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1 Introduction

This user manual is for the USB3343 USB Transceiver Evaluation Board (EVB) for use with the
USB3343 products with support for variable I/O voltage levels and 26MHz crystal operation.

The USB3343 features a ULPI interface to support systems with USB Host, Device, or On-the-Go
(OTG) capability.

2 Overview

The EVB-USB3343 is a Daughter Card designed to plug into a user's test system using a T&MT
connector. The card attaches to a USB link layer to create a USB Host, Device, or On-the-Go (OTG)
system. The board edge connector meets the UTMI+ Low Pin Interface (ULPI) Standard requirements
for the T&MT connector.

A link to the ULPI Working Group Page is available at www.smsc.com or may be obtained from your
local FAE. The EVB-USB3343 includes USB3343 packaged silicon and all external components
required for the USB transceiver function.

This manual describes PCB assembly PCB-7202AZ.

21 Supplying VBUS Voltage
In Host or OTG operation, the EVB-USB3343 must provide 5 Volts on Vg at the USB connector. The
EVB-USB3343 includes a switch that can drive Vg using the 5 Volt supply that comes from pin 28
of the T&MT connector.
The VBUS switch is controlled by the DRVVBUS signal driven from the Link (T&MT connector). The
5 Volt switch is backdrive protected when in the off state. The switch does not provide protection from
reverse currents when it is on. See Section 2.9 and Section 2.10 for more information on configuring
the EVB-USB3343 for OTG and Host operation.

2.2 ULPI I/O Voltage
The USB3343 supports variable ULPI I/O voltage signaling. The ULPI I/O voltage is supplied in one
of two ways. By default, the EVB is shipped with VDDIO supplied by the on-board LDO.
Resistor R11 is used to set VDDIO, the digital logic high voltage. To change the value of VDDIO,
calculate a new value for R27 (ohms) as follows.

R11 = (VDDIO/1.225-1) x 169000

VDDIO must be in the range of 1.8 Volts - 3.3 Volts nominal.
VDDIO can also be supplied to the USB3343 from the T&MT connector instead of using the LDO. To
do this, the LDO (U10) must be removed.
The VDDIO voltage level that has been configured on the EVB-USB3343 must be the same as the
ULPI 1/O voltage level that the link is using.
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Edge Connector for Digital 1/0

The T&MT edge connector is compliant to the ULPI specification. Part numbers and manufacturers for

this connector and it's mate are given in Table 2.1.

Table 2.1 Edge Connector on the EVB-USB3343

PART NUMBER DESCRIPTION MANUFACTURER
2-557101-5 100 pin edge connector on EVB-USB3343 AMP
2-557-101-5 Mating connector to the EVB-USB3343 AMP
1-1734037-0 Alternate 100 pin edge connector for EVB-USB3343 TYCO
1-1734099-0 Alternate mating connector to the EVB-USB3343 TYCO

24 REFCLK Frequency Selection
The EVB-USB3343 is by default configured for operation with a 26MHz crystal (Y1). The EVB also
accomodates the use of a 26MHz oscillator (X1). To use a 26MHz oscillator, X1, U6, and R4 must be
populated, and Y1, R30, and C22 must be removed.

25 USB Connector
A standard Mini-AB connector is provided to attach a USB cable or connector. Provision is made on
the PCB to accept a Micro-AB connector. See the bill of materials in Section 6 for connector part
numbers. Do not substitute a different part number for the Mini-AB receptacle or a short circuit of the
USB signals may result at the micro-AB connector PCB footprint.

2.6 VBUS Present Detection
The USB controller must detect VBUS when a USB cable is attached in device mode or when the USB
controller turns on VBUS in host or OTG mode. The USB connector VBUS signal is connected to the
VBUS pin of the USB3343. The USB3343 includes all of the comparators required to detect VBUS and
report the state of VBUS to the USB controller via the ULPI bus.

2.7 ULPI Signal Test Points
Probe points at location J2, provide access to all ULPI signals. Install the Tektronix logic analyzer probe
retention kit at J2 to probe these signals. Ordering information for the retention kit is provided in the
bill of materials.

2.8 Other Signal Test Points
There are five other test points located on the board for easy access. TP1 connects to the 5V supply
coming from the T&MT connector. TP2 connects to the 3.3V VDD supply coming from the T&MT
connector. TP3 connects to Ground.

29 Converting the EVB to an OTG System
“Out of the box”, the EVB-USB3343 is delivered as a USB Device system. To convert it to be a USB
OTG development board, the following modifications must be made:
1. Install R13 (zero ohm resistor). This connects the VBUS 5V switch to the VBUS signal.
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2. Remove R23. This is the Rygyg value required for a USB Device.
3. Install R10 (1.0K, 1W resistor). This is the Rygyg value required for a USB OTG Device.

Since the USB3343 is designed to accommodate up to 30V on VBUS, R10 is rated at 1W to
accommodate this entire voltage range. Refer to the USB3343 datasheet for more information on sizing
this resistor.

210 Converting the EVB to a Host System
“Out of the box”, the EVB-USB3343 is delivered as a USB Device System. To convert it to be a USB
Host development board, the following modifications must be made:
1. Install R13 (zero ohm resistor). This connects the VBUS 5V switch to the VBUS signal.
2. Install C20 (150uF capacitor). This increases the value of Cygyg to be USB 2.0 Host compliant.
2.1 Converting the EVB to Support ULPI Clock Input Mode
“Out of the box”, the EVB-USB3343 uses a crystal (Y1) as the clock reference, and is configured for
ULPI Clock Output Mode where CLKOUT sources a 60MHz clock. To convert the EVB to support ULPI
Clock Input Mode, the following changes must be made:
1. Install R12 (zero ohm resistor). This shorts CLKOUT to VDD18.
2. Install R3 (zero ohm resistor). This shorts REFCLK to the System Clock pin on the T&MT
connector.
3. Confirm that R4 is not populated.
4. Remove the following components to remove the crystal circuit: Y1, R30, C22, C23
Refer to the USB3343 datasheet for more information on ULPI Clock Input Mode.
212 T&MT Pin Description
The T&MT signal names, pin number and function are described in Table 43 and Table 44 of the ULPI
Specification rev 1.1.
The EVB-USB3343 fully implements a ULPI compliant interface to the T&MT connector, including
support for ULPI Clock Input Mode. This EVB supports a 1.8-3.3V ULPI I/O voltages. All signals are
described in Table 2.2.
Table 2.2 T&MT Connector Pin Definitions
PIN NAME DESCRIPTION DIRECTION
86,36, | DATA[7:0] ULPI Data Bus IN/OUT
85, 34,
83, 33, | Refer to Schematic for
82, 31 Connector Pin Assignment
96 STP ULPI STP Signal INPUT TO
EVB
70 DIR ULPI DIR Signal OUTPUT
FROM EVB
71 NXT ULPI NXT Signal OUTPUT
FROM EVB
Revision 1.0 (05-06-13) 4 SMSC EVB-USB3343

SMSC CONFIDENTIAL - USER MANUAL



EVB-USB3343 USB Transceiver Evaluation Board User Manual

Table 2.2 T&MT Connector Pin Definitions (continued)

SMSC CONFIDENTIAL - USER MANUAL

PIN NAME DESCRIPTION DIRECTION

90 CLKOUT ULPI Clock Signal OUTPUT

FROM EVB

55 VBUS_FAULT_N Driven low by the VBUS switch (U2) in the event ofa | OUTPUT
switch fault condition.

15 SPKR_L N/A N/A

45 SPKR_RM N/A. N/A

17 RESET Asserting RESET will place the USB3343 in a low INPUT
power state. Upon exiting this state (RESET=0), all
ULPI registers will contain power-on reset values.

47 VBUS_IN This pin is not connected NO CONNECT

28 VBUS_OUT +5V from the T&MT connector INPUT TO

EVB

8, VDD +3.3V from the T&MT connector INPUT TO

16, 57, EVB

69

52 SYSTEM_CLOCK Optional clock input to EVB. The EVB is built with the | NO CONNECT
USB3343 REFCLK provided by a crystal. See (input to EVB if
Section 2.11 for more information on configuring the R3 is installed)
EVB-USB3343 for ULPI Clock Input mode.

100 PSU_SHD N This pin is driven low indicating that +3.3V must be OUTPUT
sourced from the link through the T&MT connector FROM EVB
pins 8, 16, 57, 69 and +5.0V must be sourced from the
link through the T&MT connector pin 28.

49 DC_PSNT_N This pin is driven low indicating a daughter card is OUTPUT
present. FROM EVB

SMSC EVB-USB3343 5 Revision 1.0 (05-06-13)
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3 Getting Started

The block diagram in Figure 3.1 gives a simplified view of the EVB-USB3343. The EVB-USB3343 is
ready for device operation. To modify the board for OTG or Host applications, refer to Section 2.9 or
Section 2.10, respectively.

It is required to provide +5V to T&MT connector pin 28 and +3.3V on T&MT pins 8,16,57,69 to power
the EVB-USB3343.

The EVB-USB3343 is built with a USB Mini-AB receptacle. Do not substitute a Mini-AB receptacle
different from the one specified in the bill of materials, or a short circuit may occur on the USB signals
at the Micro-AB connector PCB footprint.

___________ 1
|

—o.0
DRVVBUS J— J— 150uF
ONA _ FAULTAn 12-2UF l u
EXT_VBUS_DET A _I = =
VARIABLE
VDDIO
REG
5 VBUS
Vool DM | DM_,
DP DP .
+5V o ID
UsSB3343 GND
L
J1 RESET RESETB VDD3pF—— =
100-pi T 10uF (=== ====—— |
-pIin = | PCB can accept Micro-AB |
Or Mini-AB tacl
T&MT |uipi signais ULPI Bus : o rTreeevee :
X X0 VDD1p8

|

Figure 3.1 Block Diagram of EVB-USB3343

When the EVB-USB3343 is powered on, check the following things to be certain the board is
functioning normally:

= RESET should be de-asserted (logic low at the T&MT connector and RESETB at the USB3343
should be logic high = VDD18). If RESETB=0, the USB3343 will be in a low power state.

Revision 1.0 (05-06-13) 6 SMSC EVB-USB3343
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= The voltage at R2 (RBIAS) should be 0.8V DC. If this voltage is not present, the USB3343 is in a
low power state.

= There should be a digital 60 MHz square wave signal at T&MT connector pin 90. The amplitude
should be approximately VDDIO. This is the CLKOUT signal of the USB3343.

= The voltage at C3 should be approximately 3.3V. This is the USB3343 internal 3.3V voltage
regulator output.

= The voltage at C4 should be 1.8V. This is the 1.8V regulator output.

4 Protecting VBUS from Non-Compliant VBUS Voltages

The USB3343 is fully tolerant to VBUS voltages up to 30V. An external resistor on the VBUS line
(Rygus) is required for the integrated overvoltage protection circuit in the USB3343. Rygys is either
R10 or R23 on the EVB-USB3343. For peripheral and host applications, Rygys is 10K (install R23,
remove R10). For OTG applications, Rygys is 1K (install R10, remove R23).

SMSC EVB-USB3343 7 Revision 1.0 (05-06-13)
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5 EVB-USB3343 Schematic
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Figure 5.1 EVB-USB3343 Schematic
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6 EVB-USB3343 Bill of Materials

ON-1-G/98-00  LN-EVIN000'9Z G2€SD HO3LINIA N3ZILID QWS 48} ZHIN000'9Z TYLSAYO LA l 8z
AN-D3€SEdV SHNVTE-SEdY d¥00 NOOWNaY ZHIN9Z QNS Wdd0g-+ AE'E D0¥d HOLYTIIOSO IX 1 Iz
AN-+8N38EZ81 XY +gN39E28IXYIN Q3LYYOILNI WIXYI XVINN-0} G4/M T¥NA 8SN MS 91 sn l 9%
ON-1-58Y8-962 YAGALODVOATVINS  SLNIWNHLSNI SYXIL 662L0S LYIANI-NON ¥AQ/44ng Ol N l %
aN-1-29.2-962 1AAL00ZZSAL  SINFWNYLSNI SYX3L 6-€2-10S 934 001 YINOS rQV Ol en | 2
QN-1-665}1-962 YADAVOOLOATVINS  SINFWNMLSNI SYXIL 6-€2-10S 3LYO-YILYIANI T1ONIS OI n ne €
Q3NDISNOD ISINS N4OVZ-€vE£dSN in l 19
AN-LO)GH08 5108 103713 INOLSAIN LNS FUNLYINIW INIOJ 1S3L0d  €dL'2dL'bdl 3 [
AN-LOTHO'0}d XZ0013MNZ-143 903-0INOSYNYd QNS 20v0 %} MOL/L INHO Y0'0} S3¥ TREINY Iy € 0z
AN-1D0aM00}d Xv0183ve-vy3 993-0INOSYNYd QNS 20¥0 %} MOL/L WHO Y00} S3Y ey l 6l
AN-LO74694d XE691AMUZ-Y3 993-0INOSYNYd QNS 2070 %} M9V WHO Y694 S3Y Y l 8l
aN-1OL'82d XZL814MNZ-43 993-0INOSYNVd aINS 20¥0 %} MOL/I INHO Y.'8L ST L l 1l
aN-1070}d X004r39Z-143 993-0INOSYNYd QNS 20¥0 %S MOM/L INHO 0} S34 oW | 9l
aN-LO9IO'Ld ASOIFAOETY3 993-0INOSYNYd NS €090 %S MOW/H INHO WO} S3Y 8y | Gl
aN-LOr0'0d X004039¢-T43 993-0INOSYNYd QNS 2070 %S MO/} WHO 0¥3Z S34 L1y 12402y ¢ ¥l
QY PIY LY 9Y Sy
AN-LOHMO'0Ld AZ00LAXIE-THI 993-0INOSYNYd QNS €090 % b MOM/L INHO Y0'0} S3¥ Yy l el
AN-LOMZ4SZ0HY ¥ % M) 2152 OHY 10373 310dMOVLS NS Z1SZ %} MZ WHO Y0} ST ey )
aN-10r/2d X0/2r30z- 143 993-0INOSYNVd QNS 20v0 %S MOM/L INHO L2 S34 2 l W
AN-1O7490°8d X1908404Z- 3 903-0INOSYNYd QNS 20¥0 %} MOL/L INHO Y90'8 S3¥ 1y ! 0l
AN-LOZZLLLAM 9150-6/595 d¥09 NNOD X3TOW WS ONY 1Y SOdS 85N Ld3034 NNOD d l 6
AN-L066146Y 17851861 SOINOLO3T3 00AL v IdAL SN OUOIN LdO¥ NNOD d 8
00-6652-020 XINOMLY3L aqoid JazAjeue 91607 0969/0969d 10} Iy UonUa}eY w !
AN-0L¥ESY 0-LE0VELL-1 SOINOLO3T3 00AL SOd00L 0S0dWYHO V/4'ASSY 1d0Y i l 9
ON-V-2621-24L LPAD0EESL0405T ABojouyoe uosueyor O IHN 2070 S ASZ 4dEE ¥3D dvD 710510 Z
aN-10Z}8€30d dX1S10IN4-ATT 993-0INOSYNVd QWS M4 10313 A9} 4n0SH v 4%) g
QaN-1-865-8LY VZLYIN90LAS080 d¥09 XAY 5080 %02 ¥SX A9} 4n0} ¥30 dvD 80 l ¥
AN-1006%€400d W0L0IX30-103 993-0INOSYNYd 2070 ¥ZX DINYY3O AL AN} dvD 210010 9 ¢
60'90'60'€D
ON-1-29€6-067  T8BYYGZZHILLMOIEWYD  SOINO¥LOTTI VLVHNW 9021 ¥IX A0S 4N2'Z ¥30 dYD 4] l 14
ON-1-088€-067  QSHINGOLYLOUSSHNYO SOlU0931T EjeIny 2050 ¥SX A0} 4N 43D dVD 107910 ¢ l
AMIDI YIFNNN LYvd ¥3INLOVANNYI uopduossp  oualajey dNG Aueny

Figure 6.1 EVB-USB3343 Bill of Materials
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7 User Manual Revision History

Table 7.1 Customer Revision History

REVISION LEVEL & DATE

SECTION/FIGURE/ENTRY

CORRECTION

Rev. 1.0
(05-06-13)

Co-branded document

Rev. 1.0
(08-18-10)

Initial Release
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