Short summery of all hardware platforms

This is a short description of the different hardware. The SW drivers etc. is described in the book.

HW_CASE_1A:
Slave Descriptor Address Range Size Attributes
jtag_uart 0x00009000 - 0x00009007 8 printable
onchip ram 0x00004000 - 0x00007FFF 16384 memory
Figure 1: HW_CASE_1A, Memory Map
HW_CASE_1C:
Slave Descriptor Address Range Size Attributes
jtag uart 0x00009020 - 0x00009027 8 printable
pio_in key 0x00008010 - 0x0000801F 16
pio out led 0x00008000 - 0x0000S00F 16
onchip ram 0x00004000 - 0x0000TFFF 16384 memory
sysid 0x00000000 - 0x00000007 8
Figure 2: HW_CASE_1C, Memory Map
HW_CASE_ 2:
Slave Descriptor Address Range Size IAttributes
jtag uart 0x08009018 - 0x0800901F 8 printable
sysid 0x08009010 - 0x08009017 8
altpll 0x08009000 - 0x0800900F 16
onchip ram 0x08004000 - 0x08007FFF 16384 memory
sdram controller|0x04000000 - OxOJFFFFFF 67108864 memory

Sometimes it is also problem with “system timestamp mismatch”, please ignore this problem. This

Figure 3: HW_CASE_2, Memory Map

issue has no design impact.




HW_CASE 3:

aNi @ Run Configurations

Gel
ot X EP~ Na,?l CASE_2_v2 Nios Il Hardware configuration

type filter text roject| @ Target Connection . % Debugger | [T Comman| & Source
pnections
TI -+ Remote Application ||| Propessars.

C++ Application

o

anch Group

T o5 Il Hardware
== CASE_1A Nios Il Hardware

L CASE_1C Nios Il Hardware| | | Bitf Sresm Devices:

Devie D nstance ©  Name Versior|

T

CASE_2_v2 Nios Il Hardwar
1ig 95Nl Hardware v2 (beta]

25 Il ModelSim

25 Il ModelSim v2 (beta)

d CASE_2 Nios Il Hardware ¢/ || | of*®
111

System D checks
amore mis mat

sysiem 0

(S

er Download

[7] Domnlesd ELF to selected target system

(] st srocessor
od (] et e seictoargt aystem

<

<
Filter matched 11 of 11 iter

Z

Close

Figure 4: Tick the [Ignore mismatched System timestamp] field.

Used for CASE_3A and CASE_3B

Slave Descriptor \Address Range Size Attributes
sysid 0x00009018 - 0x0000901F 8

jtag_uart 0x00009010 - 0x00009017 3 printable
TIMER HW IP 0 0x00009000 - 0x0000900F 16

onchip_ ram 000004000 - 0x00007FFF 16384 memory

Figure 5: HW_CASE_3, Memory Map

HW_CASE 4 E and CASE 4 F:

The difference between them is the CPU as shown in next figure.

Nios II/e

Nios II/f

Summary

Resource-optimized 32-bit RISC

Performance-optimized 32-bit RISC
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JTAG Debug
ECC RAM Protection

JTAG Debug

Hardware Multiply/ Divide
Instruction/Data Caches
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Figure 6: Nios economy (CASE_4_E ) and NIOS fast (CASE_4_F)

The NIOS economy has no cache.




Nios II Processor
iltera_nios2_gen2

Main Vectors Caches and Memory Interfaces Arithmetic Instructions MMU and MPU Settings

|~ Instruction cache

Size: 4 Kbytes
Add burstcount signal to instruction_master: Disable
|~ Flash Accelerator
Line Size: None b
Number of Cache Lines: 2
[~ Data cache
Size: 2 Kbytes
Victim buffer implementation: RAM e
Add burstcount signal to data_master: Disable

Use most-significant address bit in processor to bypass data cache

Figure 7: Nios Il fast has data and instruction cache

Used for CASE_4.

Slave Descriptor Address Range Size |Attributes
jtag_uart 0=x08009018 - 0Ox0800901F 8 printable
sysid 0x08009010 0x08009017 8

TIMER HW IP O 0x08009000 - 0x0800900F le

onchip ram 0=x08004000 - Ox08007FFF 16384 memory
sdram_controller |[0x04000000 0x07FFFFFF 671086864 memory
altpll 0x00000000 - 0x0000000F 1l

Figure 8: Memory map for HW_CASE_4_E and HW_CASE_4_F

When you run CASE_4_F do not close the window “OpenCore Plus Status™. It is not a free IP
component, but we can use it if we have a connection to it and it will only run for some time.

CASE_4/CASE_4 - CASE_4 - [CASE 4. — O x
elp
ode: : (Succ%
» OpenCore Plus Status X
immin
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Figure 9: Do not close down the “OpenCore Plus Status”

CASE 5A:



Slave Descriptor Address Range Size Attributes

jtag_uart 0x08009048 0x0800904F 8 printable

sysid 0x08009040 0x08009047 8

pll 0x08009030 0x0800903F 16

TIMER HW IP O 0x08009020 0x0800902F 16

pio_out_leds 0x08009010 0x0800901F 16

pio_in buttons 0x08009000 0x0800900F 16

onchip ram 0x08004000 0x08007FFF 16384 memory

sdram controller ||0x04000000 O0x07FFFFFF 67108664 memory

Figure 10: HW_CASE_5A, Memory Map

CASE 5B:

Slave Descriptor Address Range Size Attributes
jtag_uart 0x08009048 0x0800904F 3 printable
sysid 0=x08009040 0=x08009047 8

pll 0=x08009030 0=0800903F 16

TIMER HW IP 0 0x08009020 0x0800902F 16

pio out leds 0x08009010 0x0800901F 16

pio in buttons 0x08009000 0x0800900F 16

onchip ram 0x08004000 0x08007FFF 16384 memory
sdram controller (0x04000000 0x07FFFFFF 67108864 memory

CASE_GOLD:

Figure 11: HW_CASE_5B, Memory Map

Itis the end design for the practical training in this book, targeted to DE10-Litle evaluation board. It
also includes key components, such as PIO, Analog and SPI interfaces (interface to accelerometer). It
also includes one hardware based Real-Time kernel in hardware. The total embedded system fits
easy in one small and cheap FPGA device.
The hardware HW_CASE_GOLD will be used for the real-time, analog and Bluetooth cases.

Slave Descriptor Address Range Size Attributes
accelerometer_spi_0 0x080916F0 - 0x080916F1 2

jtag_uart 0x080916ES8 0x080916EF 8 printable
rs232_0 0x080916E0 0x080916E7 8

sysid gsys_ 0 0x080916D8 0x080916DF 8
modular_adc_0_sequencer_csr 0x080916D0 - 0x080916D7 8

TIMER HW_IP 0 0x080916C0 - 0x080916CF 16

pll 0 0x080916B0 - 0x080916BF 16

pll 1 0x080916A0 - 0x080916AF 16

pio_leds_out 0x08091690 - 0x0809169F 16

pio buttons in 0x08091680 - 0x0809168F 16

pio switches_in 0x08091670 - 0x0809167F 16

pio_0 0x08091660 - 0x0809166F 16
DE1Q_Lite_SSD_IP_0 0x08091640 - 0x0809165F 32

DE10_Lite Arduino IP_0 0x08091600 - 0x0809163F 64

modular adc 0 sample_ store csr|0x08091400 - 0x080915FF 512

sierra 0 0x08091000 - 0x080913FF 1024

onchip ram 0x08088000 - 0Ox0808FFFF 32768 memory
DE10_Lite VGA IP_0 0x08000000 - 0x0807FFFF 524288

sdram controller 0x04000000 - 0xQ7FFFFFF 67108864 memory

Figure 12: HW_CASE_GOLD, Memory Map



An example of the software projects in Nios Il Embedded Design Suite

S Nios Il - filey/D:/TEIS/C_kurs/HW_CASES_C_test/CASE_G(
File Edit MNavigate Search Project Run Niosll Wir

Mw | migireir @G vitsy Qv
(5 Project Explorer 2 Bg|e ¥
» 5 CASE_1A

5 5 CASE_1A_bsp [embedded_system_case_13]

» =5 CASE_1C

> B CASE_1C_bsp [embedded_system_case_1c]

s 5 CASE_2 w2

> b CASE_2_v2_bsp [embedded_system_case_/]

» 5 CASE_3

> &5 CASE_3_bsp [embedded_system_case_3]

» 5 CASE4 E

> 5 CASE_4 E_bsp [embedded_system_case_4]

> 5 CASE 4 F

> 5 CASE_4 F_bsp [embedded_system_case_4]

> 5 CASE_5A

= CASE_S5A bsp [embedded_system_case_5a]

» =% CASE 5B

5 5 CASE_S5B_bsp [embedded_system_case_5b]
» 5 CASES_GOLD_ALL
> B CASE5_GOLD_ALL_bsp [C_ing_embedded_system]

—_ o JR

Figure 13: Example of the CASE projects



