&) SMSC USB3320 vs TUSB1210
IVIZ O ver1.2 283uly 2010

Mobile Integrated
SOLUTIONS

TUSB1210 Overview :

TUSB1210 is TI's first single-chip stand-alone USB2.0 HS transceiver chip with ULPI interface,
and master/slave mode clock capability allowing it to be seamlessly connected with OMAP24xx
Snd_OMAP 34xx application processors or any other ULPI-interface USB2.0 HS controller
evice.
« TUSB1210 is available in a 32QFN package, and sampling soon !!
« TUSB1210 was designed to be pin-to-pin compatible with SMSC USB3320 device.

* However TUSB1210 is not a drop-in replacement for SMSC USB3320, some minor changes
are required

 To allow a single application board to be capable of using both devices it is recommended to
follow the guidelines in the following slides
* Both devices are compared for:
— Block Diagram
— Pinout
— Application Diagram
1. ULPI input clock mode

2. ULPI output clock mode (REFCLK = 26MHz)
3. ULPI output clock mode (REFCLK = 19.2MHz)

— Package
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oatat [ | Hi-Speed USB | 2] ver DATAO[ 3 TUSB1210 @2]vBus
Daraz B | ULPI PHY o[ DATAL] 4) 32-pin QFN @a]veaT
] | 32 Pin QFN | 4 DATA2| 5 2o]vpD33
DATA3 [] 6 | | 1e[]om DATA3[®) @olom
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1 -~ [ Nl Q| O
,‘Egd%ﬁdgi R P Y R
5 8\g)\ JE\ELB\5 < <\ 7\g/g16) 32
PIN # || SMSC USB 3320 TUSB1210 || COMMENT
To match SMSC ULPI input mode. Tie to VDDIO in ULPI
1 CLKOUT REFCLK input clock mode
Not bonded. Only 19.2M/26M input frequencies
8 REFSELO N/C supported, via CFG pin #14..
Active-high chip select pin. When low the IC is in power
down and ULPI bus is tri-stated. When high normal
11 REFSEL1 CS operation. Tie to VDDIO if unused.
Bypass capacitor required on this pin for internal VDD15
12 N/C VDD15 LDO stability.
REFCLK input frequency is 26M when this bitis '1' else
14 REFSEL2 CFG 19.2MHz.
High-impedance (test pin). Audio switch feature not
15 SPK_L N/C supported.
| 16 H SPK_R N/C H Not bonded. Audio switch feature not supported. |
| 25 || XO N/C || XTAL Oscillator not supported |
CLOCK pin placed at pin#26 to match SMSC ULPI input
) | 26 REFCLK CLOCK mode. Connect to 60MHz clock output pin of Link.
TI ConfidentiaF—NBAReStHcHons

I3 TEXAS

INSTRUMENTS

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

| §J8ugge3ted Application Diagram : TUSB1210
WIZSuLp Input Clock Mode 1A

Mobile Integrated

SOLUTIONS TUSB1210: v1.217MAR 2010 yppIO Supply
Suggested Application Einll (CS) must be tied high. _ TUSB1210 Uil
Diagram for compatibility S'Ln F}ﬁc(lgslfi)s“;zlg?nlfnim :n%?jrs sine Controller
Ll QMAPB drlet @ O, Pin8 (N/C) tie-high is don’t care since RESENB RESETB
ULPIinput-clock mode) connected internally DATA7 ‘DATA7
17, CPEN DATAG DATA6
L——.—.’ _________ VDD15 DATA BDATA
! 'DATA4
Cvopis---1o--- DATA3 'DATA3
VBUS g K DATA2 DATA2
Switch Short DAIAS e
Short DATAO 'DATAO
sV IN rﬁ‘_% ____________ 220 \/BUS I\[I))I(Il— BIXRT
— N ourt REFCLK CLOCK
3.1-5.5V
Su |y N/C \
— 2L VBAT
Cavp Pinl (REFCLK))
t be tied low.
- __I g /4 20,vpp33 CLOCK st be fed oW
C
Receptacle ESD \%ﬁ 3V = Cvooss
ID supported 23D VDDIO Supply
DM 12 bm VDDIO22
1 1.8V Supply
DP DP 2830
Open VDD18c— Cvobio
SHIELD \‘l-i----‘q--.ls . Cvpp1s g
GND Open [ N/CZ- g
@ &= NC GND
Optional l
Signals
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Suggested Application Diagram : SMSC USB3320
ﬂﬂiaULPl Input Clock Mode 1B
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SOLUTIONS SMSC USB3320 VDDIO Supply
— 17MAR 2010 T
Suggested Application Taken from SMSC USB3320 SMSC USB3320 Ll
Diagram for compatibility spec Rev0.5 available on REFESEL 2 Controller
with OMAP3 (Host or OTG, | web (ULPI clock input REFSEL1 RESETB RESETB
i - REFSELO
ULPI input-clock mode) mode) DATA7 DATA7
17, CPEN DATAG6 DATAG
! DATAS DATAS
_L_'. N/C DATA4 'DATA4
Cvopis—-- DATA3 'DATA3
VBUS DATAZ2 DATA2
4 DATA1 'DATA1
Switch DATAO 'DATAO
EN . STP STP
VN Wn_\_/g_u_s """ 22 VBUS Bk DIk
—'™ out CLKOUT CLOCK
3.1~-5.5V T i
Supply XOc&Ii;li
?—Z% VBAT
Cavp
en __I g /4 29.vDD33 REFCLK c4&—P——
Receptacle C\%ﬁ 3V ==Cour
VBUS g Supply v
ID supported ID VDDIO Supply
DM DM 22
LR 1.8V Supply l
DP DP
Open VDD18:%:3 Cavp
SHIELD — g Csvyp g
SPK L
GND Open ‘. = RBIASZ
P S GND
l RBIAS
Optional
Signals
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« TUSB1210

— Clock connection:

» Slave mode clock (ULPI clock input from LINK):
—  Pinl (REFCLK) 0-ohm to GND
—  Pin26 (CLOCK) <- LINK ULPI CLKOUT

— Pinl12 (vDD15) 0-ohm to CVDD15 (2.2uF)
— Pin22 (VBUS) 0-ohm series resistor
— Pin24(NC) open

e SMSC USB3320
— Note Pin numbers and physical package pin positions are same as TUSB1210 (but
pin names differ)
— Clock Connection:

» Slave mode clock (ULPI clock output to LINK):
— Pinl (CLKOUT) 0-ohm to VDDIO
—  Pin26 (REFCLK) <- LINK ULPI CLKOUT

— Pin12 (NC) open
— Pin22 (VBUS) RVBUS 10kohm 5% for HOST device, 1kohm 5% resistor for OTG
device

—  Pin24 (RBIAS) RBIAS 8.06kohm +/-1%
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¢  Suggested Application Diagram : TUSB1210

) ULPI Output Clock Mode (REFCLK 26MHz) 24

VIS
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Suggested Application \61-6_ 28JUL 2010 T TUSB1210 Link
Diagram for compatibility evice, Controller
. ] ULPI clock output mode
with OMAPS3 (Device, ULPI REFCLK input 26MHz RESETB RESETB
output-clock mode)
DATAG DATAG
CPEN
DATAS o DATAS
VDD15 DATA4 DATA4
DATA3 DATA3
* DATA2 - DATA2
Short DATA1 < DATA1
Short DATAOQ DATAO
STP STP
——s B
— ‘ VBUS .
REFCLK ; » CLKIN
3.1~5.5V 1 — REFCLK
Supply N/C 2 .
21
P VBAT REFCLK/CLOCK
: connection
’ VvDD33 CLOCK —— swapped vs SMSC
USB c
VBUS
Receptacle Ext 3V
supported ID VDDIO Supply
DM DM VDDIO
1.8V Supply l
DP DP
VDD18:28:20 Cvopio
SHIELD Cvop1s g
GND Open Nic N/C 2
N/C GND
Note:
l (*1) TUSB1210 REFCLK input level must be 3.3V (square-
Optional wave). May require Level Shifter
Signals
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. Suggested Application Diagram : SMSC USB332£B

IVIZS 5| Output Clock Mode (REECLK 26MH2)
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Suggested Application
Diagram for compatibility
with OMAP3 (Device, ULPI
output-clock mode)

SMSC USB3320 VvDDIO Supply
28JUL 2010 T SMSC USB3320 Link
Taken from SMSC USB3320 Controller
spec Rev0.5 available on REFSEL?2
web (ULPI clock output BEE%EH-) RESETB RESETB
mode) REFCLK 26MHz DATA7 DATA7
17 CPEN DATAG DATAG
! DATAS DATAS
; N/C DATA4 DATA4
Cvopis DATA3 DATA3
DATA2 DATA?Z2
DATA1 DATA1
DATAO DATAO
STP STP
_Rveus ____ NXT NXT
_W VBUS DIR DIR
A A St | CLKOUT CLKIN
3.1~-5.5V REFCLK
Supply XO¢
? 2 VBAT
Cavp
__I ;E /4 29,vDD33 REFCLK G
USB C
VBUS _
Receptacle Ext 3V T
supported ID VDDIO Supply
DM DM VDDIO2
1.8V Supply l
DP DP
VvDD18 2222 Cavp
SHIELD Ceyp g
SPK L
GND - RBIASZ g
SPK_R GND
l RBIAS
Optional
Signals
to DP/DM
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¢ TUSB1210/SMSC USB3320 Connection rules
IVIZ S uLPi output Clock Mode (REFCLK 26MHz2) 2C
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« TUSB1210

— Clock connection:

» Master mode clock (ULPI clock output to Link):
— Note: TUSB1210 Pinl (REFCLK) input level must be 3.3V (square-wave). May require Level Shifter
— Pinl (REFCLK) <- LINK REFCLK
— Pin26 (CLOCK) -> LINK ULPI CLKIN

— Pin12 (vDD15) 0-ohm to CVDD15 (2.2uF)
— Pin22 (VBUS) 0-ohm series resistor
— Pin24(NC) open

e SMSC USB3320
— Note Pin numbers and physical package pin positions are same as TUSB1210 (but pin
names differ)

— Clock Connection:

» Master mode clock: (ULPI clock output to LINK):
—  Pin1 (CLKOUT) -> LINK ULPI CLKIN
— Pin26 (REFCLK) <- LINK REFCLK

— Pin12 (NC) open
— Pin22 (VBUS) RVBUS 10kohm 5% for HOST device, 1kohm 5% resistor for OTG
device

—  Pin24 (RBIAS) RBIAS 8.06kohm +/-1%
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Suggested Application Diagram : TUSB1210

SOLUTIONS TUSB1210:
Suggested Application \61-6_ 28JUL 2010 VDDIO Supply TUSB1210 Link
Diagram for compatibility evice, 14 Controller
] : ULPI clock output mode I—+ CFG
with OMAPS3 (Device, ULPI REFCLK input 19.2MHz — CS RESETB RESETB
output-clock mode) N/C
pazas DAzt
CPEN
e > DATAS - DATAS
: —o\VDD15 DATA4 DATA4
Cvppis—y—- ! DATA3 DATA3
DATA2 o DATA2
Short DATA1 & DATA1
Short DATAQ DATAO
STP STP
——e o
— ‘ VBUS .
REFCLK : % CLKIN
3.1~5.5V ; — REFCLK

Su ly NCA | LT \
21
’ ; VBAT REFCLK/CLOCK
: connection

g /4 VDD33 CLOCK—— swapped vs SMSC
USB | c
g VBUS

Receptacle Ext 3V
supported ID VDDIO Supply
DM DM VDDIO
1.8V Supply l
DP DP
VDD1 8(28’30 Cvopio
SHIELD Cvopis
GND Open N/c N/C 2
N/C GND
Note:
l (*1) TUSB1210 REFCLK input level must be 3.3V (square-
Optional wave). May require Level Shifter
Signals
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. Suggested Application Diagram : SMSC USB3320

SOLUTIONS

Suggested Application
Diagram for compatibility
with OMAP3 (Device, ULPI
output-clock mode)

SMSC USB3320
17MAR 2010

Tl Confidential — NDA Restrictions

VDDIO Supply—gy5c UsB3320 Link
Taken from SMSC USB3320 Controller
spec Rev0.5 available on REFSEL?2
web (ULPI clock output EEE%EH-) RESETB RESETB
mode) REFCLK 19.2MHz DATA7 DATA7
17, CPEN DATAG DATA6
! DATAS DATAS
; N/C DATA4 DATA4
Cvopis DATA3 DATA3
DATA2 DATA?2
DATA1 DATA1
DATAO DATAO
STP STP
_Rveus ____ NXT NXT
_W VBUS DIR DIR
A A St | CLKOUT CLKIN
3.1~-5.5V REFCLK
Supply XO¢
P 2 VBAT
Cavp
__I $ /‘ 29,vDD33 REFCLK
USB c
VBUS _
Receptacle Ext 3V T
supported ID VDDIO Supply
DM DM VDDIO2
1.8V Supply
DP DP
VvDD18 2222 Cavp
SHIELD Cavp g
GND SPK_L RBIASZ
SPK_R GND
l RBIAS
Optional
Signals
to DP/DM
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« TUSB1210

—  Clock connection:
» Master mode clock (ULPI clock output to Link):
— Note: TUSB1210 Pinl (REFCLK) input level must be 3.3V (square-wave). May require Level Shifter
— Pinl (REFCLK) <- LINK REFCLK
— Pin26 (CLOCK) -> LINK ULPI CLKIN

— Pin11(CS) 0-ohm to VDDIO

— Pin14(CFG) 0-ohm to GND

— Pin12 (VDD15) 0-ohm to CVDD15 (2.2uF)
— Pin22 (VBUS) 0-ohm series resistor

— Pin24(NC) open

« SMSC USB3320
— Note Pin numbers and physical package pin positions are same as TUSB1210 (but pin names differ)

Clock Connection:

» Master mode clock: (ULPI clock output to LINK):
—  Pinl (CLKOUT) -> LINK ULPI CLKIN
— Pin26 (REFCLK) <- LINK REFCLK

—  Pin11(REFSEL1) 0-ohm to GND

—  Pin14(REFSEL2) 0-ohm to VDDIO

— Pin12 (NC) open

— Pin22 (VBUS) RVBUS 10kohm 5% for HOST device, 1kohm 5% resistor for OTG device
—  Pin24 (RBIAS) RBIAS 8.06kohm +/-1%
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« Excerpt from TUSB1210 Datasheet (*)

(*) This is intended for reference only, the TUSB1210 datasheet is the official information source

Table 7-1. TUSB1210 External Components

FUNCTION COMPONENT REFERENCE VALUE NOTE LINK
Vooio Capacitor CVDDIO 100 nF Suggested value, application Figure 9-1
dependent
Vopaz Capacitor CVvDD33 22 uF Range: [0.45 uF : 6.5 uF], Figure 9-1
ESR = [0 : 600 mQ] for f> 10 kHz
Vopis Capacitor CVDD15 22 uF Range: [0.45 pF : 6.5 uF] , Figure 9-1
ESR = [0 : 600 mQ] for f> 10 kHz
Vobi1s Capacitor Int 1.8V LDO 22 uF Range: [0.45 uF : 6.5 uF] , Figure 9-1
CcvDD18 ESR = [0 : 600 mQ] for f> 10 kHz
Capacitor Ext 1.8V supply 100 nF Suggested value, application Figure 9-1
CcvDD18 dependent
Vear Capacitor CBYP 22 uF Range: [0.45 uF : 6.5 uF] , Figure 9-1
ESR = [0 : 600 mQ)] for f> 10 kHz
Vsus Capacitor CVBUS See table 1.2 Place close to USB connector Figure 9-1
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i , « Package:

W ] — QFN 32-pin
— 5x5

i _ 0.5mm pitch
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[ J.lg
* SEATING PLANE

= 0,05 Max
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EXPOSED THERMAL PAD

£ N L 030 :
SEE NOTE D 32¢ 2 [ 10,10 @IC[A
Bottom View

42043260 w04

All lineor dimensions are in milimeters.

This drowing iz subject to change without notice.

OFN (Quod Flatpack Mo-lead) Pockoge configuration.

The Paockage thermal pod must be soldered fo the board for thermal ond mechonical performance.
See product doto sheet for details regarding the exposed thermal pod dimensions.

£ Falls within JEDEC MO-220,
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Al

Figure 6 USB3320 32 Pin QFN Package Outline, 5 x 5 x 0.9 mm Body (Lead-Free)

Table 2 32 Terminal QFN Package Parameters

MIN NOMINAL MAX REMARKS
A 0.70 ~ 1.00 Overall Package Height
AT 0 0.02 0.0% Standoff
AZ - ~ 0.90 MMold Thickness
A3 0.20 REF Copper Lead-frame Subsiraie
] 485 50 515 X Overall Size
D1 455 o~ 495 X Mold Cap Size
02 3.5 33 345 X exposed Pad Size
E 485 50 515 Y Overall Size
E1 455 = 495 Y Mold Cap Size
EZ 3.15 33 345 Y exposed Pad Size
L 0.30 -~ 0.50 Terminal Lengih
e 0.50 BSC Terminal Pitch
b 0.78 0.25 0.30 Terminal Width
cce ~ = 0.08 Coplanarity

Notes:

1.
2

Controlling Unit: millimeter.

Dimension b applies to plated terminals and is measured between 0.15mm and 0.30mm from the
terminal tip. Tolerance on the true position of the leads is + 0.05 mm at maximum material
conditions (MMC).

. Details of terminal #1 identifier are optional but must be located within the zone indicated.
. Coplanarity zone applies to exposed pad and terminals.
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