
An  AdvanccdTCA-comP l  l an t  sYs tem

consists of one or nlore sr 'rbtacks with

rD r l t i n l e  ho l - : ' $ i l pp rh le  l i ne  r . r r r Js  A  l i r r e

cu ld  i on rp l i r r n t  u i t h  t he  AJ r rn . c r lTCA

standard (an FRU) must l l rplenlenf r

bJ \ r c  sc t  o l  t n i l nu l r l ncn l  f unc l i ons  l o r  i l \

powcr IecJ. cuolrn!. lnt l  inlcr(onnc( l ion

ieq r r i l c rnen t ' .  r r no t t g  u l hc r \ '  The  IPMC

handles these $anagemen[ Iuncuolls.

PICMG 3.0 sPccifies the itllple$entation ot

r hier.rtchicit l  munil3cnlenl l l rchitcclure in

which a shel i  managef communicates with

the on-FRU IPMCS in lhat shelf through

the Intel l iSent Platfbrm Management

Bus. oI IPMB. When the FRU is plugged

in lo  l he  h i r ckp l l nc .  i nJ  he fo rc  l u r r l i ng

its payload on (payload rettrs to the

appiication specitic lunction implerrrented

in a FRU). the onboard IPMC sends the

FRU card details to the shelf murrager The

shelf managet then inst l t lcts the IPMC

to t lrn the payload on. I i  a wrong crrd

is plugged into the backplane, the shelf

mancger inst lucts lhe IPMC not to turn

on th; payload, protecting olher FRUs in

the shelf.  Al l  FRUs should implement the

basic Danagement architectt l lc pef the

PICMG 3.0 specif icrt ion in older to be

AdvancedTCA-cornPllant.

Most FRUS have two connectors. Zone I

and Zonc 2- The Zone I connector provtdes

the -48 V power supply tbr the FRU' The

Zone 2 conncctor is used tbr intcr-FRU

payload communication The Zone I

connectol also supplies the connection to

the IPMB, which is based on the I2C bus

specil ication.

The -48 V power supply ftom the backplane
is Lrsed to generate the main payload power
\  pp ly  vu t t tSc  ru : ' t rJ l l )  l2  V l  Ih fo r lgh
en isolatcd DC-DC con\erlcr' Thi. l2 V

supply bus is used to gcnerate all payload
speii l ic supply voltages on the circtrit
board. The l2 V supply is also used to
power thi] IPMC through the management
supply.

The PICMG 3.0 standafd specifles the
Iirnctionality ol the hot swap contloller
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Figure 1

Figure 1 shows the four main bl0cks controlling the power distribution:

Hot swap c0ntroller, FEI, and isolated DC-DC converter

Intelligent Platf0rm [4anagement Controller (lPMc) Management Supply - ^.
cayloid Power l4anagem;nt Controller and Payload DC-Dc converter and Point 0f

Load supplies (PoLs)
Board payload
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and the IPMC. However operation of the
payload Power Management Conboller or
Davload DC-DC converter depends on the
aciual payload circuitry, and these arc not
covercd by the specification.

Hot swap controller
The -48 V from the Zone 1 connector
Dowers an isolated DC-DC converter
ihown as "-48 V isolated DC-DC" through
a series pass FET. The hot swap controller.
which c;ntrols the series pass FET, limits
the iffush cunent when the FRU is plugged
into the shelf backPlane. After the curtent
inrush event, the hot swap controller
tums the -48 V power feed on fully to the

isolated DC-DC converter by turning the
FET on. The isolated DC-DC converter
senemtes 12 V and 3.3 V for the payload
and for the management contxol circuitry,
respectively. The AdvancedTcA standard
sDecifies almost all functions of the hot
swap contlouer.

Intelligent Platform Management
Controller
The IPMC is a microcontroller used to
control the powor to the board payload
and manage the board's interconnect
needs and cooling requirements. When
the FRU is plugged into the backplane,
the IPMC first communicates with the
shelf manager. Depending on the shalf
manaeer's instructions, the IPMC controls
the po-wer feed to the payload thrcugh the
payload Power Management Controller
Additionally, the shelf manager can also
delermine whether to reset the FRU main
processor (CPU), using either Cold Reset
or Warm Reset. The IPMC also measures
vadous power supply voltages, curents,
and temperature and logs them into a
central repository, the Sensor Data Record
(SDR). The communication protocol
between the IPMC and tho shelf manager
(instruction handling, data structures,
state machines, and SDR) is specified
fullv bv the AdvancedTcA standard
and is c-ornmon to atl the AdvancedTCA
FRU implementations independent of the
payload functionality.

Payload Power Management
Cohtroller and Payload DC-DC
converters
The number of power supply voltages
senerated in an FRU is dotemined by the

layload circuitry. These payload^power
suoolies should be turned odott In a
sequence determined by the payload ICs.
To ensure reliable opemtion, all payload
power supply voltages and curents should
be monitored for faults. In thc case of a
fault, a supervisory signal should alert the
onboard CPU and have the IPMC rccord
supply fautts. In exteme cases, the supply

for the payload should be shut off to
pravent damage to the board

The functions of the PaYload Power
Management Controller are:

Manage onboard DC-DC controllers
- soft start, sequencing, tracking,
margining, ftimming, and the like
Generate all power supply relevant
status and control logic signals
- reset signal generation, suPPlY
over-voltag€,/under-voltage and over-
cunent fault indication (supervision),
and voltage/cufent measurement
Conhol the main suPPlY Power feed
for the AdvancadTcA paYload and,
forAMCs individually, short circuit
protection and power feed to the
AMCs

Typical Payload Power
Management Controller
implementation
On average, AdvancedTcA FRUs have
6 to l0 power supply rails. The power
management functions can be quite

compl-ex and often require a PLD or a
microconholler, in addition to common
single-function power management ICs,
such as supervisors. reset generators. and
hot swap contollers.

Figure 2 shows the power managoment
contloller with the main payload powel
supply (+12 V) shown on the top left.

The payload Power Feed Conhol block
tums the payload power supply on to the
Davload circuitrv when instructed by the'tpiutc 

und 
"ontt-ots 

the power feed to the
AMCs. Usually this block is implemented
using a number of hot swap contoller ICs

Aftar the 12 V bus is tumed on, all payload
DC-DC converters should be tumed on
in a manner that meets the sequencing
or tacking requirements of the payload
circuitry, Because thgse requiremelts
vary during the board debug process'
the sequencing algorithm is usually
implemented in the IPMC microcontoller
orin a PLD. which enables easy alteration
to the sequencing algorithm.

After the board is turned on fully, the
power supply voltages are monitored for
faults. when a power supply fault occurs,
the main processor is interupted to safely
terminate its cunent process before the
entirc boad is shut down. This power-fail
alert is also sent to the IPMC for the shelf
manager updates. lf the supply failure is
severe, the IPMC may decide to shut down
payload power suPPlies.

T

I

I

I

Some of the IPMC commands require multiple actiom performed in a sequence For example'

executinq the "Turn the Payload Power on" instruction requlres fiefollowing functions:

1. Tum on the Payload Power (+12 V) feed MoSFEL
2, 0nce tre payload voltage reaches its operating threshold, turn on indlvidual DC-DC

converteri, iollowing the required power supply sequencing rules for that FBU lf any
powersupply devedps a fault during tum on, immediately tum off allsupplies and inform

IPMC of the failure.
3, After all the payload power supplies are turned on, oenerate a cold Reset signal

Sometimes this signal requires pulse stretching of about 100 ms after the supplies are

turned on.
4. Send a "Success" stahis response back to IPMC.

IPMC

Figure 2

28 April 2008 CompactPol and AdvancedTcA Systems



The purpose of thc reset generator 1s to

g"n"iot" n CPU reset after al l  the power

iuppl ies ale tumed on. The IPMC may

also be required to leset thc CPU when

instructcd bY the shelf nanager.

The main purpose of the IPMC is to

perform the PICMG 3.O-specified platlonn

managemcnt funcl ions To be compllant '

thc IPMC should impleDrent elaborate

Drotocols. state machines' and dccoding of

nlrdcl ined in: ' l l l rcl ior l '  The un-chip ADC

i \  \ cd  t o  I n ( i . u re  J l l  l hc  noue r  ' u lP l i ( \

and cunents on thc boald and log thcm tn

Scnsor Data Records (SDRs).

Otien, designers use thc software flexibility

p|ovided by thc IPMC microcontrol ler lo

perfbrm payload-specif lc po$'el manage

nlent funcl ions such as payload powel

sequcrcing. Or designers could task the

IPMC with init ial ing shutdown when a

suDDlv fails or when there is an over current

f^uit .- ln sone cases. lhc n1icrocontrol ler

is also burdered with tr imming power

supplies through DACs

Tl'rc softwate on the IPMC should be

tested thoroughly to ensure that the bo.IIcL

i '  ( o t l l p l r r n l  On i r  t l r e  IPMC ' n l i u - i 1 re  i '

certilied. any modiljcations to lhe sottware

rvi l l  lequi le a colnpletc letest [o ensur'e

coDipl iance.

Adding thc payload power nranagenrent

t 'unci ions to the IPMC makes the deslgn

FRU specit ic. Each FRU design should

be test;d scparalely for IPMC comp)iance

This t ime-consuming chore involves rc

peatcd test ing against standards. Further.

ih" po*a..,,n"ga*"nt algorithn may have

to be chdDged to nleet the requiremcnls ol

u n"rv u". i ion of an onboard ASIC. that

results in an IPMC sol iware change and a

retest lbt comPliance.

Mon i t o r i ng  i o r  f au l t s  i n  so l twa re

creates addit ional overhead and may

slow the micl ocontrol ler 's response lo

con ln run i ca t i on  p lo l o ( ' r l  Th i '  upp l i e l t i on

rlso fequires ir  microcontrol ler equipped

$  i l h  3 n  o n - . h r p  I n u l l i c h J n n c l  h i F h

rceu l rey  ADC q i l h  r r n l l o !  r nu l t r p l c r i ng '

Depcnding on lhe lr) lui ld- the incrcsed

coJe  l eng th  . l r t e  t o  P l1  l . ' ad  Poue r

Managcment (PPM) may demand a more

expetisive miclocontrol let with incrcrsed

memofy resources

Modular i ty  has i ts  advantages
Following is a descript ion of a modulat

FRU Davload power Inanagemcnt sectlon'

w;th tne plat iorm management (IPMC)

and thc PPM separated. This lneihod uses

as an example Latt ice Senliconductor 's

D rog ramm;b le  Power  M i rnage r  IC

iPo;erl220) to implernent the PPM.

Thc proposcd so lu l io r  (F igure  3 .  nex t
plge) is a lt iodification of the power

ma-nagcment control shown in Figure 2

In thii solution. thc IPMC pcrforms only

thg platlbrm nanagement l i lnctions and
diiects thc Poweri220 IC to pertbrm all

ol the PPM firnctior]s Figure 3 shows rhe

IPMC (implernented in a microcontroller)'
Figure 3 also shows the progfarnmahlc
PPM Controlier' ( i lnplenented in the

Power 1220 IC) and FRU payload circuitry,

DC-DC convcrters. and MOSFETs.

The Dlicrocontfoller i lnplements only the

PICMG 3.0-specil ied Inteli igent Platlonn

Manrgement l-unctions All real t ime
payload powel maniLgemenl lunctlons'
sLrih as controll ing payload power feed.

power sequencing, voltage aDd currenl

monltoring, and generating cold and wirnn

reset to the payload. are pcrlbrmed by

the block FRU Puyload Power Manager

Powcrl220 lC. Thc IPMC sinply sends

comnands fo the PPM using thc I2C bus'

Sorne of the Proposcd standard commands

are "Turn Payload Powcr on. "Tufn

Payload Power ot l ."  Generatc Cold

Rc"rt.  Cener'rte \ \ett l t  Rcsrt.  V.rIgin

supp l i es  Up /  Down" ' and  "Tu rn  AMC

Powet Payload Power on/of1 
'

Th r  PPM i r r t c r ruJ ' t s  t he  IPMC u l r r n  i t

detects . lry powct supply laults The

IPMC bu i l d .  r he  SDR h )  r r . i ng  Lhe  A t r ! ' l o !

to Digital Convertcr (ADC) bLri l t  into the

pdyload Power Manager IC.
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The IPMC platform management software,
including the PPM commands, is tested
once to ensurg conformance with the
PICMG 3.0 standards. The design is then
typically used across all FRU designs. The
FRU-specific payload power management
is now handled by a simpler programmable
IC such as the Powerl220.

AdvancedTCA FRU-specific
Payload Power Management
The Powerl220 IC (PPM) uses its on-chip
48-macrocell CPLD to implement the
functions of the sub-blocks, shown by
the block "FRU Payload Power Manager
Powerl220." The payload power feed
sub-block directly controls the MOSFETS

to turn the payload power rail on/off.
Typical power dissipation of AdvancedTCA
board payloads is 100 W or more. To meet
this power demand, the l2 V bus should
be capable of supplying more than 8 A.
In order to tum on such high currents, the
PPM has to make sure that the MOSFET
operates within its safe operating area a
function performed by multiple hot swap
controller ICs.

The supply sequencer and lracker lunction.
implemented in the on-chip PLD, controls
the turn on/off sequence of all payload
DC-DC Converters. Frequent changes
to the sequencing algorithm during the
debugging phase can be addressed simply
by altering the state machine code.

The IPMC can measure all power supply
voltages and currents using the on-chip
lo-bit ADC through the I2C bus. The
Powerl220 has multiple digital feedback
control loops and DACS on-chip to support
trimming and rnargining of up to 8 DC-DC
convefiers.

The power supply under- and over-voltage
faults on up to 12 rails are monitored
using 24 on-chip programmable threshold
precision (Typ. 0.2 percent) comparators.
This feature integrates the function ofmany
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Leading the evolution
of technology

Hybricon continues to lead the industry in developing sophisticated, complex
backolane and electronic encbsure solut ions. for cr i t ical and evolvins aDDlications.
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seamlessly integrate your payload needs.
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supervisor ICs. Because the threshold of
each of the compamtors is programmable,
it can be used to monitor various supply
rails without using extemal potential
dividers. The reset genentor also uses the
same programmable threshold comparators
to generate the CPU reset signal. One of
the on-chip tim€$ prcvides the reset pulse
sretching function.

The Command Interyreter block of
the PPM is used to translate standard
commands from the IPMC into multiple
control signals lor each of the five main
blocks within the PPM.

The Power1220 provides a 48-macrocell
CPLD, 12 analog inputs with 24 program-
mable threshold compamtors, 6 digital
inputs,20 outputs (including 4 charge
pumped MOSFET dr ivers ) ,8  DACS
with 8 digital closed loop control blocks,
and 4 programmable timers on-chip to
implement all functions ofthe PPM shown
in Figure 3.

Reduced time to markct
With the modular approach, designers
can focus on getting the IPMC softwarc
tested for compliance once and then use it
across all their FRU designs, as opposed
to performing compliance testing for
each FRU, Frequent changes to the Power
Management algorithm are addressed
by modifications to the srare machine
algorithm in the PPM, instead of changes
to the IPMC software. This means that
retesting against IPMC compliance is not
required. which reduces time to marke..

Atlapting quickly
The IPMC software can be modified
to accommodate evolving standards or
enable the FRU to interface with different
shelf managers. In such cases, the board
testing for payload power management
need not be performed, rcducing the time
required to address operating environment
changes.

Reduced cost
The modular design uses the on-chip ADC
of the Power Management lC, eliminating
the need for a microcontroller with an
on-chip ADC. This also enables the use of
lower cost microcontrollers with smaller
on-chip memory.

The cost of the PPM section also shrinks
because aPowerl 220 device costeffectively
integrates many hot swap controller ICs,
supervisor ICs, reset generator ICs, and
a CPLD, saving board space. Fufiher, the
cost of the DC-DC converters can also
be reduced by using the trim and margin
feature provided by the Powerl220IC.

Increased sojtware and hardware
relinbiw
The modular approach separates the
standards-related software from the board-
specific power management algorithm
and enables independent modifications to
each section. Test coverage is increased,
resulting in improved software reliability.
The Powerl220 integrates multiple ICs,
leading to improved hardware reliability.
Because the Powerl220 enables improved
monito ng coverage of all supply rails,
overall functional reliability also increases.

The proposed modular approach with
IPMC and programmable payload power
management solution using the Laltice
Powerl22o IC increases flexibility and

Front Panel
Express

When customized
panels are required
FAST!!

. Prototypes in 5 days

. 100 panels in 10 days

. GPCI, VME,
VME641, PMC

thult coverage. The same microcontoller
(with fixed software) and the Powerl22O
IC can be used to implement complete
platform management and meet vastly dif-
ferent PPM requirements across FRUS.
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Meet the NEW Rugged AdvancedTGA, IEA-R handle.,,
,..A new way tolNrenacr.
The new, IEA-R handle features a zinc dje-cast, nickefplated
latch to stand up lo "ruggedized" applications.

. lntuitive injectleject operation

. lndustyleading ergonomic
design to flt the'human' hand

. Reliable push-bufton actuation
of microswitch

. Positivelocking with

Request a sample
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