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PMP1563 ATCA Board Power Reference Design

This document explains the features and operating instructions for the TI PMP1563
Demonstration Board. The 1563 is a full-sized Advanced Telecommunications
Computing Architecture (ATCA) printed circuit board capable of plugging into a
standard ATCA slot. The board includes a dual, —48V input stage, high-voltage energy
storage, a 240W intermediate bus converter, a 10W, 3.3 V isolated management power
supply, and five point-of-load (POL) converters of various voltages and power levels.
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1 Introduction

The PMP1563 demo board contains a complete ATCA board power system for test and evaluation. It is
possible to test the power system itself, or test a specific customer load. It has six common supply
voltages provided by POL devices as well as an isolated 3.3V converter for the required Intelligent

Platform Management Interface (IPMI) power. Blank locations for three additional POLA™ power modules

are provided. A current-controlled hotswap circuit is included along with a holdup circuit that will ride
through a 5ms dropout on a 200W board. Sequencing connections are also provided for POL supply
sequencing.

2 Input Stage

The input stage includes fuses, ORing diodes, inrush control, and EMI filtering. Two transistors and eight
resistors are used on the ENABLE A and ENABLE B pins to prevent false extraction detection when an
RTN feed is lost. Not all applications use the ENABLE pins; this circuit is included to highlight the risk of
nuisance shutdowns if the ENABLE pins are allowed to shut off the board directly.

Inrush, current limiting, and OV/UV functions are handled by a TPS2393A4; the fault time has been set to
~2ms. That is, when the TPS2393 goes into current limit mode, it stays in current limit for approximately
2ms before shutting off all current to the load.

POLA is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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Hotswap and Inrush Control

The 4mQ sense resistor sets the TPS2393A overcurrent level at a nominal 10A. Over temperature and
tolerance, the overcurrent level can range from 8.1A to 11.9A. This operating range ensures that the
board can get a full 200W without going into current limit mode even if the input voltage magnitude is as
low as 32V.

Energy Storage for Holdup

The ATCA specification requires a board to continue operatng despite losing power for up to 5ms; in
reality, the power loss period is closer to 9.3ms when the specified slew rates are factored in. The
PMP1563 demo board stores the holdup energy at —80V, and the amount of capacitance required drops
by almost a factor of ten. A [JUCZ2577 negative boost converter uses the —48V input and charges a 1320uF
capacitor to —80V. When a dropout condition is detected, the —80V capacitor is shorted to the —48V rail on
the board for 12ms. Since many telecom converters are designed to take in up to —80V, no special
conversion is required. It is only necessary to ensure, through proper layout, that the high di/dt during such
an event does not disrupt downstream power circuitry. For more information, see application note
BLUA33]], available for download from the Tl web site.

3.3V IPMI Power

3.3V IPMI power is generated by a PTMAZ03033 isolated module capable of 3A output. This device is
available with positive or negative logic enable.

12V Intermediate Bus Converter (IBC)

The 12V isolated bus converter is an Artesyn Typhoon module rated at 28A output, 12V +5% over all
inputs, loads, and temperatures.

Point-of-Load Converters (POL)

Four non-isolated POL converters are part of the PMP1563 board. There are slots for three additional
converters.

The four POLs supplied with the board are powered by the 12V IBC; lists the respective part
numbers for each

Table 1. PMP1563 Demo Board POL Converter
Part Numbers

Part Number Vour (V) lout (A)
PTH12050 2.5 6
PTH12050 1.8 6
PTH12040 1.5 50
PTH12020 1.2 18

Sequencing

All four POLs have INHIBIT pins that are active low; these pins disable the POL output when pulled low.
The INHIBIT pins are brought out to test points on the PMP1563 as shown in the schematic (see

Bection 6.1). An internal pull-up resistor in each POL enables the output unless the INHIBIT input is pulled
low.

Spare Locations

Three locations are provided for additional PTH-style POL modules. Location U10 accommodates a
PTH12040 module; U15 allows a PTH12050 module; and U16 can hold a PTH12020 module. Actual
output voltage for each of these modules is set using an external resistor.
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6 Hardware Reference

This section contains the schematics, board layout and bill of materials for the PMP1563 demo board.
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6.1

Schematics

Figure 1. Input Stage with Hotswap, Energy Storage, and EMI
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Figure 2. Intermediate Bus Converter and Point-of-Load Converters
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Figure 3. Spare Point-of-Load Locations
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6.2 Board Layout
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Figure 5. PMP1563 Bottom Layer
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6.3 Bill of Materials
The bill of materials for the PMP1563 is listed in [Table 2.
Table 2. PMP1563 Demonstration Board Bill of Materials
Count Ref Des Value Description Part Number Manufacturer
1 Cc1 0.033pF Capacitor, Ceramic, 50V, Standard TDK
X7R, 15%
5 C10-C13, C25 330uF Capacitor, Aluminum, 100V, EEVFK2A331K16 Panasonic
+20%
1 Ci15 330pF Capacitor, Ceramic, 50V, Standard TDK
X7R, 15%
1 c2 0.1pF Capacitor, Ceramic, 100V, Standard TDK
X7R, 15%
3 C20-C22 0.01pF Capacitor, Ceramic, 50V, Standard TDK
X7R, 15%
5 C23, C28, C35, 680uF Capacitor, Aluminum, 16V, EEVFK1C681P Panasonic
C43, C45 20%
4 C26, C37, C39, 330uF Capacitor, Aluminum, 6.3V, EEVFKO0J331XP Panasonic
C41 +20%
1 C3 1500pF Capacitor, Ceramic, 50V, Standard TDK
X7R, 15%
2 C30, C31 1500pF Capacitor, Aluminum, 16V, EEVFK1C152Q Panasonic
20%
1 C4 1000pF Capacitor, Ceramic, 50V, Standard TDK
X7R, 15%
1 C5 2.2uF Capacitor, Ceramic, 100V, Standard TDK
X7R, 15%
2 C6, C14 1pF Capacitor, Ceramic, 16V, Standard TDK
X7R, 15%
13 C7, C24, C27, 10uF Capacitor, Ceramic, 25V, Standard TDK
C29, C32, C33, X7R, 15%
C34, C36, C38,
C40, C42, C44,
C46
6 Cs, C9, 0.1pF Capacitor, Ceramic, 50V, Standard TDK
C16-C19 X7R, 15%
1 D1 MBRB20100CT | Diode, Dual Schottky, 20A, MBRB20100CT Vishay
100V
D10 50WQ10FN Diode, Schottky, 5.5A, 100V | 50WQ10FN IR
1 D11 9.1V Diode, Zener, 9.1V, 350mwW BZX84C9OV1T Diodes, Inc.
D2 BAS21 Diode, Switching, 200mA, BAS21 Zetex
200V, 330mw
D3 6.8V Diode, Zener, 6.8V, 350mW | BZX84C6V8T Diodes, Inc.
D4, D5 MBRB10100 Diode, Schottky, 10A, 100V MBRB10100 Vishay
D6 TL431 IC, Adjustable precision shunt | TL431CPKR Texas Instruments
regulator
1 D7 BAS19 Diode, Switching, 400mA, BAS19 Diodes, Inc.
100V, 250mw
2 D8, D9 BAT54 Diode, Schottky, 200mA, 30V | BAT54 Vishay
4 FB1-FB4 10A Fuse, SMF Very Fast Acting, | R451.010 Littelfuse
125V, 10A
HS1-HS3 573300 Heatsink, D 2 PACK,SM 573300 Aavid
J7 Zone 1 Connector, 34P, VPB30W8M6200A1 Positronic
Connector Through-hole
1 L1 2200pH Inductor, SMT, 2200puH, DS1608BL Coilcraft
0.05A, 19Q
3 Q1, Q2, Q9 MMBT5401LT1 | Bipolar, PNP, 150V, 500mA MMBT5401LT1 ON Semi

PMP1563 ATCA Board Power Reference Design

SLVU180-August 2006

Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVU180

{';‘ TEXAS

INSTRUMENTS
www.ti.com
Hardware Reference
Table 2. PMP1563 Demonstration Board Bill of Materials (continued)
Count Ref Des Value Description Part Number Manufacturer
1 Q10 BSS138 MOSFET, N-ch, 50V, 0.17A, |BSS138 Zetex
3.5Q
1 Q12 TN2404K MOSFET, N-ch, 240V, TN2404K Vishay
115mA, 4Q
2 Q3,Q8 STB120NF10 | MOSFET, N-ch, 100V, 120A, | STB120NF10 ST Micro
0.009Q
1 Q4 MMBT2907 Transistor, PNP, —60V, MMBT2907ALT1 ON Semi
—600mA, 225W
1 Q5 MMDT5401 Transistor, NPN, Dual, 150V, | MMDT5401 Diodes, Inc.
200ma
1 Q6 IRFL9110 MOSFET, P-ch, 100V, IRFL9110 IR
1200mA, 1.2mQ
1 Q7 MJD32CT Transistor, Power PNP, 100V, | MJD32CT ON Semi
3A, 15W
7 R1, R3, 100k Resistor, Chip, 1/16W, 1% Standard Standard
R8-R11, R32
3 R14, R19, R27 10 Resistor, Chip, 1/16W, 1% Standard Standard
1 R15 14.0k Resistor, Chip, 1/16W, 1% Standard Standard
1 R16 1.87k Resistor, Chip, 1/16W, 1% Standard Standard
1 R17 0.004k Resistor, Chip, 1W, 1% Standard Standard
2 R18, R46 499 Resistor, Chip, 1/16W, 1% Standard Vishay
1 R2 374k Resistor, Chip, 1/16W, 1% Standard Standard
1 R20 511 Resistor, Chip, 1/16W, 1% Standard Standard
1 R21 12.5k Resistor, Chip, 1/16W, 1% Standard Standard
1 R23 51.1k Resistor, Chip, 1/16W, 1% Standard Standard
1 R24 261 Resistor, Chip, 1/16W, 1% Standard Standard
1 R25 2.49k Resistor, Chip, 1/16W, 1% Standard Standard
1 R26 27.4k Resistor, Chip, 1/16W, 1% Standard Standard
1 R28 221k Resistor, Chip, 1/16W, 1% Standard Standard
1 R35 39.2k Resistor, Chip, 1/16W, 1% Standard Standard
1 R37 53.6k Resistor, Chip, 1/16W, 1% Standard Standard
1 R38 14k Resistor, Chip, 1/16W, 1% Standard Standard
1 R4 20.0k Resistor, Chip, 1/16W, 1% Standard Standard
1 R40 412k Resistor, Chip, 1/16W, 1% Standard Standard
1 R42 45.3k Resistor, Chip, 1/16W, 1% Standard Standard
1 R45 2.00k Resistor, Chip, 1/16W, 1% Standard Standard
1 R46 100k Resistor, Chip, 1/16W, 1% Standard Standard
1 R47 9.76k Resistor, Chip, 1/16W, 1% Standard Standard
1 R49 4.32k Resistor, Chip, 1/16W, 1% Standard Standard
14 R5, R7, R12, 10.0k Resistor, Chip, 1/16W, 1% Standard Standard
R13, R22, R29,
R30, R31, R33,
R34, R36, R39,
R41, R43
1 R50 11.5k Resistor, Chip, 1/16W, 1% Standard Standard
1 R6 30.1k Resistor, Chip, 1/2W, 1% Standard Standard
1 RT1 500 Thermistor, PTC, 500Q 2322 660 52893 Vishay
2 U1, u11 TCMT1100 Photocoupler TCMT1100 Vishay
1 Uiz PTH12020WAH | Module, Wide Output Adj, PTH12020WAH Texas Instruments

1.2V to 5.5V, 18A, 12V Input
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Table 2. PMP1563 Demonstration Board Bill of Materials (continued)

Count Ref Des Value Description Part Number Manufacturer
2 U13, U14 PTH12050WAH | Module, Wide Output, 6A, PTH12050WAH Texas Instruments
0.8V to 3.6V, 12V Input
1 u17 FC100V10A Filter.FC Series 10A FC100V10A Texas Instruments
uz2 TPS2393PW | IC, -48V Hot-Swap Power TPS2393PW Texas Instruments
Controller
1 U3 UC2572D IC, Pulse Width Modulator, UC3572D Texas Instruments
Negative Flyback w/ driver for
External P-FET
1 u4 TLC37021D IC, Dual Micropower TLC37021D Texas Instruments
Comparator
(5] TLC555D IC, Timer, Low-Power CMOS | TLC555D Texas Instruments
ué PTH12010WAH | Module, Wide Output Adj, PTH12010WAH Texas Instruments
15A, 0.8V to 3.6V, 12V Input
1 u7 IBC28AQWA4812 | Typhoon Series Module, IBC28AQW4812 Artesyn
DC-DC Converter, 48V,
12Voyt, 240 W
1 us PTMA403033 | Module, DSSMT 3A, 3.3V, PTMA403033 Texas Instruments
ow
1 U9 PTH12040WAH | Module, Non-Isolated, Point PTH12040WAH Texas Instruments
of Load Module, 8-14Vy,
0.8-8.5 Voyr, 50 lout
For Test Purposes Only:
30 Ji, J2, J5, J6, Header, Single pin 8952-0-05-01-00-00- Mill-Max
Jg, J9, J11, J12, 03-0
J13, J14, J15,
J16, J17, J18,
J22, 323, J25,
J26, J27, J28,
J31, J32, J33,
J36, J37, J38,
J39, J40, J41,
Ja4q
9 J3, J4, J10, J19, PTC36SAAN | Header, 2-pin, 100mil PTC36SAAN Sullins
J20, J21, J24, spacing, (36-pin strip)
J29, J30
30 TP1-TP7, TP9, 5000 Test Point, Red, Thru Hole 5000 Keystone
TP16-TP24, Color Keyed
TP26,
TP28-TP33,
TP35, TP36,
TP38, TP39,
TP40, TP41,
TP44
14 TPS, 5001 Test Point, Black, Thru Hole | 5001 Keystone
TP10-TP15, Color Keyed
TP25, TP27,
TP30, TP34,
TP37, TP42,
TP43
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FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. It generates, uses, and
can radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15
of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this
equipment in other environments may cause interference with radio communications, in which case the user at his own expense
will be required to take whatever measures may be required to correct this interference.

EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the
product(s) must have electronics training and observe good engineering practice standards. As such, the goods being provided are
not intended to be complete in terms of required design-, marketing-, and/or manufacturing-related protective considerations,
including product safety and environmental measures typically found in end products that incorporate such semiconductor
components or circuit boards. This evaluation board/kit does not fall within the scope of the European Union directives regarding
electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or UL, and therefore may not meet the
technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User’'s Guide, the board/kit may be returned within 30
days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY
SELLER TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all
claims arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to
take any and all appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER
FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of
patents or services described herein.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the
product. This notice contains important safety information about temperatures and voltages. For additional information on TI's
environmental and/or safety programs, please contact the Tl application engineer or visit Www-i.com/esh.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of OV to —75V and the output voltage range of OV to 12V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are
guestions concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the
EVM. Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load
specification, please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than +50°C. The EVM is designed to
operate properly with certain components above +50°C as long as the input and output ranges are maintained. These components
include but are not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of
devices can be identified using the EVM schematic located in the EVM User's Guide. When placing measurement probes near
these devices during operation, please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2006, Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve 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 service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service
voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP fisp t.con] Broadband [Www it.com/broadband
Interface Digital Control
Logic [ogic.ficom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
RFID Telephony [pww ir-com/telephony
Low Power Video & Imaging [vww fi.com/vided
Wireless

Wireless [vww Ti.com/wirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265

Copyright © 2007, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://interface.ti.com
http://www.ti.com/digitalcontrol
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti-rfid.com
http://www.ti.com/telephony
http://www.ti.com/lpw
http://www.ti.com/video
http://www.ti.com/wireless

	1 Introduction
	2 Input Stage
	3 Hotswap and Inrush Control
	3.1 Energy Storage for Holdup
	3.2 3.3V IPMI Power

	4 12V Intermediate Bus Converter (IBC)
	5 Point-of-Load Converters (POL)
	5.1 Sequencing
	5.2 Spare Locations

	6 Hardware Reference
	6.1 Schematics
	6.2 Board Layout
	6.3 Bill of Materials

	Important Notices



