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ICL3221EEVAL1Z
Evaluation Board

 User’s Manual

The ICL3221EEVAL1Z board enables the evaluation of the ICL3221E single-channel RS-232 transceiver. 

Key Features
• 15kV ESD-protected

• 1μA powerdown

• 250kbps transceiver with manual and automatic powerdown features

• Invalid receive signal indicator

• The receiver is controlled by a separate enable pin

Specifications
This board has been configured and optimized for the following operating conditions:

• Up to 250kbps data rate

• VCC = 3.0V to 5.5V

Ordering Information

Related Literature
For a full list of related documents, visit our website:

• ICL3221E device page

Part Number Description

ICL3221EEVAL1Z ICL3221EIVZ evaluation board

Figure 1. ICL3221EEVAL1Z Board Block Diagram
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1. Functional Description
The ICL3221E is a single-channel, 250kbps RS-232 transceiver that operates from a single supply of VCC = 3.0V 
to 5.5V. The transmitter converts TTL/CMOS levels to RS-232 voltages of > ±5.0V and the receiver converts the 
RS-232 voltages back to TTL/CMOS levels.

To drive positive and negative output voltages, the transmitter is powered by a charge pump that converts the VCC 
supply into a positive output voltage of V+ > 5.5V and a negative output voltage of V- < -5.5V. The receiver is 
directly powered by VCC.

The ICL3221E features an auto power-down function that disables the transmitter if there is no valid RS-232 
signal at the receiver input; at the same time, the INVALID output turns low. When a valid RS-232 signal is 
detected, the transmitter is automatically enabled, and the INVALID output turns high.

Auto power-down does not affect the receiver. To power down the receiver, the EN input must be driven high. 
Auto power-down can be enabled or disabled. When disabled, the transmitter can still be powered down per 
software, which is commonly referred to as manual power-down. Table 1 lists the necessary logic states of the 
auto power-down inputs, FORCEON and FORCEOFF, for automatic or manual power-down.

To enable auto power-down, make FORCEOFF = High, and FORCEON = Low. To disable auto power-down, 
make FORCEON = High. In this case, use FORCEOFF as a manual shutdown input.

Figure 2. Functional Block Diagram of ICL3221E
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2. PCB Layout Guide Lines
Most applications use a single capacitor value of 0.1μF for the charge pump capacitors and the bypass capacitors 
of the VCC, V+, and V- supplies. Connect these capacitors as close as possible to the IC.

2.1 ICL3221EEVAL1Z Evaluation Board

2.2 ICL3221EEVAL1Z Circuit Schematic

Figure 3. Top Side

Figure 4. ICL3221EEVAL1Z Schematic
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2.3 Bill of Materials

2.4 Board Layout

Part Number Qty
Reference 
Designator Description Manufacturer

ICL3221EEVAL1ZREVAPCB 1 PWB-PCB, ICL3221EEVAL1Z, REVA, ROHS Imagineering Inc

C2012X7R1C225K-T 1 C6 CAP, SMD, 0805, 2.2µF, 16V, 10%, X7R, ROHS TDK

CC0603KRX7R8BB104 5 C1, C2, C3, C4, C5 CAP, SMD, 0603, 0.1µF, 25V, 10%, X7R, ROHS Yageo

H1045-DNP 0 C3_OPT CAP, SMD, 0603, DNP-PLACE HOLDER, ROHS

68000-236HLF-1X4 2 J1, J2 CONN-HEADER, 1x4, BRKAWY 1x36, 2.54mm, ROHS Berg/FCI

A-DF09A/KG-T2S 1 J3 CONN-D-SUB, RECEPTACLE, TH, 9POS, DUAL ROW, 
R/A, ROHS

Assmann WSW
Components

ICL3221EIVZ 1 U1 IC-RS-232 TRANSMITTER/RECEIVER, 16P, TSSOP, ROHS Renesas Electronics

CR0603-10W-1002FT 3 R1, R2, R3 RES, SMD, 0603, 10k, 1/10W, 1%, TF, ROHS Venkel

3X5-STATIC-BAG 1 Place assy in bag BAG, STATIC, 3x5, ZIP LOC Renesas Common Stock

DNP 0 1, 4, 6, 7, 8, 9 (5015) DO NOT POPULATE OR PURCHASE

LABEL-DATE CODE 1 AFFIX TO BACK OF 
PCB

LABEL-DATE CODE_LINE 1: YRWK/REV#, LINE 2: BOM 
NAME

Renesas Electronics
America

Figure 5. Silkscreen Top Figure 6. Top Layer

Figure 7. Bottom Layer
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3. Typical Performance Curves
The RS-232 signal waveforms in Figure 8 were measured with the measurement setup in Figure 9.

Figure 8. RS-232 Signal Waveforms

Figure 9. Measurement Setup
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4. Revision History

Rev. Date Description

1.00 Apr.10.20 Initial release



Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Contact Information
For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit:
www.renesas.com/contact/

Trademarks
Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property  of their respective owners.

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible 
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These 
resources are subject to change without notice. Renesas grants you permission to use these resources only for 
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly 
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property. 
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, 
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject 
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources 
expands or otherwise alters any applicable warranties or warranty disclaimers for these products. 
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