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FSM

A

RHIE T E

.« EAHE
. malitE. 'L'l'
o F .’Ik/b\*niﬁ'] 5
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*EEI]'{kIL.\lyEig

done="h{);

T‘-”

data.ready b="h{;
din_sel="h0;

/

done="hd;
data_ready-b="h;
din_sel="h;
gi:- .
z'/- HH""-.
// \\\
(atart) AN
rd I‘l'
// I'|
rd
done="h{; $
data_ready_b="hJ;
din_sel="h{; !
.;1
fem_cnt==(ARRAY_SIZE — 'h1))
dane="h0; @
data_ready_b="h0;
din_zel="h1;
Tj
[(fsm_cnt=={2 s ARRAY_SIZE})
* 5 % S YNZLCLs
done="hi, L
dato_ready_b="h1,
A din_sel="h1;
lb\ L¥
|
ﬁ L. _—— 3 3 y{-l z-"“
EI\] N\ I ({(fem_cnt == ({3 = ARRAY_SIZ.. s
IL.\ T \IL,\ |:| _
. d
.,
\\\\. -~ g
o
done="h1;
data_ready_b="h{J;
din_sel="hd;

pe array.pe array{@l) :FEM0:121:15%3:F58M



\ L\ // pe_array Parameters array_rand array_in_rand = new();
; parameter PERIOD = 10;
— \‘l 1 * parameter ADDR_WIDTH = 32;

parameter ARRAY_SIZE = 4 ; task initialize_array(output [MEM_WIDTH-1:0] initialize_out);
parameter DATA_WIDTH = 8 ;
parameter MEM_WIDTH = 32; ifi<ARRAY_SIZE) begin
array_in_rand.randomize();
class array_rand,; initialize_out = array_in_rand.weigth_rand_in;
rand bit [31:0] weigth_rand_in; $display("Weigth Initialization %h", initialize_out);
rand bit [31:0] data_rand_in; end
endclass if(i == ARRAY_SIZE) begin
$disp|ay("************************");
initial begin initialize_out = 'h0;
wait(rst_n); end

if(i>=ARRAY_SIZE+1) begin
$display("*********************************************************"); array_in_rand.randomize ();

$display("*********************Initialization**********************\n"); |n|t|a||2e_out — array_|n_rand,data_rand_ln;
$display("Data Initialization %h", initialize_out);
repeat (2*ARRAY_SIZE+1)@(posedge clk) initialize_array(array_in_pe); end
i++;
$display("******************Initialization ﬂnished*******************ll);
$diSplay("**********************************************************"); endtaSk

end

o FRAMEHNNIRFE

o flAtaskHEEAHEITRE, ENEEEHBEIEEEA

o EfI{L A Ataskit, TTLAMERrepeat kR EEFRERIR, AXRBRETHEYRE,
System VerilogER 45 M o] IR EEMNEN SER
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ZRrMakefile A :

all :rvcs rsim rdve

rVCs :
vcs -fulle4 -debug_access+all -sverilog -f ../script/filelist.f +incdir+../tb+ ../tb/tb.sv -timescale=1ns/1ps +memcbk -| vcs.log

rsim :
Jsimv -| sim.log

rdve :
dve -vpd *.vpd -script *.tcl

e ATIHESX#HTT, FRADVE -scripta#uzE Session, B LUREBIARINE




Generating data for Console...

Generating moresimple report from './top/pe array/Design Read/spyglass.vdb' to './top/pe array/Design Read/spyglass reports/moresimple.rpt’

R I I ‘é E SpyGlass Rule Checking Complete.
--.‘!l I

SpyGlass Predictive Analyzer(R) - Version SpyGlass v0L-2016.06

Last compiled on May 28 2016

Generating runsummary report from °./top/pe array/Design Read/spyglass.vdb'

Generating no msg reporting rules report from './top/pe array/Design Read/spyglass.vdb' to

Policy specific data (reports) are present in the directory './top/pe array/Design Read/spyglass reports’.

a1l Rights Reserved. Use, disclosure or duplication

Aithout prior written permission of Synopsys Inc. is prohibited.

Technical support: email spyglass support@synopsys.com.

INFO [SPG#1044]: Running in batch mode...
read file -type hdl ../../src/pe.v
read file -type hdl ../../src/pe array.v

Results Summary:

SpyGlass critical reports for the current run are present in

directory './top/consolidated_reports/pe_array Design Read/'.

At llia =t hdl hift di Goal Run : Design Read
Fea e SEype .:f..fsrcfs £ PEg_CZm.W Command-line read : @ error, 8 warning, ® information message
current methodology: info: methodology is now " /home/synopsys/SpyGlass-L2016.06/5PYGLASS HOME Design Read : @ error 0 warning 2 information messages
current_goal: info: removed current goals (sg shell is now back to methodology scope) Found 1 top moduie- ' '
(selected methodology is " /home/synopsys/SpyGlass-L2016.06/SPYGLASS HOME/ pe array {filé: ../../src/pe array.v)
current goal: info: loading goal "Design Read' with top “pe array' (in progress) - -
EURRaNE goaLy dnhox Tandshed Yoading igoat. “basign Read™ {ok) Blackbox Resolution: 0 error, ® warning, © information message
, , SGDC Checks : 0 error, 8 warning, 0 information message
INFO: SpyGlass will run goal(s) 'Design Read'.
Total : @ error, 8 warning, 2 information messages
RULE-CHECKING IN MIXED MODE i
. . Total Number of Generated Messages < 2 (8 error, ® warning, 2 Infos)
Loading spyglass (SpyGlass vL-2016.06) (picked from /fhome/synopsys/SpyGlass-L2016.06/SPYG Number of Reported Messages g a 2 (8 error. 8 warning 2 Infos)
Goal Violation Summary:
Waived Messages: @ Errors, @ Warnings, @ Infos
Reported Messages: @ Fatals, @ Errors, @ Warnings, 2 Infos

spyglass.log successfully updated with goal summary

e B¥EAKGoalZ/F,
o] HE PR /)\

Goal Violation Summaryn] LAE

RERESES, WHBRHERE

'./top/pe array/Design Read/spyglass reports/no msg r
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-E=d_hase_addr[31:0]
-B-w_base_addr[3l:0]
-D-array_in[31:0]
-B=layer_size[31:0]
D array_resultfal:0]

- addr_out[31:0]
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- done
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+ 0 state[z:0]
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Conditian

NS
N

B #C

i Dpe_ﬂul pa_vm u_pe
1 Fpe_=0] pe_v[2) u_pe
-1 pe_{0] pe_y3) u_pe
-1 pe_x{1].pe_yi0} u_pe
:--ﬂpa_.-:['u pe_y[1).u_pe
- pe_{1}pe_v(2] u_pe
=¥ pe_r{1] pe_v(3] u_pe
P pe_x{2] pe_v[0) u_pe
i pe_x(2] pe_y[1) u_pe
1 pe_{Zlpe_y[2] u_pe
- pe_2| pe_v(3] u_pe
-0k pe_»{3] pe_y{0} u_pe
=k pe_x{3) pe_v[1).u_pe
T Fpe_x3) pe_v[Z) u_pe
0 pe_+{3] pe_y[3].u_pe

- {0 shif_req_in[0} u_shifL_r..
(-~ shif_rag_in[1).u_shit_r..
{0 shifi_reg_in{2}.u_shit_r...
LT shim_reg_in[3} u_shit_r.

R ENIIE

I 100.00°%:
I 1 00.00%
I 1 00.00%
I 100.00%
I 7 00.00%
I 100.00%:
[ 100.00%
I 1 00.00%
I 1 00.00%
I 100.00%
I 100.00%:
I 100.00%:
I 1 00.00%
I 1 00.00%
I 1 00.00%
I 7 00.00%
I 1 00.00°%:
I 1 00.00%
I 1 00.00%
I 1 00.00%

B 5055 I 775 _1IIIII'IIII:I‘IS~

I 100 D0
I 1 00 DO
I 100 (0
I 1 00.00%
I 10000
B 100 (0%
I 100 D0
I 1 00 DO
N 100 (0%
I 10000
I 10000
I 10000
I 100 D0
I 1 00 DO
I 10000
I 10000
N 100 00
I 10000
I 100 D0E
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R4 Constraints

o ARETENEEAN2.5ns
o BFEH{RAH0.3ns
o E N AR

#**************************************************************

create_clock -period 2.5 -name clk [get_ports "clk"]

set_clock_uncertainty 0.3 [get_clock clK]

_#*****************************************C”<hqun kkkhkkkhkkkhkkkkkkkkhkkk

set_input_delay -max 1.00 -clock clk [remove_from_collection [all_inputs] [get_ports "rst_n clk"]]
set_input_delay -min 0.00 -clock clk [remove_from_collection [all_inputs] [get_ports "rst_n clk"]]

set_output_delay -max 1.00 -clock clk [remove_from_collection [all_outputs] ]
set_output_delay -min 0.00 -clock clk [remove_from_collection [all_outputs] ]

#set_output_delay -max 1.00 -clock clk [remove_from_collection [all_outputs] [get_ports "clk_new"]]
#set_output_delay -min 0.00 -clock clk [remove_from_collection [all_outputs] [get_ports "clk_new"]]

#**************************************************************

set_ideal_network [get_ports "clk"]
set_ideal_network [get_ports "rst_n"]

set_dont_touch_network [get_ports "clk"]
set_dont_touch_network [get_ports "rst_n"]

set_false_path -from [get_ports "rst_n"]

#**************************************************************
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EEREEELES s L2 s S B ESSEEEESEEES LRSS U453;" ZN '[rNURQHD\l"l}

0.07 9.40 r
Report : timing U453/ZN (CLKNANDZHDV1) 0.06 0.46 T
-path full U439/ZN (NORZHDV1) .07 0.53 r
-delay max U434/ZN (CLKNAND2HDV1) 0.06 0.59 f
-max_paths 1 U428/ZN (NORZHDV1) 8.07 0.66 r
Design : pe_array U424/ZN (CLKNANDZHDV1) 0.06 0.72 f
Version: 0-2018.086-5P1 U419/ZN (NORZHDV1) 0.07 0.79 r
Date  : Tue Jun 11 ©9:02:22 2024 U413/ZN (CLKNANDZHDV1) .06 0.85 f
SRR R RS R R R R R Rk U4685/ZN (NORZHDVL) 08.07 9.92 r
U483/ZN (CLKNANDZHDV1) 0.06 0.98 f
Operating Conditions: tt wvlp2 25c¢ Library: scec55nll hd rvt tt wlp2 25c basic U395/ZN (NOR2HDV1) 6.07 1.05 r
[Wire Load Model Mode: top U389/ZN (CLKNANDZHDV1) .06 1.11
U377/ZN (NORZHDV1) 8.07 1.18
Startpoint: fsm_cnt_reg_ o U364/ZN (CLKNANDZHDV1) 0.06 1.24 f
_ (rising edge-triggered flip-flop clocked by clk) U357/ZN (NOR2HDV1) 0.07 1.31 r
Endpoint: fsm cnt reg 31 _ U351/ZN (CLKNANDZHDV1) .06 1.37 i
{rlslng edge-trlggered fllp-flop clocked b)" clk) U346/ZN (NORZHDV1) 0.67 1.44 r \ :
;:EE ?;Eﬁp‘mﬁﬁk U338/ZN (CLKNAND2HDV1) 0.06 1.50 f r QZ j'\ é\ =
: U334/ZN (NOR2HDV1) .07 1.57 © :t =1L 1 = /
. U336/ZN (CLKNANDZHDV1) 0.06 1.63 f
Point Incr Path U3206/ZN (NORZHDV1) 0.07 1.70 r
. U315/ZN (CLEKNANDZHDV1) 0.06 1.76 T
clock clk (rise edge) 0.00 0.00 U312/ZN (NOR2HDV1) .07 1.83 r
clock network delay (ideal) 8.00 6.00 U304/ZN (CLKNANDZHDV1) .05 1.88 f
fsm cnt _reg ® /CK (DRNQHDV1) 0.8 8.80 r ’ ’
ol el "1 "I r U746/Z (CLKXORZHDV2) 9.07 1.96 r \
sm_cnt_reg_8_/Q (DRNQHDV1) 0.1 8.1 fsm_cnt_reg 31 /D (DRNQHDV1) 0.00 1.96 r \ L1
US28/ZN (NAND2HDVO) B.05 9.22 f gl g : i Bb L]
USe5/ZN (NOR2HDV1) 0.05 0.27 r B8R arklvak TIne .
U479/ZN (CLKNAND2HDVL) 9.05 0.33 f ,
U458/ZN (NOR2HDV1) 0.07 0.40 r clock clk (rise Edgﬁ]l 2.50 2.50
U453/ZN (CLKNAND2HDV1) 0.06 0.46 clock networkldela}r (ideal) 68.00 2.50
U439/ZN (NORZHDV1) .07 0.53 r clock uncertainty -0.30 2.20
U434/ZN (CLKNANDZHDV1) 0.06 8.59 f fsm cnt reg 31 /CK (DRNQHDV1) 0.00 2.20r
U428/ZN (NORZHDV1) 9.07 0.66 r library setup time -9.07 2.13 QI-H Z\ A\ S
U424/ZN (CLKNAND2HDV1) 0.06 0.72 f data required time 2.13 o B)/I\ ﬁ, ( D L EI::I 4OOM I—IZ
U419/ZN (NOR2HDV1) 0.07 0.79 r =1 (= ] L
U413/ZN (CLKNANDZHDV1) 0.06 .85 T data required time 2.13
U485/ZN (NORZHDV1) 9.07 9.92 r ; ; 1.9 = Z\
U483/ZN (CLKNAND2HDV1) .06 0.98 f dataarrwaltme 196 -I;/t Eﬁ?$§ \ / Ej' |§J ,1—‘ 2’\] %
U395/ZN (NORZHDV1) B.87 1.5 r slack {MET] 0.17 Av4 [ / = (@)
U389/ZN (CLKNAND2HDV1) 0.06 1.11 f ’
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Verification SUCCEEDED

Reference design: r:/WORK/pe array
Implementation design: 1i:/WORK/pe array
T14 F':-;."_.:ull; compare points

Matched Compare Polnts BEPLN Loop  BENet Cut Port DFF LAT  TOTAL ] FOrmalltin:'f?ﬁZ:_ct'f'tP@ﬂ._l:

Fassing (eguivalent}) a i ] i i ] 66 6438 i ] 714
Failing (not egquivalent) 2 B 2] 2] 2] 2] 2] 2]

fa shell (verify)> report unmatched points *ﬁERTL*DNet”StK1¢E{]_ﬁ,|\E

F I F I E FF S F E N F R F N FEF I FEEF N F E AR RN FF I FEFEE T EEFEEEN

Report ! ummatched polnts

Reference : ri/WORKSpe _array

Implementation : 1:/WORK/pe array ® Verificationé%:%}ﬁ]:}]

version y K-2815.86-5F1

i [ ] L
Date . Tue Jun 11 14:12:41 2024 ° ﬁﬁgtt& |J_-|_:|:/>'J ]'EEE
T ELAFEL EE T EA T ELA ER A ERF RS ER T ER E RS ER T ER T ES ER T ELERETER T - VAR Y —

o unmatched points.




REGTER O



