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AS14x4 Design Guide Preliminary ANO091
|
All noise-decoupling capacitors on the AS14x4 traces, such as those connected to SYNC_DLY, VBP, VDD3V_OUT,
VDD_SYNC and VDDA5I, should be located as close as possible to the AS14x4 and on the same layer as the chip.
Placing decoupling capacitors on the bottom layer, below the AS14x4, is not as effective, because the associated

high-frequency currents circulate through longer return paths, subjecting the bypassing to higher parasitic
inductance.

The VP node (input to the buck regulators), in particular, needs to be bypassed carefully by placing the
associated ceramic decoupling capacitors as close to the chip pins as possible.

Figure 28 shows an example layout based on Akros’ evaluation board design:

Figure 27 - Component Placement Guidelines
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PRIMARY / SECONDARY PCB ISOLATION

The DC-DC converter creates isolated voltages away from the high-voltage signals delivered on the input power
lines. Because of this, two independent ground-plane systems must be designed onto the board, one for the
high-voltage input side (Primary) and the other for the low-voltage output side (Secondary). This voltage and
ground isolation applies to all board layers and components. No traces, pads or vias should be allowed in the
isolation gap between the two planes (shown as a solid white line in Figure 28).

At the beginning of the layout process, designers should plan for the minimum 50mil PCB isolation gap between
the Primary and Secondary ground planes. For improved EM performance, it is advisable that the Primary GND be
completely encircled by the Secondary GND, as shown in the split white line in Figure . It is recommended,
moreover, to clear all copper on all layers from under the transformer.

Note: Designing with the AS14x4 does not require the use of opto-couplers to pass signals across the isolation
gap, since the Akros AS14x4 Digital Edge TM Isolation technology already provides clean, digital signal
communication between the primary and secondary sides.

SENSE LINES AND FEEDBACK DIVIDERS

For Outputs 2, 3 and 4, it is important to note that nodes such as AGND2, 3 and 4 may appear on schematics as
GND nets, when in fact they belong to their respective feedback-sense grounds, Do NOT connect these pins
directly to their associated ground plane by using a via, as shown of the left side of Figure 29. Instead, connect
all feedback resistor dividers directly to the output capacitor pads, rather than to the GND planes (as shown on
the right side of Figure 29). Route the sense lines (FB2/AGND2) as a differential pair, in parallel and close
proximity to each other. The ground planes can be employed as a shield for these and other sensitive signals, to
protect them from capacitive or magnetic coupling of high-frequency noise.

Figure 28 - Sense Line Design Practices
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For Flyback Output 1, the same sense-line routing practices should be applied as described above for Outputs 2,
3 and 4. Since Output 1 requires an extra sense line (to measure secondary current), it is recommended that the
three sense lines be run as shown in Figure 30, for optimum performance.
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Figure 29 - Feedback Divider Design Practices
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AS14X4 FOOTPRINT

The quad flat no-lead (QFN) package of the AS14x4 provides the advantages of near chip scale package size with
very efficient thermal performance. By using the die attach pad of the package as the primary ground path and
the direct path of thermal conduction and soldering the entire pad directly to the printed circuit board (PCB), the
electrical and thermal resistance of the package to the PCB is drastically reduced. Care must be taken to ensure
the thermal path at the PCB interface can properly distribute the heat from the package into the bulk of the
board.

Other considerations in the PCB design and assembly in regard to these packages involve PCB finish, pad design,
solder mask coverage, via types, solder paste coverage of the signal pads and thermal pads, stencil design,
solder joint quality, thermal profiling, and solder past type. Please refer also to "AN083: AX18x4 Assembly Guide”
for more details on Akros’ recommended best-practices for board-level PCB assembly of the AS14x4 product.

Electrically, the AS14x4 uses pads 1, 2 and 3 on the bottom of the device for electrical connectivity to their
associated GND planes. Please make sure to short both the PGND pads on PCB. Thermally, these pads act as
heat sinks. Therefore, by adding appropriate numbers of via’s connecting each pad to multiple GND planes,
excellent thermal and electrical performance can be achieved. Also, it is recommended to add a copper area with
no solder mask on the bottom layer, for additional heat dissipation, as shown in Figure 1 below.

Figure 30 - AS14x4 Footprint Design Practices
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SUMMARY

Proper electro-magnetic and thermal design practices enhance the performance and reliability of any Switching
power supply design. Critical problems regarding layout, trace routing and noise coupling can be avoided with
careful pre-layout planning. Designers are encouraged to contact Akros Silicon for guidance on design practices
and testing procedures, to minimize or prevent (often hard-to-find) EMI problems in their printed-circuit board
architecture.
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Contact Information

Akros Silicon, Inc. Tel: (408) 746 9000 ext. 100

6399 San Ignacio Fax: (916) 351-8102

Ave, Suite 250, San Email inquiries: marcom@akrossilicon.com
Jose, CA 95119 Website: www.akrossilicon.com

USA

Important Notices

Legal Notice

Copyright © 2008 Akros SiliconTM. All rights reserved. Other names, brands and trademarks are the property of others. Akros SiliconTM
assumes no responsibility or liability for information contained in this document. Akros reserves the right to make corrections,
modifications, enhancements, improvements, and other changes to its products and services at any time and to discontinue any product or
services without notice. The information contained herein is believed to be accurate and reliable at the time of printing.

Reference Design Policy

This document is provided as a design reference and Akros Silicon assumes no responsibility or liability for the information contained in
this document. Akros reserves the right to make corrections, modifications, enhancements, improvements and other changes to this
reference design documentation without notice.

Reference designs are created using Akros Silicon's published specifications as well as the published specifications of other device
manufacturers. This information may not be current at the time the reference design is built. Akros Silicon and/or its licensors do not
warrant the accuracy or completeness of the specifications or any information contained therein.

Akros does not warrant that the designs are production worthy. Customer should completely validate and test the design implementation to
confirm the system functionality for the end use application.

Akros Silicon provides its customers with limited product warranties, according to the standard Akros Silicon terms and conditions.

For the most current product information visit us at www.akrossilicon.com

Life Support Policy

LIFE SUPPORT: AKROS' PRODUCTS ARE NOT DESIGNED, INTENDED, OR AUTHORIZED FOR USE AS COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS. NO WARRANTY, EXPRESS OR IMPLIED, IS MADE FOR THIS USE. AUTHORIZATION FOR
SUCH USE SHALL NOT BE GIVEN BY AKROS, AND THE PRODUCTS SHALL NOT BE USED IN SUCH DEVICES OR SYSTEMS,
EXCEPT UPON THE WRITTEN APPROVAL OF THE PRESIDENT OF AKROS FOLLOWING A DETERMINATION BY AKROS THAT
SUCH USE IS FEASIBLE. SUCH APPROVAL MAY BE WITHHELD FOR ANY OR NO REASON.

“Life support devices or systems” are devices or systems which (1) are intended for surgical implant into the human body, (2) support or
sustain human life, or (3) monitor critical bodily functions including, but not limited to, cardiac, respirator, and neurological functions, and
whose failure to perform can be reasonably expected to result in a significant bodily injury to the user. A “critical component” is any
component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

Substance Compliance

With respect to any representation by Akros Silicon that its products are compliant with RoHS, Akros Silicon complies with the Restriction
of the use of Hazardous Substances Standard (“RoHS"), which is more formally known as Directive 2002/95/EC of the European
Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in electrical and electronic
equipment. To the best of our knowledge the information is true and correct as of the date of the original publication of the information.
Akros Silicon bears no responsibility to update such statements.
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