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USB1T20 — Universal Serial Bus Transceiver

Features Description
= Complies with Universal Serial Bus Specification USB1T20 is a generic USB 2.0 compliant transceiver.
2.0 for FS/LS Applications Using a single voltage supply, the USB1T20 provides

» o ) an ideal USB interface solution for any electronic device
®  Utilizes Digital Inputs and Outputs to Transmit and able to supply 3.0V to 3.6V. It is designed to allow 5.0V
Receive USB Cable Data or 3.3V programmable and standard logic to interface
= Supports 12Mbit/s Full Speed (FS) and 1.5Mbit/s with the .physical layer of the. Universal Sgrial B!JS
Low Speed (LS) Serial Data Transmission (USB). It is capable of transmitting and receiving serial
data at both full speed (12Mbit/s) and low speed

®  Supports Single-ended and Differential Data (1.5Mbit/s) data rates.

Interface as Function of MODE o
Packaged in industry-standard TSSOP package. The

®  Single 3.3V Supply USB1T20 is ideal for mobile electronics and other
® ESD Performance: Human Body Model space-constrained applications.

- 9.5kV on D-, D+ Pins Only
- 4.0kV on All Other Pins

Ordering Information

Operating .
Part Number | Temperature glico Package I:na:t':":g
Range ans
o o 14-Lead Thin Shrink Small Outline Package
USB1T20MTC -40° to +85°C RoHS (TSSOP) JEDEC MO-153, 4.4mm Wide Tube
e o 14-Lead Thin Shrink Small Outline Package Tape and
B el ) -40° 1o +85°C ROHS | T5SOP) JEDEC MO-153, 4.4mm Wide Reel

@ For Fairchild’s definition of “green” Eco Status, please visit: http.//www.fairchildsemi.com/company/green/rohs green.html.
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Figure 1. Logic Diagram
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Pin Configuration

Pin Definitions

MODE—| 1 U
JOE— 2
RCV— 3
Vp—| 4
Vy—| 5
SUSPND —{ 6
GND— 7
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Figure 2. Pin Configuration (Top View)

Pin # Name /0 Description
1 MODE | Mode. When left unconnected, a weak pull-up transistor pulls mode pin to Vcc and, in
this GND, the Vmo/Fseo pin takes the function of Fseo (force SEO).
Output Enable. Active LOW; enables the transceiver to transmit data on the bus.
2 /OE I . - . ,
When not active, the transceiver is in receive mode.
3 RCV (0] Receive Data. CMOS-Level output for USB differential input.
Gated version of D- and D+. Outputs are logic “0” and logic “1.” Used to detect single
ended zero (/SEO), error conditions, and interconnected speed. (Input to SIE).
Vp Vm RESULT
4,5 Ve,V (0] 0 0 /SEO
0 1 Low Speed
1 0 Full Speed
0 1 Error
Suspend. Enables a low-power state while the USB bus is inactive. While the
6 SUSPND | suspend pin is active, it drives the RCV pin to a logic “0” state. Both D+ and D- are 3-
state.
GND Ground reference.
NC No connect.
Edge Rate Control. Logic “1” operates at edge rates for full speed. Logic “0” operates
9 SPEED |
edge rates for low speed.
10, 11 D-, D+ Al/O Data+, Data-. Differential data bus conforming to the Universal Serial Bus standard.
Inputs to differential driver. (Outputs from SIE.)
Mode Veo Vmo/Fseo RESULT
0 0 Logic “0”
0 0 1 /SEO
1 0 Logic “1”
12,13 | VeoVwo/Fseo | | g
1 1 /SEO
0 0 /SEO
’ 0 1 Logic “0”
1 0 Logic “1”
1 1 llegal Code
14 Vee 3.0 to 3.6 power supply.

© 2004 Fairchild Semiconductor Corporation
USB1T20 + Rev. 1.0.2

ocLiasn

J9AI99SURI] SNg [elIas [esJaAIuN

www.fairchildsemi.com



Functional Truth Table
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Input /0 Outputs
Mode Vpo Vwmo/Fseo | /OE | SUSPND D+ D- RCV Vp Vm Result
0 0 0 0 0 0 1 0 0 1 Logic “0”
Undefined
0 0 1 0 0 0 0 State 0 0 /SEO
0 1 0 0 0 1 0 1 1 0 Logic “1”
0 1 1 0 0 0 0 Undefined 0 0 /SEO
State
1 0 0 0 0 0 0 Undefined 0 0 /SEO
State
1 0 0 1 0 0 1 Logic “0”
1 1 0 0 1 1 0 Logic “1”
1 1 1 0 0 1 1 Undefined Undefined | Undefined lllegal
State State State Code
Don’t Don’t : Undefined Undefined | Undefined D+/D-
Care Care | Dontcare ! 0 3-State | 3-State State State State Hi-Z
Don’t Don’t : Undefined Undefined | Undefined D+/D-
Care Care | Dontcare ! 1 3-State | 3-State State State State Hi-Z
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vce DC Supply Voltage -0.5 7.0 \
lik DC Input Diode Current, Vin<OV -50 mA
Vin Input Voltage“) -0.5 5.5 \
Vio Input / Output Voltage -0.5 Vee + 0.5 \
lok Output Diode Current, Vo>Vcc or Vo<0 +50 mA
Vo Output Voltage'" -0.5 Vee + 0.5 \
o Output Source or Sink Current | Vp, Vi, RGV Pins +15 mA
(Vo =0to Vcc) D+/D- Pins +50
|CC/ |GND Vcc/ GND Current +100 mA
TsTG Storage Temperature Range -60 +150 °C
Note:
1. Igseipvp:g and output negative voltage ratings may be exceeded if the input and output diode current ratings are

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 3.0 3.6 \
Vin Input Voltage 0 5.5 \
Vaio Input Range for Al/O 0 Vee Vv
Vo Output Voltage 0 Vee \
Ta Operating Ambient Temperature, Free Air -40 +85 °C

© 2004 Fairchild Semiconductor Corporation
USB1T20 + Rev. 1.0.2 4
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DC Electrical Characteristics Digital Pins

Over the recommended range of supply voltage and operating free air temperature unless otherwise noted. Ve =
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3.0V to 3.6V.
Ta =-40 to +85°C
Symbol Parameter Conditions - A Units
Min. ‘ Typ. ‘ Max.
Input Levels
Vi Low-Level Input Voltage 0.8 \
Vin High-Level Input Voltage 2 \
Output Levels
loL = 4mA 0.4
VoL Low-Level Output Voltage oL =4m \
loL = 20pA 0.1
lon = 4mA 24
Von High-Level Output Voltage on =M v
|OH = ZOUA Vcc-0.1
Leakage Current
Iin Input Leakage Current Vee =3.010 3.6V 5 MA
lccrs Supply Current, Full Speed Vce = 3.0t0 3.6V 5 mA
lccLs Supply Current, Low Speed Vee = 3.0t0 3.6V 5 mA
- Vce = 3.0t0 3.6V,
lcca Quiescent Supply Current Vi = Vg or GND B mA
. Vce = 3.0t0 3.6V,
lccs Supply Current in Suspend Mode = Vce 10 HA

DC Electrical Characteristics D+/D- Pins

Over the recommended range of supply voltage and operating free air temperature unless otherwise noted. Ve =

3.0V to 3.6V.
Symbol Parameter Conditions _TA=-40 L D Units
Min. ‘ Typ. ‘ Max.
Input Levels
Vo Differential Input Sensitivity |(D+) — (D-)| 0.2 %
Vewm Differential Common-Mode Range Includes Vp Range 0.8 2.5 \
Vse Single-Ended Receiver Threshold 0.8 2.0 \
Output Levels
VoL Static Output Low-Voltage RL of 1.5kQ to 3.6V 0.3 \
Vo Static Output High-Voltage RL of 1.5kQ2 to GND 2.8 3.6 \
Vcr Differential Crossover 1.3 2.0 \Y
Leakage Current
loz gll?rr:ei-tState Data Line Leakage OV<Vin<3.3V +5 LA
Capacitance
Ci Transceiver Capacitance(z) Pin to GND 10 pF
Capacitance Match® 10 %
Output Resistance
Zony Driver Output Resistance®® Steady-State Drive 4 20 Q
Resistance Match® 10 Y%
Notes:

2. This specification is guaranteed by design and statistical process distribution.
3. Excludes external resistor. To comply with USB specification 1.1, external series resistors of 24Q +1% each on
D+ and D- are recommended.

© 2004 Fairchild Semiconductor Corporation
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AC Electrical Characteristics D+/D- Pins, Full Speed
Over the recommended range of supply voltage and operating free air temperature unless otherwise noted.
Vce = 3.0V to 3.6V; CL = 50pF; RL = 1.5kQ on D+ to Vcc.
Ta=-40 to +85°C
Symbol Parameter Conditions - A Units
Min. ‘ Typ. ‘ Max.
Driver Characteristics
tr tF Rise and Fall Time 10 and 90%, Figure 3 4 20 ns
tREM Rise/Fall Time Matching t/ t 90 110 Y%
Vcrs Output Signal Crossover Voltage 1.3 2.0 \
Driver Timings
Driver Propagation Delay q
trLH (Vro,Vio/Fseo to D+D-) Figure 4 18 ns
teHz, trLz Driver Disable Delay (/OE to D+/D-) Figure 6 13 ns
tpzH, trzL Driver Enable Delay (/OE to D+/D-) Figure 6 17 ns
Receiver Timings
tpLH Receiver Propagation Delay ! 16 ns
tpuL D+/D- to RVC FELR 19 ns
Single-ended Receiver Delay .
teLH, tPHL (D+.D- to Vp, Vi) Figure 5 8 ns
AC Electrical Characteristics D+/D- Pins, Low Speed
Over the recommended range of supply voltage and operating free air temperature unless otherwise noted.
Vce = 3.0V to 3.6V; C = 200pF to 600pF; R. = 1.5kQ on D- to V.
Ta=-40 to +85°C
Symbol Parameter Conditions - & Units
Min. ‘ Typ. ‘ Max.
Driver Characteristics
tLR, tLF Rise and Fall Time 10 and 90%, Figure 3 75 300 ns
tRFM Rise/Fall Time Matching te/ 80 120 %
Vcrs Output Signal Crossover Voltage 1.3 2.0 Vv
Driver Timings
Driver Propagation Delay .
tpLH, tPHL (Vro, Vio/Fseo to D+D-) Figure 4 300 ns
tpHz, trLz Driver Disable Delay (/OE to D+/D-) Figure 6 13 ns
tpzH, trzL Driver Enable Delay (/OE to D+/D-) Figure 6 205 ns
Receiver Timings
Receiver Propagation Delay .
teLn, tPHL (D+/D- to RVC) Figure 5 18 ns
Single-ended Receiver Delay .
tPLH, tPHL (D+.D- 1o Vp, Vi) Figure 5 28 ns
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loadings and Waveforms

VoL and VoH are the typical output voltage drops that occur with the output load. Vcc never goes below 3.0V.
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Figure 7. Load for Vu/Ve and RCV

Test Point
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Figure 5. D+/D-to RCV, Vp/Vn Figure 6. /OE to D+/D-
Test Circuits and Waveforms
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Figure 8. Load for Enable and Disable Times

Vee

e Test S1
D-/LS Close
D+/LS Open
D-/FS Open
D+/FS Close

1.5kQ on D- (Low Speed) or D+ (Full Speed) only
Figure 9. Load for D+/D-

y

© 2004 Fairchild Semiconductor Corporation
USB1T20 + Rev. 1.0.2

www.fairchildsemi.com



Physical Dimensions
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NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153,

VARIATION AB, REF NOTE 6
B. DIMENSIONS ARE IN MILLIMETERS

o |
JUlEUOL

DUU[MD

0. 45*‘
LAND PATTERN RECOMMENDATION

SEE DETAILA
/\/
I r A\
AR
&> =

7L12.00°T0P &

0.09-0.20

{
b 0.64_-0.1L

1.00——
DETAIL A

0.09min

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,

AND TIE BAR EXTRUSIONS

D. DIMENSIO%ING AND TOLERANCES PER ANSI

Y14.5M

E. LANDPATTERN STANDARD: SOP65P640X110-14M

F. DRAWING FILE NAME: MTC14REV6

Figure 10.14-Lead Thin Shrink Small Outline Package (TSSOP) JEDEC MO-153, 4.4mm Wide

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically

the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

htto//www.fairchildsemi.comv/packaging/.

GAGE PLANE
0.25

SEATING PLANE
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TRADEMARKS

The folowing indudes registered and unregistered tradermark s and service marks, owned by Fairchild Sermiconductor andfor its global subsidianies, and is not
intended to be an exhaustve list of all such trademarks.

Buildd it [ o™ FRFET® Frogrammahle Active Oroop™ the
CorePLUS™ Glohal Power ResuurceSM OFET® p‘l‘ran!?lgr
CorePOYWER™ Green FPS™ Q™ TinyBoost™
CROSSVOLT™ Green FFS™ e-Serigs™ Cluiet Series™ TimBuck™
CTL™ ST FapidConfigure™ Tirwl ogic®
Current Transfer Logic™ Intellibg A »:j Tl in(obg:i‘rom
EcoSPARK® ISOPLANAR™ T TirnPoverm™
Efficenth ax™ i
SIS oo e o, IR tatmer™ T
I FAAN & Timyvire™
M MicroFET™ SMART START™ wSerDes™
@ MicroPakm SPM®
_F MillerDrive™ STEALTH™ Des
1 M otiontax™ SuperFET™ >
Fa!rchwld'a ) = Mation-SPM ™ SupersCT™-3 e
Fairchild Semiconductar OPTOLOGIC® SUneraOTE Ultra FRFET™
FACT Quiet Series™ CFTOPLANAR® upel UniFETT
FACT® ® S s Y CHT
Th

T® SupreMos : o
FAS SyncFET™ Wisualh ax
FastvCare™ AST

e = POP SPM™ SYSTEM &

Flashi/riter® POy - SERT GENERAL
FRS™ PowerTren ch® The Power Franchize®™
F-PRS™ Powerygm

* EZSYITCH™ and Flashiriter® are trademarks of Systern General Corporation, used under license by Fairchild Sermiconductar.

DISCLAIMER

FAIRCHILD SEMICONDUCTCR RESERVES THE RIGHT TOMAKE CHANGES W THOUT FURTHER NCTICE TO ANY PRCDUCT S HEREIN TO IMPRCHVE
RELUABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRCDUCT OR
CIRCUIT DESCREED HEREIN; NEITHER DOES [T CONYEY ANY LUCENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS CF FAIRCHILD'S WORLCWIDE TERM S AND CONDITIONS, SPEQIFICALLY THE WARRANTY THEREIN,
WHICH COWVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

Az uszed herein
1. Life support devices or systems are devices or systems which, (@) are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systern whose failure to perform can be reasonably expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can be reasonably safety or effectiveness
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comporation's Anfi-Counterfeiing Policy. Fairchild's Anfi-Counterfeiting Policy is also stated on our external website, vy fairchildsemi.com,
under Sales Support.

Counterfetting of semicondudtor parts is a growing problemin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Custormers who inadvertently purchase counterfeit parts experience marny problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufactunng delays. Fairchild istaking strong measures o protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonized Fairchild Distributorswho are
listed by country on our web page cited abave. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards far handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any wamarty issues that may arise. Fairchild will not provide
any warmanty coverage or other assistance for parts hought from Unauthorized Sources. Fairchild is committed to cormbat this global problem and encourage our
customers to da their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information : ;
any manner without notice.

Farmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

Preliminary First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

WL IceonAeatINEERET. | SRl Rmducia at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

sl Mok Protichod The datasheet is for reference information only.

Rev. 137

© 2004 Fairchild Semiconductor Corporation
USB1T20 + Rev. 1.0.2 9

www.fairchildsemi.com

1 sng |elss |estaAlUN — 02L1aSN

JOAI9ISURl



