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GENERAL DESCRIPTION 
 
The ML81221GD is a DPDT (Double-Pole Double-Throw) MOSFET RF (Radio Frequency) switch IC. This 
switch is designed to cover a broad range of applications from DC through 2GHz, and integrates on-chip CMOS 
control logic with a low voltage CMOS compatible control interface. This switch can be used in antenna diversity 
systems, such as FM/TV tuners and wireless receiver systems. 
 
The ML81221GD MOSFET RF switch IC is manufactured in UTSi® CMOS process, offering the performance of 
GaAs with the economy and integration of conventional CMOS. 
 
UTSi® is registered trademarks of Peregrine Semiconductor Corporation, USA. 
 
 
 
FEATURES 
 
• High isolation: >30dB at 900MHz. >22dB at 1.9GHz. 
• Low insertion loss: 0.5dB at 900MHz, 0.8dB at 1.9GHz. 
• Single-pin CMOS logic control input. 
• Low voltage operation: 2.7V (min.) 
• Low power consumption: 15µA (typ.). 
• No blocking capacitors required for all RF ports. 
• Lead (Pb) free small package: Lead (Pb) free 12-pin plastic WQFN (P-WQFN12-0303-0.50-63). 
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BLOCK DIAGRAM AND PIN CONFIGURATION (TOP VIEW) 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
TRUTH TABLE 
 

CTRL (Pin 3) Si
High RF2 to R
Low RF1 to R

 
 
PIN DESCRIPTIONS 
 

Pin No. Pin Name
1 VDD  
2 GND 
3 CTRL 
4 RF1 
5 GND 
6 GND 
7 RF2 
8 GND 
9 RF3 

10 GND  
11 GND 
12 RF4 
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SW3 SW4 
Off On 
On Off 
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ABSOLUTE MAXIMUM RATINGS 
 

Parameter Symbol Condition Rating Unit 
Power supply voltage VDD Ta = 25°C −0.3 to +4.0 V 
Control Voltage VCTL Ta = 25°C −0.3 to VDD + 0.3 V 
Input Power PIN Ta = 25°C, ZS = ZL =50ohm < 17 dBm 
Power Dissipation PD Ta = 25°C, ZS = ZL =50ohm 0.2 W 
Operating Temperature TOP — −40 to +85 °C 
Storage temperature TSTG — −55 to +150 °C 

 
 
RECOMMENDED OPERATING CONDITIONS 
 

(Ta=−40 to +85°C) 
Parameter Symbol Condition Rating Unit 

Power supply voltage VDD GND = 0 V 2.7 to 3.3 V 
Input Power PIN ZS = ZL = 50ohm < 15 dBm 
Control Voltage High VCTL (H) — 0.8 x VDD to VDD V 
Control Voltage Low VCTL (L) — 0 to 0.2 x VDD V 
Switching Period TSWP — < 50 Hz 

 
 
ELECTRICAL CHARACTERISTICS 
 

(Ta=25°C, VDD=VCTL (H)=3V, VCTL (L)=0V, ZS=ZL=50Ω) 
Parameter Symbol Conditions Min Typ Max Units

PIN=0dBm, 900MHz  0.5  dB 
Insertion Loss IL 

PIN=0dBm, 1900MHz  0.8  dB 
PIN=0dBm, 900MHz 30 39  dB 

Isolation ISO 
PIN=0dBm, 1900MHz 22 32  dB 
PIN=0dBm, 900MHz  22  dB 

Return Loss RL 
PIN=0dBm, 1900MHz  12  dB 
PIN=5dBm, 900MHz  −80  dBc 

2nd Harmonic 2f0 
PIN=5dBm, 1900MHz  −80  dBc 
PIN=5dBm, 900MHz  −80  dBc 

3rd Harmonic 3f0 
PIN=5dBm, 1900MHz  −80  dBc 
PIN=10dBm, 900MHz, 1MHz 
spacing  

 45  dBm 
3rd Order Intermodulation 
Intercept 

IIP3 
PIN=10dBm, 1900MHz, 1MHz 
spacing 

 45  dBm 

900MHz 15   dBm 
1dB Compression Input Power P1dB 

1900MHz 15   dBm 

Switching Time Tsw 
OFF to ON: 0% control to 90% 
RF, ON to OFF: 0% control to 
10% RF, 900MHz/19000MHz 

 1.5  µsec 

Power Supply Current IDD PIN=5dBm, 900MHz/1900MHz  15 30 µA 
ESD Tolerance — HBM  1.5  kV 
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TYPICAL PERFORMANCE DATA @ VDD = 2.7V, Ta = − 40 / 25 / 85 °C 
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TYPICAL PERFORMANCE DATA @ VDD = 3.0V, Ta = − 40 / 25 / 85 °C 
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TYPICAL PERFORMANCE DATA @ VDD = 3.3V, Ta= − 40 / 25 / 85 °C 
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TYPICAL PERFORMANCE DATA @ VDD = 2.7 / 3 / 3.3V, Ta= − 40°C 
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TYPICAL PERFORMANCE DATA @ VDD = 2.7 / 3 / 3.3V, Ta = 25°C 
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TYPICAL PERFORMANCE DATA @ VDD = 2.7 / 3 / 3.3V, Ta = 85°C 
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POWER ON 
 
It needs to wait for more than 0.5msec due to avoid irregular operation after VDD voltage is applied to the power 
supply pin. When RF signals are applied to RF ports under such irregular operation, the electrical characteristics 
are not guaranteed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MISCELLANEOUS 
 
Latch-Up Avoidance 
 
Unlike conventional CMOS devices, UTSi® CMOS devices are immune to latch-up. 
 
 
 

> 0.5msec

2.7V

Power Supply Voltage
(VDD) 

Control Voltage 
(VCTL) 

VDD=2.7-3.3V 

Irregular Operation Regular Operation

High Level 

Low Level 

Figure 1. Power on Timing Chart
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PACKAGE DIMENSIONS 
 

P-WQFN12-0303-0.50-63  

Package material Epoxy resin 
Lead frame material Cu alloy 
Lead finish Ni/Pd/Au 
Pin treatment Au/Pd Max.0
Package weight (g) 0.01980 TYP

5
Rev. No./Last Revised 2/Jun. 19, 20

 
 
 
Notes for Mounting the Surface Mount Type Package 
 
The surface mount type packages are very susceptible to heat in reflow mounting and humi
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person
package name, pin number, package code and desired mounting conditions (reflow m
times). 
 

 
(Unit: mm)
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EVALUATION BOARD SCHEMATIC 
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* Rctl: Stabilization resistor for control signal. Recommended value = 1kΩ. 
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REVISION HISTORY 
 
 

Page 
Document No. Date Previous

Edition 
Current 
Edition 

Description 

FEDL81221GD-01 Feb. 8,2008 – – Final edition 1 
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NOTICE 
 
1. The information contained herein can change without notice owing to product and/or technical improvements. 

Before using the product, please make sure that the information being referred to is up-to-date. 
 
2. The outline of action and examples for application circuits described herein have been chosen as an explanation 

for the standard action and performance of the product. When planning to use the product, please ensure that 
the external conditions are reflected in the actual circuit, assembly, and program designs. 

 
3. When designing your product, please use our product below the specified maximum ratings and within the 

specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating 
temperature. 

 
4. Oki assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation resulting 

from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or unusual physical 
or electrical stress including, but not limited to, exposure to parameters beyond the specified maximum ratings or 
operation outside the specified operating range. 

 
5. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is granted by 

us in connection with the use of the product and/or the information and drawings contained herein. No 
responsibility is assumed by us for any infringement of a third party’s right which may result from the use thereof. 

 
6. The products listed in this document are intended for use in general electronics equipment for commercial 

applications (e.g., office automation, communication equipment, measurement equipment, consumer electronics, 
etc.). These products are not, unless specifically authorized by Oki, authorized for use in any system or 
application that requires special or enhanced quality and reliability characteristics nor in any system or 
application where the failure of such system or application may result in the loss or damage of property, or death 
or injury to humans. 

 Such applications include, but are not limited to, traffic and automotive equipment, safety devices, aerospace 
equipment, nuclear power control, medical equipment, and life-support systems. 

 
7. Certain products in this document may need government approval before they can be exported to particular 

countries. The purchaser assumes the responsibility of determining the legality of export of these products and 
will take appropriate and necessary steps at their own expense for these. 

 
8. No part of the contents contained herein may be reprinted or reproduced without our prior permission. 
 

Copyright 2008 Oki Electric Industry Co., Ltd. 
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