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FUSB1500 — USB2.0 Full-Speed /
Low-Speed Transceiver with Charger Detection

Features Description

= Complies with USB2.0 Specification Thg !:USB1500 is a USBQ.O ES/LS tra_nsceivgr with
resistive charger detection. It is compliant with the

"  Supports 12Mbps and 1.5Mbps USB2.0 Speeds Universal Serial Bus Specification, Rev. 2.0 (USB2.0).

- Single EpdecdiBllode Signaling Ideal for portable electronic devices; such as mobile

- Slew-Rate Controlled Differential Data Driver phones, digital still cameras, and personal digital
- Differential Input Receiver with Wide Common- assistants; it allows USB Application Specific ICs

Mode Range and High Input Sensitivity (ASICs) and Programmable Logic Devices (PLDs) with
- Stable RCV Output during SE0 Condition power supply voltages from 1.65V to 3.6V to interface

ith the physical layer of the Universal Serial Bus.
- Two Single-Ended Receivers with Hysteresis W phys! Y a =g

. The FUSB1500 can be used as a USB device
"  Supports /O Voltage: 1.65V to 3.6V transceiver or a USB host transceiver. It can transmit

and receive serial data at both full-speed (12Mbps) and

Applications low-speed (1.5Mbps) data rates.
®  Dual-Camera Applications for Cell Phones ;r:;f;gsmsoo supports the SE Mode - controller
®  Dual-LCD Applications for Cell Phones, Digital

Camera Displays, and Viewfinders IMPORTANT NOTE

For additional performance information, please contact
analogswitch@fairchildsemi.com.

Ordering Information

Operating i
Top Packing
Part Number Terrllq};ir;ure Mark Package Method

FUSB 16-Pin, Molded Leadless Package (MLP),

FUSB1500MHX |~ -4010+85°C | 4500 |  JEDEC MO217 Equivalent, 3mm Square

Tape and Reel

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
FUSB1500 < Rev. 1.0.1
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Figure 1. Functional Block Diagram
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Pin Definitions

Pin Configuration

Config Vpu INT_N
OE_N VREG3V3

Rev I/ _: FSEO/VMO
By GND ([ | vovpo
v

m I_Exposed Diepad J D+
Suspnd (6] (o] |D-

Hiz Vio SpeedN

Figure 2. Pin Configuration (Top-Through View)

Pin # Name /0 Description
1 OE N | 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 V|p).

Receive data output. Non-inverted CMOS level output for USB differential input (CMOS

> RCV o output level is relative to V|p). Driven LOW when SUSPND mode is active; (SUSPND is
only enabled per the specific extended control table — see Table 4); RCV output is
stable and preserved during SEO condition.
Single-ended D+ receiver output VP (CMOS level relative to V|o); used for external

3 VP O |detection of SEO, error conditions, speed of connected device; driven HIGH when no
supply connected to Vgegays-
Single-ended D- receiver output VM (CMOS level relative to V|o); used for external

4 VM O |detection of SEO, error conditions, speed of connected device; driven HIGH when no
supply is connected to Vgegava-
Suspend. Enables a low-power state (CMOS level is relative to Vo). While the

5 SUSPND | FUSB1500 is suspended, it drives the RCV pin to logic “0” state. (Suspend is only
enabled per the specific extended control table — see Table 4).
High-Z input (CMOS level is relative to V,o). HIGH selects the high-Z mode, which puts

6 HiZ I |all the outputs, including VPU, in high impedance. There is a 100k weak pull-down on
this pin.

7 VIO Supply voltage for digital I/0 pins (1.65V to 3.6V). When not connected, the D+ and D-
pins are in three-state. This supply bus is independent of VPU and VREG3V3.

8 SPEED N | Speed selection input (CMOS level relative to Vo); adjusts the slew rate of differential

- outputs D+ and D- according to the extended control table (see Table 4).

9 D- Al/O | Data- bus connection.

10 D+ Al/O | Data+ bus connection; for FS peripheral mode, connect to VPU via 1.5kQ.

11 VO/VPO | Driver data input (CMOS level is relative to V\p); Schmitt-trigger input; VO is input pin
for SE Mode.
Driver data input (CMOS level is relative to V\p); Schmitt-trigger input; FSEOQ is input pin

12 PSR for SE Mode, see Table 2 and Table 3.

13 VREG3V3 Supply voltage input for 3.3V operation.
This interrupt is active LOW. It is asserted when an SEO is seen on the USB bus (SEO

14 INT_N O |detection circuit is only enabled per the specific extended control table). It is also
referenced to Vo.
Pull-up supply voltage (3.3V+300mV); connect an external 1.5kQ resistor on D+

15 VPU (FS data rate) or D- (LS data rate). Internal switch is controlled by the CONFIG,
SPEED_N, and SUSPND input pins (see Table 4).
USB connect or disconnect, software-control input. SPEED_N and SUSPND also gate

16 CONFIG | -
the pull-up resistor (see Table 4).

ED)i(goF,saeg GND GND | GND supply bonded to exposed die pad to be connected to the PCB GND.

© 2008 Fairchild Semiconductor Corporation
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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 Test Conditions Min. Max. | Units
Vio I/O Supply Voltage -0.5 4.6 \Y
VVPU’ Regulated Supply Voltage and Pull-up Supply 0.5 4.6 v
REG3V3
Iy Latch-up Current Vin =-1.810 +5.4V 150 mA
lik DC Input Current Vin< O -50 mA
Vin DC Input Voltage“) -0.5 Vio +0.5 Y
lok DC Output Diode Current Vout > VRegavszor < 0 +50 mA
Vour | DC Output Voltage! 05 | Vo+05 | V
DC Output Source or Sink Current for D+, D- Pins | Voyt = 0 to VRegavs +50
I i mA
ouT 3'\(;'/(\3;tput Source or Sink Current for RCV, Vour = 0 10 Veecays +15
'VF;ZiSDV& DC Vyneaavs of GND Current £100 | mA
Pins D+, D-, I, < 3uA | -10500 +10500
VREG3V3, VIO, and
Human Body Model, JEDEC: JESD22-A114 GND; I, < 3uA:; -12000 | +12000
lA”f}hir Pins, 6500 | +6500
ESD s - b v
Machine Model, JESD22-A115 200
Charged Device Model, JEDEC: JESD-C101 +1500
Air Gap +15000
IEC 61000-4-2
Contact +8000
Tsta Storage Temperature Range -40 +125 °C
| 48
Pp Power Dissipation CCVREGSVS) mW
lccio 9
Note:

1. Absolute maximum ratings for /O must be observed.

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 Test Conditions Min. Max. Units
Vgegavs | DC Supply Voltage 3.0 3.6 \Y
Vio I/0 DC Voltage 1.65 3.60 \Y%
VN DC Input Voltage Range Vio Vv
Vao DC Input Range for Al/Os Pins D+ and D- 3.6 \"
Ta Operating Ambient Temperature -40 +85 °C

© 2008 Fairchild Semiconductor Corporation
FUSB1500 - Rev. 1.0.1 4
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Electrical Characteristics — Supply Pins DC Characteristics

Unless otherwise noted, values are over the recommended range of supply voltage and operating free air
temperature. Vgegays = 3.0V to 3.6V and Vo = 1.65V to 3.6V.

2. |l oapincludes the pull-up resistor current via the VPU pin.

3.  The minimum voltage in Suspend Mode is 2.7V.

4. Not tested in production; value based on characterization.

5. Excludes any current from load and Vpy or Vs current to the 1.5kQ and 15kQ pull-up / pull-down resistors
(200pA typical).

. Ta=-40°C to 85°C .
Symbol Parameter Test Conditions - Units
Min. | Typ. | Max.
Vregavs | Regulated Supply Input®® 30 | 33 | 36 Y%
| Operating? Supply Current Transmitting and Receiving at 4 8 mA
VREGSVS | (Veegava)" 12Mbps; Cioap = 50pF(D+, D-)
. Transmitting and Receiving at
locio /O Operating Supply Current® 12Mbps 9 9 1 2 mA
| Supply Current During FS Idle and | IDLE: Vp, > 3.0V, Vp. < 0.3V; 500 A
IDLE SEO (Vreaavs)® SEO: Vp, < 0.3V, Vp. < 0.3V H
lcciosTaTicy | /O Static Supply Current IDLE, SUSPND, or SEO 20 pA
Suspend (V ) Suppl SUSPND =H; OE_N=HorL; D+
lsusPND Curf;m(s) REG3V3) SUPPYY = D- = Not Floating; VM = VP = 25 | pA
Open
Disable-Mode (Vgeaavs) Supply VIO Not Connected, D+ = D- =
I 25 A
DISABLE | Gurrent® Not Floating H
IsHARING I/O Sharing-Mode Supply Current | VREG3V3 Not Connected 20 pA
| Sharing-Mode Load Current on VREG3V3 Not Connected, 10 A
D+ (SHARING) | D/D- Pins CONFIG = LOW, Vp. = 3.6V H
Supply Lost 0.5
VRer V|0 Threshold-Detection Voltage \%
Supply Present 1.4
V|0 Threshold-Detection _
Vio_tys Hysteresis Voltage™ Vreeavs = 3.3V 450 inv
Notes:

© 2008 Fairchild Semiconductor Corporation
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Electrical Characteristics — Digital Pins DC Characteristics

Excludes D+ and D- pins. Unless otherwise noted, values are over the recommended range of supply voltage and
operating free air temperature. Vgegavs = 3.0V to 3.6V and Vo = 1.65V to 3.6V.

Ta=-40°C to 85°C

6. Not tested in production; value based on characterization.

Symbol Parameter Test Conditions - Units
Min. Max.
Input Levels
Vi LOW-Level Input Voltage 0.3 \Y
Vi HIGH-Level Input Voltage 0.6V
Output Levels
loL = 2.0mA 0.4
VoL LOW-Level Output Voltage \'%
lo. = 100pA 0.15
lOH =2.0mA V|o -0.4
VoH HIGH-Level Output Voltage \
lon = 100pA Vio-0.15
Leakage Current
I Input Leakage Current, Excluding HIZ Vo = 1.65 10 3.60V -1 +1 pA
Capacitance
Cin,Cyo |Input Capacitance@ Pin to GND 10 pF
Resistance
Ruiz Pull-Down Resistance on HIZ Input Pin 100 kQ
Rchrapu | Pull-Up Resistance for CHRGR Function 105 171 kQ
Note:

© 2008 Fairchild Semiconductor Corporation
FUSB1500 - Rev. 1.0.1
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Electrical Characteristics — Analog I/O Pins DC Characteristics

Unless otherwise noted, values are over the recommended range of supply voltage and operating free air
temperature. Vgegays = 3.0V to 3.6V and Vo = 1.65V to 3.6V.

Ta=-40°C to 85°C

Symbol Parameter Test Conditions Units
Min. Max.
Input Levels — Differential Receiver
Vp | Differential Input Sensitivity | Vinos - Vins | 0.2
Vem Differential Common Mode Voltage 0.8 2.5
Input Levels — Single-Ended Receiver
Vi LOW-Level Input Voltage 0.8 Vv
Viu HIGH-Level Input Voltage 2.0
Vhys Hysteresis Voltagem 0.4 0.7
Output Levels
VoL LOW-Level Output Voltage R, = 1.5kQ to 3.6V 0.3
Vou | HIGH-Level Output Voltage® R, = 15kQ to GND 2.8 3.6
Leakage Current
lorr ‘ Input Leakage Current — Off State ‘ -1 ‘ +1 HA
Capacitance
Cio ‘ /O Capacitance” ‘ Pin to GND ‘ 20 pF
Resistance
Zorv | Driver Output Impedance™® Steady State 34 44 Q
Zn Driver Input Impedance 10 MQ
Rsw Switch Resistance Isw = 0 to 10mA 15 Q
Vieaw | Termination Voltage!'®'" Rpy - Upstream Port 3.0 3.6 %
Notes:

7. Not tested in production; value based on characterization.
8. VOH minimum = VREGSVS —-0.2V.

9. Includes external 33Q + 1% on both D+ and D- pins to comply with USB2.0.

10. This voltage is available at the VPU and VREG3V3 pins.

11. Minimum voltage is 2.7V in Suspend Mode.

© 2008 Fairchild Semiconductor Corporation
FUSB1500 - Rev. 1.0.1
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Electrical Characteristics — Al/O Pins AC Characteristics, Full Speed

Unless otherwise noted, values are over the recommended range of supply voltage and operating free air
temperature. Vgegavs = 3.0V to 3.6V and Vo= 1.65V to 3.6V.

Ta=-40°C to 85°C Units
Symbol Parameter Test Conditions - a3)
Min. | Typ. Max.
Driver Characteristics, FS Mode
: . (13,14) 10% to 90% | VOH - Vo|_| )
Fi .
trr FS Output Rise Time C. = 50 pF; Figure 3 4 20 ns
L= s
C(13,14) 90% to 10% | Vou - Vo |;
trr FS Output Fall Time C, = 50 pF; Figure 3 4 20
terem | FS Rise/Fall Time Match(™™) }ﬁétgq%ggusﬁif‘eF'rSt Transition | g4 111] %
: @3,14) | Excludes First Transition from VRegava/2
Vcrs | Output Signal Crossover Voltage ldle State 1.3 +200mV 2.0 \Y
Driver Characteristics, LS Mode
: : (13,14) 10% to 90% | VOH - Vo|_| )
tir LS Output Rise Time C. = 50 to 600pF: Figure 3 75 300 ns
L (13,14) 90% to 10% | Vou - Vo |;
tr LS Output Fall Time C. = 50 to 600pF: Figure 3 75 300
tew | LS Rise/Fall Time Match talte Excludes First Transition | gg 125 | %
Vers | Output Signal Crossover Voltage!®' E!)I(glgctjaetse First Transition from 1.3 2.0 \
Driver Timing, FS Mode
tri | Propagation Delay, Input Edge Rates = 2.5ns; 20 ns
FSEQ/VO/VPO/ VMO to D+/D- Figure 4
tpuL 20 ns
tsz . . . . 18 ns
Driver Disable Delay, OE_N to D+/D- | Figure 6, Figure 8
tp|_z 18 ns
tPZH . . . 18 ns
Driver Enable Delay, OE_N to D+/D- | Figure 6, Figure 8
tpzL 18 ns
Driver Timing, LS Mode''?'®
Receiver Timing, FS and LS Mode
tpL Differential Receivergropagation &) = Bsl2, (Hawie 5, (Femio © 21 ns
toy. | Delay, D+/D-to Rey"® t ’ ' 21 | ns
triv | Single-Ended Receiver Propagation Ci = 150F. Figure 5. Fiaure 9 18 ns
Delay, D+/D- to VP, VM L= Topr, Figure o, g
tpHL 18 ns
SEO Detection Timing""®
. . Suspend,
towszo | i Vot Detection for Config,Speed N=011 260 ns
- VIO=VREG3V3= 3.6V
Notes:

12. Edge rates of Low Speed (LS) mode dominate; consequently, there are no propagation delays specified for LS Mode.
13. Not production tested; guaranteed by characterization.
14. Typical conditions are at 25°C and 3.3V.
15. Excludes exiting Suspend or HiZ Mode.

© 2008 Fairchild Semiconductor Corporation
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Typical Performance Characteristics
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Figure 7. Load for D+/D- Figure 8. Load for Enable and Disable Time
Test Point
DUT d)
15pf ——

Figure 9. Load for VM, VP, and RCV

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Functional Description

The FUSB1500 transceiver is designed to convert
CMOS data into USB differential bus signal levels and to
convert USB differential bus signals to CMOS data. The
FUSB1500 supports the SE Mode interface from the
controller and has an extended Control Mode that
enables a simplified dedicated charger functionality via a
weak pull-up resistance (nominally 125kQ). This mode is
described in Table 4.

To minimize EMI and noise, the outputs are edge-rate
controlled with the rise and fall times defined for full-
speed (12Mbps) and low-speed (1.5Mbps) data rates.
The rise and fall times are balanced between the
differential pins to minimize skew.

Table 1. Function Table for USB Mode

The FUSB1500 is defined as a self-powered device, or
bus-powered where the regulation down to 3.3V is
external to the FUSB1500, so it accepts the regulated
3.3V as its supply input. The Vo rail supports 1/Os of
1.65V to 3.6V.

If Vo is lost, the pins go into the high-Z state. If Vo is
present, but the Vgegavs power supply is lost, the high-Z
detection circuit still functions.

USB Mode

Table 1 describes the specific pin functionality when
USB Traffic Mode is selected. This is also referred to as
normal mode. Table 2 and Table 3 describe the specific
truth tables for driver and receiver operating functions.

OE_N | Hi-Z D+, D- RCV VP/VM Function
LOW LOW Driving & Receiving Active Active | Normal Driving (Differential Receiver Active)
HIGH | LOW Receiving""® Active Active Receiving
. A7 . (18) Driving during Suspend
Lo O Driving TTEERE gee (Differential Receiver Inactive)
Notes:

16. Signal levels on the D+ and D- pins are determined by external connections and Table 4 (Extended Control

Configurations).

17. When in Suspend Mode (see Table 4 for suspended configurations), the differential receiver is inactive and the
RCV output is forced LOW. Out-of-suspend signaling (K) is detected via the single-ended receiver outputs VP

and VM.

18. The states of VP and VM are functions of signal levels on D+/D- in normal mode.

Table 2. Driver Function (OE_N = L, HiZ= L or Floating ) USB Transmit Mode

FUSB1500
FSEO/VMO VO/VPO
Data (D+, D-)
LOW LOW Differential Logic 0 (01)
LOW HIGH Differential Logic 1 (10)
HIGH LOW SE0"? (00)
HIGH HIGH SE0"? (00)

Note:
19. SEO — Single-Ended Zero.

Table 3. Receiver Function (OE_N = H, HiZ= L or Floating ) USB Receive Mode

D+, D- RCV vp& VM
Differential Logic 1 HIGH HIGH LOW
Differential Logic 0 LOW LOW HIGH

SEO RcvE) LOW LOW
X-(Sharing Mode)®? LOW HIGH HIGH

Note:
20. VP = VM = HIGH indicates Sharing Mode.

21. Denotes the signal level on output RCV prior to the SEO event. This level is stable during the SEO event period.
22. Sharing mode is not a function of D+/D- but is entered when Vg is present and Vgregays is disconnected.

© 2008 Fairchild Semiconductor Corporation
FUSB1500 - Rev. 1.0.1
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Functional Description (Continued)

Extended Control Mode

This block of control has a multi-function role; it is used
to signal a SEQ detect to the host via INT_N and uses a
weak resistor pull-up method for charger detection.

Note that the signaling of SEO via INT_N is only enabled
for the state “011” and all SEO events can still be
decoded from the VP, VM, and RCV outputs.

When the three inputs (SUSPND, CONFIG, and
SPEED_N) are not “011,” INT_N is not active; the SEQ
detector (RCV = 0) is not active and its latch is set to
HIGH. When the “011” is seen on the inputs, the
FUSB1500/1501 is waiting for an SEQ event. When the
SEO event (deglitched) is detected, INT_N goes active

SEO Detector with
Glitch rejection

(HL transition). The host detects this INT_N signal and
configures the inputs to the pattern “110” or “010” to
keep the 1.5kQ pull-up enabled. The INT_N signal is
then de-asserted and the SEQ detector reset.

If a code other than “010” or “110” is written, the mode
configuration is a function as described in Table 4 and the
SEO detector and INT_N are de-asserted to reset states.

When entering the state “111,” which enables the weak
pull up resistor for charger detection, the D+/D- drivers
are automatically configured to USB receive mode
(equivalent to OE_N HIGH).

Figure 10 shows the extended control logic and Table 4
the truth table for the extended control.

D+ &
[Poto ——O INT_N
_ O 2 Latch Pin 14
L
T A
En_Reset
T \
. Config e Config_Int Vpu
' Decoder | 2PeSC
Suspnd
- Suspnd . Rwkpu_en \
[Pins -]
N\ swi1
105KQ-150KQ
D [FinTo]
Figure 10. Extended Control Function

Table 4. Extended Control

Hi-Z |SUSPND | CONFIG | SPEED_N Function
USB Mode, Default
0 0 0 0 No 1.5kQ Pull-up FS State
1 0 1.5kQ Pull-up FS |USB Mode
0 1 No 1.5kQ Pull-up LS |USB Mode
0 0 1 1 Pull-up On After Detecting SEO Fs |Suspend, Conditional
Pull-up
1 0 No 1.5kQ Pull-up FS |Suspend
1 1 1.5kQ Pull-up FS |Suspend
1 0 1 No 1.5kQ Pull-up LS |Suspend
0 1 1 1 No 1.5kQ Pull-up, 125kQ Pull-up USB Rx Mode &
Connected RWPU On
VP, VM, D+, D-, RCV High .
1 X X X Impedance, SW1 and SW2 Open Hi-Z Mode

© 2008 Fairchild Semiconductor Corporation
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Functional Description (Continued)

Power Supply Configurations and Options
The three modes of power-supply operation are:

= Normal Mode — The VIO and VREG3V3 pins are
connected. Vo is an independent voltage source
(1.65 to 3.6V) that is a function of the external
circuit configuration.

= Dijsable Mode — VIO is not connected; VREG3V3 is
connected. In this mode, the D+, D- pins are three-
state and the device enters low-power (suspended)
state upon detection of Vg lost.

*  Hi-Z Mode — When the Hi-Z pin is pulled HIGH, with
VREG3V3 powered, the RCV/VP/VM interface can
be used to access the Baseband for production test
programming. VP/VM/RCV are in high impedance
states.

Table 5. Power Supply Mode Configuration Options

»  Sharing Mode — Vg is the only supply connected. In
this mode, the D+ and D- pins are three-state and
the FUSB1500 allows external signals up to 3.6V to
share the D+ and D- bus lines. Internally, the
circuitry limits leakage from the D+ and D- pins
(maximum 10uA) and V|o such that device is in low-
power (suspended) state. The VP and VM pins are
driven HIGH and RCV is forced LOW as an
indication of this mode. Can be used for production
test programming via D+/D-. to UART or Baseband
processor. HiZ is to be Low or Floating to ensure
VP/VM/RCV is signaled to processor.

A summary of the supply configurations is described in
Table 5.

Pin Hi-Z Sharing Disable Normal
VREG3V3 3.3V Extgrnally Not Connected Connected 3.3V Externally Supplied
Supplied
VIO 1.65-3.6V e e sl Not Connected 1.65V- 3.60V Source
Source Source
VPU Three-State (Off) | Three-State (Off) | Three-State (Off) | Function of Mode Set-up
D+, D- Three-State Three-State Three-State Function of Mode Set-up
VP / VM Three-State HIGH Invalid® Function of Mode Set-up
RCV Three-State LOW Invalid® Function of Mode Set-up
VPO, VMO,
SPEED_N,OE_N, Inputs Inputs Three-State Function of Mode Set-up
SUSPND, CONFIG
HiZ HIGH LOW or Floating Three-State LOW or Floating
INT_N HIGH HIGH Three-State Function of Mode Set-up

Note:
23. Three-state or driven LOW.

Single Ended Zero Detection Timing

The SEO detection logic is activated when entering the
state “011” (SUSPND, CONFIG, and SPEED_N) and
the logic waits to detect an SEO event. Since the
FUSB1500 can also be used as an LS host device, it is
important to ensure that the t gt time for the USB2.0
specification is met. t gt is the minimum time to not
interpret LS differential signaling as an SEO and is
210ns in duration. Similarly for FS differential signaling,
there is a time period, tgst time, of 14ns.

Seeing an SEO for greater than t g7 results in the INT_N
pin toggling LOW. The FUSB1500 is designed for 260ns

(typical).

Exiting HiZ or Suspend Mode Timing

As the RCV path is required to maintain the previous
state through an SEOQ event, there is the possibility when
exiting HiZ or Suspend Mode to have the previous result
stored. The transition through the SEO decode logic is
such that software should ignore RCV for at least 100ns
when exiting HiZ mode to ensure the correct D+/D- state
is available on the RCV output.

© 2008 Fairchild Semiconductor Corporation
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Hi-Z and Sharing Mode for Production Test

When in production test, to gain access to the processor
or UART, the D+/D- pins can be used (Sharing Mode) or
the RCV/VP/VM interface of the host side of the
FUSB1500 (Hi-Z). If sharing the D+/D- pins then
VREG3V3 is unpowered and the processor is signaled
this mode via the VP/VM outputs being pulled High and
the RCV pin is pulled Low.

1.65-1.95V 3.0-3.6V
VIO VREG3V3
SUSPND
CONFIG
SPEED_N
OEb 0, | 3-STATE
VPO +T—
BaseBand Y | SR
Processor FSEO D- L
3-STATE
RCV
3-STATE | \p
3-STATE VM
HIGH Hiz

Production
Test Jig

Using RCV/VP/VM/HIZ as Interface to
Production Test -VREG3V3 Powered

Figure 11.

If the RCV/VP/VM interface is to be used by production
test then Hi-Z is pulled High, with VREG3V3 remaining
powered.

Figure 11 indicates the production test scenarios.

UNPOWERED

f

VIO VREG3V3

SUSPND
CONFIG

SPEED_N
OEb b
VPO +

FSEO D- 1
LOW RCV

HIGH |\
HIGH

1.65-1.95V

Production
Test Jig

3-STATE
3-STATE
e

BaseBand
Processor

VM
HiZ

To UART
or
Baseband

Using D+/D- as Interface to Production
Test -VREG3V3 Unpowered

Production Test Using Hi-Z or Sharing Mode
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Physical Dimensions
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NOTES:

BOTTOM VIEW

A. SIMILAR TO JEDEC REGISTRATION MO-217,
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER

ASME Y14.5M, 1994
D. LANDPATTERN RECOMMENDATION IS PER

FSC INTERNAL DESIGN

E. DRAWING FILENAME: MLP16HBrev4

Figure 12. 16-Pin, Molded Leadless Package (MLP), JEDEC MO217 Equivalent, 3mm Square

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.
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DETAIL A

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http//www.fairchildsemi.com/packaging/.

Tape and Reel Specifications

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http://www.fairchildsemi.com/packaging/3x3MLP Pack TNR 16L.pdf.
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TRADEMARKS

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

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidiares, and is not
intended to be an exhaustve listof all such trademarks.

ACCuP owe ™ F-PFS™ Power-SPM™ The Power Franchize®

Auto-SPM™ FRFET® PowerTrench® The Right Technology for Your Success™

AN CAPTI Global Power Resource™ Fowerxs™ tha

Biuild it Mow™ Green FRS™ Programmable Active Droop™ pmnm”

CorePLLIS™ Green FPS™ e-Serigs™ QFE TinyBoostm™

CorePOWERT™ G o™ Qs™ TiryBuckm

CROSSYOLT™ GTOm™ Quiet Series™ TinyCalc™

CTL™ Intellitg AT RapidConfigure™ TinyLogic®

Current Transfer Logic™ ISOPLANAR™ ":)TM TINYORTO™

DEUXPEED MegaBuck™ Saving our word, TrmyWVIKWY at a time ™  TinyPower™

Dual Cagl ™ MICROCOUPLER™ SignalyVise™ TinyPyh™

E;_DSPASK@TM M!chFETTT: Srrartlzxm™ Tinyire™

|C|enut ax M!chF'ak - SMART START™ TriFault Detect™

ESB%T MicroPakZ SPMe TRUECURRENT®
M|IlgrDr|veTT':l STEALTH™ pserDes™

Fairchild Semiconductor® ke st Supers ™3 Des’

FACT Quigt Series™ o et il

FACT® OptoHT™ SuperSOT™-A Ultra FRFET™

FAST® OPTOLOGIC™ | SupreMOs® UniFETT™

FastvCaore™ OPT%PLANAR SYNCPETT YeHm

FETBench™ Sync-Lock™ Yisualla

o SYSTEM i
Flashyyriter POP SPM™ GENERAL™ LS
FPS™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT T MAKE CHANGES W THOUT FURTHER NOTICE TO ANY PRCOUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTICN, R DESIGN. FAIRCHILD DOES NOT ASSUME ANY LABILITY ARISING QUT OF THE AFPLICATION CR LISE CF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SFECIFICATIONS DG NOT EXPAND THE TERM S OF FAIRCHILD'S WORLDWWDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIM,
WHICH COVERS THESE PRCDUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NCT ALUTHORIZED FOR USE AS CRITICAL COMPONENTS IN UFE SUPFCRT DEVICES OR SYSTEMS WITHOUT THE
EXFRESS WHRITTEN APPRCVAL OF FAIRCHILD SEMICCHNDUCTOR CORPORATICN.
As used herein:

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

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfetting Policy. Fairchild's AntCounterfeiting Policy is also stated onour extemal webste,
wisiwy fairchildsemi.com, under Sales Suppart.

Courterfeiting of semiconductor partsis a growing problerm in the industry, All manufacturers of semiconductor products are expenencing counterfeitng of their
parts. Custormers who inadvertently purchase counterfett parts experience many problerms such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild istaking strong measures to protect ourselves and our custorrers fromthe
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directy from Fairchild or from Authorized Fairchild
Distributors who are listed by country on ourweh page cited above. Products custorrers buy either from Fairchild directly or from Authorized Fairchild Distibutors
are genune parts, have full traceahility, meet Fairchild's quality standards for handling and storage and provide accessto Fairchild's full range of up-to-date
technical and product information. Fairchild and our Authorized Distributors will stand behind all wamranties and will appropriately address any warranty issues that
may anse. Fairchild wall nat prosvide any warmranty coverage or ather assistance for parts bought from Unauthonzed Sources. Fairchild is commited to combat this
global problem and encourage our customers to do their part in stopping this practice by buying direct or from authonized distributors

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet ldentification Product Status Definition
i — Farrrative / Datasheet contains the design specifications for product developrment. Specifications may change
In Design in any manner without notice.

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

FikSE,POHLCH o Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Semiconductar reserves the nght to make

Mo |dentification MNezded changes at any time without notice to improve the design

Full Production

Diatasheet contains specifications on a product that is discontinued by Fairchild Semiconductar,

Obsolete The datasheet is for reference information only.

Mot In Production
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