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1. Accessories
m 12V 4A AC Adaptor
m User’s Manual

m Board Mounting Leg

2. Precautions
m The product and the information contained in this manual is subject to change without prior notice
for improvement.

B Every possible effort has been made to avoid any errors in this document. Should an error or
other problems be found, please do not hesitate to contact us.

B In no event shall Tokyo Electron Device Limited be liable for any damages arising from the use of
this board.

B Tokyo Electron Device Limited shall not be liable for any consequences or damages resulting
from the uses that are not described in this document.

B No one is permitted to reproduce, quote or distribute this document, circuit diagrams, sample
circuits or any other related documents contained herein without approval from Tokyo Electron
Device Limited.

B This board has been developed by assuming its use for research, testing or evaluation. It is not
authorized for use in any system or application that requires high reliability.

B Repair of the board is carried out by replacing it on a chargeable basis; not repairing the faulty
devices.

B Replacement of initial faults carried out by free of charge, however, it is required for the customer
to inform us of relevant problem within two weeks after delivery.
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3. Overview

The TB-3S-1600E evaluation board is equipped with high performance, low cost Spartan-3E series and
DDR SDRAM chips for evaluation of these chips. It can support a wide variety of application evaluation,
allowing significant reduction of design load and development period for faster time to market.

4. Feature
= FPGA
Xilinx XC3S1600E-4FG484C

m Elpida Memory EDD5116ADTA-6B-E (512Mbit x16): 4 chips
Four DDR SDRAM Memory Chips (512Mbit) allows high speed data memory access (266Mbps or
more).

mST Micro Serial Flash Memory M25P16-VMF6P
One SPI 16Mbit memory chip allows configuration from SPI and use of any data storage.

mClock PLL
The board is equipped with an external PLL to support the input signals to FPGA with various clock
frequencies.

m Sample Application
Sample applications including high speed DDR SDRAM interface (266Mbps or higher) and DVI interface
come with the board to support prompt evaluation need.

m Dedicated Option Boards
A variety of option boards are available for high speed extension I/O connection in DVI, CameralLink,
optical link, USB or AD/DA I/F (TBD) application.
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5. Block Diagram
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Figure.1 TB-3S-1600E Block diagram
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6. External View
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Figure.2 TB-3S-1600E External View
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7. Specification

Dimension : 200mm x 230mm

# of Board Layer . 8

Thickness P 1.6mm

Board Material : General FR4

FPGA ! Xilinx XC3S1600E-4FG484C

Configuration PROM : XCF08PVO48

Memory Chip . 4 x Elpida Memory EDD5116ADTA(512Mbit x16) chips
General Purpose SPI Memory: ST Micro SPI Memory M25P16-VMF6P
High Speed Extension 1/0O : 4 x 100-pin connector (I/O:42-pin)
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8. Board Components

Power Connector and Power Module

Single 12V power is externally supplied from the AC adaptor that comes with the board. Set
SWH1 to the 1-pin side to turn off or to the 3-pin side to turn on.

Figure.3 AC Adapter Connection

Power Supply Connections
AC Adaptor 12V

Power
Switch
A
LTC1778
5.0V _ .
v v v v
LTC3416 LTC3416 LTC3416 TPS73118
1.2V 3.3V 2.5V 1.8V
A\ 4 A\ 4 A\ 4 A\ 4
FPGA FPGA v FPGA v v PROM
CORE I/OBank TPS73130 VcC LTC3413
/ AUX
3.3V / i
Device 3.0V I/OBank 1.25V
v / FPGA/
SPI 2.5V DDR
Device Vref

/
VTT

Figure.4 Power Supply Connection Diagram

February 26, 2006 (Rev 1.1) 8/42



inreviunm

TB-3S-1600E Hardware User’s Guide Rev1.1

Power Status LED

Power Status LEDs (LEDZ2, LED8, LED9, LED10 and LED11) indicate that the power supply is
running normally. Ensure that all Leeds are turned on, otherwise something is wrong with the
board. Switch off the power supply since there may be a short circuit between the FPGA user
circuit and a device.

LEDs for 1.8V/3.0V operation are not available.
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Figure.5 Power Supply status LED location
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Power Voltage Selector for FPGAI/O BankO0,2
VCCO power voltage of /OBank0, 2 can be selectable for 2.5V or 3.3V operation.

Bank0. Bank2
Connected to:  High Speed I/O Connector

Set onboard slide switches SW2 and SW3 to a desired power voltage in accordance with a signal
level of a device to which the high speed I/O connector is connected.

3.3V Setting

2.5V Setting

Figure.6 Slide Switch Setting for FPGA Bank0/2 Voltage Switching

February 26, 2006 (Rev 1.1) 10/42
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Oscillator o
The board is provided with one differential LV-PECL PLLIC (DIP switch setting for variable
frequency) and one oscillator socket that is connected to the FPGA’'s GCLK pin.

Be sure to set the 16MHz oscillator that comes with the board to a correct pin position of the
oscillator socket (SK1) that is connected to the PLLIC.

If an oscillator other than that provided with the board is used, be sure to select a 3.3V oscillator.
Either DIP14 or DIP8 pin size oscillator package can be supported.

BD Silk Pin Name FPGA Pin# FPGA 1/0 Bank
SK1 10_L22P_2/D2/GCLK2 Y12 2
I0_L22N_2/D1/GCLK3 W12 2
SK2 IP_L21P_2/RDWR_B/GCLKO R12 2

Table.1 Oscillator Pin Assignment

Example of Oscillator Setting

DIP8 Pin Type

For DIP14 pin type package, make sure to mount it so that 1-pin of the socket meets 1-pin of the
oscillator.

Figure.7 How to insert an Oscillator

February 26, 2006 (Rev 1.1) 11/42
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PLLIC (ICS8430-61) Setting
DIP switches SW4 and SW5 are used to set output frequency of PLLIC.
Output frequency can be obtained in the following formula.

Fout = (fxtal/16)x(M/N)
Be sure to set it so that internal VCO frequency fvco = (fxtal/16)x M is within a range of 250 -
500MHz.

Value | 256 | 128 | 64 | 32 | 16 | 8 4 2 1 N 2 | Nt | No
ofM | M8 | M7 | M6 | M5 | M4 | M3 | M2 | M1 | MO
250 | O 1 1 1 1 1 0 1 0 1 0 0 0
251 0 1 1 1 1 1 0 1 1 1.5 0 0 1
252 | 0 1 1 1 1 1 1 0 0 2 0 1 0
253 | 0 1 1 1 1 1 1 0 1 3 0 1 1
. . . . . . . . . . 4 1 0 0
6 1 0 1
. . . . . . . . 8 1 1 0
500 1 1 1 1 1 0 1 0 0 12 1 1 1

Table.2 ICS8430-61 Setting Table
Set the DIP switch to OFF to set 1 or ON to set O.

See Table 3 DIP Switch Setting for relationship between DIP switch setting and PLL output
frequency when a 16MHz oscillator that comes with the board is used.

Output SW5 SW4
Frequency

(MHz) [ N2 T N1 ] No [M8[ M7 [ M6 [ M5 ] M4 M3 [ M2] M1 [ MO
133 ISl oFF | OFF [ OFF [ OFF Il OFF | OFF OFF OFF

166 OFF | OFF | OFF ON
OFF | OFF | OFF ON ON

OFF | OFF | OFF OFF OFF | OFF [lelN

Table.3 Dip Switch Setting Table

February 26, 2006 (Rev 1.1) 12/42
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User DIP Switch .
A 5bit DIP switch is connected to the I/O of FPGA. Set the switch to ON to set Low or OFF to set
High. Note that the 6-pin of SW6 is not for user switch.

Table.4 User DIP Switch Pin Assignment

BD Silk DIP Switch # FPGA Pin# | FPGA I/O Bank
USER_DSWO0 1 P20 1
USER_DSW1 2 R15 1

SW6 USER_DSW2 3 T17 1
USER_DSW3 4 120 1
USER_DSW4 5 uU18 1

1 ON Side: Low

1 OFF Side: High

Figure.8 DIP Switch Setting Diagram

Pushbutton Switch o
Four pushbutton switches are connected to the I/O of FPGA. While each switch is depressed, I/O
of FPGA is set to Low.

BD Silk FPGA Pin # FPGA 1/0 Bank K 'i USER.PSYE
SW3 | PSW1 A16 3
SW4 | PSW2 B13 3
SW5 | PSW3 C15 3
SW6 | PSW4 C14 3
SW7 | PSW5 B17 3
SW8 | PSW6 A17 3

Table.5 User Push Switch Pin Assignment

February 26, 2006 (Rev 1.1) 13/42
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Reset Pushbutton Switch

A reset pushbutton switch (SW8) is connected to an IC. Depress the switch for a short time *
(within 1.4 seconds) to output a reset pulse from a reset IC to FPGA. If the switch is depressed
for a longer time (3 seconds or more), FPGA is reconfigured.
User LED o
Five red LEDs can be used from FPGA. Each LED is turned on when set to High.
BD Silk FPGA Pin # FPGA 1/0 Bank

USER_LEDO R20 1

USER_LED1 T22 1

USER_LED2 u22 1

USER_LED3 L22 1

USER_LED4 P16 1

Table.6 User LED Assignment
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Onboard DDR SDRAM Memory
The board is equipped with four DDR SDRAM memory chips with 512Mbit, 16bit data width per
memory.

Two for Bank1 side and other two for Bank3 side share address, command and clock signals.
Therefore, from the point of view of FPGA, it looks as if two memory chips with 32bit width are
connected to the data bus. The memory chips at Bank1 side and Bank3 side are independently
connected.
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Figure.9 DDR SDRAM Memory

DDR SDRAM Memory Pin Assignment Table

BDsik | 9% | rpoaping | FPGA /0 Bank
Name
DQO Y1 3
DQ1 Y2 3
DQ2 W2 3
DQ3 V4 3
DQ4 Z 3
DQ5 Wi 3
DQ6 T5 3
DQ7 T4 3
DQ8 U1 3
12 DQ9 6 3
DQ10 R6 3
DQ11 R3 3
DQ12 P5 3
DQ13 P6 3
DQ14 P7 3
DQ15 R7 3
LDQs U4 3
uDQs R2 3
LDM V3 3
UDM R4 3
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DDR SDRAM Memory Pin Assignment Table (continued from previous page)

BDsik | 39" | rpoaping | FPGA /0 Bank
Name
A0 D3 3
Al G7 3
A2 N5 3
A3 Ci 3
Ad C26 3
A5 E3 3
A6 E4 3
A7 E1 3
A8 D1 3
A9 Fa 3
A10 F3 3
IC12 IXE G5 3
A12 Ga 3
BAO M1 3
BA1 L7 3
CK AAZ 3
ICK AAT 3
CKE F1 3
CS H2 3
RAS H3 3
CAS G1 3
WE H5 3
DQO NG 3
DQ1 NG 3
DQ2 N7 3
DQ3 M4 3
DQ4 L8 3
DQ5 M8 3
DQ6 M5 3
DQ7 L5 3
Ic13 DQ8 K7 3
DQ9 K1 3
DQ10 L1 3
DQ11 Ka 3
DQ12 K3 3
DQ13 6 3
DQ14 5 3
DQ15 H1 3
February 26, 2006 (Rev 1.1) 16/42
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DDR SDRAM Memory Pin Assignment Table (continued from previous page)

Signal

BD Silk FPGA Pin# | FPGA I/O Bank
Name
LDQS N1 3
UDQS J8 3
LDM M3 3
UDM K5 3
A0 D3 3
A1 G7 3
A2 N5 3
A3 C1 3
A4 C26 3
A5 E3 3
A6 E4 3
A7 E1 3
IC13 A8 D1 3
A9 F4 3
A10 F3 3
A11 G5 3
A12 G4 3
BAO M1 3
BA1 L7 3
CK AA2 3
/ICK AA1 3
CKE F1 3
Cs H2 3
RAS H3 3
CAS G1 3
WE H5 3

February 26, 2006 (Rev 1.1)
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DDR SDRAM Memory Pin Assignment Table (continued from previous page)

BDSik | 59" | rpoaping | FPGA /0 Bank
Name
DQO Cc21 3
DQ1 B22 3
DQ2 E20 3
DQ3 C22 3
DQ4 D22 3
DQ5 E22 3
DQ6 G18 3
DQ7 G19 3
DQ8 F22 3
DQ9 G20 3
DQ10 H17 3
DQ11 G22 3
DQ12 17 3
DQ13 H22 3
DQ14 120 3
DQ15 118 3
LDQsS F19 3
UDQS H20 3
LDM B21 3
UDM E19 3
14 A0 Y21 3
Al W21 3
A2 V20 3
A3 U21 3
Ad N20 3
A5 N22 3
A6 M22 3
A7 M15 3
A8 M16 3
A9 U19 3
A10 V19 3
IXE V22 3
A12 W22 3
BAO AAZ2 3
BA1 Y22 3
CK T16 3
ICK R16 3
CKE H19 3
CS R18 3
RAS T19 3
CAS T18 3
WE R19 3

February 26, 2006 (Rev 1.1)
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DDR SDRAM Memory Pin Assignment Table (continued from previous page)

BDsik | 99 | rpcAPin# | FPGA /0 Bank
Name
DQO K19 3
DQ1 K18 3
DQ2 K17 3
DQ3 K16 3
DQ4 L19 3
DQ5 L18 3
DQ6 21 3
DQ7 120 3
DQ8 N16 3
DQ9 N17 3
DQ10 N18 3
DQ11 N19 3
DQ12 P22 3
DQ13 R22 3
DQ14 R21 3
DQ15 P17 3
LDQsS K22 3
UDQS P15 3
LDM G17 3
UDM 121 3
16 A0 Y21 3
Al W21 3
A2 V20 3
A3 U21 3
Ad N20 3
A5 N22 3
A6 M22 3
A7 M15 3
A8 M16 3
A9 U19 3
A10 V19 3
IXE V22 3
A12 W22 3
BAO AAZ2 3
BA1 Y22 3
CK T16 3
ICK R16 3
CKE H19 3
CS R18 3
RAS T19 3
CAS T18 3
WE R19 3

Table.9 DDR SDRAM Memory Pin Assignment

February 26, 2006 (Rev 1.1)
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High Speed Extension /O Connector

Assuming the high speed image data input from an external device, the board provides 5 LVDS
pairs for data, 2 LVDS pairs for clock parallel and other signal lines at 50Q.

It also provides GND, VCC(2.5V,3.3V) and +12V power supply.

Note that input and output setting of each connector is predefined (CN1: input only, CN2: both
input and output, CN3: input only and CN4: output only). Be careful about this when option
boards are installed. The signal directions are mainly to or from FPGA.

w2 -

I
so * L BT 1 LTPREE T A ™ '
1 un[cmnrmmnummmmmj 51
L ] L ] L. W

-
IN/DUT

INPUT ONLY

Figure.10 High-Speed Extended I/0O Connector

High Speed Extension I/O Pin Assignment Table ((IP) of FPGA Pin # indicates dedicated
input pin).

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA 1I/0O Bank

1
2 +3.3V — —
3
4
5 GND — —
6 GND — —
7 JAE1 _OPT_IOO0 C11 0
8 JAE1 OPT_IO1 B11 0
9 GND — —
10 JAE1 OPT_I02 B9 0
11 JAE1 _OPT _IO3 C9 0
12 GND — —

CN1 13 JAE1 _OPT |04 D9 0
14 JAE1 _OPT_IO5 E9 0
15 GND — —
16 JAE1 OPT_lO12 A5 0
17 JAE1 OPT _I013 A4 0
18 JAE1 OPT _I014 D7 0
19 JAE1 OPT 015 E7 0
20 GND — —
21 JAE1 OPT _IO16 D5 0
22 JAE1 OPT 1017 D6 0
23 JAE1 OPT 1018 B3 0
24 JAE1 OPT 1019 B4 0
25 GND — —

February 26, 2006 (Rev 1.1) 20/42
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High Speed Extension I/O Pin Assignment Table (continued from previous page)

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0O Bank
26 JAE1 _OPT 1020 D18(IP) 0
27 JAE1 OPT 1021 D17(IP) 0
28 JAE1 OPT 1022 B17(IP) 0
29 JAE1 OPT 1023 C17(IP) 0
30 GND — —
31 JAE1 OPT 1024 D15(IP) 0
32 JAE1 OPT 1025 E15(IP) 0
33 JAE1 OPT 1026 C13(IP) 0
34 JAE1 OPT 1027 D13(IP) 0
35 GND — —

36~45
46 GND — —
47
48
9 +12V — —
50
51
52
53 +2.5V — —
CN1 54
55 GND — —
56 GND — —
57 JAE1 OPT |06 A8 0
58 JAE1 OPT |07 B8 0
59 GND — —
60 JAE1 OPT |08 F8 0
61 JAE1 OPT 109 F7 0
62 GND — —
63 JAE1 OPT 1010 A7 0
64 JAE1 OPT |01 A6 0
65 GND — —
66 JAE1 OPT 1028 A13(IP) 0
67 JAE1 OPT 1029 A12(IP) 0
68 JAE1 OPT 1030 F11(IP) 0
69 JAE1 OPT 1031 F10(IP) 0
70 GND — —
71 JAE1 OPT 1032 G10(IP) 0
72 JAE1 OPT 1033 G9(IP) 0
73 JAE1 OPT 1034 D8(IP) 0
74 JAE1 OPT 1035 C8(IP) 0
75 GND — —

February 26, 2006 (Rev 1.1) 21/42
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High Speed Extension 1/O Pin Assignment Table (continued from previous page)
BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0O Bank

76 JAE1_OPT 1036 C6(IP) 0
77 JAE1_OPT_I037 C7(IP) 0
78 JAE1_OPT_I038 A2(IP) 0
79 JAE1_OPT_I039 A3(IP) 0
80 GND — —
81 JAE1_OPT_1040|  H12(IP) 0
82 JAE1_OPT_IO41 H11(IP) 0
CN1 83
84
85 GND — —
86~95
96 GND — —
97
98 Option
99 Power o o
100
1
2
3 +3.3V — —
4
5 GND — —
6 GND — —
7 JAE2 OPT 100 F12 0
8 JAE2 OPT 101 E12 0
9 GND — —
10 JAE2 OPT 102 H13 0
11 JAE2 OPT 103 J13 0
12 GND — —
CN2 13 JAE2 OPT 104 F13 0
14 JAE2 OPT _I0O5 G13 0
15 GND — —
16 JAE2 OPT 1012 F15 0
17 JAE2 OPT 1013 G15 0
18 JAE2 OPT 1014 C15 0
19 JAE2 OPT 1015 B15 0
20 GND — —
21 JAE2 OPT 1016 A17 0
22 JAE2 OPT 1017 A16 0
23 JAE2 OPT 1018 D16 0
24 JAE2 OPT 1019 C16 0
25 GND — —
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High Speed Extension 1/O Pin Assignment Table (continued from previous page)

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0O Bank
26 JAE2 OPT_1020 A18 0
27 JAE2 OPT 1021 A19 0
28 JAE2 OPT 1022 A21 0
29 JAE2 OPT 1023 A20 0
30 GND — —
31 JAE2 OPT 1024 Cc19 0
32 JAE2 OPT 1025 Cc18 0
33 JAE2 OPT 1026 G12 0
34 JAE2 OPT 1027 J11 0
35 GND — —

36~45
46 GND — —
47
48
9 +12V — —
50
51
52
53 +2.5V — —
CN2 54
55 GND — —
56 GND — —
57 JAE2 OPT |06 G14 0
58 JAE2 OPT |07 H14 0
59 GND — —
60 JAE2 OPT |08 A15 0
61 JAE2 OPT 109 A14 0
62 GND — —
63 JAE2 OPT 1010 E14 0
64 JAE2 OPT |01 D14 0
65 GND — —
66 JAE2 OPT 1028 H15 0
67 JAE2 OPT 1029 H10 0
68 JAE2 OPT 1030 G8 0
69 JAE2 OPT 1031 F16 0
70 GND — —
71 JAE2 OPT 1032 H9 0
72 JAE2 OPT 1033 H8 0
73 JAE2 OPT 1034 C10 0
74 JAE2 OPT 1035 D10 0
75 GND — —
February 26, 2006 (Rev 1.1) 23/42
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High Speed Extension 1/O pin Assignment Table (continued from previous page)

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0O Bank
76 JAE2 OPT 1036 A10 0
77 JAE2 OPT 1037 A9 0
78 JAE2 OPT 1038 E11 0
79 JAE2 OPT 1039 D11 0
80 GND — —
81 JAE2 OPT 1040 B12 0
82 JAE2 OPT_ 1041 Cc12 0

CN2 83
84
85 GND — —
86~95
96 GND — —
97
98 Option . .
99 Power
100
1
2
3 +3.3V — —
4
5 GND — —
6 GND — —
7 JAE3 OPT_IO0 R11 2
8 JAE3 OPT_I0O1 T11 2
9 GND — —
10 JAE3 OPT 102 AB19(IP) 2
11 JAE3 OPT _I03 AA19(IP) 2
CN3 12 GND — —
13 JAE3 OPT_I04 W16(IP) 2
14 JAE3 OPT_IO5 Y16(IP) 2
15 GND — —
16 JAE3 OPT _l012 W10(IP) 2
17 JAE3 OPT 1013 Y10(IP) 2
18 JAE3 OPT 1014 ABG6(IP) 2
19 JAE3 OPT _I015 AB7(IP) 2
20 GND — —
21 JAE3 OPT _|016 AAB(IP) 2
22 JAE3 OPT 1017 Y6(IP) 2
23 JAE3 OPT 1018 Y4(IP) 2
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High Speed Extension 1/0O pin Assignment Table (continued from previous page

BD Silk | Connector Pin#|  Signal Name FPG;\ Pin | EPGA 1/0 Bank
24 JAE3_OPT 1019 | AA4(IP) 2
25 GND — —
26 JAE3_OPT 1020 | AB2(IP) 2
27 JAE3_OPT 1021 | V17(P) 2
28 JAE3_OPT 1022 | W18 2
29 JAE3_OPT 1023 | Y18 2
30 GND - —
31 JAE3_OPT 1024 | Y17 2
32 JAE3_OPT 1025 | W17 2
33 JAE3_OPT 1026 | AA17 2
34 JAE3_OPT 1027 | AB17 2
35 GND — -

36~45

46 GND — —

47

48

- +12V _ _
CN3 S0

51

52

= +25V _ _

54

55 GND — —

56 GND — —

57 JAE3_OPT 106 | U15(P) 2

58 JAE3_OPT 107 | T15(P) 2

59 GND — —

60 JAE3_OPT 108 | T13(P) 2

61 JAE3_OPT 109 | RI3(P) 2

62 GND — -

63 JAE3_OPT 1010 | Y11(P) 2

64 JAE3_OPT 1011 | AAT1(IP) 2

65 GND — —

66 JAE3_OPT 1028 | V16 2

67 JAE3_OPT 1029 | U16 2

68 JAE3_OPT 1030 | Y15 2
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High Speed Extension 1/O pin Assignment Table (continued from previous page)
BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0O Bank

69 JAE3_OPT_I1031 W15 2
70 GND — —
71 JAE3_OPT_I032 AA15 2
72 JAE3_OPT_l033 AB15 2
73 JAE3_OPT_IO34 V14 2
74 JAE3_OPT_l0O35 W14 2
75 GND — —
76 JAE3_OPT_l0O36 AA14 2
77 JAE3_OPT_I037 Y14 2
78 JAE3_OPT_lO38 R14 2
79 JAE3_OPT_l039 T14 2
CN3 80 GND — —
81 JAE3_OPT_I040 V11 2
82 JAE3_OPT_1041 U1t1 2
83
84
85 GND — —
86~95
96 GND — —
97 Option
98 Power
99 o o
100
1
2 +3.3V — —
3
4
5 GND — —
6 GND — —
7 JAE4_OPT_IOO0 u13 2
CN4 8 JAE4_OPT_IO1 u14 2
9 GND — —
10 JAE4_OPT_l102 W13 2
11 JAE4_OPT_IO3 Y13 2
12 GND — —
13 JAE4_OPT_104 P10 2
14 JAE4_OPT_IO5 R10 2
15 GND — —
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High Speed Extension 1/0O pin Assignment Table (continued from previous page

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0 Bank
16 JAE4 OPT_l012 V9 2
17 JAE4 OPT 1013 W9 2
18 JAE4 OPT 1014 AA8 2
19 JAE4 OPT 1015 AB8 2
20 GND — —
21 JAE4 OPT _l016 us 2
22 JAE4 OPT 1017 T8 2
23 JAE4 OPT 1018 W8 2
24 JAE4 OPT 1019 V8 2
25 GND — —
26 JAE4 OPT 1020 V7 2
27 JAE4 OPT 1021 u7 2
28 JAE4 OPT 1022 Y7 2
29 JAE4 OPT 1023 W7 2
30 GND — —
31 JAE4 OPT 1024 V6 2
32 JAE4 OPT 1025 W6 2

CN4 33 JAE4 OPT 1026 AB21 2
34 JAE4 OPT 1027 AB4 2
35 GND — —

36~45
46 GND — —
47
48
29 +12V — —
50
51
52
=3 +2.5V — —
54
55 GND — —
56 GND — —
57 JAE4 OPT_lO6 T10 2
58 JAE4 OPT_IO7 u10 2
59 GND — —
60 JAE4 OPT_IO8 AB10 2
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High Speed Extension 1/0O pin Assignment Table (continued from previous page

BD Silk Connector Pin # Signal Name FPGA Pin # FPGA I/0 Bank
61 JAE4_OPT_IO9 AB9 2
62 GND — —
63 JAE4_OPT_IO10 T9 2
64 JAE4_OPT_IO11 R9 2
65 GND — —
66 JAE4_OPT_1028 AB11 2
67 JAE4_OPT_l1029 AB18 2
68 JAE4_OPT_IO30 AB16 2
69 JAE4_OPT_I1031 AB14 2
70 GND — —
71 JAE4_OPT_I032 AB13 2
72 JAE4_OPT_l033 AB5 2
73 JAE4_OPT_IO34 AA10 2
74 JAE4_OPT_l0O35 Y9 2
75 GND — —

CN4 76 JAE4 OPT 1036 Y8 2
77 JAE4_OPT_I037 Y19 2
78 JAE4_OPT_lO38 AB20 2
79 JAE4_OPT_l039 AA20 2
80 GND — —
81 JAE4_OPT_I0O40 V12 2
82 JAE4_OPT_1041 AA12 2
83
84
85 GND — —

86~95
96 GND — —
97 Option
98 Power
99 o o
100

Table 10 Option I/0O Pin Assignment
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Others

°
The board provides 12 GND test points (TP16-TP19, TP21-TP27 and TP29). These test points
can be used to measure the waveform using an oscilloscope.

Figure.11 GND Test Point

Configuration Mode Selector

The DIP switch at SW7 allows you to select configuration mode. Two configuration
modes, Master Serial mode (serial configuration) and SPlI mode (serial flash
configuration), are available.

Master Serial setting
[M2:M0] = [0:0:0]

SPI setting
[M2:M0] =[0:0:1] [VS2:VS0] =[1:1:1]

Figure.12 Configuration Mode Setting Diagram
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9. How to Write into a Device

Overview of Board Configuration Circuit (with PROM)

The following figure shows the board configuration structure.

Downloading can be performed in Master Serial Configuration using either a parallel cable
4(PC4) or 3(PC3).

Note that the XC3S1600E program may require a patch file.

For more information, refer to Xilinx home page, Answer Database 22092.

CN1(PC4)

<:> XCGFOAP VO48
A —

CN2(PC3)

<:> E Higure.13 Configuration Structure

CN2(PC3)

Figure.14 JTAG Connector
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Creation of a FPGA Bit Stream File (MSC File)
1) A bit file to be created by Xilinx ISE must have FPGA Start-Up Clock as CCLK.
The following paragraph describes how to create it.

2) On Project, double-click Generate PROM, ACE or JTAG File to start up iMPACT or iMPACT
in standalone. See Figure.15.

x]
Procezzes for Source: “W4B TEST” I;|

o i finalyze Post-Place
Eai % View/Edit Placed Design

Yiew/Edit Fouted Design
Generate Pozt-Place & R

Multi Pazz Place & Foute
B3  Back-arnotate Pin Locati

= g Generate PROM, AGE, or <G |

b Configure Device GMPACT) TI
1] | 3
B Process Wiew I

Figure.15

If IMPACT is set to run in standalone mode, select Prepare Configuration File and then click
Next. See Figure.16.

Operation Mode Selection : : il

What do wou want to do first?

" Configure Devices

{+ Prepare Configuration Filesi <
(" Load Gonfieuration File Ccdf, pdrd

cgErE [ mem> | feutn | |
Figure.16
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3) Select PROM File and then click Next. See Figure.17

Prepare Gonfiguration Files il

I want to create a:

{~ System AGE File

L=

{~ Boundary-5Scan File

<EaE [ me> | wevbn | ab? |
Figure.17

4) On the Prepare PROM Files window, set parameters as shown in Figure.18 and then click Next.

Prepare PROM Files LI

Iwant to tareet a:
* Hilinx Serial PROM <
" Parallel PROM

" ¥ilink PROM with Dezien Revizioning Enabled
[T Compress Data

PRCiM File Format

{s MCS E=r=—Tpey L S § o i L l:l
u { EXD = HEX = BIM  ISG
I~ Swap Bits

Memory Fill Walue 2 Hex Digitk IFF
FROM File Mame: fvd_test ‘7{ Name of file and Pass
Location: Cr¥work¥vd_board¥ Browse.. |

<ERE | ma®> | xevt e

Figure.18
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5) On the Specify Xilinx Serial PROM device window, set parameters as shown in Figure.19.
For XC3S1600E, select “xcf’—"xcf08p”, click the Add button and then Next.

Specify Xilinx PROM Device ) il

[T fButo Select PROM

Select a PROM: Ixcf j IxchBp ;I Add |

Fozition Fart Mame
I HKCUED  —

Humber af Revisions: I vl Delete &l |

<E3E et | g |

Figure.19

6) Check the contents of the File Generation Summary window (Figure.20) and then click Next.

File Generation Summary il

—ou have entered following information
PROM Twpe:  Serial
File Format:  mes
Fill Value: FF
PROM Filename: vd test
Humber of PROM=: 1

IPozition Part Mame
] i

Click 'Mext' to add device file.

< BaiE I AN > I FyT AL

Figure.20
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7) On the Add Device File window click on the Add File button (Figure.21).

Add Device File [ x|

Data Stream : 0

Starting Address (Max B Hex Digits] : IEI
Mow start addine device filets) : fidd File.. |4_

getny | et | |

Figure.21

8) Specify a target bit file (Figure.22).

3" yntitled [File Generation Model — iMP |
File Edit ‘iew Mode Operations Cutput Help

[DeSd| sEeeaR|nEdE =%
System ACE PROM Formatter | SYF-STAPL-XSVF|

SIHILINK B,
PROM
#ci08p

=10l x|

0% Ful
Add Device 2l x]
IrALDIEME: [ B TEST x| = B e Er

"I Added Device woflsp s L]

I BATCH CMD : seth

J*e BATCH CMD : set5:

J % BATCH CMD : seth

Jt % BATCH CMD : addC

J+ BATCH CMD | seth :

[ BATCH CMD ragdr 271 /bR Jirdh_testbit RS0

LBt el o R | Aill Desien Files = St |

A=

For Help, prese F1 | |Pr0m Formatter | 2

Figure.22
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9) Only XC3S1600E exists as FPGA. So, click on the No button (Figure.23).

" yntitled [File Generation Mode]l - e |E|I£I
File Edit Miew Mode Operations OQutput  Help
=T e e =

System ACE PROM Formatter | SVF-STAPL-XSVF|

SOHILINK | | EHILINN
PROM | |
xcf08p :
33 3% Ful Add Berieg x|
Y 9 Wiould wou like to add another dezien file to
-
\“'*') Data Stream: 0 7 o]
S G Ll

Ji 4+ BATCH CWID : addDesign -version O -rarme "U000" d

i+ BATCH CHWID : addDiesviceChain -index 0

ji#** BATCH CMD : addDewice -position 1 -file "Ciiworkitaka workiWa4B TESTwdb_test hit"

'1": Loading file 'Cwrorkitaka workWAB_TESThdb_testbit' ...

INFO:AMPACT - Elapsed time = 1 sec.

done.

INFO:RPACT:501 - '1": Added Dievice xedvlad5 successfully,

GUI --- Add one device.

-
For Help, press Fi | |Prom Formatter ;
Figure.23

10) A screen as shown in Figure.24 appears. Click on the Complete button.

O3 untitled [File Generation Madel — i _I— _ID il
File Edit Yiew Mode Operations® Output  Help
JD | L B D B =e ge e 00| £f 5] 28 ex o | B D

Add Device File »
Syatem AC ]
Data Stream : 1] i
Starting Addrezs (Max & Hex Digits) ID
g Mo start adding device filels) : fdd File., |
#ci08p
93 % Full
Glick 'Finish' to start eenerating file, j
Jj s B TR GClick 'Cancel to go to user screen. AI
IR BATCE
i e
'1": Loading filt
INFOiIPAC
done.
INFCalIPAC
------------------ e [ | ot | a7
GUT - £dd one desee. J
Far Help, press F1 |Prorn Farmatter ;
Figure.24
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11) A screen as shown in Figure.25 appears. Click on the Yes button.
" untitled [File Gene ] - - o] x|
Eile Edit \Wiew Mode Operations® Quiput  Help
JD@Q| O e R e S e e )
€ e G Add Device File x|

Data Stream : i]

Starting Address (Max B Hex Digits) IEI

fdd File., |

g Maw start addine device filets) :
#cf08p

93 % Ful PROM File Generatior, %]
ant to generate file now?
T L ()

Glick 'F &=l
i *4* BATCE Glick 'Cancel’ to go to user screen. AI
Ji 4% BATCE
bt B T
'1": Loading il
INFC P AC
done.
IHMECAMPAC
------------------ <Ese | x:r | Eet | a7

[

=]

=

=

g
R

For Help, press F1 [ |Pram Formatter

Figure.25

12) When a MCS file is successfully created, a “PROM File Generation Succeeded” character
appears as shown in Figure.26.

B untitled [File Generation Mode]l - iMPAGT _ ||:||i|

ile Edit Wiew Mode Operations Cufput  Help
Ded|ieea(ssnEdE 220G
System ACE PROM Formatter | SVF-STAPL-XSVF|

SOXILINK LN
PROM

PROM File Generation Succeeded |

|»

#cf08p
93 % Full

Bl

Ji vk B TCH CHID @ setittribute -collection -atty dir sealue "UJP"

Jiex B TCH CRD ©setsttrbute -confizdesdice -attr path -value "Clworklbed board™

foert BATCH CRD ; setSttrbute -collection -attr havae sealue “vd test”

ik B TCH CMD ; generate

Opeall (377485) bytes loaded up from 0:

Using user-specified prom size of 1024E

Witing file "Chworkhed board(fed test mes".

Witing file "Chworkhed board/fed test prm”.

Writing file "Cworkivd boardifed test sig”.

GUI - Total configuration bit size = 7219904 hits.

GUI - Total configuration byrte size = 077458 hytes. J
-

For Help, press F1 |Fi|e Generation Mode |Prom Formatter iSeriaI Pram 4

Figure.26
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Downloading of a FPGA Bit Stream File (MSC File)

1) Download a bit stream file (MSC file) to PROM (XCFO8P).
Connect a download cable (PC4 or PC3) and then turn on the power switch of the board.
The following describes the download procedure.

2) On Project double-click Configure Device (iIMPACT) to run iMPACT or run it in standalone
mode (Figure.27).

2=l
Processes for Source: 4B TEST" I;l
: @ fnalvze Post-Flace
F  Wiew/Edit Placed Desien
Wiew/Edit Routed Design
Generate Pozt-Place & R
Multi Pazz Place & Route
Back-annotate Pin Locati

Proeramming File Generation Fe
Gienerate PROM, ACGE, or JTAG |

Configure Device (iMPACT) < ===
4| | 3

B Process liem I

Figure.27

If IMPACT is set to run in standalone mode, select Configure Devices File and then click Next
(Figure.28).

' =55 [Gonfiguratio AGT -0l x|
File Edit \iew Mode perations: Quiput  Help
JD | L B 8 D= ge | am oo | £ G| e = s | WL WD
Operation Mode Selection X
Boundary- e S L x|
What do vou want to do first?
i Prepare Confizuration Files
" Load Configuration File {cdf, pdr)
P+ BATCE - l
Ji ek BRTCE
IR RTEE
J BT EE
i+ BETCE
[HEEBATOE
jj##k BATCE
fi*** BATCE e VRN > Bt | sz
i+ BATCE
Jj#k B TOHTTIVILT - setFTeletence -piel svildse I due F LLoE
For Help, press F1 |C-onfigurati0n Mode | ;
Figure.28
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3) On Configure Devices select Boundary-Scan Mode and then click Next (Figure.29).

(- e [Configuration Mode]l — il ;IEILI
File Edit Wiew Mode Operations O Help
‘D@g| U R 6| 3 | ms gp (A oo |ty ]| 28 =8 s | BR M2
Configure Devices X
Boundary - S x|
I want to configure device via :
" Slave Serial Mode
" SelectMAP Mode
(" Desktop Configuration Mode
jpaE BENTEE ‘i
Jifuasz el
B ATEE
BT
i1k BRTEE
[ BATEE
e B TR
Ji#a% BATCE
Jrake BT
Jifesznitel s = - .
<FaB I T > I Fa Az AL
e BATCE = B = | I
LRl SV N o v 123 (2 (31T 0 A AL B (T o e
-

it

For Help, press F1 |Oonfiguration Mode [

Figure.29

4) On Boundary-Scan Mode Selection select Automatically Connect to Cable and Identify
Boundary-Scan Chain and then click Complete. Onboard JTAG chains are retrieved

(Figure.30).
O 5 [Configuration Mode] —‘HPT : ll = ||:||i|
File  Edit Miew Mode Operations Output  Help
JD w | % e Do e g0 mn oo st 5| e s | SO
Boundary-5can Mode Selection X
Boundary- e x|
* Butomatically connect to cable and identify | -« e—
Boundary-Scan chain
= Enter a Boundary=Scan Ghain

i #4% BRTCE ‘i
I 4% BATCE

JHEERATEE

[ #% BATCE

ff#+k BATCE

Ji#+% BETCE

H*E BATCE

AR TEE

Ji#k PR TR

IHHEBATCE = = -

< FaE I T I e AL

14 BATCE = = | |

iR B TOH I T et eIt - el SvIse [ e FALOE
Far Help, press F1 |Configuration Mode |Eloundary—8c:an ;

Figure.30
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5) Detected devices are shown on the iIMPACT window.
The board displays two devices, XCFO8P(PROM) and XC3S1600E0(FPGA) as shown in
Figure.31 (if FPGA is shown as UNKNOWN, refer to the Answer Database 22092). Click
on the OK button on Boundary-Scan Chain Contents Summary.

S untitled [Configuration Model - iMPACT - x|

File Edit Wiew Mode Operations Output Help
R E L
Boundary—Scan | Slave Serial | SelectMAP| Desktop Configuration |

Right click device to select operations

FomILIN
TDI ERILIN wxm
wcf08p w2
TDO Boundary-5can Ghain Gontents Summary

IMPACT will now direct vou to azzsociate a programming or
ESDL file with each device, starting with the first..

i J There were 2 devices detected in the boundary-=scan chain.

Figure.31

6) Double-click XCFO8P(PROM) and then specify a bit stream file (MSC file) to be downloaded.
Figure.32 shows the window after the file has been specified.

2 untitled [Configuration Mode] - iMPAGT - o] x|
File Edit “iew Mode Operations Output  Help

B R R L
Boundary—Scan | Slave Serial| SelectMAP| Desktop Configuration |

Right click device to select operations

EomILN
TDI EAILIHE wTEH-d
«cf0Bp wodvle2h
wi_test mos
TDO

Figure.32
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7) After selecting XCFO8P(PROM) (it turns red), right-click to select Program... (Figure.33).

8. untitled [Configuration Model — iMPAGT - Il:llil

Eile  Edit Wiew Mode Operations OQutput Help

DEH s g et 068280 5K
Boundary-Scan | Slave Serial| SelectMAP| Desktop Configuration |

| FoNILINK
T 1 wWrRTES4E [T
Werify
i Eraze.
¥ Blank Check
DO Readback..

Get Device ID

Giet Device Checksum

Get Device Sienatures/lzercode
IDCODE Looping...

fAzzign Mew Configuration File..

Figure.33

8) Clear the check box for Verify and then click on the OK button.
The board starts the downloading to XCFO8P (PROM). See Figure.34.

C' untitled [Gonfiguration Mode] - i il _ o] x|
File Edit Wiew Mode Operations OQutput Help
JD S| § B @B =2gp s a0 £ 22 aE BN
P Opti 7
Boundary—Scar x|
|V Erase Before Programming I~ Eunctichal Test
[ MErify — [~ On-The=Fly Praeram
[~ Bead Protect
iikite, Protect
TDI ruw FROM
VirtexT—— ™ Load FPGA
" I~ Secure Mode [~ Parallel Mode
=l
wd_tes [~ Frogram Key [ Use D4 for GF
TDi
[~ PROM/CoolRunner-I Usercode 8 Hex Digits)
| FFFFFFFF
[T HEL& UES: Enter Up to 13 characters
GUT --- &dd one dev | ;I
GUIL - #1 X =
GUL - #2 bl
Dievice #1 selected g Cancel Help
Device #1 selected
Dienrice #1 selected

|
A4

For Help, press F1 [Configuration Mode |Boundary-Scan {Ma Gonnection

Figure.34
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9) If the downloading is successfully complete, Programming Succeeded appears on the window.
See Figure.35.

B untitled [Configuration Mode] - iIMPAGT
File Edit Miew Mode Operations Cutput  Help

EE I R R L
Boundary-S5can |Sla\fe Serial | SelectMAP| Desktop Configuration |

|
«cf08p wodvla2B
wd_ test.mos

TDO

Programming Succeeded

'1': Setting user-prograramable bits. .
done,

'1'": Putting device in ISF mode. .

done.

'1": Progravaraing completed successfully.
PROGERESS END - End Operation.

Elapszed tirne = 12 zec.
| ;lj

|
[Canfiguration Mode |Boundary-Scan |Paral

Figure.35

Far Help, prezs F1

Turn off and on the board power switch or hold down the onboard reset switch (SW8) for over three
seconds to relect the downloaded data to FPGA.

A @l RESET Switch
o -

.

Figure.36 Reset Switch

When the downloaded data has been reflected to FPGA, DONE LED turns from red to green.

Data Reflection

Power off and on or hold down Reset Switch Configuration is completed.

Figure.37 DONE LED
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