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Universal Serial Bus Peripheral Transceiver

with Voltage Regulator

Features

B Complies with Universal Serial Bus Specification 2.0

Hm Integrated 5V to 3.3V voltage regulator for powering
VBus

m Utilizes digital inputs and outputs to transmit and
receive USB cable data

B Supports full speed (12Mbits/s) data rates

m |deal for portable electronic devices

B MLP technology package (16 terminal) with HBCC
footprint

B 15kV contact HBM ESD protection on bus terminals

Applications

m PDA

B PC Peripherals

B Cellular Phones

m MP3 Players

m Digital Still Camera

B Information Appliance

Description

This chip provides a USB Transceiver functionality with a
voltage regulator that is compliant to USB Specification
Rev 2.0. this integrated 5V to 3.3V regulator allows inter-
facing of USB Application specific devices with supply
voltages ranging from 1.65V to 3.6V with the physical
layer of Universal Serial Bus. It is capable of operating at
12Mbits/s (full speed) data rates and hence is fully com-
pliant to USB Specification Rev 2.0. The Vbusmon termi-
nal allows for monitoring the Vbus line.

The USB1T1103 also provides exceptional ESD protec-
tion with 15kV contact HBM on D+,D- terminals

e usB

Ordering Information

Part Number | Package | Productcode | Pb-Free Package Description Packing
Number Top Mark Method

USB1T1103MPX | MLP14D SY&Z&2&T 14-Terminal Molded Leadless Package | 3K Units
uUsSB1103 (MLP), 2.5mm Square on Tape

and Reel

USB1T1103MHX | MLP16HB SY&RZ&2&T 16-Terminal Molded Leadless Package | 3K Units
USB1103 (MHBCC), JEDEC MO-217,3mm on Tape

Square and Reel

Pb-Free package per JEDEC J-STD-020B.
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Typical Application

(Bottom View)

Figure 2. MLP16 GND Exposed Diepad
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Figure 3. MLP14 GND Exposed Diepad
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Terminal Descriptions

Terminal .

Number T(:lrmlnal /0 Terminal Description
MLP14[MLP16| ¢

1 1 OE | Output Enable:

Active LOW enables the transceiver to transmit data on the bus. When not active the transceiver is in
the receive mode (CMOS level is relative to Vo)

2 2 RCV (0] Receive Data Output:
Non-inverted CMOS level output for USB differential Input (CMOS output level is relative to Vg o).
Driven LOW when SUSPN is HIGH; RCV output is stable and preserved during SEO condition.

3 3 Vo/Vpo I/0  |Single-ended D+ receiver output Vp (CMOS level relative to Vg o):

Used for external detection of SEO, error conditions, speed of connected device; Terminal also acts
as drive data input V,, (see Table 1 and Table 2).

Output drive is 4 mA buffer.

4 4 Vi'Vimo I/0 | Single-ended D- receiver output V,, (CMOS level relative to V¢ 0):

Used for external detection of SEO, error conditions, speed of connected device; Terminal also acts
as drive data input V,,, (see Table 1 and Table 2).

Output drive is 4 mA buffer.

5 5 SUSPND | Suspend:

Enables a low power state (CMOS level is relative to V¢ ). While the

SUSPND terminal is active (HIGH) it will drive the RCV terminal to logic “0” state.

— 6 NC No Connect

6 7 Veeio Supply Voltage for digital I/O terminals (1.65V to 3.6V):

When not connected the D+ and D- terminals are in 3-STATE. This supply bus is totally independent

of Vge (5V) and Vreg (3.3V), and must never exceed the Vreg (3.3) voltage. For Vg o discon-
nected the O+/O- terminals are HIGH Impedance and the Vpy (3.3V) is turned off.

7 8 Vbusmon o} Vbus monitor output (CMOS level relative to Vgo):
When Vbus > 4.1V then Vbusmon = HIGH and when Vbus < 3.6V then
Vbusmon = LOW. If SUSPND = HIGH then Vbusmon is pulled HIGH.

9,8 10,9 D+, D- Al/O |Data +, Data -:
Differential data bus conforming to the USB standard. Terminals are HIGH Impedance for bus pow-
ered mode when Vbus < 3.6V. For ByPass Mode then HIGH Impedance when Vgeg/ Vbus < Vgeg

minimum.
10 11 NC No Connect
— 12 NC No Connect
11 13 VReg (3.3V) Internal Regulator Option:

Regulated supply output voltage (3.0V to 3.6V) during 5V operation;
decoupling capacitor of at least 0.1 yF is required.

Regulator ByPass Option:

Used as supply voltage input for 3.3V operation.

12 14 Ve (5.0V) Internal Regulator Option:
Used as supply voltage input (4.0V to 5.5V); can be connected directly to USB line Vbus.
Regulator ByPass Option:
Connected to Vggg (3.3V)

13 15 Vpy (3.3V) Pull-up Supply Voltage (3.3V £ 10%):

Connect an external 1.5kQ resistor on D+ (FS data rate);

Terminal function is controlled by Config input terminal:

Config = LOW - Vpy (3.3V) is floating (HIGH Impedance) for zero pull-up current.
Config = HIGH - Vpy (3.3V) = 3.3V, internally connected to Vrgg (3.3V).

Vpy is OFF in disable mode.

14 16 Config | USB connect or disconnect software control input.
Configures 3.3V to external 1.5kQ resistor on D+ when HIGH.
Exposed | Exposed GND GND |GND supply down bonded to exposed diepad to be connected to the PCB GND.

Diepad Diepad
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Functional Description

The USB1T1103 transceiver is designed to convert
CMOS data into USB differential bus signal levels and to
convert USB differential bus signal to CMOS data.

To minimize EMI and noise the outputs are edge rate
controlled with the rise and fall times controlled and
defined for full speed data rates only (12Mbits/s). The
rise, fall times are balanced between the differential ter-
minals to minimize skew.

The USB1T1103 differs from earlier USB Transceiver in
that the V,/Vyy, and Vo/Viye terminals are now 1/O termi-

Functional Tables

nals rather than discrete input and output terminals.
Table 1 describes the specific terminal functionality
selection. Table 2 and Table 3 describe the specific Truth
Tables for Driver and Receiver operating functions.

The USB1T1103 also has the capability of various power
supply configurations, including a disable mode for
Vcceio disconnected, to support mixed voltage supply
applications (see Table 4) and Section 2.1 for detailed
descriptions.

Table 1. Function Select

SUSPND OE D+, D- RCV Vop/Vpo Vin'Vimo Function
L L Driving & Active Vpo Input Vo Input | Normal Driving
Receiving (Differential Receiver Active)
L H Receiving (") Active Vp, Output Vp, Output  |Receiving
L Driving Inactive® Vpo Input Vo Input | Driving during Suspend
(Differential Receiver Inactive)
H H 3 STATE™M Inactive®® & Output Vp, Output |Low Power State
Notes:

1. Signal levels is function of connection and/or pull-up/pull-down resistors.

2. For SUSPND = HIGH mode the differential receiver is inactive and the output RCV is forced LOW. The out-of-suspend signaling
(K) is detected via the single-ended receivers of the V,/V,, and V,/Vp, terminals.

Table 2. Driver Function (E = L) using Differential Input Interface

Vin/Vino Vp/Vpo Data (D+ / D-)
L L SEQ ©)
L H Differential Logic 1
H L Differential Logic 0
H H lllegal State

Notes:
3. SEO = Single Ended Zero

Table 3. Receiver Function (E = H)

D+, D' RCV vapo vamo
Differential Logic 1 H H L
Differential Logic 0 L L H

SEO L L

Notes:
4. X =Don't Care

5. RCV(0) denotes the signal level on output RCV just prior to the SEO or SE1 event. This level is stable during the SEO or SE1

event period.
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Power Supply Configurations and Options

The three modes of power supply operation are:
Normal Mode: Regulated Output and Regulator Bypass

1. Regulated Output: V¢ o is connected and V¢(5.0)
is connected to 5V (4.0V to 5.5V) and the internal
voltage regulator then produces 3.3V for the USB
connections.

2. Internal Regulator Bypass Mode: Vg0 is con-
nected and both V¢(5.0) and VRreg(3.3) are con-
nected to a 3.3V source (3.0V to 3.6V).

In both cases, for normal mode, the V¢ g is an indepen-
dent voltage source (1.65V to 3.6V) that is a function of
the external circuit configuration.

Sharing Mode: Vo is only supply connected. Vg
and Vggg are not connected. In this mode, the D+ and
D- terminals are 3-STATE and the USB1T1103 allows

external signals up to 3.6V to share the D+ and D- bus
lines. Internally the circuitry limits leakage from D+ and
D- terminals (maximum 10pA) and Vggo such that
device is in low power (suspended) state. Terminals
Vbusmon and RCV are forced LOW as an indication of
this mode with Vbusmon being ignored during this state.

Disable Mode: Vo is not connected. V¢ is con-
nected, or Vcc and VRygg are connected. 0V to 3.3V in
this mode D+ and D- are 3-STATE and Vpy is HIGH
Impedance (switch is turned off). The USB1T1103 allows
external signals up to 3.6V to share the D+ and D- bus
lines. Internally the circuitry limits leakage from D+ and
D- pins (maximum 10u A).

A summary of the Supply Configurations is described in
Table 4.

Table 4. Power Supply Configuration Options

. . . Normal Normal
Terminals Disable Sharing
(Regulated Output) | (Regulator Bypass)

Vee (BV) Connected Not Connected Connected to Connected to

to 5V source or <3.6V 5V Source VReg (3.3V)
[Max Drop of 0.3V]
(2.7V to 3.6V)
Vgeg (3.3V) 3.3V, 300pA Not Connected 3.3V, 300pA Connected to 3.3V Source
Regulated Output Regulated Output
Veeio <0.5V 1.65V to 3.6V Source 1.65V to 3.6V Source 1.65V to 3.6V Source
Vpy (3.3V) 3-STATE (off) 3-STATE (off) 3.3V Available if 3.3V Available if

Config = HIGH Config = HIGH

D =, D- 3-STATE (off) 3-STATE Function of Function of
Mode Set Up Mode Set Up

Vo'Voor Vi/Vino Invalid [I] L Function of Function of
Mode Set Up Mode Set Up

RCV Invalid [I] L Function of Function of
Mode Set Up Mode Set Up

Vbusmon Invalid [l] L Function of Function of
Mode Set Up Mode Set Up

OE, SUSPND, Config Hi-Z Hi-Z Function of Function of
Mode Set Up Mode Set Up

Notes:
6. Invalid [I] I/O are to be 3-STATE, outputs to be LOW.
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ESD Protection

ESD Performance of the USB1T1103

® HBM D+/D-: 15.0kV
m HBM, all other terminals (Mil-Std 883E): 6.5kV

ESD Protection: D+/D- Terminals

Since the differential terminals of a USB transceiver may
be subjected to extreme ESD voltages, additional immu-
nity has been included in the D+ and D- terminals with-
out compromising performance. The USB1T1103
differential terminals have ESD protection to the follow-
ing limits:

W 15kV using the contact Human Body Model

B 8kV using the Contact Discharge method as specified

in IEC 61000-4-2

Rc

11
+i- }T—'\;\:\,

ESD Valtage Source

Human Body Model

Figure 3 shows the schematic representation of the
Human Body Model ESD event. Figure 4 is the ideal
waveform representation of the Human Body Model.

IEC 61000-4-2, IEC 60749-26 and IEC 60749-27

The IEC 61000-4-2 standard covers ESD testing and
performance of finished equipment and evaluates the
equipment in its entirety for ESD immunity. Fairchild
Semiconductor has evaluated this device using the
IEC 6100-4-2 representative system model depicted in
Figure 5. Under the additional standards set forth by the
IEC, this device is also compliant with IEC 60749-26
(HBM) and IEC 60749-27 (MM).

Additional ESD Test Conditions

For additional information regarding our product test
methodologies and performance levels, please contact
Fairchild Semiconductor.

Rd
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Figure 3. Human Body ESD Test Model
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Figure 5. IEC 61000-4-2 ESD Test Model
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Absolute Maximum Ratings

The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The
device should not be operated at these limits. The parametric values defined in the Electrical Characteristics tables are
not guaranteed at the absolute maximum ratings. The “Recommended Operating Conditions” table defines the condi-
tions for actual device operation.

Symbol Parameter Min. Max. Unit
Ve (BY) Supply Voltage -0.5 +6.0 Vv
Veeio I/0O Supply Voltage -0.5 +4.6 \Y,
Iy Latch-up Current, V| =-1.8V to +5.4V 150 mA
Ik DC Input Current, V<0 -18 mA
v DC Input Voltage® 0.5 Veeio +0.5 Vv
lok DC Output Diode Current, Vg >V or Vg <0 +18 mA
Vo DC Output Voltage(® 0.5 Veeiot0.5 Vv
Output Source or Sink Current, Vg + 0 to Ve
lo Current for D+,D- Terminals 12 mA
Current for RCV, V/Vp 12 mA
lcc,lenD DC V¢ or GND Current +100 mA
ESD Immunity Voltage
Contact HBM
VEsD .
Terminals D+,D-, I | < 1A +15 kV
All other Terminals I | < 1pA 6.5 kV
Tstg Storage Temperature -40 +150 C
Power Dissipation
ProT lec (BY) 48 mw
lccio 9 mwW
Notes:
7. 10 Absolute Maximumun Rating must be observed.
8. Per ESD Methodology described on page 6.
Recommended Operation Conditions
Symbol Parameter Min. Max. Unit
Vee Supply Voltage 4.0 55 \%
Veeto I/0 DC Voltage 1.65 3.6 \Y
V| DC Input Voltage Range 0 Veeio 5.5 \Y
Va0 DC Input Range for Al/O, Terminal D+ and D- 0 3.6 \Y,
Ta Operating Ambient Temperature -40 +85 °C
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DC Electrical Characteristics
Supply Terminals

Over recommended range of supply voltage and operating free air temperature (unless otherwise noted).
Ve (5V) = 4.0V to 5.5V or Vgeg (3.3V) = 3.0V to 3.6V, Vo = 1.65V to 3.6V.

Limits
Symbol Parameter Conditions -40°C to +85°C | Units
Min. | Typ. | Max.
VRreg (3.3V) |Regulated Supply Output Internal Regulator Option; I, oap <300 pA  |3.00010] 3.3 3.6 v
oo Operating Supply Current Transmitting and Receiving at 12 Mbits/s; 4,001 8.0 mA
(Vees-0) CLoap = 50 pF (D+, D-)
lccio I/0 Operating Supply Current Transmitting and Receiving at 12 Mbits/s 1.0 20 mA
Icc apLey | Supply Current during IDLE: Vp + 2.7V, Vp .<0.3V; 30002 | A
FS IDLE and SEO (Vc5.0) SEO: Vp + <0.3V,Vp_ <0.3V
Iccio (sTaTic) | 1/O Static Supply Current IDLE, SUSPND or SEO 20.0 pA
lcc(pisaBLE) |Disable Supply Current Veeio =0V 250 uA
V¢ Connected
loc(suspnp) | Suspend Supply Current SUSPND = HIGH 25.0(12)
USB1T1103 OE = HIGH A
Vi =V, = OPEN
ICC'::;((SB;*AR' I/0 Sharing Mode Supply Current |V (5V) Not Connected 20.0 pA
ID+ (SHARING) |Sharing Mode Load Currenton  |V¢c (5V) Not Connected 10.0 uA
Ip +/2 D+/D- Terminals Config = LOW; Vp, = 3.6V
Ip+(pisaBLE) |Disable Mode Load Currenton  |V¢co Not Connected or OV 10.0 uA
Ip+/- D+/D- Terminals Config = Vp + = 3.6V LOW or HIGH
VeeTH V¢ Threshold Detection Voltage |1.65V < Vg o <3.6V
Supply Lost 3.6 \%
Supply Present 4.1
Veenys | Vee Thre'shold Detection Veeio = 1.8V 0.0 iy
Hysteresis Voltage
Veeiom Zgg,o Threshold Detection Volt- 2.7V < Vege < 36V
Supply Lost 0.5 v
Supply Present 1.4
Veeionys | Vecio Threshold Detection VReg = 3.3V
) 450 mV
Hysteresis Voltage
VREGTH Regulated Supply Threshold 1.65V < Voo £ VReG
Detection Voltage 2.7V < VRgg £ 3.6V v
Supply Lost 0.8
Supply Present 2.4014)
Vrearys' ™ |Regulated Supply Threshold Veeio = 1.8V 450 v
Detection Hysteresis Voltage
Notes:

9. Il oap includes the pull-up resistor current via terminal Vpy

10. The minimum voltage in Suspend mode is 2.7V.

11. Not tested in production, value based on characterization.

12. Excludes any current from load and Vpy current to the 1.5kQ) resistor.

13. Includes current between V,,, and the 1.5k internal pull-up resistor.

14. When V¢gio < 2.7V, minimum value for Viregry = 2.0V for supply present condition.

15. DC electrical measurements should be taken with unused inputs and I/O pins connected to a valid logic level. This applies for all
modes of device operation defined in the Functional Tables on Page 4.
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(7]
DC Electrical Characteristics m
Digital Terminals — excludes D+, D- Terminals 5'
Over recommended range of supply voltage and operating free air temperature (unless otherwise noted). 8
VCClO =1.65V to 3.6V. cC
Limits =
Symbol Parameter Conditions -40C° to +85°C | Units g
Min. Max. Q
Input Levels g
Vi LOW Level Input Voltage 0.3*Veeio \ =
ViH HIGH Level Input Voltage 0.6*Veeio \Y 2
Output Levels g
VoL LOW Level Output Voltage loL =2 mA 0.4 v »
loL = 100 =pA 0.15 R
Vou HIGH Level Output Voltage loy =2 mA Veeio - %4 v _g
lon = 100 =pA Vegio- O a
Leakage Current 3
I |Input Leakage Current [Vecio = 165V to 3.6V | £1.009 [ pA | :|
Capacitance 3
Cin Ciio |Input Capacitance |Termina| to GND | 10.0 | pF | a
Notes: 8
16. If Voeio 2 VReg, leakage current is higher than specified. <
o
z
=
DC Electrical Characteristics <
Analog I/O Terminals — D+, D- Terminals %
Over recommended range of supply voltage and operating free air temperature (unless otherwise noted). ‘g
Ve =4.0Vto 5.5V or VRgg = 3.0V to 3.6V. o
Limits Q
Symbol Parameter Conditions -40°C to +85°C | Units f—,
Min. ‘ Typ. ‘ Max. §
Input Levels — Differential Receiver
Vpi Differential Input Sensitivity [ Vip+) - Vi | 0.2 \Y
Vem Differential Common Mode Voltage 0.8 2.5 \
Input Levels — Single-ended Receiver
ViL LOW Level Input Voltage 0.8 \Y
Viy HIGH Level Input Voltage 2.0 \
Vhys Hysteresis Voltage 0.30 0.7 \%
Output Levels
VoL LOW Level Output Voltage R, =1.5kQ to 3.6V 0.3 \
Vou HIGH Level Output Voltage(1?) R, = 15kQ to GND 2.8 36 Y
Leakage Current
loFr | Input Leakage Current Off State | | | 1.0 | pA
CAPACITANCE
Cio | I/0 Capacitance |Termina| to GND | | 20.0 | pF
Resistance

© 2005 Fairchild Semiconductor Corporation
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Limits
Symbol Parameter Conditions -40°C to +85°C | Units
Min. | Typ. | Max.
ZpRvY Driver Output Impedance(8) 340 | 10| 40 Q
Z\N Driver Input Impedance 10.0 MQ
Rsw Switch Resistance 10.0 Q
VTERM Termination Voltage(19)20) Rpy Upstream Port 3.0 36 v

Notes:

17. If VOH minimum = VREG -0.2V.

18. Includes external resistors of 27Q on both D+ and D- terminals.
19. This voltage is available at terminal Vp and Vggg.

20. Minimum voltage is 2.7V in the suspend mode.

AC Electrical Characteristics
A 1/0 Terminals Full Speed

Over recommended range of supply voltage and operating free air temperature (unless otherwise noted).
Vee =4.0V to 5.5V or Vggg = 3.0V to 3.6V, Vo = 1.65V to 3.6V, C = 50 pF; R = 1.5K on D+ to Vpy.

Limits
Symbol Parameter Conditions -40°C to +85°C Unit
Min. ‘ Typ. ‘ Max.
Driver Characteristics
tr Output Rise Time C_ =50-125pF 4.0 20.0
10% to 90% ns
te Output Fall Time Figure 8, 12 4.0 20.0
. ) te/ tr Excludes First Transition o
tREM Rise/Fall Time Match from Idle State 90.0 1111 %
. @1 Excludes First Transition from
VcRrs Output Signal Crossover Voltage dle State see Waveform 1.3 2.0 \%
Driver Timing
t Propagation Dela
PLH Pag Y Figures 9,12 18.0 ns
tpHL (Vo/Vpos Vin/Vmo to D+/D-)
t Driver Disable Del
PHZ _nver Lisable belay Figures 11,12 150 | ns
tpLz (OE to D+/D-)
t Driver Enable Del
PZH _nver Enable Lelay Figures 11,13 150 | ns
tpzL (OE to D+/D-)
Receiver Timing
t P tion Delay (Diff
PLH ropagation Delay (Diff) Figures 10,14 150 | ns
tpHL (D+/D- to Rev)
t Single-Ended Receiver P tion Del
PLH ingle-Ended Receiver Propagation Delay Figures 10,14 18.0 ns
tpHL (D+/D- to V! Vo, Vin/Vino)
NOTES:
21. Not production tested; limits guaranteed by design.
© 2005 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Application Configurations

System ASIC
33V
USB1T1103 T
Other GPIO 16 [Config
USB OE Enable 1 1o
USB Data 2_Rev
3
USB Vp/Vpo VolVpo
USB ViVimo 4 1 ViVimo
USB SUSPND 5 | SUSPND
8 _INc
7
Vecio -
USB Vbus Det 8 Vbusmon I
Inter(ac;;er Supply
1.65V-3.6V

Figure 6. Upstream Connection in Bypass Mode with Differential Outputs

System ASIC
USB1T1103
16
Other GPIO ; Config 15 USB Receptacle Type A
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AC Waveforms
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Tape and Reel Specification
Tape Format for MHBCC and MLP

. . . . Cover Tape
Package Designator Tape Section Number Cavities Cavity Status Statusp
Leader (Start End) 125 (typ) Empty Sealed
MHX/MPX Carrier 2500/3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS
Dimensions are in inches (millimeters) unless otherwise specified.
—] 4001 —
l B——\ 200 £0.05 ——' 2155 £0.05
1754001 | | é
RN
550 £0.10 | |
1200 £030 ? f%\
| %!L P <
675:]0,10 :
| |
B'_L—s.uuu _i 01551005
0304005 SECTION  B-B
LT TH %
oad ——A0—— PKG. SIZE DIM.Ao DIM.Bo DIM.Ko
SECTON A 3.5X4.5 38+0.1 | 48+0. 0.9+0.1
3.0X3.0 33+0.1] 33+0. 0.9+0.1
2.5X4.5 28+0.1 ]| 48+0. 0.9+0.
25X3.5 2.8 +0. 3.8+0. 0.9+0.
2.5X3.0 2.8 +0. 3.3+0. 0.9+0.
25X25 2.8 +0. 2.8+0. 0.9+0.
DIMENSIONS ARE IN MILLIMETERS
NOTES: unless otherwise specified
1. Cummulative pitch for feeding holes and cavities (chip pockets) not to exceed 0.008[0.20] over 10 pitch span.
2. Smallest allowable bending radius.
3. Thru hole inside cavity is centered within cavity.
4. Tolerance is +0.002[0.05] for these dimensions on all 12mm tapes.
5. Ao and Bo measured on a plane 0.120[0.30] above the bottom of the pocket.
6. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.
7. Pocket position relative to sprocket hole measured as true position of pocket. Not pocket hole.
8. Controlling dimension is millimeter. Diemension in inches rounded.
REEL DIMENSIONS
Dimensions are in inches (millimeters) unless otherwise specified.
> < W1 Measured at Hub
W2 max Measured at Hub [ |3
A
B Min > |
DiaA | | TN Dia N
max
v
Y —
See detail AA DETAIL AA
v
Tape Size A B C D N w1 w2
12 13.0 0.059 0.512 0.795 7.008 0.488 0.724
mm
330 (1.50) (13.00) | (20.20) (178) (12.4) (18.4)
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TRADEMARKS

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ FRFET® PowerTrench® The Power Franchise®
Auto-SPM™ Global Power Resource™ Powerxs™ the
Build it Now™ Green FPS™ Programmable Active Droop™ pf A
) ® ranchise
CorePLUS™ Green FPS™ e-Series™ QFET TinyBoost™
CorePOWER™ Gmax™ Qs™ TinyBuck™
CROSSVOLT™ GTO™ Quiet Series™ TinyCalcm
CcTL™ IntelliMAX™ RapidConfigure™ TinyLogic®
Current Transfer Logic™ ISOPLANAR™ ’DTM TINYOPTO™
BE;EZEEE msg;glggUMPLERW S_aving our world, ImW/W/KW at a time™ T!nyPowerTM
EcoSPARK® MiCrOFET™ SignalWise™ T!nyPV_\/MTM
EfficientMax™ MicroPak™ SmartMax™ T|r_1yW|reTM
® . SMART START™ TriFault Detect™
MicroPak2™ SPM® TRUECURRENT™*

Fairchild® RlllerDrive™ STEALTH™ uSerDes™
Fairchild Semiconductor® mm!onMS?Mw SuperFET™
FACT Quiet Series™ oainy o SuperSOT™-3 Des
FACT® OptoHIT™ SuperSOT™-6 UHC®
FAST® OPTOPLANAR® SuperSOT™-8 Ultra FRFET™
FastvCore™ ® SupreMOS™ UniFET™
FETBench™ SyncFET™ VCX™

iter® Sync-Lock™ i ™
'lzlpaéml\lnter PDP SPMTMTM Y GSYSTEM o xlsngalMax
F-PES™ Power-SPM ENERAL

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

As used herein:

1. Life support devices or systems are devices or systems which, (a) are

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

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,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be reasonably
expected to result in a significant injury of the user.

system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,
under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their parts.
Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of production and manufacturing delays. Fairchild is taking strong measures to 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 Authorized Fairchild Distributors who are
listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for 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 warranty issues that may arise. Fairchild will not provide
any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Definition
Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.
Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
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
at any time without notice to improve the design.
Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.

Datasheet Identification | Product Status

Advance Information Formative / In Design

Preliminary First Production

No Identification Needed | Full Production

Obsolete Not In Production
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arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
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application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
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in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
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