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A4716

DUAL SPDT ANALOG SWITCH
ULTRA LOW ON-RESISTANCE, LOW VOLTAGE

DESCRIPTION

The A4716 is a Dual Wide-Bandwidth, fast
single-pole double-throw (SPDT) CMOS switch
featuring an On-Resistance of 0.3 ohm at Vpp=5V
and wide power supply range from 1.65V to 5.5V. It
can be used as an analog switch or as a low-delay
bus switch.

Break-before-make function for both parts eliminates
signal disruption during switching from preventing
both switches being enabled simultaneously.

The A4716 is available in MSOP10 package

ORDERING INFORMATION

Part Number

A4716MS10R
A4716MS10VR
V: Halogen free package
R: Tape & Reel

AIT provides all RoHS products,

Package Type

MSOP10
SPQ: 3,000pcs/Reel

MS10

Note

FEATURES

® Wide Power Supply Range:1.65V to 5.5V
® Low On-Resistance:
Ronne) = 0.3Q(Vee=5V)
Ronnoy = 0.3Q(Vce=5V)
® |ow On-Resistance Flatness:
RrLat(ne) = 0.08Q(Vec=5V)
RrLaT(noy = 0.08Q(Vee=5V)
-3dB Bandwidth: 33MHz
Rail-to-Rail Signal Range
High Off-Isolation: -66dB (f=100kHz)
Crosstalk Rejection: -74dB
Low Total Harmonic Distortion: 0.035%
Available in MSOP10 package

APPLICATION

Wireless Handsets

Portable Electronic Devices
Relay Replacement

PDAs

Audio & Video Signal Routing
PCMCIA Cards

Computer Peripherals
Modems

TYPICAL APPLICATION
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A4716

DUAL SPDT ANALOG SWITCH
ULTRA LOW ON-RESISTANCE, LOW VOLTAGE

PIN DESCRIPTION

NO2 COM2 IN2 NC2 GND
|1o||9||a||7||s|
| ] | || | ]
A4716
MSOP10
L]
| | | | | | 1 | 1 |
(11 2] 3] [Ca] [&5]
vcc NO1 COM1 N1 NC1
Top View
Pin # Symbol Type Function
1 Vee PWR Power Supply
2,10 NOx Input/Output Data Port
3,9 COMx Input/Output Data Port
4,8 INXx Input Logic Control Signal
5,7 NCx Input/Output Data Port
6 GND Ground Ground
NOTE: x = 1or 2
FUNCTION TABLE
INx Function
0 NCx Connected to COMx
1 NOx Connected to COMx
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ULTRA LOW ON-RESISTANCE, LOW VOLTAGE

ABSOLUTE MAXIMUM RATINGS

Vcc, DC Supply Voltage -0.5V~6V
Vnox/ Vnex/ Vecomx, DC Switch Voltage -0.5V ~ Vsup+0.3V
Vinx, DC Input Voltage -0.5V ~6V

Iinoxinexicomx)y, Continuous Current

-250mA ~ +250mA

IPEAK(NOX/NCX/COMX), Peak CurrentNOTE!

-500mA ~ +500mA

Tsts, Storage Temperature Range

-65°C ~ 150°C

Stresses above may cause permanent damage to the device. These are stress ratings only and functional operation of the device at
these or any other conditions beyond those indicated in the Electrical Characteristics are not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

NOTE1: Pulsed at 1ms, 50% duty circle

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Min. | Typ. | Max. Unit
DC Supply Voltage Vee 1.65 - 5.5 V
Switch Input Voltage Vs 0 - Vce V
Control Input Voltage VIN 0 - Vee \%
Operation Temperature Ta -40 - +125 °C
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DC ELECTRICAL CHARACTERISTICS

Vce=5V, Ta=+25°C, unless otherwise noted

Guaranteed Limit
Parameter Symbol Conditions : Unit
Min. ‘ Typ. ‘Max.
Analog Switch
VNox,
Analog Signal Range Vnex, 0 - Vee \
Veoomx
Vce = 5V Icom =100mA;
NC On-Resistance Ronne) - 0.3 | 0.6 Q
Vnec = 0 to Vee
Vce = 5V, Icom =100mA;
NO On-Resistance Rono) - 0.3 | 0.6 Q
Vno= 0 to Vcc
Vce = 5V; Icom =100mA;
NC On-Resistance FlatnessNOTE"|  RriaT(NC) - 0.08 | 0.2 Q
Vne = 0to Vee
Vcc = 5V; Icom=100mA;
NO On-Resistance FlatnessNOTE!|  RrLaT(NO) - 0.08| 0.2 Q
Vno = 0 to Vee
On-Resistance Match Between Vce = 5V; lcom =100mA,;
ARon - 1 0.03]0.09 Q
ChannelsNOTE2 Vne /Vno=1.5
| Vece = 5V; Vno or Ve = 3V, 0.3V;
NC or NO Off Leakage Current OFF (NG) O - 4 - nA
loFF no) | Veom = 0.3V, 3V
Vece = 5V; Vno or Ve = 3V, 0.3V;
COM On Leakage Current lon(com) - 4 - nA
Vcom = 0.3V, 3V or floating
Digital 1/0
Input Voltage High ViH Minimum High Level Input Voltage| 1.8 - - \%
Input Voltage Low Vi Maximum Low Level Input Voltage| - - 0.6 \%
Input Hysteresis ¥ Vce = 5V - 200 - mV
Input Leakage Current Iin Vin =0 or Vce -1 - 1 uA
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DUAL SPDT ANALOG SWITCH

ULTRA LOW ON-RESISTANCE, LOW VOLTAGE

Vce=2.7V, Ta=+25°C, unless otherwise noted

Guaranteed Limit

Parameter Symbol Conditions Unit
i Min. | Typ. | Max.
Analog Switch
Vnox,
Analog Signal Range Vnex, 0 - Vee \
Veowmx
Vcec = 2.7V; Icom =100mA;
NC On-Resistance Ronne) - 06 | 1.1 Q
Vne = 0to Vee
Vcec = 2.7V; Icom =100mA;
NO On-Resistance Rono) - 06 | 1.1 Q
Vno= 0 to Vcce
Vce = 2.7V; Icom =100mA;
NC On-Resistance FlatnessNOTE'|  RfriaT(NC) - 0.26 | 04 Q
Vne = 0to Vee
Vce = 2.7V; Icom =100mA;
NO On-Resistance FlatnessNOTE!|  RriaT(NO) - 0.26 | 04 Q
Vno = 0 to Vee
On-Resistance Match Between Vee = 2.7V; lcom =100mA;
ARon - 0.05 1 Q
ChannelsNOTE2 Vne /Vno=1.5
| Veec=2.7V; Vno or Vne = 2.7V,
NC or NO Off Leakage Current OFF () O - 4 - nA
lorF vo) | 0.3V; Vcom = 0.3V, 2.7V
Vee =2.7V; Vno or Ve = 2.7V,
COM On Leakage Current lon(com) - 4 - nA
0.3V; Vcom = 0.3V, 2.7V or floating
Digital 1/0
Input Voltage High ViH Minimum High Level Input Voltage | 1.3 - - \%
Input Voltage Low Vi Maximum Low Level Input Voltage| - - 0.6 \%
Input Hysteresis IH Vee = 2.7V - 200 - mV
Input Leakage Current N Vin =0 or Vce -1 - 1 uA

NOTE1: Flatness is defined as the difference between the maximum and minimum value of on resistance as measured over the specified

analog signal ranges.

NOTEZ2: ARon= Ronmax) - Roniny, between NC1 and NC2 or between NO1 and NO2.
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DYNAMIC CHARACTERISTICS

Vce=3.3V, Ta=+25°C, unless otherwise noted

A4716

DUAL SPDT ANALOG SWITCH
ULTRA LOW ON-RESISTANCE, LOW VOLTAGE

Guaranteed Limit

Parameter Symbol Conditions X Unit
Min. ‘ Typ. ‘ Max.
AC ELECTRICAL CHARACTERISTICS
Vcc = 5V; Vno or Vne = 1.5V, 42
RL = 50Q; CL= 35pF, Figure 1
Turn-On Time ton ns
Vce = 3.3; Vno or Vne = 1.5V, 43
RL=50Q; C.= 35pF, Figure 1
Vcec = 5V; Vno or Vne = 1.5V, o5
RL = 50Q; CL = 35pF, Figure 1
Turn-Off Time torF ns
Vce = 3.3; Vnoor Vae = 1.5V, 30
RL =50Q; C. = 35pF, Figure 1
Vcec = 5V; Vno or Vne = 1.5V, 9
] RL=50Q; C. = 35pF, Figure 2
Break-Before-Make Time team ns
Vce = 3.3V; Vno or Ve = 1.5V, 29
RL = 50Q; CL= 35pF, Figure 2
NC OFF Capacitance Corrney | f= 1MHz, Figure 6 - 82 - pF
NO OFF Capacitance Corrnoy | f= 1MHz, Figure 6 - 70 - pF
NC ON Capacitance Connney | = 1MHz, Figure 7 - 255 - pF
NO ON Capacitance Conno) f=1MHz, Figure 7 - 245 - pF
ADDITIONAL APPLICATION CHARACTERISTICS
3dB Bandwidth fads Figure 8 - 33 - MHz
Vee=5V; Veen = 0V; Reen = 0Q; 58
o CL = 1nF; Figure 3
Charge Injection Q pC
Vce=3.3V; Veen = 0V; Reen = 0Q); 45
CL = 1nF; Figure 3
. Vcee=5V; f = 100kHz; RL = 50Q;
Off IsolationNOTE? Viso . - -66 - dB
CL= 5pF; Vcom = 1 Vrus; Figure 4
Vce=5V; f = 100kHz; RL= 50Q;
CrosstalkNOTE2 Ver ) - -74 - dB
CL=5pF; Vcom = 1 Vrus; Figure 5
Total Harmonic Distortion THD Vce =5V; RL=32Q; ViNn = 2.8Vp-p; - 0.035 - %
Supply
Power Supply Range Vce 1.65 - 5.5 \%
Maximum Quiescent
lcc Vce =5.5V; Vin=Vccor0 - - 1 uA
Supply Current

NOTE1: Off Channel Isolation = 20log1o [(Vnowc)/Vcom]

NOTEZ2: Between any two switches
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DUAL SPDT ANALOG SWITCH
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TEST SETUP CIRCUITS
Figure 1. AC Test Circuit & Waveforms
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Figure 4. Off Isolation (Viso) Figure 5. Cross Talk (Vcr)
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PACKAGE INFORMATION

Dimension in MSOP10 (Unit: mm)
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DUAL SPDT ANALOG SWITCH
ULTRA LOW ON-RESISTANCE, LOW VOLTAGE
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WITH PLATING

O ; SECTION B-B
T
B B
Symbol Min Max
A - 1.10
A1 0.05 0.15
A2 0.75 0.95
A3 0.30 0.40
b 0.19 0.28
b1 0.18 0.23
c 0.15 0.20
c1 0.14 0.16
D 2.90 3.10
E 4.70 5.10
E1 2.90 3.10
0.50 BSC
0.40 | 0.70
L1 0.95 BSC
0 0° | 8°
LIF (Mil 71 x 96
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IMPORTANT NOTICE

AT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer.  As used herein may
involve potential risks of death, personal injury, or servere property, or environmental damage. In order to
minimize risks associated with the customer's applications, the customer should provide adequate design and

operating safeguards.

AT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT

warrants the performance of its products of the specifications applicable at the time of sale.

L
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