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FEATURES e Support I/O Voltage Range From 1.65 V to
« Compatible With Universal Serial Bus 36V
Specification Rev. 2.0 * |EC-61000-4-2 ESD Compliant
» Transmit and Receive Serial Data at Both — 19-kV Contact-Discharge Model
Full-Speed (12-Mbit/s) and Low-Speed (D+, D—, Vces.0)
(1.5-Mbit/s) Data Rates — #15-kV Human-Body Model
* Integrated Bypassable 5-V to 3.3-V Voltage (D+, D—, Vces.0)
Regulator for Powering Via USB VBUS « TUSB1105 Available in Quad Flat No-Lead
* VBUS Disconnection Indication Through VP (QFN) Package; TUSB1106 Available in QFN
and VM and Thin Shrink Small-Outline Package
« Used as USB Device Transceiver or USB Host (TSSOP)

Transceiver
» Stable RCV Output During SEO Condition
» Two Single-Ended Receivers With Hysteresis

* Low-Power Operation, Ideal for Portable
Equipment

APPLICATIONS

* Mobile Phones

e Personal Digital Assistants (PDAS)
» Information Appliances (IAs)

» Digital Still Cameras (DSCs)

DESCRIPTION/ORDERING INFORMATION

The TUSB1105 and TUSB1106 universal serial bus (USB) transceivers are compliant with the Universal Serial
Bus Specification Rev. 2.0. These devices can transmit and receive serial data at both full-speed (12-Mbit/s) and
low-speed (1.5-Mbit/s) data rates. The TUSB1105 and TUSB1106 can be used as USB device transceivers or
USB host transceivers.

The devices allow USB application-specific ICs (ASICs) and programmable logic devices (PLDs), with
power-supply voltages from 1.65 V to 3.6 V, to interface with the physical layer (PHY) of the universal serial bus.
They have an integrated 5-V to 3.3-V voltage regulator for direct powering via the USB supply VBUS.

The TUSB1105 allows single-ended and differential input modes selectable by a mode (MODE) input and is
available in RGT and RTZ packages. The TUSB1106 allows only differential input mode and is available in PW,
RGT, RSV, and RTZ packages.

The TUSB1105 and TUSB1106 are ideal for portable electronic devices, such as mobile phones, personal digital
assistants, information appliances, and digital still cameras.

ORDERING INFORMATION

Ta PACKAGE®W® ORDERABLE PART NUMBER TOP-SIDE MARKING

TUSB1105RGTR ZYB

QFN - RGT Reel of 3000
TUSB1106RGTR zZYC
TUSB1105RTZR ZYB

—40°C to 85°C QFN - RTZ Reel of 1000

TUSB1106RTZR zZYC

QFN — RSV Reel of 3000 TUSB1106RSVR PREVIEW

TSSOP — PW Reel of 2000 TUSB1106PWR TU1106

(1) Package drawings, thermal data, and symbolization are available at Www-fi.=com/packaging.
(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
website at yww.tr.com.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

UNLESS OTHERWISE NOTED this document contains
PRODUCTION DATA information current as of publication date.
Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2006—2008, Texas Instruments Incorporated


http://focus.ti.com/docs/prod/folders/print/tusb1105.html
http://focus.ti.com/docs/prod/folders/print/tusb1106.html
www.ti.com/packaging
http://www.ti.com

TUSB1105, TUSBI104
ADVANCED UNIVERSAL SERIAL BUS TRANSCEIVERS

SCAS818D-MAY 2006—REVISED FEBRUARY 2008

{'f TEXAS
INSTRUMENTS

www.ti.com

TUSB1105 PACKAGES

RGT PACKAGE
(BOTTOM VIEW)

TUSB1106 PACKAGES

RTZ PACKAGE

(BOTTOM VIEW)
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FUNCTIONAL BLOCK DIAGRAM

= 'I
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GND
A. Connect to D- for low-speed operation and to D+ for high-speed operation.
B. Pin function depends on device type.
C. TUSB1105 only
TERMINAL FUNCTIONS
TERMINAL
TUSB1105 TUSB1106
NAME®D PIN NO. PIN NO. 110 DESCRIPTION
RGT RTZ PW RTZ
Output enable (CMOS level with respect to Vcyo), active LOW). Enables
OE 1 1 3 1 | the transceiver to transmit data on the USB bus input pad. Push pull,
CMOS.
Differential data receiver (CMOS level with respect to Vcc(ioy)- Driven LOW
RCV 2 P 4 2 o when input SUSPND is HIGH. The output state of RCV is preserved and
stable during an SEO condition output pad. Push pull, 4-mA output drive,
CMOS.
Single-ended D+ receiver (CMOS level with respect to V). For external
VP 3 3 5 3 o detection of single-ended zero (SEO), error conditions, speed of connected
device. Driven HIGH when no supply voltage is connected to Vcc(s.g) and
Vyeq(3.3) Output pad. Push pull, 4-mA output drive, CMOS.
Single-ended D- receiver (CMOS level with respect to Vccioy)- For
VM 4 4 6 4 o external detection of single-ended zero (SEO), error conditions, speed of
connected device. Driven HIGH when no supply voltage is connected to
Vees.0) @and Viegz.3) output pad. Push pull, 4-mA output drive, CMOS.
Suspend (CMOS level with respect to Vccgyo))- A HIGH level enables
SUSPND 5 5 7 5 I low-power state while the USB bus is inactive and drives output RCV to a
LOW-level input pad. Push pull, CMOS.
Mode (CMOS level with respect to Vcc(io)). A HIGH level enables the
MODE 6 6 | differential input mode (VPO, VMO), whereas a LOW level enables a
single-ended input mode (VO, FSEOQ). See Table 5 and Table 6 input pad.
Push pull, CMOS.

(1) Terminal names with an overscore (e.g., NAME) indicate active LOW signals.
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TERMINAL FUNCTIONS (continued)

TERMINAL

NAME®

TUSB1105
PIN NO.

TUSB1106
PIN NO.

RGT RTZ

PW

RTZ

1/10

DESCRIPTION

GND

Die pad Die pad

8

6

Ground supply®

Vec(io)

Supply voltage for digital I/O pins (1.65 to 3.6 V). When Vo) is not
connected, the D+ and D- pins are in 3-state. This supply pin is
independent of Ve s.0) and Vieg(s.3) and must never exceed the Vigys 3)
voltage.

SPEED

10

Speed selection (CMOS level with respect to Vccgyo))- Adjusts the slew rate
of differential data outputs D+ and D— according to the transmission speed.
Input pad, push pull, CMOS.

LOW - low speed (1.5 Mbit/s)

HIGH — full speed (12 Mbit/s)

D-—

11

Al/O

Negative USB data bus connection (analog, differential). For low-speed
mode, connect to pin Vpy3.3) via a 1.5-kQ resistor.

D+

10 10

12

10

Al/O

Positive USB data bus connection (analog, differential). For full-speed
mode, connect to pin V(3 3) via a 1.5-kQ resistor.

VPO/VO

11 11

VPO

13

11

Driver data (CMOS level with respect to Vcc(io), Schmitt trigger). See
Driving Function Table (pin OE = L) using single-ended input data interface
for TUSB1105 (pin MODE = L), and Driving Function Table (pin OE = L)
using differential input data interface for TUSB1105 (pin MODE = H) and
TUSB1106 input pad. Push pull, CMOS.

VMO/FSEO

12 12

VMO

14

12

Driver data (CMOS level with respect to Vcc(io), Schmitt trigger). See
Driving Function Table (pin OE = L) using single-ended input data interface
for TUSB1105 (pin MODE = L), and Driving Function Table (pin OE = L)
using differential input data interface for TUSB1105 (pin MODE = H) and
TUSB1106 input pad. Push pull, CMOS.

Vieg(3.3)

13 13

15

13

Internal regulator option. Regulated supply-voltage output (3 V to 3.6 V)
during 5-V operation. A decoupling capacitor of at least 0.1 mF is required
for the regulator bypass option. Used as a supply-voltage input for

3.3V + 10% operation.

Vees.0)

14 14

16

14

Internal regulator option. Supply-voltage input (4 V to 5.5 V). Can be
connected directly to USB supply VBUS regulator bypass option. Connect
to Vreg(3.3)-

Vpu(.3)

15 15

15

Pullup supply voltage (3.3 V £ 10%). Connect an external 1.5-kQ resistor on
D+ (full speed) or D- (low speed). Pin function is controlled by input
SOFTCON.

SOFTCON = LOW - V3 3) floating (high impedance), ensures zero pullup
current

SOFTCON = HIGH - V3.3 = 3.3V, internally connected t0 Vyeq(3.3)

SOFTCON

16 16

16

Software-controlled USB connection. A HIGH level applies 3.3 V to pin
Vpu(z.3), Which is connected to an external 1.5-kQ pullup resistor. This allows
USB connect/disconnect signaling to be controlled by software input pad.
Push pull, CMOS.

(2) TUSB1105 ground terminal is connected to the exposed die pad (heat sink). The package die pad is open on the TUSB1106.

4 u
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FUNCTIONAL DESCRIPTION

Function Selection

FUNCTION TABLE

SUSPND OE D+, D— RCV VP, VM FUNCTION
L L Driving and receiving Active Active Normal driving (differential receiver active)
L H Receiving® Active Active Receiving
H L Driving Inactive @ Active Driving during suspend® (differential receiver inactive)
H H High-z® Inactive® Active Low-power state

(1) Signal levels on D+ and D- are determined by other USB devices and external pullup/pulldown resistors.

(2) In suspend mode (SUSPND = HIGH) the differential receiver is inactive and output RCV is always LOW. Out of suspend (K), signaling is
detected via the single-ended receivers VP and VM.

(3) During suspend, the slew-rate control circuit of low-speed operation is disabled. The D+ and D- lines are still driven to their intended
states, without slew-rate control. This is permitted because driving during suspend is used to signal remote wakeup by driving a K signal
(one transition from idle to K state) for a period of 1 ms to 15 ms.

Operating Functions

FUNCTION TABLES

Driving Function (Pin OE = L)
Using Single-Ended Input Data Interface
for TUSB1105 (Pin MODE = L)

DATA STATE
FSEO VO DATA
LOW SPEED | FULL SPEED
L L Differential logic 0 J K
L H Differential logic 1 K J
H L SEO X X
H H SEO X X

Driving Function (Pin OE = L)
Using Differential Input Data Interface
for TUSB1105 (Pin MODE = H) and TUSB1106

DATA STATE
VMO | VPO DATA
LOW SPEED FULL SPEED
L L SEO X X
H L Differential logic 0 J K
L H Differential logic 1 K J
H H lllegal state X X
Copyright © 2006—2008, Texas Instruments Incorporated ubmit Documentation Feedbac 5
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Receiving Function (Pin OE = H)

DATA STATE
D+, D- RCV vPW® | vym® LOW FULL
SPEED SPEED
Differential
logic 0 L L H J K
lef_erentlal H H L K 3
logic 1
SEO RCv*® L L X X

(1) VP =VM = H indicates the sharing mode (Vccs.0) and Vieg(a.3) are
disconnected).

(2) RCV* denotes the signal level on output RCV just before SEO state
occurs. This level is stable during the SEO period.

Power-Supply Configurations

The TUSB1105/1106 can be used with different power-supply configurations, which can be dynamically changed.

An overview is given in [[able 2.

+ Normal mode — Both Vccioy and Veeis.o) OF (Veeso) @nd Viegs.z) are connected. For 5-V operation, Vecs o) 1S
connected to a 5-V source (4 V to 5.5 V). The internal voltage regulator then produces 3.3 V for the USB
connections. For 3.3-V operation, both Ve and Viegs3) are connected to a 3.3-V source (3 V to 3.6 V).
Vecqio) s independently connected to a voltage source (1.65 V to 3.6 V), depending on the supply voltage of
the external circuit.

+ Disable mode — Vccio) is not connected, Veesg) OF (Veeso) @nd Viegz3) are connected. In this mode, the
internal circuits of the TUSB1105 and TUSB1106 ensure that the D+ and D- pins are in 3-state and the
power consumption drops to the low-power (suspended) state level. Some hysteresis is built into the
detection of Vo) lost.

» Sharing mode — Vcc(o) is connected, (Vces.o) @and Vigga.g) are not connected. In this mode, the D+ and D-
pins are made 3-state and the TUSB1105 and TUSB1106 allow external signals of up to 3.6 V to share the
D+ and D- lines. The internal circuits of the TUSB1105 and TUSB1106 ensure that virtually no current
(maximum 10 pA) is drawn via the D+ and D- lines. The power consumption through Ve o) drops to the
low-power (suspended) state level. Both the VP and VM pins are driven HIGH to indicate this mode. Pin RCV
is made LOW. Some hysteresis is built into the detection of Vg4 3) lost.

Table 1. Pin States in Disable or Sharing Mode

PINS DISABLE-MODE STATE SHARING-MODE STATE
Vee.0f Vieg3.s) 5-V input/3.3-V output, 3.3-V input/3.3-V input Not present
Vee(io) Not present 1.65-V to 3.6-V input
Vou@.3) High impedance (off) High impedance (off)
D+, D- High impedance High impedance
VP, VM Invalid® H
RCV Invalid® L
Inputs (VO/VPO, FSEO/VMO, SPEED, S S
MODE®, SUSPND, OE, SOFTCON) High impedance High impedance

(1) High impedance or driven LOW
(2) TUSB1105 only

Table 2. Power-Supply Configuration Overview

Vees.o) O Vieg@.s) Veeqo) CONFIGURATION SPECIAL CHARACTERISTICS
Connected Connected Normal mode
Connected Not connected Disable mode D+, D—, and Vpy(.3) are in high impedance.

VP, VM, and RCV are invalid. @

D+, D—, and V3 3) are in high impedance.
VP and VM are driven HIGH. RCV is driven LOW.

Not connected Connected Sharing mode

(1) High impedance or driven LOW
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Power-Supply Input Options

The TUSB1105 and TUSB1106 have two power-supply input options.
* Internal regulator — Vs g) is connected to 4 V to 5.5 V. The internal regulator is used to supply the internal
circuitry with 3.3 V (nominal). Viey3.3) becomes a 3.3-V output reference.
* Regulator bypass — Vs and Vieys.3) are connected to the same supply. The internal regulator is bypassed
and the internal circuitry is supplied directly from the V433 power supply. The voltage range is
3V to 3.6 V to comply with the USB specification.

The supply-voltage range for each input option is specified in [Table 3.

Table 3. Power-Supply Input Options

Supply input for internal regulator Voltage-reference output Supply input for digital 1/0O pins
Internal regulator (4 V1055 V) (3.3 V, 300 pA) (1.65 V t0 3.6 V)
Connected t0 Viey(3.3) With . . - .
Regulator bypass maximum voltage drop of 0.3 V gu\?ﬁ’lyéné’%t Supply T%uSt I;): d':?ga\llllo pins
2.7V 10 3.6 V) (8Vi03.6V) (1.65V10 3.6 V)

Electrostatic Discharge (ESD)

PARAMETER TEST CONDITIONS TYP| UNIT
Human-Body Model +15
D+, D—, Vces.0) and GND _ kv
IEC-61000-4-2, Contact Discharge +8
All other pins Human-Body Model 7 kv
Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Vees.o) Supply voltage range -0.5 6 \%
Viwo) Supply voltage range -0.5 4.6 \%
Vecreg3a) Regulated voltage range -0.5 4.6 \%
\ DC input voltage -0.5  Vccqoy + 0.5 \%
Ik Input clamp current V|=-1.8Vt054V 100 mA
Tstg Storage temperature range —40 125 °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.

Recommended Operating Conditions

MIN NOM MAX UNIT

Vees.o) Supply voltage, internal regulator option 5-V operation 4 5 5.5 \%
Vecreg3a) Supply voltage, regulator bypass option 3.3-V operation 3 3.3 3.6 \%
Veceqio) 1/0 supply voltage 1.65 3.6 \%
\ 1/0 supply voltage 0 Veceio) \%
Vio Input voltage on analog I/O pins (D+, D-) 0 3.6 \Y
Te Junction temperature -40 85 °C
Copyright © 2006—2008, Texas Instruments Incorporated ubmit Documentation Feedbac
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Static Electrical Characteristics — Supply Pins
over recommended ranges of operating free-air temperature and supply voltage (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Regulated : o)
Vieg(3.3) supply-voltage output Internal regulator option, ljgag < 300 pA 3 33 36 \%
. Full-speed transmitting and receiving at 12 Mbit/s,
lcc Operating supply current C, = 50 pF on D+ and D-® 6 8 mA
lccqio) Operating 1/O supply current | Full-speed transmitting and receiving at 12 Mbit/s® 23 25| mA
Full-speed idle:
) Supply current during Vps+>2.7V,Vp_<03V
leciiate) full-speed idle and SEO SEO: 5001 wA
Vps < 0.3V, Vp_<0.3V®
lccqro)static) Static 1/0 supply current Full-speed idle, SEO or suspend 10 22 A
lec(susp) Suspend supply current SUSPND = HIGH® 10 22| pA
lec(dis) Disable-mode supply current | Veegio) not connected @ 10 22| pA
Sharing-mode 1/0
Iccqro)(sharing) supply current Vee(s.0) OF Vieg(3.3) NOt connected 10 22 A
| ) Sharing-mode load current Vees.0) OF Vieg(a.3) NOt connected, 10 A
Dx(sharing) on D+ and D- SOFTCON = LOW, Vp, = 3.6 V H
Supply lost 0.8
v Regulated supply-voltage 1.65 V < Veegio) < Vreg.a)y during power down ' v
reg(3-3)th detection threshold 2.7V S Vg3 <36V Supply detect
during power up® 24
Regulated supply-voltage _
Vieg@3nys detection hysteresis Vecqo) =18V 0.45 v
Supply lost
I/0 supply-voltage _ during power down 0-5
Veeqioyth detection threshold Viegag) = 2.7 V1036V Supply detect 14 v
during power up ’
1/0 supply-voltage _
Vec(opys detection hysteresis Viegz3) = 33V 0.45 v

(1) lioad includes the pullup resistor current via Vpy(s.3)-

(2) In suspend mode, the typical voltage is 2.8 V.

(3) Maximum value is characterized only, not tested in production.

4) Excluding any load current and V(3 3y/Vsw source current to the 1.5-kQ and 15-kQ pullup and pulldown resistors (200 pA typ
pu(3.3)

(5) When Vo) < 2.7 V, the minimum value for Viega aym (present) is 2 V.

8 u
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Static Electrical Characteristics — Digital Pins
over recommended ranges of operating free-air temperature and supply voltage (unless otherwise noted)

PARAMETER TEST CONDITIONS Veeiio) MIN MAX UNIT
VL LOW-level input voltage 165Vt03.6V 0.3 Vccio) Y
\im HIGH-level input voltage 165Vt03.6V 0.6 Vo) Y
loL = 100 pA 0.15
oL e 1.65V1036V
loL = 2 mA 0.4
loL = 100 pA 0.15
oL e 1.8V+0.15V
loL = 2 mA 0.4
VoL LOW-level output voltage \
loL = 100 HA 0.15
25V+02V
loL = 2 mA 0.4
loL = 100 pA 0.15
o . 33V£03V
loL = 2 mA 0.4
lon = 100 pA V, -0.15
o H 1.65V1036V ceto)
lon =2 mA VCC(I/O) -04
lon = 100 pA 15
o H 1.8V+0.15V
lon = 2 mA 1.25
Vou HIGH-level output voltage \%
lon = 100 HA 2.15
25V+02V
lon = 2 mA 1.9
lon = 100 pA 2.85
o H 33V£03V
lon = 2 mA 2.6
I Input leakage current -1 pA
Cin Input capacitance Pin to GND 35 pF

Copyright © 2006—2008, Texas Instruments Incorporated

Product Folder Link(s): TUSBII05] [TUSBII0q

ubmit bocumentation Feedbac



http://focus.ti.com/docs/prod/folders/print/tusb1105.html
http://focus.ti.com/docs/prod/folders/print/tusb1106.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS818D&partnum=TUSB1105
http://focus.ti.com/docs/prod/folders/print/tusb1105.html
http://focus.ti.com/docs/prod/folders/print/tusb1106.html

TUSB1105, TUSBI104
ADVANCED UNIVERSAL SERIAL BUS TRANSCEIVERS

SCAS818D-MAY 2006—REVISED FEBRUARY 2008

{':‘ TEXAS
INSTRUMENTS
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Static Electrical Characteristics — Analog I/O Pins

over recommended ranges of operating free-air temperature and supply voltage, Voc =4 V10 5.5V 0 Vigq33 =3 V10 3.6 V,

Venp =0V, Ty = —40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Vpi Differential input sensitivity Vio+) = Vil 0.2 \%
Veum Differential common-mode voltage Includes Vp, range 0.8 25 \%
Vi LOW-level input voltage, single-ended receiver 2 0.8 \%
Vi HIGH-level input voltage, single-ended receiver 0.4 \%
Vhys Hysteresis voltage, single-ended receiver 0.7 \%
VoL LOW-level output voltage R . =15kQto3.6V 0.3 \%
Vou HIGH-level output voltage R. = 1.5 kQ to GND 2.8 36| V
Iz OFF-state leakage current 1| pA
Cin Transceiver capacitance Pin to GND 25| pF
Zprv Driver output impedance Steady-state drive 340 39 44| Q
Zinp Input impedance 10 MQ
Rsw Internal switch resistance at V(.3 13 Q
Vierm  Termination voltage for upstream port pullup (RPU) 3@® 36| V

VoH(min) = Vreg@.3) — 0.2V

Includes external resistors of 33 Q +1% on both D+ and D—

This voltage is available at Vieg(3.3) and Vpya.3)-
In suspend mode, the minimum voltage is 2.7 V.
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Dynamic Electrical Characteristics — Analog I/O Pins (D+, D-)®®

Driver Characteristics, Full-Speed Mode

over recommended ranges of operating free-air temperature and supply voltage, Vcc =4 V10 5.5V 0r Vigq33 =3 V10 3.6 V,
Vecuoy = 1.65V 10 3.6 V, Vg\p = 0V, see Table 10 for valid voltage level combinations, T, = —40°C to 85°C

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  MAX| UNIT
L C, =50 pF to 125 pF,
tFR Rise time 10% to 90% of [Von — Voo | (see Figure ) 4 20| ns
- C, =50 pF to 125 pF,
ter Falltime 90% to 10% of [Vor ~ Vou| (see EGTET) 4 20 ns
FRFM 2|ff(/etrer)1tlal rise/fall time matching Excluding the first transition from idle state 90 1111 %
FRIFF
Vcrs  Output signal crossover voltage Excluding the first transition from idle state (see Figure 10) 1.3 2 \%

(1) Test circuit, see Figure 13
(2) Driver timing in low-speed mode is not specified. Low-speed delay timings are dominated by the slow rise/fall times t; g and t.

Dynamic Electrical Characteristics — Analog I/O Pins (D+, D-)®®
Driver Characteristics, Low-Speed Mode

over recommended ranges of operating free-air temperature and supply voltage, Vcc =4 V10 5.5V 0r Vigg33 =3 V10 3.6 V,
Vecuoy = 1.65V 10 3.6 V, Vgnp = 0V, see Table 10 for valid voltage level combinations, T, = —40°C to 85°C
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
C_ =200 pF to 600 pF,

tr Rise time 10% to 90% of [Voy — Voo | (see FGureT) 75 300 ns
e Fall time 3502 tzoogo%/Fo ° ﬁ?ng_F'VOL' (soe EGTED 75 300| ns
LRFM ('?izi[i;‘“a' rise/fall time matching Excluding the first transition from idle state 80 125 %
Vcrs Output signal crossover voltage Excluding the first transition from idle state (see Figure 10) 1.3 2 \%

(1) Test circuit, see Figure 13
(2) Driver timing in low-speed mode is not specified. Low-speed delay timings are dominated by the slow rise/fall times t, g and t,r.

Dynamic Electrical Characteristics — Analog I/O Pins (D+, D-)®®

Driver Timing, Full-Speed Mode

over recommended ranges of operating free-air temperature and supply voltage, Vcc =4 V10 5.5V 0r Vigq33 =3 V10 3.6 V,
Vecoy = 1.65 V10 3.6 V, Vgnp = 0V, see Table 10 for valid voltage level combinations, T, = —40°C to 85°C

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  MAX UNIT
tpLHdy) | Driver propagation delay LOW to HIGH (see Eiqure 4) 18 ns
toHL(dr) (VO/VPO, FSEO/VMO to D+, D-) HIGH to LOW (see Fiqure 4) 18
t __ HIGH to OFF (see Figure 4 15
tPHZ Driver disable delay (OE to D+, D-) LOW to OFF (( )) 15 ns

PLZ o see Fiqure 4

t __ OFF to HIGH (see Figure 3 15

Pzi Driver enable delay (OE to D+, D-) ( ) ns
tpz OFF to LOW (see Figure J) 15

(1) Test circuit, see Figure 13
(2) Driver timing in low-speed mode is not specified. Low-speed delay timings are dominated by the slow rise/fall times t; g and t.
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Dynamic Electrical Characteristics for Analog I/O Pins (D+, D—)(l) _

Receiver Timing, Full-Speed and Low-Speed Mode, Differential Receiver

over recommended ranges of operating free-air temperature and supply voltage, Vcc =4 V10 5.5V 0r Vigq33 =3 V10 3.6 V,
Vecuoy = 1.65V 10 3.6 V, Vg\p = 0V, see Table 10 for valid voltage level combinations, T, = —40°C to 85°C

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX| UNIT
t; LOW to HIGH (see Eigure 3 15
PLH(oY) Propagation delay (D+, D—to RCV) (see Fioure 3 ns
tPHL(rev) HIGH to LOW (see Figure J) 15

(1) Test circuit, see Figure 13

Dynamic Electrical Characteristics for Analog I/O Pins (D+, D-)®

Receiver Timing, Full-Speed and Low-Speed Mode, Single-Ended Receiver

over recommended ranges of operating free-air temperature and supply voltage, Vcc =4 V10 5.5V 0r Vigg33 =3 V10 3.6 V,
Vecmoy = 1.65 V10 3.6 V, Vgyp = 0V, see Table 10 for valid voltage level combinations, T, = —40°C to 85°C

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  MAX| UNIT
t] LOW to HIGH (see Eiqure J) 18
PLH(se) Propagation delay (D+, D—to VP, VM) ( ns
tpHL(se) HIGH to LOW (see 18

(1) Test circuit, see Figure 13

R LR | teptL g™ 1.8V
Vor ————— R

| 90% 90% | Logic Input 0.9 V- 09V
\
| | ov———-1 t
] tzn | tPHZ
10% 10% tpz | tpLz |
VOL MGS963 VOH / ‘ V, -03V
Differential v ‘ oH = ‘
Data Lines CRS
v . Vg +0.3V
oL MGS966
Figure 1. Rise and Fall Times Figure 2. OE to D+, D-
20V 18V —————
Differential/v Logic Output 0.9V
Data Lines\ CRS | ‘ VcRrs ogic Outpu .
0.8V \ . \t oV } \
—| tPLH(rev) o —| PPHL(ev) o —ltpL Hdrv)*— —ItpHL(drv)l~—
t (drv) (drv)
Vo — — — — ﬂl—i(ﬁseg o PHL(se) | Vou / ‘ |
Lodic O \ \ Differential ‘ v
ogic Output Data Lines N CRS
V
VOL MGS965 OL MGS964
Figure 3. D+, D—to RCV, VP, VM Figure 4. VO/VPO, FSEO/VMO to D+, D—
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A. V=0V for tPZH! tPHZ

B. V=Viegaa) fortez, tprz

APPLICATION INFORMATION

Test Point

D.U.T.

33Q 500 Q

=70, MBL142

Figure 5. Load for Enable and Disable Times

Test Point

D.U.T.

25 pF

J;, MGS968

Figure 6. Load for VM, VP, and RCV

D.U.T.

VPU(a.a)

Test Point

15 kQ

i

Figure 7. Load for D+, D—

A. Full-speed mode: connected to D+
B. Low-speed mode: Connected to D—

C. Load capacitance:

¢ C_ =50 pF or 125 pF (full-speed mode, minimum or maximum timing)
¢ C_ =200 pF or 600 pF (low-speed mode, minimum or maximum timing)
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Product Folder Link(s): TUSBII05] [TUSBII0q

u

mi

ocumentation ~eedbpac

13


http://focus.ti.com/docs/prod/folders/print/tusb1105.html
http://focus.ti.com/docs/prod/folders/print/tusb1106.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS818D&partnum=TUSB1105
http://focus.ti.com/docs/prod/folders/print/tusb1105.html
http://focus.ti.com/docs/prod/folders/print/tusb1106.html

TUSB1105, TUSBI104
ADVANCED UNIVERSAL SERIAL BUS TRANSCEIVERS

{5‘ TEXAS

INSTRUMENTS
www.ti.com
SCAS818D—-MAY 2006—REVISED FEBRUARY 2008
1.65Vto 3.6V 33V
A A
p—
I 0.1 uF
GND
Vv — v
cc OE CC(l/0)
\;
SPEED reg(3.3)
SOFTCON v 0.1 yF
CC(5.0)
SUSPND — 15kQ
GND Vv
BUS
MODE" Vou(3.3) _— 1O
30 0.1 yF
RCV
System ASIC — GND
VMOJ/FSEQ D+ [« > O
330

VPO/VO D- [« > )
VP

TUSB1105/1106 —)
VM

GND
GND

A. Only for TUSB1105

Peripheral-Side (Full-Speed) Regulator Bypass Mode

Figure 8. Peripheral-Side (Full-Speed) Regulator Bypass Mode

This mode is applicable when there is a 3.3-V supply already available on the board. The Vgys pin of the USB
connector, if left unused at the peripheral side, should be terminated with a 0.1-puF capacitor. While operating at
full speed, the 1.5-kQ resistor must be connected between the D+ line and Vpy3 3 or an external 3.3-V supply.
When the Vi o) and the Vg3 are connected together, the device operates at regulator bypass mode. This
enables power savings since the regulator is turned off.
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1.65Vt0 3.6 V 33V
A A
-
I 0.1 yF
GND
Vee OF Vecio)
v
SPEED reg(3.3)
SOFTCON v 0-1uF
cC(5.0)
SUSPND —
GND 4 5k0
0 Vv VBUS
MODE TTER) ) mmmmm——AVAVAVery _—1O
0.1 yF
RCV
System ASIC 38O — GND|
VMO/FSEQ D+ [« > ©
330
VPO/VO D- |« > )
VP
TUSB1105/1106 r—@
< VM
GND
GND

A. Only for TUSB1105
Figure 9. Peripheral-Side (Low-Speed) Regulator Bypass Mode

Peripheral-Side (Low-Speed) Regulator Bypass Mode

This mode is applicable when there is a 3.3-V supply already available on the board. The Vgys pin of the USB
connector, if left unused at the peripheral side, should be terminated with a 0.1-puF capacitor. While operating at
low speed, the 1.5-kQ resistor must to be connected between the D- line and Vpyis3 or an external 3.3-V
supply. When the Vs 0) and the Vieq3 3) are connected together, the device operates at regulator bypass mode.
This enables power savings since the regulator is turned off.
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1.65Vt0 3.6V
A
g
I 0.1 uF
GND
Vee OF Veeqio)
Vreg(3.3) —
SPEED T 0.1 pF
SOFTCON —
GND
SUSPND Vee(s.0) I
1.5kQ 04 pF VBus
MODE® . A i )
VPu(3.3) L
RCV -
System ASIC 330 GND
VMO/FSEO D+ > ©
330

VPONVO D-[¢«— ©
VP

TUSB1105/1106 —

< VM
GND
GND

Figure 10. Peripheral-Side (Full-Speed) Internal Regulator Mode

A. Only for TUSB1105

Peripheral-Side (Full-Speed) Internal Regulator

Mode

The USB side of the TUSB1105/1106 can be powered from the Vgs line directly if a 3.3-V supply is not present
on board. In this case, the internal regulator can be used to provide the 3.3-V supply for USB signaling. The
Ve o) is connected to the Vgys, which receives 5-V supply from the host, and generates the 3.3-V output at the
Vieg(a.3) PiN. In this mode, it is important that both Vccsg) and Vieqs 3) pins have individual bypass capacitors in
the range of 0.1 uF. Powering Vg ) through the Vgys port of the USB connector realizes significant power
saving for portable applications, such as cell phones, PDAs, etc. In this operating mode, the Iccs o) current is fed
from the host. The USB-side power consumption, lccig) is 4 mA (with the regulator active), as opposed to
logic-side lcc(oy of 1 mA under full-speed operation. While operating at full speed, the 1.5-kQ resistor must be
connected between the D+ line and the Vpy 3 3) or an external 3.3-V supply.
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1.65Vto3.6V
A

-
I 0.1 pF
GND
Vee OE Veeio)
Vreg3.3) —
SPEED T 0.1 pF
SOFTCON —
GND
SUSPND Vee(s.0)
A 1.5 kQ L 01 uF | VBUS
MODE® Vv D)
PU(3.3)
RCV 330 NE
System ASIC o+ e - GND )
VMO/FSEO
330
VPONVO D-[¢—» ©
VP
TUSB1105/1106 r—@
< VM
GND
GND

Figure 11. Peripheral-Side (Low-Speed) Internal Regulator Mode

A. Only for TUSB1105

Peripheral-Side (Low-Speed) Internal Regulator Mode

The USB side of the TUSB1105/1106 can be powered from the Vgs line directly if a 3.3-V supply is not present
on board. In this case, the internal regulator can be used to provide the 3.3-V supply for the USB signaling. The
Ve o) is connected to the Vgys, which receives 5-V supply from the host, and generates the 3.3-V output at the
Vieg(a.3) PiN. In this mode, it is important that both Vccsg) and Vieqs 3) pins have individual bypass capacitors in
the range of 0.1 uF. Powering Vg ) through the Vgys port of the USB connector realizes significant power
saving for portable applications, such as cell phones, PDAs, etc. In this operating mode, the Iccs o) current is fed
from the host side. The USB-side power consumption, lccs0) is 4 mA (with the regulator active), as opposed to
logic-side lcc(oy of 1 mA under full-speed operation. While operating at low speed, the 1.5-kQ resistor must be
connected between the D- line and the Vpy3 3, or an external 3.3-V supply.
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165Vto3.6V
A

I
0.1 yF I
GND

v — v
cc(1/o) OF cc
5V sV L]
Ap
T Vreg(3.3) SPEED
GND SOFTCON
! Vee(s.0)
0.1 uF SUSPND
VBus T v
O oD pu(3.3) MODE®
330 . |
o <« D+ System ASIC
VMO/FSEO
330
G T VVV—D- VPOIVO
15 kQ VP
—C) 15 kQ
TUSB1105/1106
B VM >
GND GND GND
GND

A. Only for TUSB1105

Figure 12. Host Side (Vccs.0) Supplied From Vgyg Pin)

Host Side (Vces.0) Supplied From Vgys Pin)

If there is no 3.3-V supply on board, an external 5-V supply can support the USB-side power needs. When the
Vees.o) IS connected to an external 5-V supply, the on-chip regulator generates the 3.3-V internal supply rail,
which is used to drive the USB signaling levels at the USB side of the TUSB1105/1106. The logic-side 1/Os can
operate at any voltage range from 1.65 V to 3.6 V.
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1.65Vt0 3.6V
A
[
3.3V —
A GND
Vecwo) o Vee
5V
Vreg(3.3) SPEED
0.1 pF
SOFTCON
g Vees.0)
GND SUSPND
v
CH BUS Vpu(33) MODE®
330 RCV
G <+—>» D+ System ASIC
VMO/FSEO
330
G S VVV—¢D- VPOIVO
15 kQ VP
— 15 kQ
TUSB1105/1106
I o VM
GND GND GND
GND

A. Only for TUSB1105
Figure 13. Host-Side (3.3-V Supply Present) Internal Regulator Bypass Mode

Host-Side (3.3-V Supply Present) Internal Regulator Bypass Mode

If a 3.3-V supply supports the USB-side power, Vs o) and Viegs.3) must to be tied together and connected to a
3.3-V supply. It also makes the regulator inactive.
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i3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 8-Dec-2009

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

TUSB1105RGTR ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TUSB1105RGTRG4 ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1105RTZR ACTIVE WQFN RTZ 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1105RTZRG4 ACTIVE WQFN RTZ 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106PWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TUSB1106PWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

TUSB1106RGTR ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106RGTRG4 ACTIVE QFN RGT 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106RSVR ACTIVE UQFN RSV 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106RSVRG4 ACTIVE UQFN RSV 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106RTZR ACTIVE WQFN RTZ 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TUSB1106RTZRG4 ACTIVE WQFN RTZ 16 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

®) MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TUSB1105RGTR QFN RGT 16 3000 330.0 12.4 33 33 1.0 8.0 12.0 Q2
TUSB1105RTZR WQFN RTZ 16 3000 330.0 12.4 3.3 3.3 1.0 8.0 12.0 Q2
TUSB1106PWR TSSOP PW 16 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
TUSB1106RGTR QFN RGT 16 3000 330.0 12.4 3.3 3.3 1.0 8.0 12.0 Q2
TUSB1106RTZR WQFN RTZ 16 3000 330.0 12.4 3.3 3.3 1.0 8.0 12.0 Q2
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www.ti.com 8-Dec-2009
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TUSB1105RGTR QFN RGT 16 3000 370.0 355.0 55.0
TUSB1105RTZR WQFN RTZ 16 3000 370.0 355.0 55.0
TUSB1106PWR TSSOP PW 16 2000 346.0 346.0 29.0
TUSB1106RGTR QFN RGT 16 3000 370.0 355.0 55.0
TUSB1106RTZR WQFN RTZ 16 3000 370.0 355.0 55.0
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MECHANICAL DATA

RSV (R—PQFP—N16) PLASTIC QUAD FLATPACK
8]
13 i 8
147 ! - 777 1,85
5 Q . 1,75
16 ’ 5

Pin 1 Index Area

055 _

/0\ 0,45
0,13 Nominal

Lead Frame

— x Seating Plane
0,05

0,00
Seating Height

0,55
0,45
A
5
6 B A
15 6
Pin 1 ldentifier —— f—— " * -—-—+  [12
0,10 X 45° 14 ]
| —1 v
" L=

0,07@W[clAa[B
630,05@ H

(]

Bottom View
4207974/C 10/2007

NOTES: A, All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.

This package complies to JEDEC MO-288 variation UFHE, except minimum package thickness.

QP TExAS
INSTRUMENTS
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LAND PATTERN

RSV (R—PQFP—N16)

—————— 3,00 ———— [———————3,00—————¥
——1,70 ——> [€—1,80 —>

F—TO%O ﬁ* 0,40

|
| =1 s | 3 |

2,20 ;——— e 0,40 2,20 — - — 0,40
| = — % {° | = )
| * ! *
obs [I[I i 1 oy I:”:I i D R
v v v v
Pin 1 \04/ Pin 1 \04/ 0,24 X 16 PL
LAND STENCIL
ﬂ% 0,05 Solder Mask Clearance for all lands
v [II
Lo,wo
4208244 /A 10/06
NOTES: All linear dimensions are in millimeters.

A

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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MECHANICAL DATA

RTZ (S—PQFP—N16)

PLASTIC QUAD FLATPACK

16

Pin 1 Index Area /

N
(e}

N
(@]

Top and Bottom

0,20 Nominal
Lead Frame

1 2
/10,10]c] &
0,80
070 v | ooa—
[&]o.08]c]
[0.75] >
0,50

¢£
o]

Seating Plane
?
0,00

Seating Height

JWBX 0,10 Ref

Pin 1 Identifier

Exposed Thermal Pad —— |

TN

Bottom View

16X =2 SQ

0,35
0,25

&

0,10 M[c[A[B]

0,05 W)

O

4206874/C 11/2005

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
QFN (Quad Flatpack No—Lead) package configuration.

Dimensioning and tolerancing per ASME Y14.5M-1994.

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

QP TeExAS
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¥ Texas THERMAL PAD MECHANICAL DATA
INSTRUMENTS

www.ti.com RTZ (S—PQFP—N1 6)
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available
at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 5
1,40 £0,10 — [ OO [J] — Exposed Thermal Pad
16 | "/D
H + H
14 |[] []
L Oomg e
13 10
1,40 £0,10

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4206880/C 09/07




LAND PATTERN

RTZ (S—PQFP-N16)

Example Stencil Design
(Note E)

Example Board Layout

—+-8 &9

r
ooo &
O
O

gr— 4 oboa
0.55 SQ X 4 J # 0,20 SQ

0,35

16X =— SQ
0,25 Stencil Thickness 0.1 to 0.12 mm
(.40 SQ-—», 0,710 |C A[B] 62% coverage shown
a4 05M|C
] Exposed Pad Geometry

Solder Mask ,OSj n

Solder Mask Clearance 0,05 mm around all pad metal

4208105/A 07,/06

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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MECHANICAL DATA

RGT (S—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—LEAD

|

3,15
2,85

—

PIN 1

N
(@)}

2,85

B

INDEX AREA 4/
TOP AND BOTTOM
I Ny
|

\ |

L0

12!
LH

S

To

8
—— EXPOSED THERMAL PAD

i

16X

4203495 /F 01/10

NOTES: A
B.
C.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
Quad Flatpack, No—leads (QFN) package configuration.

A The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

E. Falls within JEDEC MO-220.

M TeExASs
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¥ Texas THERMAL PAD MECHANICAL DATA

INSTRUMENTS
www.ti.com RGT (S*FN/QFN*NW@)

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available
at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

T 4
—— Exposed Thermal Pad
s [ UUUU
T — % S
D) -
£0,10
1,60 +0, = + —
¢ — C g
Pl nnn{
12 9
<+—»—1,60%0,10

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4206349-3/M 12/09




LAND PATTERN

RGT (S—PVQFN—N16)

Example Board Layout

Example Stencil Design

(Note E)
o U U U U ] [ ] U
[ L RO,115 |
[ D ] v —
— Y Y3 ot o= =l
Q 21 38 4x0,7 — 2,15 3,75
O O k
0,2
) - — w07 [—
| 7 | 2,15
3,75
38 — - \
68% solder coverage on center pad
Non Solder Mask
Defined Pad E)fomp\e Via Layout Design
Via pattern may vary due
to layout constraints
Exomp\e (NOtE D, F)
Solder Mask Opening 5¢¢0. 3 ‘<— 1,6 ——‘
RO, 14 (Note F) TN ‘
e o
05 |
] 1,6 1,0
0,85 Pad Geometry f
All Ground
05—  |l=—
S O iy S—
4208050-2/D 01/10
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout.
These documents are available at www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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