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/ Radiolet. Why modular design and module reuse?
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UniBoard Face-to-face Meeting, Bordeaux, 12-13 October 2010




< #<
#, #
/S Radiolnet.  Module reuse does not come for free
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/ Radiollet.  What is a VHDL module?
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;/ Radiolnet.  Available modules in $UNB/mModules/
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/'RadionNet  Top level of the ETH module
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UDP off-load
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/‘RadioNet  gtandard MM and ST interfaces
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MM = Memory-Mapped
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ST = Streaming
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/ Radiolet. MM and ST interface record examples

e ASTRON

TYPE t_eth_reg_mm_bus IS RECORD
-- Master In Slave Out (MISO)
rddata : STD_LOGIC_VECTOR(c_eth_data_w-1 DOWNTO 0);
-- Master Out Slave In (MOSI)
address : STD_LOGIC_VECTOR(c_eth_reg_addr_w-1 DOWNTO 0);
wrdata : STD_LOGIC_VECTOR(c_eth_data_w-1 DOWNTO 0);
wr = STD_LOGIC;
rd : STD_LOGIC;
END RECORD;

TYPE t_eth_udp_stream IS RECORD
-— Source In or Sink Out (S1SO)
ready : STD_LOGIC;
-— Source Out or Sink In (SOSl)
data STD_LOGIC_VECTOR(c_eth_data_w-1 DOWNTO 0);
valid STD_LOGIC;
sop STD_LOGIC;
eop STD_LOGIC;
empty STD_LOGIC_VECTOR(c_eth_empty_w-1 DOWNTO 0);
channel STD_LOGIC_VECTOR(c_eth_demux_channel_w-1 DOWNTO 0);
END RECORD;
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/ Radiolnet.  VHDL wrapper to encapsulate IP
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/ RadioNet  \Module VHDL test bench
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p_eth_control
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L~ eth_rxp = lcu_txp AFTER cable_delay
/-~ eth_txp = lcu_rxp AFTER cable_delay

p_lcu_transmitter
p_lcu_receiver
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~"RadioNet.  Altera SOPC system using the ETH module

- ASTRON

Bui der - sopc_tse.sopc (D:\svnroot\UniBoard_FP7\UniBoard\trunk\Firmware\desig" s\unb_tse\build\synth\guartus\sopc_tse.sopc) |:| |§| E|

Fie Edit Module qem  View Tools HNiosll Help

System Contents | Systel

Component Library Target Clock Settings /

Device Family:| Stratoc IV 5] Name Source

clk_0 External
sys_clk altpll_0.co

-Bridges and Adapterz 4

~Interface Protocols Module Name Description Clock Base End

-Interfaces - 1 e - - '

-Legacy Components

-Memoriez and Memory Controller

-Peripherals

-PLL

-Processor Additions

-Processors

-5LS

-Uniboard
av_sth
aVE_COmmOon_reg_r_w
avs_i2c_master
avs_mdio

sysid System ID Peripheral
control_slave Avalon Memory Mapped Slave sys_clk «' 0x000430a8 |0x000430af
altpll_0 Aovalon ALTPLL ays_clk
pll_slave Avalon Memory Mapped Slave clk_0 «' 0x00043030 |0x0004303%
i On-Chip Memory (RAM or ROM}
Avalon Memory Mapped Slave sys_clk ' 0x00020000 |0Ox0003££EE
JTAG UART
avalon_jtag_slave Avalon Memory Mapped Slave sys_clk «' 0x000430a0 |0x00043027
cpu_0 Nios Il Processor
instructien_master Avalon Memory Mapped Master sys_clk
data_master Avalon Memory Mapped Master IRQ 0 IRQ 31
ftag_debug_module Avalon Memory Mapped Slave ' Dx00042800 |0x0004Z£EF
timer_0 Interval Timer
- e =1 Avalon Memory Mapped Slave sys_clk «' D0x00043040 |0x0004305%
ethemon pio_system_info PIO (Parallel 10}
Widen and Invine Progessing 51 Avalon Memory Mapped Slave sys_clk ' DxDD043060 |0x0004306%
pio_debug_wave PIO (Parallel VO)
=1 Avalon Memory Mapped Slave sys_clk «' 0x00043070 |0x0004307%
pio_wdi pio_debug_wave.s1 LI
&1 Awalon Memary Mapped Slave [avalon_slave 9. 1] ik
av_eth_0 av_sgth
mme_tse Avalon Memory Mapped Slave sys_clk «' 0x00040000 |0x00040££E
mme_regq Avalon Memory Mapped Slave «' 0x00043000 |0x0004303%
mms_ram Avalon Memory Mapped Slave #' 0x00041000 |0x00041££E

) ) b

=

|

=

0x00043080 |0x00043208F

3

= [ AddressMap.. | [ Fiters.. | Fiter: Defaul
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/ Radiolnet  Avalon VHDL wrapper for ETH module
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/ Radiolnet.  Design instantiating the SOPC system

e ASTRON

unb_node_ctrl sopc_tse

unb_system_info
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/ Radiolet  goftware functions module
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- eth_rxp[0] = eth_txp[N-1]

UNB_TSE

ID

Design VHDL test bench

UNB_TSE

ID

ASTRON

.~ eth_rxp[i] = eth_txp[i-1]

UNB_TSE

ID
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/ Hadielnet - Design verification

& K
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ModelSim 5. 6.5d
File Edit View @mpile Simulate Add Project Tools Layout Window Help

lesigns/unb_tse build/synth fquartu: im,junb_f

ype |OrdefModified )
T IOy T I
i !E H

VHDL 20 09/28/1003:18:03PM

tb_unb_tze.vhd VRDL 13 03/28/10 03:18:03PM Altera Hios2 Command Shell [GCC 41 —
th_unb_tse Simu...

project [ g sm \ Uerzion 18.8,. Build 218

l Transcript

et \ 4756 5772 con 4AA B?:@5:24 scygdrivescralter
e e e [UNB_TERM]1 UMB_S0OF iz programming nodes...Waiting.
i [UNMB_TERM]1 UMB_SOF not active. Opening MHIOS II terminal.

# ** Warning: Warning: REM block tvpe ia assumed a3 AUIC . . <
R e e R L P io s 2 —terminal 2 connected to hardware target using JIAG UART on cable
Wazaing: Warning: REM block type is assumed 23 RIT0 nioz2—terminal: “USB-Blaster on nbhrollout [USB-B1", device 5. instance A

Time: 0 ps Iteration: 0 Instance: /th_unb tae_board/gen_dut_ 0/nc - - -
St STRATIXIV, PIL-lhcied o fncming elnck & il i0=2-terninal: (Use the IDE stop bhutton or Gty to terminatel
Time: 180 n3 Iteration: 3 Inatance: /tb_unb_tse_board/gen_dut_ 1/
Note: STRATIXIV PLL locked to incoming clock DdE
Time: 180 ns Iteration: 3 Instance: /tb _unb_tse_board/gen_dut_ 0/
Nove: STRATIXIV PLL locked to incoming clock ode
Time: 204 n3 Iteration: 3 Inatance: /tk_unb_tse_board/gen_dut_ 0/ DdE
Note: STRATIXIV PLL locked to incoming clock DdE
Time: 204 ns Iteration: 3 Instance: /tb unb tse board/gen dut 0/
Note: STRATIXIV FLL locked to incoming clock Dde
Time: 204 n3 Iteration: 3 Inatance: /tk_unb_tse_board/gen_dut_ 1/ DdE
Note: STRATIXIV PLL locked to incoming cleck
Time: 204 ns Iteration: 3 Instance: /tb unb tse board/gen dut 1/ Dde
Node 1 transmitted FSN = 1 ode
Hode 0 transmitted FSN = 1 DdE
Hode 1 received FSN = 1 from node 0 (frame_reg 0x00000080)
Node 0 received FSN = 1 from node 1 (frame reg 0x00000080) DdE
Hode 0 transmitted F3N = Dde
Hode 1 transmitted FSN = DdE
Node 0 received FSN = from {frame_reg 0x00000080)
Node 1 received FSN = (frame_reg = 0x00000080) ode
NHode 1 transmitted FSN =
a SN = 1
1
a
1
a
1
a

transmitted FSH = 1
received FSH = 1 from node tframe_reqg BxABBBAA8A >
transmitted FSN = 2
received FEN = 2 from node C(frame_reqg BxA0A0AA8 A >
transmitted FSH = 3
received FEH = 3 from node (frame_reqg BxA0AEAAS A >
transmitted FSH = 4
received FSHN = 4 from node Cframe_vreqg AxA080AAEA >
transmitted FEN = &5
received FEN = § from node Cframe_reqg BxA000088A >
transmitted FSH = 6
received FEH = &6 from node (frame_reyg BxB0ARAAS A >
transmitted FEN = 7

ARLAAAAAA AL

Hode transmitted F3N

Node received FSN 3 0 {frame_reg 0x00000080)
Neode 3 {frame_reg 0x00000080)
Hode
Hode
Hode
Hode

received FSN

transmitted FSN
transmitted FSN
received FSN 4 0 {frame_reg 0x00000080)
received FSN 4 0 {frame_reg 0x00000080)

WSIM 8>

|Projact: unb_tse ‘Ncw: 4,500us Delta: 13 ‘sim:!ﬂ:_unb_ma_board
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B Simulation wave window AST(%ON

File Edit View Add Format Tools Window

[T wave

N-ZH S B0 I AFS || SERR
[ | % a B
LEEN e FF||Ba0d]xiG|aceaan|f In

Messages

ftb_unb_tse_boardfgen_dut_ 0/nodefeth_dk
ftb_unb_tse_boardfgen_dut_ 0/nodefeth_sgin
ftb_unb_tse_boardfgen_dut_ 0/nodefeth_sgout
fth_unb_tse_hoardfgen_dut__0/node/testio(2)
Jtb_unb_tse_board/gen_dut__0/node/eth_led.link
Jtb_unb_tse_board/gen_dut__0/node/testiol3)
fth_unb_tse_board/gen_dut__0/nodefpout_debug_wave(31)
fth_unb_tse_boardfgen_dut__ 0/node/pout_wdi
fth_unb_tse_boardfgen_dut_ 0/node/pin_system_info
fth_unb_tse_boardfgen_dut_ 0/nodefu_system_info/cs_sim
ftb_unb_tse_boardfgen_dut_ 0/nodefu_system_infofversion_reg
ftb_unb_tse_boardfgen_dut_ 0/nodefu_system_info/id_reg
ftb_unb_tse_boardfgen_dut_ 0/node/pout_debug_wave(3)
ftb_unb_tse_boardfgen_dut_ 0/node/pout_debug_wave(2)
ftb_unb_tse_boardfgen_dut_ 0/node/pout_debug_wave(1)
fth_unb_tse_hoardfgen_dut_ 0/nodefpout_debug_wave(d) 0

=] © O = = = e O

YEe MNow 00 ps
e Cursor 1 (100 ps

4 [v]a] »

0 ps to 4551689139 ps | Mow: 4,500 us Delta: 13
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; Radolet Module Description Document
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/ Radiolnet  Conclusion
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