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FSAG6
Low-Voltage UHS Single SPST
Normally Open Analog Switch

June 2006

Features General Description

B Space-saving SOT23 or SC70 5-lead package The FSAG66 is a ultra high-speed (UHS) CMOS compati-
B Ultra small MicroPak™ |eadless package ble Single-POIe/Single-ThrOW (SPST) analog switch. The
m Broad Vi operating range: 1.65V—-5.5V low On Resistance (RQN) of the switch alloyvs input to be
connected to output with minimal propagation delay and
without generating additional ground bounce noise. The
device is organized as a 1-bit switch with a switch enable

B Rail-to-rail signal handling
B 5Q switch connection between two ports

B Minimal propagation delay through the switch (OE) signal. When OE is HIGH, the switch is on and Port
W Low Icc A is connected to Port B. When OE is LOW, the switch is
B Zero bounce in flow-through mode open and a high-impedance state exists between the two
H Control input compatible with CMOS input levels ports.
m >250 MHz -3dB bandwidth
Ordering Information
Product
Order Package Code
Number | Number | PB-Free | Top Mark Package Description Packing Method
FSAB66M5X MAO5B Yes 7266 5-Lead SOT23, JEDEC MO-178, 3k Units on Tape and Reel
1.6mm
FSAG6P5X MAAO5A Yes Z66 5-Lead SC70, EIAJ SC-88a, 1.25mm | 3k Units on Tape and Reel
Wide
FSAG6L6X MACO06 Yes EE 6-Lead MicroPak, 1.0mm Wide 5k Units on Tape and Reel
MicroPak™ is a trademark of Fairchild Semiconductor Corporation.
©2006 Fairchild Semiconductor Corporation 1 www.fairchildsemi.com
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Analog Symbol

A —L — Ve
B J 5
GND — --I— OE
Pin Descriptions
Pin Names Function
OE Switch Enable Input
A Bus A I/O
B Bus B I/O
NC No Connect
Function Table
OE By Function
L High-Z State Disconnect
Ag Connect

Connection Diagrams

Pin Assignments for SC70

A Vee
B
GND | [4] OE
(Top View)

Pin Assignments for MicroPak

At [fé Ve
B2l ] [ lsNc
anD 3| ] [ ]|4 oE

(Top Through View)

©2006 Fairchild Semiconductor Corporation
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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 conditions for actual device operation.

Symbol Parameter Rating
Vee Supply Voltage -0.5V to +7.0V
Vg DC Switch Voltage —0.5V to V¢ +0.5V
Vin DC Input Voltage(") —0.5V to +7.0V
Ik DC Input Diode Current, V|5 < 0V —-50mA
lout DC Output Sink Current 128mA
lcc/lgnp | DC Vec/GND Current +100mA
Tsta Storage Temperature Range —65°C to +150°C
T, Junction Lead Temperature under Bias +150°C
T Junction Lead Temperature (soldering, 10 seconds) +260°C
Pp Power Dissipation @ 85°C
SOT23-5 200mw
SC70-5 150mW

Recommended Operating Conditions(?)

Symbol Parameter Rating
Vee Power Supply Operating 1.65V to 5.5V
VN Control Input Voltage 0V to 5.5V
VN Switch Input Voltage 0V to Ve
Vour Switch Output Voltage 0V to Ve
tr, t Input Rise and Fall Time

Control Input; Ve = 2.3V to 3.6V Ons/V to 10ns
Control Input; Vg = 4.5V to 5.5V Ons/V to 5ns
Switch I/O Ons/V to DC
Ta Operating Temperature —40°C to +85°C
CETN Thermal Resistance
SOT23-5 300°C/W
SC70-5 425°C/W
Notes:

1. The input and output negative voltage ratings may be exceeded if the input and output diode current ratings are observed.
2. Unused inputs must be held HIGH or LOW. They may not float.

©2006 Fairchild Semiconductor Corporation 3 www.fairchildsemi.com
FSAG66 Rev. 1.0.1

youmg Bojeuy uadQ AjjewsoN 1SdS a16uig SHN abejop-mo 99vS4



-
(7]
DC Electrical Characteristics g
Tp=25°C Ta= -40°C to +85°C ®
-
o)
g
<
Symbol | Parameter Conditions Vce (V) | Min. | Typ. [Max.| Min. | Typ.®) | Max. |Units <)
Vin HiGH-Level 165t0 | — | - | — | 0.75 - - % g
Input Voltage 1.95 Vee )
23t055| - | = | = [07Vge| - - %
Vi LOW-Level 165t0 | — | — | - - - 025 | V (7]
Input Voltage 1.95 Vee 72
23t055 | - | - | = - - ]03Vce Q
IIN Control Input  |0< V| 5.5V 0to 5.5 - - - - +0.05 +1.0 pA ®
Leakage Cur- 2
rent g
lore OFF Leakage [0<A,B < V¢ 165t05.5 — | — | - - +0.05 | +10.0 | pA =
Current Oz
RON Switch ON 3 V|N = OV, I|N =30mA 4.5 - - - - 3 7 Q g
Resistance™ [y =2 4V, 1,y = 15mA N O _ 5 12 D
Vi = 4.5V, Iy = 30mA N R - 7 15 ‘é
Vin = 0V, Iy = 24mA 3.0 i - 4 9 b
V|N = 3V, I|N =24mA - - - — 10 20 =)
Vin =0V, Iy = 8mA 2.3 i - 5 12 :g
Vin = 2.3V, Iy = 8mA N I 13 30 >
ViN = 0V, Iy = 4mA 1.8 - - - - 7 28 «Q
V|N = 18V, ||N =4mA - - - — 25 60 g,
Riat On Resistance |15 = —30mA, 0 < Vg, < 5.0 -8 | - - - - Q =4
Flatness®®)®) | v =
I = —24mA, 0 < Vg, < 3.3 - |12 ] - - - -
Vee
In =—8mA, 0 <Vg< 25 - | 28| - - - -
Vee
I =—4mA, 0 < Vg, < 1.8 - |125] - - - -
Vee
lcc Quiescent VN = Ve or GND 165t055| — - - - 0.05 10 pA
Supply Current | oyt = 0V
Notes:

3. Measured by the voltage drop between A and B pins at the indicated current through the switch. ON resistance is
determined by the lower of the voltages on the two (A or B) pins.

4. All typical values are at the specified V¢, and T = 25°C.
5. Parameter is characterized, but not tested in production.

6. Flatness is defined as the difference between the maximum and minimum value of on resistance over the specified
range of conditions.

©2006 Fairchild Semiconductor Corporation
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AC Electrical Characteristics

All typical values are @ 25°C unless otherwise specified.

7. All typical values are at the specified Vo and Tp = 25°C.

8. This parameter is guaranteed by design, but is not tested. The switch contributes no propagation delay other than
the RC delay of the typical ON Resistance of the switch and the 50 pF load capacitance when driven by an ideal
voltage source (zero output impedance).

9. Guaranteed by design.

10.0ff Isolation = 20 logq [Va/VeNI]-

Tp =-40°C to +85°C,
C_ = 50pF, RU = RD = 5000 Figure
Symbol Parameter Conditions Vee (V) | Min. Typ.(") | Max. |Units | Number
tPHL, Propagation Delay |V|y = OPEN 1.65to - - 4.3 ns Figure 1
tPLH Bus to Bus(® 1.95 Figure 2
23t02.7 - - 1.2
3.0t0 3.6 - - 0.8
45t05.5 - - 0.3
tpzL, tpzn | Output Enable Time | V|y = 2 x V¢ for tpz. 1.65to 1.5 7.0 14.2 ns Figure 1
VN = OV for tpzy 1.95 Figure 2
23t027 1.5 3.3 7.0
3.0t0 3.6 1.5 24 5.5
45t05.5 1.5 2.0 4.5
tpLz, tpHz | Output Disable ViN =2 X V¢ for tp 7 1.65to 1.5 9.2 18.2 ns Figure 1
Time VN = OV for tpyz 1.95 Figure 2
23t027 1.5 5.3 9.0
3.0t0 3.6 1.5 4.0 7.0
45t05.5 1.5 2.7 5.0
Q Charge Injection® | C_ =0.1nF, Vggny =0V, | 1.65t0 5.5 0.05 pC | Figure 3
Rgen = 09, f= 1MHz
OIRR Off Isolation(10) R, =50Q,C_ _=5pF, |1.65t05.5 -50 dB | Figure 4
f=10MHz
BW -3db Bandwidth R =50Q 1.65t05.5 >250 MHz | Figure 5
THD Total Harmonic R =600, 0.5Vp_p, 5 .011 %
Distortion(”) f = 600Hz to 20KHz
Capacitance
Symbol Parameter Conditions Min. Typ. Max. |Units
CiN Control Pin Input Capacitance Vee =0V - 2 - pF
Cio Input/Output Capacitance Vee = 5.0V - 6 - pF
Notes:

©2006 Fairchild Semiconductor Corporation
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AC Loading and Waveforms

Switch
Input

Enable
Input

Switch
Output

Input driven by 50Q source terminated in 50Q.
C_ includes load and stray capacitance.
Input PRR = 1.0MHz; t,, = 500ns.

Figure 1. AC Test Circuit

tf =2.5ns —
t,=25ns -— _>| — t=2.5ns
Vee Enable
90% 90% Input
. 10°
Shron 50% 50% o
]
O, - O, —
10% o 10% GND
~>I tpLn —>| tprL |<— Output \50%
Vou
-l tpzn (= oz | |-

Output

50%

50%
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Figure 2. AC Waveforms

R Logic
Veen — R C l AVour
T SE 1MQ 0.1nF Vour / \
e Q=(AVour)(Cy)
Figure 3. Charge Injection Test
©2006 Fairchild Semiconductor Corporation 6 www.fairchildsemi.com
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AC Loading and Waveforms (Continued)

10nF ——

i

- WCC
50Q | 0 Xe... <| | Logic Input
=Vce
SE
e i B
50Q 1

Figure 4. Off Isolation

ionF ——
I
Vee
Signal -
Generator
0dBm B X A
|
! 50Q
|
= SE :
Logic Inputiﬂl>,I GND —
Tl T
Figure 5. Bandwidth
©2006 Fairchild Semiconductor Corporation 7 www.fairchildsemi.com
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Tape Specification
Tape Format for SOT23, SC70

Package
Designator Tape Section Cavity Number Cavity Status | Cover Tape Status
M5X, P5X Leader (Start End) 125 (typ) Empty Sealed
Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

Tape Dimensions

Dimensions are in millimeters (inches) unless otherwise specified.

9 0.061£0.002 TYP.
[1.55+0.05]
Ko —= -
B YP,
© 0.079£0.002 TYP. o 2157 T 0.008
5 [2.0£0.05] i | [4] i [0.2] ]

|
| :
| %
T e '_'_ — oM [
i 3 AT TYP. .
W - | s TANGENT —w;{_:* ‘
i T POINTS -] .\ Cm
| [m) L!.l O - ./
I
' I :
TYP —f
SECTION B-B

DIRECTION OF FEED

A TYP
@ TANGENT POINTS CAVITY
ol SYMM
3° MAX TYP ¢

>~ |

R 1.181 MIN.
[30]

SECTION A-A \:
I =

BEND RADIUS NOT TO SCALE

Package | Tape Size | Dim A Dim B Dim F Dim Kq Dim P1 DimW
SC70-5 8 mm 0.093 0.096 0.138 + 0.004 | 0.053 + 0.004 0.157 0.315 + 0.004
(2.35) (2.45) (3.5+0.10) | (1.35+0.10) (4) (8+0.1)
SOT23-5 8 mm 0.130 0.130 0.138 £ 0.002 | 0.055 + 0.004 0.157 0.315+0.012
(3.3) (3.3) (3.5+0.05) | (1.4+0.11) (4) (8+0.3)
©2006 Fairchild Semiconductor Corporation 8 www.fairchildsemi.com
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Tape Specification (Continued)

Tape Format

Package
Designator Tape Section Cavity Number Cavity Status | Cover Tape Status
L6X Leader (Start End) 125 (typ) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

Tape Dimensions

Dimensions are in millimeters (inches) unless otherwise specified.

K

olee d O ®j
‘L@——F&- - -
ht

’ 5° MAX.

500 A 3501005 1.15:0.05

400 = oo
2,00 r— __I 400 ]-— /‘“‘-50 0 B - 1.75:0.10
‘ | 1

Pin 1

B
2 0.50 £0.05 SECTION B-B
DIRECTION OF FEED———= SCALE:10X
 0.254+0.020
5° MAX " -~ 0.70£0.05
Tl U G b
— +=—1.60+0.05
SECTION A-A
SCALE:10X
©2006 Fairchild Semiconductor Corporation 9 www.fairchildsemi.com
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Reel Dimensions for Micropack 6

Dimensions are in millimeters (inches) unless otherwise specified.

TAPE SLOT

A N o
0 Yy |

| DETAIL X DETAIL X —>| |<— Wy

SCALE: 3X J L
Wo

Tape Size A B (o3 D N W1 w2 W3

8 mm 7.0 0.059 0.512 0.795 2.165 0.331 +0.059 / -0.000 0.567 | W1 +0.078/-0.039
(177.8)| (1.50) | (13.00) | (20.20) | (55.00) | (8.40 +1.50/-0.00) | (14.40) | (W1 +2.00/-1.00)

©2006 Fairchild Semiconductor Corporation

FSAG6 Rev. 1.0.1
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Physical Dimensions
Dimensions are in inches (millimeters) unless otherwise noted.
SYMM
¢
3.00 l— ] .
580 0.95 0.95
5 4 E
\ \ ! — —
3.00
2.60
+ + +
1.70
1.50 260
\ \ \
1 2 3 1
1.00 — —
0.50
0-95 ‘ 0.30
1901 < 0.200)[C|A[B]
19 ]
— 070 |-
BOTTOM VIEW LAND PATTERN RECOMMENDATION
/ SEE DETAIL A
| [ ]
1.25 1.40 | [
0.90 0.95 |
0.15 | 7 i - 7
0.05 C 0.20
c] 0.08
J]0.10
NOTES: UNLESS OTHEWISE SPECIFIED
A) THIS PACKAGE CONFORMS TO JEDEC
MO-178, ISSUE B, VARIATION AA,
GAGE PLANE DATED JANUARY 1999.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
0.25
\ MAO5BrevC
SEATING PLANE
—| 0.60 REF |-
5-Lead SOT23, JEDEC MO-178, 1.6mm

©2006 Fairchild Semiconductor Corporation 1
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Physical Dimensions (Continued)

Dimensions are inches (millimeters) unless otherwise noted.

- 2.00£0.20 ——p|A]

| — 0.50 MIN

=

«»L 0.40 MIN

1.30

LAND PATTERN RECOMMENDATION

SCALE: 2X

5[] g
A 4 4+ 1254010
11 L1 113
(0.25) —~| |4- — |- 2833
065 | &]o.10 w[A[B]
1.30
~1.00
0.80
] T ] 1.10
0.80
I O S O
0.10 _f [£=>]o.10 [C]
0.00
SEATING
PLANE
GAGE
PLANE
\ (RO.10)
0.25
i BRI 4———- [ 010
0.20 | y
* R
0.45 | 30°
0.30 3¢
DETAIL A

SEE DETAIL A \

- - (0.43)

2.10£0.10 —

NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO EIAJ
SC-88A, 1996.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH.

MAAO5AREVD

5-Lead SC70, EIAJ SC-88a, 1.25mm Wide

©2006 Fairchild Semiconductor Corporation
FSAG66 Rev. 1.0.1
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Physical Dimensions
Dimensions are inches (millimeters) unless otherwise noted.
2X
0.05]C 1.45 >B
2X -~ (1) ——
‘ ‘ ‘ (1]0.05|C
r + 1 r JV 1 r + 1
AR T
L T i L T i L T | (0 :9) B B -
— — 1.00 T
I |
{ | T rTa J
N (0.75)
Lo Lyd Ly + L
| | | L (0.52) I RS
TOP VIEW A 1X *
PO.SSMAX -—— (0.30)
PIN 1 6X
//10.05|C
000 RECOMMENED
R R R £ ) LAND PATTERN
I b [m]o0os/C
-C
. 1-..025
i 0.15 8%
DETAIL A | 1.U] &lo100)|c B‘A‘
©10.0500) | C
~ 035
NI RNy EEE 0.25 °X
| 040 5X ) DETAIL A
jj —— — — ? 0.075 X 45 PIN 1 TERMINAL
(0.05) ‘ » 043 CHAMFER
6X 4x
BOTTOM VIEW
Notes:
1. CONFORMS TO JEDEC STANDARD M0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y 14.5M-1994 MACO6AREVC
Pb-Free 6-Lead MicroPak, 1.0mm Wide

©2006 Fairchild Semiconductor Corporation 13
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks.

ACEx™ FAST® ISOPLANAR™ PowerEdge™ SuperFET™
ActiveArray™ FASTr™ LittleFET™ PowerSaver™ SuperS80OT™-3
Bottomless™ FRS™ MICROCOUPLER™ PowerTrench® SuperS0T™-6
Build it Now™ FRFET™ MicroFET™ QFET® SuperSOT™-8
CoolFET™ GlobalOptoisolator™ MicroPak™ Q8™ SyncFET™
CROSSVOLT™ GTO™ MICROWIRE™ QT Optoelectronics™ TCM™
DOME™ HiSeC™ MSX™ Quiet Series™ TinyLogic®
EcoSPARK™ 12 MSXPro™ RapidConfigure™ TINYOPTO™
EZCMOS™ i~Lo™ QCX™ RapidConnect™ TruTranslation™
EnSigna™ ImpliedDisconnect™ OCXPro™ uSerDes™ UHC™
FACT™ IntelliAX™ OPTOLOGIC® ScalarPump™ UniFET™
FACT Quiet Series™ OPTOPLANAR™ SILENT SWITCHER? UltraFET®
Across the board. Around the world. ™ PACMANT SMART START™ VCX™

The Power Franchise® POP™ SPM™ Wire™
Programmable Active Droop™ Power247™ Stealth™

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

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.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (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 significant injury to the user.

2. A critical component is any component of a life support
device or 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.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or In This datasheet contains the design specifications for
Design product development. Specifications may change in

any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Rev.119

©2006 Fairchild Semiconductor Corporation
FSAG66 Rev. 1.0.1
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
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.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
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
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
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
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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