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1.2

TSNJ-DS-R006

Introduction

Harmony PI filter is the world’s first device-level and the most versatile solution for enhancing power
integrity (PI) and signal integrity (SI). The patented switching noise jitter (SNJ) conditioning technology
provides robust noise mitigation in two domains: Time and Frequency. The technology enables systems to
achieve exciting levels of signal clarity, accuracy, and reliability. After all, Harmony is in a tiny package of
2.2 mmx 2.6 mm x 0.9 mm. It doesn’t consume power, and there is no IR drop.

Harmony can be applied in the power chain and signal chain. When used in the power chain, the time-
domain feature suppresses SNJ and chaotic noise at the output of a switching mode power supply. As a
result, it makes high-speed current loops that are small to reduce radiated EMI, stabilize switching power
supplies, and increase power conversion efficiency. At the same time, Harmony helps isolate noise
generated from other parts of a circuit to affect the whole system, such as simultaneous switching noise
(SSN), ground bounce, etc. In addition, Harmony eliminates problematic anti-resonance peaks, impedance
violation, LC tank oscillations, voltage overshoot, and incorrect operation commonly caused by ferrite beads,
capacitor banks, EMI, and RFI filters.

As a result, Harmony enables systems to run faster, more accurately, and reliably under real-world weak
signal conditions. Furthermore, when a system runs algorithms more accurately, the processor run-time
decreases because the repetition of iteration decreases; thus, extra energy saving is achievable.

For small signals produced by sensors below 1 kHz, such as Geophones, MEMS, LEDs, and photodetectors
for biomedical monitors, applying Harmony to the signal chain provides a native 3dB cutoff at 700 Hz and
eliminates all unwanted signals and noise after that. It helps simplify system architecture and cut costs by
eliminating power-hungry and complex digital filtering, such as delta-sigma A/D converter.

Applications Key Features:
Ampacity Options: 1A, 2A and 5A

e Voltage Rating: 6V DC
* Wireless: GPS, LTE, CAT-M, NB-IOT, 5G, WLAN e Time Domain SNJ Conditioning

e Computing: Solid State Disks, Memories, Graphic Native 3dB Cutoff: 700 Hz
Cards, Motherboards e Ultra-wideband Noise Suppression

e NolIRDrop
e Operating Temperature: -55°C to +85°C

e Power Source: PMIC, SMPS, Energy Harvesting

e Signal Processing: A/D, D/A, Audio, Video

e Sensitive Devices: High Precision Clocks, LEDs, e RoHS
Photodetectors, Geophones, MEMS, biomedical e 22x2.6x0.9[mm]

TransSiP JC Circuit Topology in Power Chain (Simplified Schematic)

vV Power Inductor SNJ Conditioned V¢c Rail
IN (DC)

11D
SMPS Harmony
C- COUt Bulk
1 m 1 e
‘7

Patented i

—

L/ 13




TransSiP PI™ Series

13

AN

Harmony PI Filter

Tra ns%’“

Application Examples

Power Rails Isolation

Primary Power Source
(e.g. SMPS, LDO, VRM,
Energy Harvesting)

Phase Noise Improvement

TSNJ-DS-R006

Noise Sensitive
Sub-system
(e.g. RF, Codec,
Sensors, Analog)

Noise Generating
Sub-system
(e.g. PA, 1/0Os,
Processor)

System

0CX0/VveCXo
For 5G

Harmony PI Filter

Noisy
SMPS

VDD

Simplify Signal Chain and Significantly Lower Energy Consumption

T
i

|
Il (i

Conditioned
Signal

Single-stage
High-gain Pre-amp
with low-pass-filter

"| Clock

5G
Systems

Low-cost
Low-power
Wirelss SoC

Simple Progressive
A/D input
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1.4  Insertion Loss Characteristics (Native)

S21&M LDG i@ dB/REF ® dB 1:-86.537 dB 13.088 088 MHz

CH1 Markers

2i-31.686 dB
183 MHz= 30.9000 kHz
F-61.644 dB
1.898080 MHz
4:1-52.136 dB
1.80808 GHz
Si=-37.887 dB
" 6.00000 GHz

START .B3@ 888 MHz : " STOP E 029,600 808 MHz

30 kHz 100 kHz 1 MHz 10 MHz 100 MHz 1 GHz 6 GHz

2.0 Ordering Information

T';;;“gg&‘@ Characteristics | SYMBOL DESCRIPTION
@ Rated Current 1,2o0r5 Ampacity: 1 =1A,2=2A,5=5A
@ Reserved A Current Identifier
® Rated Voltage 6 Rated voltage = 6 V DC
O) Package L26 LGA-2226 /2.2 mm x 2.6mm x 0.9 mm

6/ 13
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2.1  Pin Assignment and Package Type
Harmony Pin Function
GND | 2 | | 3 | Vour LGA-2226 Name
V 1 4 GND 1 Vin Voltage / Signal Input
" 2 GND Ground
GNDI | 6 | [ 5] GND 3 Vour Voltage / Signal Output
4 GND Ground
5 GND Ground
6 GND Ground
LGA-2226
(BOTTOM VIEW)
3.0 Application Information
3.1  Circuit Topology for SMPS
Correct Incorrect
- Power Inductor Harmony / SMPS Power Inductor Harmony
SW—’ﬁff7—Vw VOUTT9 T SW—11T Vin Vourf/——
1 3 2 1 out 3
- BquCa;[:J ] l ulk Cap
I FB >{GND  GND |— I FB {eno Gno |
—{eND GND [ e [ S

= [1] £

Note [1]: Place the Harmony in close proximity to the power inductor and feedback (FB) node with
traces as wide and as short as possible. Pay attention to the Grounding Guidelines in section 3.2.

Note [2]: The bulk cap must be connected adjacent to the output of Harmony but NOT at the
junction of the power inductor and FB node commonly used in conventional DC-DC topology.
The bulk cap is typically with large capacitance or a bank of large capacitors. Small value
capacitor is not required at the output of Harmony.

Glossary: SMPS stands for Switching Mode Power Supply
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3.2  Harmony Grounding and SMPS Layout Guidelines

Grouding is of utmost importance to avoid potential performance, stability, and EMI problems. Key notes
on layout are listed as follows:

1. Ground Plane — use a ground plane in the inner layer immediately below the Harmony. Connect
each GND terminals directly to the ground plane by ground vias. 6 mil (152.4 um) mechanical drill
holes for the ground vias is adequate and must be placed immediately adjacent to the ground
terminals as shown in the pictures above. At least one ground via at each end of the GND terminals
should be used. Do not use long trace and thermal reliefs to connect the GND terminals. The ground
plane should be directly connected to a battery or power source using as wide and as short a
connection as possible.

2. Via-in-Pad — for compact design, using via-in-pad for connecting all the GND terminals of Harmony
is highly recommended.

3. Laser Drill — because the typical diameter of a laser drill via is 50 um or less, use multiple laser vias
but not one in each of the ground terminals of the Harmony.

4. Signal and Power Traces — don’t run signal and power traces under or in the inner layer below the
Harmony without a ground plane inserted in between.

5. SMPS — when the Harmony is used with a SMPS, place the Harmony (Pin 1 - Vin) in close proximity
to the power inductor and feedback node with traces as wide and as short as possible. Do not route
traces under the power inductor.

6. Stitching Vias — ground planes between different layers should be interconnected with as many
ground vias in close proximity as possible. Do not use a single via or vias with large separation to
connect different layers of ground planes.

Surface metal finishing  coprect Placement of Ground Vias

SMT Pad with plated copper over via

- - - Via in Pad

Ground plane s

<N

Filled with epoxy

SMT pad with surface metal finishing

X
X
X

DR

Ground plane
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Example Layout: Harmony for SMPS

(TOP LAYER PLACEMENT)

®
Bulk Cap
e © & o o
GND
Bulk Cap cnp @ ® ® ® ®

@
3 I 2|® Power Inductor

Pl EgEK I

® & ¢ & Osvrse ¢

Example Layout: Harmony for Power Rail Isolation

(BOTTOM LAYER PLACEMENT)
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4.0 Package and PCB Land Pattern Information

Unit: mm
Harmony LGA-2226 LGA-2226 PCB Land Pattern
(Top View)
‘ 2.60 £ 0.05
PIN 1 MARK B 2.10 .
e

N
8 . 3
o .
Z,' Top View Y
N
o~

1.70

1.00 0.45

Marking

} TSN

— «+—0.25
]
\
A 4
o
o))
G
— <—0.275

0.45
I

WWYY

TransSiP Pl

i 0.254‘

<025 Bottom View 4-Digit Date Code Syntax: Week No. Year

0.275— |«—
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5.0 Tape and Reel Information

Reel Dimensions

Tape Dimensions

P H

» <
|

O

K
—»

Reel ‘
Diameter -
-

9
(

A
v

Reel Width (W1)

Quadrant Assignments for Pin 1 Orientation in Tape

Sprocket Holes

| |
l QliQ2 l

e —— o ——-L__
| ] 12 'Qa : Direction of Feed

\ 1
Pocket Quadrants
. Reel
Device | Tackage | g, | Pinl Reel | \igth [ A | B | kK | P | H|w|
Type Quadrant | Diameter Wi Reel
Harmony | LGA-2226 6 Q2 180 14.0 24 |28 105|140 | 4.0 | 12.0| 3000
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6.0 Handling and Soldering

6.1  Moisture Sensitivity Level 2a (MSL 2a) Handling at PCB Assembly

Harmony is moisture sensitive and needed to be handled with proper MSL 2a guidelines as outlined in J-
STD-033D and J-STD-020E to avoid damage due to vaporization of absorbed moisture during reflow
operations.

This device is also a new type of microSMT, therefore peak package temperature should not exceed 250°C
and time at peak temperature should be < 5 sec.

MSL 2a devices are dry-packed prior to shipment from TransSiP. The packing uses a Moisture Barrier Bag
(MBB) with desiccant and a Humidity Indicator Card (HIC). Shelf life of devices in a sealed bag is 12 months
at <40°C and <90% room humidity (RH).

Upon opening of MBB, the HIC should be checked immediately; If the HIC is >10% when read at 23 +5°C the
parts will require dry baking prior to reflow.

After the MBB is opened, maximum floor life at factory ambient not to exceed 30°C/60% RH is 4 weeks.
Parts which exceed this limit must be dry baked prior to reflow. Floor life is started to count and accumulate
from the opening of the MBB that the counting of the 4 weeks period may be stopped if the parts are stored
in dry cabinet at <10% RH.

When the accumulated floor life exceeds 4 weeks, dry baking is required before board mounting, please
refer to J-STD-033D, Table 4-1 for required dry baking conditions- the MSL 2a devices will require a
minimum of 9 days at 40°C, <5% RH. Further information may be found in Application Bulletin AP-0920
available through your TransSiP representative.

6.2 Reflow

The Symphony chipset is compatible with lead free soldering processes as defined in IPC/JEDEC J-STD-020.
The reflow profile must not exceed the profile given IPC/JEDEC J-STD-020 Table 5-2, “Classification Reflow

Profiles”.
3~5s Max
—» ‘_
- —"—"——————
20— ———————— e ————— —_———
&
g 140~180°C
2
©
: \
£
o
[
Approx.120s 65s Max

Time 12 /13
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IMPORTANT NOTICE

TransSiP Incorporated (hereinafter referred to as TransSiP) reserves the right to make corrections, enhancements,
improvements and other changes to its products and services. TransSiP products and product specifications are
subject to change without notice. Buyers should obtain the latest relevant information before placing orders and
should verify that such information is current and complete.

TransSiP’s terms of sale for TransSiP products apply to the sale of TransSiP products that TransSiP has qualified and
released to the market. Additional terms may apply to the use or sale of TransSiP products and services.

Although TransSiP makes continuous efforts to provide accurate information and to improve the quality and reliability
of TransSiP products, nevertheless semiconductors and other electronic components exhibit MTFF (mean time to first
failure) and lifetime characteristics which are highly dependent on circuit design and operating conditions. Therefore
Designers and others who are developing systems that incorporate TransSiP products (collectively, “Designer or
Designers”) understand and agree that Designers remain responsible for using their independent evaluation, analysis
and judgment in designing their applications and that Designers have full and exclusive responsibility to assure the
safety and compliance of designed applications with all applicable norms and regulations. Designers represent that,
with respect to designed applications, Designers have all the necessary expertise to create and incorporate adequate
safety measures in designed applications that (1) anticipate dangerous consequences of failures, (2) where applicable
or as required by existing norms and regulations, monitor failures and their consequences, and (3) and take suitable
actions to reduce the possibility of failures that might cause injury and/or damage. Designers agree that prior to using
or releasing any applications that include TransSiP products, Designers will thoroughly test the applications and the
functionality of such TransSiP products as used in the applications.

Unless presenting certifications of conformance to applicable norms by the appropriate authorities, TransSiP products
are neither intended nor warranted for use in applications including, but not limited to, devices or equipment used in
(1) nuclear facilities, (2) aerospace industry, (3) life-critical medical equipment, (4) automobile industry and other
transportation industry, and (5) safety devices and equipment to control combustions and explosions, where
malfunction or failure of such applications would cause loss of human life, bodily injury and/or serious property
damage.

TransSiP’s provision of technical or other design advice, data or services or information including, but not limited to,
reference designs and materials (collectively, “TransSiP Resources”) are intended to illustrate the operation and
characteristics of TransSiP products and to assist Designers who are developing applications that incorporate TransSiP
products as components. TransSiP neither makes nor implies warranties or representations with respect to the
accuracy or completeness of the TransSiP Resources nor grant any license to any of TransSiP’s intellectual property
rights or those of any third party concerning the TransSiP Resources. Depending on the characteristics of the individual
design, use of TransSiP Resources may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TransSiP under the patents or other intellectual property of TransSiP.
Designer (individually) or Designer’s company (if Designer is acting on behalf of a company) agrees to use TransSiP
Resources subject to the terms of this Notice.

TRANSSIP RESOURCES AND PRODUCTS ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TRANSSIP DISCLAIMS ALL
OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ACCURACY OR
COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS.

All rights reserved. No part of this datasheet may be copied or reproduced unless agreed by TransSiP in writing in
advance.

Copyright © 2017-22, TransSiP Inc.
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