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FEATURES 

Operates from 1.65 V to 3.6 V supply rails  

Unidirectional signal path 

Up/down level translation 

Ultracompact 6-lead SOT-23 package 

Output short-circuit protection 

LVTTL-/CMOS-compatible inputs 

 

APPLICATIONS 

Level translation in 

PDAs 

Handsets 

MP3 players 
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Figure 1.  

GENERAL DESCRIPTION 

The ADG3231 is a single-channel level translator designed on a 

submicron process that is guaranteed to operate over the 1.65 V 

to 3.6 V supply range. The device can be used in applications 

requiring communication between digital devices operating 

from multiple supply voltages. The logic levels on each side of 

the device are set by the two supply voltages, VCC1 for A and 

VCC2 for Y. The signal path is unidirectional, meaning data can 

flow only from A to Y. 

The ADG3231 can operate with any combination of VCC1  

and VCC2 supply voltages within the 1.65 V to 3.6 V range, 

allowing the part to perform either up (VCC1 < VCC2) or down 

(VCC1 > VCC2) level translation. The output stage is protected 

against current overload, which can occur when the Y pin is 

accidentally shorted to the VCC2 or GND rails.  

The ADG3231 is available in the SOT-23 (2.8 mm × 2.9 mm  

× 1.3 mm) ultracompact package, making the part ideal for 

applications where space is critical.  

PRODUCT HIGHLIGHTS 

1. Up/down level translation.  

2.  Guaranteed to operate with any supply combination within 

the 1.65 V to 3.6 V range. 

3. Output short-circuit protection. 

4. Available in ultracompact SOT-23 package. 

 

 

 

 

 

 

 

 

 

 



ADG3231* PRODUCT PAGE QUICK LINKS
Last Content Update: 02/23/2017

COMPARABLE PARTS
View a parametric search of comparable parts.

EVALUATION KITS
• Evaluation Board for 6 lead SOT23 Devices in the 

Switches/Multiplexers Portfolio

DOCUMENTATION
Data Sheet

• ADG3231: 1.65 V to 3.6 V, Single Channel Level Translator 

in SOT-66 Package Data Sheet

User Guides

• UG-948: Evaluation Board for 6-Lead SOT-23 Devices in 

the Switches and Multiplexers Portfolio

REFERENCE MATERIALS
Product Selection Guide

• Switches and Multiplexers Product Selection Guide

Technical Articles

• CMOS Switches Offer High Performance in Low Power, 

Wideband Applications

• Data-acquisition system uses fault protection

• Enhanced Multiplexing for MEMS Optical Cross Connects

DESIGN RESOURCES
• ADG3231 Material Declaration

• PCN-PDN Information

• Quality And Reliability

• Symbols and Footprints

DISCUSSIONS
View all ADG3231 EngineerZone Discussions.

SAMPLE AND BUY
Visit the product page to see pricing options.

TECHNICAL SUPPORT
Submit a technical question or find your regional support 

number.

DOCUMENT FEEDBACK
Submit feedback for this data sheet.

This page is dynamically generated by Analog Devices, Inc., and inserted into this data sheet. A dynamic change to the content on this page will not 
trigger a change to either the revision number or the content of the product data sheet. This dynamic page may be frequently modified.

http://www.analog.com/parametricsearch/en/11261?doc=ADG3231.pdf&p0=1&lsrc=pst
http://www.analog.com/parametricsearch/en/11261?doc=ADG3231.pdf&p0=1&lsrc=pst
http://www.analog.com/adg3231/evalkits?doc=ADG3231.pdf&p0=1&lsrc=ek
http://www.analog.com/adg3231/evalkits?doc=ADG3231.pdf&p0=1&lsrc=ek
http://www.analog.com/adg3231/documentation?doc=ADG3231.pdf&p0=1&lsrc=doc
http://www.analog.com/adg3231/documentation?doc=ADG3231.pdf&p0=1&lsrc=doc
http://www.analog.com/adg3231/referencematerials?doc=ADG3231.pdf&p0=1&lsrc=rm
http://www.analog.com/adg3231/referencematerials?doc=ADG3231.pdf&p0=1&lsrc=rm
http://www.analog.com/adg3231/designsources?doc=ADG3231.pdf&p0=1&lsrc=dr
http://www.analog.com/adg3231/designsources?doc=ADG3231.pdf&p0=1&lsrc=dr
http://www.analog.com/adg3231/discussions?doc=ADG3231.pdf&p0=1&lsrc=disc
http://www.analog.com/adg3231/discussions?doc=ADG3231.pdf&p0=1&lsrc=disc
http://www.analog.com/adg3231/sampleandbuy?doc=ADG3231.pdf&p0=1&lsrc=sb
http://www.analog.com/adg3231/sampleandbuy?doc=ADG3231.pdf&p0=1&lsrc=sb
http://www.analog.com/support/technical-support.html?doc=ADG3231.pdf&p0=1&lsrc=techs
http://www.analog.com/support/technical-support.html?doc=ADG3231.pdf&p0=1&lsrc=techs
https://form.analog.com/Form_Pages/feedback/documentfeedback.aspx?doc=ADG3231.pdf&product=ADG3231&p0=1&lsrc=dfs
https://form.analog.com/Form_Pages/feedback/documentfeedback.aspx?doc=ADG3231.pdf&product=ADG3231&p0=1&lsrc=dfs


ADG3231 Data Sheet 
 

Rev. C | Page 2 of 12 

TABLE OF CONTENTS 
Features .............................................................................................. 1 

Applications ....................................................................................... 1 

Functional Block Diagram .............................................................. 1 

General Description ......................................................................... 1 

Product Highlights ........................................................................... 1 

Revision History ............................................................................... 2 

Specifications ..................................................................................... 3 

Absolute Maximum Ratings ............................................................4 

ESD Caution...................................................................................4 

Pin Configurations and Function Descriptions ............................5 

Typical Performance Characteristics ..............................................6 

Theory of Operation .........................................................................9 

Outline Dimensions ....................................................................... 10 

Ordering Guide .......................................................................... 10 

 

REVISION HISTORY 

9/12—Rev. B to Rev. C 

Removed SOT-66 Package (Throughout) ..................................... 1 

Updated Outline Dimensions ....................................................... 10 

Changes to Ordering Guide .......................................................... 10 

5/06—Rev. A to Rev. B 

Deleted Figure 11 and Figure 12 ..................................................... 7 

Changes to Ordering Guide .......................................................... 10 

12/04—Rev. 0 to Rev. A 

Updated Format .................................................................. Universal 

Added SOT-66 Package ..................................................... Universal 

Change to Data Sheet Title .............................................................. 1 

Changes to Features, Applications, General Description 

and Product Highlights Sections ..................................................... 1 

Changes to Figure 1 ........................................................................... 1 

Changes to Table 1 ............................................................................. 3 

Changes to Figure 2 and Figure 3 .................................................... 3 

Deleted TPC 1 to TPC 6 ................................................................... 6 

Changes to Figure 13 through Figure 20 ........................................ 7 

Changes to Theory of Operation Section....................................... 9 

Updated Outline Dimensions ....................................................... 10 

Changes to Ordering Guide .......................................................... 10 

5/03—Revision 0: Initial Version 

 



Data Sheet ADG3231

 

Rev. C | Page 3 of 12 

SPECIFICATIONS 

VCC1 = VCC2 = 1.65 V to 3.6 V, GND = 0 V. All specifications TMIN to TMAX, unless otherwise noted. Temperature range for the B version is 

−40°C to +85°C. 

Table 1. 

Parameter Symbol Conditions Min Typ1 Max Unit 

LOGIC INPUTS/OUTPUTS        

Input High Voltage2 VIH VCC1 = 3.0 V to 3.6 V 1.35   V 

  VCC1 = 2.3 V to 2.7 V 1.35   V 

  VCC1 = 1.65 V to 1.95 V 0.65 VCC1   V 

Input Low Voltage2 VIL VCC1 = 3.0 V to 3.6 V   0.8 V 

  VCC1 = 2.3 V to 2.7 V   0.7 V 

  VCC1 = 1.65 V to 1.95 V   0.35 VCC1 V 

Output High Voltage VOH IOH = –100 µA, VCC2 = 3.0 V to 3.6 V 2.4   V 

  IOH = –100 µA, VCC2 = 2.3 V to 2.7 V 2.0   V 

  IOH = –100 µA, VCC2 = 1.65 V to 1.95 V VCC2 − 0.45   V 

  IOH = −4 mA, VCC2 = 2.3 V to 2.7 V 2.0   V 

  IOH = −4 mA, VCC2 = 1.65 V to 1.95 V VCC2 − 0.45   V 

  IOH = −8 mA, VCC2 = 3.0 V to 3.6 V 2.4   V 

Output Low Voltage VOL IOL = 100 µA, VCC2 = 3.0 V to 3.6 V   0.4 V 

  IOL = 100 µA, VCC2 = 2.3 V to 2.7 V   0.4 V 

  IOL = 100 µA, VCC2 = 1.65 V to 1.95 V   0.45 V 

  IOL = 4 mA, VCC2 = 2.3 V to 2.7 V   0.4 V 

  IOL = 4 mA, VCC2 = 1.65 V to 1.95 V   0.45 V 

  IOL = 8 mA, VCC2 = 3.0 V to 3.6 V   0.4 V 

SWITCHING CHARACTERISTICS2       

Propagation Delay, tPD A to Y tPHL, tPLH 3.3 V ± 0.3 V, CL = 30 pF, see Figure 2  4 6.5 ns 

Propagation Delay, tPD A to Y tPHL, tPLH 2.5 V ± 0.2 V, CL = 30 pF, see Figure 2  4.5 6.5 ns 

Propagation Delay, tPD A to Y tPHL, tPLH 1.8 V ± 0.15 V, CL = 30 pF, see Figure 2  6.5 10.25 ns 

Input Leakage Current II 0 ≤ VIN ≤ 3.6 V   ±1 µA 

Output Leakage Current IO 0 ≤ VIN ≤ 3.6 V   ±1 µA 

POWER REQUIREMENTS       

Power Supply Voltages VCC1  1.65  3.6 V 

 VCC2  1.65  3.6 V 

Quiescent Power Supply Current ICC1 Digital inputs = 0 V or VCC1   2 µA 

 ICC2 Digital inputs = 0 V or VCC2   2 µA 
 
1 All typical values are at VCC1 = VCC2, TA = 25°C, unless otherwise noted. 
2 Guaranteed by design, not subject to production test. 
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Figure 2. Timing Diagram 
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ABSOLUTE MAXIMUM RATINGS 
TA = 25°C, unless otherwise noted. 

Table 2.  

Parameter Rating 

VCC to GND −0.3 V to +4.6 V 

Input Voltage for A  −0.3 V to VCC1 + 0.3 V 

DC Output Current 25 mA 

Operating Temperature Range  

Industrial (B Version) −40°C to +85°C 

Storage Temperature Range −65°C to +150°C 

Junction Temperature 150°C 

θJA Thermal Impedance  

6-Lead SOT-23 229°C/W 

Lead Temperature, Soldering (10 sec) 300°C 

IR Reflow, Peak Temperature (<20 sec) 235°C 

 

 

Stresses above those listed under Absolute Maximum Ratings 

may cause permanent damage to the device. This is a stress 

rating only; functional operation of the device at these or any 

other conditions above those indicated in the operational 

section of this specification is not implied. Exposure to absolute 

maximum rating conditions for extended periods may affect 

device reliability. 

Only one absolute maximum rating may be applied at any one 

time. 

ESD CAUTION 
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PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS 
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Figure 3. SOT-23 

 

Table 3. Pin Function Descriptions 

Pin Number Mnemonic Description 

1 VCC1 Supply Voltage 1. Can be any supply voltage from 1.65 V to 3.6 V. 

2 NC Not internally connected. 

3 A Digital Input Referred to VCC1. 

4 GND Device Ground Pin. 

5 Y Digital Output Referred to VCC2. 

6 VCC2 Supply Voltage 2. Can be any supply voltage from 1.65 V to 3.6 V. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Figure 4. ICC1 vs. VCC1 
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Figure 5. ICC2 vs. VCC2 
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Figure 6. ICC1 vs. Temperature 
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Figure 7. ICC2 vs. Temperature 
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Figure 8. ICC1 vs. Frequency 
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Figure 9. ICC2 vs. Frequency 
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Figure 10. Rise/Fall Time vs.  
Capacitive Load (3.3 V to 1.8 V Level Translation) 
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Figure 11. Rise/Fall Time vs.  
Capacitive Load (1.8 V to 3.3 V Level Translation) 

tPLH, LOW-TO-HIGH TRANSITION

tPHL, HIGH-TO-LOW TRANSITION
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Figure 12. Propagation Delay vs. Capacitive Load 
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Figure 13. Propagation Delay vs. Supply Voltage 
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Figure 14. Propagation Delay vs. Temperature 
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Figure 15. Input/Output VCC1 = 3.3 V, VCC2 = 1.8 V 
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Figure 16. Input/Output VCC1 = 1.8 V, VCC2 = 3.3 V 
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Figure 17. Output Voltage vs. Sink and Source Current 
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THEORY OF OPERATION
The ADG3231 is a single-channel level translator designed on a 

submicron process that is guaranteed to operate over the 1.65 V 

to 3.6 V supply range. The device can be used in applications 

requiring communication between digital devices operating 

from multiple supply voltages. The logic levels on each side of 

the device are set by the two supply voltages, VCC1 for A, and 

VCC2 for Y. The signal path is unidirectional, meaning data can 

flow only from A to Y. 

The ADG3231 can operate with any combination of VCC1  

and VCC2 supply voltages within the 1.65 V to 3.6 V range, 

allowing the part to perform either up (VCC1 < VCC2) or down 

(VCC1 > VCC2) level translation.  

By limiting the current delivered into the load, for example, 

~1.7 mA with VCC2 = 3.6 V, the output stage is protected against 

current overload, which can occur when the Y pin is 

accidentally shorted to the VCC2 or GND rails.  

The short-circuit protection circuitry works by limiting  

the output current when the output voltage exceeds  

VOL (A = 0 logic) or is less than VOH (A = 1 logic) threshold 

values specified for the VCC2 supply voltage used. 

Figure 18 shows a typical application for the ADG3231 where 

the device performs level translation from VCC1-compatible 

levels to VCC2-compatible levels to allow proper communication 

between the two digital devices, DEVICE 1 and DEVICE 2.  
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Figure 18. Typical Application of the ADG3231 Level Translator 
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OUTLINE DIMENSIONS 
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Figure 19. 6-Lead Small Outline Transistor Package [SOT-23]  
(RJ-6) 

Dimensions shown in millimeters 

 

ORDERING GUIDE 
Model1 Temperature Range Package Description Package Option Branding 

ADG3231BRJ-REEL7 −40°C to +85°C 6-Lead SOT-23 RJ-6 W2B 

ADG3231BRJZ-REEL −40°C to +85°C 6-Lead SOT-23 RJ-6 W2B # 

ADG3231BRJZ-REEL7 −40°C to +85°C 6-Lead SOT-23 RJ-6 W2B # 

 
1 Z = RoHS Compliant Part, # denotes lead-free may be top or bottom marked. 
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