UNISONIC TECHNOLOGIES CO., LTD

UMX4214 CMOS IC

4.50, LOW VOLTAGE QUAD,
HIGH SPEED,SPDT ANALOG
SWITCH

E DESCRIPTION

The uTC UMX4214 is a quad, SPDT
(single-pole/double-throw), TTL/CMOS compatible analog TSSOP-16
switch. It operates from a 1.8V to 5.5V single power supply.

The UTC UMX4214 features high-speed, low on-resistance,
low voltage and high bandwidth. The high performances make
it very suitable for multiple applications, such as portable
equipment, audio and video signal routing, etc. Low power
consumption is also one of the important reasons that make it a
good choice.

B FEATURES

* Single Supply Voltage Range: 1.8V ~ 5.5V
* Low On-Resistance: 4.5Q (TYP)
* Rail-to-Rail Input and Output Operation
* TTL/CMOS Compatible
* Low On-Resistance Flatness
* Fast Switching Times:
ton: 25ns
torr:25ns
* Low Power Consumption

H ORDERING INFORMATION

Ordering Number
Lead Free Halogen Free
UMX4214L-P16-R UMX4214G-P16-R TSSOP-16 Tape Reel

Package Packing

UMX4214G-P16-R
(1)Packing Type (1) R: Tape Reel

(2)Package Type (2) P16: TSSOP-16
(3)Green Package | (3) G: Halogen Free and Lead Free, L: Lead Free
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UMX4214

CMOS IC

B MARKING
Fel 1 [ F] 2l ol 5]
_—__—— % Date Code
UTC OO L Lead E
UMX4214 0]  -ead rree
= n G: Halogen Free
hd > Lot Code
L] (2] L] (o] [s] [o] [2] [e]
HE PIN CONFIGURATION
IN|[1]O 16| V.
NC1 | 2 15| EN
NO1 | 3 14 | NC4
COM1 | 4 13 | NO4
NC2 | 5 12| COM4
NO2 [ 6 11| NC3
com2 [7 ] [ 10] NO3
GND [ ] [ 9 | coms
E PIN DESCRIPTION
PIN NO. PIN NAME DESCRIPTION
1 IN Digital Control Input Pin to Connect the COM Pins to the NO or NC Pins.
2,5, 11,14 NCx Normally Closed Pins.
3,6, 10,13 NOx Normally Open Pins.
4,7,9, 12 COMx Common Pins.
8 GND Ground.
15 - Digital Enable Control. Normally connect to GND. Drive to logic high to set all
EN switches off.
16 Ve Positive Power Supply.
HE FUNCTION TABLE
EM IN NO NC
L L OFF ON
L H ON OFF
H \ All Switches Open

Note: \ = Don’t Care.
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UMX4214

CMOS IC

B BLOCK DIAGRAM
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UMX4214 CMOS IC

B ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL RATINGS UNIT
V+to GND -0.3~6 \Y
Analog, Digital Voltage Range (Note 1) -0.3~(V+)+0.3 V
Continuous Current NO, NC, or COM +100 mA
Junction Temperature Ty +150 °C
Storage Temperature Range Tste -65 ~ +150 °C

Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2. Signals on NC, NO, or COM or INX exceeding V+ will be clamped by internal diodes. Limit forward diode
current to maximum current ratings.

HE RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT

Operating Temperature Range Ta -40 ~ +85 °C
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UMX4214 CMOS IC

B ELECTRICAL CHARACTERISTICS

(V+ = 45V ~ 55V, GND = 0V, Vi = 1.6V, ViL = 0.5V, Full = -40°C ~ +85°C. Typical values are at V+ = 5V,
Ta = +25°C, unless otherwise specified)

PARAMETER [symBoOL | TEST CONDITIONS | MiN | TYP | Max | uNIT

ANALOG SWITCH

Analog Signal Range VN, Ve, [~ 40 ~ +85°C 0 Ve |V
Vcom
On-Resistance Ron V+=4.5V, Vno or Vnc=1.2V, [Ta=+25°C 4.5 7 Q
Icom=-100mA Ta=-40~+85°C 8 Q
On-Resistance Match Between ARon V+=4.5V, Vno or Vnc=1.2V, [Ta=+25°C 0.8 3.6 Q
Channels lcom=-100mA TA=-40~+85°C 4.2 Q
On-Resistance Flatness RreLATOON) V+=4.5V, Vno or Vnc=1.2V, [Ta=+25°C 3 3.7 Q
4.5V, lcom=-100mA Ta=-40~+85°C 4.5 Q
Inc(orr), |V+=5.5V, VNo or Vne = 3.3V/0.3V,
Source Off Leakage Current | [ | "0 3133V, Tae-d0-585°C e
Inciony,  |V+=5.5V, Vcom=0.3V/3.3V,
Channel On Leakage Current Inoon),  [Vno or Vne=0.3V/3.3V, or floating, 1 MA
Icomon) |Ta=-40~+85°C
DIGITAL INPUTS
Input High Voltage ViNH | Ta=-40~+85°C 1.6 \Y
Input Low Voltage VN [Ta=-40~+85°C 0.5 \Y
Input Leakage Current IN V+=5.5V, Vin =0V or 5.5V, Ta=-40~+85°C 1 uA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Vo or Vne = 2V, CL.=35pF, R.=300Q, 25 ns
Turn-Off Time torr  |Test Circuit 1, Ta = +25°C 22 ns
Charge Injection Select Input Q Ve = GND, Re =0Q, Q = CL x Vour, 20 oC
to Common |/O CL = 1nF, Test Circuit 2, Ta = +25°C
Break-Before-Make Time o Vo or Ve = 3V, R.=300Q, C.=35pF, 18 ns
Delay Test Circuit 3, Ta = +25°C
RL=50Q, f=10MHz, 1MHz -70 dB
Off Isolation Oiso  |VBIas=350mV, Signal=0dBm,
Test Circuit 4, TAg= +25°c  [1OMHz -0 dB
RL=50Q, f=10MHz, 1MHz -90 dB
Channel-to-Channel Crosstalk X7ak  [VBias=350mV, Signal=0dBm,
Test Circuit 5, TAg= +p50c || OMHZ 60 dB
. RL=50Q, Signal=0dBm, Vsias=350mV,
-3dB Bandwidth BW Test Circuit 8, Ta = +25°C 300 MHz
Channel On Capacitance Con  |Ta=+25°C 42 pF
POWER REQUIREMENTS
Power Supply Range V4 Ta=-40~+85°C 1.8 5.5 V
Power Supply Current I+ V+=5.5V, Vin=0V or V+, Ta=-40~+85°C 1 uA
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UMX4214 CMOS IC

B ELECTRICAL CHARACTERISTICS

(V+ =27V~ 3.6V, ViH = 1.6V, ViL = 0.4V, Full = -40°C ~ +85°C. Typical values are at V+ = 3V, Ta = +25°C, unless
otherwise specified)

PARAMETER [symBoOL | TEST CONDITIONS | MiN | TYP | Max | uNIT

ANALOG SWITCH

Analog Signal Range VN, Ve, [~ 40 ~ +85°C 0 Ve |V
Vcom
On-Resistance Ron V=27V, Vno or Vnc=1.2V, [Ta=+25°C 8 15.5 Q
Icom=-100mA Ta=-40~+85°C 18.5 Q
On-Resistance Match Between ARon V+=2.7V, Vno or Vne=1.2V, [Ta=+25°C 1.6 4 Q
Channels lcom=-100mA TA=-40~+85°C 4.6 Q
On-Resistance Flatness RELATON) V+=2.7V, Vno or Vne=1.2V, [Ta =+25°C 7 9.4 Q
4.5V, lcom=-100mA Ta=-40~+85°C 13 Q
Inc(orr), |V+= 3.6V, VNo or Vne = 3.3V/0.3V,
Source Off Leakage Current |NO((OFF)) Veou = 0.3V/3.3V, Ta=-40~+85°C T pA
Inciony, |V+=3.6V, Vcom=0.3V/3.3V,
Channel On Leakage Current Inoon),  [Vno or Vne=0.3V/3.3V, or floating, 1 MA
Icomon) |Ta=-40~+85°C
DIGITAL INPUTS
Input High Voltage ViNH | Ta=-40~+85°C 1.5 \Y
Input Low Voltage VN [Ta=-40~+85°C 0.4 \Y
Input Leakage Current IN V+=5.5V, Vin =0V or 3.6V, Ta=-40~+85°C 1 uA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Vo or Vne = 2V, CL.=35pF, R.=300Q, 38 ns
Turn-Off Time torr  |Test Circuit 1, Ta = +25°C 55 ns
Charge Injection Select Input Q Ve = GND, Re =0Q, Q = CL x Vour, 20 oC
to Common |/O CL = 1nF, Test Circuit 2, Ta = +25°C
Break-Before-Make Time o Vo or Ve = 2V, R.=300Q, C.=35pF, 20 ns
Delay Test Circuit 3, Ta = +25°C
RL=50Q, f=10MHz, 1MHz -70 dB
Off Isolation Oiso  |VBIas=350mV, Signal=0dBm,
Test Circuit 4, TAg= sp5ec  |1OMHZ -0 dB
RL=50Q, f=10MHz, 1MHz -90 dB
Channel-to-Channel Crosstalk X7ak  [VBias=350mV, Signal=0dBm,
Test Circuit 5, TAg= so5ec  [1OMHZ 60 dB
. RL=50Q, Signal=0dBm, Vsias=350mV,
-3dB Bandwidth BW Test Circuit 8, Ta = +25°C 300 MHz
Channel On Capacitance Con  |Ta=+25°C 42 pF
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UMX4214

CMOS IC

®E TEST CIRCUIT

V. 0O
) 1 Vs X tr < 5ns
V. Vin 7— 50% 50% - tF<5ns
NOOrNC ~ _ COM v ov
H ouT
1
Vno Or Ve = A vV V
T . No O Vine Fo0%
- P IN or EN v ?
U"I" ouT
Vin = GND oV —
L J:‘ —>» ton i€—
Test Circuit 1. Switching Times
Vi O
1
0.1uF
" T v

COM

tr < 5ns
tr < 5ns

NO or NC O\C

IN or EN 4

+

I
O_t Vour AVouyr
Vin é‘-} = GJN_D """""""""
= = Q= AVour x C,
Test Circuit 2. Charge Injection
V: O
) 1 V. tr < 5ns
tr<5
V. Vi 50% FSonS
NC
Vo or Vie O . 0 COM ov
[vo  o— Vour
Vo or Ve
0 ........... IN or EN Z> Vour
Vin @ J:— GND ov : :
L «—th —»

Test Circuit 3. Break-Before-Make Time Delay, tp
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UMX4214 CMOS IC

®E TEST CIRCUIT

V.0
- 0.1uF
STy
V. 1
NO or NC [+ A Vin 50Q
[ I BN U ¢
IN or EN (L _l_ 500
>
COM |-rrers ~N — =
__tu l Vour 500 Network
GND = Co Analyzer
L I i
Test Circuit 4. Off Isolation
V.
? ,
0.1pF
v I
P COM NO or NC e
L 4 U a OT 00— V)
_l_ ; Vin 50Q
_ CL RL <—
- . ’
---------- NO or NC COM [
O O _______ o+ O0——1— O * * | Vour 500 Network
_t l l Analyzer
R. TC 1
IN L L —
C I
GND = =

L
Channel-to-Channel Crosstalk = -20 log (Vno or Vne/Vour)

Test Circuit 5. Channel-to-Channel Crosstalk
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UMX4214

CMOS IC
B TEST CIRCUIT
V. O
1
0.1pF
V. 1
NO or NC [+ A Vin 50Q
_ g «
IN or EN =
oMo BN
COM [+ n _ —> =
__tu l Vour 500 Network
GND = CL Analyzer
1 I T
Test Circuit 6. -3dB Bandwidth
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UMX4214 CMOS IC

B  TYPICAL CHARACTERISTICS

On-Resistance vs. Source or Drain
Voltage

10

Drain-Source On-Resistance,
RDS(ON) (Q)

0
0 05 1 15 2 27 3 35 45
Source or Drain Voltage, Vs or Vp (V)

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.
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