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Features The Stratix™ EP1S25 DSP Development Board is included with the Stratix

DSP Development Board Kit — Starter Version (ordering code:
DSP-BOARD/S25). This board is a powerful development platform for
digital signal processing (DSP) designs, and features the Stratix EP1S25
device in a fastest speed grade (-5) 780-pin package.

Component Descriptions

= Analog 170

Two 12-bit 125-MHz A/D converters

Two 14-bit 165-MHz D/A converters

Active filtering of analog outputs
— Single-ended or differential inputs, and single-ended outputs

= Memory subsystem
— 2 MB of 7.5-ns synchronous SRAM configured as two

independent 36-bit buses

— 32 Mbits of flash memory

= Configuration options

—  On-board configuration via the 32-Mbits of flash memory, plus
the Altera® EPM7064 device

— Download configuration data using ByteBlasterMV™ download
cables

Dual seven-segment display

One 8-pin DIP switch

Three user-definable pushbutton switches

One 9-pin RS-232 connector

Two user-definable LEDs

On-board 80 MHz oscillator

Single 5-V DC power supply (adapter included)

Debugging Interfaces

= Two Mictor-type connectors for Hewlett Packard (HP) logic analyzers
= Several 0.1-inch headers

Expansion Interfaces

= Two connectors for Analog Devices A/D converters
Connector for Texas Instruments Evaluation Module (TI-EVM)
daughter cards

RS-232 serial port

Altera Expansion Prototype Connector

Footprint for a front panel data port (FPDP)

Prototyping area

Altera Corporation 1
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General The Stratix EP1525 DSP Development Board is a feature-rich platform that
. is ideally suited for DSP designs. When used as a hardware board, it
Descrlptlﬂﬂ provides DSP system designers with a solution for prototyping and

verifying signal processing designs. When used as a rapid prototyping
board, it enables users to debug and verify both functionality and design
timing. With two analog input and output channels per board, and the
ability to combine boards easily with right-angle connectors, the Stratix
EP1S25 DSP Development Board can be used to construct an extremely
powerful processing system. Combined with DSP intellectual property (IP)
from Altera and Altera Megafunction Partners Program (AMPP™)
partners, users can solve design problems that formerly required custom
solutions. Additionally, Altera’s unique OpenCore® Plus technology
allows users to try out these IP cores in hardware, prior to licensing them.

Components and Interfaces

Figure 1 shows a top view of the board components and interfaces, and
Table 1 describes the components on the board and the interfaces it
supports.

Figure 1. Stratix EP1S25 DSP Development Board Components and Interfaces
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Table 1. Stratix EP1525 DSP Development Board Components and Interfaces (Part 1 of 2)

Component/ Type Board Description
Interface Designation

COMPONENTS

A/D converters 1/0 uU10, U30 The board has two 12-bit 125-MHz A/D converters

D/A converters 110 u21, U23 The board has two 14-bit 165-MHz D/A converters
The board has 2 MB of 7.5-ns synchronous SRAM

2 MB SRAM M U34, Us7 ) . .

emory configured as two independent 36-bit buses.

32 Mbits of flash Memory us The board has 32 Mbits of flash memory.

SMA external clock The board has two SMA connector inputs connected to

) Input JP1, JP3 . .

input connectors clocks, and terminated in 50 Q.

SMA external clock Output JP2, JP4 The boz.ard has two SMA connector outputs with a

output connectors source impedance of 50 Q.

Qual seven -segment Display D4 The board has a dual seven-segment display.

display

DIP switch 1o SW3 Thg board has glght DIP switches, which are user-
definable as logic inputs.

Pushbutton switches 1o SWO0, SW1, ([The board has three .pu.shbutton switches, which are

Sw2 user-definable as logic inputs.

User-defined LEDs Display D6, D7 The board has two user-definable LEDs.

Power-on LED Display D8 The b.oard has an LED that illuminates when power is
supplied to the board.

. The board has an LED that illuminates upon successful
f_d LED Displ D

coni_done Ispiay 5 configuration of the Stratix device.
The board has a DB9 connector, which is configured as
a DTE serial port. The interface voltages are converted

RS-232 connector 110 J8 to 3.3-V signals and brought to the Stratix device, which
must be configured to generate and accept
transmissions.

On-.board 80MHz Clock U1 The board has an 80 MHz oscillator.

oscillator

Single 5.0-V DC Input J1 (adapten) A 5.0-V DC power supply and a board adapter is

power supply included.
The board has ninety general-purpose I/O pins on the
0.1-inch headers (45 on JP8; 45 on JP7). The Stratix

User I/O pins 1/0 JP7, JP8 pins that drive the JP8 header also drive headers JP20,

JP21, and JP24. Similarly, the Stratix pins that drive the
JP7 header also drive headers JP19, and JP22.

Altera Corporation
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Table 1. Stratix EP1525 DSP Development Board Components and Interfaces (Part 2 of 2)

DEBUGGING INTERFACES

Mictor connectors

The board has two Mictor headers, each connected to
110 J9, J10 33 Stratix pins (32 data, 1 clock) for use with an external
logic analyzer.

Several 0.1-inch
headers

1/0 n/a

EXPANSION INTERFACES

Analog Devices

The board provides an interface to Analog Device’s A/D

E i JP19, JP22 . .
connector () Xpansion converters via two 40-pin connectors.
The board provides an interface to the TI-EVM. The
TI-EVM conectors Expansion J11,J12 connectors can be found on the reverse side of the

board, as shown in Figure 1.

Altera Expansion

JP20, JP21, |The board provides a custom interface to Altera

E .
Prototype Header xpansion JP24 expansion cards via a 74- pin header.
. . Four rows of pins comprise a footprint for an FPDP,
FPDP Footprint Expansion a which can be added to the board.
The board provides a grid of plated through-holes on
Prototyping area Expansion n/a 0.1-inch centers. Thirty Stratix I/O pins are connected

to the grid.

Note to Table 1:

(1) The two debug headers designated in this table can be used to interface to Analog Devices A/D converter
evaluation boards. They are designated as JP19 and JP22, and interface to Analog Devices AD6645/9433/9430
external A/D converters. Note that the JP19 and JP22 headers share Stratix pins with JP7.

Using the
Board

Environmental Requirements

The Stratix EP1S25 DSP Development Board must be stored between
—-40° C and 100° C. The recommended operating temperature is between
0° C and 55° C.

s~ The Stratix EP1S25 DSP Development Board can be damaged
without proper anti-static handling. Therefore, you should take
anti-static precautions before handling it.

When powver is applied to the board, the Power On LED illuminates. At

this time, the Stratix device is automatically configured and, upon
successful configuration, the conf_done LED illuminates.

Altera Corporation
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To configure the board with a new design, the designer should perform
the following steps, explained in detail in this section.

1.  Apply power to the board.

2. Configure the Stratix device.

Apply Power

Apply power to the board by connecting the 5.0-V DC power supply
adapter, provided in the Stratix DSP Development Kit - Starter Version, to
connector J1 (see Figure 1 on page 2). All of the board components draw
power either directly from this 5.0-V supply, or through the 3.3-V and
1.5-V regulators that are powered from the 5.0-V supply.

"=~ The 3.3-V supply powers the Stratix device and LVTTL board
components. The 1.5-V supply provides V¢ nT to the Stratix
device.

When power is applied to the board, the Power On LED (D9) illuminates.

I'= The Stratix EP1525 device, the A/D and D/A converters, and the
board’s heatsink will all become hot as the board is used. Because

their surface temperature may significantly increase, do not
touch these devices while there is power applied to the board.

Configure the Stratix Device Directly

You can configure the Stratix device directly, without turning off power,
using the Quartus® 11 software and the ByteBlasterMV cable, as follows.

1. Attach the cable to JP17.

s Be sure to connect pin 1 of the cable (indicated by a red stripe) to
pin 1 of the header on the board.

2. Open a Quartus Il SRAM object file (.sof).
This launches the Quartus Il Programmer.

3. Select Byteblaster as the hardware, set the mode to JTAG, and click
Start.

On successful configuration, the conf_done LED (D5) illuminates.

Refer to Quartus Il Help for instructions on how to use the ByteBlasterMV
cable.
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Functional This section describes the elements of the Stratix EP1525 DSP
. 4= Development Board. Figure 2 shows a block diagram of the board and, as
DESGI‘IPHOH mentioned earlier in this data sheet, Figure 1 on page 2 shows a

photograph of the board indicating names and locations of all
components and interfaces.

Figure 2. Stratix EP1S25 DSP Development Board Block Diagram
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Power

The 12-layer development board has eight signal layers and four
ground/VCC planes. The board is powered from a single, well-regulated
5.0-V supply.

Regulators on the board are used to develop the Vg nr (1.5 V) and Vg o
(3.3 V) voltages. The board includes a Power On LED that indicates the
presence of Vg o

The following board elements are 3.3 V.

6 Altera Corporation
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s  LEDs
= Switches

= Crystal oscillator

Table 2 presents the specifications for the 5-V power supply.

Table 2. Power Suppy Specifications

Item

Description

Board reference

J1 (power supply adapter)

Part number

DTS050400UDC-P5-SZ

Device description

Model EPA-201DA-05

5.0-VDC power supply;

Input: AC 100 V — 240V, 45-60VA
Output: DC 4A/20W

Manufacturer

CUI

Manufacturer web site

WWW.cui.com

Stratix Device

The EP1S25 device on the board features 25,660 logic elements (LES) in a
fastest-grade (-5) 780-pin FineLine BGA® package. The device has
1,944,576 total RAM bits.

For more information on Stratix devices, refer to the Stratix Programmable
Logic Device Family Data Sheet.
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Table 3 describes the Stratix device features.

Table 3. Stratix Device Features
Feature EP1S25F780-5

Logic elements (LEs) 25,560
M512 RAM Blocks (32 x 18 bits) 224
M4K RAM Blocks (128 x 36 bits) 138
M-RAM Blocks 2
Total RAM bits 1,944,576
DSP Blocks 10
Embedded multipliers 80 (based on nn X nn)
PLLs 6
Maximum user I/O pins 597
Package type 780-pin Fineline BGA
Board reference U1
Voltage 1.5-Vinternal, 3.3-V I/O

Clocks and Clock Distribution

Table 4 lists the clocks and their signal distribution throughout the board.

Table 4. Clock Distribution Signals (Part 1 of 2)
Signal Name Comes From Goes To
CLK_DEBUGA Stratix pin Y16 J9 pins 5, 6
(PLL6_OUT 3n) Mictor A
CLK_DEBUGB Stratix pin K16 J10 pins 5, 6
(PLL5_OUT 3p) Mictor B
CLK_TI_OUT/2 (J11 pin 78) Stratix pin P27
(TI-EVM connector) (CLKOp)
CLK_DTOA1 Stratix pin AE15 U21 pin 28
(PLL6_OUT _0n) (D/A1 converter)
CLK_DTOA2 Stratix pin AD15 U23 pin 28
(PLL6_OUT _0p) (D/A2 converter)
CLK_SRAM1 Stratix pin W14 U34 pin 89
(PLL6_OUT _1p) U35 pin 89
(SRAM Bank 1)
CLK_SRAM2 Stratix pin W15 U36 pin 89
(PLL6_OUT _1n) U37 pin 89
(SRAM Bank 2)

Altera Corporation
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Table 4. Clock Distribution Signals (Part 2 of 2)

Signal Name Comes From Goes To
CLK_OPT_ATOD Stratix pin E15 JP23 pin 4 (1)
(PLL5_OUT 0p)
CLK_OSC 80 MHz oscillator Stratix pin K17 (CLK14p)

Stratix pin AC17(CLK4p)
JP23 pin 2 (1)
CLK_SMA_IN1 JP1 Stratix pin M17 (CLK15p)
Stratix pin AA17 (CLK5p)
JP23 pin 6 (1)

CLK_SMA_IN2 JP3 Stratix pin L17 (CLK15n)
Stratix pin Y17 (CLK5n)
CLK_SMA_OUT1 Stratix pin C15 JP2
(PLL5_OUT_2p)
CLK_SMA_OUT2 Stratix pin B15 JP4
(PLL5_OUT_2n)
CLK_EVALIO_IN44 JP7 pin 59 Stratix pin P25
(CLK1P)
CLK_EVALIO_OUT44 Stratix pin W16 JP8 pin 59, JP21 pin 11

(PLL6_OUT3p)

Note for Table 4:
(1) JP23 controls which clock is routed to the A/D converters after it passes through a
differential LVPECL buffer. See Table 10 for details.

The Stratix EP1S25 DSP Development Board can obtain a clock source
from one or more of the following sources.

= the onboard crystal oscillator
m  anexternal clock (through an SMA connector or Stratix pin)

The board can provide independent clocks from both the enhanced and
fast PLLs to the A/D converters, the D/A converters, and the other
components that require stable clock sources.

To implement this concept, the enhanced PLL5-dedicated pins drive the
A/D converters and associated functions, and the enhanced PLL6-
dedicated pins drive the D/A converters and associated functions.

Figure 4 is a diagram of each clock and their distribution throughout the
board.
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Figure 3. Clock Distribution
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Table 5 lists the reference information for the 80 MHz on-board oscillator.

Table 5. 80 MHz On-board Oscillator Reference

Item Description
Board reference U1
Part Number 80 MHz OSC
Device description Oscillator
Manufacturer Raltron
Manufacturer web site www.raltron.com

10
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Component
Descriptions

Altera Corporation

Switch Inputs

The board has eight DIP switches and three pushbutton switches, which are
user-definable as logic inputs. Each pushbutton signal is defined as a
logic 1 when in its normal state; when pressed, it becomes a logic 0.

Similarly, the DIP switches are logic-0 until flipped to the “On” position. In
the On position they drive a logic 1 into the Stratix. device.

Table 6. Switches Pin-Out
Signal Name Stratix Pin

PUSHBUTTONS

SWo F24
SWi1 N26
Sw2 N25
DIP SWITCH

SW3p1 N24
SW3p2 N23
SW3p3 N22
SW3p4 N21
SW3p5 N20
SW3p6 N19
SW3p7 F25
SW3p8 M26

Dual Seven-Segment Display and LEDs

A dual seven-segment display and two LEDs are provided. The segments
and LEDs illuminate if the Stratix pin to which they are connected drives a
logic-0. They will appear unlit when the Stratix pin to which they are
connected drives a logic-1.

Table 7. Seven Segment Display and LED Pin-Outs (Part 1 of 2)
Signal Stratix Pin
DUAL SEVEN-SEGMENT DISPLAY
HEX_0A L19
HEX_0B L20
HEX_0C L22
HEX_0D L24
HEX_OE L23
HEX_OF D24

11
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Table 7. Seven Segment Display and LED Pin-Outs (Part 2 of 2)

Signal Stratix Pin

HEX_0G L18
HEX_ODP L21
HEX_1A L26
HEX_1B E16
HEX_1C M18
HEX_1D M20
HEX_1E M21
HEX_1F L25
HEX_1G M19
HEX_1DP F26
LEDs

LEDO M25
LED1 M24

Figure 4. Pin-Out Diagram for the Dual Seven -segment Display
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Serial Interface

The board contains a DB9 connector, which provides a bidirectional
RS-232C serial 170 interface. The board contains the transceiver, however
the Stratix device must implement the logic controller. Table 8 describes
the device used to implement the RS-232C interface

Table 9 shows the pin-outs for the RS-232 interface.

Table 8. RS-232C Interface Device Reference

ltem Description
Board reference None
Part number MAX221E
Device description RS-232 transceiver
Voltage 3.3V
Manufacturer Maxim
Manufacturer web site www.maxim-ic.com

Table 9. RS232 Serial Interface Pin-Out

Signal Stratix Pin

TIN M22

ROUT M23

A/D Converters

The Stratix EP1S25 DSP Development Board has two 12-bit A/D
converters that produce samples at a maximum rate of 125 mega-samples
per second (MSPS). The A/D subsystem of the board has the following
features.

= Thedataoutput format from each A/D converter to the Stratix device
is in two’s complement format.

m  Thecircuit has a wideband, AC-coupled, differential input useful for
IF sampling. The analog inputs are transformer-coupled to the A/D
converter in order to create a balanced input. To maximize
performance, two transformers are used in series. The Analog
Devices Application Notes for the AD9433 describe the detailed
operation of this device.

= The converters’ analog inputs can be configured as single-ended or
differential, with a 0-Q resistor (R28, R74). The default configuration
is single-ended with the resistor installed.

= Any required anti-aliasing filtering can be performed externally.

13
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= If needed, users can purchase inline SMA filters from a variety of
manufacturers, such as Mini-Circuits (www.minicircuits.com).

s The transformer-coupled AC circuit has a lower 3-dB frequency,
of approximately 1 MHz. The A/D converter is recommended
for analog bandwidths up to 350 MHz.

The clock signal that drives the A/D converters can originate from the
Stratix device, the external clock input, or the onboard 80-MHz oscillator.
Jumper JP23 controls which clock is used. See Table 10 for an explanation
of how to select these three clock signals. Note that the selected clock will
pass through a differential L\VPECL buffer before arriving at the clock
input to both A/D converters.

Table 10. A/D JP23 Clock Source Settings
JP23 Setting Clock Source Signal Name
Pins1-2 Onboard 80-MHz oscillator CLK_OSC
Pins 3- 4 Stratix pin E15 CLK_OPT_ATOD
Pins 5-6 SMA connector JP1 CLK_SMA1_IN

Table 11 lists reference information for the A/D converters.

Table 11. A/D Converter Reference
Item Description

Board reference JP6, JP11
Part number AD9433
Device description 12-bit, 125-MSPS A/D converter
Voltage 3.3-V digital Vpp, 5.0-V analog Vpp
Manufacturer Analog Devices
Manufacturer web site www.analog.com

14
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A/D Stratix Pin-Outs

Table 12 and Table 13 show the A/D1 (U10, JP6) and A/D2 (U30, JP11)
Stratix pin-outs..

Table 12. A/D 1 (U10, JP6) Stratix Pin-Outs

Signal Name Stratix Pin
ATOD1_b0 (LSB) B5
ATOD1_b1 B6
ATOD1_b2 B7
ATOD1_b3 B8
ATOD1_b4 B9
ATOD1_b5 B10
ATOD1_b6 B11
ATOD1_b7 B12
ATOD1_b8 B13
ATOD1_b9 B16
ATOD1_b10 B17
ATOD1_b11 (MSB) |B18

Table 13. A/D 2 (U30, JP11) Stratix Pin-Outs

Signal Name Stratix Pin
ATOD2_b0 (LSB) D20
ATOD2_b1 D19
ATOD2_b2 C25
ATOD2_b3 C24
ATOD2_b4 C23
ATOD2_b5 c22
ATOD2_b6 c21
ATOD2_b7 C20
ATOD2_b8 Cc19
ATOD2_b9 c18
ATOD2_b10 B3
ATOD2_b11 (MSB) |B4

D/A Converters

The Stratix EP1S25 DSP Development Board has two D/A converters. The
D/ A subsystem of the board has the following features.

15
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= The converters produce 14-bit samples at a maximum rate of 165
MSPS.
= The analog output from the D/A converter is single-ended.

s~ The D/A converters expect data in an unsigned binary format.
The D/A clock signals are output directly from the Stratix device
to the converters.

A signal travels through the D/A in the following manner.

The outputs directly out of the D/A converter chip range from 0to 1 V.
This output is buffered using an amplifier with a gain of two, which is also
used to implement a 2-pole low-pass filter with a 3-dB frequency of
approximately 40 MHz. The 3-dB frequency can be changed by using
alternative resistors and capacitors, as shown in Figure 5.

The amplifier’s output is then AC-coupled with a 0.1pf capacitor, in series
with a 50-Q resistor to the output SMA connector. When loaded with an
external 50-ohm termination, the output swing is reduced to 1Vpp, and
has a lower 3 -dB frequency of 16 kHz. The user can replace the output
resistor or capacitor to change the characteristics of the output circuit.
Generally speaking, the lower 3-db frequency created by the AC-coupled
output is the following.

3db = 1/ (21* (Rigad + Row) OCou)

And the output voltage at midband, when loaded with a load resistor of
Rioag O©hms, is the following.

2* Rioad ! (Rioad + Rout)

Additionally, the output capacitor can be bypassed, resulting in a
response down to DC.

Figure 5 shows a schematic of the Stratix EP1525 DSP Development
Board’s D/A converters.

16 Altera Corporation
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Figure 5. Schematic of the Stratix EP1825 DSP Development Board’s D/A
Converters

JP9orJP10

+ I | 50Q External Load (Rjgaq)

0.1 pf SMA
Connector

Table 14 is a tabular description of the Post Op-Amp RC network.

Table 14. Post Op-Amp RC Network
D/A1 D/A2
Rioad = external external
Rout = R55 R64
Cout= Cc84 Cc92

Adjusting the Low-Pass Filter Parameters

The D/A converters incorporate active two-pole Sallen-Key low-pass
filters in their analog paths set for a 3-dB frequency of 40MHz. A
schematic diagram of such a filter of the type used in the D/A converter

is shown in Figure 6.

Altera Corporation
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The transfer function (Vq,+/ Vi) of the circuit shown is the following.

1

Vout/ Vin = S2RIR2CIC2 + SC2(R1 + R2) + SCIR1(1-K)+1

where S =j2p and f = the frequency of interest.
K = the closed-loop gain of the op-amp combined with Ry and Ry, :
K=(Rf + Rgain) / Rgain

Defining fj as the 3dB frequency of the filter, and ® as the damping factor:

1) fo= 1
2n(R;R,C,1C,)”

@®= CoRy+Ry) + CiRy(1-K)
2(R4R,C,C,)*

Figure 6. A Schematic of a Sallen-Key Low -pass Filter

I
C

Vout

= = A
Ry

(A4
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The filters in the D/A circuits are set up for a 3db bandwidth of 40MHz,
and a damping factor of 0.707. This damping factor provides a flat
frequency response with no peaking. If the user needs to change the filter
characteristics of either of these filters, Table 15 shows the values that have
been used, and should be replaced in accordance with formulas 1 and 2

above.

Table 15. Pre Op-Amp RC Network

R4 R, C4 Cy Ry Ryain

D/AL R56 + R53 R54 Cc83 Cc85 R57 R58
100Q 200Q 27pF 27pF 100Q 100Q

DIA2 R62 + R65 R63 C90 co3 R66 R67
100Q 200Q 27pF 27pF 100Q 100Q

Altera Corporation

Table 16 lists reference information for the D/A converters.

Table 16. D/A Converter Reference

Item

Description

Board reference

J3, J2

Part number

DAC904

Device description

14-bit, 165-MSPS D/A converter

Voltage

3.3-V digital Vpp, 5.0-V analog Vpp

Manufacturer

Texas Instruments

Manufacturer web site

www.ti.com

D/A Stratix Pin-Outs

Table 17 and Table 18 show the D/A1 (U21, J2) and D/A2 (U23, J3) Stratix

pin-outs ().
Table 17. D/A 1 (U21, J2) Stratix Pin-Outs (Part 1 of 2)
Signal Name Stratix Pin
DTOA1_b13 (MSB) |B19
DTOA1_b12 B20
DTOA1_b11 B21
DTOA1_b10 B22
DTOA1_b9 B23
DTOA1_b8 B24
DTOA1_b7 B25
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Table 17. D/A 1 (U21, J2) Stratix Pin-Outs (Part 2 of 2)
Signal Name Stratix Pin
DTOA1_b6 B26
DTOA1_b5 A26
DTOA1_b4 A25
DTOA1_b3 A24
DTOA1_b2 A23
DTOA1_b1 A22
DTOA1_bO (LSB) A21
CLK_DTOA1 AE15
I"=~  Jumper JP9 is the range select to D/A Converterl. If the jumper

is “On,” the output is DC-coupled. If the jumper is removed, the
output is AC-coupled.

Table 18. D/A 2 (U23, J3) Stratix Pin-Outs
Signal Name Stratix Pin
DTOA2_b13 (MSB) |A3
@)
DTOA2_b12 A4
DTOA2_b11 A5
DTOA2_10 A6
DTOA2_b9 A7
DTOA2_b8 A8
DTOA2_b7 A9
DTOA2_b6 A10
DTOA2_b5 A1
DTOA2_b4 A13
DTOA2_b3 A16
DTOA2_b2 A18
DTOA2_b1 A19
DTOA2_bO0 (LSB) A20
CLK_DTOA2 AD15
1= Jumper JP10 is the range select to D/A Converter2. If the jumper

is “On,” the output is DC-coupled. If the jumper is removed, the
output is AC-coupled.
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Note to Table 18:

(1) TheTexas Instruments Corporation (TI) naming conventions differ from those of
Altera Corporation.The Tl data sheet for the DAC 904 D/A converter lists bit 1 as
the most significant bit (MSB), and bit 14 as the least significant bit (LSB). To keep
this Altera data sheet consistent regarding bus naming conventions, this data sheet
refers to bit 13 as the MSB, and bit 0 as the LSB.

Voltage Amplifiers

Operational amplifiers are used in the output analog circuitry. Table 19
lists reference information for the rail-to-rail voltage amplifiers.

Table 19. Rail-to-Rail Voltage Amplifier Reference
Item Description
Board reference u22, u24
Part number AD8061AR
Device description Rail-to-Rail voltage amplifiers
Voltage 50V
Manufacturer Analog Devices
Manufacturer web site www.analog.com
Memorv The Stratix EP1S25 DSP Development Board has two banks of 7.5 ns

synchronous 256 x 36 SRAM, using four 18-bit wide memory chips. The
SRAM can be used independently, or combined to have a 36-bit wide
organization. To support high data rates and multiple concurrent
processing, use the memory as two independent 36-bit wide memory
buses.

The second component of the memory subsystem is comprised of a single
onboard 32 Mbit flash memory device.

Altera Corporation 21


http://www.arrow.com

Stratix EP1S25 DSP Development Board Data Sheet

SRAM
Table 20 lists reference information for the SRAM memories.

Table 20. Memory Reference (1)

ltem Description

Board reference U34, U35, U36, U37
Part number CY7C1325A
Device description 3.3V, 7.5-ns 128K x 18 SRAM
Manufacturer Cypress Semiconductor
Manufacturer web site WWW.Cypress.com

Note to Table 20:

(1) Periodically, SRAM devices from Alliance Corporation may be used. Alliance and
Cypress Semiconductor SRAM devices are pin-to-pin compatible.The equivalent

Alliance part number is AS7C33256PFS18A-TOC.

Table 21 lists the characteristics of the SRAM memories on the board.

Table 21. Memory Characteristics

Type Address Lines | Data Lines Memory
Organization

Size (MB)

SRAM 1 18 36 256K x 36 1
SRAM 2 18 36 256K x 36 1
SRAM Bank 1

Table 22 lists the pin-outs for SRAM Bank 1.

Table 22. SRAM Bank 1 (U34, U35) (Part 1 of 3)
Signal Name Stratix Pin
SRAM1_D0 N10
SRAM1_D1 N9
SRAM1_D2 N8
SRAM1_D3 N7
SRAM1_D4 N6
SRAM1_D5 N5
SRAM1_D6 N4
SRAM1_D7 D10

22 Altera Corporation



http://www.arrow.com

Stratix EP1S25 DSP Development Board Data Sheet

Table 22. SRAM Bank 1 (U34, U35) (Part 2 of 3)
Signal Name Stratix Pin

SRAM1_D8 D8
SRAM1_D9 M11
SRAM1_D10 M10
SRAM1_D11 M9
SRAM1_D12 M8
SRAM1_D13 M7
SRAM1_D14 M6
SRAM1_D15 M5
SRAM1_D16 M4
SRAM1_D17 D9
SRAM1_D18 D7
SRAM1_D19 L11
SRAM1_D20 L10
SRAM1_D21 L9
SRAM1_D22 L8
SRAM1_D23 L7
SRAM1_D24 L6
SRAM1_D25 K10
SRAM1_D26 L5
SRAM1_D27 L4
SRAM1_D28 L3
SRAM1_D29 Cci2
SRAM1_D30 D6
SRAM1_D31 K8
SRAM1_D32 K7
SRAM1_D33 K6
SRAM1_D34 K5
SRAM1_D35 K4
SRAM1_A0 H7
SRAM1_A1 H6
SRAM1_A2 H5
SRAM1_A3 H4
SRAM1_A4 H3
SRAM1_A5 C6
SRAM1_A6 c7
SRAM1_A7 G12
SRAM1_A8 G11
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Table 22. SRAM Bank 1 (U34, U35) (Part 3 of 3)
Signal Name Stratix Pin

SRAM1_A9 G9
SRAM1_A10 G8
SRAM1_A11 G7
SRAM1_A12 G6
SRAM1_A13 G5
SRAM1_A14 G4
SRAM1_A15 G3
SRAM1_A16 C4
SRAM1_A17 C5
SRAM1B_OE_N T6
SRAM1A_OE_N T7
SRAM1B_CE_N T8
SRAM1A_CE_N T9
SRAM1B_WEL_N T10
SRAM1A_WEL_N u1o
SRAM1B_BWE_N U9
SRAM1A_BWE_N us
SRAM1B_WEH_N u7
SRAM1A_WEH_N U6
Mode D11
CLK_SRAM1 w14
SRAM1_ADSC_N T4
SRAM1_ADSP_N T5
SRAM1_ADV_N D12

SRAM Bank 1 consists of devices U34 and U35. The control signals for U34
are denoted with an “A,” and the control signals for U35 are denoted with
a “B.” For example, SRAM1A_OE_n is the output enable for U34, and
SRAM1B_OE_n is the output enable for U35.

As shown in Figure 7, data bits [17...0] are on U35, and data bits [35...18]
are on U34. All address lines are shared.
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Figure 7. SRAM1 Data Bits on U34and U35
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SRAM1_AO SRAM1_A0
SRAM1_A1 SRAM1_A1
SRAM1_A2 uss SRAM1_A2 us4
SRAM1_AS3 SRAM1_A3
SRAM1_A16 SRAM1_A16
SRAM1_A17 SRAM1_A17
SRAM Bank 2
Table 23 lists the pin-outs for SRAM bank 2.
Table 23. SRAM Bank 2 Pin-Outs (U36, U37) (Part 1 of 3)
Signal Name Stratix Pin
SRAM2_DO0 us
SRAM2_D1 U4
SRAM2_D2 D16
SRAM2_D3 D17
SRAM2_D4 V10
SRAM2_D5 V9
SRAM2_D6 V8
SRAM2_D7 V7
SRAM2_D8 V6
SRAM2_D9 V5
SRAM2_D10 V4
SRAM2_D11 V3
SRAM2_D12 D18
SRAM2_D13 D5
SRAM2_D14 w8
SRAM2_D15 w7
SRAM2_D16 W6
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Table 23. SRAM Bank 2 Pin-Outs (U36, U37) (Part 2 of 3)

Signal Name Stratix Pin
SRAM2_D17 W5
SRAM2_D18 w4
SRAM2_D19 w3
SRAM2_D20 Cc16
SRAM2_D21 Cc13
SRAM2_D22 Y11
SRAM2_D23 Y10
SRAM2_D24 Y9
SRAM2_D25 Y8
SRAM2_D26 Y7
SRAM2_D27 Y6
SRAM2_D28 Y5
SRAM2_D29 Y4
SRAM2_D30 Y3
SRAM2_D31 E6
SRAM2_D32 Cc17
SRAM2_D33 E10
SRAM2_D34 E8
SRAM2_D35 D13
SRAM2_A0 K3
SRAM2_A1 c10
SRAM2_A2 c11
SRAM2_A3 J11
SRAM2_A4 J10
SRAM2_A5 Jo
SRAM2_A6 Js
SRAM2_A7 J7
SRAM2_A8 J6
SRAM2_A9 J5
SRAM2_A10 J4
SRAM2_A11 J3
SRAM2_A12 cs8
SRAM2_A13 c9
SRAM2_A14 H11
SRAM2_A15 H10
SRAM2_A16 H9
SRAM2_A17 H8
SRAM2D_OE_N K21
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Table 23. SRAM Bank 2 Pin-Outs (U36, U37) (Part 3 of 3)
Signal Name Stratix Pin
SRAM2C_OE_N K22
SRAM2D_CE_N K23
SRAM2C_CE_N K24
SRAM2D_WEL_N K25
SRAM2C_WEL_N K26
SRAM2D_BWE_N D23
SRAM2C_BWE_N D21
SRAM2D_WEH_N J26
SRAM2C_WEH_N J25
Mode D11
CLK_SRAM2 W15
SRAM2_ADSC_N F11
SRAM2_ADSP_N K19
SRAM2_ADV_N AB11

SRAM Bank 2 consists of chips U36 and U37. The control signals for U36
are denoted with a “C,” and the control signals for U37 are denoted with
a “D.” For example, SRAM1C_OE_n is the output enable for U36, and
SRAM1D_OE_n is the output enable for U37.

As shown in Figure 8, data bits [17...0] are on U37, and data bits [35...18]
are on U36. All address lines are shared.
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Figure 8. SRAM2 Data Bits on U36 and U37

SRAM2_A0
SRAM2_A1
SRAM2_A2
SRAM2_A3

SRAM2_A16
SRAM2_A17

© ~
O a ™ - -
[alalalya) [ala]
NININ\NI (\I‘C\II
= === = =
< << < <
0C C C oC oc
NN N0 . W
DO D1 D2 Ds..... D16 D17

SRAM2_D18
SRAM2_D21
SRAM2_D34
SRAM2_D35

O |SRAM2_D19
o | SRAM2_D20

o
S
o
O
w
9
o
9

(|

SRAM2_A0
SRAM2_A1
SRAM2_A2 uss
SRAM2_A3

SRAM2_A16
SRAM2_A17

28

Flash Device Description

The specifications and pin-outs for the 32-Mbit flash memory device on
the Stratix EP1S25 DSP Development Board are given in this section.

Table 24 gives details on the specifications and manufacturer for the flash

memory device..

Table 24. Flash Memory Device Reference

Feature Flash Memory
Board reference U3
Part number AM29LV320DT
Device description 32 Mbit flash memory
Voltage 33V
Manufacturer AMD
Manufacturer web site www.amd.com
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Flash Pin-Outs

Table 25 lists pin-outs for the flash memory device.

Table 25. Flash Pin-Outs (Part 1 of 2)
Signal Name Stratix Pin

Flash_addr1 AG25
Flash_addr2 H19
Flash_addr3 AD10
Flash_addr4 AH25
Flash_addr5 AH24
Flash_addr6 AH23
Flash_addr7 AH22
Flash_addr8 AH21
Flash_addr9 AH20
Flash_addr10 AH19
Flash_addr11 AH16
Flash_addr12 AH13
Flash_addr13 AH11
Flash_addr14 AH10
Flash_addr15 AH9
Flash_addr16 AH8
Flash_addr17 AH7
Flash_addr18 AH6
Flash_addr19 AH5
Flash_addr20 AH4
Flash_addr21(1) AH3
Flash_data0 AG24, H12
Flash_data1 F12
Flash_data2 Ji2
Flash_data3 M12
Flash_data4 H17
Flash_data5 K18
Flash_data6 H18
Flash_data7 G18
Flash_data8 AG23
Flash_data9 AG22
Flash_data10 AG21
Flash_data11 AG20
Flash_data12 AG19
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Debugging
Interfaces

30

Table 25. Flash Pin-Outs (Part 2 of 2)

Signal Name Stratix Pin

Flash_data13 AG18

Flash_data14 AG17

Flash_data15 AG16

Flash_R/W_n D22

Flash_reset AD13

Flash_WP_ACC_n AD12

Flash_rdy/bsy_n T26

Flash_byte_n F23

Flash_OE_n F5

Note to Table 25:

(1) Flash address 21 is connected to jumper JP18. If this jumper is in place, signal
Fl ash_addr 21 is pulled down to GND. If the connector is removed,
Fl ash_addr 21 is pulled up to Vg o Stratix pin AH3 can over-power the pull-up
or pull-down.

The Stratix EP1S25 DSP Development Board has the following two
interfaces to allow users to debug their designs.

= Two Mictor-type connectors to support HP logic analyzers
m 90 digital 170 signals, available on the 0.1-inch headers, and
connected directly to the Stratix device

Logic Analyzer Interface (Mictor Connectors)

The Stratix EP1S25 DSP Development Board has two Mictor-type
connectors to support HP logic analyzers, or a high-speed off-board
solution.

Mictor Connector A

Table 26 gives the pin-outs for Mictor connector A.

Table 26. Mictor Connector A (J9) Stratix Pin-Outs (Part 1 of 2)

Signal Name Stratix Pin
DEBUG_AO Y19
DEBUG_A1 Y20
DEBUG_A2 Y21
DEBUG_A3 Y22
DEBUG_A4 Y23
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Table 26. Mictor Connector A (J9) Stratix Pin-Quts (Part 2 of 2)
Signal Name Stratix Pin
DEBUG_A5 Y24
DEBUG_AG Y25
DEBUG_A7 Y26
DEBUG_A8 E21
DEBUG_A9 E23
DEBUG_A10 AA3
DEBUG_A11 AA4
DEBUG_A12 AA5
DEBUG_A13 AAB
DEBUG_A14 AA7
DEBUG_A15 AA8
DEBUG_A16 AA9
DEBUG_A17 AA10
DEBUG_A18 AA11
DEBUG_A19 AA20
DEBUG_A20 AA21
DEBUG_A21 AA22
DEBUG_A22 AA23
DEBUG_A23 AA24
DEBUG_A24 AA25
DEBUG_A25 AA26
DEBUG_A26 G25
DEBUG_A27 G26
DEBUG_A28 G24
DEBUG_A29 G23
DEBUG_A30 AB26
DEBUG_A31 AB25
CLK_DEBUGA Y16
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Mictor Connector B

Table 27 gives the pin-outs for Mictor connector B.

Table 27. Mictor Connector B (J10) Stratix Pin-Outs

Signal Stratix Pin

DEBUG_BO AF11
DEBUG_B1 AF12
DEBUG_B2 AF13
DEBUG_B3 AF16
DEBUG_B4 AF17
DEBUG_B5 AF18
DEBUG_B6 AF19
DEBUG_B7 AF20
DEBUG_BS8 AF21
DEBUG_B9 AF22
DEBUG_B10 AF23
DEBUG_B11 AF24
DEBUG_B12 H20

DEBUG_B13 H21

DEBUG_B14 H24

DEBUG_B15 H26

DEBUG_B16 H23

DEBUG_B17 H22

DEBUG_B18 AE24
DEBUG_B19 AE23
DEBUG_B20 AE22
DEBUG_B21 AE21
DEBUG_B22 AE20
DEBUG_B23 AE19
DEBUG_B24 AE18
DEBUG_B25 AE17
DEBUG_B26 AE16
DEBUG_B27 AE13
DEBUG_B28 AE12
DEBUG_B29 AE11
DEBUG_B30 AE10
DEBUG_B31 AD16
CLK_DEBUGB K16
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0.1-Inch Digital I/0 Headers

The board has a total of 90 digital 170 signals, available on the 0.1-inch
headers, and connected directly to the Stratix device. Additionally, the
connectors contain ground signals to ensure the integrity of the signals,
and to provide for the Analog Devices external A/D connectors.

JP7 and JP8 are a matched pair of right-angle connectors, which allow the
user to join two DSP boards by connecting the JP7 connector on one board
to the JP8 connector on the second.

Il Important Note: The Stratix pins connected to JP19 and J22 are
also connected to JP7. Similarly, the Stratix pins which drive JP8
also drive JP20, 21, and JP24. Refer to Tables 28 and 29 for details
on which Stratix pins are connected to both places.

)
L

When connecting these pins to external circuitry, the user must
adhere to the voltage restrictions specified in the Stratix
Programmable Logic Device Family Data Sheet. Specifically, the
170 pins are not 5.0-V tolerant and should not be directly
connected to logic powered from a 5.0-V supply.

Digital /0 Headers (JP7, JP19, JP22)

Table 28 shows the pin-outs for the digital 1/0 headers JP7, JP19, and
JP22.

Table 28. Digital I/0 Headers (JP7, JP19, JP22) (Part 1 of 2)

Signal Name Stratix Pin JP7 JP19 JP22

EVALIO_INO Cc2

EVALIO_IN1 C1

N|Oo|w
'

EVALIO_IN2 D2

EVALIO_IN4 E2

EVALIO_IN5 E1 13 -

1
2
3

EVALIO_IN3 D1 5 9 -
6
7
9

EVALIO_ING F2 15 -
EVALIO_IN7 F1 10 17 -
EVALIO_IN8 G2 11 19 -
EVALIO_IN9 G1 13 21 -
EVALIO_IN10 H2 14 23 -
EVALIO_IN11 H1 15 25 -
EVALIO_IN12  [J2 17 27 -
EVALIO_IN13  |J1 18 29 -
EVALIO_IN14 |K2 19 31 -
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Table 28. Digital /0 Headers (JP7, JP19, JP22) (Part 2 of 2)

Signal Name Stratix Pin JP7 JP19 JP22
EVALIO_IN15 K1 21 33 -
EVALIO_IN16 L2 22 37 -
EVALIO_IN17 L1 23 - 3
EVALIO_IN18 M2 25 - 5
EVALIO_IN19 N1 26 - 7
EVALIO_IN20 M3 27 - 9
EVALIO_IN21 N3 29 - 11
EVALIO_IN22 T 30 - 13
EVALIO_IN23 T3 31 - 15
EVALIO_IN24 u2 33 - 17
EVALIO_IN25 u3 34 - 19
EVALIO_IN26 VA 35 - 21
EVALIO_IN27 V2 37 - 23
EVALIO_IN28 W1 38 - 25
EVALIO_IN29 w2 39 - 27
EVALIO_IN30 Y1 41 - 29
EVALIO_IN31 Y2 42 - 31
EVALIO_IN32 AA1 43 - 33
EVALIO_IN33 AA2 45 - 37
EVALIO_IN34 AB1 46 - -
EVALIO_IN35 AB2 47 - -
EVALIO_IN36 AC1 49 - -
EVALIO_IN37 AC2 50 - -
EVALIO_IN38 AD1 51 - -
EVALIO_IN39 AD2 53 - -
EVALIO_IN40 AE1 54 - -
EVALIO_IN41 AE2 55 - -
EVALIO_IN42 AF1 57 - -
EVALIO_IN43 AF2 58 - -
CLK_EVALIO_ |P25 (CLK1p) |59 - -
IN44

Altera Corporation



http://www.arrow.com

Stratix EP1S25 DSP Development Board Data Sheet

Digital I/0 Headers (JP20, JP21, JP24, JP8)
Table 29 lists the pin-outs for digital 1/0 headers JP20, JP21, JP24, and JP8.

Table 29. Digital /0 Headers (JP20, JP21, JP24, JP8) (Part 1 of 2)
Signal Name Stratix Pin JP20 JP21 JP24 JP8

EVALIO_OUTO ca7 - - 3 1

EVALIO_OUT1 c28 - - 4 2

EVALIO_OUT2 D27 - - 5 3

EVALIO_OUT3 D28 - - 6 5

EVALIO_OUT4 E27 - - 7 6

EVALIO_OUT5 E28 - - 8 7

EVALIO_OUT6 F27 - - 9 9

EVALIO_OUT? F28 - - 10 10
EVALIO_OUT8 G27 - - 11 11
EVALIO_OUT9 G28 - - 12 13
EVALIO_OUT10 H27 - - 13 14
EVALIO_OUT11 H28 - - 14 15
EVALIO_OUT12 J27 - - 15 17
EVALIO_OUT13 J28 - - 16 18
EVALIO_OUT14 K27 - - 17 19
EVALIO_OUT15 K28 - - 18 21
EVALIO_OUT16 L27 - - 21 22
EVALIO_OUT17 L28 - - 23 23
EVALIO_OUT18 M27 - - 25 25
EVALIO_OUT19 N28 - - 27 26
EVALIO_OUT20 T28 - - 28 27
EVALIO_OUT21 u27 - - 29 29
EVALIO_OUT22 Va8 - - 31 30
EVALIO_OUT23 va7 - - 32 31
EVALIO_OUT24 was - - 33 33
EVALIO_OUT25 w27 - - 35 34
EVALIO_OUT26 Y28 - - 36 35
EVALIO_OUT27 Y27 - - 37 37
EVALIO_OUT28 AA28 - - 39 38
EVALIO_OUT29 AA27 4 - - 39
EVALIO_OUT30 AB28 5 - - 41
EVALIO_OUT31 AB27 6 - - 42
EVALIO_OUT32 AC28 7 - - 43
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Table 29. Digital /0 Headers (JP20, JP21, JP24, JP8) (Part 2 of 2)

Signal Name Stratix Pin JP20 JP21 JP24 JP8
EVALIO_OUT33 AC27 8 - - 45
EVALIO_OUT34 AD28 9 - - 46
EVALIO_OUT35 AD27 10 - - 47
EVALIO_OUT36 AE28 11 - - 49
EVALIO_OUT37 AD24 12 - - 50
EVALIO_OUT38 AF28 13 - - 51
EVALIO_OUT39 AE27 14 - - 53
EVALIO_OUT40 AE25 - - 38 54
EVALIO_OUT41 AF27 - - 1 55
EVALIO_OUT42 AF25 - 7 - 57
EVALIO_OUT43 AG26 - 9 - 58
CLK_EVALIO_ W16 - 11 - 59
OuUT44 (pll6out3p)

There are five ways in which the Stratix EP1S25 DSP Development Board
was designed to interface with other boards and devices. The board is
equipped with the following.

m  ATI-EVM, located on the underside of the board (J11, J12)

m A Front Panel Data Port (FPDP) Footprint (J4)

= Two 0.1-inch headers specifically designed to be used with external
analog-to-digital devices made by Analog Devices Corporation (JP19,
JP22)

= An Altera expansion prototype connector

m A breadboard/prototype area that allows for the connection of
custom components

TI-EVM

The TI-EVM is specifically designed to work with Tl boards that have the
EVM interface. Refer to the Texas Instruments web site for details on
which of their boards feature this connector.

1= Important Note: A portion of the Stratix pins routed to the TI-
EVM connector (J11, J12) are also routed to the four rows of
through-holes, labeled J4. These four rows of pins comprise a
footprint for an FPDP, which can be added to the board.
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TI-EVM Connector / FPDP Connector

Table 30 lists the pin-outs for the TI-EVM and FPDP connectors.

Table 30. TI-EVM Connector (J11, J12) / FPDP Connector (J4) (Part 1 of 3)
TI-EVM Signal Name FPDP Signal Name Stratix Pin

Ji1
TI_CLKX0 - G22
TI_FSX0 - G21
TI_CLKRO - AC24
TI_FSRO - AC23
TI_STATO - AES8
TI_DRO - AE4
CLK_TI_OUT2 - P27
TI_DMACO - AE9
TI_CNTLO - AE7
TI_INUMO - AE6
TI_IACK - AES5
TI_DX0 - F7
TI_ARDY - ADS8
TI_CE1_N - F4
TI_AOE_N - AD6
TI_AWE_N - AD5
TI_ARE_N - AD23
TI_A2 - AF10
TI_A3 - AF9
TI_A4 - AF8
TI_A5 - AF7
TI_A6 - AF6
TI_A7 - AF5
TI_A8 - AF4
TI_A9 - F9
TI_A10 - F8
TI_A11 - AG3
TI_A12 - AG4
TI_A13 - AG5
TI_A14 - AG6
TI_A15 - AG7
TI_A16 - AGS8
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Table 30. TI-EVM Connector (J11, J12) / FPDP Connector (J4) (Part 2 of 3)

TI-EVM Signal Name FPDP Signal Name Stratix Pin
TI_A17 - AG9
TI_A18 - AG10
TI_A19 - AG11
TI_A20 - AG12
TI_A21 - AG13
TI_BE_NO - AD17
TI_BE_N1 - AD18
TI_BE_N2 - AD19
TI_BE_N3 - AD21
J12
TI_DO FPDP_DO u20
TI_D1 FPDP_D1 u21
TI_D2 FPDP_D2 u22
TI_D3 FPDP_D3 u23
TI_D4 FPDP_D4 u24
TI_D5 FPDP_D5 u25
TI_D6 FPDP_D6 u26
TI_D7 FPDP_D7 F22
TI_D8 FPDP_D8 Vi1
TI_D9 FPDP_D9 V18
TI_D10 FPDP_D10 V19
TI_D11 FPDP_D11 V20
TI_D12 FPDP_D12 V21
TI_D13 FPDP_D13 V22
TI_D14 FPDP_D14 V23
TI_D15 FPDP_D15 V24
TI_D16 FPDP_D16 V25
TI_D17 FPDP_D17 V26
TI_D18 FPDP_D18 F20
TI_D19 FPDP_D19 F21
TI_D20 FPDP_D20 W10
Ti_D21 FPDP_D21 W12
TI_D22 FPDP_D22 W18
TI_D23 FPDP_D23 W19
TI_D24 FPDP_D24 w21
TI_D25 FPDP_D25 w22
TI_D26 FPDP_D26 w23
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Table 30. TI-EVM Connector (J11, J12) / FPDP Connector (J4) (Part 3 of 3)
TI-EVM Signal Name FPDP Signal Name Stratix Pin

TI_D27 FPDP_D27 w24

TI_D28 FPDP_D28 W25

TI_D29 FPDP_D29 W26

TI_D30 FPDP_D30 F17

TI_D31 FPDP_D31 F18

- FPDP_STROB T19

- FPDP_NRDY_N T20

- FPDP_DIR_N T21

- FPDP_SUSPEND _N T22

- FPDP_P102 T23

- FPDP_P101 T24

- FPDP_STORBEN AG15

- FPDP_PSTROBE AF15

- FPDP_DVALID_N u19

- FPDP_SYNC_N T25

Analog Devices Corporation External A/D Support

The Stratix EP1S25 DSP Development Board supports Analog Devices
A/D converters via two 40-pin 0.1-inch digital 1/0 headers (JP19, JP22).
The Analog Devices converters also require a clock, which can be sourced
from the CLK_SMAOUT1 (JP2) or CLK_SMAOUT?2 (JP4) external clock
outputs. These two dual-purpose digital 1/0 headers can support a
maximum of the following three converters.

m Two AD9433 converters
= Two AD6645 converters
= One AD9430 converter

s Important Note: The Stratix pins connected to JP19 and J22 are
also connected to JP7. Similarly, the Stratix pins that drive JP8
also drive JP20, 21, and JP24. Refer to Table 28 on page 33 and
Table 29 on page 35 for details on which Stratix pins are
connected to both places.
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Altera Expansion Prototype Connector

Headers JP20, JP21, and JP24 collectively form a standard-footprint,
mechanically-stable connection that may be used (for example) as an
interface to a special-function daughter card.

s~ Contact your Altera sales representative for a list of available
expansion daughter cards that can be used with the Stratix
EP1S25 DSP Development Board.

The 3.3-V expansion prototype connector interface includes the following.

m 40 Stratix device general-purpose 1/0 signals

m A Stratix device clock-input (for daughter cards that drive a clock to
the programmable logic device)

= Two regulated 3.3-V power-supply pins (500 mA total maximum
load)

= Anunregulated power-supply pin (connects directly to the
J1 power-input plug)

= Numerous ground connections

s Important Note: The Stratix pins that drive JP8 also drive JP20,
21, and JP24. Refer to Refer to Table 28 on page 33 and Table 29
on page 35 for details on which Stratix pins are connected to both
places.

JP20, JP21, JP24 Connector Pin-Outs

Figure 9 shows the relative orientation of the connectors and pins for
JP20, JP21, and JP24.

Altera Corporation


http://www.arrow.com

Stratix EP1S25 DSP Development Board Data Sheet

Figure 9. Pin-Outs for Headers JP20, JP21, JP24
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Prototyping Area

The prototyping area of the board provides room for adding user-selected
electronic components. This area is a grid of plated through-holes on
0.1-inch centers. Thirty Stratix 170 pins are connected to the inside
column (the column closest to the middle of the board) of pins in the grid.
These pins, and each column, are labeled on the board for easy
identification. As shown in Table 31, one column of ground pins and one
column of 3.3 V V g pins provide power to the grid. The remaining
columns (labeled 2, 3, 6, 7, and 8 on the board) are not connected to any
power or pins, and are available for the addition of custom components.
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Table 31 shows the column functions in the Prototyping Area of the board.

Table 31. Column Functions in the Prototyping Area

Column Function

Stratix pins (see Table 32)

Unconnected

Unconnected
Vecio (3-3V)
GND

Unconnected

Unconnected

O N[OOI =

Unconnected

Prototyping Area Pin-Out

Table 32 shows the pin-outs for the prototyping area of the Stratix EP1525
DSP Development Board.

Table 32. Prototytping Area Pin-Outs (Part 1 of 2)
Signal Name Stratix Pin

PROTO1 J24
PROTO2 J23
PROTO3 J22
PROTO4 J21
PROTO5 J20
PROTO6 J18
PROTO7 AC22
PROTOS8 AC20
PROTO9 AC10
PROTO10 AC7
PROTO11 AC6
PROTO12 AC5
PROTO13 F3
PROTO14 E13
PROTO15 AB23
PROTO16 AB24
PROTO17 AB22
PROTO18 AB21
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Table 32. Prototytping Area Pin-Outs (Part 2 of 2)
Signal Name Stratix Pin
PROTO19 AB20
PROTO20 AB19
PROTO21 AB18
PROTO22 AB9
PROTO23 AB8
PROTO24 AB7
PROTO25 AB6
PROTO26 AB5
PROTO27 AB4
PROTO28 AB3
PROTO29 E12
PROTO30 AH26

Jumper Settings Summary

Table 33 summarizes the jumper settings for the Stratix EP1S25 DSP
Development Board.

Table 33. Jumper Settings
Number Function Setting Selected Option
JP9 D/A1 AC/DC Not Jumpered AC Coupled
coupling select Jumpered DC Coupled
JP10 D/A2 AC/DC Not Jumpered AC Coupled
coupling select Jumpered DC Coupled
JP23 A/D clock select 1to2 80 MHz oscillator
3to4 Stratix pin E15
5t06 External Clock
JP18 (by C48) | Flash top/bottom Not Jumpered Flash Address pin 21
select =Vce
Jumpered Flash Address pin 21
=GND
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