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Kit Contents

You should receive the following items with you Hblush1 development kit:

1 - Hollybushl Board,
2 — PROG2 Programming Cable (not with OEM).
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Foreword

PLEASE READ THIS ENTIRE MANUAL BEFORE PLUGGING IN
OR POWERING UP YOUR HOLLYBUSH1 BOARD.
PLEASE TAKE SPECIAL NOTE OF THE WARNINGS WITHIN
THIS MANUAL.

Trademarks

Coolrunner-ll, Spartan, ISE, EDK, Webpack, Xiliare the registered trademarks of Xilinx Inc,
San Jose, California, US.

Hollybush1 is a trademark of Enterpoint Ltd.
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Introduction

Welcome to your Hollybush1 board. Hollybush1 isighly featured Spartali-3
FPGA based PC104+ development board with a largéeuof unallocated 1/O for
user feature expansion.

The aim of this manual is to assist in usingrtian features of Hollybushl1. Should

this manual fail to explain a feature sufficieritieen our support team can be reached
by email on support@enterpoint.co.uk.
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Finding Your Way Around
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Getting Started

(1) Ensure that any vital data, contained withinryleost system, is backed up before attempting to
use your Hollybushl in the system.

(2) Ensure that all jumpers for bank voltages atasthe required setting either 2.5V or 3.3V

(3) Plug in any add-on modules into the headelsgatare that the PC104+ connector pins don’t
get bent whilst you do that.

(4) Carefully plug in your Hollybush1l into the hd®C 104+ motherboard taking care not to bend
pins of the PC104+ connector as you insert thedhoar

Your Hollybushl normally comes in an un-programratade so the PC104+ (PCI)
interface will be inactive and the board will nespond to any PC104+ (PCI)
configuration cycles. For the interface to work yeill need to load a design
containing a suitable PCI core. Enterpoint can Bupgl cores and they are also
available from other vendors.
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Hollybushl Features

Power Inputs and Power Supplies

Hollybush1 uses both 3.3V and 5V inputs from the.@£-.to generate other on-board voltages.
Under some circumstances Hollybushl can be run &amgle 3.3V input. Contact support for
assistance if you wish to do this.

Two TPS70402 twin regulator devices are used tiveléine following power rails:

Supply Voltage/Current Use
VCCINT 1.2V /2 AMP FPGA CORE SUPPLY
VCCAUX 2.5V /1 AMP FPGA AUXILARY SUPPLY
2.5V 2.5V / 2AMP I/O SUPPLY
V_USER 1.2-4.3V / 1AMP USER SETABLE SUPPLY

VCCINT is the core voltage supply for the Spafth8 FPGA on Hollbush1.

VCCAUX is the supply used within the Spartdr8. This supply is used for the programming and
DCM features of the FPGA and is independent tather 2.5V supply to reduce noise on this

supply.
The 2.5V rail is primarily for 1/0 supply of the BA.

V_USER is primarily used for add-on modules thauiee voltages other that 3.3V. The header
that supplies this voltage has an enable featiowialg a power supply that can be actively
switched on and off to support low power modesp#ration or other requirements needing a
switched or variable supply voltage or even a ‘guihdependent supply. The output voltage value
is set by placing a resistor between pins 1 antdtBeosocket header J2. J2 is aligned on a 0.1, inch
2.54 mm, grid with the left and right headers.

The output voltage is given by the following formuV_USER = (1 + (Ruser/10K)) x 1.22
The pinout of J2 is as follows

PIN1 - V_USER

PIN2 - V_USER FEEDBACK
PIN3 — DGND (0V)

PIN4 — ENABLE (active low)
PIN5 - 5V

WARNING — THE REGULATORS CAN GET VERY HOT IN
NORMAL OPERATION ALONG WITH THE BOARDS THERMAL
RELIEF. PLEASE DO NOT TOUCH OR PLACE HIGHLY
FLAMABLE MATERIALS NEAR THESE DEVICES WHILST THE
HOLLYBUSH1 BOARD IS IN OPERATION.
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Selecting the FPGA Bank (VCCIOX) voltages.

Hollybush1 fixes the I/O voltages of FPGA banks 4,5 to 3.3V.

FPGA banks 2,3,6,7 can be independently set to @ars3/3V by jumper selection. Other voltages

are possible by flying wire providing they do nateed 3.3V.

Figure 4 — Hollybushl VCCO SUPPLY FEATURES

LHS BANK SELECTOR

BANK?2 I BANK3 I

2V5

2V5

RHS BANK SELECTOR

BANKG6 I BANKY7 I

2V5

2V5

The thick Black lines show the default jumpetiags on Hollybushl, which indicates 3V3 as

Table 1 — Hollybush1l VCCO selection header arrang@m

standard FPGA output.
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Programming Hollybush1

The programming of the FPGA and Platform Flastispan Hollybush1 is achieved using JTAG
chains. Principally it is anticipated that a JTAG@nection will be used in conjunction with Xilinx
ISE software although other alternatives do exisluding self re-programming.

There is a single JTAG chain on Hollybushl. ThAG chain allows the programming of the
Spartan-3 and Platform Flash device.

The JTAG chain looks like this:

— HB1-400 ONLY
U2 U1
JIAE ™, 0204 , 02/04 VeV e NN 3
(
DEVICE) DEVICE)
y A A y A y
TCK N\
™S N\
TDO

Figure 5 — Hollybush1l JTAG CHAIN

Programming of the Spartan-3 FPGA can be achibyadirect JTAG programming or from the
Platform Flash memory. By default the Spartan-3akeis programmed from the Platform Flash
memories at power up. Direct JTAG programming istie and the FPGA will lose its
configuration every time the board power is cycleehm sustained use of FPGA design
programming the design into the Platform Flash mgn®recommended. Generation of suitable
Platform Flash content files and control of the &'éhain can be achieved using the XILINX ISE

tool IMPACT.
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Main Headers — Left and Right

The two main headers of Hollybushl have been aligmea 0.1 inch / 2.54mm grid
to allow the easy manufacture of custom moduleseaed to facilitate the use of
stripboard prototyping.

A
\j

The JL3 AND JR2 consist of alternate DGND (OVi &3V pins. JL1, JL2, JL4, JR1, JR3, JR4
connects provide 115 I/O for use with an add-on m@dAll 115 1/0 connect to the Spartan-3
FPGA. Please note that these signals should nativen in excess of 3.3V or 0.6V above the
relevant Vccio whichever is the lower.

Signals to the headers run in pairs from the Spe&BtRPGA and are matched for length to facilitate
LVDS or other differential signalling if required.
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FPGA

Hollybushl supports Spartan-3 devices in the FGtkage. Standard builds of Hollybush1l use
commercial grade devices but industrial grade matsbe fitted at extra cost. Our standard builds
of Hollybush1 are currently the HB1-400 (SpartaX3S400) and HB1-1500 (Spartan-3
XC3S1500). HB1-1000 (XC3S1000) and HB1-2000 (XC3®B@&re also available to special order
as are the industrial grade devices in all sizes.

DCI features are supported for FPGA banks 2, 3id57aby fitting discrete resistors into JB1, JB2,
JB3, and JB4. Permanent fitting of resistors careeested as a special build. Please ask sales
costs and delivery times.

Reference voltage features are available on FP@GKD2, 3, 6 and 7 by connecting appropriate
voltages to relevant signal nets on headers JLUid4IR1-4.

Programming of the FPGA is supported by JTAG anthfserial on-board Platform Flash devices.

DCI Headers

On Hollybush1l there are 4 (2 by 2) 2mm headesdan be used as user IO or impedance
matching for LVDS termination.

The headers are pinned out as follows.
VRN I VRP
BANK POTENTIAL !

To enable the DCI standards (50 or 100) one mastt two resistors either B0or 100N/
depending on the standard, in the headers as tedity thick red lines in the above table.

If used as user 10 then the headers have thenfioity pin out.

| BANK2 \ | BANK3 \ \ BANK6 \ | BANK?7 |
JB1 JB2 JB3 JB4
c21 C20 Y19 | Y20 Y2 Y3 c4 C3
GND GND GND GND

(B.V = Bank voltage)
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LEDS

Supplied on Hollybushl there are 4 LEDS drivertti®/FPGA.

The LEDS are situated on 10 pins as indicatetbiel

HIGH SPEED CLOCK - LVDS Clock Headers

LED2

LED3

LED4

LEDS

TBA

TBA

TBA

TBA

Situated above the FPGA is a 0.6” header desitgmesteive our programmable LVDS clock

module, the headers can also be used as genevaldfernal clock inputs.

These headers also have a 3V3 power supply andl Giure modules will also be a SD card slot

and smaller single variants of our larger headedutes.

The headers have the following pin out.

J2
AA12 GCLK1
AB12 GCLK2
V16
W16

J3
V8
Y6
AAG

U6
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FLASH MEMORY

Supplied as standard on Hollybush1l is a 4M Atfe&Rk by 8) AT49BVO40A device, this device
is a simple Parallel address and data memory satagice with three control lines, WE, CE and
OE.

WE — Write Enable,
CE - Chip Enable,
OE - Output Enable.

These control lines are used like the serialrobtines in EEPROMS in Atmel’s product range
which are also supplied on Hollybushl.

The flash memory has 19 address lines and 8idatato address all the available memory, which
can be accessed at speeds of 70ns which alongheittest of Hollybushl'’s features should provide
an able platform for hobbyist and alike to builadnpetent systems.

This memory has been provided so that the FP®rial resources can be fully used and a bigger
addressable memory system can be generated, veingectlocks of memory can be saved.

This Flash memory has 524,288 words of 8 bits anpl@ys a byte by byte programming system

this is why for faster more critical and smalleramts of data 2 16k EEPROMS are also provided
as standard.

The flash memory has the following pin out, -

ADDRESS LINE 10 PIN DATA LINE 1O PIN
A0 Y10 DO AA10
Al W10 D1 W11
A2 V10 D2 Y11
A3 W9 D3 Ull
A4 W8 D4 W13
A5 ABS8 D5 V13
A6 AA8 D6 Y13
A7 AA9 D7 W14
A8 AAl14
A9 AA15
A10 Uiz CONTROL LINE 1O PIN
All AB15 CE V14
Al12 AB9 OE Ul3
Al13 AB14 WE W12
Al4 AA13
Al5 AB10
Al16 AB11
Al7 AB13
Al18 Y12
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SERIAL EEPROM

Hollybushl has 16Kbit serial EEPROM fitted as stmdd Other sizes are available to special order.

TEMPERATURE SENSOR

Hollybushl has a TCN75, or equivalent, temperaseresor fitted.
CAN BUS

Hollybush1 has transceivers on-board to support 2kl 2 TX non-isolated channels. CAN Bus
logic will need to be implemented within the FPG# the CAN Bus to operate. IP cores for this
are available to purchase from a number of vendors.

RS485

Hollybush1 has 4 independently controlled half-éxphon-isolated RS485 channels.

RS232

Hollybushl has a RS232 implementation supportif and 3 I/P non-isolated signals.
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Medical and Safety Critical Use

Hollybush1 boards are not authorised for the userimse in the design of, medical or other safety
critical systems without the express written persbthe Board of Enterpoint. If such use is
allowed the said use will be entirely the respaitigiof the user. Enterpoint Ltd will accepts no
liability for any failure or defect of the Hollybh& board, or its design, when it is used in any
medical or safety critical application.
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Warranty

Hollybush1 comes with a 90 return to base warranty

Other specialised warranty programs can be offeresers of multiple Enterpoint products. Please
contact sales oboardsales@enterpoint.co.ifilyou are interested in these types of warranty,
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Support

Enterpoint offers support during normal Unitechg@om working hours 9.00am to 5.00pm. Please
examine our Hollybushl FAQ web page and the costeinthis manual before raising a support
guery. We can be contacted as follows:

Telephone - +44 (0) 1684 585262
Email -support@enterpoint.co.uk
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