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TSU6721EVM Micro-USB Switch Evaluation Module

User's Guide
SLVUA77-May 2014

This document is the user’s guide for the TSU6721EVM micro-USB switch evaluation module (EVM). The
TSU6721EVM is designed to evaluate and demonstrate the functionality of TI's TSU6721 micro-USB
switch.

This guide contains an introduction, setup instructions, the EVM schematic, top and bottom board layouts,
and a bill of materials.
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1 About This Manual

1.1 Information about Cautions and Warnings

The information in a caution or a warning is provided for your protection. Please read each caution and
warning carefully.

ATTENTION
STATIC SENSITIVE DEVICES

HANDLE ONLY AT
STATIC SAFE WORK STATIONS

CAUTION

This EVM contains components that can potentially be damaged by
electrostatic discharge (ESD). Always transport and store the EVM in its
supplied ESD bag when not in use. Handle while using an antistatic wristband.
Operate on an antistatic work surface. For more information on proper
handling, see the Electrostatic Discharge (ESD) application note (SSYAQQ08).

1.2 Items Required for Operation

The following items are required to use the TSU6721EVM:
 TSU6721EVM
e TSU6721 datasheet (SCDS338) from www.ti.com
» Two power supplies for VBAT and VDDIO
— 3.3V at 100 mA recommended for each

1.3 Items Recommended for Operation

The following items are recommended for use with the TSU6721EVM:
*+ MSP430™ LaunchPad™
— Recommended rev 1.5
— MSP430G2553 installed
* USB standard-A to mini-B cable
» Computer running Microsoft® Windows® 7 with 2 available USB ports
* TSU6721EVM software, available from the TSU6721EVM webpage

MSP430, LaunchPad are trademarks of Texas Instruments.
Microsoft, Windows are registered trademarks of Microsoft Corporation.
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2 Introduction

The TSU6721EVM can be used as a standalone board or paired with the MSP-EXP430G2 LaunchPad to
facilitate power and 1°C communication. When paired with the LaunchPad, The TSU6721EVM graphical
user interface (GUI) can be used to read from or write to internal registers of the TSU6721 micro-USB

switch, allowing the user to observe or control the switching of the device through I1°C.

Table 1. Device and Package Configurations

MICRO-USB Switch

IC

Package

Ul

TSU6721YFFR

DSBGA-32

.
%

3 Setup

Figure 1. TSU6721EVM

This section describes the header and jumper connections on the TSU6721EVM, installation of the
firmware on the MSP430 LaunchPad, installation of the software (GUI) on the computer, and getting

started using the TSU6721EVM.

3.1 Header and Jumper Connection Descriptions

3.1.1 J2,J4, and J7: Power Input

Selectors

Header J2 allows VBAT input from the LaunchPad or external supply. The range is 3V to 4.4 V.

Header J4 allows VDDIO input from the LaunchPad or external supply. The range is 1.65 V to 3.6 V.

Header J7 allows VBUS input from an external supply or input from micro-USB connector J15 (V_USB).

The rangeis4Vto6.5V.

3.1.2 J1,J3, and J6: External Power Inputs

Terminal J1 is the external supp

ly connector for J2.
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3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

Terminal J3 is the external supply connector for J4.
Terminal J6 is the external supply connector for J7.

J8 and J9: MSP430 LaunchPad Interface Headers

Headers J8 and J9 are the connectors for the MSP430 LaunchPad to the TSU6721EVM.

J12 and J15: USB Device Path
Connector J12 is a mini-USB connector at the output of the TSU6721.
Connector J15 is a micro-USB connector at the input of the TSU6721.

J5 and J22: USB Through-Path
Connectors J5 and J22 are wired as a short-circuit for through-path evaluation.

J13, J14, J17, and J27: USB Connector-Side Test Points
Test point J13 is for the DP pin/lines.
Test point J14 is for the DM pin/lines.
Test point J17 is for the ID pin/lines.
Test point J27 is for the VBUS pin/lines.

J10, J11, J16, and J28: USB Host-Side Test Points
Test point J10 is for the DP_HT pin/lines.
Test point J11 is for the DM_HT pin/lines.
Test point J16 is for the IDBP pin/lines.
Test point J28 is for the OUT pin/lines (indicated as VBUS_HT on the board).

J19, J23, and J26: Non-USB Host-Side Output Test Points
Test point J19 is for the TxD and RxD (UART) pin/lines.
Test point J23 is for the S_L and S_R (Audio) pin/lines.
Test point J17 is for the MIC output pin/lines.

J21 and J24: VBUS OUT Path Jumpers
Header J21 connects the TSU6721’s OUT pin to VBUS_HT on the board.
Header J24 connects the TSU6721's OUT pin to a green LED.

J20: I2C Interface

Header J20 is for the SDA and SCL I12C lines. They can be used to probe 12C communications between
the TSU6721 and the LaunchPad, or they can be used as 12C inputs/outputs when the LaunchPad is not

present.

J18 and J29: Hardware Interface Output Test Points
Header J18 is for the JIG, BOOT, and ISET hardware outputs.
Test point J29 is for the INTB interrupt output.
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3.2 LaunchPad Hardware and Firmware Setup

If using the TSU6721EVM GUI, the MSP430 LaunchPad board must be configured properly in order to
flash the processor with the TSU6721EVM firmware. The following steps are provided to use the
TSU6721EVM in conjunction with the LaunchPad.

1. With the LaunchPad unplugged, configure the headers on the LaunchPad to be in HW UART mode by
attaching jumpers on the headers indicated by the yellow boxes in Figure 2:

e

=

1"':: : T &
.". .....- :. rﬁq;

g B8m :

' m 3
HSP‘ D ey 7] EE =
FR 13062 §§ 1o :

.rr.# .,. =0y
- ~

P8 (LEDLY
Pi.1 (UART) _
P12 ¢ F— L =) tire 'FES'H
PL.3 (52 . - (51> BST |
P17 |
(LED2) P16 |
P2.1219851A ¢ Me22e2e P24 ;
. P2.2 1:! D .'- -29 P'r 4'_._'[
28pin
I RESET I

. # |N5I'RL.IM ENTS _* GND
1 p GND
b ] "

UCC

Figure 2. Proper Jumper Configuration on the LaunchPad
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2. Place the TSU6721EVM on top of the LaunchPad (see Figure 3) so that all connectors on J1 and J2
of the LaunchPad are inserted into J8 and J9 of the TSU6721EVM and the mini-USB connectors on
both boards are facing the same direction.

Figure 3. Proper Orientation for the TSU6721EVM on the LaunchPad.
3. The following jumper configurations on the TSU6721EVM are required for power to be supplied from
the LaunchPad:
(a) J2: 3V3 to VBAT
(b) J4: 3V3 to VDDIO

4. Download the firmware (for the MSP430) and graphical user interface (GUI) software in a zipped folder
located on the TSU6721EVM webpage on www.ti.com.

5. Extract the zip folder.

| TSUBTZ1EVM_Software.zip
Open

Open in new window

Extract All...

6. Plug the MSP430 LaunchPad into the computer.
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7. Open the Device Manager by typing "devmgmt.msc" into the Start Menu and pressing ENTER.

)~ See more results

l devmgmt.mscl 4 |

8. Select the MSP430 Application, right click — Properties, and click Update Driver Software.... The
MSP430 Application may appear either in Ports or Other Devices.

4 'Y Ports (COM & LPT)
'Y Intel(R) Active Management Technology - SOL (COM3)
Y§' MSP430 Application UART (COMT)
" Prolific USB-to-Serial Comm Port (COMY)

.

Update Driver Software...
Disable

9. Select the Browse... button in the Browse my computer for driver software dialog box.

2 Browse my computer for driver software
Locate and install driver software manually.

- Browse...

10. Select the folder where you extracted TSU6721EVM_Software.zip
11. Click the Next button. Click Close after you see the following image:

Windows has determined the driver software for your device is up to date,

MSP430 Application UART

-

12. Flash the MSP430 by double-clicking TSU6721_Flasher.bat in the TSU6721EVM LaunchPad files
folder where you extracted TSU6721EVM_Software.zip.

) TSUeT21EVM LaunchPad files

TSUGT21_Flasher.bat
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13. Verify that the command window says no errors, the device has been recognized as the MSP430G2,
and TSU6721.txt has been programmed into the MSP430, as seen in the following image. A
successful flash of the firmware results in the following command line prompt:

B Chwindows\system3Diemd.exe | =

- - -done

EEEEEEEEEE 1w

[T
compatibility:

up to date.

i - -done

. werified = TRUEX

14. Close the window by pressing any key.

3.3 GUI Software Setup

1. Run setup.exe located in the TSU6721_GUI folder. From now on, the TSU6721 software is available
under the Start menu in Programs — Texas Instruments, Inc — TSU6721.exe.

TSUET21EVM GUI
) setup.exe

2. If the GUI does not launch automatically, run the installed TSU6721-EVM GUI program from the Start
Menu.
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3. The GUI looks like Figure 4 when it is opened and the LaunchPad is connected:

GEEmT e e A
Register Map
Address Register Reg Value Bit7 Bit6. Bit5 Bitd Bit3 BitZ Bit1 BitD Read Al
001 Device |0 00 Version[4] Version[3] Version(2] Version]1] Version[0] Vendor2] Vendor1] Vendor(0] Read
002 Cartrol B0 Reserved Reserved MCPC Mode SW Open Raw Data Manual SW wat INT Mask [Read | [wie |
003 Intemupt 1 00 OVP_OCP_OTP. |OCP_EN OVP_EN LKR LKP kP Detach Attach | Fead |
004 Intemupt 2 000 VBUS OTP_EN CONNECT Stuck_Key RCV  Stuck Key ADC Change RSVD Attach | AV Change [Read |
005 Int Mask 1 000 OVP_OCP_OTP... [OCP_ENMask  |OVP_ENMask | LKR Mask LKP Mask KP Mask Detach Mask | Attach Mask [Fead | [winte |
006 Int Mask 2 00 VBUS Mask OTP_ENMask  |CONNECT Mask | Stuck_Key RCK ... | Stuck Key Mask | ADC Change Mask | RSVD Atiach Ma... | AV Changs Mask | Read | | Wite |
07 ADC 00 Reserved Reserved Reserved ADC[4] ADC[3] ADC[2] ADC[1] ADC[0] \ﬂl
003 Timing Set 1 000 Key Press[3] Key Pressi2] Key Press[1] Key Press{0] Dev Sieep(3] Dev Skeep(2] Dev Skeepl] Dev Skeep(0] [Read | [wirte |
09 Timing Set 2 00 SW Wait[3] SW Wat[2] SW Wat[1] SW Wai[0] LKP[3] LKP[2] LKP[1] LKP[D] [Read | [ wirte |
DA Device Type 1 00 USBOTG DCP CDP Type 1/2Chg UART SDP Audio Type 2 Audio Type 1 \ﬂl
0x0B Device Type 2 | (00 AudoType3  |ANV ™ FPD JgUARTOFF  |JGUARTON  |JGUSBOFF  |JIGUSBON | Fead |
s Butten 1 [ 7 5 5 4 3 2 1 Send End [Read |
[ Button 2 500 Reserved Unkriown Eror 12 1 0 3 3 [ Fead |
|l |oa3 Manual SW1 000 DM W21 DM SWIT] DM SWID DP SW[2) DP SW[T] D SW[O] VBUS SW1] VBUSSWIO] | Read | [Wirke |
014 Menual SW2 |00 Reserved Feserved VBUS_CAP ISETON BOOTON JGON 1D Sw1] 1D SW[0] [Read | [ wite |
o5 Device Type 3 | (00 Video 1200 Chg Apple Chg AN VBUS VBUSNonStd | VBUS_Dbnc MHL [Read |
0B Reset 00 Reserved Reserved Reserved Reserved Reserved Reserved Reset [Read | [wirte |
I [oc0 Timer Setting 000 ISETENTme  |Load SW EN Time |BCv1.22] BCv1.201] BCv1.20] ADC Startf2] ADC Star[1] ADC Start(0] [Read | [ wite |
%3] OCP/OCL Settin_ | (x00 OCLlevell  |OCL Level[1] OCL Level[0] OCP Timeout[?] | OCP Timeout{1] | OCP Timeout[0D] | Reserved BCv12EN [ Fead | [ wite |
(%) OCP/OCL Seftin... | (00 Re OC EN[1] OC EN[O] OCP Levell2] OCP Level[1] OCP Level[0] [Read | [ wirte |
023 Device Type 4 3600 Reserved Reserved MCAC ID[2] MCPC ID[1] MCPC ID[0] [Read | [wie |
OCL Level Setting Long Key Press Timer Switching Wait Timer ISET Enable Time V] Auto Read on /INT
I:l JIG out V] Auto Write on Click
OCP Level Setting Normal Key Press Timer  BC1 2 Timeout Length Load Swiich Enable Time l:l BOOT Out
Request Pin
SEaMmeoiiltely Device Sleep Timer BC1.2 Enabled? ADC Start Timer [ rseT ou Sas
[ ] ANT Indicator
OC Enabled?
Values shown in status Dulpuls reflect TE‘Q\SIE‘T map in GUI If auto read and auto write are disabled values in the TSUB721 may not reflect the above.

Figure 4. TSU6721EVM GUI Without LaunchPad

3.4 Getting Started Using the TSU6721 Micro-USB Switch EVM

34.1 Evaluating the TSU6721EVM without the GUI

1. The TSU6721EVM can be powered with or without the LaunchPad. If you have a LaunchPad available
and have completed steps 1-3 in Section 3.2, continue to step 2. If you do not have a LaunchPad,
attach the jumper on J2 from VBAT to EXT, and attach jumper on J4 to VDDIO to EXT. Next, apply 3
Vto 4.4 V on J1 and apply 1.65 V to 3.6 V on J3.

2. Connect a 150-kQ resistor between ID (J17) and GND (TP1, TP2, or TP3). By default, the TSU6721
closes the appropriate switches as specified in Table 2 of the TSU6721 (SCDS338) datasheet.

3. While referencing the on-resistance values for each signal path in the TSU6721 datasheet, measure
the following resistance values to verify that the switches have been closed:

(a) DM (J14) to TxD (J19)
(b) DP (J13) to RxD (J19)

4. Remove the 150-kQ resistor.

5. Attach a micro-USB cable from the PC to J15 on the TSU6721EVM. As most PCs are considered USB
Standard Downstream Port (SDP) or Charging Downstream Port (CDP) chargers, the TSU6721 closes
the appropriate switches as specified in Table 4 on the TSU6721 datasheet.

6. While referencing the on-resistance values for each signal path in the TSU6721 datasheet, measure
the following resistance values to verify that the switches have been closed:

(2) DM (J14) to DM_HT (J11)
(b) DP (J13) to DP_HT (J10)

7. Remove the micro-USB cable from the PC.

8. Choose any desired charger type or ID resistor specified in either Table 2 or Table 4 of the TSU6721
datasheet to observe the behavior of the TSU6721 switch. The datasheet describes the switch
behavior for each condition.

SLVUA77—-May 2014 TSU6721EVM Micro-USB Switch Evaluation Module 9
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9. The user may develop software that uses 1°C to communicate with the internal registers of the
TSUG6721. See Standard I>C Interface Details on page 18 of the TSU6721 datasheet.

3.4.2 Evaluating the TSU6721EVM with the GUI

1. After completing the steps in Section 3.2 and Section 3.3, launch the TSU6721EVM software. The
screen looks like Figure 5:

[——
et Regraler Fleg Ve EaT E2E Bab Bet BeE Bz Bl Bl | Pesdm |
[} Device 1D (3 F] Wermen(d] Wermen(d] ermeni] Wersenl] Wersenll] Werrdae[Z] erdad1] eredaelZ| =
[+ Certrel IE Aazarued Razarsed MCFC Mode W e Flre: Dt Marszal SW W IHT Mask [Beed | (e |
[0 Fteect 1 30 OVF_OCP 0T |DCP_EN CVF_EN LA Lir KF Tueach S [ Boa |
(=" et 3 00 VELLE OTF_EN COMMECT Suck_Kay ATV | Gauck Ky ADC(Change  ASVD Afach | AV Changs | mead
[0 it Mask 1 500 OVF_OCP_OTF. |DCF_EW Ma: | OVF_EH Mak | LA Mask LW Magic KP Mask Ditach Masic  fatmci Mae | Ae | | wime |
| ot it b 2 |20 WO Masc  OTP_EN Mak CONMECT Mask | Suck Key ACK. | Suck Moy Masc | ADCChange Mg |REVD Aach Ma | A Chaege Mask | Read || Wise |
[t = |maar fessreed [esereed [Feseree AL ADCTH LT Apenny DTy ™)
|owee [Triegse1 [oa0 Mo Fressls) MeyPesl?d MeyFresell]  KeyProsmll]  DevSeeplll  DowBsepll]  DowBsepll]l  DewSeepll] | Fasd | | Weoa |
o Tergez B0 DWW SWwaE Swwea) swwapLerE L L= LD, [Faed | [Win |
[y Device Type 1 |20 USEOTG DCF o Tiee /20y WAAT s0F sk Type 2 Meabs Typee 1 E
[ ] Davics Typse 2 00 oxks Typa 3 L' T FFD S5 UAAT OFF JIG IART O JIG 5B OFF JIG USB O ﬂ_
[ Eustan | 00 T 3 5 4 3 2 1 Send End | Bamd
0 Button 2 30 Rasacerd Udnwn Eree ] 1 ] 3 8 =3
B3 Mol W1 |00 L] W 3WT1] DM ST DF SW[3 OP SWTI DF SWBI VALSSWY  VELSSW  [Aead | [iaime |
|mere Ml 3WE B0 r— Raserved VAL AP ISETON BOOTON G0N I W] i W N
s |Dovice Tipe [0 Mg w200 cng Aogle thy AN VELE e— VBUS Honid  VBUS [em MHL | Feent
50 == = [Besereed [Reserved [Reserved [Fresered [Freserved Fassrpsd Fesereed Rzt El...i '-N'rh
.M‘D Timer Seftng .l:bc1!- .ISETENTM .LMSH'EH Tz .Il'lm ECviLA1] .EEIZII] ADC Zwi[2] -a.l:csmm ADC St [0 al-ﬂ' 'Nﬂl
I |2 CP/DOL St |28 DOLLevdl  |OCLLevallll  |OCLLevéllll  |OCF Tawu[Z] OCF Tewod[l]  |DCF Temodthl | Feseved BCrl 2EN }E E{
| |2 OCP/ADOL St .. | 0213 Resereead Reseteed Reseteed B EM{I] 0 ENIO] DCF Lewsl[2) DCF Lesesl[ 1] DCF Leswsl[T Flaged | Wirhs
I |z Device Tyse 4| T Aezervmad Rezeurd Rezevead Rezerved Frezerved MCPC D5 MCRC IC{1] MCPC D) E E |
OCL Level Satting Long Key Press Timer Swilching Vi Timer ISET Enable Time [#] Ause Read an T ll
208 300 ms [ doms 0ms T i ol ] Acte Virtm on Cicke
DCEXoNE. 2e LI Hormal Key Fress Tmer  BC1.2 Tmeout Lengin  Load Switch Enable Tme ~ BoOT Ou
L 100 ms 1.85 150 ms B e o e
OCP Timeout Delay Davie Skep Timer BC1.2 Enabied? ADC Start Timer e St
g — 50 ms EMABLED 16 ms | ANT Indicator
0 Enablkeg?
OCP 001 enablad Vaes shawn in stalus autputs relect register map in GUIL 1P auba read and auto wrike ans dsabisd vaes inEhe TSUGT21 many nod reflect the abave
- - = —— —— o =

Figure 5. TSU6721EVM GUI After Connecting the LaunchPad to the Computer

2. Connect a 150-kQ resistor between ID (J17) and GND (TP1, TP2, or TP3). The TSU6721 closes the
appropriate switches as specified in Table 2 of the TSU6721 datasheet. The ATTACH interrupt will go

high until its register is read.
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3. The GUI looks like Figure 6. Notice the change in ADC[4] through ADCJQ] in register 0x07, as well as
the UART bit going high in register Ox0A.

— —

o TN EVMOU, e A S— — T N off— T
Fagater U
| Akt Figgaler Reg Wahse EaT E2E E25 Ead Ea3 B2 21 E2D Fead Al
[l Device I 12 ‘Warmond] ‘Vermon[3] ‘Vermon[Z] “Warmon| 1] Wermon |3 Va2 Wk 1] Waracker [T
[ Cersrel 1E Aasarced rzarund WFCMsde | SWOpen Pl Data e ™ T Mk e |
[ et 1 500 VP _OCP_OTF.. |OCP_EK avP_EW LKR LKF W Detach sttach | Fisna |
=" intert 2 (= VEUS aTP_EK CONMECT Shuck Wy RCV | Shuck Wy AOCCrengs | RSVDMtach |V Chenge | Fems |
3 it bask 1 00 OVP_OCP 0T (OGP EWbas:  OVP_EWMas: | LKR Mask LKP Maak: W Masc Detsch Mask | Aftach Mank [ Fead | [t |
|mee it Mask 2 B VELIS Maskc OTP_EW Mask | CONMECT Mask | Stuck_Mey K |Shuck Mey Maskc | ADC Crangs Mok | RSVD Mtach Ma_ | AV (hange Mage | Fisad | | Wiktn |
x-cery AOC 1B Aeservead Reserstal Reservead KDCH] AOC] ADCH] HDCIN] AOCH [M
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Figure 6. TSU6721EVM GUI Showing ID Detection of a UART Cable

4. Remove the 150-kQ resistor.

5. Attach a micro-USB cable from the PC to J15 on the TSU6721EVM. As most PCs are considered USB
Standard Downstream Port (SDP) or Charging Downstream Port (CDP) chargers, the TSU6721 closes
the appropriate switches as specified in Table 4 on the TSU6721 datasheet.
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6. Click Read All. When the micro-USB cable is attached to the PC, the GUI looks like Figure 7. Notice
the change in register OXOA, where the SDP bit has gone high after detection.

Fiag Vot BT s B Bed B3 Bz Bel Bl I Resd &

(i Drca 1D 12 Veermar 4] Vw3 Va3 ermar( 1] Yermarl] Wersdae(Z] Wereda] 1] Weredafd] E o
a2 Cortt BiE Forzmrvas Fommarvas MCPCMeds  SWipen Ferve Dt Maressl S0 Wt KT Mask: | oo | [t |
(5] btk 1 =0 ONP_DCP_OTP.. OCF_EN OVF_EN LR L KP Ditach Stk T
Dl ntamgt 2 D} VRIS OTP_EN CONNECT Suck_Vey IOV Shuck Ky ADCChange  REVDmmch  AVChage 8
i it a1 O} OVP_OCP OTP._ OCP_ENMask  OWVP_ENMask LK Mask L basc KP Mask Dotach Mg AfachMagc | Fead | Wims |
[ it Mok 2 [ VBLES Mask OTP_ENMask  COMNECT Mtk Suck KeyFCK. SuckKeyMatk  ADCChangs Matk REVD Atmch Ma AV Choege Mask | Faad || Weta |
Datl? ADE eIF Feserved Feserved Reserved ADCTE) ADCTR) ADCT) ADCTI) ADCTD) | Flaed
B Tirimg 5¢2 1 [ ey Preaall] ey PresalZ] ey Presall] ey Presalel DevSeeell] Do Seepll] Do Seepdl]l  |Dow Secpdl] :E E;
D=3 Tirrirsg Sat 2 =D} S Wae[3] W et SN e[ ] W ezl LEF{3 LEF[Z] LEF{1] LEFI ﬂ s
(LY Dréca Tyga | D04 LEEOTG OCF CDP Type 1/20hg LLAAT soF Aol Ty 7 Aok Ty 1 BE:
e DovcnTree? &) AdoTiad AN ™ FRD SpUARTOSF  JGUARTON  DGUSROFF  JGUSRON | Fesd
(3 Buston 1 a0 7 ; 5 f 3 2 1 Sersd Erd |Pead
(7] Do 2 [ Fisservad Unkrare, [ 12 n ] 9 B £
(SiF] Ml 5W1 e £ 5W12] £ S0 £ WS [ o S o Swpe) VBUGSWI  VAUSSW | Fesd || e |
(o] Mausi5W2 (e Fitatrves Fueserved VEUS_CAP ISET oM BOOT O JGOH 16 SWiT) 16 W) [Fanc | [ i |
Oe15 Dervees Tyoe 3 [1rd Ve 1200 Ohg Aepts Thy AATVBLE Rty WHUES Ken-Sud YBLES Db MHL _\EF
WIE Fusset [ [o—" [— L— Lo— [o— f— Raserved Feser [Resd | [ |
{1%1] Tirrsr Selting k15 ISET EH Tiea Load SWEMN Tma  BCwl 203 BCx L1 BCw] 30 ADC Stant[3] ADC Stant[1] ADC Stant [0 }‘bﬁu :'MM |
(1] CCROCL S, 33 OCLLrwel?]  OCLLmwwlll]  OCLLeell]  OCF Teowol?]  OCF Trows]t]  OCF Teosatll]  Feserved BOxl 2EN [Beed || Wine |
22 OCFOCL S Iel3 [ [ Firsarsad oCEN) o EME) OCFlevsf]  OCFLwalll  OCF Lwwsll)  |Beet | Wine |

7 Fesmsroad [ Fgrvnd Fsparvnd Fepsrvad MCPC IR MECRC D) RCPC {0 H"'d H‘m

ESET Enabie Time

Long Key Press Timer

Swilching 'Wakk Timer

AT 200 ms 10 ms A0 ms 1 DG o [#] Auss Wil on Chok
CHIP Lewvel Setling Nomal Key Press Timer  BC1.2 Timeout Lengih  Lesad Switch Enabie Time ] sooT ow
134 100 ms 182 160 ms . Promust Fin
P Tmeou Detay Device Sieep Timer B2 Enabled? ADE Start Timer - | Baw
dma B0 ms EMABLED g ms JINT Indicatar
O Enatled? —
OCP OCL enabled Vallsess Shown in status outputs refiect register map in GUL I auto read and auto wike ane disabied vaiues in the TSUST21 may not reflect the above.

Figure 7. TSU6721EVM GUI Showing SDP Charger Detection

7. Disconnect the micro-USB cable from the PC.

8. The TSU6721EVM GUI can write to each register specified as Read/Write in the TSU6721 datasheet.
Click on register 0x02, bit 2 (Manual SW). The box turns grey, which means that 0x02 bit 2 has been
setto 0.
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Figure 8. TSU6721EVM GUI Showing Manual Switching Mode

According to page 23 of the TSU6721 datasheet, the TSU6721 is now in manual switching mode.

Attach VBUS or a valid ID resistance to the TSU6721EVM. The attachment will not determine the
switch status, but it will ensure that the TSU6721 does not enter sleep mode, allowing manual
switching to work properly.

9. Connect an ohmmeter between DM (J14) and DM_HT (J11), and connect another ohmmeter between
DP (J13) and DP_HT (J10).
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10. On register 0x13, click DM SW[0] and DP SW[0] (bits 5 and 2). Figure 9 shows that they turn yellow,
indicating they have been set to 1.
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Figure 9. TSU6721EVM GUI Showing Manually Closed DM and DP Switches

11. According to page 29 of the TSU6721 datasheet, DP has been connected to DP_HT and DM has
been connected to DM_HT:

While referencing to the specified on-resistance values for each signal path in the TSU6721 datasheet,
measure the following resistance values to verify that the switches have been closed:

(8) DM (J14) to DM_HT (J11)
(b) DP (J13) to DP_HT (J10)
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Schematic
4 Schematic

Figure 10 shows the schematic for the TSU6721EVM.
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Figure 10. TSU6721EVM Schematic
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5 Board Layout
Figure 11 through Figure 14 illustrate the PCB layout drawings for this EVM.

[] JJW HE “V‘ o

ol o=

NN 5L 1=y
]

3

B
AN
H

\._/"

-—
)

Figure 11. PCB Layer 1 (Top Layer)

16 TSU6721EVM Micro-USB Switch Evaluation Module SLVUA77-May 2014

Submit Documentation Feedback
Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUA77

13 TEXAS
INSTRUMENTS

www.ti.com Board Layout

Figure 12. PCB Layer 2 (VBUS)
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Figure 13. PCB Layer 3 (GND)
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Figure 14. PCB Layer 4 (Bottom layer)
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6 Bill of Materials

Table 2 lists the BOM for the TSU6721EVM.

Table 2. TSU6721EVM Bill of Materials

Designator Qty. Value Description Package Reference Part Number Manufacturer

PCB1 1 Printed Circuit Board HVL046 Any

C1,C3 2 1uF CAP, CERM, 1pF, 16V, £10%, X5R, 0603 603 GRM188R61C105KA93D Murata

C2,C4 2 0.1uF CAP, CERM, 0.1pF, 16V, £10%, X7R, 0402 402 GRM155R71C104KA88D Murata

C5 1 1uF CAP, CERM, 1pF, 50V, £10%, X7R, 0805 805 GRM21BR71H105KA12L Murata

C6 1 0.1uF CAP, CERM, 0.1pF, 100V, £10%, X7R, 0603 603 GRM188R72A104KA35D Murata

Cc7 1 10uF CAP, CERM, 10pF, 16V, +10%, X5R, 0805 805 GRM21BR61C106KE15L Murata

D1 1 Green LED, Green, SMD 1.6x0.8x0.8mm LTST-C190GKT Lite-On

J1, J3, J6 3 2x1 Conn Term Block, 2POS, 3.81mm, TH PhoenixConact_1727010 1727010 Phoenix Contact

J2,J4, 37,318 4 Header, TH, 100mil, 3x1, Gold plated, 230 mil above TSW-103-07-G-S TSW-103-07-G-S Samtec, Inc.
insulator

J5, J12 2 Conn Rcpt Mini USB2.0 Type B 5POS SMD USB Mini Type B 1734035-2 TE Connectivity

J8, J9 2 Receptacle 100mil 10x1, Tin, TH Receptacle, 10x1, 100mil, Tin | PPTC101LFBN-RC Sullins Connector

Solutions

J10, J11, J13, J14, 10 Header, TH, 100mil, 1pos, Gold plated, 230 mil above | Testpoint TSW-101-07-G-S Samtec, Inc.

J16, J17, J26-J29 insulator

J15, J22 Receptacle, Micro-USB-B, Right Angle, SMD 105017-0001 Molex

J19-J21, J23, J24 5 Header, TH, 100mil, 2x1, Gold plated, 230 mil above TSW-102-07-G-S TSW-102-07-G-S Samtec, Inc.
insulator

J25 1 Connector, Audio Jack, 3.5mm, Stereo, SMD Audio Jack SMD SJ-3523-SMT CUI Inc.

R1-R4 4 0 RES, 0 Q, 5%, 0.063W, 0402 402 CRCWO04020000Z0ED Vishay-Dale

R5, R7, R8 3 10k RES, 10 kQ, 5%, 0.1W, 0603 603 CRCWO060310K0JNEA Vishay-Dale

R6 1 75 RES, 75.0 Q, 1%, 0.1W, 0603 603 CRCWO060375R0OFKEA Vishay-Dale

R9 1 330 RES, 330 Q, 5%, 0.1W, 0603 603 CRCWO0603330RJINEA Vishay-Dale

SH-J1-SH-J4 4 1x2 Shunt, 100 mil, Gold plated, Black Shunt 969102-0000-DA 3M

TP1-TP3 3 Black Test Point, TH, Multipurpose, Black Keystone5011 5011 Keystone

Ul 1 MCPC Compatible USB Port Multimedia Switch YFP0025_TSU2721 TSU6721YFP Texas Instruments
Supports USB, UART, Audio, ID, MIC, and Load
Switch, custom YFP0025

FID1-FID3 0 Fiducial mark. There is nothing to buy or mount. Fiducial N/A N/A
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ADDITIONAL TERMS AND CONDITIONS, WARNINGS, RESTRICTIONS, AND DISCLAIMERS FOR
EVALUATION MODULES

Texas Instruments Incorporated (TI) markets, sells, and loans all evaluation boards, kits, and/or modules (EVMs) pursuant to, and user
expressly acknowledges, represents, and agrees, and takes sole responsibility and risk with respect to, the following:

1. User agrees and acknowledges that EVMs are intended to be handled and used for feasibility evaluation only in laboratory and/or
development environments. Notwithstanding the foregoing, in certain instances, Tl makes certain EVMs available to users that do not
handle and use EVMs solely for feasibility evaluation only in laboratory and/or development environments, but may use EVMs in a
hobbyist environment. All EVMs made available to hobbyist users are FCC certified, as applicable. Hobbyist users acknowledge, agree,
and shall comply with all applicable terms, conditions, warnings, and restrictions in this document and are subject to the disclaimer and
indemnity provisions included in this document.

2. Unless otherwise indicated, EVMs are not finished products and not intended for consumer use. EVMs are intended solely for use by
technically qualified electronics experts who are familiar with the dangers and application risks associated with handling electrical
mechanical components, systems, and subsystems.

3. User agrees that EVMs shall not be used as, or incorporated into, all or any part of a finished product.
User agrees and acknowledges that certain EVMs may not be designed or manufactured by TI.

5. User must read the user's guide and all other documentation accompanying EVMs, including without limitation any warning or
restriction notices, prior to handling and/or using EVMs. Such notices contain important safety information related to, for example,
temperatures and voltages. For additional information on TI's environmental and/or safety programs, please visit www.ti.com/esh or
contact TI. —

6. User assumes all responsibility, obligation, and any corresponding liability for proper and safe handling and use of EVMs.

7. Should any EVM not meet the specifications indicated in the user’s guide or other documentation accompanying such EVM, the EVM
may be returned to Tl within 30 days from the date of delivery for a full refund. THE FOREGOING LIMITED WARRANTY IS THE
EXCLUSIVE WARRANTY MADE BY Tl TO USER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR
STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. Tl SHALL
NOT BE LIABLE TO USER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES RELATED TO THE
HANDLING OR USE OF ANY EVM.

8. No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which EVMs might be or are used. Tl currently deals with a variety of customers, and therefore TI's arrangement with
the user is not exclusive. Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services with respect to the handling or use of EVMs.

9. User assumes sole responsibility to determine whether EVMs may be subject to any applicable federal, state, or local laws and
regulatory requirements (including but not limited to U.S. Food and Drug Administration regulations, if applicable) related to its handling
and use of EVMs and, if applicable, compliance in all respects with such laws and regulations.

10. User has sole responsibility to ensure the safety of any activities to be conducted by it and its employees, affiliates, contractors or
designees, with respect to handling and using EVMs. Further, user is responsible to ensure that any interfaces (electronic and/or
mechanical) between EVMs and any human body are designed with suitable isolation and means to safely limit accessible leakage
currents to minimize the risk of electrical shock hazard.

11. User shall employ reasonable safeguards to ensure that user’'s use of EVMs will not result in any property damage, injury or death,
even if EVMs should fail to perform as described or expected.

12. User shall be solely responsible for proper disposal and recycling of EVMs consistent with all applicable federal, state, and local
requirements.

Certain Instructions. User shall operate EVMs within TI's recommended specifications and environmental considerations per the user’s
guide, accompanying documentation, and any other applicable requirements. Exceeding the specified ratings (including but not limited to
input and output voltage, current, power, and environmental ranges) for EVMs may cause property damage, personal injury or death. If
there are questions concerning these ratings, user should contact a Tl field representative prior to connecting interface electronics including
input power and intended loads. Any loads applied outside of the specified output range may result in unintended and/or inaccurate
operation and/or possible permanent damage to the EVM and/or interface electronics. Please consult the applicable EVM user's guide prior
to connecting any load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative. During
normal operation, some circuit components may have case temperatures greater than 60°C as long as the input and output are maintained
at a normal ambient operating temperature. These components include but are not limited to linear regulators, switching transistors, pass
transistors, and current sense resistors which can be identified using EVMs’ schematics located in the applicable EVM user's guide. When
placing measurement probes near EVMs during normal operation, please be aware that EVMs may become very warm. As with all
electronic evaluation tools, only qualified personnel knowledgeable in electronic measurement and diagnostics normally found in
development environments should use EVMs.

>

Agreement to Defend, Indemnify and Hold Harmless. User agrees to defend, indemnify, and hold TI, its directors, officers, employees,
agents, representatives, affiliates, licensors and their representatives harmless from and against any and all claims, damages, losses,
expenses, costs and liabilities (collectively, "Claims") arising out of, or in connection with, any handling and/or use of EVMs. User’s
indemnity shall apply whether Claims arise under law of tort or contract or any other legal theory, and even if EVMs fail to perform as
described or expected.

Safety-Critical or Life-Critical Applications. If user intends to use EVMs in evaluations of safety critical applications (such as life support),
and a failure of a Tl product considered for purchase by user for use in user's product would reasonably be expected to cause severe
personal injury or death such as devices which are classified as FDA Class Ill or similar classification, then user must specifically notify Tl
of such intent and enter into a separate Assurance and Indemnity Agreement.


http://www.ti.com/corp/docs/csr/environment/ESHPolicyandPrinciples.shtml

RADIO FREQUENCY REGULATORY COMPLIANCE INFORMATION FOR EVALUATION MODULES

Texas Instruments Incorporated (TI) evaluation boards, kits, and/or modules (EVMs) and/or accompanying hardware that is marketed, sold,
or loaned to users may or may not be subject to radio frequency regulations in specific countries.

General Statement for EVMs Not Including a Radio

For EVMs not including a radio and not subject to the U.S. Federal Communications Commission (FCC) or Industry Canada (IC)
regulations, Tl intends EVMs to be used only for engineering development, demonstration, or evaluation purposes. EVMs are not finished
products typically fit for general consumer use. EVMs may nonetheless generate, use, or radiate radio frequency energy, but have not been
tested for compliance with the limits of computing devices pursuant to part 15 of FCC or the ICES-003 rules. Operation of such EVMs may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

General Statement for EVMs including a radio

User Power/Frequency Use Obligations: For EVMs including a radio, the radio included in such EVMs is intended for development and/or
professional use only in legally allocated frequency and power limits. Any use of radio frequencies and/or power availability in such EVMs
and their development application(s) must comply with local laws governing radio spectrum allocation and power limits for such EVMs. It is
the user’s sole responsibility to only operate this radio in legally acceptable frequency space and within legally mandated power limitations.
Any exceptions to this are strictly prohibited and unauthorized by Tl unless user has obtained appropriate experimental and/or development
licenses from local regulatory authorities, which is the sole responsibility of the user, including its acceptable authorization.

U.S. Federal Communications Commission Compliance
For EVMs Annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant

Caution

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation.
Changes or madifications could void the user's authority to operate the equipment.

FCC Interference Statement for Class A EVM devices

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will be required to correct the interference at its own expense.

FCC Interference Statement for Class B EVM devices

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of the following measures:

« Reaorient or relocate the receiving antenna.
« Increase the separation between the equipment and receiver.
« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.
Industry Canada Compliance (English)
For EVMs Annotated as IC — INDUSTRY CANADA Compliant:

This Class A or B digital apparatus complies with Canadian ICES-003.

Changes or madifications not expressly approved by the party responsible for compliance could void the user’s authority to operate the
equipment.

Concerning EVMs Including Radio Transmitters

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions: (1) this
device may not cause interference, and (2) this device must accept any interference, including interference that may cause undesired
operation of the device.

Concerning EVMs Including Detachable Antennas

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser) gain
approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type and its gain should
be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for successful communication.

This radio transmitter has been approved by Industry Canada to operate with the antenna types listed in the user guide with the maximum
permissible gain and required antenna impedance for each antenna type indicated. Antenna types not included in this list, having a gain
greater than the maximum gain indicated for that type, are strictly prohibited for use with this device.



Canada Industry Canada Compliance (French)
Cet appareil numérique de la classe A ou B est conforme a la norme NMB-003 du Canada

Les changements ou les modifications pas expressément approuvés par la partie responsable de la conformité ont pu vider I'autorité de
I'utilisateur pour actionner I'équipement.

Concernant les EVMs avec appareils radio

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation est
autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et d'un gain
maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage radioélectrique a
I'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope rayonnée équivalente
(p.i.r.e.) ne dépasse pas l'intensité nécessaire a I'établissement d'une communication satisfaisante.

Le présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le manuel
d’'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne non inclus dans
cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de I'émetteur.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated

Important Notice for Users of EVMs Considered “Radio Frequency Products” in Japan
EVMs entering Japan are NOT certified by Tl as conforming to Technical Regulations of Radio Law of Japan.

If user uses EVMs in Japan, user is required by Radio Law of Japan to follow the instructions below with respect to EVMs:

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal Affairs and
Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for Enforcement of Radio Law of
Japan,

2. Use EVMs only after user obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to EVMs, or

3. Use of EVMs only after user obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan with respect
to EVMs. Also, do not transfer EVMs, unless user gives the same notice above to the transferee. Please note that if user does not
follow the instructions above, user will be subject to penalties of Radio Law of Japan.

http://www.tij.co.jp
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI 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 such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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