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Arria® Il GX FPGAs are the lowest power FPGAs with 3.75-Gb/s transceivers.
Designed for cost-sensitive applications, Arria Il GX FPGAs are based on a
40-nm, full-featured FPGA fabric that includes Adaptive Logic Modules
(ALMs), DSP blocks, embedded RAM and a hard PCle IP core. Unlike other
comparable FPGAs with high-speed tranceivers, Arria Il GX FPGAs offer a
host of high-end features like DSP blocks, a high multiplier-to-logic ratio,

a high memory-to-logic ratio, and design security, as well as improvements
in usability to enable designers to complete their projects faster.

Texas Instruments’ power solution used on the Arria Il GX development
platform offers many features that benefit engineers in their final designs.
Integration of components and voltage rails decrease board space and make
overall design easier. Examples of this in the design are integrated-FET DC/DC
converters (TPS54617, TPS62510) and dual-channel DC/DC controllers and
linear regulators (TPS40140, TPS71202). Linear regulators offer simple design
and low-noise output voltages. The TPS74801 and TPS74701 allow for
extremely low-input voltages (0.8 V) and low-dropout voltages (50 mV),
resulting in high LDO efficiency, while still offering very low-noise outputs

for sensitive analog circuitry (25 pVrms/Vour)- Tl provides a complete, high-
performance and cost-competitive solution to power Arria Il GX FPGAs.
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Development Kit Features

Device: EP2AGX125EF35C45N
PCle SIG-compliant card
Embedded USB-Blaster™
download cable

Fast passive parallel
configuration via Flash

Push buttons, LEDs

Parallel Flash

DDR2 SO-DIMM (x72 width)
DDRS3 device 8M x 16-bit

x 8 banks

SRAM 512 K x 36-bit, 200 MHz
Ethernet ASSP PHY

Power measurement circuitry
Two HSMC connectors

SMAs (for clock inputs only)
RJ-45 connector

Arria Il GX FPGAs Potential
Applications

PCle Gen1 bridging
Gigabit Ethernet
Broadcast (Triple-rate SDI)
Wireless 3G and LTE
communications (CPRI,
OBSAI, etc.)

Wireline communications
(DLSAM, GPON, EPON,
Ethernet/SONET)



Arria Il GX Development Kit (PCle) Power Tree

25V
TPS54617 25V 25V Sync SRAM, Flash VDDQ, Enet
3.048A — 6A 4.876 A —> 0.875 A — PHY AVDD, EPM2210,
DC/DC Converter 4 Oscillators, 2 Clock Buffers
Rsense 25V A2VCCIO B3B B5B B6B
q - A2GX260 Banks 3B, 5B, and 6B
0.220 A — e
R
) SEVSE o5V A2VCCIO B5A
VYV~ 0.500 A = A2GX Bank 5A VCCIO
R
7\7:‘;5 5V A2VCCIO B6A
5.0V USB 0.500 A —» A2GX Bank 6 VCCIO
USB PHY Analog, Rsense
AT93C46DN EEPROM WA 5V A2VCCIO B7B B8A
0.220 A — A2GX Banks 7B and 8A VCCIO
R
WE 25V A2VCCPD
0.400 A —» A2GX VCCPD
V_UsB 50V
0.03A —> 0.025A — v
TPS54617
B 1.8V 1.8V DDR2 SODIMM, Flash VDD,
1.773 A DC/DC Converter 4.186 A= 2N AT SO
TPS71202
Dual LDO TPS51200 0.9V VTT and 0.9 V VREF
A @l DDR Term LDO DDR3 ADDR/CMD Term and Ref
R
SENSE 1.8V A2VCCIO B3A B4
0.525 A —» A2GX Banks 3A and 4
3.3V USB
EPM240Z VCCIO Emb. TPS62510 15V 15V 15V
Blaster, USB PHY IO, 15A 1.42 A —> 0.500 —» DDR3 VDD/VDDQ
24 M OSC, AT93C46DN DC/DC Converter
EEPROM . TPS51200 0.75 V VTT and 0.75 V VREF
DDR Term LDO DDR2 ADDR/CMD Term and Ref
M2Z VCCINT Reense
EPM240Z VCCINT p 15V A2VCCIO B7A
0.170 A — A2GX Banks 7A VCCIO
R
TPS74801 15V SNE 1.5V A2VCCH GXB
1.159 A 1.5ALDO 1.159 A > 0.287 A — A2GX Transceiver VCCH_GXB
R
'SENSE 15V A2VCCB
0.068 A — A2GX Config RAM Bits
TPS74701 11V A2VCCL GXB
500 mA LDO 0.449 A —» | A2GX GXB PMA/Clocking
TPS74701 1.0V ENET DVDD
500 mA LDO 0.253A > Enet PHY DVDD
12V 12V 50V 50V
HSMC Port A and B <4.095A] 2.895 A > TPS40140 4.865 A —> Char LCD, Linear Reg Input
Cooling Fan Dual DC/DC R
Converter 09V SENSE 5 gv A2vCC
5781 A — 5710 A — A2GX Core VCC
R
4 S 0.6V A2VCCD PLL
12V — PCle Motherboard — BEAD 0.071 A —» A2GX Digital PLL
o
5.5 A Maximum —» (2.723 A no HSMC) % =
12V e TPS71550 50V 5.0 V Monitor
DC Input TPS40061 6.595A — [ = 0.010 A — [Ny N Hble} 0.010 A —» x2 LT2418
14Vto20V DC/DC Converter
N—— 33V 3.3V
- HSMC Port A and B
DC/DC Converter B 2 LVDS Clock Buffer
&z Rsense
3.3V — PCle Motherboard == 25V A2VCCA
= 0.091 A — A2GX GXB PMA
3.0 A Maximum —» (2.243 Ano HSMCs) ——
. A2VCCA PLL
A2GX Analog PLL
SEAD 0.052A —»




Tl Power and Clock Distribution on Altera’s Arria Il GX Development Kit

Arria Il GX FPGA

Tl Power

DC/DC Controllers

Tl Clock
Distribution

TPS40140 Ultra-Low
DC/DC Converters Lty Gl
Generators
TPS54617
IESG2510 CDCM61001
(HEH DI el CDCM61004
Regulators
TPS74701
TPS71550
TPS71725
TPS71202 Ext I
DDR Termination erna
Memory
TPS51200 and other
Power Switch Circuitry
TPS2410
Tl Power and Clock Attach
Part Number | Description Voltage
TPS2410 N+1 and OR-ing power rail controller 12Vand 3.3V
TPS40140 Stackable 2-channel multiphase or 2-channel independent output controller 50V
TPS54617 3-V to 5-V, 6-A, 1.6-MHz step-down SWIFT™ converter 25V
TPS54617 3-V to 5-V, 6-A, 1.6-MHz step-down SWIFT converter 1.8V
TPS62510 Adjustable, 97% efficiency, 1.5-A buck converter for low-input voltages 1.5V
TPS74701 Single-output LDO, 500 mA, adj (0.8 V to 3.6 V), programmable soft start 11V
TPS74701 Single-output LDO, 500 mA, adj (0.8 V to 3.6 V), programmable soft start 1.0V
TPS74801 Single-output LDO, 1.5 A, adj (0.8 V to 3.6 V), programmable soft start 15V
TPS71550 Single-output LDO, 50 mA, fixed (5.0 V), high-input voltage, low-quiescent current 50V
TPS71725 Single-output LDO, 150 mA, fixed (2.5 V), high PSRR, low-quiescent current, low-noise 25V
TPS71202 Dual 250-mA output, ultra-low-noise, high PSRR, low dropout linear regulator 3.3V
TPS51200 Sink/source DDR termination regulator 0.9V
TPS51200 Sink/source DDR termination regulator 0.75V
CDCM61001 | 1:1 ultra-low jitter crystal-in clock generator —
CDCM61004 | 1:4 ultra-low jitter crystal-in clock generator —

Voltage Pins/Domains or Clock Speed
System 12V and 3.3V

5.0V, ENET_DVDD, Enet PHY DVDD

A2VCC, A2GX core VCC

2.5V, Sync SRAM, Flash VDDQ, Enet PHY AVDD,
EP M2210, four oscillators, two clock buffers

A2VCCIO0_B3B_B5B_B6B, A2GX260 Banks 3B, 5B, and
6B VCCIO

A2VCCIO_B5A, A2GX bank 5A VCCIO

A2VCCIO_B6A, A2GX bank 6 VCCIO

A2VCCIO_B7B_B8A, A2GX banks 7B and 8A VCCIO

A2VCCPD, A2GX VCCPD
1.8V, DDR2 SODIMM, Flash VDD, EPM2210 VCCINT

A2VCCIO_B3A_B4, A2GX banks 3A and 4
1.5V, DDR3 VDD/VDDQ

A2VCCIO_B7A, A2GX bank 7A VCCIO
A2VCCL_GXB, A2GX GXB PMA/clocking
ENET_DVDD, Enet PHY DVDD
A2VCCH_GXB, A2GX transceiver VCCH_GXB

A2VCCB, A2GX config RAM bits
5.0 V_MONITOR
A2VCCA, A2GX GXB PMA

A2VCCA_PLL, A2GX analog PLL

3.3V_USB, EPM240Z VCCIO emb., blaster, USB PHY 10,
24M 0SC, AT93C46DN, EEPROM

M2Z_VCCINT, EPM240Z VCCINT

0.9 V_VTT and 0.9 V_VREF, DDR3 ADDR/CMD term and ref
0.75V_VTT and 0.75 V_VREF, DDR2 ADDR/CMD term and ref

100 MHz
125 MHz



TI Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page
support.ti.com

Tl Semiconductor KnowledgeBase Home Page
support.ti.com/sc/knowledgebase

Product Information Centers
Americas Phone +1(972) 644-5580

Brazil Phone 0800-891-2616

Mexico Phone 0800-670-7544

Fax +1(972) 927-6377
Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa
Phone

European Free Call 00800-ASK-TEXAS
(00800 275 83927)

International +49 (0) 8161 80 2121

Russian Support +7 (4)9598 10 701

Note: The European Free Call (Toll Free) number is not active
in all countries. If you have technical difficulty calling the free
call number, please use the international number above.

Fax +(49) (0) 8161 80 2045

Internet support.ti.com/sc/pic/euro.htm
Japan

Fax International +81-3-3344-5317

0120-81-0036
support.ti.com/sc/pic/japan.htm

Domestic
Internet/Email  International

Asia
Phone
International +91-80-41381665
Domestic Toll-Free Number
Australia 1-800-999-084
China 800-820-8682
Hong Kong 800-96-5941
India 1-800-425-7888
Indonesia 001-803-8861-1006
Korea 080-551-2804
Malaysia 1-800-80-3973
New Zealand 0800-446-934
Philippines 1-800-765-7404
Singapore 800-886-1028

Taiwan 0800-006800

Thailand 001-800-886-0010
Fax +886-2-2378-6808
Email tiasia@ti.com or ti-china@ti.com

Internet support.ti.com/sc/pic/asia.htm

Important Notice: The products and services of Texas Instruments
Incorporated and its subsidiaries described herein are sold subject to Tl's
standard terms and conditions of sale. Customers are advised to obtain the
most current and complete information about Tl products and services
before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or
infringement of patents. The publication of information regarding any other
company’s products or services does not constitute Tl's approval, warranty
or endorsement thereof.
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