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DIGILAB CC
Cyclone Processor Module

General 
Description

The DIGILAB CC is a universal FPGA prototyping and processor mod-
ule based on Altera’s Cyclone device family. It has all necessary hard-
ware to support systems featuring Altera’s NIOS softcore CPU. The 
DIGILAB CC can be used as standalone prototyping platform or as a 
flexible general purpose CPU module plugged onto custom interface 
boards. 

Features Available with any Altera Cyclone device in 324 Pin FineLine 
BGA Package
- EP1C20
- EP1C12
Small ouline, low cost board
152 user I/Os through two standard 96 pin connectors 
4 MByte (2M x 16-bit) of Flash memory
- available as non-volatile user memory
- pre-configured with 32-bit Nios factory default hardware and 

software
- on-board logic for configuring the Cyclone device from flash 

memory
1 MByte (256k x 36-bit) of synchronous SRAM
MMC/SD card socket
One RS-232 serial connector
One 4-bit DIP switch block, 2-bit user definable
Five LEDs, two of which are user definable
Joint test action group (JTAG) connector for Altera download 
cables
Crystal oscillator
Power supply circuit
Any other interfaces may be implemented on custom carrier 
boards, like e.g.
- Digital I/O
- Analog I/O
- Ethernet
- USB
- Firewire
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DIGILAB CC - Cyclone Processor Module
Preface Environmental Requirements

The development board must be stored between -40°C and 85°C. The 
recommended operating temperature is between 0°C and 70°C. Please 
contact El Camino for availability information on DIGILAB CCs that 
support the industrial temperature range of -40°C to 85°C.

The board can be damaged without proper anti-static han-
dling. Anti-static precautions should be taken before han-
dling the board.

Functional 
Description

This section describes the elements of the DIGILAB CC prototyping 
and processor module. Figure 1 shows a block diagram of the board.

Figure 1: DIGILAB CC Block Diagram
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DIGILAB CC - Cyclone Processor Module
The DIGILAB CC can be used stand-alone for prototyping purposes or 
as a processor module, connected to a custom carrier board. Figure 2 
shows the basic mechanical setup of the DIGILAB CC. The measure-
ments can be used to develop and manufacture a custom carrier board. 
Contact El Camino if you require further details on the mechanical di-
mensions of the board.

Figure 2: DIGILAB CC Mechanical Setup - Top View

All measurements are in 100 mil (= 1/10 inch = 2.54mm).
Connectors are Eurocard Type R Connectors .100 Centerline - 3 Row mounted on bottom side
Mating polarization: see drawing
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DIGILAB CC - Cyclone Processor Module
Cyclone Device

The DIGILAB CC board can be equipped with any Cyclone device in a 
324 pin FineLine BGA package. Devices supported in this package are 
the EP1C20 and EP1C12. Furthermore it is possible to select any speed 
grade. Pricing of the board will depend on the Cyclone device chosen. 

Disabel Unused Resources

When implementing custom user designs it is important to disable un-
used resources on the DIGILAB CC so that there are no bus contentions 
e.g. on the data bus connected to FLASH and SSRAM.

Power Supply

The DIGILAB CC can be used stand-alone or connected to a carrier 
board. For maximum flexibility there are the following power supply 
options:

Table 1: Disable Unused Resources

Function Signal Cyclone Pin Value

SSRAM SRAM_CE C13 ’1’ or ’Z’

FLASH MEM_FL_CE D3 ’1’ or ’Z’

RS232 RX_CYC
CTS_CYC

V10
U11

’Z’ or Input
’Z’ or Input

JTAG chain access from
within Cyclone

TDI_JTAG_MAIN
TCK

TDO_CPLD
TMS

H18
L17
P10
J14

’Z’ or Input
’Z’ or Input
’Z’ or Input
’Z’ or Input

Table 2: Power Supply Options

Option Voltage Source Jumper Settings Description

External unregulated DC
5..9 V J8 J1: 1-2

J2: 1-2
External, discrete power supply
for stand-alone use

Carrier
unregu-
lated

unregulated DC
5..9 V

J3, J11
various pins

J1: 1-2
J2: 2-3

Supply option when using
DIGILAB CC connected to a
carrier board

Carrier
regulated

regulated,
stabilized DC

3.3 V

J3, J11
various pins J1: 2-3

Supply option when using
DIGILAB CC connected to a
carrier board
El Camino GmbH 4



DIGILAB CC - Cyclone Processor Module
The total power consumption can vary significantly, 
depending on the implemented design and the clock fre-
quencies. Refer to information from Altera for details on 
Cyclone power consumption.

Figure 3: DIGILAB CC Power Supply concept
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configurations that are used by the configuration controller to load 
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DIGILAB CC - Cyclone Processor Module
new Cyclone device configurations, Nios software, or both) into flash 
memory. The Nios software includes subroutines for writing and eras-
ing this specific type of AMD flash memory.

A data sheet for the Flash device can be found at:
http://www.amd.com/us-en/assets/content_type/
white_papers_and_tech_docs/23579c1.pdf

Pinlistings can be found in table 3 on page 7

Synchronous SRAM

U2 is a 1MByte (256k x36) synchronous SRAM chip. It is connected to 
the Cyclone device so that it can be used by a Nios processor as general-
purpose zero-wait-state memory. The pre-loaded Nios maintenance de-
sign identifies the SSRAM in its address space as a contiguous 1MByte, 
32-bit-wide, zero-wait-state main memory.

The synchronous SRAM contains write, data, address and control reg-
isters. Internal logic allows the SRAM to generate a self-timed write 
based upon a decision which can be left until the end of the write cycle. 
The burst mode feature offers the highest level of performance to the 
system designer, as the SRAMs can provide four cycles of data for a sin-
gle address presented to the SRAM. An internal burst address counter 
accepts the first cycle address from the processor, initiating the access 
sequence. The first cycle of output data will be pipelined for one cycle 
before it is available on the next rising clock edge. If burst mode oper-
ation is selected (ADV=LOW), the subsequent three cycles of output 
data will be available to the user on the next three rising clock edges. 
The order of these three addresses are defined by the internal burst 
counter and the LBO input pin.

A data sheet for the SSRAM devices can be found at:
http://www.idt.com/docs/71V67603_DS_34987.pdf

Pinlistings can be found in table 3 on page 7
El Camino GmbH 6



DIGILAB CC - Cyclone Processor Module
Table 3: Memory Signals

Signal Cyclone
U11

FLASH
U13

SSRAM
U2 Signal Cyclone

U11
FLASH

U13
SSRAM

U2

A1 G6 25 DQ0 E10 29 52

A2 A8 24 37 DQ1 D11 31 53

A3 B8 23 36 DQ2 C11 33 56

A4 D8 22 35 DQ3 A11 35 57

A5 C8 21 34 DQ4 C6 38 58

A6 A9 20 33 DQ5 E6 40 59

A7 B9 19 32 DQ6 D6 42 62

A8 D9 18 100 DQ7 B4 44 63

A9 C9 8 99 DQ8 D12 30 68

A10 B10 7 82 DQ9 D13 32 69

A11 A10 6 81 DQ10 A15 34 72

A12 E7 5 44 DQ11 C14 36 73

A13 D10 4 45 DQ12 B12 39 74

A14 D7 3 46 DQ13 D14 41 75

A15 F6 2 47 DQ14 B14 43 78

A16 B6 1 48 DQ15 C7 45 79

A17 D5 48 49 DQ16 C12 2

A18 C5 17 50 DQ17 B15 3

A19 C3 16 43 DQ18 G17 6

A20 A12 9 DQ19 C15 7

A21 B5 10 DQ20 F16 8

A22 A4 13 DQ21 E15 9

MEM_F_BYTE D2 47 DQ22 E16 12

MEM_F_RESET G3 12 DQ23 D15 13

MEM_F_WP F1 14 DQ24 D17 18

MEM_FL_CE D3 26 DQ25 C17 19

MEM_OE G1 28 86 DQ26 E17 22

MEM_RDY_BSY D1 15 DQ27 D18 23

MEM_WE F3 11 87 DQ28 G14 24

SRAM_ADSC B13 85 DQ29 G18 25

SRAM_ADV E8 83 DQ30 B16 28

SRAM_BWE1 A13 93 DQ31 D16 29

SRAM_BWE2 E13 94 IOP1 C10 51

SRAM_BWE3 E11 95 IOP2 H6 80

SRAM_BWE4 A6 96 IOP3 N7 1

SRAM_CE C13 98 IOP4 C16 30

CLK_SRAM K4 89
El Camino GmbH 7



DIGILAB CC - Cyclone Processor Module
Serial Port Connector

J4 is a standard DB-9 serial connector. This connector is typically used 
for host communication with a desktop PC using a standard 9-pin serial 
cable connected to (for example) a COM-port. The transmit (TXD) 
from Nios, receive (RXD) by Nios, clear to send (CTS) and ready to 
send (RTS) signals use standard high-voltage RS-232 logic levels. U6 
is a level shifting buffer that presents or accepts 3.3-V versions of these 
signals to and from the Cyclone device.
The maintenance design uses this RS232 interface for communication 
with the NIOS processor. Together with the NIOS GERMS monitor 
program, it is possible to download NIOS programs or Cyclone config-
uration files and access most resources as well as IOs on the 
DIGILAB CC.
In the maintenance design the UART is configured as follows:
115000-N-8-2

Table 4: Serial Interface

Function
Cyclone

Signal Pin

J4 - TX TX_CYC V11

J4 - RX RX_CYC V10

J4 - RTS_RX2 RTS_CYC V12

J4 - CTS_TX2 CTS_CYC U11
El Camino GmbH 8



DIGILAB CC - Cyclone Processor Module
DIP Switches

The DIGILAB CC has four dip switches, two of which are available for 
user functions. SW1 and SW2 are connected to the Cyclone device and 
can be used by a user design.
In the maintenance design SW1 is visible through Bit 1 of the parallel 
port control_in mapped at address x480. SW2 is connected to the global 
CPU reset input.
The DIP switches SW3 and SW4 are used to select between mainte-
nance and user configurations. See the Configuration chapter for further 
information.

LEDs

The DIGILAB CC has five LEDs, two of which are available for user 
functions. LED D6 is on when IO power (VDD3_3) is present. Since 
core power is derived from IO power, the LED signals that the DIGI-
LAB CC is powered up.
LEDs 1 to 4 are connected to the configuration controller PLD U1. 
LEDs 1 and 2 (D1) are used to show the currently loaded configuration. 
See the following table and the Configuration chapter for further infor-
mation.

Table 5: Switches

DIP Switch Connected to Descripton

SW1 Cyclone - Pin B3 user configurable, on = GND / off = 3.3V

SW2 Cyclone - Pin C4
user configurable, on = GND / off = 3.3V
used as reset in the maintenance design
on = reset active

SW3 Config Controller 
PLD U1 on => force maintenance configuration 

SW4 Config Controller 
PLD U1 on => force user configuration
El Camino GmbH 9



DIGILAB CC - Cyclone Processor Module
LEDs 3 and 4 (D2) are available to the user design and connected 
through the SPARE1 and SPARE2 signals to the Cyclone device.

MMC Card Connector

The DIGILAB CC features a MultiMediaCard (MMC) connector (U9). 
This connector can be used to insert standard MMC cards. The Multi-
MediaCard is a universal low cost data storage and communication me-
dia. It was designed to cover a wide area of applications as electronic 
toys, organizers, PDAs, cameras, smart phones, digital recorders, MP3 
players, etc. The MultiMediaCard communication is based on an ad-
vanced 7-pin serial bus. All relevant MMC signals share signals with 
connector J3 row C and are connected directly to the Cyclone device. 
The communication protocol is defined as a part of this standard and re-
ferred to as MultiMediaCard mode. For compatibility to existing con-
trollers the cards may offer, in addition to the MultiMediaCard mode, 
an alternate communication protocol which is based on the SPI stan-
dard.
On the DIGILAB CC, MultiMediaCards may be used as a flexible, non-
volatile and mobile storage media. It is up to the user to create an inter-
face between the MMC card and NIOS or custom logic. Contact El 
Camino for information on future availability of ready to use MMC 
NIOS library functions and drivers.

Table 6: LEDs

LE
D Color Config PLD

Signal
Cyclone
Signal Function Description

D6 red n/a n/a Power On while DIGILAB CC
powered up

D1

red LED1 - Pin 45 n/a Maintenance
Configuration

On if maintenance configu-
ration successfully loaded

green LED2 - Pin 46 n/a User
Configuration

On if any of three user con-
figurations successfully 
loaded

D2
red LED3 - Pin 47 SPARE1 - Pin E5 Custom1 User configurable function

green LED4 - Pin 48 SPARE2 - Pin F2 Custom2 User configurable function
El Camino GmbH 10



DIGILAB CC - Cyclone Processor Module
IO Connectors J3/J11

The DIGILAB CC has two standard Eurocard Type R  .100 Centerline, 
3 Row, 96 pin connectors that may be used to interface the
DIGILAB CC module to other custom boards or logic. The connecters 
on the DIGILAB CC are plugs, mounted to the bottom of the board.

The connector types used on the DIGILAB CC are e.g.
AMP V42254B1202R960
or 
Tyco P/N: 4-1393659-5.
Possible Receptacles for custom carrier boards are:
AMP 174109-1
or
Tyco P/N: 174109-1

These part numbers are just examples. There are many options for these 
connectors like Special PCB Retention, Post Type, Termination Post 
Length, Contact Cross Section, DIN Level, Housing Material and more. 
It will depend on specific requirements of the application which recep-
tacle to choose for connecting to the DIGILAB CC. 

Most signals on J3 and J11 are connected to Cyclone IOs, some are 
clock inputs or clock outputs. There are ground and Vcc signals which 
can be inputs or outputs, depending on the chosen power supply con-
cept. Some IOs on connector J3 are shared with MMC signals.
The signals IO_UBI_(0 to 7) have pull-up resistors and are connected 
through a driver to bits 0 to 7 of the common 32 bit data bus that con-
nects the Cyclone device with the memory devices. These inputs can be 
used to read for example a hardcoded version ID from the carrier board 
that the DIGILAB CC is connected to. The EN_IO_UBI signal needs to 

Table 7: MMC Connector

Function
Cyclone

Signal Pin

IO_USR_C8_MMC9 P16

RSV_NC IO_USR_C2_MMC_RSV E14

CMD IO_USR_C3_MMC_CMD L14

CLK IO_USR_C4_MMC_CLK K16

DAT2 IO_USR_C6_MMC_DAT R11

IO_USR_C7_MMC_DAT2 P13

WRITE_PROT_FRONT IO_USR_C11_MMC_WP1 M15

CARD_DETECT IO_USR_C12_MMC_CDET M18
El Camino GmbH 11



DIGILAB CC - Cyclone Processor Module
be driven low for the driver to be activated.

The following tables list the signal names and pin numbers for these 
connectors. 

Table 8: Connector J3

J3 U11 Signal J3 U11 Signal J3 U11 Signal

A1 VDD3_3OUT B1 DGND C1 5_9V_U1

A2 P12 IO_USR_A02 B2 H16 IO_USR_B2 C2 E14 IO_USR_C2_MMC_RSV

A3 J16 IO_USR_A03_CLK B3 H17 IO_USR_B3 C3 L14 IO_USR_C3_MMC_CMD

A4 B11 IO_USR_A04 B4 H14 IO_USR_B4 C4 K16 IO_USR_C4_MMC_CLK

A5 F15 IO_USR_A05 B5 H15 IO_USR_B5 C5 DGND

A6 F13 IO_USR_A06 B6 J13 IO_USR_B6 C6 R11 IO_USR_C6_MMC_DAT

A7 F14 IO_USR_A07 B7 H13 IO_USR_B7 C7 P13 IO_USR_C7_MMC_DAT2

A8 F18 IO_USR_A08 B8 L16 IO_USR_B8 C8 P16 IO_USR_C8_MMC9

A9 F17 IO_USR_A09 B9 L15 IO_USR_B9 C9 P9 IO_USR_C9

A10 G12 IO_USR_A10 B10 M13 IO_USR_B10 C10 DGND

A11 F12 IO_USR_A11 B11 L13 IO_USR_B11 C11 M15 IO_USR_C11_MMC_WP1

A12 G15 IO_USR_A12 B12 L18 IO_USR_B12 C12 M18 IO_USR_C12_MMC_CDET

A13 G13 IO_USR_A13 B13 G16 IO_USR_B13 C13 M17 IO_USR_C13_MMC_WP2

A14 VDD3_3OUT B14 M16 IO_USR_B14 C14 5_9V_U1

A15 DGND B15 R15 IO_USR_B15 C15 DGND

A16 P14 IO_USR_A16 B16 P15 IO_USR_B16 C16 N16 IO_USR_C16

A17 N14 IO_USR_A17 B17 M14 IO_USR_B17 C17 N15 IO_USR_C17

A18 R10 IO_USR_A18 B18 R17 IO_USR_B18 C18 N13 IO_USR_C18

A19 T10 IO_USR_A19 B19 R18 IO_USR_B19 C19 N12 IO_USR_C19

A20 N18 IO_USR_A20 B20 T16 IO_USR_B20 C20 DGND

A21 N17 IO_USR_A21 B21 T17 IO_USR_B21 C21 IO_UBI_0 -> DQ0

A22 P17 IO_USR_A22 B22 U14 IO_USR_B22 C22 IO_UBI_1 -> DQ1

A23 R14 IO_USR_A23 B23 T15 IO_USR_B23 C23 IO_UBI_2 -> DQ2

A24 V13 IO_USR_A24 B24 R13 IO_USR_B24 C24 IO_UBI_3 -> DQ3

A25 U15 IO_USR_A25 B25 T13 IO_USR_B25 C25 DGND

A26 V15 IO_USR_A26 B26 U13 IO_USR_B26 C26 IO_UBI_4 -> DQ4

A27 R12 IO_USR_A27 B27 U12 IO_USR_B27 C27 IO_UBI_5 -> DQ5

A28 T11 IO_USR_A28 B28 T14 IO_USR_B28 C28 IO_UBI_6 -> DQ6

A29 T12 IO_USR_A29 B29 U16 IO_USR_B29 C29 IO_UBI_7 -> DQ7

A30 DGND B30 DGND C30 DGND

A31 NC B31 NC C31 NC

A32 NC B32 NC C32 NC
El Camino GmbH 12



DIGILAB CC - Cyclone Processor Module
Table 9: Connector J11

J11 U11 Signal J11 U11 Signal J11 U11 Signal

A1 VDD3_3BO B1 DGND C1 5_9V_B

A2 L4 IO_BOND_A02 B2 F5 IO_BOND_B2 C2 F7 IO_BOND_C2

A3 J4 CLK_BOND1 B3 F4 IO_BOND_B3 C3 G4 IO_BOND_C3

A4 L5 IO_BOND_A04 B4 E4 IO_BOND_B4 C4 G5 IO_BOND_C4

A5 L3 IO_BOND_A05 B5 E2 IO_BOND_B5 C5 DGND

A6 L2 IO_BOND_A06 B6 E3 IO_BOND_B6 C6 G2 IO_BOND_C6

A7 L6 IO_BOND_A07 B7 C2 IO_BOND_B7 C7 K15 CLK_BOND_OUT

A8 L7 IO_BOND_A08 B8 A7 IO_BOND_B8 C8 K5 IO_BOND_C8

A9 H5 IO_BOND_A09 B9 B7 IO_BOND_B9 C9 H1 IO_BOND_C9

A10 H4 IO_BOND_A10 B10 M6 IO_BOND_B10 C10 DGND

A11 H3 IO_BOND_A11 B11 D4 IO_BOND_B11 C11 N6 IO_BOND_C11

A12 H2 IO_BOND_A12 B12 M4 IO_BOND_B12 C12 N2 IO_BOND_C12

A13 M1 IO_BOND_A13 B13 M5 IO_BOND_B13 C13 N1 IO_BOND_C13

A14 VDD3_3BO B14 M2 IO_BOND_B14 C14 5_9V_B

A15 DGND B15 M3 IO_BOND_B15 C15 DGND

A16 P4 IO_BOND_A16 B16 P2 IO_BOND_B16 C16 J15 CLK_BOND2

A17 P5 IO_BOND_A17 B17 N3 IO_BOND_B17 C17 N5 IO_BOND_C17

A18 T3 IO_BOND_A18 B18 R6 IO_BOND_B18 C18 R5 IO_BOND_C18

A19 T2 IO_BOND_A19 B19 T6 IO_BOND_B19 C19 N4 IO_BOND_C19

A20 R3 IO_BOND_A20 B20 P7 IO_BOND_B20 C20 DGND

A21 R2 IO_BOND_A21 B21 P6 IO_BOND_B21 C21 V7 IO_BOND_C21

A22 P3 IO_BOND_A22 B22 U6 IO_BOND_B22 C22 U7 IO_BOND_C22

A23 R1 IO_BOND_A23 B23 U5 IO_BOND_B23 C23 U10 IO_BOND_C23

A24 R4 IO_BOND_A24 B24 T5 IO_BOND_B24 C24 T9 IO_BOND_C24

A25 R7 IO_BOND_A25 B25 T8 IO_BOND_B25 C25 DGND

A26 T7 IO_BOND_A26 B26 V6 IO_BOND_B26 C26 R9 IO_BOND_C26

A27 U8 IO_BOND_A27 B27 V8 IO_BOND_B27 C27 V9 IO_BOND_C27

A28 U4 IO_BOND_A28 B28 V4 IO_BOND_B28 C28 U9 IO_BOND_C28

A29 T4 IO_BOND_A29 B29 U3 IO_BOND_B29 C29 R8 IO_BOND_C29

A30 DGND B30 DGND C30 DGND

A31 NC B31 NC C31 NC

A32 NC B32 NC C32 NC
El Camino GmbH 13



DIGILAB CC - Cyclone Processor Module
Clocking

The DIGILAB CC development board includes a 48 MHz free-running 
oscillator that drives the Cyclone FPGA as well as the EPM3064 con-
figuration controller PLD.
The Cyclone FPGA contains two phase locked loops (PLLs) and global 
clock networks for clock management. Cyclone PLLs offer clock mul-
tiplication and division, phase shifting, programmable duty cycle, and 
external clock outputs, allowing system-level clock management and 
skew control on the DIGILAB CC.

Figure 4: Clocking Circuitry
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Table 10: Clock Signals

Signal Board Connection Cyclone Signal PLL Cyclone Pin

48MHZ n/a CLK0 1 J3

CLK_BOND1 J11/A3 CLK1 1 J4

CLK_BOND2 J11/C16 CLK2 2 J15

IO_USR_A03_CLK J3/A3 CLK3 2 J16

CLK_SRAM SSRAM PLL1_OUT0P 1 K4

CLK_BOND_OUT J11/C7 PLL2_OUT1P 2 C7
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DIGILAB CC - Cyclone Processor Module
Configuration The DIGILAB CC uses a configuration concept similar to the Altera 
NIOS development boards. It has an industry standard parallel FLASH 
chip, which is divided into two halfs. The lower half holds one factory 
default configuration as well as up to three user configurations. The up-
per half of the FLASH is available to the user design and can be used as 
non-volatile program memory in a NIOS system or for any other pur-
pose.

Figure 5: Flash Memory Allocation
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DIGILAB CC - Cyclone Processor Module
JTAG Connector

J10 is a 10-pin JTAG interface connector compatible with Altera Byte-
Blaster and MasterBlaster download cables. The JTAG connection can 
be used for any of two purposes:

Quartus II software can configure the Cyclone device (U11) with 
a new bitstream (such as .sof) file via a MasterBlaster or Byte-
Blaster download cable. Such design could provide access to the 
FLASH through the RS232 interface or any other logic.
Quartus II or MAX+PLUS® II software can re-program the con-
figuration controller device EPM3064 (U1) with a new .pof file 
via a MasterBlaster or ByteBlaster download cable.

The JTAG connection is most commonly used to download user config-
uration (such as .sof) files to the Cyclone device during logic develop-
ment and debugging.
The EPM3064 device (U1) comes factory-programmed as a configura-
tion controller. A Quartus II project that includes the design, implemen-
tation, and programming files for the configuration-controller logic is 
included with the DIGILAB CC kit. Most users will never need to re-
program the configuration controller (U1).

Re-programming U1 may result in an inoperable DIGILAB 
CC board. El Camino recommends that users discuss the 
need for re-programming U1 with El Camino before doing 
so.

Configuration Controller

The configuration controller (U1), is an Altera EPM3064 PLD. It comes 
factory-programmed with logic that configures the Cyclone device 
(U11) from data stored in flash (U13) on power-up. At power-up (or 
when the push button next to the power LED D6 is pressed), the config-
uration controller begins reading data out of the flash memory. The 
flash memory, Cyclone device, and configuration controller are con-
nected so that data from the flash configures the Cyclone device in pas-
sive-serial mode. Just before the configuration finishes, the 
configuration controller tri-states all memory control, address and data 
signals so that the user design in the Cyclone device can take over full 
control over these signals.

Maintenance and User Configurations

Up to four different configurations can be stored in the FLASH and 
loaded into the Cyclone device. Typically after power-up, the mainte-
nance configuration is loaded. The factory default maintenance config-
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uration contains a NIOS design that can be used to access the FLASH 
memory through the RS232 interface and a simple Monitor program 
named GERMS. A re-configuration can be triggered by pressing the 
push button next to LED D6 or by driving the Cyclone user I/O START-
CONFIG (pin J1) high. The configuration loaded now is one of three 
user configurations. The configuration controller will determine the 
user configuration that is to be loaded by reading three Bytes starting at 
address 0x0 from the FLASH memory (Boot Block). The only allowed 
3 Byte start addresses that may be present at address 0x0 of the FLASH 
are: 0x080000, 0x100000 and 0x180000. Any other value in the 
FLASH Boot Block at address 0x0 may lead to unpredictable results 
when a user configuration is to be loaded.
The DIP switches SW3 and SW4 can be used to force the configuration 
controller to always load the maintenance configuration or always load 
a user configuration determined by the configuration start address in the 
FLASH Boot Block. Default is SW3 - off and SW4 - off. Both on is sim-
ilar to both off with the only difference that the STARTCONFIG signal 
going from the Cyclone device will be ignored by the configuration 
controller EPM3064.

Unless both SW3 and SW4 are turned on make sure that 
any user design drives the STARTCONFIG signal (pin J1) 
to low. Otherwise a new configuartion cycle starts imedi-
ately after a user design has been loaded.

Figure 6: Configuration cycles
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DIGILAB CC - Cyclone Processor Module
The red D1 LED shows that the maintenance configuration has been 
successfully loaded, the green D1 LED shows that one of the user con-
figurations has been successfully loaded. The LEDs are driven by the 
configuration controller and therefor can only show the status of config-
urations copied from FLASH into the Cyclone device. When download-
ing through the JTAG interface the bi-colour LED D1 is not driven and 
will not show the configuration status, however the download software 
e.g. Quartus II programmer will provide status information.

The 32-bit Nios maintenance design is pre-loaded into the 
factory configuration region of the flash memory. El Cam-
ino recommends that users avoid overwriting the mainte-
nance configuration data.

Configuration Data

The Quartus II software can (optionally) produce hexout configuration 
files that are directly suitable for download and storage in the flash 
memory as configuration data. A hexout configuration file for the Cy-
clone EP1C20 device (U11) is a little less than 512 Kbytes, and thus oc-
cupies about 1/8 of the complete flash memory (U13) or 1/4 of the 
configuration area.
New hexout files can be stored in the flash memory (U13) by software 
running on a Nios processor. The preloaded 32-bit Nios maintenance 
design includes the GERMS monitor program, which supports down-
loading hexout files from a host (such as desktop workstation) into flash 
memory.

See the Altera Nios Embedded Processor Software Devel-
opment Reference Manual for a detailed description of the 
GERMS monitor program.

Table 11: User Configuration Start Addresses

FLASH Address Configuration
Selected0x000002 0x000001 0x000000

0x08 0x00 0x00 User 1

0x10 0x00 0x00 User 2

0x18 0x00 0x00 User 3
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Downloading Configuration Data into FLASH

To download user configuration data into FLASH memory or replace 
the factory default maintenance design with your own maintenance de-
sign perform the following steps:

Compile your Cyclone design in Quartus II and generate a .hexout 
configuration file.
In Quartus go to Assignments/Settings/Compiler Settings/Device
Select Device & Pin Options/Programming Files
Select Hexadecimal (Intel-Format) Output File (.hexout)
Select Start Address: 0, Count: Up
Use a standard serial cable (2-2, 3-3) to connect a PC or worksta-
tion to the RS232 connector J4 on the DIGILAB CC.
Use the nios-run utility to connect to the GERMS montior pro-
gram running on a NIOS as part of the DIGILAB CC mainteance 
design. Type nios-run -t either in a NIOS bash shell if you have a 
NIOS development environment installed or in a DOS window. 
The nios-run.exe utility can be found on the DIGILAB CC floppy 
disc.
Erase the Flash area that shall take the new configuration data. 
Flash Base: 0x400000
Maintenance: Offset: 0x008000 Erase: 0x408000 to 0x47FFFF
User1: Offset: 0x080000 Erase: 0x480000 to 0x4FFFFF
User2: Offset: 0x100000 Erase: 0x500000 to 0x57FFFF
User3: Offset: 0x180000 Erase: 0x580000 to 0x5FFFFF
(e.g. type: e480000<CR>  e490000<CR>  e4a0000<CR>  
e4b0000<CR>  e4c0000<CR>  e4d0000<CR>  e4e0000<CR>  
e4f0000<CR>)
Program the boot block with the user configuration start address
(e.g. type: e400000<CR> m400000:0000 0008<CR>)
Notice there is a blank in the above example separating two 16-bit 
words, the first going to 400000, the second to 400002
Do a relocate to the chosen configruation start address plus the 
offset of the FLASH memory in the maintenance design.
Flash Base: 0x400000
Maintenance: Offset: 0x008000 Relocate to: 0x408000
User1: Offset: 0x080000 Relocate to: 0x480000
User2: Offset: 0x100000 Relocate to: 0x500000
User3: Offset: 0x180000 Relocate to: 0x580000
(e.g. type: r480000<CR>)
Download the .hexout configuration file to the DIGILAB CC 
board.
In the Bash shell or DOS window press Ctrl-C and type
nios-run projectname.hexout
Cylce the power or press the re-config push button (next to the 
power LED D6).

All commands above can also be entered into a textfile and sent with 
nios-run to the DIGILAB CC. Furthermore it is possible to edit the .hex-
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out file with any texteditor and add the above commands at the begin-
ning of the file. A # starts a line of comment. Below is an example, how 
a command file, that prepares the User3 area for a .hexout download, 
could look like.

Sample Command file to prepare User3 area:

# erase the boot block
e400000
# program boot block for user configuration 3
m400000:0000 0018
# erase the flash user configuration 3
e580000
e590000
e5a0000
e5b0000
e5c0000
e5d0000
e5e0000
e5f0000
# do a relocate
r580000

NIOS-RUN Utility

The nios-run utility downloads code and/or data to the DIGILAB CC 
development board with the GERMS monitor running. Nios-run is also 
used as a terminal I/O program to interact with the GERMS monitor or 
any other software running on the DIGILAB CC development board. 
The nios-run utility is included part of the NIOS development environ-
ment. If the NIOS development environment is not available there is a 
copy on the DIGILAB CC floppy disc that can be started in a DOS win-
dow.

nios-run
Gives a short on-line help

nios-run -t
Starts nios-run utility in terminal mode. The default is 115200,8,N,2 
over com1:. To use a different com port type nios-run -p com2 -t

nios-run [filename]
For downloading command and .hexout files to the DIGILAB CC. To 
use another com port e.g. type nios-run -p com2 [filename]

Please see the Altera NIOS documentation for further details on the 
nios-run utility.
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Maintenance 
Design

This section describes the maintenace design pre-loaded into FLASH 
memory. It can be used to access all major resources and I/Os of the 
DIGILAB CC. For further details refer to the Quartus project of the 
maintenance design that is provided with the DIGILAB CC kit. The fol-
lowing table lists the address mapping:

The maintenance design can be restored from the files provided on the 
DIGILAB CC floppy disc if things go wrong. To restore the mainte-
nance design an Altera download cable like e.g. the ByteBlaster II is re-
quired. Connect the download cable to J10 and download the 
maintenance.sof configuration file. It should now be possible to com-
municate with the GERMS monitor through a serial connection and the 
nios-run utility. Exit nios-run by typing <ctrl> <c> and type nios-run 
[maintenance.hexout] . The maintenance.hexout file has all the com-
mands necessary to erase the maintenance configuration area, do a re-
locate and program the maintenance design into FLASH memory.

Table 12: Maintenance Design Address Mapping

Module Name Description Base Address End Address IRQ Comments

rom_monitor On-Chip Memory 0x000800 0x000FFF Holds GERMS monitor program, reset location

uart UART (RS-232 
serial port) 0x000400 0x00041F 16 115000, N/8/2

bond_a PIO (parallel IO) 0x000420 0x00042F 32 Bit bidirectional parallel I/O connected to J11/Row A

bond_b PIO (parallel IO) 0x000430 0x00043F 32 Bit bidirectional parallel I/O connected to J11/Row B

bond_c PIO (parallel IO) 0x000440 0x00044F 32 Bit bidirectional parallel I/O connected to J11/Row C

io_a PIO (parallel IO) 0x000450 0x00045F 32 Bit bidirectional parallel I/O connected to J3/Row A

io_b PIO (parallel IO) 0x000460 0x00046F 32 Bit bidirectional parallel I/O connected to J3/Row B

io_c PIO (parallel IO) 0x000470 0x00047F 32 Bit bidirectional parallel I/O connected to J3/Row C

control_in PIO (parallel IO) 0x000480 0x00048F 8 Bit parallel input, connected to various control input 
signals

control_out PIO (parallel IO) 0x000490 0x00049F 8 Bit parallel ouput, connected to various control output 
signals

dev_board_flash DIGILAB CC Flash 
Memory 0x400000 0x7FFFFF FLASH Memory of the DIGILAB CC

dev_board_ssram DIGILAB CC 
SSRAM 0x100000 0x1FFFFF Synchronous SRAM of the DIGILAB CC

read_ubi Interface to user 
logic 0x000500 0x000507 8 Bit interface to IO_UBI[7..0]
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