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Industry’s Smallest Hi-Speed
USB Transceiver with 1.8V
ULPI Interface

Data Brief

SMSC USB332x

Integrated ESD protection circuits
— Up to £15kV IEC Air Discharge without external
devices

Over-Voltage Protection circuit (OVP) protects the
VBUS pin from continuous DC voltages up to 30V

Integrated USB Switch

— No degradation of Hi-Speed electrical
characteristics

— Allows single USB port of connection by
providing switching function for:
— Battery charging
— Stereo and mono/mic audio
— USB Full-Speed/Low-Speed data

flexPWR™ Technology

— Low current design ideal for battery powered
applications

— “Sleep” mode tri-states all ULPI pins and places
the part in a low current state

— 1.8V 10 Voltage (+10%)

Integrated battery to 3.3V LDO regulator
— 2.2uF bypass capacitor
— 100mV dropout voltage

“Wrapper-less” design for optimal timing performance

and design ease

— Low Latency Hi-Speed Receiver (43 Hi-Speed
clocks Max) allows use of legacy UTMI Links with
a ULPI bridge

External Reference Clock operation

— 0 to 3.6V input drive tolerant

— Able to accept “noisy” clock sources as reference
to internal, low-jitter PLL

— Frequencies: 12, 13, 19.2, 24, 26, 27, 38.4, 52 or
60MHz

Smart detection circuits allow identification of USB

charger, headset, or data cable insertion

Includes full support for the optional On-The-Go
(OTG) protocol detailed in the On-The-Go
Supplement Revision 1.3 specification

Supports the OTG Host Negotiation Protocol (HNP)
and Session Request Protocol (SRP)

UART mode for non-USB serial data transfers

= Internal 5V cable short-circuit protection of ID, DP
and DM lines to VBUS or ground

= Industrial Operating Temperature -40°C to +85°C

= 25 ball WLCSP lead-free RoHS compliant package;
(2.95 x 1.95 x 0.53mm height)

Applications

The USB332x is targeted for any application where a Hi-
Speed USB connection is desired and when board
space, power, and interface pins must be minimized.

The USB332x is well suited for:

= Cell Phones

= PDAs

= MP3 Players

= GPS Personal Navigation Devices
= Datacards

= Scanners

= External Hard Drives

= Digital Still and Video Cameras
= Portable Media Players

= Entertainment Devices

= Printers

= HDTVs

= Set Top Boxes/DVR/PVR

= Video Record/Playback Systems
= IP and Video Phones

= Gaming Consoles

= POS Terminals
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ORDER NUMBER(S):
REFCLK
FREQUENCY
ORDER NUMBER (Note 1) PACKAGE TYPE REEL SIZE
USB3321C-GL-TR 26MHz
USB3322C-GL-TR 12MHz
USB3324C-GL-TR 52MHz
USB3325C-GL-TR 24MHz 25 Ball, WLCSP Lead-Free RoHS | 500 oo
USB3326C-GL-TR 19 2MHz Compliant Package (tape and reel)
USB3327C-GL-TR 27MHz
USB3328C-GL-TR 38.4MHz
USB3329C-GL-TR 13MHz
Note 1 All versions support ULPI Clock In Mode (60MHz input at REFCLK).
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TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER OR NOT SMSC HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Revision 0.4 (06-27-08) SMSC USB332x

2
PRODUCT PREVIEW



Industry’s Smallest Hi-Speed USB Transceiver with 1.8V ULPI Interface

&P smsc

General Description

SMSC'’s USB332x is a family of Hi-Speed USB 2.0 Transceivers that provides a physical layer (PHY)
solution well-suited for portable electronic devices. Both commercial and industrial temperature
applications are supported.

Each model in the USB332x family may use a 60MHz reference clock, or the model-number specific
reference clock shown in ORDER NUMBER(S): on page 2.

Several advanced features make the USB332x the transceiver of choice by reducing both electrical
bill of material (eBOM) part count and printed circuit board (PCB) area. Outstanding ESD robustness
eliminates the need for external ESD protection devices in typical applications. The internal Over-
Voltage Protection circuit (OVP) protects the USB332x from voltages up to 30V. By using a reference
clock from the Link, the USB332x removes the cost of a dedicated crystal reference from the design.
And the integrated USB switch enables unique product features with a single USB port of connection.

The USB332x meets all of the electrical requirements to be used as a Hi-Speed USB Host, Device, or
an On-the-Go (OTG) transceiver. In addition to the supporting USB signaling, the USB332x also
provides USB UART mode and USB Audio mode.

USB332x uses the industry standard UTMI+ Low Pin Interface (ULPI) to connect the USB PHY to the
Link. ULPI uses a method of in-band signaling and status byte transfers between the Link and PHY to
facilitate a USB session with only 12 pins.

The USB332x uses SMSC's “wrapper-less” technology to implement the ULPI interface. This “wrapper-
less” technology allows the PHY to achieve a low latency transmit and receive time. SMSC'’s low
latency transceiver allows an existing UTMI Link to be reused by adding a UTMI to ULPI bridge. By
adding a bridge to the ASIC the existing and proven UTMI Link IP can be reused.

REFCLK
VBUSO— OVP Low Jitter BIAS —ORBIAS
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IDo—| PLL
o
a Integrated SEiETB
[a)
DP & Hi-Speed Power VvDD33
DMI USB Management vDD18
T . ULPI
ransceiver .
Registers
and State STP
Machine ULPI NXT
USB Interface DIR
] DP/DM CLKOUT
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| DATA[7:0]

SMSC USB332x

SPK_L
SPK_R

Figure 1 USB332x Block Diagram
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The USB332x includes an integrated 3.3V LDO regulator that may optionally be used to generate 3.3V
from power applied at the VBAT pin. The voltage on the VBAT pin can range from 3.1 to 5.5V. The
regulator dropout voltage is less than 100mV which allows the PHY to continue USB signaling when
the voltage on VBAT drops to 3.1V. The USB transceiver will continue to operate at lower voltages,
although some parameters may be outside the limits of the USB specifications. If the user would like
to provide a 3.3V supply to the USB332x, the VBAT and VDD33 pins should be connected together.

The USB332x also includes integrated pull-up resistors that can be used for detecting the attachment
of a USB Charger. By sensing the attachment to a USB Charger, a product using the USB332x can
charge its battery at more than the 500mA allowed when charging from a USB Host.

In USB UART mode, the USB332x DP and DM pins are redefined to enable pass-through of
asynchronous serial data. The USB332x can only enter UART mode when the user programs the part
into this mode.

In USB audio mode, a switch connects the DP pin to the SPK_R pin, and another switch connects he
DM pin to the SPK_L pin. The USB332x can be configured to enter USB audio mode. In addition,
these switches are on when the RESETB pin of the USB332x is asserted. The USB audio mode
enables audio signalling from a single USB port of connection, and the switches may also be used to
connect Full Speed USB from another PHY onto the USB cable.
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USB332x Pin Locations and Descriptions

Package Diagram with Ball

Locations

The illustration below is viewed from the top of the package.
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Figure 2 USB332x Ball Locations - Top View

Ball Definitions

The following table details the ball definitions for the figure above.

Table 1 USB332x Pin Description

DIRECTION/ | ACTIVE
BALL NAME TYPE LEVEL DESCRIPTION
B1 ID Input, N/A ID pin of the USB cable. For applications
Analog not using ID this pin can be connected to
VDD33. For an A-Device ID is grounded.
For a B-Device ID is floated.
c2 VBUS I/O, N/A This pin connects to an external resistor
Analog (Rygus) connected to the VBUS pin of
the USB cable. This pin is used for the
VBUS comparator inputs and for VBUS
pulsing during session request protocol.
Cc1 VBAT Power N/A Regulator input. The regulator supply can
be from 5.5V to 3.1V.

SMSC USB332x

5
PRODUCT PREVIEW

Revision 0.4 (06-27-08)




&P smsc
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Table 1 USB332x Pin Description (continued)

DIRECTION/ | ACTIVE
BALL NAME TYPE LEVEL DESCRIPTION
D2 vDD33 Power N/A 3.3V Regulator Output. A 2.2uF (<1 ohm
ESR) bypass capacitor to ground is
required for regulator stability. The
bypass capacitor should be placed as
close as possible to the USB332x.
D1 DM I/O, N/A D- pin of the USB cable.
Analog
E1l DP I/O, N/A D+ pin of the USB cable.
Analog
E2 SPK_R I/0, N/A USB switch in/out for DP signals
Analog
E3 SPK L I/O, N/A USB switch in/out for DM signals
- Analog
D3 DATA[7] /O, N/A ULPI bi-directional data bus. DATA[7] is
CMOs the MSB.
E4 DATA[6] I/, N/A ULPI bi-directional data bus.
CMOS
ES DATA[5] I/, N/A ULPI bi-directional data bus.
CMOS
D4 DATA[4] /O, N/A ULPI bi-directional data bus.
CMOS
A5 CLKOUT Output, N/A ULPI Clock Out Mode:

CMOS 60MHz ULPI clock output. All ULPI
signals are driven synchronous to the
rising edge of this clock.

ULPI Clock In Mode:
This pin is connected to VDD18 to
configure 60MHz ULPI Clock IN mode.
D5 DATA[3] /O, N/A ULPI bi-directional data bus.
CMOS
c4 DATA[2] I/0, N/A ULPI bi-directional data bus.
CMOS
C5 DATA[1] /0, N/A ULPI bi-directional data bus.
CMOS
B4 DATA[0] I/, N/A ULPI bi-directional data bus. DATA[O] is

CMOS the LSB.

B5 NXT Output, High The PHY asserts NXT to throttle the data.

CMOS When the Link is sending data to the
PHY, NXT indicates when the current
byte has been accepted by the PHY. The
Link places the next byte on the data bus
in the following clock cycle.

Ad DIR Output, N/A Controls the direction of the data bus.

CMOS When the PHY has data to transfer to the
Link, it drives DIR high to take ownership
of the bus. When the PHY has no data to
transfer it drives DIR low and monitors
the bus for commands from the Link.

Revision 0.4 (06-27-08)
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Table 1 USB332x Pin Description (continued)

BALL

NAME

DIRECTION/
TYPE

ACTIVE
LEVEL

DESCRIPTION

A3

STP

Input,
CMOS

High

The Link asserts STP for one clock cycle
to stop the data stream currently on the
bus. If the Link is sending data to the
PHY, STP indicates the last byte of data
was on the bus in the previous cycle.

B3

vDD18

Power

N/A

External 1.8V Supply input pin. This pad
needs to be bypassed with a 0.1uF
capacitor to ground, placed as close as
possible to the USB332x.

B2

RESETB

Input,
CMOS,

Low

When low, the part is suspended with all
ULPI outputs tri-stated. When high, the
USB332x will operate as a normal ULPI
device. The state of this pin may be
changed asynchronously to the clock
signals. When asserted for a minimum of
1 microsecond and then de-asserted, the
ULPI registers are reset to their default
state and all internal state machines are
reset.

A2

REFCLK

Input,
CMOS

N/A

ULPI Clock Out Mode:
Model-specific reference clock.

See ORDER NUMBER(S): on page 2.
ULPI Clock In Mode:

60MHz ULPI clock input.

Al

RBIAS

Analog,
CMOS

N/A

Bias Resistor pin. This pin requires an
8.06kQ (*1%) resistor to ground, placed
as close as possible to the USB332x.
Nominal voltage during ULPI operation is
0.8V.

C3

GND

Ground

N/A

Ground.

SMSC USB332x
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Application Diagrams

Rvsus must be installed to

enable overvoltage USB332X Link Controller
protection of the VBUS pin.
RESETBoE2 RESETB
Rveus c DATA7o gj DATA7
M OVBUS DATA6QEL DATA6
DATAS50G DATAS
DATA40 3‘5‘ DATA4
3.1-5.5V DATA3O ca DATA3
Supply DATA20S DATA2
) DATA1G DATA1
The capacuor Cvsus C1 VBAT DATAO o B4 DATAO
must be installed on STPOAS STP
o C
this side of Rysus. BYP NXT o682 NXT
|> < D25\pD33 DIRGAL DIR
Cour CLKOUTO > CLKIN
uss S REFCLK 6A2 «—{ REFCLK
Receptacle $ ULPI Clock
VBUS L Blsp Out Mode
D1
DM oDM 1.8V Supply
DP Elopp VDD186B3 I
SHIELD Core
——E35sPK_L RBIAS GAL 3
b c E20SPK_R
DC_BLOCK ——L25 R
$ | GND BIAS
c3
Optional
Switched Signal
to DP/DM

Figure 3 USB332x WLCSP Application Diagram (Device configured for ULPI Clock Out mode)
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Link Controller
CPEN
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VBUS overvol_tage USB332X
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5V Rvaus - DATA7o Ej* DATA7
2N ouT VWA OVBUS DATA60 DATA6
DATASOEi DATAS
DATA40D DATA4
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DP ELSpp VDD18 683 I
SHIELD Cave
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—=%0
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to DP/DM

Figure 4 USB332x WLCSP Application Diagram (Host or OTG configured for ULPI Clock In mode)
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Package Outline

—_—— ﬁ
—— D4
| L —BALL A1 CORNER
INDEX AREA,

TOP VIEW

A SEE DETAIL "A"
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I

SIDE VIEW
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I SEATING PLANE

DETAIL A

SEE DETAIL 8" —\\

—_T

BOTTOM VIEW

>
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DETAIL B

COMMON DIMENSIONS
swgoL | mn | wom | wmax | note REMARK
A . 0.53 062 5 OVERALL PACKAGE HEIGHT
M |ow | - | o2 | - STANDOFF
A2 - HBEEEE PACKAGE THICKNESS
DE 1.83 - 1.97 - X DIE SIZE
DEY 1,60 BSC - XN END BALLS DISTANCE
b 020 | 025 | o030 [ 2 BALL DIAMETER
e 040 BSC . BALL PITCH
coc o | - Joos | 4 COPLANARITY

NOTES:

1. ALL DIMEMNSIONS ARE IN MILLIMETERS.

2, DIMENSION " 1S MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
PRIMARY DATUM "C",

3, THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA QF THE
TOP PACKAGE SURFACE.

4. PRIMARY DATUM "C* AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE CONTACT SOLDER BALLS.

5, DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCHAS
HEAT SINK OR CHIP CAPACITORS,
DIMENSION "A(MAX)" 1S GIVEN FOR THE EXTREMELY THIN VARIATION OF THE
PACKAGE PROFILE HEIGHT.

6. DIMENSION "A2" INCLUDES A DIE COATING THICKNESS,

LAND PATTERN DIMENSIONS

—0f SYMBOL| MIN | NOM | MAX
e'|——| DIEY | - 160 -

}_H. ’4 b 0.15 - 0.20
v | bl o8 " ¢ - 040 -

THE USER MAY MODIFY THE PCB LAND
PATTERN DIMENSIONS, BASED ON THEIR

EXPERIENCE AND/OR PROCESS CAPABILITY

RECOMMENDED PCBE LAND PATTERN

Figure 5 25WLCSP, 1.95x1.95mm Body, 0.4mm Pitch
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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