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DESCRIPTION IB
N
The LTC5223 is an advanced CMOS analog switch fabricated in Sub—micron silicon gate CMOS ':
technology. The part also features guaranteed Break Before Make (BBM) switching, assuring the |
switches never short the driver.
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FEATURES v
m  Ultra-Low Ron : 0.55 Q - Maximum at Vcc = 4.3V g_
m  Wide Supply Voltage Range: Single 1.65Vto 5.5V
m  Low Crosstalk
m  Full 0 ~ Vcc Signal Handling Capability
m  High Off - Channel Isolation
m Low Standby Current: 50 nA Maximum
m Low Distortion
m  RON Flatness: 0.15 Q
m  High Continuous Current Capability: +300 mA Through Each Switch
m  Suitable for Audio Block Switching, Ring-Tone Chips, Amplifier Switching, and Modems, etc.
m  ESD:Human Body Model > 4 kV (Reference Document: MIL-STD-883H Method 3015.8)
m Available Packages: QFN1.8x1.4-10L, DFN3x3-10L, and MSOP-10L
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
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ORDER INFORMATION z
QFN1.8x1.4-10L LTC5223YFS10 Tape and Reel, 3 000 |
o
LTC5223 DFN3x3-10L LTC5223YF10 Tape and Reel, 3 000 a
Q
MSOP-10L LTC5223YV10 Tape and Reel, 4 000 9
D
D

PIN DESCRIPTIONS

1 Vee Power Supply

2 NO1 Independent Channels
3 CoM1 Common Channels

4 IN1 Controls

5 NC1 Independent Channels
6 GND Ground (V)

7 NC2 Independent Channels
8 IN2 Controls

9 comM2 Common Channels
10 NO2 Independent Channels

TRUTH TABLE

INT, IN2 NO1, NO2 NC1, NC2

0 OFF ON

1 ON OFF

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
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RECOMMENDED OPERATING CONDITIONS

DC Supply Voltag

Digital Select Input Voltage Vin GND 55 \Y

Analog Input Voltage Vis GND Vee \Y

Operating Temperature Range T, -45 +85 °C

Input Rise or Fall Time Vec =16 Vio 27V 0 20

SELECT tr te ns/V
Vec=3.0Vto55V 0 10

ABSOLUTE MAXIIMUM RATINGS

Supply Voltage -0.5t0 6.0

Analog Input Voltage VIs -05to Vi +05 \'
Digital Select Input Voltage Vin -0.5t0 6.0 \'
Output Voltage Vour -05to Vi +05 \'
Continuous DC Current from COM to NC/NO lan1 +300 mA
Peak Current from COM to NC/NO,

10 duty cycle (Note 1) lani-pki +500 mA
Continuous DC Current into COM/NO/NC with lclmp +100 mA

respect to Vc or GND

Stresses beyond those listed under “Absolute Maximum Ratings” 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 operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Note 1. Defined as 10% ON, 90% off duty cycle.

CAUTION

This integrated circuit can be damaged by ESD if you don’t pay attention to ESD protection. Lineaein
recommends that all integrated circuits be handled with appropriate precautions. Failure to observe proper
handling and installation procedures can cause damage. ESD damage can range from subtle performance
degradation to complete device failure. Precision integrated circuits may be more susceptible to damage
because very small parametric changes could cause the device not to meet its published specifications.

Linearin reserves the right to make any change in circuit design, specification or other related things if
necessary without notice at any time. Please contact Linearin sales office to get the latest data sheet.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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ELECTRICAL CHARACTERISTICS (DC) =
N
Symbol| Parameter Test Conditions Vee £ 10% A to +85°C Unit
_Min_| Typ | Max_ Min__ Max_ '
~ ()
1.65~1.95 1.1 1.1 oy
23~25 12 1.2 Q
_— )
Vi, High-Level Input Voltage, 27~30 13 13 v 2
Select Inputs ™
30~3.6 14 1.4 o
4.3 1.5 1.5
1.65 ~1.95 0.25 0.25
23~25 0.25 0.25
v, Low-Level Input Voltage, 2730 0.25 025 V
Select Inputs
3.0~3.6 0.30 0.30
43 0.40 0.40
Maximum Input Leakage _
iy Current, Select Inputs Vi =Vce or GND 4.3 +0.1 +1.0 pA
loer Ez‘rﬁ;?” Leakage V, =Vc or GND 0 +0.5 +20 pA
Maximum Quiescent Select,
lec Supply Current (Note 2)  V\g =V, or GND 165~ 43 #.0 20 uA
| NC or NO Off Vin=ViorVy
NO (OFF) | eakage Vyo OF Ve = 0.3V
Inc (oFp) Current Vioy = 4.0V 4.3 -5.0 50 -10 10 nA
COM ON Leakage Current (Note 3)
leomony Vin=ViLor Vi, Vyo=03Vor40Vv 43 -10 10 -100 100 nA
V¢ floating V¢ =0.3Vor 4.0V
Vo floating Vg =0.3Vor 4.0V
4.3 0.45 0.5 0.55
3.6 05 0.55 0.65
On-
= 3.0 05 055 0.65
Ron Resistance Y'S_ 15(':'3 K’ Vee 0
(Note 3) IN= m 2.7 06 0.7 0.8
2.3 06 0.7 0.8
1.8 09 10 1.1
43 0.15 0.20 0.20
3.6 015 0.20 0.20
R On-Resistance Flatness  Icoy =100 mA 3.0 0.5 0.20 0.20 0
FLAT (Note 3) (Note 5) Vis=15V 2.7 015 0.20 0.20
2.3 0.20 0.25 0.25
1.8 0.35 0.45 0.45
On-Resistance Match
Icom =100 mA
ARgy, Between Channels V=15V 2.7 0.1 0]

(Note 3) (Note 4)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
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LTC5223

Ultra-Low 0.5Q Dual SPDT Analog Switch

ELECTRICAL CHARACTERISTICS (

= 25°C
e

1.65 ~1.95 0.30
tPLH Propagation Dela 23~217 0.25 ne
tPHL pag y 30-~33 0.20
3.6~5 0.20
V=08V 1.65 ~1.95 120
{ON Turn-0n Time 23~217 65 85 ne
(Figure 1) Vg=15V 3.0~33 42 55
3.6~43 40 55
V=08V 165 ~ 1.95 45
tOFF Turn-Off Time ] 2321 18 30 ns
(Figure 1) Vg=15V 3.0~33 16 30
3.6~43 15 30
1.65 ~ 1.95 2 17
{BBM Break-Before-MakeTime ER:L==3SOPE 23~27 2 10 s
(Noteé)( Figure 2) V'S 15V 30~33 2 8
1s - I
3.6~43 2 7
On-Channel, -3 dB Bandwidth or Frequency
BW Response (Figure 4) 1.65 ~ 4.3 18 MHz
R =500
Off-Channel Isolation (Figure 4)
Viso Fis = 100 kHz, V,, = GND to V¢, C, = 5 pF 165 ~ 4.3 ~66 dB
R =500, Vis=1Vgys
Charge Injection Select Input to Common 1/0 1.65 ~ 1.95 43
(Figure 3)
Q 23~217 51 pC
Vin=0o0rVe, Rs=00,C =100 pF 3.0~33 51
R . =1mQ, Q=C, x AVqyr 3.6~43 49
Total Harmonic Distortion THD +Noise
THD Fis = 20 Hz to 20 kHz, R_ = 600 0 3.0 0.08 %
C_ =50 pF Vg = 2 VRMS
Channel - to - Channel Crosstalk (Figure 4)
Ver Fis = 100 kHz, V,, = GND to V¢ 165~ 4.3 -72 dB
R =500,C_=50pF,V,s=1VRMS
CIN Control Pin Input Capacitance 3.6 35 pF
Cen/Cig NC/NO Port Capacitance 3.6 60 pF
COM Port Capacitance
Ceom When Switch is Enabled 3.6 200 PF
Note:

2. Guaranteed by design.
3. Guaranteed by design. Resistance measurements do not include test circuit or package resistance.

4. ARgy = Ry (MAX) ~

Ron vy Petween NC1and NC2 or between NOTand NO2.

5. Flatness is defined as the difference between the maximum and minimum value of on-resistance as
measured over the specified analog signal ranges.
6. Guaranteed by design in -40°C.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.
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- LTC5223
Ultra-Low 0.5Q Dual SPDT Analog Switch

TEST CIRCUITS
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Figure 1. ton/torr
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Figure3: Charge Injection

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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TEST CIRCUITS (Cont.) §
N
N
500 I
Reference DUT (W)
] = 2
Input ' o
@ o O/C/_ Output Transmitted %
500 Generator | o
45 500

Viso = 20log (Vour/Vin)
Vont = 20log (Vour/Viy)
Ver = 20log (Vour/Vin)
BW = the frequency 3dB below Vg,
Figure 4. -3dB Bandwidth/Off Channel Isolation/On Channel
Loss(BW)/Crosstalk (On Channel to Off Channel)/V gy,

TEST CIRCUITS (Cont.)

40 / Bandwidth \L

)
- o _
50 Cross Talk ;’( = 6
-80 | oM

XT (dB)

0.01 0.1 1 10 100 0.01 0.1 1 10 100

FREQUENCY (MHz) FREQUENCY (MHz)

0.04}- Total Harmonic Distortion

10 100 1000 10000 100000
FREQUENCY (Hz)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
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PACKAGE OUTLINE =
N
QFN1.8x1.4-10L )
I
PIN 1DOT S
BY MARKING b b L1 PIN 1IDENTIFICATION o
< > |«| | CHAMFER w0
=
A
o T OU0y
. +— é
_"_3 C
; AAN
TOP VIEW BOTTOM VIEW

Al |
vy ~—HHHHE

At ta3
SIDE VIEW
Dimensions In Millimeters (mm)

Symbol Min. Nom. Max.
A 0.500 0.550 0.600
Al 0.000 0.050
A3 0.15 REF
D 1.350 1.400 1.450
E 1.750 1.800 1.850
b 0.150 0.200 0.250
L 0.300 0.400 0.500
L1 0.400 0.500 0.600
e 0.40 BSC

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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PACKAGE OUTLINE
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LASER MARK

d - Nalalaliala
or v -

BOTTOM VIEW

Al aL
4 S HHHHE
At t A3
SIDE VIEW
Dimensions In Millimeters (mm)
Symbol Min. Max.
A 0.700 0.800
Al 0.000 0.050
A3 0.203REF
b 0.180 0.300
D 2.900 3.100
D2 2.450 2.550
e 0.400 0.600
2.900 3.100
E2 1.450 1.650
L 0.350 0.450
k 0.150
R 0.090

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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PACKAGE OUTLINE =
N
MSOP-10L 2
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Dimensions In Millimeters (mm)

Symbol Min. Max.
A 2.900 3.100
Al 0.190 0.280
A2 0.500 TYP
A3 0.400 TYP
B 2.900 3.100
B1 4.700 5.100
B2 0.450 0.750
C 0.750 0.950
C1 1.100
C2 0.328 TYP

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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