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Introduction
The ISL59420/21EVAL1 evaluation board contains all the 
circuitry needed to characterize critical performance 
parameters of the ISL59420, ISL59421 single 2:1 MUX-
amplifier, over a variety of applications.

The ISL59420, ISL59421 are single-output, gain-selectable 
2:1 MUX-amps. The unity-gain bandwidths are 400MHz for 
the ISL59420 and 900MHz for the ISL59421. Each contain a 
common set of logic inputs for channel selection (S) three-
state output control (HIZ) and an enable control input that 
powers down the device (EN).

The evaluation board circuit and layout is optimized for 
either 50 or 75 terminations, and implements a basic 
single 2:1 video MUX-amp. The board is supplied with 75 
input signal terminations and a 75 back-termination 
resistor on each of the 3 outputs, making it suitable for 
driving video cable. The user has the option of replacing the 
75 resistors with 50 resistors for other applications. The 
control lines contain 50 resistors to match the 50 output 
impedance of high speed pulse generators. Control line 
termination resistors are recommended for rise and fall times 
under 10ns to minimize unwanted transients. If DC is used 
for the control logic, the resistors may be removed; or the 
applied DC voltage can be reduced to 2.5V to reduce the 
dissipation in the termination resistor.

The layout contains component options to include an output 
series resistor (RS) followed by a parallel resistor (RL) 
capacitor (CL) network to ground. This option allows the user 
to select several different output configurations. Examples 
are shown in Figures 2A, 2B, and 2C. The evaluation board 
is supplied with the 75 back termination resistors shown in 
Figure 2C.

Amplifier Performance and Output 
Configurations
The ISL59420, ISL59421 output amplifier is externally gain-
selectable with the non-inverting input directly coupled to the 
2:1 MUX output. The inverting input is pinned out to the 
evaluation board. Resistor RF is set to the value shown in 
Figure 2D, and in conjunction with the amplifier internal 
capacitance, provides optimum frequency response with 
minimal gain peaking. The output amplifier is ideally suited 
for driving high impedance high speed selectable-gain 
buffers when gain compensation is needed. GBW decreases 
slightly at the lower output load impedances typical of back-
terminated cable driving applications. Reference data sheets 
for additional performance data.

High Frequency Layout Considerations
At frequencies of 500MHz and higher, circuit board layout 
may limit performance. The following layout guidelines are 
implemented on the evaluation board:

• Signal I/O lines are the same lengths and widths to match 
propagation delay and trace parasitics.

• No series connected vias are used in signal I/O lines, as 
they can add unwanted inductance.

• Signal trace lengths are minimized to reduce transmission 
line effects and the need for strip-line tuning of the signal 
traces. 

• High frequency decoupling caps are placed as close to the 
device power supply pin as possible - without series vias 
between the capacitor and the device pin.

Power Sequencing
Proper power supply sequencing is -V first, then +V. In 
addition, the +V and -V supply pin voltage rate-of-rise must 
be limited to ±1V/µs or less. The evaluation board contains 
parallel-connected low VON Schottky diodes on each supply 
terminal to minimize the risk of latch up due to incorrect 
sequencing. In addition, extra 10µF decoupling capacitors 
are added to each supply to aid in reducing the applied 
voltage rate-of-rise.

Reference Documents
• ISL59420 Data Sheet, FN7459

• ISL59421 Data Sheet, FN7458
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ISL59420/21EVAL1
ISL59420/21EVAL1 Top View

TABLE 1. LOGIC TABLE

S HIZ ENABLE OUT

0 0 0 IN0

1 0 0 IN1

- - 1 Power-down

- 1 - High Z

* Cb1, Cb2 are approximate PCB trace capacitances.

FIGURE 2A. TEST CIRCUIT WITH OPTIMAL OUTPUT LOAD

* Cb1 is approximate PCB trace capacitance.

FIGURE 2B. TEST CIRCUIT FOR 50 OR 75 TERMINATIONS

* Cb1 is approximate PCB trace capacitance.

FIGURE 2C. BACK-TERMINATED TEST CIRCUIT FOR CABLE 
APPLICATION

FIGURE 2D. RF TABLE FOR FIGURE 2 CIRCUITS
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ISL59420 200

ISL59421 357
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ISL59420/21EVAL1
ISL59420/21EVAL1 Schematic Diagram
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ISL59420/21EVAL1 Components Parts List

DEVICE # DESCRIPTION COMMENTS

C7, C8 CAP, SMD, 0603, 1000pF, 25V, 10%, X7R Power Supply Decoupling

C1, C4 CAP, SMD, 0603, 0.01µF, 25V, 10%, X7R Power Supply Decoupling

C2, C5 CAP, SMD, 0603, 0.1µF, 25V, 10%, X7R Power Supply Decoupling

C3, C6 CAP, SMD, 0805, 10µF, 6.3V, 10%, X5R Power Supply Decoupling

D1, D2 Diode-Schottky, 2 Pin, 45V, 7.5A MBR0550T (Motorola) Reverse Polarity Protection

R8, R9, RS Resistor, SMD, 0603, 75, 1/10W, 1% Signal Input/output Termination 

R12, R14, R19 Resistor, SMD, 0603, 49.9, 1/16W, 1% Logic Input Termination

RF - ISL59420 Resistor, SMD, 0603, 200, 1/10W, 1% Feedback Resistor

RF - ISL59421 Resistor, SMD, 0603, 357, 1/10W, 1% Feedback Resistor

C11 CAP, SMD, 0603 Optional, not populated

R22 Resistor, SMD, 0603 Optional, not populated

U1 ISL59420/21 - 400/900 MHz Multiplexing Amplifier, 
10PIN, QSOP

Device Under Test
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


