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1. OVERVIEW

1. OVERVIEW

The S1F77330 series is the bus switch suitable for USB applications. The adopted CMOS process technology
characterizes the S1F77330 series by low power consumption. The compact WCSP adopted for the package
enables the S1F77330 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

e Input voltage range :3.0Vto 3.6V
e  Low-current consumption 1 14pA (MAX)
e  Static current : 1pA (MAX)
e  Bus switch ON resistance 1 6.0Q (typ)

e Bus switch pin capacity (D system) : 2.7pF (typ)

e Bus switch pin capacity (D* system) : 1.45pF (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

e  SIF77330MOA : PLP-10 (2.50mm X 2.70mm)
S1F77330B0A: WCSP-10 (1.118mm x 1.625mm)

1.4 Application Circuit Example

S1F77330 S1F77330
VDD — D1X VDD —
usB
DX D1Y USB Host v
FS USB Oﬁ_ Connlecmr Controller m DX
Controller | :
or | | UsB
ysiss A, :
DY O/:/A D2Y usB ) A4 DY
Connector USB Device A\:\c
2 Controller
=
] ]
SEL XOE 1 1
] ]
SEL XOE
Figure 1 Application Circuit Example
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1. OVERVIEW

1.5 Pin Assignment(S1F77330MO0A)
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(TOP VIEW)

Figure 2 Pin Assignment

v—

X —o T A
|
oy

DY o—T
A
|

SEL —

XO —— Control

Figure 3 Bus switch symbol

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

1.6 Pin Description(S1F77330MO0A)

D1X

D2X

D1Y

D2Y

Pin No. Pin Name Pin Description
1 VDD Power supply pin
2 D1X Data port 1 (X)
3 D1Y Data port 1 (Y)
4 D2X Data port 2 (X)
5 D2Y Data port 2 (Y)
6 Vss GND pin
7 XOE Bus switch enable input pin
8 DY Data port COM(Y)
9 DX Data port COM(X)
10 SEL Switch select input pin

1.7 Truth Table(S1F77330MOA)

SEL XOE Bus Switch status
X HIGH Disconnected

LOW LOW DX =D1X, DY =D1Y

HIGH LOW DX = D2X, DY = D2Y

Seiko Epson Corporation

S1F77330 Series Technical Manual
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1. OVERVIEW

1.5 Pin Assignment(S1F77330B0A)

1 2 3
TR ~ >
A I SEL I D1X
TP v—— DIX
\
| VDD DX O/'
rTN N TS . A Dp2x
C I DX i D1y} I
I w— D1Y
~~ ~ DY -
’ ’
D t oy ) 1 D2 ) I A—— pov
A ;- \\ N I
E — 1 VSS, — |
AR NP SEL —
| |
\XOE, \D2Y, XO —— Control
-~ _—
(TOP VIEW)
Figure 2 Pin Assignment Figure 3 Bus switch symbol
1.6 Pin Description(S1F77330B0A)
Pin No. Pin Name Pin Description
Al SEL Switch select input pin
C1 DX Data port COM(X)
D1 DY Data port COM(Y)
F1 XOE Bus switch enable input pin
E2 Vss GND pin
F3 D2Y Data port 2 (Y)
D3 D2X Data port 2 (X)
C3 D1Y Data port 1 (Y)
A3 D1X Data port 1 (X)
B2 VDD Power supply pin
1.7 Truth Table(S1F77330B0A)
SEL XOE Bus Switch status
X HIGH Disconnected
LOW LOW DX =D1X, DY = D1Y
HIGH LOW DX = D2X, DY = D2Y
S1F77330 Series Technical Manual Seiko Epson Corporation 3
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1. OVERVIEW

1.8 Block Diagram

D1X

D2X

D1Y

D2Y

SEL

XOE

DX

VDD

S1F77330
v
ﬁl\\c
A
:
|
A |
|
|
|
’ :
Level :
Shifter -‘ |
Level L\) Gate _J'
Shifter Control

TF
TF

.

3
£|X|DY
i

T

VSS

3

Figure 4 Block diagram

Seiko Epson Corporation

S1F77330 Series Technical Manual
(Rev.2.1)



2. ELECTRICAL CHARACTERISTICS

2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Iltem Symbol Min. Max. Unit
Supply voltage VDD -0.3 4.6 V
Input pin voltage XOE, SEL VIN -0.3 7.0 V
Switch input voltage D1X,D2X,D1Y,D2Y,DX,DY Vsw -0.3 7.0 V
Storage temperature TSTG -65 150 °C

2.2 Recommended Operating Conditions

Item Symbol Min. Max. Unit
Supply voltage VDD 3.0 3.6 \%
Input pin voltage XOE,SEL VIN 0.0 5.5 V
Switch input voltage D1X,D2X,D1Y,D2Y,DX,DY Vsw 0.0 5.5 V
Operating temperature Ta -40 85 °C

2.3 DC Electrical Characteristics

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

Item Symbol Conditions VDD[V] Min. | Typ. Max. Unit
Clamp diode voltage VIK IL=18mA 3.0 -1.2 V
High Level Input voltage VIH 30t036| 1.2 \%
Low Level Input voltage VIL 3.0t0 3.6 0.4 \%
Input pin leak IIN OV<VINSVDD 3.6* -1.0 1.0 pA
Switch off leak loz 0V<Vsw<VDD 3.6* -1.0 1.0 pA
Power off Leakage current lIoFF 0V<Vsw<VDD,VDD=0V 0.0 -2.0 2.0 pHA
(DX, DY)
Switch ON resistance RoN Vsw=0.4V, IoN, =-8mA 3.0 6.0 9.0 Q
AON resistance ARON Vsw=0.4V, IoN, =-8mA 3.0 0.35 Q
ON resistance flatness RonN 0V<Vsw<1V, [oN=-8mA 3.0 2.0 Q

(Flat)

Quiesent current Icc VIN=3.6V 3.6 1.0 LA
Current consumption [ele3) VIN=0V, Vsw=2.6V 3.6 14.0 LA

* Describe the value based on the USB full speed standard.
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2. ELECTRICAL CHARACTERISTICS

2.4 AC Electrical Characteristics

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

Item Symbol Conditions VDD[V] Min. | Typ. | Max. | Unit
Turn ON Time ton RL=50Q, CL=5pF 3.0t0 3.6 5 21 us
Turn OFF Time torr RL=50Q, CL=5pF 3.0t0 3.6 23 50 ns
Propagation Delay trD RL=50Q), CL=5pF 3.3 0.25 ns
OFF lIsolation OIRR | RL=50Q, CL=0pF, f=240MHz 3.0t03.6 -34 dB
Crosstalk Xtalk RL=500, f=240MHz 3.0t03.6 -30 dB
-3dB Bandwidth BW RL=50Q, CL=0pF, f=240MHz 3.0t03.6 900 MHz
Channel to Channel tsk©) | RL=50Q, CL=5pF 3.0t0 3.6 50 ps
Skew
Skew of Opposite tsk(P) | RL=50Q, CL=5pF 3.0t0 3.6 20 ps
Transitions of the Same
Output
Total Jitter tj RL=50Q, CL=5pF, tr=tFr=500ps at | 3.0t0 3.6 200 ps

480Mbps

2.5 Capacitance

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

Iltem Symbol Conditions VDD[V] Min. Typ. Max. Unit
Control input pin CIN VDD=0V, f=1MHz 0.0 7.0 pF
capacitance
Bus switch ON CoN VIN=0V, f=1MHz 3.3 4.4 pF
capacitance
Bus switch OFF COFF1 VoDp=0V,f=1MHz 0.0 1.45 pF
capacitancel
(D1X, D1Y, D2X, D2Y)
Bus switch OFF COFF2 Vobp=0V,f=1MHz 0.0 2.7 pF
capacitance?2
(DX, DY)
6 Seiko Epson Corporation S1F77330 Series Technical Manual
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3. TYPICAL CHARACTERISTICS DIAGRAMS

3. TYPICAL CHARACTERISTICS DIAGRAMS
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Figure 6 OFF Isolation

Figure 5 Gain-frequency characteristic
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Figure 8 HS-Eye characteristic

Figure 7 Crosstalk
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4. TEST DIAGRAMS

4. TEST DIAGRAMS

VON
S1F77330 S1F77330
D1n, D2n NCTTT W 'Dﬁ:
,_7_k|0 Dn /o \Aj
p— 1
Vin : . : Vin
1 ON 1
r XOE 1 XOE <[>_1 1
Vs > Vs
Ron = Von 7 lon
Figure 9 ON resistance Figure 10 OFF-leakage
S1F77330 trise = 500ps tea = 500ps
D1n, D2n — [
[ ¥—o |on 800mV
v 1 . 90% 909%
J; " : CL| R ‘ Vour Input: B;E 50% 5006
1
‘[>_: J; 400mv 2
VXOE
Output: DX, DY 50%
torn o
tpp = tpLH OF tpHL
Figure 11 AC characteristic Figure 12 Switch Propagation delay waveform
trise = 2.5ns teaL = 2.50ns
1.8v
90% 90%
Input: XOE 5000% £ 5o
10% 10%
oV —T~-7777 -
90%
Output: DX, DY
torr
Figure 13 Turn on/Turn off waveform
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4. TEST DIAGRAMS

trise = 500ps tea = 500ps

800mMV == - - -
Input: D1X, D1Y
. D2X, D2Y
400mV 10%
trise = 500ps teaL = 500ps
Vow —=--1
800mVv oo
M 0
Input: D1n Outputl: DX (or DY)
D2n VoL
400mV 10%
tPHL1
Vow == -
Output: DX, DY 50% Output2: DY (or DX) 50%
VOL
— ]
toun Tone oLz thhi2
tskepy = Itein - tencl tsk(o) = ItpLna - ternz] OF [teris - teriz]

Figure 14 Switch skew test waveform

Network Analyzer

S1F77330

T

Rs

I Vin Vs
Vxoe

VOUT

o

T

Figure 15 Bandwidth measurement circuit
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4. TEST DIAGRAMS

Network Analyzer

S1F77330

Rs
{ IRz Vs
__4 > - Ry
Vioe L |
L -
Vour
% o)
Oirr = 20 logi0(Vout/Vin)

Figure 16 OFF isolation

| ne Network Analyzer

-

S1F77330

Vxoe

Figure 17 Crosstalk

S1F77330 5 S1F77330 o

.y ) 1 f=1MHz _5 A\% f=1MHz

Vxoe = OV E Capacitance Capacitance
Metar L Metar
—O D1n, D2n —O Din, D2n
—O xoE
Figure 18 ON capacitance Figure 19 OFF Capacitance
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5. PACKAGE INFORMATION

5. PACKAGE INFORMATION

5.1 Package Outline

Top View
D
— Ll
]
0
lndi/

<
D] v]s]
Bottom
View
bb

bb1 0,50 | -
Symbol MinDlmen5|onr\|lr;mM|II|metersMax
1PIN S5PIN D - 27 —
E = 25 -
Ly o VI L] : - X —
| / — Al 0 — =
[€] - 0.5 —
-~ b 0.1 = 03
N bb 02 - 04
bbi — 0.1 —
. L 0.15 - 0.35
mimimimnn X - = K
10PIN 6PIN L - - 0.08

(] b
- Ea 1=1mm
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5. PACKAGE INFORMATION

5.1 Package Outline

Top View

Al Corner | D |

Index ZCD !

— A

&

A1

<> A,
<>

<2

Bottom View

(unit:mm)
@] Dimension in Milimeters
\S [eh g Symbol Min. Nom. Min.
oy ZD D = 1.118 _
! E — 1.625 _
: A — — 0.59
F |
O & Q T R T
A2 — — —
. w i
D O , O 0| Eh — 0.693 —
_._._._._._{ .......... éz — 0.40 J—
c O i O b 0.23 0.26 0.29
< X — — 0.08
8 ©) [¢] — —
L y 0.05
A O : O Sp — 0.3465 —
L SE — 0.20 _
AN 2 3 w Zp — 0.2125 _
Al Corner N ZE — 0.2125 —
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5. PACKAGE INFORMATION

5.2 Marking(S1F77330MO0A)

I";I"II"I
I_-;'__I'__| :3|:3I:AI : Product Code
13,13, 1A S B M
| | |
L_IL_IL_I
- r- r-
I [ I _ _ _
‘I || Vo |*||*||*| : Lot Code
| S— | S— | F— | | |
‘ pDoa
— | S— | S—
INDEX

5.2 Marking(S1F77330B0A)

INDEX
/ I_'; I_-;
:3| :A| : Product Code
N R
I_-i r_l r_l -
| | | =
AT x|
M B | I
L — ]
'_'ir—|r_| . _ - : Lot Code
P D ey 1 ATy
| | | I 1 | x
R el Beal
M B | | |
e
S1F77330 Series Technical Manual Seiko Epson Corporation 13

(Rev.2.1)



6. Revision History

6. Revision History

Attachment-1

Rev. No. Date Page Category Contents
Rev 1.0 2009/01 All new
Rev.2.0 2010/02 P1 revise add S1F77330M0OA

P2 revise add S1F77330M0A

P13 revise add S1F77330M0OA
Rev.2.1 2013/02 P5 revise 2.3 DC Electrical Characteristics

Input pin leak (Conditions)  OV<VINSVcC—0V<VINSVDD
(Vob[V]) 3.6—-3.6%*

Switch off leak (Conditions) 0V<Vsw<Vcc—-0V<Vsw<VDD
(Vob[V]) 3.6—-3.6*
Power off Leakage current (Conditions)
oVv<Vsw<Vce,Vee=0V-0V<Vsw<VDD,VDDb=0V

14 Seiko Epson Corporation S1F77330 Series Technical Manual
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