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� ��
�����
	��
�'�����(��	��	��
� Limited configurability
� “All sizes fit one”

� 
�'���������	��
	��������
�������	�����	�
� Limited customization
� “All sizes fit one”

� &
�&
� Multiple I2C devices

� Must be managed by external processor
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� Required to “Play well with others”
� Firmware-centric solutions challenged in spec-

driven critical timing requirements

� �����
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� High BOM counts

� Power budgets
� Chassis thermal loading



6June 2008MicroTCA Conference

��
�����	
���������	�����	��
"��������"�#��������	��	���
��
�����	
���������	�����	��
"��������"�#��������	��	���

� )���	�
	���
	��)���
������
� Every discrete part is a new single point of failur e

� �
	��
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� High BOM count:

� Increases board layout time
� Increases required board layers
� Increases routing complexity (thru-holes, vias)
� Increases assembly expense

� Increases BOM kitting challenges
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� Internal RC oscillator, Crystal Oscillator, CCC/PLL an d Real Time 
Counter

� $���������
+�
� CoreABC, 8051 and ARM Cortex-M1 processor
� 8051
� Cortex-M1
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Integrated clock 
resourcesConfigurable Analog

Embedded Flash
Memory

Programmable
System Chip

Flash FPGA Fabric

LUT

uController
Soft Cores

Interface
IP Cores

User Data /
System Event Log

Firmware
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� Taking advantage of PSC reprogrammability
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� Particularly for common elements in standards-driven 

designs
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� � TCA PM: 53% (from ~800 parts to ~370)
� ATCA IPMC core: 39%
� ATCA AMC Carrier w/8 AMC sites: 37%

� �/�������)�������	
� � TCA PM: 23%
� ATCA IPMC core: 11%
� ATCA AMC Carrier: 27%

� ��
������
�)�������	
� � TCA: 27%
� ATCA IPMC core: 38%
� ATCA AMC Carrier: 38%
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� Continuous monitoring of >60 different analog signa ls 
� Monitor voltage, current and primary shut-off every  100ms on 32 

channels
� Programmable current limit 40ma increments to 10 am ps 
� During payload power failure with standby managemen t power
� All inputs and outputs continue to be monitored
� All management functions are fully operational 
� Redundant I2C IP platform
� Independent channels can be primary or backup with redundant 

PMs
� Gate logic implemented failure mode response 
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256k NVM
Sub-system

(Pgm memory)

Host

10x 12V inputs (PP Load voltage)
10x 2V inputs  (PP current)

10x 4V inputs  (MP load voltage)

Analog
Sub-system
w/Automatic
Sequencing

256k NVM
Block
(shadow)

Fail-safe
Logic &

Registers

8k SRAM

10x ORing FET controls
10x MP over-current flags
10x Enable FET controls

Shadow
Interface CoreSMBus

CoreSMBus

APB

Core8051

GPIO

GA(2:0)
PSx#
ENx#
RST_PM#
PM_OK#
PWRON
PS_PM#

Client

6x12V inputs (PP Load voltage)
6x 2V inputs  (PP current)

6x 4V inputs  (MP load voltage)
1x12V & 1x4V input (Brick voltages)

3 temperature sensor inputs

Analog
Sub-system
w/Automatic
Sequencing

512k NVM
Block

(shadow)

Fail-safe
Logic &

Registers 8k SRAM

6x ORing FET controls
6x MP over-current flags
6x Enable FET controls

Shadow
Interface

IPMB-A

IPMB-B

Decimation
Filter

Decimation
Filter

Input ADC - A

Input ADC - B

GPIO
LEDs
Switch, TTL enables…
PSx#

UART
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� Core8051s processor
� Dual CoreI2C for IPMI
� Fusion analog processing block
� CoreUARTapb and CoreGPIO blocks
� CorePWM controls variable load payload

� %�
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� Reference design provides variable load and system monitoring
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� CoreI2C, CoreUartApb, CoreABC, CoreMBX and CoreAI alo ngside 
bus fabric cores

� �	
����/����
��'������
	�
���&

� CoreAI used as the analog engine

� Raw ADC sampling

� CoreABC used as the closed loop control of the anal og engine
� Autonomous threshold detection

� CoreMBX used as the communication medium between the  Cortex-
M1 and CoreABC processors

� CoreABC interrupts Cortex-M1 based on certain event s via CoreMBX
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1 ATmega64 / 
HD64F3644H

Microprocessor $11.83 $11.83 1 M30855FHGP#
D5

Microprocessor $18.00 $18.00 2 U1AFS600-
FGG256 

FPGA Actel Fusion 
AFS600 $15.00 $30.00 

16 MCP604 Quad Op-Amp $0.72 $11.52 16 MCP604 Quad Op-Amp $0.72 $11.52 16 MAX4072AUA Bidi Current-Sense 
Amplifiers $0.94 $15.04 

4 74hc4067 Analog 
Multiplexer

$1.35 $5.40 1 74hc4067 Analog 
Multiplexer

$1.35 $1.35 NA
 -

32 PMGD8000LN Dual MOSFET N-
channel

$0.50 $16.00 32 PMGD8000LN Dual MOSFET N-
channel

$0.50 $16.00 32 FDS6681Z 30 Volt P-Channel 
PowerTrench. MOSFET $1.39 $44.48 

9 PCA9555 I2C I/O 
Expander

$1.55 $13.95 6 PCA9555 I2C I/O Expander $1.55 $9.30 NA
 -

56 Generic 0.1uF 16V 
capacitors

$0.26 $14.56 56 Generic 0.1uF 16V 
capacitors

$0.26 $14.56 78 assorted caps
$0.25 $19.50 

64 Generic 10k Resistors $0.04 $2.56 64 Generic 10k Resistors $0.04 $2.56 92 generic assorted resistors $0.18 $16.56 
448 Generic Misc Resistors $0.04 $17.92 448 Generic Misc Resistors $0.04 $17.92 NA  -
32 Generic 470pf 25V 

capacitors
$0.43 $13.76 32 Generic 470pf 25V 

capacitors
$0.43 $13.76 NA

 -
32 LP339M Quad 

Comparator
$0.60 $19.20 32 LP339M Quad 

Comparator
$0.60 $19.20 NA

 -
96 Generic Signal Diode $0.10 $9.60 96 Generic Signal Diode $0.10 $9.60 16 BAS70KFILM SCHOTTKY BARRIER 

DIODE ARRAYS $0.04 $0.64 
790 total parts Assembly Cost $0.10 $79.00 784 total parts Assembly Cost $0.10 $78.40 369 total parts ASSEMBLY $0.10 $36.90 

TOTAL $215.30 TOTAL $212.17 TOTAL $163.12 

Atmel AVR-based PM BOM Renesas H8S-based PM BOM FUSION (8051S) PM BOM
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-39% Improvement in BOM total parts count
-10% Savings, BOM only cost
-11% Savings, total cost incl. assembly
-38% reduction in core board area (1,140mm2 vs. 708mm2): $4 savings per board

H8S PPS IPMC BOM (IPMC Core)
QTY PART# Desc unit price ext price

1 HD64F2166 H8S 23.400$  23.40$        
1 ECS-2100AX-073.7 oscillator 7.3728MHz 1.063$    1.06$          
1 TPS3103K33 reset generator 1.103$    1.10$          
2 LTC4300A-1 LTC4300A-1 2.000$    4.00$          
1 LTC1754 LTC1754 1.550$    1.55$          
1 SN74LVC2G06 SN74LVC2G06 0.104$    0.10$          
1 DS1815R latch buffer and its control 0.468$    0.47$          
1 SN74LVC2G132 SN74LVC2G132 0.160$    0.16$          
1 SN74LVTH16373 SN74LVTH16373 0.440$    0.44$          
1 AD1582A external reference 0.813$    0.81$          
1 DS75 thermal sensor digital 0.912$    0.91$          
1 AT24C32/64 serial EEPROM 0.640$    0.64$          
0 SN74LVTH16373 latch buffer 0.440$    -$           
13 Parts Subtotal 34.65$        

Assembly Cost 0.050$    0.65$          

TOTAL 35.30$ 

Fusion PPS IPMC BOM (IPMC Core)
QTY PART# Desc unit price ext price

1 P1AFS600-
FGG256

PPS + Cortex-M1 enabled 
Fusion FPGA

 $ 25.000  $       25.00 

1 CTS636, 25MHz oscillator 1.020$    1.02$          
1 DS1815R reset generator 0.468$    0.47$          
1 2SD2391 1.5V regulator transistor 0.021$    0.02$          
2 LTC4300A-1 LTC4300A-1 2.000$    4.00$          
1 MMBT3904 thermal sensor analog 0.017$    0.02$          
1 AT24C32/64 serial EEPROM 0.640$    0.64$          
8 Parts Subtotal 31.17$        

Assembly Cost 0.050$    0.40$          

TOTAL 31.57$ 
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37% improvement in BOM total parts count
27% savings, BOM only cost
27% savings, total cost including assembly
38% reduction in board area (4,094mm2 vs. 2,540mm2): ~$35 savings per board

Notes:

• PPS Actel Fusion design as analyzed supports 
Serial-over-LAN (SoL) Pass Through (PT) or Super 
Pass Through (SPT) modes – SoL Is Not 
Supported by PPS H8S design.

• PPS Actel Fusion design requires no customer 
royalty to PPS. Customer Designs using PPS H8S 
design require a per board royalty to PPS.

H8S PPS Carier IPMC BOM with 8 AMC sites
QTY PART# Desc unit price ext price

1 HD64F2166 H8S 23.400$  23.40$           
1 ECS-2100AX-073.7 oscillator 7.3728MHz 1.063$    1.06$             
1 TPS3103K33 reset generator 1.103$    1.10$             
2 LTC4300A-1 LTC4300A-1 2.000$    4.00$             
1 LTC1754 LTC1754 1.550$    1.55$             
1 SN74LVC2G06 SN74LVC2G06 0.104$    0.10$             
1 DS1815R latch buffer and its control 0.468$    0.47$             
1 SN74LVC2G132 latch buffer and its control 0.160$    0.16$             
1 SN74LVTH16373 latch buffer and its control 0.440$    0.44$             
1 AD1582A external reference 0.813$    0.81$             
1 DS75 thermal sensor digital 0.912$    0.91$             
1 AT24C32/64 serial EEPROM 0.640$    0.64$             
8 SN74LVTH16373 latch buffer 0.440$    3.52$             
16 LTC4210 LTC4210 3.100$    49.60$           
8 IRMLS2002 IRMLS2002 0.040$    0.32$             
8 STD95N4F3 STD95N4F3 0.838$    6.70$             
16 MIC841 MIC841 0.468$    7.49$             
8 LTC4300A-1 LTC4300A-1 2.000$    16.00$           
8 SN74LVC02A SN74LVC02A 0.120$    0.96$             
8 SN74LVC1G08 SN74LVC1G08 0.166$    1.33$             
8 SN74LVC1G38 SN74LVC1G38 0.096$    0.77$             

101 Parts Subtotal 121.34$         

Assembly Cost 0.050$    5.05$             

TOTAL 126.39$ 

QTY PART# Desc unit price ext price
1 P1AFS600-

FGG256
PPS + Cortex-M1 enabled 
Fusion FPGA

 $ 25.000  $          25.00 

1 CTS636, 25MHz oscillator 1.020$    1.02$             
1 DS1815R reset generator 0.468$    0.47$             
1 2SD2391 1.5V regulator transistor 0.021$    0.02$             
2 LTC4300A-1 LTC4300A-1 2.000$    4.00$             
1 MMBT3904 thermal sensor analog 0.017$    0.02$             
1 AT24C256 serial EEPROM 0.740$    0.74$             
8 AAT4610 AAT4610 0.040$    0.32$             
8 LTC4210 LTC4210 3.555$    28.44$           
8 STD95N4F3 STD95N4F3 0.838$    6.70$             
8 ADM4073 ADM4073 0.634$    5.07$             
8 LTC4300A-1 LTC4300A-1 2.000$    16.00$           
8 BC847 BC847 0.023$    0.18$             
8 BC857 BC857 0.078$    0.63$             
64 Parts Subtotal 88.61$           

Assembly Cost 0.050$    3.20$             

TOTAL 91.81$   

Fusion PPS Carrier IPMC BOM with 8 AMC sites + SoL( PT or SPT modes)
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� First product shipped in 1988
� $196M sales in 2007
� NASDAQ:  ACTL
� Strong balance sheet: $183M cash and 

investments, no debt
� More than 580 employees worldwide
� #1 nonvolatile FPGA supplier

� ��	�
��0
Mike Brogley 
Product Marketing Manager, System Applications
mike.brogley@actel.com
650-318-4982


