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All copyrights are reserved, duplication in any form is not allowed, GFEC©2008 

Regarding all parts of this product, including accessories, software, etc., the ownership 

belongs to Galaxy Far East Corporation (GFEC, in the following). Without the prior 

permission of GFEC, arbitrary duplication, copying, copy-writing or translation is not allowed. 

No type of guarantee, point of view or hint shall be given in this manual. GFEC and its staff 

will take no responsibility for the direct or indirect data loss, benefit damage, or business 

termination, which have been caused by using this manual or all information of the products 

mentioned. In addition to the above, the product specification and information covered in this 

manual are for reference only; the contents shall be updated frequently without prior 

notification. GFEC will not take any obligation and will not be responsible for any mistake 

regarding all parts of this instruction manual, which include hardware and software. 

Product names mentioned in this manual are only for identification purposes; these product 

names may belong to the trademarks or copyrights of other companies. Herewith we 

proclaim: 

� Stratix IV is a name of Altera FPGA series. 

� Synplify and Synplify Pro are the Synthesis software name(s) of Synplicity.  

� Precision is the Synthesis software name of Mentor. 

Unmentioned trademarks and names all belong to the respective company. 

Due to the fast-varying development of scientific technology, some specifications stated in 

this published manual may be out-dated and no longer applicable: the user’s understanding 

will be expected. We thus will not guarantee that this manual’s freeing from any negligence 

or mistake; a new release of updating version will be not excluded. No prior notification will 

be announced for any content revision of this manual. If there shall be changes in any 

accessory or hardware, the instruction manual will be updated accordingly at any time. For 

more detailed descriptions, please visit GFEC website or contact directly our company.  

Please do not tear off any tag or pasted paper on the circuit board; it may breach the 

recognition criteria of the product guarantee against damage.  
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1. Product Introduction 

This Development board has been designed for the IC R&D verification application. It may 

be used to support the FPGA components of the Altera Stratix IV family E series. The highest 

specification of FPGA EP4SE820H40 provides the IC designs with maximum capacity of 

813,050 ELEs (Equivalent Logical Elements), 23,130,000 bits embedded memories and 

maximum 960 available I/Os. If the now available maximum capacity of FPGA in the 

industry may not satisfy its design demands, one may use the Development board by 

implementing stacking method to expand its usable logical capacity. 

This Development board provides 40 sets of buffer protection circuits around FPGA to 

prevent a surge from damaging FPGA. For the case of verification, in addition to using AS 

Mode to store the data into the FLASH, one may also adopt JTAG to directly download the 

data into the SRAM of FPGA. This is to reduce the FLASH burning-in times to lengthen the 

life cycle of FLASH and make the verification speedier.  

In addition to the security passwords that may be burned on the Development board, another 

set of volatile memory passwords is also supported. Regarding the I/O portion, in addition to 

the pins reserved for the UART usage, one more set of USB to UART pins is also included. 

One more set of I/O ports (Mictor) for testing may be interfaced to logic analyzer.  
 

 

 

 

 

 

 

 

 

 



 

 

1.1 Stratix IV Components Introduction 

Altera Stratix IV series FPGA adopts advanced 40 nanometer processing technology to 

perform production and manufacturing. It demonstrates highest density, best performance and 

lowest-consumption features. Its core voltage is 0.9 volts and it supports multiple I/O signal 

standards. The basic units provided may reach up to 813,050 ELEs, 23 MBits embedded 

memory and 960 18-bit x 18-bit high-speed hardware multiplier-adder. Except for the regular 

logic counting units, among part of the Stratix IV components, there are embedded PCI 

Express hardware blocks, which may be directly bridged to standard PCI Express Interface. 

Regarding the advanced and sophisticated system available in the industry, Stratix IV 

components have expanded the application range of FPGA design: it may be utilized to meet 

the high performance demands required by the modern designers; use of complicated ASIC 

design flow for product developing may be thus avoided.  

 

Among the Altera Stratix IV series, there are 3 sub-series which are sectioned according to 

component capacity specifications and high speed I/O feature: they are -E, -GX, and –GT. 

StartixIV E series provide Stratix IV with FPGA components of maximum logic capacity; in 

addition to that StartixIV’s GX series provide large capacity logic gates (maximum may reach 

up to 531,200 logic units), it also provides up to 8.5 Gbps LVDS transceiver for the high 

speed I/O, the GT series of StartixIV may support 11.3 Gbps for the high speed LVDS. 

Regarding the various high logic capacity applications, all of the Altera Stratix IV series may 

satisfy the design demands.  

Stratix IV components adopt Quartus® II software package to do the design; it boasts the best 

performance and handy usage.  

Quartus® II, the software package is the most advanced and FPGA development software 

package of maximum capacity. Under a single design environment, it provides a synthetic, 

optimum and verification tool.  

For detailed FPGA Datasheet, please download directly from Altera website.  

 



 

 

1.2 Product Specification 

After you have acquired GFEC EK4SEH40 Development Board Package Box, please check 

whether the standard accessory items listed below are all included:  

� GFEC Stratix IV Development Board x 1 piece 

� ADAPTER x 1 piece（Power Adaptor of AC 110V/220V to DC 12V/5A） 

� GFEC USB Download Cable x 1 

� CD 

� GFEC Stratix IV Development Board Dedicated Connectors x 4 

� GFEC Stratix IV Development Board Dedicated Heat Sink x 1 

� GFEC Stratix IV Development Board Dedicated Pincher x 1 

� GFEC Stratix IV Auxiliary Tool for Development Board Dedicated Pincher x 1 

Stratix IV to 1.27 inch Connector Conversion Board x 1 

If any of the above-mentioned accessories has been found missing or damaged, please 

contact GFEC as soon as possible.  

Main Specifications of Stratix IV Development Board 

 Altera Stratix IV Family FineLine BGA 1517 pin Package Device(EP4SE530 to 

P4SE820) up to 813,050 LEs, 23,130K RAM Bits, 960 18X18 Multipliers & 12 PLLs 

 Altera Serial Configuration Device EPCS128 

 2 UART Serial Communication Port 

 Oscillator Socket  

 Up to 757 In/Out Pin (With I/O Protection buffer) 

 1 Mictor Connector 

 Power System For Altera device (0.9V/3.3V/2.5V) 8 Separate I/O Bank 

 Heat Sink Fan 

 JTAG Port Connector 

 AS Port Connector 

 Battery Input for Stratix IV Security System 
 

 

 

 



 

 

1.3 Reminders 
The Development board is composed of many sophisticated IC circuits and other components. 

These IC circuits may be easily damaged while being subject to the impact of static 
electricity. Please complete the preparation below and carefully read through this instruction 
manual before proceeding with formal installation.  
■ While connecting this Development board to a system of one’s own design, please do not 
plug in the pins by force if one notices that the pins on the connector are bending or it is not 
matched for smooth plugging into the socket; otherwise, it may lead to pin damage and 
function failure. Maintenance guarantee will not cover the damages mentioned. 
■ When the system has been completed of its connection, one should make every effort not to 
separate this Development board from the system of one’s own design, so as to lengthen the 
connector lifecycle. If it is necessary to separate the circuit board from the self-designed 
system, please unplug slowly by applying light and uniform force on 4 sides and use the 
enclosed-in-goods GFEC Stratix IV Development board dedicated pincher so as to avoid 
bending the pins.  
■ Please check in detail all set-up points and ensure clearing of errors before applying the 
power source. Before powering on, please make repetitive confirmations on power voltage 
and wiring. 
■ When ISP function is required, please connect this Development board and the customer 
target board after the turning on procedure of the computer has been completed. In the end, 
one then connects this Development board and Byte-Blaster II, USB Blaster or Byte-Blaster 
MV Download Cable; please section Download Cable from this Development board first if it 
is necessary to turn off the computer.  
■ Operators should put on static-electricity-ward-off equipment. Please avoid touching 
metallic wiring and IC circuit component body so as to avoid IC circuit component damage. 
■ When the circuit board has not been installed or laid unused, it is requested to put the circuit 

board on the static-protection mat or in a static-protection bag so as to avoid component 
damage. 
■ This Development board must be strictly prevented from falling or colliding, and from 
touching any wiring or components on the PCB board by conductive materials. When obvious 
damage has been found on the Development board, please do not apply power for testing to 
avoid causing danger and IC failure.  
■ When a stack is required for capacity expansion of this Development board, please confirm 
there is no I/O configuration conflict to avoid system abnormal operation or follow through 
switch damage.   
■ Please carefully operate the oscilloscope or logic analyzer while performing system 
debugging, probe short circuit should be avoided so as to avoid follow through switch 
damage. 
■ For relevant limitations and features about the ALTERA components used for this product, 
please refer to ALTERA data manual.  
■ All adjustable contact points of this product has been configured by movable jumpers: 

please do not make self-processed configuration.  
■The shorter the power cord and the download cable, the better it will be. It may reduce the 
noise. 
■ Please be reminded that differences exist between F40 and H40 inside the 1517 Pin package 
for StratixIV-E series. Part of the components within the compatible components may support 
fewer I/O pins; please notice there may be some cases of free pins.  
 
Whenever you are not clear about the description or have concerns about the usage, be sure to 
consult a GFEC engineer first before using, so as to prevent incorrect operation from causing 
damage. 
 
 
1.For detailed operation methods, one may refer to instructions on 4.4 GFEC Stratix VI-E R&D circuit board dedicated pincher usage. 



 

 

1.4 Quick Operation of Development Board 

 
1 Power System Detail See 2.4 2 Extension Connector Detail See 2.6 
3 AS Configuration Detail See 2.7 4 JTAG Configuration Detail See 2.8 
5 B1~B8 Bank Voltage Detail See 2.5 6 Battery Detail See 2.9 
7 UART  Detail See 2.10 8 Re-Configuration Detail See 2.11 
9 Oscillator Socket Detail See 2.12 10 FAN Connector Detail See2.16 
11 System Status 

Indicators 
Detail See 2.13 12 Mictor Connector Detail See 2.15 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2. Hardware Device Information 
2.1 GFEC EK4SEH40 Development Board Exterior Appearance 
The following shows GFEC Stratix IV-E Development Board Appearance Figure: 

 
 

 
 

Figure 2: GFEC Stratix IV-E Development Board Appearance 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2.2 GFEC EK4SEH40 Development Board Construct Drawing 
GFEC EK4SEH40 Development Board Construct Figure is shown below: 

 
Figure 3: Stratix IV GFEC Stratix IV-E Development Board Construct Figure 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

2.3 FPGA Compatible Models 
Table 1 below gives all IC specifications regarding Stratix IV Device Family E series. This 
Development board support capacity applies for devices such as Stratix IV-E LEs 531.2K and 
above. 

 
Table 1: Stratix IV-E Device Family 

 
Table 2 below shows packages and available I/Os supported by all ICs of Stratix IV-E Device 
Family. The package models supported by this Development board are FineLline BGA 1517 
pin  

 

Table 2: Stratix IV-E Package Offerings & Users I/O Counts 
 
 
2Portion marked in yellow is the device size which could be chosen on GFEC Stratix IV-E Development Board.  

3 Portion marked in yellow is the package compatible with GFEC Stratix IV-E Development Board.  

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2.4 Power System 
For this Development board, a user may use the delivered-in-pack power adaptor power; if a 
local power source may not supply suitable input power to adaptor or the power consumption 
is greater than the power adaptor delivered together with the package, it is all right to use 
self-provided 12 DC power input source for this Development board.   
This circuit board contains an internal power source processing circuit; the operation methods  
 
concerning power input solutions are listed below: 
 
� Using the company-provided dedicated adaptor, it is possible to convert AC110V/240V to 
DC12V. Connecting directly on J19 or JP12 to complete the power supply required by the 
circuit board, however, it is limited to a system that consumes lower than 4A. If extra demand 
is required, external power supply has to be provided additionally.  

 
 
 
 
 
 
 
 

 



 

 

2.5 VCC I/O Adjustments 
There are 8 sets of I/O banks on the Development board. On each I/O Bank, the voltage may 
be adjusted according to the customer’s requirements. The adjustable voltage of this 
Development board is 3.3V and VCC_N (one may use JP6 HEADER_3x2) that may be 
adjusted to 2.5, 1.8 and 1.2V for I/O use. The orders of Bank1~Bank8 are J26, J30, J11, J15, 
J29, J10, J14 and J17.  
The additionally provided 3.3V and 2.5V are for the use of PD1~PD8 within the IC. Their 
sequences are J25, J28, J9, J13, J27, J31, J12 and J16. 
 

  

 
 
 
 
 
 
 
 
 
 
 
           



 

 

    
 Jumper 3.3V VCC_N(≦2.5V) 

VCC_IO1 J26 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO2 J30 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO3 J11 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO4 J15 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO5 J19 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO6 J10 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO7 J14 Pin1&&Pin2 Pin2&&Pin3 
VCC_ IO8 J17 Pin1&&Pin2 Pin2&&Pin3 

PD1 J25 Pin1&&Pin2 Pin2&&Pin3 
PD2 J28 Pin1&&Pin2 Pin2&&Pin3 
PD3 J9 Pin1&&Pin2 Pin2&&Pin3 
PD4 J13 Pin1&&Pin2 Pin2&&Pin3 
PD5 J27 Pin1&&Pin2 Pin2&&Pin3 
PD6 J31 Pin1&&Pin2 Pin2&&Pin3 
PD7 J12 Pin1&&Pin2 Pin2&&Pin3 
PD8 J16 Pin1&&Pin2 Pin2&&Pin3 

 
*Please refer to 2.5 for VCC_N Configuration 
                                             
2.6 Available I/O Mapping of Development Board 
This Development board will bridge all FPGA available I/Os to pass the follow through 
switch to the connector in order to protect all FPGA I/Os from damage caused by external 
over-rated voltage or current.  While putting this Development board under circuit 
verification, please notice that not all compatible components have enough I/O pins available 
for use. When one is doing I/O pins planning, one should notice the I/O pins location that are 
supported by different components to ensure that this Development board is suitable for 
replacement of gate count FPGA in different sizes. 
The pin locations for dedicated function of usage of this Development board are described in 
the following: 
 
 
 
 
 
 
 



 

 
 



 

 
 



 

 

 
Table 3: Stratix IV-E Device Family Dedicate Pin 

 
If not all User I/Os have been used because of practical design requirements, it is 
recommended to reserve all unused pin as input and pull high or pull low  
unused dedicate inputs pin through resistors to reduce system noise. 
 
While connecting this Development board to a customer-designed system, one should make 
every effort not to separate this Development board from the system of customer design. If 
bended pins or mismatches between pins and sockets inside the connector have been found 
please do not plug in the pins by force. If it is necessary to separate the circuit board from the 
customer -designed system, please unplug slowly by applying light and uniform force on 4 
sides and use the enclosed-in-goods GFEC Stratix IV Development board dedicated pincher 
so as to avoid bending the pins. One may refer to 4.4 for detailed operation method.  
 
 
 
 
 
 
4.For detailed configuration, one may refer to 3.2.5, the compatibility configuration of Stratix IV-E Device Family.  



 

 

2.6.1 JP1 & JP5 

 
               Table 4 One of JP1 & JP5       Yellew area is Bank2/Blue area is Input only 



 

 

 
              Table 5 Two of JP1 & JP5        Yellew area is Bank1/Blue area is Input only 

 



 

 

2.6.2 JP2 & JP6 

 

Table 6 One of JP2 & JP6  

 



 

 

 
Table 7 Two of JP2 & JP6  

 



 

 

2.6.3 JP3 & JP7 

 
            Table 8 One of JP3 & JP7  Yellew area is Bank6/Blue area is Input only 

 



 

 

 
        Table 9 Two of JP3 & JP7  Yellew area is Bank5/Blue area is Input only 

 



 

 

2.6.4 JP4 & JP8 

 
Table 10 One of JP4 & JP8  



 

 

 

 
Table 11 Two of JP4& JP8  



 

 

2.7 AS (Active Serial) Header 
Altera FPGA may be burned in by many methods. This Development board has been 
enclosed together with configuration device EPCS128 on delivery, and, AS connection ports 
have been reserved. One is able to use USB-Blaster or Byte-Blaster II Download Cable to 
perform of configuration device EPCS128 configured. Please refer to 3.2.4, Step By Step 
Operation for detailed ISP ( in system program ) usage method. 

 

 
2.8 JTAG Header 
This Development board provides a JTAG Connector to be used at the initial R&D phase 
when RTL codes are not completely done and it needs frequent program revision. It is to 
reduce the usage of configuration device burning time and number of times for burning. It 
also reduces the configuration time. 
Please refer to 3.2.3, Step By Step Operation for detailed JTAG usage method. 

 
 



 

 

2.9 Battery 
Regarding this Development board, not only the original AES may be used as the security 
password for permanent storage: it also provides a battery contact point; a user may hook up 
to BR1220 or BR2447A battery by himself for storing another set of volatile security 
passwords, which is first burned in and then stored in FPGA to function as a double insurance 
for security. This security password will vanish when the battery is dead. 
 

Please confirm the battery polarities while installing the battery so as to avoid damaging ※

FPGA. 

 

 
 
 
 
 
 
 
 
 
 



 

 

 
2.10 UART                                          
Two sets of connectors are provided on this Development board for the user to do UART 
connection. One set may be directly pulled out for use from pin J34. One may use the USB 
connector on the board and use FTDI adaptor to convert USB to UART. 

 

Table 12: UART in GFEC Stratix IV-E Development Board 

 

 
 
 
 
 
 



 

 

 
2.11 Re-Configuration 
On this Development board, a push button switch (S1) is provided; it may serve to renew the 

mechanism for configuration FPGA from the serial configuration device.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2.12 Clock Signal Usage 
This Development board provides two types of input clock signals; they are described in the 
following:  
 Extension I/O Connector 
 Oscillator Socket (Half size) 
Inside this Development board, the half-size quartz oscillator has been defaulted as clock 
input for the board. The clocks input to Altera Stratix IV-E Device Family have been 
equipped with jumpers to adjust that to which clock pins the oscillator signal shall be input. 
The detailed data are as follows: 

 
Table 13 Clock in GFEC Stratix IV-E Development Board 

 
 
 
 
 
 
 



 

 

 
 
 
 
2.13 System Status Indicators 
There are 11 LEDS provided on this Development board for a user to catch on the system 
status of this Development board.  
 
 
 
 
 
 
 
 
 
 

 

 

*Please refer to 2.5 (VCC I/O Adjustment) 

Status LED  Location
1.5V POWER GOOD D18 
VCC INT POWER GOOD D6 
VCC_N POWER GOOD* D5 
3.0V POWER GOOD D7 
4.0V POWER GOOD D9 
2.5V POWER GOOD D8 
OK(configure success) D11 
NG(configure Failure) D10 
URxD Transmission D14 
UTxD Transmission D15 
TxD Transmission D12 
RxD Transmission D13 



 

 

 
2.14 Electrical Specification Features of I/O Follow Through Switch 
On this Development board, all Stratix IV-E FPGA I/Os will be passed to JP1~JP8 via the 
follow through switch, on the front and reverse side, there are 40 pieces of buffers in total; 
each buffer provides 20 channels. The main function of a buffer is to suppress the external 
input signal of more than 3.3 Volts down to 3.3V, then resend it to Altera FPGA I/O pins. So 
the buffer may provide protective function to allow an input signal of 5V to FPGA. The 
buffer in each channel may provide a maximum of 120mA. However, each buffer may 
provide a maximum of 0.5 watt power consumption. So, for multiple sets of high current 
driving demands, that should be spread into different pieces of buffers. While using extension 
I/Os, one should avoid short circuiting to VCC or GND; otherwise, it may easily lead to 
follow through switch damage.  
*Buffer Component Code is IDT QS32X861 

 

 

 
 



 

 

 
2.15 Mictor Connector 
This Development board provides a universal connector for the connection to logic analyzer, 
hybrid signal oscillator and for tracing, and debugging. 

 

Table 14: Pin Connect in Mictor 
*Same color represents same set of BANK 



 

 

 
2.16 FAN Power Connector 
This Development board provides a set of heat sinks together with a 5V heat-dissipation fan. 
When FPGA is set into operation and the temperature rises, one may move the heat sinks and 
heat-dissipation fan on the top of FPGA to enhance FPGA heat dissipating.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
3. Software Relevant Information 
 
3.1 QuartusII Version Support 
 
From version 9.0, QuartusII has begun to support Stratix IV-E Device Family. If it is within 
the contracting time of the software maintenance, you shall receive an upgrade CD sent by 
Altera, you may also contact GFEC and file an application for beta software. 
 
Stratix IV-E Device Availability POF 

 
Table 16 Quartus II Support Stratix IV-E Timing Model & POF 
 
 
 
 
 
 
 
 
 
 
 



 

 

3.2 Software Operation 
Since FPGA is fabricated by using SRAM as the basis, so, there are two modes JTAG (*.SOF) 
and AS (*.POF) on the Development board for performing FPGA configuration; the JTAG 
mode focuses on FPGA configuration , and, the AS mode is mainly for the use of burning 
serial configuration EPROM. In the following, we will assist to understand how to perform 
serial configuration EPROM and FPGA burning actions via a step-by-step approach.  
 
If it is only for burning FPGA or EPROM in a lab without the necessity of doing compiling, 
one needs not to install the entire version of Quartus II; Quartus II Programmer Only may be 
installed instead. The size of this program is about 20~30MB. It relatively saves the HD space 
and occupies fewer system resources, but with the same operation procedure. This program 
may be downloaded from Altera's Website or may be found on the installation CDs provided 
by GFEC.  
3.2.1 Hardware Setup                                    
When using Quartus II for the first time and before performing burning flow, one has to do 
the configuration according to the adopted download cable. If configuration has been 
completed, one may directly proceed with 3.2.3 (JTAG) or 3.2.4 (AS).  
 
1. Executing in Quartus II Tools Programmer 

 
 
 



 

 

2. Proceeding first with hardware setup, configuring burning hardware (download cable) 

 
3. When seeing any option items in "Available hardware items," if one is not able to select the 
correct hardware, one must go on to the next step to add hardware via "Add Hardware." If on 
this screen, "Available hardware items" provides an option, one may advance directly to step 
5. 

 
4. Under hardware type, one may choose "Byte-Blaster MV or Byte-Blaster II," then, please 
check whether the field in port is "LPT1;" if USB-Blaster is chosen, the field of port should 
be "USB." After completing configuration, select OK and move to the next step. This 
completes "Add Hardware."  
 
 
 
 
 
 
 



 

 

 
5. Based on the currently used hardware, from among Byte-Blaster II, Byte-Blaster MV, 
Ethernet-Blaster or USB-Blaster, please select its corresponding hardware configuration. In 
the final step, one checks whether the selected device may be seen on "Currently Selected 
Hardware." When configuration has no error, the hardware configuration is then done. 
Closing the window, one may then perform JTAG burning or AS Mode burning inside the 
programmer. If it is first-time use of USB Blaster, please refer to 4.3 for driver installation. 
 

 

 
 
 
 
 
 
 
 
 
 



 

 

3.2.2 Configuration Device Setting                                
On this Development board, a serial configuration device EPCS128 has been provided. One 
may directly configure the burning-file format for being used by EPCS128 components, 
which is produced by Quartus II, before the entire project goes on with compiling; this may 
avoid the additional actions taken for file transformation. 
 
1. In Quartus II, selecting assignments device, performing the configuring for "Configuration 
Device." 

  
2. Performing configuring for "Configuration Device" by selecting device & pin options. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
3. Selecting configuration table and confirming that configuration scheme is in Active Serial 
Mode. Its configuration device is EPCS128. 

 
 

After completing the above, when the entire project completes the compiling action, Quartus 
II will automatically generate the corresponding burned files (POF). It is then to perform the 
burning of the configuration device by referring to 3.2.4.   

 



 

 

3.2.3 JTAG 
The JTAG is mainly for configuration Altera Stratix IV FPGA usage on this Development 
board; it requires using the SOF burn-file produced by QuartusII for configuration . While 
using this mode, data will vanish after power has been turned off. The step has to be repeated 
again after re-turning on the Development board power. However, this type of configuration 
mode requires shorter time.  
 
1. Executing in Quartus II Tools Programmer 

 

2. Selecting "JTAG" in mode field. If hardware setup shows "No Hardware," one needs to 
proceed again with the steps in 3.2.1 Hardware Configuration. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
3. From "Add File," adding in the file which needs to be burned in to FPGA. 

 
4. Selecting files (*.SOF) to be burned in. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

5. Make sure that checksum, device are free from errors, then click on "Program/Configure" 

.  
6. First, use the Power Cable to supply power to the Development Board. When completed, 
use the Download Cable to connect the JTAG Header (7) from the Development Board to the 
computer. Press “start”. 
 

 

 

 

 

 

 

 

 

7 One may refer to 2.8, JTAG Heard location. 



 

 

 

7. After the progress reaches 100%, JTAG download flow is completed. 

 
8. In the end, one may confirm again the message window to see whether "Successfully 
performed operation(s)" has been displayed. If there is a red error or warning generated, it 
will be necessary to repeat the check on peripheral configuration and hardware connection, 
then perform again the entire flow. 

 
 
3.2.4 Active Serial Programming (AS)                     
This Development board adopts Active Serial Programming (AS) Mode to burn in serial 
configuration device (EPCS128). Once the correct burning process has been completed, the 
serial configuration EPROM will automatically perform the configuration for Altera Stratix 
IV-E Device Family, whenever the Development board power has been turned on.  
1. Choosing "Active Serial Programming" in Mode field. If "Hardware Setup" shows no 
hardware, one needs to proceed again with the steps in 3.2.1 Hardware Configuration. 



 

 

 

2. Selecting the burning file (*.POF) which is to be burned in Serial Configuration EPROM, 
then choosing "Open."  

 

3. Making sure device and checksum are free from errors, then clicking "Program/Configure."  



 

 

 

4. First, use the Power Cable to supply power to the Development Board. When completed, 
use the Download Cable to connect the AS Header (8) from the Development Board to the 
computer. Press “start”. 
 

 
5. After the progress reaches 100%, JTAG download flow is completed. 

 
6. In the end, one may again confirm the message window to see whether "Successfully 
performed operation(s)" has been displayed. If there is a red error or warning generated, it 
will be necessary to repeat the check on peripheral configuration and hardware connection, 
and then perform again the entire flow. 

 
 
 
8 Please refer to 2.7 for AS Header location.  



 

 

 
 
3.2.5 Compatibility Configuration of Stratix IV-E Device Family  
Capacities of EP4SE530~EP4SE820 are provided on this Development board; it allows an IC 
designer to select according to practical requirements in order to avoid the consideration of 
replacement due to different logic capacity, which may cause incompatibility among I/O pins. 
One may configure in QuartusII so as to avoid occurance of this problem. 
1. Selecting assignments device in Quartus II. 

 

2. Selecting "Migration Devices" in migration compatibility 



 

 

 
3. Selecting compatible components from compatible migration devices to selected 
immigration devices, then choosing "OK."  

 

4. Then, choosing "Device & Pin Options…"  



 

 

 
 
5. Configuring "Reserve all unused pins" to be "As input 
tri-stated" in the "Unused Pins" menu.  
 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

4. Appendix 
 
4.1 Installation Instructions for Byteblaster MV/II in Windows 2K/XP 
If one cannot find any hardware when performing hardware setup in the Programmer, it will 
be necessary to adopt the following steps to proceed with manual installation.  
 
1. Support version: 
 Quartus II 5.0 or later 
2. Drivers path: 
  QuartusII <QuartusII install path>\Drivers\win2000 
Default path=c:\Altera\<QuartusII version>\drivers\win2000 
3. Installation Procedure 
 To Console 
  Selecting Installation, Removal and Hardware troubleshooting 

 

  Selecting Next Step 
 
 



 

 

 
  Selecting Add/Troubleshooting Device, then selecting Next Step 

 
  Selecting "Adding a Device" 

 
  Selecting "No, I wish to choose the hardware from the list" 

 
  Selecting Audio Effect, Video and Game Controller 
 



 

 

 
  Selecting "Floppy Installing" 

 
  Selecting "Browsing" 

 
  Locating File Position, then selecting "Open,"  

 
   choosing "Confirm" 



 

 

 
   Selecting "Yes" 

 

  Selecting "Altera Byte-blaster" 

 
  Selecting "Yes" 

 
  Selecting Next Step 



 

 

 
  Selecting Completion 

 
  Selecting "Reboot the Computer" 

 
4. Make sure whether the installation is successful? 
  Moving to My Computer on Desktop and clicking on mouse right button and choose 

Content 

 
  Selecting Device Manager under Hardware 

 



 

 

  Selecting Audio Effect, Video and Game Controller 

 

  If Altera Byteblaster appears, it represents that installation is successful! 
4.2 Modification Approach for Compatibility Problems in Microsoft 
Windows XP SP2 
If a user first installs Quartus II software in MS Windows XP before installing MS Windows 
XP SP2 software, he will have to re-install Byte-blaster driver program and may then be able 
to use Programmer to embark program download to hardware. The way to reinstall is 
described below: 
 
Cd altera\quartusXX\drivers\i386 
Bblpt.exe /r —removes the ByteBlaster driver 
Bblpt /i —reinstalls the ByteBlaster driver 
Net start ALTERABYTEBLASTER 
 
4.3 USB Blaster Driver Installation 
When using USB Blaster, one has to install USB Blaster driver first. The required drivers are 
all saved in the default directory of Quartus II installation. Detailed USB Blaster 
specifications may be enquired via GFEC or Altera website.  
 
Quartus II <Quartus II install path>\Drivers\usb-blaster 
Default path=c:\Altera\<Quartus II Version>\drivers\usb-blaster 
 
1. When USB Blaster has been plugged into a USB expansion slot, Windows will 
automatically prompt "Adding a new hardware item." After selecting "Manually selected 
hardware from the Windows List (Advanced Option)," choosing Next Step. 



 

 

 
2. Selecting "Search inclusively this location" inside "Searching the best driver from these 
locations," using browser to find the location of USB-Blaster driver. If the directory is default, 
one may directly key in "C:\altera\<Quartus II Version>\drivers\usb-blaster," then proceed to 
next step. 

 

3. After selecting Altera USB-Blaster, go to Next Step. 



 

 

 
4. Selecting "Continue Installing" button, keeping on installing Altera USB-Blaster driver.  

 
5. This completes the installation procedure of Altera USB-Blaster.  



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

4.4 Usage Method of GFEC Stratix IV-E Development Board Dedicated 
Pincher 
When this Development board is delivered from the factory, a piece of GFEC Stratix IV-E 
Development Board dedicated pincher will be included. Its function and purpose are to 
protect the extension I/O connector from wearing out after long-term usage, which may be 
due to abnormal separation operation and thus leads to the connector failure of use.  
So, if one needs to separate the GFEC Stratix IV-E Development board from a 
customer-designed system, please use the dedicated pincher for GFEC Stratix IV-E board and 
follow the step-by-step method below.  
 
This pincher tool provides only a method to assist a user to separate GFEC Stratix IV-E from 
a customer -designed system, it absolutely does not in any situation guarantee that base board 
will not be subject to damage. While using, please be very careful about whether GFEC 
Stratix IV-E Development board has been deformed or has other problems.  
In figure 4 below, it is GFEC Stratix IV-E Development board dedicated pincher. It may be 
sectioned into two parts; here we name it as A and B to facilitate the description as shown in 
the figure: 

 

Figure 4: Appearance Drawing of GFEC Stratix IV-E Development Board Dedicated Pincher 
 
In consideration of the circuit board damage caused due to the usage of a customer -designed 
system, our company has included an additional supplementary tool for GFEC Stratix IV-E 
Development Board Dedicated Pincher; it is for bundled usage to protect the system circuit 
board. Its appearance drawing is shown in Figure 5.  

 
Figure 5: Supplementary Tool for GFEC Stratix IV-E Development Board Dedicated Pincher 



 

 

 
Furthermore, before proceeding with the description, we will divide GFEC Stratix IV-E 
Development Board into 4 parts, as shown in Figure 6.  

 
Figure 6: Complete Chart of Connection between GFEC Stratix IV-E Development Board and 

the customer-designed System 
An example is given below to demonstrate how to use GFEC Stratix IV-E Development 
Board Dedicated Pincher and its supplementary tool, and how to separate GFEC Stratix IV-E 
Development Board from the circuit board of a customer-designed system.  
 
1. Please move first to A Side and use the direction of GFEC Stratix IV-E Development 
Board Dedicated Pincher B, locate a suitable position between GFEC Stratix IV-E 
Development Board and the customer -designed system; please refer to the following figure.  

 
 



 

 

 
2. Rotating upward the GFEC Stratix IV-E Development Board Dedicated Pincher 

 

3. Please move to the other side of A side, and locate a suitable middle position between 
GFEC Stratix IV-E Development Board and the customer -designed system; please refer to 
the following figure.  

 

4. Rotating Upward the GFEC Stratix IV-E Development Board Dedicated Pincher: now, the 
A side part, circuit board of customer -designed system and GFEC Stratix IV-E Development 
Board should be separated.  



 

 

 
5. Please move to B Side position in figure 6, making use of the direction of GFEC Stratix 
IV-E Development Board Dedicated Pincher B. If there is congenital design limitation that 
leads to failure of direct usage, one may use the direction of GFEC Stratix IV-E Development 
Board Dedicated Pincher A, and apply together the supplementary tool to use together with 
GFEC Stratix IV-E Development Board Dedicated Pincher. Please refer to the figure below. 

 
 
6. Rotating upward the GFEC Stratix IV-E Development Board Dedicated Pincher 



 

 

 
7. Same as Step 5: Pull D Side up.  
8. Now, the Stratix IV-E Development Board should have been separated from the 
customer-designed system.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

4.5 Dimension Drawing 

 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

4.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
4.8 Reference Data 
Stratix IV-E Device Handbook 
Volume 1 - Stratix IV Device Handbook 
Section I. Device Core 
Chapter 1. Stratix IV Device Family Overview 
Chapter 2. Logic Array Blocks and Adaptive Logic Modules in Stratix IV Devices 
Chapter 3. TriMatrix Embedded Memory Blocks in Stratix IV Devices 
Chapter 4. DSP Blocks in Stratix IV Devices 
Chapter 5. Clock Networks and PLLs in Stratix IV Devices 
Section II. I/O Interfaces 
Chapter 6. I/O Features in Stratix IV Devices 
Chapter 7. External Memory Interfaces in Stratix IV Devices 
Chapter 8. High Speed Differential I/O Interfaces with DPA in Stratix IV Devices 
Section III. System Integration 
Chapter 9. Hot Socketing and Power-On Reset in Stratix IV Devices 
Chapter 10. Configuration, Design Security, Remote System Upgrades with Stratix IV 
Devices 
Chapter 11. SEU Mitigation in Stratix IV Devices 
Chapter 12. JTAG Boundary Scan Testing 
Chapter 13. Power Management in Stratix IV Devices 
Volume 2 - Stratix IV Device Handbook 
Section I. Transceiver Architecture 
Chapter 1. Stratix IV Transceiver Architecture 
Chapter 2. Stratix IV Transceiver Clocking 
Chapter 3. Configuring Multiple Protocols and Data Rates 
Chapter 4. Reset Control and Power Down 
Chapter 5. Stratix IV Dynamic Reconfiguration 
Volume 3 - Stratix IV Device Handbook 
Section I. Transceiver Configuration Guide 
 
 
 
 
 
 
 
 
 



 

 

 
Chapter 1. ALTGX Transceiver Setup Guide 
Chapter 2. Transceiver Design Flow Guide 
Chapter 3. Stratix IV ALTGX_RECONFIG Megafunction User Guide 
Volume 4 - Stratix IV Device Datasheet 
Section I. Stratix IV Device Datasheet 
Chapter 1. DC and Switching Characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Quartus II Handbook 
Design & Synthesis 
  Chapter 1. Design Planning with the Quartus II Software 
  Chapter 2. Quartus II Incremental Compilation for Hierarchical & 
Team-Based Design 
  Chapter 3. Quartus II Design Flow for MAX+PLUS II Users 
  Chapter 4. Quartus II Support for HardCopy Series Devices 
  Chapter 5. Engineering Change Management 
  Chapter 6. Design Recommendations for Altera Devices 
  Chapter 7. Recommended HDL Coding Styles 
  Chapter 8. Quartus II Integrated Synthesis 
  Chapter 9. Synplicity Synplify & SynplifyPro Support 
  Chapter 10. Mentor Graphics Precision RTL Synthesis Support 
  Chapter 11. Mentor Graphics LeonardoSpectrum Support 
  Chapter 12. Synopsys Design Compiler FPGA Support 
  Chapter 13. Analyzing Designs with Quartus II Netlist Viewers 
Design Implementation & Optimization 
  Chapter 1. Assignment Editor 
  Chapter 2. Command-Line Scripting 
  Chapter 3. Tcl Scripting 
  Chapter 4. Managing Quartus II Projects 
  Chapter 5. I/O Management 
  Chapter 6. Mentor Graphics PCB Design Tools Support 
  Chapter 7. Cadence PCB Design Tools Support 
  Chapter 8. Area & Timing Optimization 
  Chapter 9. Power Optimization 
  Chapter 10. Timing Closure Floorplan 
  Chapter 11. Netlist Optimizations & Physical Synthesis 
  Chapter 12. Design Space Explorer 
  Chapter 13. LogicLock Design Methodology 
  Chapter 14. Synplicity Amplify Physical Synthesis Support 
 
 
 
 
 
 
 



 

 

 
Verification 
  Chapter 1. Quartus II Simulator 
  Chapter 2. Mentor Graphics ModelSim Support 
  Chapter 3. Synopsys VCS Support 
  Chapter 4. Cadence NC-Sim Support 
  Chapter 5. Simulating Altera IP in Third-Party Simulation Tools 
  Chapter 6. TimeQuest Timing Analyzer 
 TimeQuest Analyzer Quick Start Tutorial 
  Chapter 7. Switching to the TimeQuest Timing Analyzer 
  Chapter 8. Classic Timing Analyzer 
  Chapter 9. Synopsys PrimeTime Support 
  Chapter 10. PowerPlay Power Analysis 
  Chapter 11. Signal Integrity with Third-Party Tools 
  Chapter 12. Quick Design Debugging Using SignalProbe 
  Chapter 13. Design Debugging Using the SignalTap II Embedded Logic 
Analyzer 
  Chapter 14. In-System Debugging Using External Logic Analyzers 
  Chapter 15. Design Analysis & Engineering Change Management with Chip 
Planner 
  Chapter 16. In-System Updating of Memory & Constants 
  Chapter 17. Cadence Encounter Conformal Support 
 Chapter 18. Synopsys Formality Support__ 


