REV1.3

BROADCHIP

BCT4223

Low-Voltage, 0.4Q Dual-SPDT Analog Switch

General Description

The BCT4223 is a high-performance, dual single-
pole double-throw (SPDT) analog switch.
Specified over a wide operating power supply
voltage range, 1.65V to 5.0V, Targeted applications
include battery powered equipment that benefit
from ultra low ON-resistance(0.4Q) and fast
switching speeds.

Break-before-make switching prevents both
switches being enabled simultaneously. This
eliminates signal disruption during switching.

Applications

® Cell Phones

® PDAs

® Portable Instrumentation

® Battery Powered Communications
® Computer Peripherals

Connection Diagram (Top View)

Features

+ Low ON Resistance: 0.4-ohms at 5.0V

+ Wide VCC Range: 1.65V to 5.0V

+ Rail-to-Rail Signal Range

+ ON-Resistance Matching: 0.04 Q (TYP)

+ ON-Resistance Flatness: 0.08Q (TYP)

4 High Off Isolation: 57dB at 10MHz

¢ 54dB (10MHz) Crosstalk Rejection Reduces Signal
Distortion

+ Break-Before-Make Switching

4 -3dB Bandwidth: 70 MHz

+ Extended Industrial Temperature Range: —40°C to

85°C

+ Improved Direct Replacement for NLAS5223

+ Packaging (Pb-free & Green available):

Pin Description

Pin

Number| Name Description
2,10 | NO1,NO2 Data Port
6 GND Ground

Data Port (Normally

5,7 NC1,NC2 Closed)

3,9 CcoM1,coM2 | Common Output/Data Port

NC2 GND 1 Vcc Positive Power Supply
7 G 4,8 IN1,IN2 Logic Control
IN2 8 E/ h 5 | NC1
v . .
comz | o a2 | Logic Function Table
F -
Logic Input (S) Function
MO2 10 3 | COmM1
0 NC1/NC2 Connected to
COM1/COM2
! 2 1 NO1/NO2 Connected to
Ve MO COM1/COM2
Ordering Information
Ordering Code Package Description Temp Range Top Marking
BCT4223ETB-TR QFN1.8x1.4-10L —40°C to +85°C AFX

Notes: X=month
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REV1.3 BROADCHIP

Low-Voltage, 0.4Q Dual-SPDT Analog Switch
Maximum Ratings

Symbol Parameter Value Unit
Vee Positive DC Supply Voltage -0.5to +5.25 \%
Vis Analog Input Voltage (Vno, Ve, 0 Vcowm) -05=VisS Vcc+0.5 \%
Vin Digital Select Input Voltage -0.5S VNS +5.25 \%
lanil Continuous DC Current from COM to NC/NO +300 mA

lank-pkl Peak Current from COM to NC/NO, 10 Duty Cycle (Note 1) *500 mA
leimp Continuous DC Current into C(CBJII:I/II/DNO/NC with Respect to Vcc or +100 mA

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional
operation above the Recommended Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.

Electrical Characteristics
(Vec= +4.2V, GND = 0V, Vin=+1.6V, ViL= +0.6V, Ta= - 40°C to + 85°C. Typical values are at Vec= +4.2V, Ta= +
25°C, unless otherwise noted.)

PARAMETER | SYMBOL CONDITIONS TEMP | MIN | TPY | MAX | UNITS
ANALOG SWITCH
Analog Signal Range VN\C}’CC\)(ANC‘ i fg;cto 0 vce \Y;
on-Resistance Ro Ves= 4.2V, Vo, Vicor Voou= 1V, [ 22°C 04 | 065 Q
lcom=-100 mA, Test Circuit 1 -40°Cto 0.75 Q
+85°C )
On-Resistance Match AR Vee=4.2 V, Vno, VncOr Veom= 1V, +2§ c 0.04 0.15 Q
Between Channels N Icom=-100 mA, Test Circuit 1 - fgsgcto 0.2 Q
On-Resistance o Vee= 4.2V, Vio, Vacor Voow= 1V, | *2°C 0.08 | 012 Q
Flatness FLATON lcow= -100 mA, Test Circuit 1 -40°Cto 0.2 0
+85°C )
Source OFF Leakage INc(oFF), Vee=4.2V, Vnoor Vnc=3.3V/ 0.3 -40°C to 1 A
current INo(orF) V, Veon= 0.3 V/ 3.3V +85°C H
Channel ON Leakage I'”C(O”” Vee=4.2V, Veou= 0.3 V/ 3.3V, Vo | - 40°C to . A
current Noon), or Vne= 0.3 V/ 3.3V, or floating +85°C H
lcomon)
DIGITAL INPUTS
Input High Voltage Vinn ) fgs(o:cto 1.6 \%
Input Low Voltage Vine i fgS(O:CtO 05 \Y,
Input Leakage Current Iin Vee=4.2V,Vn=0Vor4.2Vv ) fgs(o:cto 1 HA

DYNAMIC CHARACTERISTICS

Vin=2.1VtoOV,R.=50Q, C.=35
Turn-On Time ton pF, Vno10r Vne1= Vnoz0r Vnez= 2.1 +25°C 88 ns
V, Test Circuit2

Vin=2.1VtoOV,R.=50Q, C.=35
Turn-Off Time torr pF, Vno10r Vne:= Vnoz0r Vnez= 2.1 +25°C 16 ns
V, Test Circuit2

Break-Before-Make Vin=2.1Vto0V,R.=50Q, C.=35

Time Dela: to pF, Vno10r Vnci = Vnoz0r Vnc2= 2.1 +25°C 6.0 ns

Y V, Test Circuit3
Off Isolat o Veias=2.1V, Vin=0 100KHz +25°C -78 dB
Isolation 50 dBm, Test Circuit4 1MHz +25°C .58 dB
Channel-to-Channel XTALK Veias=2.1V,Vn=0 100KHz +25°C -103 dB
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Crosstalk dBm, Test Circuits 1MHz 1+25°C -90 dB
. Veias= 2.1V, Vin=0 dBm, Test o
Bandwidth -3 dB BW Circuité +25°C 70 MHz
Charge Injection _ _
Select Input to Q Vior Or_leg _FVN.IC_’Z otr (\:/.NCZ _t70 V. G +25°C 4.0 pC
Common 1/O =L.0nk, Test Lircu
Channel ON o
Capacitance Con +25°C 106 pF
POWER REQUIREMENTS
Power Supply Range \Y/ele: ) fgSE:éo 1.8 4.2 \%
Power Supply Current I+ VCC=4.2V,Vn=0V or Ve ) fgSE:éo 1 HA
Electrical Characteristics

(Vee=+2.7V to +3.6V, GND = 0V, Vin=+1.6V, ViL= +0.4V, Ta= - 40°C to + 85°C. Typical values are at Vcc= +3.0V,
Ta= + 25°C, unless otherwise noted.)

PARAMETER | SYMBOL CONDITIONS TEMP | MIN | TPY | mAX | uNITS
ANALOG SWITCH
. Vno, Ve, -40°C to
Analog Signal Range Veon +85°C 0 VCC \%
On-Resistance R Vee = 2.7 V, Vio, Vicor Voow= 1V, | 2> C 05 | 07 Q
N lcom = -100 mA, Test Circuit 1 -40°Cto 0.8 0
+85°C '
On-Resistance Match AR Vecec =2.7 V, Vno, Vncor Veon=1V, +2? ¢ 0.03 0.15 Q
Between Channels on lcom=-100 mA, Test Circuit 1 - 425CCtO 0.2 Q
+85° .
On-Resistance R Vece =2.7 V, Vno, Vncor Veon=1V, +2? c 01 018 Q
Flatness FLATON lcow= -100 mA, Test Circuit 1 -40°Cto 0.2 0
+85°C ’
Source OFF Leakage INc(oFF), Vcc=3.6V, Vnoor Vne=3.3V/0.3| -40°Cto 1 A
current INo(OFF) V, Vecom=0.3V/3.3V +85°C H
Channel ON I'”C(O”” Vec=3.6V, Veou=0.3V/3.3V, | -40°Cto 1 A
Leakage NOON), Vioor Vac=0.3V/ 3.3V, or floating | +85°C H
|lcom(ony
current
DIGITAL INPUTS
. - 40°C to
Input High Voltage V/iNH +85°C 15 \%
-40°C to
Input Low Voltage Vine +85°C 0.4 \%
_ _ -40°C to
Input Leakage Current Iin Vee=2.7V,Vn=0Vor2.7V +85°C 1 HA
DYNAMIC CHARACTERISTICS
Vin=15Vto0V,R.=50Q, C.=35
Turn-On Time ton pF, Vnoi0r Vnc: = Vnoz0r Vnec2= 1.5 +25°C 100 ns
V, Test Circuit2
Vin=1.5Vto0V,R.=50Q, C.=35
Turn-Off Time torr pF, Vo1 0r Vnci = Vnoz 0r Vncz= 1.5 +25°C 20 ns
V, Test Circuit2
Vin=1.5Vto0V,R.=50Q, C.=35
Brea.ll_(i-rﬁsflgreeléMake to pF, Vno10r Vnc1 = Vnoz0Or Vne2=1.5 +25°C 9.2 ns
y V, Test Circuit3
. Veias=2.1V,Vn=0 100KHz +25°C -78 dB
Off Isolation Oiso dBm, Test Circuitd MM 250 8 9B
Channel-to-Channel XTALK VBIAS =21V, VIN = 100KHz +25°C -103 dB
Crosstalk 0 dBm, Test Circuits 1MHz +25°C .90 dB
Bandwidth —3 dB BW VBIAS =21V, VIN =0dBm, Test | s5oc 70 MHz

Circuit6
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Charge Injection Select VNOL1 or VNC1 = VNO2 or VNC2 o
Input to Common 1/O Q =0V, CL=1.0nF Test Circuit7 +25°C 3.0 pC
Channel ON CON +25°C 106 pF
Capacitance
Low-Voltage, 0.4Q Dual-SPDT Analog Switch
COm P Qﬂ NO
<] .
LA <
N Dc 4 {>c
Figure 1. Logic equivalent circuit
DUT Vee
Veo 4 T Output Input
™k . GND
0.1uF = NAEE l Vour
l | Ss00 35 pF
_ | I :|: 90% of \‘ICH
& = p— Output
Switch Select Pin
GND
Figure 2. teem (Time Break-Before-Make)
Vee |
DUT Input 50%X Xao%

Output ov
‘[‘ j_ Vour
2600 35 pF

i I Output

VoL

Figure 3. tonorr
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Low-Voltage, 0.4Q Dual-SPDT Analog Switch

Vee Vee
DUT —|: Input
Output 0 oy
I
= _’\I\c l Vour
Open ——4 | 35 pF
| I Output
VAN =
VoL
Input J_|—|1
Figure 4. toniorr
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l _
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!

Figure 5. Bandwidth -3dB
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Figure 6. Charge Injecting (Q)
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Low-Voltage, 0.4Q Dual-SPDT Analog Switch
Package Information
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Note: All linear dimensions are in millimeters.
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