 100 k, 1%, 0.063 W, .
R102 0402 Vishay-Dale CRCWO0402100KFKED 3
R83, R93, RES, 43.2 k, 1%, 0.063 W, )
R103 0402 Vishay-Dale CRCWO040243K2FKED 3
R84 RES, 324 54%)02/0 0.063 W, Vishay-Dale CRCWO040232K4FKED 1
R85 RES, 2.74 |84é02AJ 0.063 W, Vishay-Dale CRCWO04022K74FKED 1
R88, R97, RES, 47.5 k, 1%, 0.063 W, .
R109 0402 Vishay-Dale CRCWO040247K5FKED 3
R94 RES, 19.1 |84é02AJ 0.063 W, Vishay-Dale CRCWO040219K1FKED 1
R95 RES, 845 54%)02/0 0.063 W, Vishay-Dale CRCWO04028K45FKED 1
R98, R105 RES, 4'7005'0%%’ 01w, Panasonic ERJ-2RKF4701X 2
R104 RES, 7.15 54%)02/0 0.063 W, Vishay-Dale CRCWO04027K15FKED 1
R106, R107 RES, 10.005,0;%, 01w, Vishay-Dale ERJ-2PKF1002X 2
R108 RES, 9.53 54%)02/0 0.063 W, Panasonic CRCWO04029K53FKED 1
DIP Switch, SPST 4Pos,
S1 Slide, SMT C&K Components™ TDAO4HOSB1 1
SWITCH TACTILE SPST- Omron Electronic
S3 NO 0.05A 12V Components™ B3U-1000P 1
TP1-TP5 Test Point, Miniature, SMT Keystone 5019 5
3V, 8Mbit, Serial Flash
Ul Memory with Dual and Qual Winbond® W25Q80DVSNIG 1
SPI, SOIC-8
TPS65982 Preview
U2 Specification, ZQZ0096A Texas Instruments TPS65982AAZQZR 1
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Table 3. Bill of Materials (continued)

DESIGNATO

R DESCRIPTION MANUFACTURER PART NUMBER QUANTITY

1, 4, 6 CHANNEL
PROTECTION SOLUTION
U3, u4 FOR SUPER-SPEED (UP Texas Instruments TPD4EO5U06DQA 2
TO 6 GBPS) INTERFACE,

DQAO0010A

4.5V to 28V Input, 3A
Output, Synchronous SWIFT
Step-Down DC-DC
Converter, DRC0010J

U5, U6, U7 Texas Instruments TPS54335DRCR 3

Autonomous Audio
Accessory Detection and
Configuration Switch,
RVAO016A

us Texas Instruments TS3A227ERVA 1

USB 2.0 High-Speed
(480Mbps) and Audio
Switches with Negative
U9 Signal Capability,3/4 Q Texas Instruments TS5USBA224RSWR 1
RON, -40 to 85 degC, 10-
Pin UQFN (RSW), Green
(ROHS & no Sh/Br)

8.3 Layout Prints
To download the layout prints for each board, see the design files at http://www.ti.com/tool/TIDA-00565..
8.4 Altium Project
To download the Altium project files for each board, see the design files at http://www.ti.com/tool/TIDA-
00565..
8.5 Layout Guidelines
To download the layout guidelines, see the design files at http://www.ti.com/tool/TIDA-00565.
8.6 Gerber Files
To download the Gerber files, see the design files at http://www.ti.com/tool/TIDA-00565.
8.7 Assembly Drawings
To download the assembly drawings for each board, see the design files at http://www.ti.com/tool/TIDA-
00565..
9 References
1. Noise Analysis in Operational Amplifies Circuits, (SLVA043A)
2. WEBENCH® Design Center, http://www.ti.com/webench.
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Appendix A

Al

TS5USBA224

The TS5USBA224 USB 2.0 and audio switch is used to multiplex between the USB 2.0 data and analog
audio. The switch is a FET-based switch, which is optimized with low On-resistance to maintain signal
integrity. The USB 2.0 path has a bandwidth of up to 650 MHz signals. The audio path features a THD+N
of less than 0.05% and includes shunt resistors to reduce clicks and pops that may be heard when the
audio switch is selected by dissipating residual charge that could be on the audio path. The TSS5USBA224
switch is used to protect other components on the D+ and D- lines from analog audio signals that swing to
a negative voltage. Figure 9 shows the functional block diagram of the TS5USBA224.
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D+
D+/R Y

e 4 D-
D-/L @ I

shunt%
Vaubio ¢—— 1

\ ASEL
BUS Control Logic

>

Rpd1 Rpd2

¢

Figure 9. Functional Block Diagram of the TSUSBA224
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A.2

TS3A227E

The TS3A227E audio jack switch is used to automatically route the MIC and GND signals appropriately.
There are three types of audio jacks that may be inserted into the 3.5 mm audio jack. One of the three
audio jacks is a 3-pole jack, containing left and right audio, and GND. Two of the three audio jacks are 4-
pole jacks, containing the left and right audio, MIC, and GND. For the 4-pole jacks, the MIC and GND may
potentially be swapped, depending on the manufacture of the audio jack. Thus, the TS3A227E detects the
correct location of both MIC and GND on the 4-pole audio jack and routes the GND properly to GND and

MIC to the desired location.

4-pole TRRS

OMTP

16-2 kQ

Sleeve

PHYSICAL CONNECTOR INTERNAL IMPEDANCE NETWORK PIN NAME |CONFIGURATION
Tip Ring Sleeve Tip Audio Left
L. Ring Audio Right
TRS Sleeve Ground
3-pole TRS
600-4kQ Tip Audio Left
Ring1 Audio Right
Ring2 Ground
R G M
Tip Ring1 Ring2 Sleeve Sleeve Microphone
| ] 16-2 KQ Standard
16-2 kQ
600-4kQ Tip Audio Left
M Ring1 Audio Right
Ring2 Microphone
M G

Ground

Figure 10. Functional Block Diagram of the TS3A227E
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TPS65982

A3 TPS65982

The TPS65982 function as a power delivery IC for USB Type-C. In the case of this USB Type-C analog
audio TI Design, the TPS65982 is used for its accessory detection feature on the CC1 and CC2 pins of
the USB Type-C connector. Tl offers other smaller products that soley provide the accessory detection

feature such as the TUSB32X series of devices. After the TPS65982 detects the impedance of Ra (800 Q

<Ra < 1.2 kQ), a GPIO on the TPS65982 configures the TS5USBA224 to the audio pathway. If the
TPS65982 detects the impedance not equal to Ra, the GPIO configures the TS5USBA224 to the USB
pathway. When a non-audio peripheral is attached to the USB-C, the TPS65982 performs its full function
as a power delivery IC. Figure 11 shows the functional block diagram of the TPS65982.

PP_EXT

PP_HV

PP_5V0

PP_CABLE
VDDIO
VIN_3V3
VOUT_3v3
RESETZ
MRESET

BUSPOWERZ
R_OSC

12C_ADDR

GPIO1-9
12C_SDA/SCL/IRQ1Z
12C_SDA/SCL/IRQ2Z
SPI_MOSI/MISO/SSZ/CLK
SWD_DATA/CLK
DEBUG_CTL1/2

UART_RX/TX
LSX_R2PIP2R
AUX_PIN
USB_RP_PIN
DEBUG1/2
DEBUG3/4

NMOS

3 Lyl 1ed

SENSEP SENSEN HV_GATE1 HV_GATE2
| External FET Control and Sense |
>
3A
600mA —_— >
— 3A

Power Management and Supervisors

-1 > Cable/Device

-t . S and
/2
USB-PD Phy

Port Data Multiplexer
D e

PN 1y

Detect,

-

Digital Core > Cable Power,

11

N}

GND

VBUS

LDO_3V3
LDO_1V8A
LDO_1v8D
LDO_BMC

c_cci
RPD_G1
c_cc2

RPD_G2

C_USB_TP/TN
C_USB_BP/BN
C_SBU1/2

Figure 11. Functional Block Diagram of the TPS65982
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Appendix B

B.1  Getting Started Firmware
B.1.1 TPS6598x Configuration Tool From Tl.com

B.1.1.1 Downloading the TPS6598x Configuration Tool
1. Follow the TPS6598x configuration tool link from Tl.com, as shown in Figure 12.

TPS6598x Configuration Tool

(ACTIVE) TPS6598X-CONFIG

@ Description & Features m Technical Documents w Support & Community
Order Now
Part Number Buy from Texas Instruments or Third Party Alert Me Status Current Version Version Date
ACTIVE v15 23-Nov-2015
TPS6598X-CONFIG: GEL SOTNAE m

TPS6598x Configuration Too

Figure 12. TPS6598x Configuration Tool Download Page

2. Log in to your myTI account, as shown in Figure 13.
myTl Account

Notice

This is a proprietary system of Texas Instruments Incorporated (Tl) or its

licensors. This system is for the use of authorized users only. Individuals using

this system are subject to having all of their activities on this system monitored

and recorded in order to venfy that they have appropriate authority and do not

use this system for any inappropriate or unlawful purpose. Anyone using this

system expressly consents to such monitoring. If monitoring reveals

Your myT! password unauthn_rized_ in_appmpnate or possible un!a-.\:fu\ activity, system personnel will

8 provide information derived from such monitoring to Tl management or outside

legal authorities, as appropriate. Misuse of this system may result in revocation
or limitation of an individual's access to this system in addition to any other

] Remember me appropriate remedies. Misuse of this system by Tl employees may result in

disciplinary action, including termination

Forgot your password?

Existing myTI user?

Your email address

By logging in, you agree to
TI's Terms of use & Privacy policy.

Figure 13. My Tl Account Login Screen

3. Fill out the TI request form, as shown in Figure 14.
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Tl Request
To download or access: U.S. Government export
* Certain Software/Tools/Documents require export All fields are Required. Incomplete inform

approval before download or access.

* If you are approved, a DOWNLOAD BUTTON will
appear. First name:

* If you are not immediately approved, a message will

appear after this form. Last name:

* To AVOID delays, please provide complete
information.

Your email address:
Your full company/university name:

Country this file will be used in:

Figure 14. TI Request Screen

4. Once approved, download the configuration tool, as shown in Figure 15.

Tl Request

You have been approved to receive this file.
Click "Download" to proceed.

In a few moments, you will also receive an email with the link to this file.

Having trouble downloading? Please contact ti_techdoc_exportapproval@list.ti.com

Thank you,
Texas Instruments

Figure 15. TI Request Approval Screen

5. Save the file, as shown in Figure 16.
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Opening shvc621d [

You have chosen to cpen:

1, shveb21d

which is: Compressed (zipped) Folder (3.2 MB)
from: http://software-dl.ti.com

What should Firefox do with this file?

) Openwith | Windows Explorer (default) A

@) 5ave File

[C] Do this automatically for files like this from now on.

0].4 Cancel

Figure 16. TPS6598x Configuration Tool Download

6. Extract all files, as shown in Figure 17.

Extract all files

sads TPS6598)_WebTool_vs.09 File folder
Places

Figure 17. TPS6598x Configuration Image

B.1.1.2 Launching the TPS6598x Configuration Tool

The TPS6598x Configuration Tool is implemented using a combination of html and JavaScript files. Users
are able to execute the tool on nearly any PC platform using the web browser of their choice. To use
launch the tool, de-archive the package files to any desired file system location and browse to the
index.html file located at:

<install_dir>\TPS6598x_WebTool_<version>\javascript\index.html

On a Windows® platform:

1. Navigate to the file within the windows.

2. Right-click and select open with.

3. Or, launch a web browser.

4. Enter as a file url: file:///<install_dir>/TPS6598x_WebTool_<version>/javascript/index.html.
The example URL (tested using the Chrome browser):

file://IC:TPS65982 WebTool vs.TPS6598x WebTool vs.29/javascript/index.html

For more information about the TPS6598x, see the TPS65x Configuration Tool User Guide (SLVUAI9A).
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B.1.1.3 Using the Configuration Tool to Set Up the TPS65982 for Audio Accessory Detection Mode
1. Click load defaults
Figure 18 shows the TPS6598x configuration tool screen home screen.

TPS6598X Configuration Tool

J‘li TeXAS INSTRUMENTS
Open Load Defau

Customers are advised to validate and test any changes to the default configurations. This tool does not enforce or check for valid
configurations. It is the users responsibility to fully test all product use cases. Tl is not ible for i ions selected by
the user and output by this tool.

Open:
Use this command to load a pre-existing binary file into the configuration tool. The binary file must be a raw application binary that has no boot headers inserted

After (optionally) modifying the configuration of the binary file, you will be able to use the save option to create a modified raw application binary as well as a binary file that contains
boot headers.

Load Defaults:
Use this option to pre-populate configuration tool settings from one of six supplied configurations.

After (optionally) modifying the provided configuration settings, you will be able to use the save option to create a modified raw application binary as well as a binary file that
contains boot headers.

Figure 18. TPS6598x Configuration Tool Screen Home Screen

Select the second option TPS65982 Dual-Role Port.

Select Power Agnostic.

Select Prefers Data Source.

Click Ok.

Select GPIO Mappings from the menu on the left.

Figure 19 shows the TPS6598x configuration tool GPIO mappings screen shot 1.

o0 A WD

TPS6598X Configuration Tool

*i3 Texas INSTRUMENTS

Configuration: (82) B version 1.5.0
Image: (82) B version 1.5.0 Save Open Load Defaults

Source Capabilities Maps GPIOs to any Input (1) or Output (O) event and select GPIO settings
Sink Capabilities

GPIOO
GPIO Mappings

Event O - AMSEL (HD3SS460) with Hi-
System Configurations
Control Configurations Logical Level 33V
Thunderbolt Support GPIO Output Type Push Pull
DisplayPort Support Initial Value o
Texas Instruments

No termal pull up or pul down

Alternate Mode Pull Up Pull Down pull up or p.
Support GPIO 1
Alternate Mode Auto Event 1010 Gramne 0 ot
Entry Sequence

L I Level 33V
Sleep Mode ogical Level
Configuration Pull Up Pull Down o ntermal il up orpul down
Identity Descriptors GPI02
Interrupt Event Mask 1 gyqn ©-PDIO Chamne 1 Ot
Interrupt Event Mask 2

Logical Level 33v

Figure 19. TPS6598x Configuration Tool GPIO Mappings Screen Shot 1

7. Navigate to GPIO 6 using the scroll bar.
Figure 20 shows the TPS6598x configuration tool GPIO mappings screen shot 2.
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TPS6598X Configuration Tool

e

i3 Texas INSTRUMENTS

Configuration: (82) B version 1.5.0
Image: (82) B version 1.5.0 Save  Open  Load Defaults

Source Capabilities
Sink Capabiliies
GPIO Mappings
System Configurations
Control Configurations
Thunderbolt Support
DisplayPort Support
Texas Instruments
Alternate Mode
Support

Alternate Mode Auto
Entry Sequence

Sleep Mode
Configuration

Identity Descriptors
Interrupt Event Mask 1
Interrupt Event Mask 2

Maps GPIOs to any Input (1) or Output (O) event and select GPIO settings

GPIO6

Event GPIO Unused
GPIO7

Event GPIO Unused
GPIO8

Event GPIO Unused
GPIO9

Used for RESETZ

RESETZ Timeout Count 06000010

RESETZ Timeout Clock B40us

RESETZ Timeout Value 192ms
VOUT_3V3 Supervisor Threshold 275V

External Reset from MRESET

Figure 20. TPS6598x Configuration Tool GPIO Mappings Screen Shot 2

8. To configure the GPIO 6 event, click the drop down menu on the right.
9. Select Audio Enable Event.
Figure 21 shows the TPS6598x configuration tool GPIO screen shot 3.

TPS6598X Configuration Tool

bos:

&3 Texas INSTRUMENTS

Configuration: (82) version 1.5.0 TIDA-00565_flash_image.bin
Image: (82) version 1.5.0 TIDA-00565_flash_image.bin Save  Open  Load Defaults

Source Capabilities
Sink Capabilities
GPIO Mappings
System Configurations
Control Configurations
Thunderbolt Support
DisplayPort Support
Texas Instruments
Alternate Mode
Support

Alternate Mode Auto
Entry Sequence

Sleep Mode
Configuration

Identity Descriptors
Interrupt Event Mask 1
Interrupt Event Mask 2

Maps GPIOs to any Input (1) or Output (O) event and select GPIO settings
GPIO6

Event GPIO Unused
- Attached L Event

GPIO7

Event

GPIO8

Event

GPIO9

Used for RESETZ

RESETZ Timeout Count 05000010

RESETZ Timeout Clock 6i0us

RESETZ Timeout Value 102ms
VOUT_3V3 Supervisor Threshold 275V

External Reset from MRESET

Figure 21. TPS6598x Configuration Tool GPIO Screen Shot 3

10. Click Save in the upper right corner to create the files, as shown in Figure 22 .

Opening shcb21d @

You have chosen to open:

1) shrc621d

What should Firefox do with this file?

which is: Compressed (zipped) Folder (3.2 MB)
from: http://software-dl.ti.com

' Openwith | Windows Explorer (default) hd

@i Save File

[ De this autornatically for files like this from now on.

Figure 22. TPS6598x Configuration Tool Save
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B.1.2

Flashing the TPS65982 With the Audio Accessory Adapter Detection Configuration

Download the TIDA-00565-Flash-Imange.bin file from Tl.com, or follow the configuration tool instructions
below.

You may flash the TPS65982 over a SPI interface through the J2 and J3 connectors on the TIDA0O0565
board.

Figure 23 and shows the TIDA-00565 pin out assignments for SPI communication. shows...

]

2 1 ey
DNP . R18__4 g g 3 KTiva 5
DNP " RI9 & 5 DNP . RI6 ]
DNP R3S 5 [0 o7 ONe Y e po =
DNE v R3T 10 [0 o9 oney acsclz GNP
DNP 'V R34___12 o OJ 1L DNP ¥ -
GPIO7
0 ywr38 14 TS ST 13 DNP, & cpioo
0 W RAD__16 5 _DNP ,,
12C_IRQIZ O O A GPIO1
12C_SCL1 g :?? zg O © g E $—<KSWD_DATA. oy
12C_SDA1 O O W oo 313
< swD_cLK :
T00k V' R24
GND
GPIO4_HPD 3
R0 GPIO4HPD L o .Ras o [ p
o
=L 100k LSX_R2P 2% ONE_ i :‘gg g o O LSX_P2R i
= GPIO5_HPD O O MRESET o
GND = {__DNP """ R53 3 - GND
gg}gg e M R T g g 5 RESETZ
AW
aPios S5 g =AM :g? =10 O ; [SS SPIIOS!
DEBUG_1 WS O O—= SPI_MISO
DERUG s S—BNE W RB8 o oz
- DNP " RB7 9
USB2_RP_P o O N

Figure 23. TIDA-00565 Pin Out Assignments for SPI Communication

The following procedure describes how to flash the WQ2580 IC of the TPS65982-EVM with firmware
(1024kB .bin file) using an Aardvark SP1 Programmer by connecting to the SPI pins of header J2.

The firmware file that must be used is TIDA-00565-Flash-Image.bin.
Writing a flash image using an Aardvark SPI Programmer:

In the following sections, there are images indicating additional information. Use the legend that appears
before the image to understand what image corresponds to what action.
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B.1.2.1 Wire Aardvark to SPI Pins for Flash on the TPS65982-EVM Board

Wire the Aardvark™ SPI pins to the corresponding SPI pins on the TPS65982-EVM J2 and K3 headers,
as shown in Figure 24.

Figure 24 shows the TIDA-00565 pin connections to Aardvark for SPI communication.

Aardvark (SPI Pins)

A NA
(sci) (soA) MISO SCLK (5,

[

[m]

LELEELLLE L]

N
i [=ifen

Figure 24. TIDA-00565 Pin Connections to Aardvark for SPI Communication

Run Flash Center.exe

1. Connect the Dell™ power adapter to the TPS65982-EVM and connect the Aardvark USB cable to a
PC.

2. Boot up the Flash Center software from the directory location where it was previously installed, as
shown in Figure 25.

= CIS X
R % s ash- " 1.3 ash- " 1
@\/‘" v Fleischmann, Karl + Downloads » flas vs-i686-v131 b flas s-i696-vLL b
Organize v Includeinlibrory v Sharewith Bum  New folder =+ A @
| & oot Name Date modified Type Size
B Desktop parts 511:28 AM  File folder
& Downloads 4] cardvark.dil M Application extens... 61KkB
% Recent Places %] cheetah.dil M Application extens. 233KB
T3 flash-center.pdf M Adobe Acrobat D... 664 KB
[ LICENSE bt M Text Document sKB
18 Computer 4] mingwmi0.dil M Application extens... 16K8
&, Windows (C) 2] promact_is.dil M Application exens. 12KB
&) promira.dll M Application extens. 9KB
€ Network
9 items
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B.1.2.2 Add Adapter

The Flash Center application uses a variety of adapters. To use the Aardvark adapter, you must add it.
1. To add the adapter, click Add Adapters.
2. Select the Aardvark adapter, as shown in Figure 25.

NOTE: The Flash Center should automatically detect the Aardvark when adding the adapter. If the
Flash Center does not automatically detect the Aardvark adapter, download the Aardvark
drivers from Total Phase™, and follow the installation prompts.

B.1.2.3 Choose Target (Device Type)
For the Flash Center to flash the TPS65982-EVM, the user must select the proper flash or device type.

Click the Choose Target button to select the Target Device type. As shown in Figure 26, the Target
Device type in this case is SPI Flash—Winbond/NexFlash—W25Q80.

o Flshconter e ————TT T co——— |- || C) |

File Adapters Operations Help

g ‘ | ‘ @' TOTALPHASE

Status Data
Ofset 0 1 2 34567 89 ABCDEF ASCI

Ready. 00000

00010

Device Control 00020

00030

00040

Capacity: 1Megabyte |50

8000 kHz 00060

00070

Targets Winbond / NexFlash W25Q80

00080
Promira Power Control 00090
000A0

Pad: FF LoadFie... | | SaveFie...

Disabled

Adapters Index Timestamp Summary
0 2015-Jun-10 1536:01 415 Loaded Winbond W25Q16 1 Megabyte SPI Flash. Maximum bitrate 80000 kHz.

e |+ 2 5 6] 8]

Disconnect ted

Figure 26. Aardvark Adapter Sofrware Screen Shot 1

B.1.2.4 Load Binary File

Select load file to load the binary file that will go onto the TPS65982-EVM.
Proceed to the directory where the binary file has been saved.

Click open after the binary file is selected.

If successful, the data section of the Flash Center will be full of values.

pwbdPR

Figure 27 shows the Aardvark adapter software screen shot 2.
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==

Add Adapters

Select Programming Adapters:

Serial Mumber

TP2233-081054

Part Type FW Hw
1] Aardvark I2C/SPI 3.51 3.00

Tip: Use the control or shift key to select multiple adapters.
Custom IPs

I Add I [ Refresh ] l Cancel l

Figure 27. Aardvark Adapter Software Screen Shot 2

Figure 28 shows the Aardvark adapter software screen shot 3.

Adapters Index  Timestamp
1[¥] Aardvark 12C/SPT _(!JI TP2238-081054 0 2015-Jun-10 15:44:05.465

|:|8000kHz X 1 2015-Jun-10 15:44:15.714
Figure 28. Aardvark Adapter Software Screen Shot 3

Summary

Connected to Aardvark 2C/5PI at index 1 TP2238-081054 (USB1.1).

Figure 29 shows the Aardvark adapter software screen shot 4.

Flash Center B
File

Adopters Operations _Help

& ‘ » N N K “ @ ‘ iTOTALPHASE
Status Select Target Device [
| || | Select Target Device:
Resdy. evice Type: _ Manufacturer: art Number:
Al Al W2SPI0 (NK2SP10 -
Device Control T2cEEPROM || Atmel wasels froawis ||
Target: Winbend NexFlash Ww2s0g0 | | | SPEEPROM || Chingis Technologies W25P20 [ NX25P20
| 5P1Flash Tntel W25P32 [NX25P 32
Capacity: 1Megabyte Macronix W25P40 f NX25P40
Bitrate: X 8000kHz v Micron W25P80 f NX25PB0
ssT w25Q16
12 Stave Adcress: | e L
Promira Power Control Spansion
winbond / NexFiash
Terget Power (Fin 4, 6} sv Bl w2skioL
10 ower (22, 24 W2sKi6 pad: FF SaveFie...
3 w2820
‘ Level shift: EET f—
w232
Adapters WS
1[V] Aardvark 126/5P1 | Porz0s 1054 w2sk40L - | | Megabyte 5P1 Flash. Maximum bitrate 80000 kHz.

[ sk % == 1ot index 1 TP2238-081054 (USB1.1).

Selected Device:
Wirbond W25Q15 1 Megabyte SP1 Flash

I oc ]| [ cancel | [roadPartFie... |

Figure 29. Aardvark Adapter Software Screen Shot 4

Figure 30 shows the Aardvark adapter software screen shot 6.

Transaction Log

Loaded Winbond W25Q16 1 Megabyte SPI Flash, Maximum bitrate 80000 kHz,

Adapters Index Timestamp.
1[V] Azrdvark 12C/SPT _®|WBSS~US]DE4 0 2015-Jun-10 15:44:05 465

[ ek X 1 2015-Jun-10 15:44:15 714

Summary
Loaded Winbond W25Q16 1 Megabyte 5P Flash. Maximurn bitrate 80000 kHz,
Connected to Aardvark C/SPI at index 1 TP2238-081054 (USB1.1).

H 2015-Jun-10 15573 572
A 3 2015-Jun-10 15:57:43 623

Loaded Winbond W25Q16 1 Megabyte SP1 Flash. Maximum bitrate 80000 kHz.
Adapter L: Requested bitrate (0000 kHz) is not supported by the adapter. Bitrate set to 8000 kHz

Figure 30. Aardvark Adapter Software Screen Shot 5
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B.1.2.5

Verify (Optional)

To confirm that the loaded binary image matches the firmware installed on the TPS65982-EVM, click the
verify button and see if it reports a success. Figure 31 shows the Aardvark adapter software screen shot

6.

o ————————— 2
File Adspters Operations Help
22 B E F & ‘| X ‘ @ TOTALPHASE
Status Data

Offset 0 1 2 3 4 567 89 ABCDEF ASCI
nead " {00000
s 00010
Device Control 00020
Terget: Winbond | NexFiash w2sggo (90030

00040
Capadty: 1Megabyte |nonsn
Bitrate: s000kHz  w 100060

00070

00080
Promira Power Control 00090
Target Power (Pin 4, 6): [LELD
10 power (Pin 22, 29): Cear pad: FF I Load Fie I SaveFie...
Level Shift: 33V v e on Ld @ Load Data File ===
LirEm Index  Timl|| Logkin: |, TPSE5982.EVM - Q& e m
1[7] Aardvark 12¢ sP1 | Pazm-081054 0 ol ~ kHz.

e
[— v
2 201, kHz.
& 3 201,

<[

File name:

m

TP$65982-EVM_Flash-mage_RTM bin

. Bitrate set to 8000 kHz.

Fies oftype: | Binary Fies (')

9 Coms )

Figure 31. Aardvark Adapter Software Screen Shot 6

Figure 32 shows the Aardvark adapter software screen shot 7.

Flash Center [
Fie Adapters Operations Help
R‘ 2 “ ¥ & Q| X ‘ @ TOTALPHASE
Status Data
Ofset 01234567 89 ABCDEF ASCI
‘R " " |[000000 ©0 40 00 00 FF FF FF FF FF FF FF FF FF FEFEFF . @
=2 000010 EF FE FE FF FE FE FE FF FF FF FE FE FF FF FEFE . @
Device Control 000020 FFFFFFFFFFFFFFFF FEFFFFFFFFFFFFFF .
— Winbord { NexFlosh wasgso 000080 FE FE FE FE FE FE FE FE FE FE FF FE FEFEFEFE .
i 000040 FE FE FE FE FE EE FE FE FE FE F¥ FE FE FE FE FE .
Capacty: 1vegebyte 1000050 FE FE FE FE FE FE FE FF FE FF FE FE FF FE FEFF .
Bitrate a000k+z ~ |00006D EE EE FE FF FF FE FE FE FF FE FF FF FF FE FE FF .
000070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
000080 FF FE FF FE FE FE FE FF FE FE FF FE FEFEFEFE .
Promira Power Control 000030 FE FE F FE FE FE FE FE FE FE F¥ FE FE FE FE FE .
FE FFFFFEFEFFFEFF FEFFFFFEFEFEFEFR .. ... ... ........ L
Target Power (Pin 4, 6: sv. o) [oo00a0
10 Power (Pin 22, 24) Disabled = pad: FF
LevelShif 33V - -
e Transaction Log
Adapters

1[V] Aardvark 12C/SPT _&|P2z3s-081054

— T

R

Index  Timestamp
0 2015-Jun-1015:44:05.465
2015-Jun-10 15:44:15.714

1
2
3

2015-Jun-1015:57:13 623

Summary

Loaded Winbond W25Q16 1 Megabyte SPI Flash. Maximum bitrate 80000 kHz.

Connected to Aardvark 2C/SP at index 1 TP2238-081054 (USB 1.1),

Loaded Winbond W25Q16 1 Megabyte SPI Flash. Maximum bitrate 80000 kHz.

Adapter 1: Requested bitrate (80000 kHz) is not supported by the adapter. Bitrate st to 8000 kHz

Figure 32. Aardvark Adapter Software Screen Shot 7

Figure 33 shows the Aardvark adapter software screen shot 8.
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Target Power (Pin 4, 6):
10 Power {Pin 22, 24):

Level Shift: 33V -

Adapters

TP2233-031054

e SRR oo = X

a: @ 0] o] &

" Adepirs

@' Flash Center = 8 %
File Adapters Operations Help
= :

e 2 t B F & *| S @ TOTALPHASE
Status Data

Ofset 0 1 2 3 4667 89 ABCDEF AsCl
Vo 1043576 by o 000000 00 40 00 00 FE FE FE FE FE FEFEFEFEFEFEFE .G...... ........ a

ety iEs succeedec. 000010 FE FF FF FF FE FE FE FF FF FF FF FF FF FE FEFF . . K

Device Control 000020 FE FE FE FE FE FE FE FE FE FE FE FE FE FEFEFE . .
Target: Winbond / NexFlash w2sceo (000030 FE FE FF FE FE FE FF FF FF FF FF FF FF FEFEFF ..

000040 FF FF FF FF FF FF FF FF FF FF FF FF FF FE FF FF . .
Capacity: iMegabyte 009050 FE FF FE FE FE FF FE FE FE FE FE FE FE FE FF FE
Bt rate: 8000k~ (000060 EE FE FE FE FE FE FE FE FE FE FE FF FE FF FE FE

000070 FE FE FE FE FE FE FE FE FE FE FE FE FE FEFEFE . .

000080 FE FE FE FE FE FE FE FE FE FE FE FF FE FE FE FE
Promira Power Control 000090 FF FF FF FF FF FF FE FF FF ¥ FF FF FF FF FF FF

0000A0 FF FE FE FEFEFEFEFE FEFEFEFEFEFEFEEE .. .. .. .. ........ o

Transaction Log

Indec  Timestamp

2015-Jun-10 15:44:05 465
2015-Jun-1015:44:15.714
2015-Jun-1015:57:13 572
2015-Jun-1015:57:13 623
2015-Jun-10 16:14:03.269
2015-Jun-10 16:14:04 362
2015-Jun-10 16:15:50.072
2015-Jun-10 16:15:50.200
2015-Jun-10 16:15:50. 211
2015-Jun-10 16:21:44 395
2015-Jun-10 16:22:06 441
2015-Jun-10 16:22:06 567
2015-Jun-10 16:22:06 537

Summary

Loaded Winbond W25Q16 1 Megabyte SPI Flash. Maximurn bitrate 80000 kHz,
Connected to Aardvark 2C/SP! at index 1 TP2238-081054 (USB 1.1),

Loaded Winbond W25Q16 1 Megabyte SPI Flash. Maximurn bitrate 80000 kHz.
Adapter 1: Requested bitrate (80000 kHz) is not supported by the adapter. Bitrate set to 8000 kHz
Adapter 1: Program Target begin, with Erase.

Adapter L Erase succeeded. (1093 5)

Adapter L Write succeeded. (106,803 5)

Operation Complete.

Summary: Adapter 1: succeeded (106.942 )

Adapter L Verify begin.

Adapter L: Verify succeeded, (22.060 )

Operation Complete.

Summary: Adapter 1: succeeded (22.206 5).

Figure 33. Aardvark Adapter Software Screen Shot 8

Figure 34 shows the THD + N audio precision test setup screen shot.
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T hudio Precision AP2700 - TIDADDS65_THDvSF 1Vpp_NoLoad_Apr26 201622/ IR

File Edit View Panels Sweep Compute Macro Utilities Help
il SH|vt RO H B rm
P T i S OO GG < et < Ml ol | B DT B A |
[ Analog Generator = || B | B || [§ Analog Analyzer = || & ][ &8 || [§ Sweep o || B =
| Sine | [Memal ||| -LCC ChannelA ~  ChannelBTIDC || 1. sk THD+N Ratio =)
o [600 ~|BNCUrb: | [1000 ~ [FBal - -
Frequency: 1.00000 kHz  ~ @ Fas! — Top: 100000 %+ [7]Aulosoals
High &cc.
Bottor: 0.00100 %~ @ Log ©) Lin
5 futo [ Limits.. |
V| Auto Range [V |7|
Auta On | Track & wm = || Data2 AnkTHD+H Ratio
— Phase - futa - )
Invert (B} Outputs@B | Irvsett L ] |7_I Top: -20.000 8 v [JAutoscale
36A0 mivims v - Ampliude - @ & Function Reading B {000 m m
_ 7 ; - Battom; - - og  Lin
[0 Cure.) (THD N Ratio -] e
7] &utto Fianae 5 auto | Limits... |
o Z.0ut (Ohms) Det{#uta AMS v | BF/BR Fii Freq S”“’;“ ienFreq (]
Unbal-Float ] @ 20 © 600 Bwl<10Hz = |80kHz v |[Sweep Track = farl: 200000 Hz @) Lag O Lin
F{Nene Stop: 200000kHz 5 At
&0
e Referenoes Fieq: 1.00000 kHz R 1o -
Bm 6000 Ohms  Freq 1.00000 kHz Bré 1000 ¥ v Watts 5000 Ohme M”:”'“' e [ Tatle Sneep... |
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Figure 34. THD + N Audio Precision Test Setup Screen Shot
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Tl products or
services are used. Information published by Tl regarding third-party products or services does not constitute a license to use such products
or services, or a warranty or endorsement thereof. Use of the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com/sc/docs/stdterms.htm

	USB Type-CTM Audio Adapter Accessory Mode Reference Design
	1 Quick Start Guide
	1.1 Getting Started Hardware
	1.2 Getting Started Procedure
	1.3 Purpose of TS5USBA224
	1.4 Purpose of the TS3A227E
	1.5 Purpose of the TUSB321X / TPS65982

	2 Design Overview
	3 Key System Specifications
	4 System Description
	5 Block Diagram
	6 System Design Theory
	6.1 USB Type-C Audio Adapter Accessory Mode

	7 Total Harmonic Distortion Measurement (THD+N)
	8 Design Files
	8.1 Schematics
	8.2 Bill of Materials (BOM)
	8.3 Layout Prints
	8.4 Altium Project
	8.5 Layout Guidelines
	8.6 Gerber Files
	8.7 Assembly Drawings

	9 References
	Appendix A 
	A.1 TS5USBA224
	A.2 TS3A227E
	A.3 TPS65982

	Appendix B 
	B.1 Getting Started Firmware
	B.1.1 TPS6598x Configuration Tool From TI.com
	B.1.1.1 Downloading the TPS6598x Configuration Tool
	B.1.1.2 Launching the TPS6598x Configuration Tool
	B.1.1.3 Using the Configuration Tool to Set Up the TPS65982 for Audio Accessory Detection Mode

	B.1.2 Flashing the TPS65982 With the Audio Accessory Adapter Detection Configuration
	B.1.2.1 Wire Aardvark to SPI Pins for Flash on the TPS65982-EVM Board
	B.1.2.2 Add Adapter
	B.1.2.3 Choose Target (Device Type)
	B.1.2.4 Load Binary File
	B.1.2.5 Verify (Optional)




	Important Notice

