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0) Introduction and references

This manual describes how to operate SIMPIlugIN-LX45 board.

SIMPIugIN board is intended for engineers (engineering students too) that want to enjoy an easy to use and easy
to expand FPGA developpment board.

This board provides on board the essential elements

- FPGA itself (in this case: Xilinx Spartan 6 model LX45 in BGA 484 package, 2 speed grade, Comercial
temperature range)

- DDR2 memory; 64Mx16 ( 128 Mbytes), up to 300 MHz clock, 600 MHz data rate.

- SPI flash memory: 64Mbit ( 8 Mbyte ) for fpga content (a little less than 2 Mbyte) plus 6 Mbyte extra of
aditional storage (for instance for Microblaze embedded processor firmware)

- Power supply

- Console port ( USB serial device)

- Afew user leds and switches

In adition to these essential elements the board offers 9 connectors with 20 fpga pins each ( a total for 180 pins
available to the user).

The connectors are standard and easy to use:
- 0.10" ( 2.54 mm) pitch
- 2x17 right angle male header
- fully polarized

SIMPIugIN board® family offers many off the self boards that inmediately expand the capability of SIMPlugIN-
LX45 board. At the date of writing this manual there are 8 models avialable of add-on boards:

- SIMPIugIN-VIDEO video DAC to be able to implement VGA video output.

- SIMPIugIN-ETHERNET 100 with 10/100 Ethernet phy chip.

- SIMPIugIN-USB with USB 2.0 (12 Mbit, full speed) device transceiver chip

- SIMPIugIN- SD with SD card slot

- SIMPIugIN- SERIAL 1 x RS232 plus 2 x RS485 (the three interfaces can be used simultaneously)
- SIMPIugIN-LED 20 x test point plus 20 x led (both red and green led for each test point)

- SIMPIugIN-DIGIT with 2 x hex display ( 7 segment display) + 4 micro switches

- SIMPIugIN-PROT prototyping board with perforated 0.10” grid and two sided plated holes

0.1) References

Note: from time to time companies modify their web pages. So, some of the detailed web link may be obsolete when you read the present
document.
- Many documents are available in www.xilinx.com concerning Spartan 6 FPGA. In
http://www.xilinx.com/support/documentation/spartan-6.htm there is comprehensive list of them.
- W971GG6JB DDR2 SDRAM data sheet Revision A06 in www.winbond.com
- W25Q64BV (64M-bit) Serial (SPI) Flash memory data sheet Revision E in www.winbond.com
- Male, 2x17 pin connector (on SIMPIugIN-LX45 board) model 75867-106LF. See 75867 family data sheet
Rev:AM Dec 16,20 10 in www.fciconnect.com
- Female 2x17 pin connector (on all SIMPIugIN add-on boards) model SFH11-PBPC-D17-RA-BK. See data
sheet in www.sullinscorp.com
- FT232RL usb-serial chip. See datasheet and download software drivers (for Windows, Linux, Mac,...) in
www.ftdichip.com
- 24AA02EA48T eeprom with I12C interface and unique serial number. See data sheet in www.microchip.com
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1.2 ) Power supply block diagram
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Some jumpers should always be populated (in ALL its positions) in normal operation. Their function is to
allow the user to open the circuit and so be able to put in series ammeter(s) to monitor the current(s) of each power
supply.

JMP23 to monitor +1.2 power supply ( the one used by FPGA core)

JMP20 to monitor +1.8 power supply (used by DDR2 and bank 3 of FPGA chip)

JMP21 to monitor +3.3-INT (used to power VCCAUX of FPGA chip AND to feed the linear voltage
regulator that generates +1.8 power supply

Notes:
a) In adition of DDR2 and bank 3 of FPGA, +1.8 supplies a little current to FTDI chip and some
pullups (see page 4 of the schematics).
b) [current used by VCCAUX] = [current measured in JMP21] — [current measured in JIMP20]

The rest of the jumpers shown in the above figure are configuration jumpers

JMP22 configures the voltage of VCC_CUST
- position A populated, all others not populated: 1.2 volt
- position B populated, all others not populated: 1.5 volt
- position C populated, all others not populated: 1.8 volt
- position D populated, all others not populated: 2.5 volt
- position E populated, all others not populated: 3.3 volt
Note: all other combinations are not harmful but are not usual. For example:
o all positions not populated: 0,75 volt (too low)
0 position C and D both populated, all other not populated: 2.64 volt ( not standard)

JMP24 and JMP25 configure VCCO-0

FPGA bank 0

Asociated user connectors: CON1 and CON2

JMP24 JMP25 voltage

fully populated completely NOT populated | VCC CUST
completely NOT populated fully populated +3.3

All other combinations ILEGAL, dangerous

DANGER !! some illegal icombinations could damage the board and/or add-on boards pluged into ANY of
user connector, even corresponding to OTHER banks.

JMP26 and JMP27 configure VCCO-1

FPGA bank 1

Asociated user connectors: CON3, CON4 and CON5

JMP26 JMP27 voltage

fully populated completely NOT populated | VCC_CUST
completely NOT populated fully populated +3.3

All other combinations ILEGAL, dangerous

DANGER !! some illegal icombinations could damage the board and/or add-on boards pluged into ANY of
user connector, even corresponding to OTHER banks.

JMP28 and JMP29 configure VCCO-2

FPGA bank 1

Asociated user connectors: CON6, CON7 , CON8 and CON9

JMP28 JMP29 voltage

fully populated completely NOT populated | VCC_CUST
completely NOT populated fully populated +3.3

All other combinations ILEGAL, dangerous

DANGER !! some illegal icombinations could damage the board and/or add-on boards pluged into ANY of
user connector, even corresponding to OTHER banks.
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1.2.1) Power Input voltage and protections

The board must be powered with 5 volt DC with +/- 5% tolerance. A maximun current of 3 AMP ('so 15 wats) is
specified.

A cable is provided to power the board from a laboratory power supply. This cable is not standard but is composed
of standard componentes:

- 1 unit of cable assemblly with power jack.

- 1 unit of red PLUG BANANA.

- 1 unit of black PLUG BANANA.

To power the board from AC mains (if you do not have laboratory power supply) use a wall power supply unit
with 5 volt DC , 3 amp. Notice that such a wall power unit is optional and must be purchased separatedly.

Many protections are provided

- Over current:
0 nominal 3 amp resettable fusible proteccts 5 volt DC input
o +1.8is current limited ( around 2.4 amp) by its voltage regulator. Also it thermally protects itself.
o +1.2,+3.3 (thatincludes +3.3-INT) and VCC_CUST are independtly current limited by its
respective voltage regulator ( around 6 amp). Also each is independently thermally protected.
- Voltage reversal: the input will tolerate a reversed voltage down to minus 17 volt. Any voltage bellow that
(either continous or temporary peak) will damage the board
- Overvoltage: the input will tolerate up to 17 volt of DC. Any voltage about that (either continous or
temporary peak) will damage the board.

Reverse voltage symptom: the board will not be internally powered a not a single LED will be lit.

Overvoltage symtom: LD11 will be lit, all the others will not. Notice that LD11 is the only yellow led in the board,
also is the only 5 mm through hole led.

BE CAREFUL, even with those protections the board will not survive a “masive” abuse
like connecting it directly to the AC mains (even the relatively “mild” 100 AC volt mains in U.S.A)
MORE: you clearly risk FIRE if you do it.
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1.3 ) User connectors

Each of the nine ( CON1, CONZ2,...CON9) user connectors provides 20 FPGA 1/O pins plus 3 different power
supplies:

- VCCO correspondiing to its asociated bank

- 3.3volt

- 5.0volt

DANGER !! if the user uses 5.0 volt. in his or her custom add-on board then care must be taken that any of the 20
FPGA pins does NOT receive more than 3.3 volt since FPGA pins tolerate without problem 3.3 volt (even if the
bank is powered by a much lower voltage like 1.8 volt or 1.5 volt) but will NOT tolerate higher than 4 volt (the FPGA
chip would get permanently damaged !'). For a working example see schematics of SIMPlugIN- SERIAL board
that uses 5 volt but does not send any 5 volt signal back to FPGA pins.

With very minor exceptions (see next point bellow) the pins in the 9 user connector are distributed as shown in the
following figuere

550 JMP5
+3. o O
N
- IMP6 | 1 C?:lg’
+5.00 o O A
GND g
VCCO-10 4 E/D
T
10 L19P 1 5 . T
1O L1ION 1 6 /E| >
10 L20P 1 X 7
10 L20N 1 8 I:l/{:| l%
GND 9 =
VECO-10 oA |3
10 L31P A19 MICKE'F 11 . N
10 L3IN Al8 MIA12 1 12 /E| <
10 _L52P_M1DQ14 1 X 13 E 2
10 _L52N_M1DQ15 1 14 /{:| m
GND 15 )
16 E/l:l >
VCCO-10—=2
10 L37P A7 M1AO 1 17 .
10 L37N_A6_MIAL 1 18 /E|
10_L50P_M1UDOS 1 X 19
10_L50N_MIUDQSN 1 20 I:l/{:|

GND 21
weoro—2 A
IO L41P GCLK9 IRDY1 MIRASKCY 23 D/D

IO L4IN_GCLKS MICASN 1 24
10 48P HDC Mipos T X 25
IO L48N_MLDO9 1 26 A
GND 27
cco-10——28 A
10 L44P A3 M1DQ6 Y 20~
10 L44N A2 MIDO7 1 30 1
10 L46P FCS B MiD02 T X 31
1O L46N_FOE B MIDOQ3 1 2T A

GND 33 D
VCCO-1 0—34—/{:|

See detailed complete pin-out in 2.6) point in this documents.

Notice:

- power (VCCO-?, +3.3 and +5.0) are always in the same pins in all the connectors (where “?” in VCCO-? Is
0, 1, or 2 for FPGA bank 0, 1, 2, respectively)

- pin 23 and pin 25 are always a pair of global clocks (can be used as a differencial pair or as two separated
single ended clocks).

- two connectors, CON1 and CON2 have one aditional pair of global clocks

- the 20 pins are grouped in 10 pairs that follow paired pins of FPGA (with only one single exception in
CONZ2, see next point bellow). The two tracks, negative and positive, of each pair have PCB tracks that are
carefully matched lenghts (notice different pairs have different lenghts, that is, the pairs are matched within
themselves but NOT with respect to other pairs).

- +3.3 and +5.0 power lines are fed to the connector through jumpers. Remove these jumpers unless you
are really using this power supplies in your custom add-on board.
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1.4) Exceptions in user connector uniformity
Each of the nine ( CON1, CONZ2,...CON9) are very similar except the following differences:

- CON2, pins 6 and 8 do NOT correspond to a pair of FPGA pins.

- CON1 and CON2 have an aditional pair of global clocks.

- CON1 and CON2 are connected to FPGA bank 0 and powered by VCCO-0 (as bank 0 itself)

- CON3, CON4 and CON5 are connected to FPGA bank 1 and powered by VCCO-1 (as the bank 1 itself)

- CON6, CON7, CON8 and CON9 are connected to FPGA bank 2 and powered by VCCO-2 (as the bank
2 itself)

1.5) VREF for FPGA banks

Each FPGA bank 0,1,2 have a voltage divider (implemented with two 100 ohm resistors) bypassed with capacitors
that feeds all the VREF pins of each bank with its VCCO0-? divided by two (where “?” is 0,1,2) . That allows the user
to select for each pin all 1/0 standard except HSTL_IlIl and HSTL_lll_18 (the only two 1/O standard that require
VREF different to VCCO / 2 ). See Xilinx documents “Spartan-6 FPGA Data Sheet: DC and Switching
Characteristics” and “Spartan-6 FPGA SelectlO Resources User Guide”

1.6 ) Oscillators
The board ships with a 25 MHz oscillator in OSC1 position. Since it is on socket the user can easily change it but it
must be taken into account that:

- some of the FPGA examples provided suposse that this oscillator is 25 MHz if you change the frequency
the behaviour of these examples (for instance, the one that exercises the USB device interface) could stop
working (or will need a change in the example source code).

The other oscillator (user oscillator in OSC2 position) is an empty socket available to the user.
Note: the oscillator installed must be 3.3 volt , CMOS type. Notice (see schematic) that the oscillator is allways

powered by 3.3 volt. The ouput of the oscillator is fed to the FPGA thorough buffers that act as level translators into
whatever power is selected for bank 1.

1.7 ) EEPROM
EEPROM is implemented with 24AA02E48T from Microchip. The interface with this eeprom is I12C. This eeprom

provides a unique, read-only, number and identfies your board. Do not change this chip since that action would
void the warranty. The write/read part of the eeprom is fully available to the user.

1.8) User LEDs, pushbuttons and microswtiches

The boad provides 4 leds, 4 pushbuttons and an one microswitch with 4 position.

1.9 ) Power-on reset
The board provides one pushbutton , PUSHBO, (independent of the four user pushbuttons mentioned above).

When pressed this the signal RESET_POW_ON will be activated for about 100 msec after releasing PUSHBO.
This will allow to implement a user “power on reset.

1.10) SPI flash memory

The board provides SPI flash, 64 Mbit ( 8 Mbyte) memory that will contain FPGA configuration ( a little less than 2
Mbyte); that leaves 6 Mbytes for user data (for instance code and data for a Microblaze embeded processor).

It is implement using W25Q64BVSFIG Winbond chip.

The chip is always powered by 3.3 volt. A level translator chip copes with actual power of bank 2.
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So, regardless of the power level used by bank 2 (for instance, 1.8 volt) the SPI flash chip will always work at 3.3
volt. Same will happen with external SPI programmer (either SIMPIlugIN programmer or any standar SPI
programmer): the working voltage will be 3.3 volt.

The SPI memory can be programmed by an standard SPI programmer (using CON12) or SIMPIugIN programmer
(using CON10).

1.11) FTDI USB -> serial chip

The FT232RL FTDI chip interfaces USB ( PC side) to serial ( FPGA side) and provides a serial interface to FPGA
(for instance for a serial console).

Even if FPGA is not configured, if the board is powered when you connect (using standar USB A — mini USB cable)
the board to the PC the FTDI should be recognized and a new COM port (for instance COM7) should appear in
your PC. If it is not recognized then you should download software driver for your operating system (e.g. Windows
7 or Linux) for FT232R chip in www.ftdichip.com.

The signals provided are:

- FPGA-TxD (output from FPGA, input to FTDI RxD pin)

- FPGA-RxD (input to FPGA, output from FTDI TxD pin)

-  FPGA-RTS# (active low, output from FPGA, input to FTDI CTS# pin)

-  FPGA-CTS# (active low, input to FPGA, output from FTDI RTS# pin)
FTDI pin FTDI pin signal FPGA ball name | FPGA ball number
name number

RTS# 3 FPGA-CTS# IO_L25P_3 M6

CTS# 11 FPGA-RTS# IO_L25N_3 L6

TxD 1 FPGA-RXD I0_L24P_3 R4

RxD 5 FPGA-TXD I0_L24N_3 P4

1.12 ) DDR2 memory

Provided by one W971GG6JB Winbond chip with 64M x 16 ( 128 Mbyte) DDR2 SDRAM memory chip.

Notice when devoloping your FPGA (using Xilinx ISE tools) and implement memory you should enter DDR2
memory and then select as “model” Micron MT47H64M16XX-25 that is Micron memory exact to W971GG6JB
Winbond.

The memory can be operated up to 300 MHz clock ( 600MHz data rate).

1.13) JTAG interface

There are two connector to plug a JTAG programmer. CON11 for standard JTAG programmer and CON10 for
SIMPIugIN JTAG/SPI programmer.

In both cases the programmer will “see” 3.3 volt working voltage (regardless of the actual voltage configured for
bank 2).
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2) Connectors

2.1) CON14 , power input

The board should be powered with 5 volt DC with female power plug with 2.1mm Inner Diamter and 5.5mm Outer
diameter. Since the expected current for the board is 3 Amp then the connector should be rated at 5 Amp.

-

- -
%\\.7

CON14 pin out

Outer contact 0 volt

Inner contact +5 vol DC

2.2 ) CON11, JTAG programming for standard programmers
6x1 male header, 0.10” ( 2.54 mm) pitch is provided.

CONII
CON11 pin out JTAG

TDO

TMS

TCK

TDI

GND

OO WIN|F

3.3 volt

Pin 1 is clearly marked as well as the function of each pin

CAUCTION: carefully verify that the connection that you make match the stated functionality of each pin. Except
for GND all the pins have series resistor (330 ohm for +3.3 and 100 ohm for the rest). This series resistor do not
normally interfere with JTAG programmer and are reasonable protection if the conections are missplaced. If the
connections are OK and If you have problems with your JTAG programmer try reducing the programming
clock frequency.

Notice: due to the 330 ohm series resistor in pin 6, this pin can NOT power supply the JTAG programmer.

2.3) CON12, SPI programming for standard programmers

6x1 male header, 0.10” ( 2.54 mm) pitch is provided.

CONIZ
[ S5PI

CON12 pin out
1 | MISO (output fron the board, input to the programmer) *3.3
2 | SEL# (chp select, input to the board) NP
3 | MOSI (input to the board) cLK
4 | CLK (output from the programmer) i:;f:i
5 | GND L‘ o
6 | 3.3volt L a0

M

Pin 1 is clearly marked as well as the function of each pin
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CAUCTION: carefully verify that the connection that you make match the stated functionality of each pin. Except
for GND all the pins have series resistor (330 ohm for +3.3 and 100 ohm for the rest). This series resistor do not
normally interfere with SPI programmer and are reasonable protection if the conections are missplaced.. If the
connections are OK and If you have problems with your SPI programmer try reducing the programming
clock frequency.

Notice: due to the 330 ohm series resistor in pin 6, this pin can NOT power supply the SPI programmer.

IMPORTANT: while using the external standard SPI programmer JMP19 must be populated this will force
the FPGA SPI related pins to HiZ and so the SPI could be driven by external programmer. Remove that jumper
after SPI programming to allow normal operation.

2.4) CON10, SPland JTAG programming for SIMPlugIN programmer
7 x 2 male header, right angle, shrouded- Standard pin numbering (see drawing bellow).
Specific connector for SIMPlugIN programmer (SPI + JTAG programmer)

CON10 pin out

1 [ TDO

2 | TMS

3 | TDI

4 | TCK

5 3.3 volt

6 | INIT

7 | DONE

8 | PROG pin 1

9 |5.0volt marking
10 | GND ;
11 | MISO

12 | CLK

13 | SEL#

14 | MOSI

x5

2.5) CON13, mini USB

Standard mini-B , USB, receptacle, right angle, through hole

CON13 pin out

1 +5.0

2 DAT-

3 DAT+

4 ID (NOT
connected
)

5 GND

The usb connects to a USB -> serial chip from FTDI ( FT232R )
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2.6 ) CON1, CON2,..., CON9: User connectors
17 x 2 male header, right angle, shrouded- Standard pin numbering (see drawing in bellow ).
NOTICE that in all user connectors pins that connect

to FPGA balls are routed in PCB as a pair and always
goes to two paired FPGA pins. The pairs are:

5and 7

6 and 8

11 and 13 pin 1

12 and 14 marking

17 and 19

18 and 20

23 and 25

24 and 26

29 and 31

30 and 32

ONLY exception: CON2, pins 6 and 8 do NOT make
a pair.

All connectors provides 2 paired global clock. Aditionally CON1 and CON2 provides 2 aditional paired global
clocks.

Recommended mating conector (to be used in add-on boards) Sullins Connector Solutions
p/n SFH11-PBPC-D17-RA-BK. This connector is polarized and keyed so it is imposible to missplace it when
pluging it into the user connectors.
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2.6.1) BANK 0 user connectors

FPGA FPGA
CONL1 | FPGA pin name or | ball CON2 | FPGA pin name or | ball
pin | power pin number pin | power pin number
1]3.3volt - 1[3.3volt -
2|5.0 volt - 2|5.0 volt -
3| GND - 3| GND -
4|VCCO-0 - 4|VCCO-0 -
5[10_L4P_0 B6 5|10 _L3P_0 D6
6|10 _L64P_SCP5 0 C17 610 L62P 0 D15
7110 _L4AN_O AB 7110 L3N_O C6
8|10 _L64N_SCP4 0 Al7 8|10 _L38P_0 C13
9| GND - 9| GND -
10| VCCO-0 - 10| VCCO-0 -
11|10_L6P_0O B8 11]10_L7P 0 D9
12|10_L51P_0 Ci15 12|10_L49P_0 D14
13|10_L6N_O A8 13|10_L7N_O C8
14|10_L51IN_O Al5 14]|10_L49N_0O Ci14
15| GND - 15| GND -
16 | VCCO-0 - 16 | VCCO-0 -
17|10_L34P_GCLK19 0|Bl0 17]|10_L36P_GCLK15 0|D11
18|10_L33P_0 D10 18|10_L32P_0 D7
I0_L34N_GCLK18_ [O_L36N_GCLK14_
19|0 Al0 19|10 Ci12
20 (10 _L33N_O C10 20|10 _L32N_O D8
21 |GND - 21 |GND -
22 |VCCO-0 - 22 |VCCO-0 -
23|10_L37P_GCLK13 0 |B12 23|10 _L35P_GCLK17 0 |Cl1
24 |10_L65P_SCP3 0 B18 24|10_L5P 0 C7
25|10 _L37N_GCLK12 0 |Al2 25|10 _L35N_GCLK16 0 |All
26 |10_L65N_SCP2 0 Al8 26 |10_L5N_0O A7
27 |GND - 27 |GND -
28 | VCCO-0 - 28 | VCCO-0 -
29 |10_L50P_0O B14 29|10 _L66P_SCP1 0 E16
30|10 _L63P_SCP7 0 B16 30|10 L2P 0 C5
31[10_L50N_O Al4 31|10 _L66N_SCPO_0 D17
32 |10_L63N_SCP6_0 Al6 32|10_L2N_0O A5
33| GND - 33| GND -
34 |VCCO-0 - 34 |VCCO-0 -
Notes:

CONZ2 pins 6 and 8 do NOT correspond a pair of FPGA balls. These are the only exception in all 9 user connectors

Pins 23 and 25 are paired global clocks in all 9 user connectors.

CONL1 and CONZ2 are exceptional since both have and aditional pair of global clocks in pins 17 and 19

NABLA

Designs S.L.
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2.6.2) BANK 1 user connectors

FPGA FPGA
CON3 ball CON4 | FPGA pin name or power | ball
pin | FPGA pin name or power pin number pin | pin number
1]3.3volt - 1]3.3 volt -
2|5.0 volt - 2|5.0 volt -
3| GND - 3| GND -
4|VCCO-1 - 4|VCCO-1 -
5[10_L19P 1 B21 5|10 L32P_A17_M1A8 1 C20
6|10 _L20P_1 A20 6|10 _L29P_A23 M1A13 1 D19
7110 _L19N_1 B22 7110 _L32N_Al6 _M1A9 1 C22
8|10 _L20N_1 A2l 8|10 _L29N_A22 M1A14 1 D20
9| GND - 9| GND -
10| VCCO-1 - 10| VCCO-1 -
11|10_L31P_Al19 MICKE_1 D21 11|10_L35P_Al11 M1A7_ 1 E20
12|10_L52P_M1DQ14 1 V21 12|10_L30P_A21 _M1RESET 1 |F18
13|10_L31IN_A18 M1A12 1 D22 13|10_L35N_A10_M1A2 1 E22
14|10_L52N_M1DQ15_1 V22 14|10_L30N_A20 M1A11 1 F19
15| GND - 15| GND -
16 | VCCO-1 - 16 | VCCO-1 -
17|10_L37P_A7 _M1A0_ 1 F21 17|10_L39P_M1A3 1 G20
18|10_L50P_M1UDQS 1 T21 18|10_L51P_M1DQ12 1 u20
19|10_L37N_A6_M1A1 1 F22 19|10_L39N_M10DT 1 G22
20|10 _L50N_M1UDQSN_1 T22 20|10_L51N_M1DQ13 1 u22
21 |GND - 21 |GND -
22 |VCCO-1 - 22 |VCCO-1 -
IO_L41P_GCLK9_IRDY1_M1RASN_
23|1 H21 23 |10_L43P_GCLK5 M1DQ4 1 |[J20
24 |10_L48P_HDC _M1DQS8 1 P21 24 |10_L49P_M1DQ10 1 R20
25|10_L41N_GCLK8 MI1CASN_1 H22 25|10 _L43N_GCLK4_M1DQ5 1 |J22
26 [10_L48N_M1DQ9 1 P22 26 |10_L49N_M1DQ11_1 R22
27 |GND - 27 |GND -
28 | VCCO-1 - 28 |VCCO-1 -
29 |10 _L44P_A3_M1DQ6_1 K21 29 |10_L45P_Al M1LDQS 1 L20
I0_L47P_FWE_B_M1DQO_
30|10_L46P_FCS B _M1DQ2_1 M21 301 N20
31|10 _L44N_A2 M1DQ7_1 K22 31|10 _L45N_AO MILDQSN_ 1 |L22
32 |10_L46N_FOE_B_M1DQ3_1 M22 32|10 _L47N_LDC _M1DQ1 1 N22
33| GND - 33| GND -
34 |VCCO-1 - 34 | VCCO-1 -
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FPGA
CONS5 | FPGA pin name or power |ball
pin | pin number
1]3.3 volt -
2|5.0 volt -
3|GND -
4|VCCO-1 -
510 L10P 1 F16
6|10 L33P _Al5 M1A10 1 G19
710 L1ON 1 F17
8|10 L33N_A14 M1A4 1 F20
9| GND -
10| VCCO-1 -
11[10 L9P 1 G16
12|10 L38P_A5 M1CLK 1 H20
13|10 LON 1 G17
14|10 L38N A4 MICLKN 1 |J19
15 | GND -
16 | VCCO-1 -
17|10 L34P A13 M1WE 1 H19
18|10 L60P 1 W20
19 (10 L34N A12 M1BA2 1 |H18
20|10 L60ON 1 W22
21 | GND -
22| VCCO-1 -
23|10 L40P_GCLK11 M1A5 1|K20
24|10 L58P 1 M16
IO_L40N_GCLK10_M1A6_
25|1 K19
26|10 L58N 1 L15
27 | GND -
28| VCCO-1 -
29|10 L59P 1 P19
30|10 L21P 1 K16
31|10 L59N 1 P20
32|10 L2IN 1 J16
33| GND -
34| VCCO-1 -
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2.6.3) BANK 2 user connectors

FPGA FPGA
CONG6 ball CONY7 | FPGA pin name or ball
pin | FPGA pin name or power pin number pin | power pin number
1]3.3volt - 1]3.3 volt -
2|5.0 volt - 2|5.0 volt -
3|GND - 3|GND -
4|VCCO-2 - 4|VCCO-2 -
5|10_L53P_2 W6 5[10_L15P 2 Y17
6|10_L47P_2 w9 6[10_L6P_2 W18
7|10_L53N_2 Y6 7|[10_L15N_2 AB17
8|10 _L47N_2 Y8 8|1O0_L6N_2 Y18
9|GND - 9| GND -
10 | VCCO-2 - 10 | VCCO-2 -
11|10 _L54P_2 Y5 11|10 _L14P_D11 2 AA18
12|10 _L43P_2 Y9 12 |10_L5P_2 Y19
13|10 _L54N_2 AB5 13|10 L14N_D12_2 AB18
14|10 _L43N_2 AB9 14|10 _L5N_2 AB19
15 | GND - 15 | GND -
16 | VCCO-2 - 16 | VCCO-2 -
17 |10_L62P_D5_2 W4 17]10_L19P_2 AAl6
18|10 _L44P_2 W10 18|10 _L64P_D8 2 AA2
19|10_L62N_D6_2 Y4 19|10 L19N_2 AB16
20|10 _L44N_2 Y10 20|10_L64N_D9 2 AB2
21| GND - 21 | GND -
22 |VCCO-2 - 22 |VCCO-2 -
23|10_L30P_GCLK1 D13 2 Y13 23|10_L31P_GCLK31_D14 2 | AA12
24 10_L20P_2 w14 24 10_L57P_2 AA4
IO_L30N_GCLKO_USERCCLK_ IO_L31N_GCLK30_D15_
25|2 AB13 25|12 AB12
26 |I0_L20N_2 Y14 26 |IO_L57N_2 AB4
27 |GND - 27 | GND -
28 | VCCO-2 - 28 | VCCO-2 -
29 |10_L58P 2 Y3 29|10 _L45P_2 AA8
30|10_L21P 2 Y15 30|10_L49P _D3_2 AAB
31|10 _L58N_2 AB3 31|I0_L45N_2 AB8
32|10_L21IN_2 AB15 32|10_L49N_D4 2 AB6
33| GND - 33| GND -
34| VCCO-2 - 34| VCCO-2 -
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FPGA FPGA
CONS8 | FPGA pin name or | ball CONQ9 | FPGA pin name or |ball
pin | power pin number pin | power pin number
1]3.3volt - 1]3.3 volt -
2|5.0 volt - 2 (5.0 volt -
3| GND - 3| GND -
4|VCCO-2 - 4|VCCO-2 -
5/10 L11P 2 V17 5|10 L50P 2 U9
6|10 L9P 2 V19 6|10 L40P 2 R11
7110 L1IN 2 W17 7|10 L50N 2 V9
8|10 LON 2 V18 8|10 L40ON 2 T11
9| GND - 9| GND -
10 | VCCO-2 - 10| VCCO-2 -
11|10 L17P 2 Y16 11|10 L59P 2 R9
12|10 L7P 2 T16 1210 L8P 2 u17
13|10 L17N 2 W15 13|10 L59N 2 RS
14|10 L7N 2 T15 1410 L8N 2 u16
15| GND - 15| GND -
16 | VCCO-2 - 16 | VCCO-2 -
17|10 L18P 2 V13 17 |10 L22P 2 T12
18|10 L10P 2 R16 18|10 L23P 2 T14
19|10 L18N 2 W13 19|10 L22N 2 u12
20|10 _L1ON_2 R15 20|10 _L23N_2 R13
21 | GND - 21| GND -
22 |VCCO-2 - 22 |VCCO-2 -
23|10 _L32P_GCLK29 2 |Y11 23|10_L29P_GCLK3 2 |W12
24 |10_L63P_2 U6 24 |10_L60P_2 T7
25|10 _L32N_GCLK28 2 |AB11 25|10 _L29N_GCLK2_2 |Y12
26 [10_L63N_2 V5 26 | 10_L6ON_2 R7
27 |GND - 27 |GND -
28 | VCCO-2 - 28 | VCCO-2 -
29|10 L42P 2 V11 29|10 L52P 2 T10
30|10 _L46P_2 W8 30|10 _L51P 2 T8
31|10 L42N 2 W11 31|10 L52N 2 u10
32|10 L46N 2 V7 32|10 L5IN 2 us
33| GND - 33| GND -
34 |VCCO-2 - 34 |VCCO-2 -
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3) Configuration jumpers

3.1) Power supply configuration

Before proceding, please, REVIEW the following points:

DEFAULT jumper configuration

1.2 ) Power supply block diagram
1.3) User connectors

JMP20 | Fully populated SPECIAL: remove and substitute for ammeter to monitor +1.8 current
JMP21 | Fully populated SPECIAL: remove and substitute for ammeter to monitor +3.3-INT current
JMP22 | Only C position To configure VCC_CUST to 1.8 volt
populatted
JMP23 | Fully populated SPECIAL: remove and substitute for ammeter to monitor +1.2 current
JMP24 | Completely unpopulated VCCO-0 (power supply for FPGA bank 0 and its asociated connectors
JMP25 | Fully populated CON1 and CON2) configured to VCC_CUST
JMP26 | Fully populated VCCO-1 (power supply for FPGA bank 1 and its asociated connectors
JMP27 | Completely unpopulated CONS3, CON4 and CONS) configured to 3.3 volt
JMP28 | Fully populated VCCO-2 (power supply for FPGA bank 2 and its asociated connectors
JMP29 | Completely unpopulated CONG6, CON7, CON8 and CON9) configured to 3.3 volt
JMP2 unpopulated 3.3 volt available in CON1
JMP1 unpopulated 5.0 volt available in CON1
JMP3 unpopulated 3.3 volt available in CON2
JMP4 unpopulated 5.0 volt available in CON2
JMP5 unpopulated 3.3 volt available in CON3
JMP6 unpopulated 5.0 volt available in CON3
JMP7 unpopulated 3.3 volt available in CON4
JMP8 unpopulated 5.0 volt available in CON4
JMP9 unpopulated 3.3 volt available in CON5
JMP10 | unpopulated 5.0 volt available in CON5
JMP11 | unpopulated 3.3 volt available in CON6
JMP14 | unpopulated 5.0 volt available in CON6
JMP12 | unpopulated 3.3 volt available in CON7
JMP15 | unpopulated 5.0 volt available in CON7
JMP13 | unpopulated 3.3 volt available in CON8
JMP16 | unpopulated 5.0 volt available in CON8
JMP17 | unpopulated 3.3 volt available in CON9
JMP18 | unpopulated 5.0 volt available in CON9

NOTE-1: IMP22, JMP24 and JMP25 are configured so as to provide 1.8 volt to BAKO. The reason is that that bank
is the default one for SIMPIugIN-VIDEO board that works ONLY with 1.8 volt. If that is not your case then configure
BANKO supply as needed.

NOTE-2: IMP1, JMP2,...., IMP18 are unpopulated but a female jumper is provided but installed so as NOT to
short the tow pins of the jumper.
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3.2 ) Other configuration jumpers

JMP30
- when populated pulls to low FPGA HSWAP pin ( when this pin is low it enables I/O pullups before and
during configuration)
- default: NOT populated

JMP19
- when populated forces the FPGA into programming mode and so it put all its pins en HiZ (with or without
internal FPGA pullups depending on the state of HSWAP pin (see JMP30).
- Default: NOT populated

NOTES
- While using an SPI standard programmer it is necessary to install IMP19; that way the FPGA will relase
these pins to the external programmer. Remove after programming is done to allow normal operation.

- Thatis not necessary when using SIMPIlugIN programmers
- Momentary installation of IMP19 will force reloading of the FPGA.

4) LEDs, pushbuttons, microswitches,
testpoints and oscillators

4.1) LEDs
4.1.1) User LEDS

There are 4 red LEDs available to the user. All are active low (lit when corresponding signal is low).

IMPORTANT: since the leds are supplied with fixed 3.3 volt (independent fo the voltage selected to supply bank2)
then the LEDS must be managed as

Led ON: put the corresponding signal to low

LED OFF put the corresponding signal HiZ

LED signal Asociated FPGA ball name | Asociated ball number
LED1 | LEDO# 10 L72P 1 P17
LED2 | LED1# IO L7IN 1 M18
LED3 | LED2# 10 L71P 1 M17
LED4 | LED3# IO L70N 1 V20

4.1.2) Other LEDs

LD5, green, will be ON after FPGA has finished configuration (from JTAG programmer or from on board SPI
memory)

LD6 , green, will blink when there is activity in TX line of FTDI chip.
LD7 , green, will blink when there is activity in RX line of FTDI chip.

LD8, green, will be ON when +1.8 volt is active
LD9, green, will be ON when +3.3 volt is active
LD10, green, will be ON when +5.0 volt is active
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LD11, YELLOW, 5 mm. When ON it indicates OVERVOLTAGE in board power supply input. DISCONNECT
INMMEDIATELY the power to the board and find out why the intended voltage is not 5 volt DC +/- 5% as it
should.be.

4.2 ) Pushbuttons

4.2.1) PUSHBO

Its control circuits is

+5.0
0
D1
PUSHBO 77 R18
2K2 RESET-POW-ON
—
o AN =
BAY54JFILM )
. 7arveocia [OF33INT
ci4_ |+ | _100nF
T~ ~T~C15
47uF-6.3V

When pressed signal RESET-POW-ON is activated ( high). When released R18 — C14 network maintains
activation for around 100 msec. Note RESET-POW-ON correspondon to FPGA ball name IO_L4P_2, ball number
T18.

IMPORTANT: when the board is powered up a 100ms pulse of RESET-POW-ON is generated but due to the time

needed for FPGA configuration is most likely than when FPGA has finished configuration the RESET-POW-ON
pulse will have already finished. So this circuit is for user manual reset but NOT for power up reset.

4.2.1) PUSHB1,2 ,3,4

All of them are active low. When not pressed a pullup guaranties a high level, when pressed the signal is forced to
GND (low level).

IMPORTANT: there are NO provision for debouncing. So the user must supply a debouncing system in his or her
FPGA design (or make it inmune to bounces).

pushbutton | signal FPGA ball name | FPGA ball number
PUSHB1 PUSH_BOTO# | 10 _L2P_3 W3
PUSHB2 PUSH BOT1# | IO _L7N_3 P7
PUSHB3 PUSH_BOT2# | 10 _L8P_3 P6
PUSHB4 PUSH _BOT3# | IO_L8N_3 P5

4.3 ) Microswitches

All of them are active low. When not pressed a pullup guaranties a high level, when pressed the signal is forced to

GND (low level).

microswitc | signal FPGA ball name | FPGA ball number
h position

1 SWITCHO# IO L11P 3 N6

2 SWITCH1# IO L11N 3 N7

3 SWITCH2# IO L23P 3 M7

4 SWITCH3# IO L23N_3 M8
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4.4) Testpoints

Some testpoint with hook are provided for easy measurement fo the different power supply voltages.

testpoint colour voltage comment
After proteccion circuits. Will measure 0 volt (or near) if
TP1 Blue 5.0 one of the protections is tripped
TP2 Orange 3.3 Fixed 3.3 volt
TP3 Yellow VCC CUST Custom voltage, depends on JMP22 configuration
TP4 Black GND Reference for measurements
TP5 Black GND Reference for measurements
TP6 White VCCO-0 Voltage for bank 0 and asociated user connector
TP7 White VCCO-1 Voltage for bank 0 and asociated user connector
TP8 White VCCO-2 Voltage for bank 0 and asociated user connector

4.5) Oscillators

4.5.1) 25 MHz

The board is shipped with 25 MHz oscillator installed in OSC1.

The oscillator is socketed so the user can easily change it (use a 3.3 volt, CMOS, DIP8 oscillator). In that case
take into account that some of the examples provided could work in an unexpected way.

4.5.2) User oscillator

There is an empty socket in OSC2. A 3.3 volt, CMOS, DIP8 oscillator should be used.
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10 L21N 2 AB15 | |07 21N 2 IO_L48P_D7_2 %87_ IO L47N 2 GND——"‘—@
10 L22P 2 T121 107 2op 2 I0_L47N_2 M1 o5 La7p 2 10 Lsop 2 VCCO-20——2 z
O L22N 2 U2 157 20N 2 I0_L47P_2 - 576N 2 R A | T
O L23P 2 14 | 57 53p 2 I0_L46N_2 [~ o5 [26p 2 ORFIER S 5 S
O L23N 2 R13 1157 03N 2 10_L46P_2 [~ oo™ 15 145N 2 o LaoN 2 = D/D kS
10 L29P GCLK3 2 W12 | 10" 129P_GCLK3 2 I0_LA5N_2 =05 [a5P 2 ND =
29N GCLK2 2 Y12 | 19-F29 10_L45P_2 S o.M 3
10 10_L29N_GCLK2_2 _ _ Y10 O L44N 2 _/D 5
IO L30P GCLK1 D13 2 Y13 | |07 30P_GCLK1 D13_2 I0_L44N_2 = 5 a4p % o Lsop p VCCO-20—— S
| K_2 _ 7
10 L3ON GCLKO USERCCLK AB1Z | |5 30N_ GCLKO_USERCCLK 10_L44P_2 =M A—57a05 ORE ST | =
[0 [31P GCLKSL D14 2 AA12 | |0~ /300CC ksl pia 2 107L43N_2 (3% —5—725—5 — 2 2
10 L3IN GCLKS0 D15 2 AB12 | |5 31N GCLK30 D152 10_L43P_2 = 15 T45N 2 o= 2 13 | m
10 L32P GCLK29 2 Y111 |01 32P_GCLK29_2 I0_L42N_2 = "5 T4%p 5 &N 15 2
O L32N GCLK28 2 AR11 | |5\ 30N GCLK28 2 10_L42P_2 VREF2 A >
O LA0P 2 R111 (o L40P_2 I0_L41N_VREF 2 [-4B10 === Loop p VCCO-20——18
O _L40N 2 T | o= 10_L41p_2 [FAALD 10 ] ]
10_L40N_2 10 L22N 2 18
XC6SLX45-2FGG484C 10 L23P 2 X 19 D/D
10 123N 2 20
GND 21 0
SR N RN M= T T E RS ST T T T T T I 9P GCLK3 2 VCCO-ZO_ZL”
' SIMPIugIN spi + jtag probe connector RPN 24 A
| (see manual before use) ! 10_L60P 2 X__ 25
| CON10 ]
[ D\lj 1 JTDO | 10 L60N 2 26
| GND
> JTMS | GND 27l M
| 3 JTDI | VCCo-2 O—ZL—/D
‘ NS o JTCK ! 10 L52P 2 2911 [
- 5 3.3-INT I | 10_L52N 2 20
B NN, FEINIT ~O+3. e T ! 10 (51P 2 X ailn
5 8 FP-DONE | b FP-SPI.SEL N _R17 1K F33INT ! 10 [5IN 2 32 A
A N z FPPROG N ! +5.0 b FPPROG N R16 3K3 Q@ R22, . ~_330R | T —
L SE | 3.3-INT - FP-INIT R21 3K3 ‘ 02 _/D
3 ENE T 0 ‘ ot UaA b FP-CMP-CS R24 3K3 ! VCCOo-2 0——34
i R23 10R FP-MISO ! R18 o !
11 | | |
3| N0 RZQm? SPI-CCLK | PUSHBO RT7 s g RESET-POW-ON P FP-MO R26 K3 |
E = FP-M1 R27 B | epwosgeenl |
tm [}\D 13 RIS ANAALOR_SEI SEOLS#| | —T— b LED 1206 green ! o [
[ R2 10R__SPIM : | |
'3 14 SAAN | o BATSAIFILM 3.3-INT b LD5 ! | vCCo-2 VREE !
S | 74LVC2G14 b 7 |
.. - 3R 1 |+ 100nF b FP-DONE 7 | R30 !
777777777777777777 C15 I I I ! 100R -1 I
77777777777777777777 1 [ FP_SUSPEND _ R28 470R * | [ |
| td. JTAG probe conector : 47TUF-6.3V b R29 3R | ! |
S - P | | | ! VREEF2 |
| - - Py
" conyy (See manual before use) : POWER-ON RESET L pull UD/QQV\{Q”;”}7'59”7”,,,,,,,,,,,,‘ ; |
\ 5 oo O o IE 16 17 18
R31 100R Joo ! R35 19 w \
B R32 N\ 100R ___JTNS - irmwvare + MicroBlaze firmware o 100R -1 T® ST E  ITsar s !
|2 R33 00R — JTCK s SP1 flash: FPGA firmware + MicroBlaze b gl ¢ gl S g| 98| < ‘
[ RIAAAALOR J1E o 3.3-INT | | ] !
‘ L 74LVC2G14 R37 1K ! | 3 !
5
i 330R R36_5+3.3-INT . u4B 1—15— 10E# 1DIR | Y 2
! DER MALE 6x1 K FPPROG 4 FPPROG e—14120E# 2DIR Voo |2 3.3NT | b ________
| HEA ' FP-SPILSEL N 43 ... | 4 SPI-SEL# I cs# lLoonF : .
b - ‘ 1B1 1A1 SPI-MOSI 15 00 GND ‘ (© Nabla Designs s.I.
777777777777777777777777777 ! FP-MOSI 121182 5,5 1A2 B R FP-MISO R 51 NABLA
- - 8'8 R39 33 3
IMP19 85 SPI-CCLK o_16 | :
. std. SPI probe connector L §P-CCLK 111 2p13 13 2a1 [ CLK Neala w Designs S.L.
| CON12 (see manual before use) : | R41 gzz 2B2 § :5 A2 H—x +3.3-INT R38 NG3 k5 :
! P! Cc22 -7 2's 3 -1% 6
R40 10R FP-MISO | _ 16 2 NC4 |
B! R43 10R _SPISEL# L 120pF VCCO-2 05 ¢ VeCE | veea 1822F 120pF NC5 i; } Project._SIMPIUgIN Board: SIMPIUGIN-LX45
I 2 R45 10R _ SPI-MOSI P! C24 8 NC6 | Board description
! 3 R44 10R _ SPI-CCLK o GND2 : GND1 /|\ +3.3-INTO-R48 1K WP#/102 NC7f 13 | Development board, LX45 based
e L %7 +3.3-INTO-R4Z 1K HOLD#103  NCs) 14 | Size: [Page description: Rev
| ] . i BANTORHAAAE 1 : . o
s 330R R46 ) | 1 ON:  while using std. SPI programmer (or SPI programming %7 U5 SN74AVCA4T245PWR G ! A3 | FPGA bank 2 // SPI flash memory // programming interface 2.3p
| 6 3.3-INT L through st. JTAG probe) U6 SPI_FLASH_64Mb W25Q64BVSF |
| I - - I — 3 of5
: HEADER MALE 6x1 : : OFF: - normal operation ey Last modified date: _Thursday, August 25, 2011 [Page
b | —SWPIUGIN programmer _________
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@

DNP R49
VITREF
%7 I0_L1P 3 10_L83N_VREF 3 B3 1REC
_L1P_ _L83N_VREF__
pUSHV—“—ngEg# 10 LIN_VREF 3 BANCO 3 10_L83P_3 FA2—
150R 255 Wi 10 12P 3 10_L82N_3 [FE8—
+1.80 10_L2N_3 I0_L82p 3 FE5— VTTREE
PUSH BOT1# o] I0_L7P_3 I0_L8IN_3 ’ ’
PUSH BOT2# ___pg | 'O-L7N.3 10_L81P_3 lgaz |533 |E34 |535
PUSH BOTor e 10_L8P_3 10_L8ON_3 _GJ_—E7— A ke ity g
10_L8N_3 10_L8OP_3 T Sal 5ol Sl &
T4 | | B1 o| og| og| og| o
I0_LoP 3 I0_L60N_3 gl S§| Sg| 8§ S
—I3 |0 LoN_3 l0_L60P_3 FB2—
—Ud 10 L10P 3 10 L59N_3 [FHE—
SWITCHo® —a I0_L10N_3 10_L59P_3 [~—
__SWITCHO# — Ng | =i
SWITCHLE I0_L11P 3 10 L58N 3
__SWITCHL# N7 | | D5
SWITCH2# IO_L1IN 3 I0_L58P_3 VTTREF
__SWITCH2# M7 | | K8 VTTREF
SWITCHa? 10_L23P 3 I0_L57N_VREF_3 [ K& ReS 100R
__SWITCH3# Mg |
FPGARYD MB 107L23N 3 10_L57P_3 AN
FPCATID R4 10 124P"3 10_L55N_M3A14_3 —E3— DRAM AL3 %7
FPOACTSE Bl 10 L2aN"3 10_L55P_M3A13_3 58 DRAM ALL
FPoARTe 6 1071 25P 3 10_L54N_M3A11 3
FPGAUSS PRESENT b /0_L25N_3 10_L54P_M3RESET 3 FC3— DRAM AL2
10_L26P 3 I0_L53N_M3A12"3 2L SRANCkE
DNP R64 —“Nﬂ-é— 10_L26N_3 10_153P_M3CKE_3 [-22 DRAM A0
VAN 10 L31P 3 10_L52N_M3A9_3 [T BRAV A
VITREF M4 |
DRAM DO1a M4 10_L3IN_VREF 3 I0_L52P_M3A8_3 [-E2 SRAM A4
DRAM DOILE 2 10_132P_M3DQ14_3 10_L51N_M3A4_3 —E2 BRAM ALO
DRAM DOL> 1 1071 32N M3DQ15 3 10_151P_M3A10 3 -4 SRAV SA2
DRAM DOLS Y3 10" 133P_M3DQ12 3 10_150N_M38A2_3 1 SRANT WE N
DRAM UDGS U1 10_L33N_M3DQ13 3 10_L50P_M3WE 3 2 DRAM 12
DRAM UDOS N 2| |0_L34P_M3UDQS 3 10_L49N_M3A2_3 (15 SRAN A
DRAM DOI0 L1 10 L34N_M3UDQSN_3 10_L4gp_M3A7_3 [-H8 DRAM BAL
DRAM DOLL B3 10_135P M3DQ10_3 I0_[48N_3BA1 3 [FS1 SRAV G
DRAM DOB Rl 10_135N_M3DQ11_3 10_L48P_M3BA0_3 |5 SRAM AL
DRAM DOS B2 10_L36P_M3DQ8 3 10_L47N_M3A1 3 11 BRANAD
DRAM DOD 1 107136N_M3DQ9_3 10_L47P_M3A0_3 [-H2 SRAT CIE N
DRAM DO N2 10137P_M3DQ0_3 10_L46N_M3CLKN_3 |3 DRAM CK P
DRAM DOZ M 10 L37N_M3DQ1 3 I0_L46P_M3CLK 3 [ R GDT
DRAM D03 M2 10_138P_M3DQ2 3 10_L45N_M30DT_3 =& DRAM A3
DRAM LOOS 1 1071 38N_M3DQ3 3 0_LasP_M3A3 3 KO BRAN A
DRAM LDOE N L3 107139P M3LDQS 3 10_L44N_GCLK20_M3A6_3 |—14 DRAVAL
DRAM DOG L1 10_139N_M3LDQSN_3 I0_L44P_GCLK21_M3A5_3 [ K2 SRAN CAS T
DRAM DOY K2 10 L40P_M3DQ6_30_L43N_GCLK22 IRDY2 M3CASN_3 (4 SRAM RAST
DRAM DO <1 10_L40N_M3DQ7_3 I0_L43P_GCLK23_M3RASN_3
DRAM DOS 13- 107141P GCLK27_ M3DQ4 3
SRAN D 21 10 L4IN_GCLK26_M3DQ5_3
DRAV LD 43 10_L42P_GCLK25_TRDY2_M3UDM_3 FPGA - bank 3
I0_L42N_GCLK24_M3LDM_3
XCBSLX45-2FGGA8AC
s +5.0
R79
EPGA-RXD 1 o osco 128 J1oR
%—2d DTR# oscl F2—<
g EROACTSH ad rrss esT |26 LD6 LD7
Q _ 4 o5 i& c ! c
el +30R vcelo AGND X $ X $
B V'V ) )
FPGA-TXD 5 RXD NC2 | 24 g RX g
N N
ca2 +1.80——6d Ri# Gplo1 |F23 CBUSO a a
100nF CBUSL 4 u
i?‘—L GND GPIOO |22
8 21 o ° o
NC1 GND 0+5.0
I cas ca
+1.80——2d psr# veesl 100nF
s @ user
*1.80—Rs3 SR d peD# RESET# = - 8 g usB ial |
FPGA-RTS# 1 18 3 serial console
e CTs# GND S CONI3
»—12d 51 EEPH veeso [ YEE30 €Sl HlOO"F —1L{ cHASIS2
16 USE- »—S61 cHasis1
%13 Gpio2 USBDM .
GND
%141 Gpio3 usepp |15 USEg »—41 p
C53 | C54 2 { bAT-
FT232RL e 470F 3
768-1007-1-ND P P DAT+
’—J— vce
R85 100R__ R86 220R

uib

FPGA-USB PRESENT

PUSH BOTO#

user

PUSH BOT1#

PUSH BOT2#

PUSH BOT3#

push buttons

PUSHB1
PUSHB2
PUSHB3

PUSHB4

9R9-1%

+3.3-INTO

HEINTO Reg VIV VR |

10

1uF-6.3V ©

+
=
|

O N

1206
10uF-6.3V +

5

R51

o|o
0 (0

u7
VIN vTT 3
VTSNS [F5—
VLDOIN
VDDQSNS  VTTREF VRTREF
s3 GND_PAD ;1 38
S5 GNp |8 al 2
PGND gl &
>
RT9026GFP \/ -

R9-1%

R9-1%
R9-1%
R9-1%
R9-1%
R9-1%
R9-1%
R9-1%
R9-1%
R9-1%

%
%
A

R9-1%
R9-1%

100nF ®

i] 1206 |
N
10uF-6.3V ~

10uF-6.3V @

DDR2 64Mx16: W971GG6JB-25

100nF @

: 0402 Lo |
a1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! oM D|O|IN |0 D|O| | NN
| [te]Te] (11 171 o] IMe] (%] Dngd Dt £42] K]
| x| [1q[aq[nq[1q[ad [0 [ad [0 4 [0 [s 4] d us
|
| DRAM_AQ M8 Gs DRAM_DQO
| DRAM Al vz | A9 DQO =5 DRAM DO1
; DRAM A2 M7 2% Bg% H7 DRAM DQ2
! DRAM A3 N2 | 2 b [ DRAM DO3
‘ DRAM A4 NS i1 DRAM_DOQ4
| DRAM _Ab N3 | A4 DQ4 ™9 DRAM _DO5
‘ DRAM A6 N7 | A2 DQS5 " DRAM_DO6
! DRAM A7 = ﬁs BQg o DRAM_DO7
! DRAM A8 P8 Q7 [ca DRAM _DOB
| DRAM_A9 P3 ﬁg ng Co DRAM_DQ9
|
| TDRAMCAILL 7] A10 DQLO [P DRAM Dois
! DRAM A12 R2 | A1 0812 D1 DRAM DO12
! DRAM A13 R8 | A13/NC Bgﬁ gi ggﬁm 885‘
‘ DRAM_BAO 12 B9 DRAM DO15
| BAO DQ15
! DRAM BAL 3| Y
| DRAM BA2 1 £7 DRAM LDQS
| BA2 |_||5DQQS§ Es__DRAM LDOS N
| DRAM WE N K3
} WE# UDOS |-BZ_DRAM UDQS
! DRAM RAS N K7 QS ["pg_DRAM UDQS N
‘ DRAM CAS T KT Ras# UDQSH#
| R75 100R CASH Lom |-E3 DRAM LDM
|
B3 DRAM_UDM
: R76 100R &\/\/\,_l_m_ cs# ubM
| DRAM CK P VNV 18| ok
| DRAM CK N l K8 | &l ku ne1k A2
: DRAM CKE K2 CKE NG2 E2
! DRAM ODT Ko NC3 Eg’
; obT NC4 118
| ~ ~ (@] +1.8
| ¥ ¥ 23 vss1 voo1 |21
| B3 vss2 vop2 (£
! N1 VSS3 VDD3 M9 +1.8 39
| oo | VSS4 VDD4 [ >
| VSS5 VDD5 T &
! 40 41 S 1
! Sy 8 Q; VSSQL VDDOQ1 é‘; S ey 5
| i g | /SSQ2 vbDQ2 I ag o dz o -
| T 7 oa-| VSSQ3 VDDQ3 &2 gl 8| &
| D2 vssQ4 vopo4 [-EL 5<35 18
| DB vssQs vDDQS5 (=2
; E7 vssQe voDQs E2 ’ ’ ’ ’
VSSQ7 VDDQ7
‘ T2l e e i TR T T
‘ HB | \ooRd VDODOO oo sl s Saf Sgf s¢f §
! VSSQ10 VDDQ10 g 28| 98| 2g| Sg| S
1 DDR2 memory Ivss o vop oo I
|
| V% VREF VITREF
|
|
|
|
|
|

18 user
dipswitch
SW1
SWITCHO# 1 {3 8
SWITCH1# > _:I-:' 7
SWITCH2# 3 6
SWITCH3# 2| =[5
[ —
DIPSWITCH 4 POSN\/
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Project: SIMPlugIN

Board: SIMPIugIN-LX45

Board description

Development board, LX45 based
Size: |Page description: Rev
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5

UlE

A’;; GND GND qu
AA13 g“g g“g W16
AA17 V4
AAS GND GND V14
AA9 GND GND V10
AB1 GND GND Uz
GND GND
Agfi GND GND Hgl
GND GND
B17 R5
17+ GND GND B8
B3 oD cNp B8
D18 GND GND P12
181 GND GND
E11 GND P10
GND GND
E15 N9
15 oNp GND HE
GND GND
E21 ] GnD GND N2
E7 N17
GND GND
Gi8 N13
GND GND
G5 N11
GND GND
H7 M14
GND GND
J11 M12
GND GND
113 M10
131 Gnp GND (4]
15 GND GND (2
121 GND GND 118
21 GND GND |18
K10 GND GND 111
K12 GND GND K14
GND GND
A4 XC6SLX45-2FGGABAC A4
ULF
+3.3-INTO 'gﬁ VCCAUX  VCCO_3 ‘l’}’g 0+1.8
E vecaux  veco s (2B
612 yccaux  veco s (B2
U3+ vecaux  veco s HE
H31 veeaux  veco s
1581 vecAux  veeo s (2
—t8 vecaux  veco s =
151 vecaux  veco s 82
M8+ vecaux  veco s (HEB
RB101 vecaux  veco s E4
12 vecaux  veeo 3
VCCAUX
“\1/;'5 VCCAUX  VCCO_2 y; VCCO-2
VCCAUX  vcco 2 (B
VCCO 2
+1.20 J&g VCCINT ~ VCCO 2 ¥;2
1121 veeint  veco2 2
141 veeiNT  veco 2 (-3
B veeINT - veco 2 (44T
KT veeiNT  veco 2 (A8
L3 veeINT - veco 2 (A1
29 veeiNT - veco 2 (AR
L0 veeiNT  veco 2
VCCINT
,\'Al‘; VCCINT ~ VCCO_1 ‘L'J"l?; VCCO-1
ML veeint  veco 1 -8
13 veaint - veco 1 (B2
M3 veeINT - veeo 1 Y
94 veeint  veco 1 (21
M2 veeint - veco 1 (18
M4 veeiNt  veco 1 (U8
Bl veeint  veco 1 821
13 veeint - veeco 1 (£
29 vCeINT - veco_t
VCCINT
VCCO-0 O Bl veco o veco o [FEl4 OVCCO-0
B151vccoo  veco o (-8
191 veco o veco o B
B41vccoo  veco o FEM
VCCO 0  VCCO 0
XC6SLX45-2FGGABAC
o B
; +3. AO———OVCCO-0 |
| BO—¢ |
| co— voltage ‘
|
| IMP24 selection ;
| vee_cust AO— for bank 0
‘ BO— |
| co—e !
! IMP25 TP white TP6 |
o B
! +3, AO——e—OVCCO-1 |
! BO— ;
‘ co— voltage ‘
1 Mp26 selection |
| vee_cusT AO— for bank 1
‘ BO— |
| co—e . |
! IMP27 W >TP white TP7 |
o B
! +3. AO———0VCCO-2 |
| BO— !
‘ CO— voltage ;
| IMP28 selection ;
| vee_cust AO— for bank 2
| BO— |
| co—e !
‘ JMP29 TP white TP8 |

Board description

! ; uii !
’ ’ ’ ’ ’ —O+1.2 ! : +3.3-INTO ’ 24N out |4 *—o : 7 !
cs5 |+ |E59 |Eeo lgse lgel |557 lgss [ | RS ce3 |SG4 lges [
BT e BT e | | &2 1 ENABLE 14K0 - 1% 3 @ |
47UF-6.3V gl ©8| o8| ¢ 8| 48| ¢8| © | | 2 33pF gl o gl < |
S| L8l L8[ L S| L8 L& L | | ol S SdL S 4 |
=] S S =] S S S T FB =] =]
SV NV SV NV ! ! = 3 GND S S !
i , , . —O+1.2 ! ! S 61 GND-TAB [
lgee |567 lges lgeg |E7o |g71 | ! |
S——a>——> S——>——> 1 ; TPS78601DCQ 30K1 - 1% |
O L 2 oL L @ \
gl 8| 98| ¢ §| <§| 98| ¢ ! ; ) |
v v vl v a | | +1.8 volt (DDR2 supply) generation |
- - | s |
|
- . Fr s s - - - - - -—--—-"--"-"""95 -~ -~ -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----T--T--T-T-=-77 |
bypass capacitors ‘ 1 W 2 . ‘
! P | | +t5.00— ’ ’ ’ Vin  Vout ; ; i 0+33 |
L o ors fors koo s s ks
o 0+33INT | ‘ > | | 78> 75; 8(; 81  [C82 . 8?; 8&; - :
|S72 73 ISM 75 |S76 77 ! ! | | s Qg 2o 2o D[ R ON# TRIM o] Qo[ @ —OAgjo !
2_L73 L7 s L7 | ! co2 | | g ©8| 98| <§| $§| © 8 ¢8| ¢ o8 +33-NT
O T ® O T ® O T ® ! ! gl | | S S 555 55 !
« « « « « « | > GND
3| ©8| © 3| ©8| © S| ©8| © | a1 | | S =1 = S S S S JMP21 |
8 L 8 L 8 L 8 L 8 L 8 L I ! o |8 I I AXHO03A0XZ R98 LED 1206 green !
E 3 E 3 E 3 ! | N OWER ENAB# | ! POWER ENAB# 3K16-1% |
| I S - : : |
; : o2 ‘ . +3.3 volt generation R99 ;
e
. . . . . A ! " R100 VN |
O+18 ! | BATSAJFILM | T T T T T T TTTTTTTT < !
|
8 A N S S S S | 1 o ! | +500 4 vin  vout [ ’ . OVCC_CUST !
|
47UF-6.3V el Qg Qg ¢ g Qg <zl & | ! | ! I(_:loo |2101 |2102 Iglos |<_2104 |2105 Igloe [
S L8 L 8 L S L8 L 8 L | ‘ VZ | | 5 2 3 3 !
EAVENVE Ve v } | | \ g ON# TRIM gl 48| & IMP22 1
| ! 8 i I R102 38K8-1%
} | 8ovlve r-on : | E GND —3? e _Ooég R101 20K0-1% :
| | — — B
: | daelay \ | AXHOO3AOXZ R103 oo R105 11K8-1% :
! L ! POWER ENAB# 506 R104 3K83-1% !
[ ‘ 3K16-1% L—0OFO [
|
!  VCC_CUST generation < |
7 5 0 ’ ’ ovCcCo-2 +5.0 O—m>TPblue TP1 | :
- -
c93 Jl |294 lgge |297 lggs lggg lggs ! e R
% % 5 n>') % 5 : +3.30—M > TP orange ; Uia A 7‘
- 5 > > 5 5 5 |
TSV 8 ¢8| g8 ¢ B[ gE ¢ ¢ | VCC_CUSTO—mSTP yellow TP3 | +s00- 4Tvin vou 2 OBEO |
3 E 3 3 E 3 ! | I(_:lle |2117 |2118 |9114 |9115 |2119 Iglzo ¢ 12
|
! TP black TP5 : = 51 ong TRIM 2 —3T% IMP23 ‘
TP black TP4 IS | @RI ¢ I
! | . .
. . 5 . . |
oveeol | D AXHOO3A0XZ s T Rior ‘
c107_|+ 108 [c109 (C110 111 [c112 [C113 | | POWER_ENAB# 06 9 !
> > > > > > | T
) ) 3] ) ) 3] | | _42K2-1% 200-1% !
AUFB3V g o8| ¢8| ¢ §| <8 ¢8| ¢ ‘ ++1.2 volt (FPGA core supply) generation ;
S S E] S S E] I b T T
S — — S — — |
— — |
|
|
|
; ; : ; ; s—OVCCO-0 !
|
c121 Iglzz ISlZS |2124 Iglzs ISlZG |2127 |
> > > > > > |
aLT 0L @ aLT 0L @ |
47UF-6.3V gl 68| o8| ¢ 8| 58| ©8| < ‘
S L8 L8 uw S L8 L8| u |
EAVE NV EAVE NV |
— — |
\777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
‘ |
| PRE*+5.0 .3 G, , 0450 !
| R109 M J_ él : |
! RESETTABLE 5A -MF-R500 Q1 |
| CON14 PRE+5.0 LD10 |
‘ 1 P . R110 02 |
P C L0\ © 10K |
| J_ él 3 LM393ADT DMP3025LK3-13 NLED 1206 green ‘
! R111 1 N !
| 2 |
| power_plug DMP3025LK3-13 1K-1% V33-PROT U15A [
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Item gty Reference Part PCB footprint

1 1cCD1 10uF-25Vv 1206

2 1/Cb2 10uF-6.3V 1206

3 9/CON1,CON2,CON3,CON4,CON5, HEADER_17X2_MALE_R/A
CON6,CON7,CON8,CON9

4 1 CONI10 HEADER_7X2_MALE_R/A

5 2 CON11,CON12 HEADER MALE 6x1 CON6_125

6 1/CONI13 CON_MINI_USB_RECEP

7/ 1 CON14 power_plug power_plug

8 45 C1,C6,C19,C26,C27,C31, 10uF-6.3V 1206
C39,C44,C59,C61,C62,C64,
C65,C66,C69,C78,C79,C80,
C81,C82,C83,£88,C89,C91,
C92,C94,C98,C100,C101,
C102,C103,C104,C105,C106,
C108,C111,C114,C115,C116,
C117,C118,C119,C120,C122,
C125

9 25C2,C3,C4,C5,C7,C8,C9,C16, 100nF 0402
C17,C18,C28,C29,C32,C33,
C34,C35,C37,C38,C45,C46,
C47,C48,C49,C50,C52

10 13 C10,C11,C12,C13,C15,C21, 100nF 0603
C24,C25,C42,C43,C51,C128,
C130

11 6 C14,C55,C84,C93,C107, 47uF-6.3V 1206
C121

12 2 C22,C23 120pF 0603

13 34 C30,C36,C40,C41,C56,C57, 1uF-6.3V 0603
C58,C60,C67,C68,C70,C71,
C72,C73,C74,C75,C76,C77,
C85,C86,C87,C90,C95,C96,
C97,C99,C109,C110,C112,
C113,C123,C124,C126,C127

14 2 C54,C53 47pF 0603

15 1 C63 33pF 0603

16 1 C129 100nF-25Vv 0603

17, 2/Db2,D1 BAT54JFILM SOD323

18 1F1 RESETTABLE 5A -MF-R500 MF-R500

19 20 JMP1,IMP2,JMP3,JMP4,JMP5, JUMPER_2X1 JUMPER 2 X 1
JMP6,IJMP7,JMP8,IJMP9,

JMP10,JMP11,IJMP12,JMP13,




JMP14,JMP15,JMP16,JMP17,

JMP18,JMP19,JMP30

200 2 JMP21,JMP20 JUMPER_2X2 JUMPER 2 X 2

21 1 JMP22 JUMPER_5X2 JUMPER 5 X 2

22 7 IJMP23,JMP24,JMP25,JMP26, JUMPER_3X2 JUMPER 3 X 2
JMP27,JMP28,JMP29

23 4/LD1,LD2,LD3,LD4 LED 1206 RED 1206

24 6 LD5,LD6,.D7,LD8,LD9,LD10 LED 1206 green 1206

25 1LD11 LED 5mm yellow RADIAL 5mm

26/ 1 0ScC1 25MHz- 3.3 VOLT 0OSC8

27/ 1 0ScC2 optional user MHz- 3.3 VOLT 0sC8

SWITCH TACTILE 6x6 mm

28/ 5 PUSHB1,PUSHB2,PUSHBS3, vertical switch 6x6mm vertical
PUSHB4,PUSHBO

29, 2 01,Q2 DMP3025LK3-13 TO252-3L

30 10 R1,R4,R5,R6,R8,R31,R32, 100R 0603
R33,R34,R85

31 6 R2,R3,R7,R11,R30,R35 100R -1% 0603

32/ 6 R9,R10,R16,R21,R24,R26 3K3 0603

33 7 R12,R13,R14,R15,R29,R39, 33R 0603
R77

34 6 R17,R37,R42,R47,R48,R112 1K 0603

35 1RI18 2K2 0603

36/ 8 R19,R20,R23,R25,R40,R43, 10R 0603
R44,R45

37 7 R22,R36,R46,R81,R83,R99, 330R 0603
R108

38/ 2 R28,R27 470R 0603

39 2 R38,R41 140R-1% 0603

40 2 R64,R49 DNP 0402

41/ 1 R50 150R 0402

42  2/R51,R52 OR 0603

43 20 R53,R54,R55,R56,R57,R58, 49R9-1% 0402
R59,R60,R61,R62,R63,R66,
R67,R68,R69,R70,R71,R72,
R73,R74

44 3 R65,R75,R76 100R 0402

45 2 R79,R78 270R 0603

46 2 R80,R82 4K7 0402

47 3 R84,R100,R110 10K 0603

48 1 R86 220R 0603

49 8 R87,R88,R89,R90,R91,R92, 1K 0402

R93,R94




50, 1 R95 14KO0 - 1% 0603

51 1 R96 30K1 - 1% 0603

52/ 1 R97 47R 0603

53/ 2 R103,R98 3K16-1% 0603

54/ 1R101 20K0-1% 0603

55| 1/R102 38K8-1% 0603

56 1/R104 3K83-1% 0603

57/ 1 /R105 11K8-1% 0603

58 1 /R106 42K2-1% 0603

59/ 1 R107 200-1% 0603

60 1 R109 1M 0603

61 1 R111 1K-1% 0603

62 1 R113 806R-1% 0603

63 1R114 68R 0603

64, 2/SOC1,S0OC2 OSCILLATOR SOCKET DIP 8 OSCILLATOR SOCKET

65 1Swi DIPSWITCH 4 POS SWITCHDIP4

66/ 3 TPM1,TPM2,TPM3 DNP header 1x1 header 1x1

67 1TP1 TP blue keystone tp mp 5011

68 1TP2 TP orange keystone tp mp 5011

69 1 TP3 TP yellow keystone tp mp 5011

70 2 TP5,TP4 TP black keystone tp mp 5011

71 3 TP6,TP7,TP8 TP white keystone tp mp 5011

72, 1U1 XC6SLX45-2FGG484C FG484

73 1U2 24AA02EA8T-I/OT SOT23 5

74 2/U4,U3 74LVC2G1l4 SOT23-6

75/ 1U5 SN74AVCAT245PWR TSSOP16
SPI_FLASH_64Mb

76/ 1U6 W25Q64BVSFIG SOIC16 - 300MIL

77 1U7 RT9026GFP RT9026GFP MSOP10 con pad

78 1U8 DDR2 64Mx16: W971GG6JB-25 DDR2 x16

79, 1U9 FT232RL SSOP28

80 1U11 TPS78601DCQ S0T223 6

81 3 Ul12,U13,U14 AXHO03A0XZ AXHO03A0XZ

82 1U15 LM393ADT SOIC8

83 1U16 LM4040DIM3-2.5 SOT23

84 1Ul17 MCP1804T-3302I/MB SOT-89-3
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