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2 Terminal Description

TFBGA36 PACKAGE

(BOTTOM VIEW)
Fo| Coac- | 88~ | vear | veus | REFCLK | SOF
E CEHNR_?\; FAULT | REG3V3| GND DIR | REG1V5
D DP GND ID PSW DXT STP
c DM N CS_N | RESET_N| GND DATA7
B | pamao | vobio cs CFG | VvDDIO | DATA6
A | DATA1 | DATA2 | DATA3 | CLOCK | DATA4 | DATA5

(1) NC = Not Connected
(2) The size of the device should be 3.5 mm +0.1 mm by 3.5 mm 0.1 mm. Height is 1.0 mm typical 1.15 mm max including the solder
balls. The pitch of the device is 0.5 mm. Ball width 0.3 mm +0.05 mm.

Figure 2-1. TFBGA36 Package - Bottom View

2.1 Terminal Functions

Table 2-1 provides a description of the signals on the TUSB1211 package; some signals are available on
multiple pins.

Copyright © 2011 £, Texas Instruments Incorporated T erminal Description 7
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Table 2-1. Terminal Functions
# | PIN® NAME AID®@ TYPE® LEVEL® DESCRIPTION
1 D5 NXT D o Vopio ULPI NXT output signal
2 B1 DATAO D 110 Vooio ULPI DATA input/output signal synchronized to CLOCK
3 Al DATA1 D 110 Vooio ULPI DATA input/output signal synchronized to CLOCK
4 A2 DATA2 D 110 Vopio ULPI DATA input/output signal synchronized to CLOCK
5 A3 DATA3 D 110 Vooio ULPI DATA input/output signal synchronized to CLOCK
6 A5 DATA4 D 110 Vooio ULPI DATA input/output signal synchronized to CLOCK
7 A6 DATAS D 110 Vopio ULPI DATA input/output signal synchronized to CLOCK
8 B6 DATA6 D 110 Vooio ULPI DATA input/output signal synchronized to CLOCK
9 B3 Cs D | VDDIO Active-high chip select pin. When low the IC is in power down and ULPI bus is tri-stated. When high (and
CS_N pin iTie to VDDIO if unused.s low) normal operation.
10| E6 REG1V5 A POWER Vopis 1.5 Vinternal LDO output. Connect to external filtering capacitor.
11| Cé6 DATA7 D 110 Vbpio ULPI DATA input/output signal synchronized to CLOCK
12 B4 CFG D | Vooio SE;::IIK clock frequency configuration pin. Two frequencies are supported: 19.2MHz when 0, or 26MHz
13 D1 DP A 110 Vb33 DP pin of the USB connector
141 cC1 DM A 110 Vopaz DM pin of the USB connector
15 E3 REG3V3 A POWER Vppas 3.3 Vinternal LDO output. Connect to external filtering capacitor.
16 F3 VBAT A POWER Vgar Input supply voltage or battery source. Nominally 3.3 V to 4.5V
17| F4 VBUS A 110 Veus VBUS pin of the USB connector
18 D3 ID A 110 Vaus Identification (ID) pin of the USB connector
ULPI 60MHz clock on which ULPI data is synchronized. 2 modes are possible:
19| A4 CLOCK D 110 Vooio Input Mode: CLOCK defaults as an input (this is the default clock mode)
Output Mode: When an input clock is detected on REFCLK pin then CLOCK will change to an output
Active low chip reset pin. Minimum pulse width 100 ps. When low all digital logic (except 32kHz logic
20| c4 RESET_N D | Vopio required for power-up sequencing and charger detection state-machine) including registers are reset to
their default values. ULPI bus is in “ULPI Synchronous mode power-up PLL OFF” state as described in|
Table14-1. When high normal USB operation.
21 D6 STP D | Vooio ULPI STP input signal
22| E5 DIR D o Vopio ULPI DIR output signal
23| B5 VDDIO A | Vopio External 1.8V supply input for digital I/Os. Connect to external filtering capacitor.
24 B2 VDDIO A | Vooio External 1.8V supply input for digital I/Os. Connect to external filtering capacitor.
25| c5 GND A GROUND GND Ground
26 D2 GND A GROUND GND Ground
27 E4 GND A GROUND GND Ground
Reference clock input.
81 F REFCLK A ! Vooio Input reference clock frequency must be indicated by CFG pin.
Two frequencies are supported: 19.2MHz (when CFG = 0), and 26MHz (when CFG = 1).
29| re SOF D o v, HS USB SOF (Start-Of-Frame) output clock. (feature controlled by SOF_EN bit, disabled and output logic
pbio low by default.). HS USB SOF packet rate is 8 kHz
30| c2 NC Not connected
31 C3 CS_ N D | Vopio Active-low chip select pin. When high the IC is in power down and ULPI bus is tri-stated. When low (and
CS pin is high) normal operation. Tie to GND if unused.
32 £1 |cHrRG EN N D | v Active low input pin used to enable Battery Charging Detection in Dead Battery Charger Detection mode.
— = BAT This pin is ignored in ACTIVE mode. Connect to GND to activate. Connect to VBAT when charger
detection not required
VBUS fault detector input used as EXTERNALVBUSINDICATOR in TUSB1211. The link must enable|
33 E2 FAULT D | Vegar VBUS fault detection via the USEEXTERNALVBUSINDICATOR register bit, and the polarity must be set|
via the INDICATORCOMPLEMENT register bit. INDICATORPASSTHRU bit can be used to qualify|
FAULT with the internal vbusvalid comparator. Connect to GND if not used. This pin is 5V tolerant.
When connected to GND then CHRG_DET output pin is active low. When connected to VBAT then
841 F1 [ CHRG_POL b ! Vear CHRG_DET output pin is active high.
(1) Pin = Package Pin coordinate of Figure 2-1
(2) A/D: A = Analog pin, D = Digital pin
(3) TYPE: | = Input pin type, O = Output pin type, I/O = Input/Output pin type, POWER = Power supply pin type,
GROUND = Ground type pin
(4) LEVEL = Pin power supply level
8

Terminal Description Copyrigh Texas Instruments Incorporated
www. Bk Cecom
(] ol Ligk(s)*


http://focus.ti.com.cn/cn/docs/prod/folders/print/tusb1211.html
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCS133&partnum=TUSB1211
http://focus.ti.com.cn/cn/docs/prod/folders/print/tusb1211.html

13 Ti
IIE)S(’?FS{UMENTS TUSB1211

www.ti.com.cn ZHCS133-3 A 2011 F

Table 2-1. Terminal Functions (continued)

# | PIN® NAME A/D® TYPE® LEVEL® DESCRIPTION
When CHRG_POL pin is at GND then CHRG_DET is in active low open-drain mode with external
35 F2 CHRG_DET D (o] Vear RCHRGDET (100K) connected to VBAT. When CHRG_POL pin is at VBAT then CHRG_DET is in active

high open-source mode with external RCHRGDET (100K) connected to GND. This pin is 5V tolerant.

Controls an external, active high, VBUS power switch or charge pump. Open source output on VBAT
36| D4 PSW D o Vear supply when PSW_OSOD bit is 0 (default), open-drain active-low output when PSW_OSOD bit is 1.
Requires an external RPSW (100K) pull down/up resistor to GND/VBAT .

2.2 Block Diagram

S 3 o g

o
— = (@] F o =

&) [T T o o o a9 g
CZJQELuOéLIJLIJZZZ
~ >0 O »nwo > o o 66 O

CS_N
cs Power CS_N
Management cs
VDDIO(1)
CLOCK
STP 1 USB 2.0 HS-OTG DP
DIR Transceiver (PHY) DM
NXT ID
DATA (7:0) Registers VBUS
RESET_N CHRG_DET
PSw VBUS SW Charger Detection CHRG_EN_N
FAULT Control CHRG POL

TUSB1211
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3 Electrical Characteristics

3.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)™®
PARAMETER CONDITIONS MIN MAX | UNIT
Main battery supply voltage Continuous 0 5.0 \%
v The product will have negligible reliability
BAT . impact for pulsed voltage spikes of 5.5 V for a
Main battery supply voltage pulsed total (cumulative over lifetime) duration of 5 55 v
milliseconds
Vppio 10 supply voltage Continuous 1.98 Y
. Where Vpp represents the voltage applied to
Voltage on any input except Vppio, the power supply pin associated with the -0.3  1.0*Vpp +0.3 \%
VBAT! and VBUS pads input
DP or DM or ID pins short circuited to VBUS
DP, DM, ID high voltage short circuit supply, in any mode of TUSB1211 operation, 5.25 \%
continuously for 24hours
DP or DM or ID pins short circuited to GND in
DP, DM, ID low voltage short circuit any mode of TUSB1211 operation, 0 \%
continuously for 24hours
VBus input -2 20 \%
Tstg Storage temperature range -55 125 °C
Ta Ambient temperature range -40 85 °C
T, Junction temperature range Absolute maximum rating -40 150 °C

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating
conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

3.2 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vgat Battery supply voltage VBAT_ACTIVE 2.7 3.6 4.8 \Y
Veat_cer Battery supply voltage for USB 2.0 compliancy (USB VBAT CERT 3.15 v
T 2.0 certification) -
Vear pg  Battery supply voltage for charger detect in VBAT DB 2.4 \%
“dead-battery condition” -
Vppio 10 supply voltage VDDIO_ACTIVE 1.62 1.8 1.95 \Y
Ta Ambient temperature range -40 85| °C
Ty Junction temperature For parametric compliance -40 125 °C
3.3 ESD Electrical Parameters
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
CDM Charged-Device Model stress voltage All pads 500 \%
(JESD22-C101-A)
HBM Human-Body Model stress voltage All pads 2000 \%
(JESD22-A114D)
10 Electrical Characteristics
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4 Application Diagram
Figure 4-1 shows the suggested application diagram (Host or OTG, ULPI output-clock mode)

Vgt Supply

TUSB1 211 RCDETPUOD
CHRG_DET ¢ To Charger
(©'CHRG_POL ¢
O)CHRG_EN_N¢
= VgysSupply

; ® ¢ FAULT ¢
corI:;?:uer L oSN PSW ¢ USB Receptacle
(A)SOF Fol soF Veus VBUS
ID ID
REFCLK ¢ F54 REFCLK om L
® 4 DM
RESET_N¢ o RESET_N oy | D
s oS SHIELD
GND GND
DIR DIR GND & — —
ool petd GNDY¢ | TPD4S012
STP STP
CLOCK CLOCK
NC §
DATAO B14 DATAO )| Cybpss
DATA1 ¢ AL DATA1 REG1V5 =
REG3V3{
DATA2 ¢ o DATA2 ©OCFG
DATA3 Iy nl DATA3 {Vnolo Supply
DATAd .. DATA4 Cvopio
el SRR Ll Vooo 24 "L
ey s s) DA il DR
DATA7 €64 DATA7 Vasr L,im upply
ICBYP

A. Optional: SOF (open if unused); RESET_N (tie to Vppo if unused)
B. Link controls chip select via CS pin with CS_N at GND. ALternatively, Link may control CS_N pin with CS pin tied to

Vopio-
C. CHRG_DET is active-low (tie CHRG_POL to Vgat for CHRG_DET active high).

D. Dead battery charger detection is enabled (tie CHRG_EN_N to Vgat to disable).
E. CFG tied to Vppjo for 26 MHz input at REFCLK (tie to GND for 19.2 MHz).

Figure 4-1. USB-OTG with ULPI Output Clock

Copyright © 2011 £, Texas Instruments Incorporated pplication Diagram 11
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5 Clock System
5.1 USB PLL Reference Clock

The USB PLL block generates the clocks used to synchronize:

+ the ULPI interface (60 MHz clock)

» the USB interface (depending on the USB data rate, 480 Mbps, 12 Mbps or 1.5 Mbps)

TUSB1211 requires an external reference clock which is used as an input to the 480MHz USB PLL block.

Depending on the clock configuration, this reference clock can be provided either at REFCLK pin or at

CLOCK pin.

By default CLOCK pin is configured as an input.

Two clock configurations are possible:

* Input clock configuration (see Section 5.1.1)

* Output clock configuration (see Section 5.1.1)
5.1.1 ULPI Input Clock Configuration

In this mode REFCLK must be externally tied to GND.

CLOCK remains configured as an input.

When the ULPI interface is used in “input clock configuration”, i.e., the 60 MHz ULPI clock is provided to
TUSB1211 on CLOCK pin, then this is used as the reference clock for the 480 MHz USB PLL block.
Table 5-1. Electrical Characteristics: CLOCK Input

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

CLOCK input duty cycle 40 60 %
FcLock CLOCK nominal frequency 60 MHz
CLOCK input rise/fall time In % of CLOCK period Tciock (= Y/FcLock ) 10 %
CLOCK input frequency accuracy 250 ppm
CLOCK input integrated jitter 600 | psrms
5.1.2 ULPI Output Clock Configuration

In this mode a reference clock must be externally provided on REFCLK pin.

When an input clock is detected on REFCLK pin then CLOCK will automatically change to an output, i.e.,

60 MHz ULPI clock is output by TUSB1211 on CLOCK pin.

Two reference clock input frequencies are supported. REFCLK input frequency is communicated to

TUSB1211 via a configuration pin, CFG, see Frercik in Table 5-2 for frequency correspondence.

TUSB1211 supports square-wave reference clock input only.

Table 5-2. Electrical Characteristics: REFCLK
PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
REFCLK input duty cycle 40 60 %
FREFCLK REFCLK nominal frequency When CFG pin is tied to GND 19.2 MHz
When CFG pin is tied to Vppio 26

REFCLK input rise/fall time In % of REFCLK period TrercLk ( = 1/Frercik ) 20 %
REFCLK input freq accuracy 250 ppm
REFCLK input integrated jitter 600| psrms
12
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6 Power Management

This chapter describes the electrical characteristics of the voltage regulators and timing characteristics of
the supplies digitally controlled within the TUSB1211.

6.1 Power Consumption
Table 6-1 describes the power consumption depending on the use cases.

Typical power consumption is obtained in nominal operating conditions of TUSB1211.

Table 6-1. Power Consumption

TYPICAL POWER
MODE CONDITIONS SUPPLY CONSUMPTION UNIT
Vgat 8
V =3.6V,V, =1.8YV,
OFF BAT oS = 82'/0 IVopio 1.8 pA
ItotaL 9.8
VBUS =5 V, VBAT =3.6 V, IVBAT 251
Suspend VDDIO =18V, VCHRG_EN_N =0V, IVDDlO 21 HA
no clock
ItotaL 272
IVgaT 46.4
HS USB VBAT =3.6 V, VDDlO =18 V,
Mode active USB transfer Vboio 13 mA
ItotaL 477
IVgaT 31.4
FS USB VBAT =3.6 V, VDDlO =18 V,
Mode active USB transfer Vboio 13 mA
ItotaL 32.7

6.2 Power Control

6.2.1 Overview

TUSB1211 can be powered up in two different modes:

» Standard power-up condition
For this, Vgat and V,o must be present and chip must be selected (CS=1 and CS_N=0). See 9.3.3.1
Standard Power-up Timing Power resources will be configured sequentially until the device reaches
the power state.
USBON . At this time internal power-on-reset signal PORZ will be released and USB PLL will start up.
Once PLL is locked, the DIR output pin will be deasserted allowing TUSB1211 to be configured by the
USB Link Controller via the ULPI interface.

Note that by default TUSB1211 will be configured as a Host not providing VBUS as required by
register map in ULPI specification Rev1.1.
This is the case because OTG_CONTROL register bits DRVVBUS and DRVVBUSEXTERNAL bits are
0 by default, and DPPULLDOWN, DMPULLDOWN bits are 1 by default such that the 15 kQ pulldown
resistors at DP/DM pins are enabled by default.
It is the responsibility of the link to enable external VBUS supply if required in Host mode, or to
reconfigure the PHY if required in Device mode.

» Hardware charger detection power-up
When the chip is not selected (CS=0 or CS_N=1), but VBUS is present and CHRG_EN_N pin is at
GND, and VBAT > VBAT_MNTR then TUSB1211 will power-up in Hardware Charger Detection Mode.
Power resources will be configured sequentially until the device reaches the power state USBON .
However since chip is not selected, internal power-on-reset signal PORZ will be not be released and
USB PLL will not start up. Instead the device will enter USB Battery charger finite state machine

14 Power Management Copyrigh Texas Instruments Incorporated
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7 USB Transceiver (PHY)
The TUSB1211 device includes a universal serial bus (USB) on-the-go (OTG) transceiver that supports
USB 480 Mb/s high-speed (HS), 12 Mb/s full-speed (FS), and USB 1.5 Mb/s low-speed (LS) through a
12-pin UTMI+ low pin interface (ULPI).
Table 7-1. Interface Target Frequencies
IO INTERFACE INTERFACE DESIGNATION TARGET FREQUENCY
High speed 480 Mbits/s
USB Universal serial bus Full speed 12 Mbits/s
Low speed 1.5 Mbits/s
7.1 PHY Overview
The PHY is the physical signaling layer of the USB 2.0. It essentially contains all the drivers and receivers
required for physical data and protocol signaling on the DP and DM lines.
The PHY interfaces to the USB controller through a standard 12-pin digital interface called UTMI+ low pin
interface (ULPI).
The transmitters and receivers inside the PHY are classified into two main classes.
* The full-speed (FS) and low-speed (LS) transceivers. These are the legacy USB1.x transceivers.
* The HS (HS) transceivers
In order to bias the transistors and run the logic, the PHY also contains reference generation circuitry
which consists of:
A PLL which does a frequency multiplication to achieve the 480-MHz low-jitter clock necessary for
USB and also the clock required for the switched capacitor resistance block.
* Internal biasing circuitry
Built-in pullup and pulldown resistors are used as part of the protocol signaling.
Apart from this, the PHY also contains circuitry which protects it from accidental short on the DP and DM
lines to 5V or GND.
16
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8 UART Transceiver

By setting CARKITMODE bit in IFC_CTRL register TUSB1211 will enter UART mode. In this mode, the
ULPI data bus is redefined as a 2-pin UART interface, which exchanges data through a direct access to
the FS/LS analog transmitter at DM pin and receiver at DP pin.

ULPI Device USB Connector

DATAO: UART_TX DP
DATA1: UART_RX DM

F 9
L J

Figure 8-1. USB UART Data Flow
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9 USB On-The-Go (OTG) Feature

The on-the-go (OTG) block integrates two main functions:
» D resistor detection including Accessory Charger Adapter (ACA) detection
*  Vpgys level detection and SRP pullup/pulldown resistors

18 USB On-The-Go (OTG) Feature T Copyrigh Texas Instruments Incorporated
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10 USB Battery Charger Detection and ACA Feature
In order to support Battery Charging Specification v1.1 April 2009 [BCS v1.1], a charger detection module
is included inside TUSB1211 module.
This feature includes:
» Battery charger detection sensing and control on DP/DM lines
* ACA (Accessory Charger Adapter) detection and control on ID line
The detection mechanism aims at distinguishing several types of power sources that can be connected on
VBUS line:
» Dedicated Charging Port
+ Standard Downstream Port
* Charging Downstream Port
Hardware includes:
» adedicated voltage referenced pullup on DP line
» adedicated current controlled pulldown on DM line
* a detection comparator on DM line - a control/detection finite state machine (FSM) including timers
» a charger detection output pin (CHRG_DET) for external charger control
» detection comparators on ID line
ID pin status detection (as defined per OTG v1.3 standard as well as ACA resistor types as described in
BCS v1.1) and DP/DM Single-Ended receivers (as defined per USB v2.0 standard) are also used to
determine the type of device plugged on USB connector.
USB charger detection is an independent feature, on Vgar supply domain, using CK32K clock.
10.1 USB Battery Charger Detection Modes
There are 3 modes of operation of battery charger detection module:
1. Hardware Charger Detection Mode
2. Software Mode
3. Software FSM Mode
10.2 Accessory Charger Adapter (ACA) Detection

Accessory Charger Adapter (ACA) feature is defined in the USB Battery Charging Specification Rev. 1.1
specification. ACA allows simultaneous connection of a USB Charger or Charging Downstream Port and
an Accessory to a portable OTG device (TUSB1211).via only a single USB OTG port.
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