PICOR

Semiconductor Power Solutions

P13020-xx

Digital Control and Telemetry Device with SVID

Product Description

The PI3020 is a Digital Control and Telemetry (DCT) device

with two independent power control outputs. It provides a
programmable precision reference, high bandwidth analog error
control loop, internal analog compensation, precision current
sensing and optional programmed impedance control. Moving
the sensitive analog compensation components internal to the
PI3020 simplifies system implementation and circuit layout. I12C
commands support, telemetry, power sequencing, and system
programming. A 12 bit A/D is provided with multiple input
options, and an auxiliary 3.1V, 2.5 V or 1.8 V reference output
pin is also provided. The PI3020 includes the proprietary Intel SVID
control interface with full support for Server VR13, and backwards
compatibility support for Server VR12.5 designs. Internally
programmable analog control loop architecture enables high
bandwidth linear operation with 3 zero and 6 pole control. The
high speed linear control loop enables very fast dynamic response
to line and load transients without concerns prevalent in sampled
systems. The PI3020 is designed to control power systems with
large input to output conversion ratios and allows additional
optimization of Factorized Power™ PRM™ + VTM™ systems.

The PI3020 also includes an independent control loop with
DrMOS compatible PWM output.
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Applications Diagram for use within a Factorized Power, CPU or
DDR4 Design

Features & Benefits

¢ |2C Interface for Control or Telemetry
e SVID Support for VR13 and VR12.5

e Digitally Programmable Internal Analog
Compensation Network

e Digitally Programmable Precision Load Line
e High Bandwidth Analog Control Path
e Qutput Margining Option

e Second Control Loop with DrMOS Compatible
PWM Output

e 12-Bit A/D for Telemetry and System Monitoring
e Auxiliary Reference Output 3.1V, 2.5V or 1.8V
e Programmable Power Sequencing Outputs

e Programmable Fault Behavior

e Input Over/Under Voltage Lockout (OVLO/UVLO)
e Output Over Voltage Protection (OVP)

e Qutput Under Voltage Protection (UVP)

e Output Over Current Protection (OCP)

e Over Temperature Protection (OTP)

e -40°C to 125°C Operating Range (T))

Applications

e CPU, ASIC and DDR4 Systems

e Computing, Communications, LED Lighting
e Battery Charging, Solar Array MPPT
Package Information

e 6 mm x 6 mm x 0.9 mm, 48 pin QFN
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Order Information

Cool-Power RoHS Compliance Package Transport Media

PI13020-xx-QCHG Yes 6 mm x 6 mm 48-pin QFN TRAY

Pin Description

Pin Descriptions for the PI3020 are available with NDA. Contact Vicor for details on obtaining product information.
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Package Top View 48-Lead QFN (6 mm x 6 mm)

12C is a trademark of NXP Semiconductors. All other trademarks are the property of their respective owners.
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Package Drawings
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[l All Dimensions are in mm. Angles are in Degrees.
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12 Coplanarity applies to the exposed pad as well as the terminals. Coplanarity shall not exceed 0.08 mm.

3

151 Refer to JEDEC MO-220.

]
]
1 Warpage shall not exceed 0.10 mm.
14l package Length / Package Width are considered as special characteristic (S).
]
]

16l Use of NSMD pads is recommended. Refer to IPC-7525 for Stencil design considerations.

12C is a trademark of NXP Semiconductors. All other trademarks are the property of their respective owners.

P13020
Page 3 of 4

Rev 1.0
03/2016

vicorpower.com
800 927.9474

PICOR



P13020-xx

Vicor's comprehensive line of power solutions includes high density AC-DC and DC-DC modules and accessory
components, fully configurable AC-DC and DC-DC power supplies, and complete custom power systems.

Information furnished by Vicor is believed to be accurate and reliable. However, no responsibility is assumed by Vicor for its use. Vicor makes no
representations or warranties with respect to the accuracy or completeness of the contents of this publication. Vicor reserves the right to make
changes to any products, specifications, and product descriptions at any time without notice. Information published by Vicor has been checked and
is believed to be accurate at the time it was printed; however, Vicor assumes no responsibility for inaccuracies. Testing and other quality controls
are used to the extent Vicor deems necessary to support Vicor's product warranty. Except where mandated by government requirements, testing of
all parameters of each product is not necessarily performed.

Specifications are subject to change without notice.

Vicor’'s Standard Terms and Conditions

All sales are subject to Vicor's Standard Terms and Conditions of Sale, which are available on Vicor’'s webpage or upon request.

Product Warranty

In Vicor's standard terms and conditions of sale, Vicor warrants that its products are free from non-conformity to its Standard Specifications (the
"Express Limited Warranty”). This warranty is extended only to the original Buyer for the period expiring two (2) years after the date of shipment
and is not transferable.

UNLESS OTHERWISE EXPRESSLY STATED IN A WRITTEN SALES AGREEMENT SIGNED BY A DULY AUTHORIZED VICOR SIGNATORY, VICOR
DISCLAIMS ALL REPRESENTATIONS, LIABILITIES, AND WARRANTIES OF ANY KIND (WHETHER ARISING BY IMPLICATION OR BY OPERATION OF LAW)
WITH RESPECT TO THE PRODUCTS, INCLUDING, WITHOUT LIMITATION, ANY WARRANTIES OR REPRESENTATIONS AS TO MERCHANTABILITY,
FITNESS FOR PARTICULAR PURPOSE, INFRINGEMENT OF ANY PATENT, COPYRIGHT, OR OTHER INTELLECTUAL PROPERTY RIGHT, OR ANY OTHER
MATTER.

This warranty does not extend to products subjected to misuse, accident, or improper application, maintenance, or storage. Vicor shall not be liable
for collateral or consequential damage. Vicor disclaims any and all liability arising out of the application or use of any product or circuit and assumes
no liability for applications assistance or buyer product design. Buyers are responsible for their products and applications using Vicor products

and components. Prior to using or distributing any products that include Vicor components, buyers should provide adequate design, testing and
operating safeguards.

Vicor will repair or replace defective products in accordance with its own best judgment. For service under this warranty, the buyer must contact
Vicor to obtain a Return Material Authorization (RMA) number and shipping instructions. Products returned without prior authorization will be
returned to the buyer. The buyer will pay all charges incurred in returning the product to the factory. Vicor will pay all reshipment charges if the
product was defective within the terms of this warranty.

Life Support Policy

VICOR'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS
PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL COUNSEL OF VICOR CORPORATION. As used herein, life support
devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and whose failure to perform
when properly used in accordance with instructions for use provided in the labeling can be reasonably expected to result in a significant injury to the
user. A critical component is any component in 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. Per Vicor Terms and Conditions of Sale, the user of Vicor products
and components in life support applications assumes all risks of such use and indemnifies Vicor against all liability and damages.

Intellectual Property Notice

Vicor and its subsidiaries own Intellectual Property (including issued U.S. and Foreign Patents and pending patent applications) relating to the
products described in this data sheet. No license, whether express, implied, or arising by estoppel or otherwise, to any intellectual property rights is
granted by this document. Interested parties should contact Vicor’s Intellectual Property Department.

Vicor Corporation Picor Corporation
25 Frontage Road 51 Industrial Drive
Andover, MA 01810 USA North Smithfield, Rl 02896 USA
email

Customer Service: custserv@vicorpower.com
Technical Support: apps@vicorpower.com
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