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1. OVERVIEW

1. OVERVIEW

The S1F77310 series is the bus switch suitable for USB applications. The adopted CMOS process technology

characterizes the S1F77310 series by low power consumption. The compact PLP-8 adopted for the package
enables the S1F77310 series to be mounted on high-density assemblies.

The built-in level shift circuit eliminates the need of external level shift circuitry for the input to this IC.

1.1 Features

*Input voltage range :3.0Vto 3.6V
*Low-current consumption : 14pA (MAX)
+Static current : 1pA (MAX)
*Bus switch ON resistance :5.3Q (typ)
*Bus switch OFF capacitance : 1.7pF (typ)

1.2 Application

*Mobile communication equipment (mobile phones, cordless phones, and wireless communication
devices)

*Mobile AV equipment

*Home appliances

*Cameras, and video equipment
*Portable game devices
*Battery-based equipment

1.3 Package

-PLP-8 (1.60mm x 1.60mm)

1.4 Application Circuit Example

HS USB ® USB
Controller e— Connector
vee — S1F77310
D+
A A
Base Band I
Processor |
or FS USB D-
Controller A\:kc
I
|
XOE

Fig.1 Application Circuit Example
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1. OVERVIEW

1.5 Pin Assignment
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(TOP VIEW)
Fig.2 Pin Assignment Fig.3 Bus switch symbol

* Central land area in this IC is not used. Do not mount any pin.

1.6 Pin Description

Pin No. Pin Name Pin Description
1 XOE Bus switch enable input pin
2 HSD+ Data port (+)
3 D+ Data port (+)
4 GND GND pin
5 D- Data port (-)
6 HSD- Data port (-)
7 (NC) Nc pin
8 Vcc Power supply pin

1.7 Truth Table

XOE Bus Switch status
HIGH Disconnected
LOW HSD+ =D+, HSD- =D-
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1. OVERVIEW

1.8 Block Diagram

S1F77310

HSD + |X|%

D+

HSD- |X|%

VCC

Level
Shifter

Gate
Control

XOEM—%—>

.

‘

T

GND

Fig.4 Block diagram
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2. ELECTRICAL CHARACTERISTICS

2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Item Symbol Min. Max. Unit
Supply voltage Vce -0.3 4.6 \%
Input pin voltage XOE VIN -0.3 7.0 \%
Switch input voltage HSD+,HSD-,D+,D- Vsw -0.3 7.0 \%
Storage temperature TSTG -65 150 °C
2.2 Recommended Operating Conditions
Item Symbol Min. Max. Unit
Supply voltage Vcc 3.0 3.6 V
Input pin voltage XOE VIN 0.0 5.5 V
Switch input voltage HSD+,HSD-,D+,D- Vsw 0.0 55 \Y
Operating temperature Ta -40 85 °C
2.3 DC Electrical Characteristics
(Unless otherwise specified: Ta=-40°C to 85°C)
Item Symbol Conditions Vcc[V] Min. | Typ. Max. Unit
Clamp diode voltage VIK IL=18mA 3.0 -1.2 V
High Level Input voltage VIH 3.0t0 3.6 1.2 V
Low Level Input voltage VIL 3.0t0 3.6 0.4 \Y%
Input Leakage current IIN 0V<VINVCC 3.6 * -1.0 1.0 pA
OFF Stage Leakage current loz ov<Vsw<Vcc 3.6 * -1.0 1.0 pA
Power off Leakage current |OFF ov<Vsw<Vcc,Vee=0V 0.0 -2.0 2.0 pA
(D+, D-)
Switch ON resistance RoON Vsw=0.4V, IoN, =-8mA 3.0 5.3 8.0 Q
AON resistance ARON Vsw=0.4V, IoN, =-8mA 3.0 0.35 Q
ON resistance flatness RoON 0V<Vsw<1V, loN=-8mA 3.0 2 Q
(Flat)
Quiesent current Icc VIN=3.6V 3.6 1.0 pA
Current consumption lccT VIN=0V, Vsw=2.6V 3.6 14.0 pA

*  Describe the value based on the USB full speed standard.

EPSON
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2. ELECTRICAL CHARACTERISTICS

2.4 AC Electrical Characteristics

(Unless otherwise specified: Ta=-40°C to 85°C

Item Symbol Conditions Vcc[V] Min. | Typ. | Max.| Unit
Turn ON Time ton RL=50Q, CL=5pF 3.0t03.6 5 20 us
Turn OFF Time toFF | RL=50Q, CL=5pF 3.0t03.6 21 40 ns
Propagation Delay tPD RL=50Q, CL=5pF 3.3 0.25 ns
OFF Isolation OIRR | RL=50Q), CL=0pF, f=240MHz 3.0t03.6 -35 dB
Crosstalk Xtalk | RL=50Q), f=240MHz 3.0t03.6 -40 dB
-3dB Bandwidth BW RL=5002, CL=0pF, f=240MHz 3.0t03.6 1000 MHz
Channel to Channel tsk©) | RL=50Q, CL=5pF 3.0t0 3.6 50 ps
Skew
Skew of Opposite tsk) | RL=50Q, CL=5pF 3.0t0 3.6 20 ps
Transitions of the Same
Output
Total Jitter tj RL=50Q, CL=5pF, trR=tF=500ps at | 3.0t0 3.6 200 ps

480Mbps

2.5 Capacitance

(Unless otherwise specified: Ta=-40°C to 85°C

Item Symbol Conditions Vcc[V] Min. Typ. Max. Unit
Control input pin CIN Vce=0V, f=1MHz 0.0 7.0 pF
capacitance
Bus switch ON CoN VIN=0V, f=1MHz 3.3 3.7 pF
capacitance
Bus switch OFF CoFr | Vcec=0V, f=1MHz 0.0 1.7 pF
capacitance
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3. TYPICAL CHARACTERISTICS DIAGRAMS

3. TYPICAL CHARACTERISTICS DIAGRAMS
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Fig.7 Crosstalk
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4. TEST DIAGRAMS

4. TEST DIAGRAMS
<% VON Ll
S1F77310
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Fig.9 ON resistance
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Fig.10 OFF-leakage

S1F77310 trise = 500ps traLL = 500ps
HSDn ¢_
_’\Io_ Dn 800mV
Vv I C R Input: HSD+
1 ) : - o Vo P hsp-
[> ! l 400mv 10%
Vxoe Vou ————1 --
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Fig.11 AC characteristic Fig.12 Switch Propagation delay waveform
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Fig.13 Turn on/Turn off waveform
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4. TEST DIAGRAMS

trise = 500ps teaw = 500ps
— -
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—
Vou === = 1
800mvVv con
H - 'o
Input: HSD+ Outputl: HSD+ (or HSD-)
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400my — 0% 10%
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Fig.14 Switch skew test waveform

Network Analyzer
S1F77310 Rs
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VO ut

.

Fig.15 Bandwidth measurement circuit
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4. TEST DIAGRAMS

Network Analyzer
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Fig.16 OFF isolation

| NC Network Analyzer
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Fig.17 Crosstalk

S1F77310 S1F77310
Dn Dn
XOE | _D_ _ _
Vxoe = OV Capacitance Capacitance
Metar

Metar
—O HSDn f=1MHz —O HSDn f=1MHz

—O XOE

Fig.18 ON capacitance Fig.19 OFF Capacitance
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5. PACKAGE INFORMATION

5. PACKAGE INFORMATION

5.1 Package Outline

Top View
D
+ L
O
/
Index /
i
| <
| | !
1 z
Bottom View
(unit:mm)
Symbol Dimension in Milimeters
bb y Min. Nom. Max.
i b D — 1.6 —
E — 1.6 J—
. | :1 F — 0.65
1PIN IPIN _ —
50 T
b 0.1 — 0.3
— — bb 0.2 — 0.4
L1 — 0.09 —
ﬁ] Niimil LL — 0.1 —
7PIN X — i 01
G y — — 0.08
[e] b =
& x®
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5. PACKAGE INFORMATION

5.2 Marking
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REVISION HISTORY

REVISION HISTORY

Date revision modification note
08/05 1.0 New issue
1. Modify descriptions as follows.
Recommended Maximum Operating Ratings
— Recommended Operating Conditions
pin resistance — OFF Capacitance
Storage ambient temperature
— Storage temperature
Operating ambient temperature
— Operating temperature
Input level “High” — High Level Input Voltage
08/05 1.1 Input level “Low” — Low Level Input Voltage
Input terminal leak — Input Leakage Current
Switch off leak — OFF Stage Leakage Current
Power off leak current — Power off Leakage Current
Static current — Quiesentcurrent
Capacity — Capacitance
Description about note “*” in “2.3 DC Electrical Characteristics”.
Description about the unit in external package view
2. Add description “Fig.1  Application Circuit Example”.
3. Correct a writing error in “Fig.13 Turn on/Turn off waveform”.
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