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Testing environment

& arbiter
+ block under testing
req[-] id[--] ,  =stimulus
stimulus ﬁ“[“‘] ti ti |
< . e 1 < generating stimulus
pre_grt[] &= check
< checking validity

check
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Signals and timing

& Say N-bit request
+i.e., N masters

&= req[N-1:0]
+ Where req[0] has the highest priority

clk
(highest priority) REQO l; ,% [ ,:‘ ! ! ! ! = grt[N-l:O]
REQL W + grt[0] corresponds to req[0]
I 1 : :
| |
1 1
| |

A £ id[M:0]

<+ which master has grant
+ M = log2(N)
+id[M] is valid flag
5 i.e., id[M]=0 means there is no winer
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Prepare your own priority-based arbiter

# Go to $(PROJECT)/arbiter_project/arbiter_priority directory
& You have to fill ‘rtl/verilog/arbiter.v’ file

& Then, go to ‘sim/modelsim’ directory
+ ‘sim_define.v’
‘WIDTH’ determines the number of maters, i.e., N
‘CYCLES’ determines the number of cycles to test
‘HOLD’ specifies the number of cycles to keep ‘req’ high after getting ‘grt’
‘INTV’ specifies the number of cycles to drive ‘req’ high again after de-asserting

# Run simulator

+$ make

REQO I I I I I I I
/ | | | D ! ! { | |
[ | | | 7| | | | | |
GRO | Ny | 1 | [ [ Ve
I I I 15\ ! ! I |
| | | | | | | | | | |

«€«—HOLD—» |

—inr——>
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Simulation results
T login = B

Hain Options VT Options VT Fonts
Ve ALl Rights Reserved.
17 UMPUBLISHED, LICENSED SOFTWARE.

I CONFIDENTIAL AND PROPRIETARY INFORMATION WHICH IS THE
17 PROFERTY OF MENTOR GRAPHICS CORFORATIOM OR ITS LICENSORS.

#

#

#

#

#

# Loading work.top

# Loading work.stimulus

# Loading work.arbiter

# ** barning: (vsim-3009) [TSCALE] - Module 'arbiter' does not have a ~timescale
directive 1n effect, but previous modules do.

# Region: /top/u_arbiter
# Loading work.check

# Loading work.stimulus_one

# Loading work.count_rising

# run -all; quit

# top.u stimulus O

#1d [ oIl 1]0 z2I[ 3]

# req [ 8][ 51 4][ 3]
#grt [ 61l all all 2]

Ed NotET DTt StrOTtuTE - takeT X5 72880 bytes of memory

# Process time 2.16 secoNds

# $finish : ../ /bench/verilog/stimulus.v(33)
# Time: 1010 ns Iteration: 1 IRstance: ;’tcp;’uistimulus
[

adki@osz] i
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Simulation results

Signals

reg[3:0]

req[3]

req[2]

req[i]
: req[o]
i |gre3:0]
gre[3]
gre[2]
gre[i]
gre[0]
id[2:0]

Check for different ‘WIDTH’, ‘HOLD’, and ‘INTV".
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Priority encoder

& Pure priority encoder module priority
. o ( input wire [2:0] req
+ How to keep grant high while its , output reg [2:0] grt
request remains high. )i | beci
. . always re egin
Even a higher request joins. yif (%é[o?))gn <g: 3b00L:
else if (req[1]) grt <= 3'b010;
else if (req[2]) grt <= 3'b100;
else grt <= 3'h000;
end // always
endmodule

Note that req[0]’ has highest priority.
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Priority encoder

. i module priority
o Pure prlorlty encoder ( input wire rset_n

, input wire clk
, input wire [2:0] req
, output reg [2:0] grt=3'h0

always @ (posedge clk or negedge rst_n) begin

if (rst_n==1'b0) grt <= 3'h0;

else casex ({req,grt})
/] priority
6'b1xx_000: grt <= 3'b100;
6'b01x_000: grt <= 3'b010;
6'b001_000: grt <= 3'b001;
/I stay
6'b1xx_100: grt <= 3'b100;
6'bx1x_010: grt <= 3'b010;
6'bxx1_001: grt <= 3'b001;
Il last
6'b000_xxx: grt <= 3'b000;
/I last and handover
6'b01x_100: grt <= 3'b010;
6'b001_100: grt <= 3'b001;
6'b10x_010: grt <= 3'b100;
6'b001_010: grt <= 3'b001;
6'b1x0_001: grt <= 3'b100;
6'h010_001: grt <= 3'b010;
default : grt <= 3'b000;

endcase
end // always

endmodule Note that ‘req[2] has highest priority.
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Prepare your own improved arbiter

= Go to $(PROJECT)/arbiter_project/arbiter_fair directory
& You have to fill ‘rtl/verilog/arbiter_fair.v’ file

& Then, go to ‘sim/modelsim’ directory
+ ‘sim_define.v’
‘WIDTH’ determines the number of maters, i.e., N
‘CYCLES’ determines the number of cycles to test
‘HOLD’ specifies the number of cycles to keep ‘req’ high after getting ‘grt’
‘INTV’ specifies the number of cycles to drive ‘req’ high again after de-asserting

& Run simulator
+$ make

I

I I
I I
T T
I I
I I
<«—HOLD—>
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Simulation results
x login - B Il!l

Hain Options YT Options ¥T Fonts

# 1/
# Loading work.top
# Loading work.stimulus
# Loading work.arbiter_rr
# ** parning: (vsim-3009) [TSCALE] - Module 'arbiter_rr' does not have a “timesc
ale directive in effect, but previous modules do.
Reglon: /top/u_arbiter
# Loading work.arbiter priority
# ** parning: (vsim-3009) [TSCALE] - Module 'arbiter_priority' does not have a °
timescale directive in effect, but previcus modules do.

# Reglon: /top/u_arbiter/u_pure

# Loading work.chec

# Loading work.stimulus_cne

# Loading work.count_rising

# run -all; quit

# tonm 1 stamulis QK

#1d [ o]l 110 21l 3]

# req [ 35][ 3510 33][ 32]

# grt [ 3510 3510 33]1[ 32]

W r Note: Data SLractgre cax T 80 bytes of memory

# Process time 2.13 seconys

# $finish : ../../benchXverilog/stimulus.v(33)
# Time: 10010 ns Iteration: 1 INstance: /top/u_stimulus
[adkiepsI] I
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Simulation results

Signals

Time
clk

req[3:0]
req[3]
reqg[2]
req[l]
req[0]
grt[3:0]
grt[3]
gre[2]
grt[1]
grt[0]
id[2:0]

Check for different ‘WIDTH’, ‘HOLD’, and ‘INTV".
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Basic structure

& 'pure priority arbiter': priority-based
arbiter (combinational logic)
o . & 'mask register": logical OR with old

req[+] —_——N
atiter and new mask
MUX Y grt[]
- &= 'MUX'": select one of two results,
asting Dt ° where masked results select
[
regiter |V
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