GE Fanuc
Embedded Systems

C2K

High Performance PICMG® 2.16 6U CompactPCI® Embedded Computer

Features
PICMG 2.16 compliant

e MPC7447A PowerPC® G4 host processor with
512 KB L2 cache

e MV64460 system controller (Discovery Il1)
bridge chip

e DDR333 SDRAM 512 MB, or 1 GB with ECC

¢ Soldered boot flash up to 512 MB with multi-
level write-protection

e Real-time clock with battery backup
from system

e Watchdog from MV64460

 Three 10/100/1000 Ethernets ports

e Two 64-bit IEEE 1386.1 PMC extension slots

e Four async RS-232 or sync/async RS-422 serial
I/0 ports (COM1, COM2, COM3, COM4)

e Four sync/async RS-422/485 ports (COM5-COMS)

e Three USB 2.0 ports at backplane; additional
port at front panel (convection-cooled
configuration only)

e Two 1.5 Gbps SATA 1.0 ports

e 16 programmable GPIO ports
with independent interrupts

e Dual temperature sensor

¢ System and non-system (peripheral) mode
e C-style or N-style configurations

e Extended temperature range (-40°C to 85°C)

FANUC

The C2Kis a rugged PICMG 2.16 compliant

6U compactPCl single board computer (SBC)
featuring increased processor speeds, bus speeds
and memory capacities making it an excellent
choice for advanced defense, aerospace, and
homeland security applications.

The C2K hosts the MPC7447A PowerPC G4
processor from Freescale Semiconductor with
core processor speeds up to 1 GHz and 512 KB of
on-board L2 cache. The processor is supported
with a 167 MHz MPX System Bus.

The C2K integrates the Marvell® MV64460 System
Controller (Discovery Ill) bridge chip, which includes
a high speed DDR333 SDRAM controller with

167 MHz interface that service memory densities
of 256 MB, 512 MB or 1 GB. It also provides two PCI
interfaces: one 64-bit 33/66 MHz PCl bus interface
shared with on-board devices and PMC1, and one
64-bit 33/66 MHz PCI/33/66/133 MHz PCI-X Bus
interface dedicated to PMCO.

The C2K features multiple I/0, including three
Gigabit Ethernet ports, four RS-232/RS-422 ports,
four RS-422/485 ports, two 1.5 Gbps SATA ports,
and three high-speed USB 2.0 ports. The convec-
tion model also provides one high-speed USB 2.0
port at the front panel.

The C2K includes 16 programmable GPIO ports
with independent interrupts. Each port can be
programmed for direction, input polarity, output
type, interrupt type (level or edge) and
interrupt mask.

The C2K hosts two 64-bit IEEE1386.1 PMC sites for
expanding 1/0 capability.

For increased flexibility, the PLX PCI 6254 cPCl
backplane bridge allows the C2K to operate as a
system controller or peripheral processor card.
The C2K is available in conduction-cooled (N-style)
or convection-cooled (C-style) configurations.



Specifications

Processor

e Motorola MPC7447A PowerPC G4 processor

e Core processor speeds up to 1 GHz

¢ High performance, low power, 32-bit PowerPC
RISC architecture

Superscalar processor

32 KB L1 instruction and data caches

512 KB L2 on-chip cache

64-bit 167 MHz MPX system bus interface to MV64460
system controller

DDR SDRAM

e Soldered DDR333 SDRAM

¢ SDRAM controller from MV64460 system controller
e 64-bit (72-bit with ECC) 167 MHz memory bus

¢ Capacities: 512 MB, or 1 GB

Flash ROM
e 128 flash memory
e Multi-level write-protection

PCl Interfaces

¢ Two PCl bus interfaces from MV64460
system controller

e PCl bus 0: 32/64-bit 33/66 MHz PCI/133 MHz PCI-X
(dedicated to PMCO site)

e PClbus 1: 32/64-bit 33/66 MHz (shared by PMC1 site,
USB controller, and PCI 6254 PCI bridge)

¢ Both PCl buses configurable VIO (+3.3V or +5V through
on-board jumpers)

10/100/1000 Ethernet

e Three 10/100/1000BaseT Ethernet port to rear 1/0
e MACs provided by the MV64460 system controller
¢ Independent quad port PHY

General-Purpose I/0

¢ 16 programmable GPIO ports

e Programmable for line direction (input, output), input
polarity (inverted, non-inverted), output type (TTL,
open-drain), interrupt type (edge, level sensitive) and
interrupt masking

e +5Vtolerant

¢ Independent interrupts for each port

USB Ports

e Four USB 2.0 ports: three (USB1-USB3) to cPCI_J5 (all
configurations) and one (USB4) to the front panel (C-
style version only)

¢ Three speeds supported: USB1.0 (1.5 MHz), USB1.1
(12 MHz), and USB2.0 (480 MHz)
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cPCl Backplane Interface

e PCl 6254 cPCl bridge

e PICMG 2.0 R3.0 compliant

e 32/64-bit CompactPCl data transfers at 33/66 MHz

e Auto-detect firmware detects system slot for system
controller or peripheral mode

Serial 1/0 - RS-232/422

e Two serial ports from multi-protocol serial controller
(MPSC) integrated in the MV64460 system controller
—COM1, COM2

¢ Two serial ports from USARTs integrated in the
FPGA—COM3, COM4

¢ COM1, COM2: Two independent serial ports configu-
rable as asynchronous RS-232 or synchronous/asyn-
chronous RS-422 available at cPCI_J5

¢ COM3, COM4: Two independent serial ports configu-
rable as asynchronous RS-232 or synchronous/asyn-
chronous RS-422 available at cPCI_J4

e Software selectable

Serial 1/0 - RS-422/485

e Four independently configurable synchronous/asyn-
chronous RS-422/485 serial ports: COM5-COM8
available at cPCI_4

¢ USART integrated into FPGA

Serial ATA (SATA)
¢ PCl-to-serial ATA host controller on PCl bus 1
e Two 1.5 Gbps SATA 1.0 ports to backplane

PMC Extension Slots - IEEE P1386/1386.1

e Two VITA 30.1-2001 and ANSI/VITA 20-2001-compliant
PMC sites

e PMCO: 64-bit 33/66MHz PCl or 133MHz PCI-X PMC site
on dedicated PCl bus 0

e PMCL1: 64-bit 33/66MHz PCI PMC site on shared
PCl bus 1

e Both PMC sites provide 64-bit user 1/0 (rear I/0)

¢ Both PMC sites (PCI busses) VIO configurable to +3.3V
or +5V through on-board jumper

Real-Time Clock

¢ Real-time clock feature for timekeeping functions

¢ Battery backup maintained through off-board +3.3V
supply (provided by system through backplane (BATT+)
pin at cPCI_J5)

Watchdog Timer

e MV64460 system controller

¢ Programmable intervals

¢ Interrupt and board reset triggers

Temperature Sensor
¢ CPU die and ambient temperature
¢ Software readable from -55°C to +125°C
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Hot Swap
e PICMG2.1 Hot Swap-compliant

Power Requirements

e +5V, +3.3V—required

e +12V required, -12V optional

e Battery backup for RTC (+3.3 on BATT+)

Power Allowances - PMC slot
e +5V,+3.3V, £12V: Total power max. 7.5W per site

Power Consumption
o Tests performed with 7.5W PMC load

+5V +3.3V
Peak: * 5.7A 4.10A
Max. sustained: *  TBD TBD
Idle: ** 8D 8D
Inrush: 2.0A 2.0A
BATT+: 10pA
Total: 42W

* Calculated values
** Measure at VxWorks® prompt

Temperature
Operating Storage
C-style * 0°Cto +70°C -40°C to +85°C
N-style **  -40°C to +85°C -55°C to +105°C

* Minimum airflow of 200 LFM required
** Measured at card edge.

Mechanical
e PICMG 2.0 R3.0 and VITA 30.1 compliant
e 6U, 1slotwide
e 233 mmx 160 mm x 20 mm
e Weight
- C-style: TBD
- N-style: TBD

Humidity (non-condensing)
e Operating: 5-95% @ 40°C
e Storage: 5-95% @ 40°C

Altitude
e Operating: 4.5 km (15,000 ft.)
e Storage: 12 km (40,000 ft.)

Shock

e C-style 20g/11ms, 3 axes, up & down, 3 hits/direction

e N-style 40g/11ms, 3 axes, up & down, 3 hits/direction
100g/6ms, 3 axes, up & down, 3 hits/direction

Vibration
e C-style 0.04g?/Hz @ 5-100Hz (2g rms), 60 min. /axis
e N-style 0.1g%/Hz @ 5-2000Hz (12g rms), 60 min. /axis

MTBF

¢ Calculations are available in accordance with
MIL-HDBK-217. Please contact GE Fanuc Embedded
Systems for latest values.

Safety
¢ Designed to meet standard UL1950/60950

Emissions
¢ Designed to meet FCC Part15, SubPart A

Input/Output

1/0 Front  J3 J4 J5 C2K-TM C2K-TM

Panel Rear Panel On-board

Serial I/0: COM1, COM2 (RS-232) y y
Serial 1/0: COM3, COM4 (RS-232) V y
Serial 1/0: COM1, COM2, COM3, COM4 (RS-422) y y
Serial I/0: COM5-COMB8 (RS-422/485) y y
10/100/1000Base-T Ethernet (ETHO, ETH1) y V
10/100/1000Base-T Ethernet (ETH2) y \
GPIO (0-3) y V
GPIO (4-15) y v
PMCO I/O V J
PMC1 1/0 V y
SATA1-2 \ Y
USB1-3 y V
USBA4 (C-style only) R
EM_BOOTSEL# / ROM_WP# v N
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Ordering Information

C2K33200C: 1 GB DRAM, MPC7447A 1GHz processor, convection cooled
C2K33200N: 1 GB DRAM, MPC7447A 1GHz processor, conduction cooled

Hardware Accessories
C2K-TM: 1/0 transition module for 6U backplane

Operating Systems
GE Fanuc Embedded Systems supports various operating systems. Please contact us for current offerings. For detailed
information and further options, contact GE Fanuc Embedded Systems.

About GE Fanuc Embedded Systems

GE Fanuc Embedded Systems is a leading global provider of embedded computing solutions for a wide
range of industries and applications. Our comprehensive product offering includes many types of 1/0,
single board computers, high performance signal processors, fully integrated, rugged systems including
flat panel displays, plus high speed networking and communications products. The company is head-
quartered in the U.S. and has design, manufacturing and support offices throughout the world. Whether
you're looking for one of our standard products or a fully custom solution, GE Fanuc Embedded Systems
has the breadth, experience and 24/7 support to deliver what you need. For more information, visit
www.gefanucembedded.com.

GE Fanuc Embedded Systems Additional Resources

Information Centers
For more information, please visit the GE Fanuc

Americas: Embedded Systems web site at:
1800322 3616 or 1 256 880 0444
Asia Pacific: www.gefanucembedded.com
86 106561 1561

Europe, Middle East and Africa:
+49 821 5034-0
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