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e ;ESI(X 8:50~10:30 TY . 8:45F TCIZE=MEIFFE#HR U 2—3 FHIFSR x
FTEME ICRFOTZEL.

e ACRIIN—LDYALT, JEEDH®D 6:00~9:00 & 9:00~12:00 OEfEwZ
FH#IZ LTSN

o vs MOIRFDAY—/NEERLTFRTHIE. FHIH20DBEHF TRILCY —
INEFTRTHE.

« BIYVVDAERETIFREOIC, BTV DRAFDRED2XFEII2~15(FEH
Uy, BIRRIZIE vs001~vs011, vs101~vsl111, vs201~vs211, vs301~vs311,
vs401~vs411, vs501~vsbH1l, vs601~vs610 MinE ST E.

« https://gw.acri.c.titech.ac.jp/wp/ “

ACRi JL—OAKSZE!

| mzssa—n
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ACRIJL— L DY —/\—FTE

BIVVDERETITAE=O1Z, REIDUVDAFIDREZED2XEMNI2~15FFEHLLN.
BRMIZIE vs001~vs011, vs101~vsl1l, vs201~vs211, vs301~vs311, vs401~vs4i1,
vsH01~vshH1l, vs601~vs610 MHE ST E.

Arty A7-35T x 15

vsO01~ vs1l01~ vs201~ vs301~ vs401~ vs501~ vs601~

@3 vs015 vs115 vs215  vs315  vs415  vs515  vs610
CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH 3



1'I'

OVEa—R iR ET JEE (Exercise)DFE R x
\

e SEEIXACRII—LZEZFABLET,
e 3~ANDITIN—THEERLET. FOTIL—THNTIEHEHREZEELEBELLGLALEEE
HEHTLESLY.

« MREIXT IIL—TNTHHMLTERRT S, HDHLIE BHDTA(Teaching
Assistant) P& ICERL TLZSL.

« EBICRHEERNHYET. KETITSHLAEHFELELLD.

o JEHRATARIZFIVIRACDRDNGH DGR, FEFHEZELTELIGMT
9. I RTOFvIRAEET)T7LELLD.

o HEFRTLHLTHLACRIIL—LZFATEEY. IRETE, 181248 (3FFfE x 4
B= 126 ZFBATEET  MBD/N—F O T7ERETTETHELEL L.
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Exercise(2)
\

* Project_2 & Project_2b
o MEZFIFFPGAIZEELT, TNLDEEZETHIT 5.
NIZEDT, T4PRILERERNIFPGATE DLW EERERETH
HOMVBIET S.
e code073.v, code074.v, code078.v, code080.v, mainll.xdc (&
/home/tu_kise/cld/2023/ IZ&HAD T, @YILETIAILAIZaE—L
TEICZE.
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#H LU Vivado ZAV T IRDIERRET7AILDE &

\
+ BIEIDEEBEZESEIC, Vivado THLWWITOD Yk project_2 Z1EMT 5. %\%
« Ubuntu TEBILI-ZA—ZF LT, ROATUFEEFTLTI7AILEIE—TS.

« /home/tu_kise I automount D TALIRJIEDT, 7OERALLGEWETI7AILHARZ
By, tabF— IR DM IFLEMELIGENCELNHINDTEET 5.

« &M Is aAYKRT, code073.v, code074.v, code078.v, mainll.xdc ARSI 5
ht%ﬁ&nlb

/home/tu_kise

~/cld/project_2
/home/tu_kise/cld/2023/code@73.v .
/home/tu_kise/cld/2023/code@74.v .

/home/tu_kise/cld/2023/code@78.v .
/home/tu_kise/cld/2023/mainll.xdc .

* Vivado T, project_2 MHFlFIT74)LELT mainll.xdc Z& 5T 5.
mainll.xdc Z7MILDRNBTEER T DU EILEL.
* Vivado T, project_2 MVerilog HDLTZ 74/ JLEL T code078.v &7 5.

L=>
.\ o | 7
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« mainll.xdc DHNZBE% Ubuntu DF—3FI)LH BN Vivado THEET HZ L.

o ILERFAHY xdc DITFAILIE, Hl#I (constraint) 52 51=HIZFIFAT 5.

e HIFIT7AIL mainll.xdec D1IFTEHTIE, w_clk ELVSIEEZE E3 £ULVWSEY (100MHzZD -
OvO{ES) ICEY Y TAHAHNZEEMT 5.

w_clk [FFREBERD=HDMYTED2—)L m_main &L TVerilog HDLEE R THIZELI-EE 4

« EBEFEVICEYYTAHINNENGS, TDIESIEVivadolZE>TEHEIMIZEYIGZE Y
[CEYHTONS.

« 2fTEHTAAE> w_clk A%, 10.00ns (1000MH2)D YOy oTHBZEEFIBET 5.

« ZMET% LVCMOS33 (low voltage CMOS 3.3V) &9 5%lIZBMLTULVS. CDHFl#Y
[2DWWT, REE CIXEFHZIEE T DDLELGL.

mainll.xdcDExXFD21T

set_property -dict { PACKAGE_PIN E3 IOSTANDARD LVCMOS33} [get_ports { w_clk }];
create_clock -add -name sys clk -period 10.00 [get ports {w_clk}];

\

FPGA constraint file, XDC (Xilinx Design Constraints) 2%
\

N\
module m_main (Qlclk);
input wire w_clk;

K CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH 8




FPGA constraint file, XDC (Xilinx Design Constraints)

«  mainll.xdc M21TB LLETIE, w_led[0] DIEEE HS OEVIZEIY LB TAHHIFNZEMT 5.
BI#R(Z, w_led[1], w_led[2], w_led[3]IZ, JB, T9, TI0 MELZEIYHTS.

mainll.xdc | set_property -dict { PACKAGE_PIN E3 IOSTANDARD LVCMO0S33} [get_ports { w_clk }1;
create_clock -add -name sys clk -period 10.00 [get ports {w_clk}];

set_property -dict { PACKAGE_PIN/H5 \ IOSTANDARD LVCMOS33} [get ports { w_led[©O] }];
set_property -dict { PACKAGE_PIN J5 |IOSTANDARD LVCMOS33} [get ports { w_led[1] }];
set_property -dict { PACKAGE_PIN T9 TANDARD LVCMOS33} [get_ports { w_led[2] }];
set_property -dict { PACKAGE_PIN\T10/IOST RD LVCMOS33} [get _ports { w_led[3] }];

NS
16. 3.3v 7
BTNO b9 ES £
N o J5 05—y Leos
g , o Buttons | BTN1 o T9 —LD—s—b}—ww_ub
': ij” % M M $ BTNZ - Bg T1 0 _LD_M%
4 68050 ¢ eeiss) . useeed) fim (— ] w— B8 2
SR g = ’ T L2 BTN3 z3 3
E ; . LDO L. LD1
E:(> E: s IS9P Tri-Color
- ' $333 LEDs
BEEEEEEE BEEHERAE L — L L
ARTYIN]  *  ADIGILENT i <— 0 = LR JGO
= 1o A =1 AA '
= % E1 -wv {80
| 3V
=] ) GSQ T2 A G3 —-w LR1 x
B SWO —o—— A8 é’j 4':':' \G“ -
& 7T ) [SWito—m— G114 33331 . [
5 Slide
. 3888 sansil Switches . SW2O c10 -~
[SWaro—w— A10 £ 2. 102 Jufegs LD3
b J3 —W\'——{:sz T
3.3V J2 -w 1 G2
H4 —ww f.82
K1 -w KRS
HB —w {.G3
R““WCK_RST c2 K2 —w LT T 'ﬁ‘ ,‘]ea

at  Description Callout  Description Callout  Description S35
Artix-7 =33
FPGA programming DONE | ED 8 User RGB LEDs 15 chipKIT processor rese t $
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code073.v F/MNE 25 (Half Adder)

e c0de073.v&IIaL—LavL T, FORTREERTHL.
* Half Adder, HA (#MEZR)DEIREZDERDHIZERT .

- IEYFDAA G, b

DMNFE 7 2775 [EE.

$ ./a.out

$ iverilog code@73.v

« AJBa,b & c(carry out), s (sum) &EF Struth table(EH{ESR)Z table073 [TRY .

table073

coded73.v

P PO O YD
P ORFRPR OO
P OO O® 0N
O R RFRLPROW

B

b —C
HA

W_a —> — W_S
HA

w_b— — W_C

“default_nettype none

module m_top ();
reg r_a, r_b;
wire w_c, w_s;
initial begin
#10 r_a <= 0;
#10 r_a <= 0;
#10 r_a <= 1;
#10 r_a <= 1;
end
always@(*) #1
$write("%2d: %d %d -> %b %b¥n", $time, r_a, r_ b, w c, w_s);
m HA m HA® (r_a, r b, w.s, w.c);
endmodule

e

I 1
o oC oo
P OoORrRO®

e e

|
e

i e e B |
AN AN AN AN
L[ | | B ||

module m_HA (w_a, w_ b, w_s, w_c);
input wire w_a, w_b;
output wire w_s, w_c;
assign w. c = w_a & w_b;
assign w.s = w_a  w_b;
endmodule

11:
21:
31:
41:

0 0 ->
01 ->
10 ->
11 ->

P OoOOO0
oOr PO

Department of Computer Science, TOKYO TECH

10



code074.v £NE 35 (Full Adder)

« EMEHRELTEMET DEIIC code074.v DFEDEHDZEREL, 3ol — 30 THRETH L.

=] =1 —
¢ ﬁ@xi’ﬂ*‘(:t‘/hﬁﬂ) module m_top (); 900 ->00
reg r_a, r_b, r_cin; 901 ->01
table@74 wire w_s, w_cout; 910 ->0 1
. initial begin _
a b cin cout s #10 r_a <= 0@; r_b <= 0; r_cin <= 0; AR
© 0 0 0 0 #10 r_a <= 0; r_ b <= 0; r_cin <= 1; 1 g 2 -2 2 ;
#10 r_a <= 0; r_b <= 1; r_cin <= 0; -2
J @4 & 1 #10 r_a <= 0; r_b <= 1; r_cin <= 1; 110->10
0160 %) 1 #10 r_a <= 1; r b <= 9; r_cin <= 0; 111->11
011 1 0 #10 r_a <= 1; r b <= @; r_cin <= 1;
100 0 1 #10 r_a <= 1; r_b <= 1; r_cin <= 9;
#10 r_a <= 1; r_b <= 1; r_cin <= 1;
11 0 1 0 always@(*) #1 $write("%d %d %d -> %b %b¥n",
111 1 1 ra, r b, r cin, w cout, w s);
m_FA m_FA® (r_a, r_b, r_cin, w_s, w_cout);
endmodule
cin > > S module m_FA (w_a, w b, w cin, w_s, w_cout);
/* Please describe here by yourself */ cin
HAQ endmodule l
- e g
a > > iD_, cout | module m_HA (w_a, w_b, w_s, w_c); a—"
input wire w_a, w_b;
HAl f ou‘lzput wire w_s, w_c; FA S
b > assign w. c = w_a & w_b; b >
assign w_s = w_a ™ w_b;

endmodule l
ﬁ, FA(Full Adder) cout
CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH 11



E2k code074.v £MNE 25 (Full Adder)

« EMEFELTEMET HLIIZ code074y DEBRDENZEEL, 2ol — 3> THERETHLE.
« Full Adder, FA (£N&E%3) ORIEEZDERD—EEFTRT .
Eok: DLERZFEBMLI= code074.v D—Ef

code@74.v D—EB

module m_FA (w_a, w_b, w _cin, w_s, w_cout);
/* Please describe here by yourself */

endmodule
(1) (2) (3) (4)

module m_HA (w_a, w b, w s, w c);

input wire w_a, w_b;

output wire w_s, w_c;

assign w_c a & w_b;

assign w_s a ™ w_b;
endmodule

:W_
:W_

HA
—C w_b—(2) (4)—w_

a \
D‘S W_a —(1)(3)—u_

HA

K CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH

endmodule

module m_FA (w_a, w_b, w_cin, w_s, w_cout);
input wire w_a, w_b, w_cin;
output wire w_s, w_cout;
wire w e, w_f, w_g;
m_HA HA® ( /* connect wires here */ );
m_HA HAl1 ( /* connect wires here */ );
assign w_cout =

w_f | w_g;

module m_HA (w_a, w b, w s, w c);

input wire w_a, w_b;
output wire w_s, w_c;
assign w. ¢ = w_a & w_b;
assign w_s = w_a " w_b;
endmodule
cin ~(1)(3) -5
HAO
e g
aT(1)(3) =(2)(4')44:D;_> cout
HA1 P
b—1+(2)(4)
FA(Full Adder) 12



code078.v n-bit Ripple Carry Adder M9')T47ILINA
\
« The carry out signal (w_cout) from the carry in signal (w_cin) takes two
gate delays per bit.

HAO lcin[@]

cin i ) ] @
T e
Bar et
T > o cout [01] {113

.F Y

JO

FA(Full Adder)

a — f FAT —sl2]
b —>*>—_Z>—cout b[2]—
cout[2]lein[3]
€ — g
cin—} a[3]—
FA3 —s[3]

two gate delays b[3]|— ¥

cout[3 ]l
ﬁ" n=4 DERK
CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH 13




code078.v 4-bit Ripple Carry Adder M) T4HILINR

\

s[3]

HAO
cin[0] NI s[e]
HA1 o HA®
a[@] | “_\ e> . "_\ >S[1]
fi [ HA1 o HA®
b[9] HJ ' - a
1] L[E 3 T—) > L :5[2]
HA1l
FAQ i) f P mi g HA®
oLt a[2] =~ NN L
£ HA1 i
FA1 1) - e g
b[2] a[3] u%< > :j >
FA2 | -F'
b[3]
f FA3
b — cout
e —» g
cin

<

two gate delays per bit
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MEEDY)TAHILINADEEZETAIT S

code078.v D m_FA OFBDE %,
code074.v LREIFRIZEE T H L.

coded78.v

“define D_N 32

module m_main (w_clk, w_a, w_b, w_dout);
input wire w_clk, w_a, w_b;
output wire w_dout;
reg ['D_N-1:0] r_a=0, r_b=0, r_s=0;
wire ['D_N-1:0] w_s;
assign w_dout = “r_s;
always@(posedge w_clk) begin
r_a <= {w_a, r_a[ 'D_N-1:1]};
r b <= {w_b, r_b['D N-1:1]};
r_s <= w_s;
end
m_ADDER m_ADDER® (r_a, r_b, w_s);
endmodule

module m_ADDER (w_a, w_b, w_s);
input wire ['D_N-1:0] w_a, w_b;
output wire [ D_N-1:0] w_s;
wire ['D_N:0] w_cin;
assign w_cin[@] = 0;
generate genvar g;
for (g = 0; g < 'DN; g =g+ 1) begin : Gen
m_FA m_FA@(w_a[g], w_b[g], w_cin[g], w_s[g], w_cin[g+1]);
end
endgenerate
endmodule

module m_FA (w_a, w_b, w_cin, w_s, w_cout);
/* Please describe here by yourself */
endmodule

module m_HA (w_a, w b, w_s, w_c);
input wire w_a, w_b;
output wire w_s, w_c;
assign w_c = w_a & w_b;
assign w_s = w_a " w_b;
endmodule

CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH
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MEEDY)TAHILINADEEZETAIT S

\

« code078.v ZBIEL T, 100MHzDEERE# D #HIH0%HmT-9 n-bit Adder D& KD n %
ROBZE. 1=12L, n [TE5DEEHET S.

« code078.v #AHLNTERKT H(Run Implementation) . BitstreamlF &KL S E(TAELY.
- 117TB®D D_N DEZZELEETAEAM. Failed Timing! EH ASN =B I HIFZE =L TLVELY.
« 17TH® D_N DfEZ/NEKLTERK. Implementation Complete A AESnF-EFEiEL TS,

coded78.v

K CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH

“define D_N 32 :>

module m_main (w_clk, w_a, w_b, w_dout);
input wire w_clk, w_a, w_b;
output wire w_dout;
reg ['D_N-1:0] r_a=0, r_b=0, r_s=0;
wire ['D_N-1:0] w_s;
assign w_dout = “r_s;
always@(posedge w_clk) begin
r a<={w.a, r_a[ D N-1:1]};
r b <= {wb, r b['D N-1:1]};
r_s <= w_s;
end
m_ADDER m_ADDER® (r_a, r_b, w_s);
endmodule

module m_ADDER (w_a, w_b, w_s);
input wire ['D_N-1:0] w_a, w_b;
output wire ['D_N-1:0] w_s;
wire ['D_N:0] w_cin;
assign w_cin[@] = ©;

click this |
gener‘ate genvar‘ g;

for (g = @; g < 'DN; g =g + 1) begin : Gen

m_FA m_FA@(w_a[g], w_b[g], w_cin[g], w_s[g], w_cin[g+1]);
end
endgenerate
endmodule

LABE (S4B

Flow Navigator T8 7
~ PROJECT MANAGER
£} Settings
Add Sources
Language Templates

L+ IP catalog

~ IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

~ SIMULATION

Run Simulation

~ RTL AMNALYSIS
> Open Elaborated Design

~ SYNTHESIS
P Run Synthesis

> Open Synthesized Design

mE NTATION
Run Implementation

> OpenImplemented Design

~ PROGRAM AND DEBUG
Vi Generate Bitstream

> Open Hardware Manager

2

L Implementation Completed x

‘ o Implementation successfully completed. ‘

| Next #
@Qpen Implemented Design
() Generate Bitstream
() wiew Reports

[ Don't show this dialog again

=D

x

Implementation Complete, Failed Timing!  « |

|

4

Implementation Complete

o F I+ 1
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HLLY Vivado 7OV DERET 7MLD& §%

\
« HIEIDEEZSEIC, Vivado THLWI AT UL project_2b Z1EKT 5. x
+ Ubuntu TEEILIzZA—IFIL T, ROIATVREERFTLTI7ZAILEZIE—T 5.

« /home/tu_kise I automount DT AL IR)EDT, 7OEALLGWETI7Z7AMILHARZ
LY. tabF—ICKDHEMNIFECEMELG WL EABHADTEET S.

e IBDI|Is aATYUKRT, code080.v, mainll.xdc MBRESN B EEFHEER.
/home/tu_kise

~/cld/project 2b
/home/tu_kise/cld/2023/code@80.v .

/home/tu_kise/cld/2023/mainll.xdc .

* Vivado T, project_2b O#I#IT74ILELT mainll.xdc &% T 5.
mainll.xdc 27 MILDRNBTEER T DU EILEL.
 Vivado T, project_2b MVerilog HDLZ 71 JLEL T code080.v =& H%T 5.

~ =
! 17
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code080.v > 7 ILEEEE D n-bit Adder

—

code080.v ® D_N DEZZEEL T, 1I00MHzDENERBLRE D Hl#%Z i T-9 n-bit

Adder DERKRKD nZRDHBZE. =1L, n 1ZB0D{E$KET 5.
n-bit Adder RIDL > T ILEEER % code080.v IZ7RT .

« code078.v TigikL 7= Ripple Carry Adder (IEXRHTLITINESR) L, code080.v DEEHD

ELONERGEIBZEERT 55 ?

- HrEFERRMESR (Carry Lookahead Adder) IZDWTERARTH 5.

coded78.v

“define D_N 32

module m_main (w_clk, w_a, w_b, w_dout);
input wire w_clk, w_a, w_b;
output wire w_dout;
reg ['D_N-1:0] r_a=0, r_b=0, r_s=0;
wire ['D_N-1:0] w_s;
assign w_dout = “r_s;
always@(posedge w_clk) begin
r_a <= {w_a, r_a[ 'D_N-1:1]};
r b <= {w_b, r_b['D_N-1:1]};
r_s <= w_s;
end
m_ADDER m_ADDER® (r_a, r_b, w_s);
endmodule

module m_ADDER (w_a, w_b, w_s);
input wire ['D_N-1:
output wire ['D_N-1:
wire ['D_N:0] w_cin;
assign w_cin[@] = 0;
generate genvar g;

for (g =0; g < 'DN; g =g+ 1) begin : Gen

end
endgenerate
endmodule

code080.v BIETADIZZDEET

m_FA m_FA@(w_a[g], w_b[g], w_cin[g], w_s[g], w_cin[g+l]);

'
“define D_N<:::>

module m _main (w_clk, w_a, w_ b, w _dout);
input wire w_clk, w_a, w_b;
output wire w_dout;
reg ['D_N-1:0] r_a=0, r_b=0, r_s=0;
wire [T'D_N-1:0] w_s;
assign w_dout = “~r_s;
always@(posedge w_clk) begin
ra <= {w.a, r_a[ D_N-1:1]};
r b <= {wb, r b['DN-1:1]};
r_s <= w_s;
end
m_ADDER m_ADDER® (r_a, r_b, w_s);
endmodule

module m_ADDER (w_a, w_b, w_s);
input wire ['D_N-1:0] w_a, w_b;
output wire ['D_N-1:0] w_s;
assign w_s = w_a + w_b;

endmodule

SC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH
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Worst Negative Slack (WNS) & Critical Path

\
« From Vivado menu, select Open Implemented Design \
 Design Timing Summary 742N RKREND.
« WNS BNEDETHNIE, ESn-REERIEHHIZELLTNS. Ff=, BERIZEZED
ERTORB(slack)h b EERT.
« EX® D_N =32 OFITIE, 70y REKE#H 100MHz T 10 ns OFIFIIZxLT
WNS £ 1.796 ns L% TEY, INFEITORBAHAHIEETT. DFRYHIFIZ
LTWS. CORBDV)TAHIVINADEIEE 10 - 1.796 = 8.204 ns £755.

- BRX® D_N=80#HITIX, WNS [X -3.527 THY, Hlfzimi-LTLVEly. ZD[E
BDD)TAHILINZADEIEIL 10 + 3.527 = 13.527 ns &755%.

Design Timing Summary Design Timing Summary

Setup Hold Setup Hold
Worst Negative Slack (Worst Hold Slack (WHS): 0.166 ns Worst Negative Slack I{ Worst Hold Slack (WHS): 0.136 ns
Total Megative Slack (TNS):  0.000 ns Total Hold Slack (THS): 0.000 ns Total Megative Slack (TNS):  -80.012 ns Total Hold Slack (THS): 0.000 ns
Mumber of Failing Endpoints: 0 MNumber of Failing Endpoints: 0 Mumber of Failing Endpoints: 29 Murber of Failing Endpoints: 0
Total Mumber of Endpoints: 94 Total Number of Endpoints: 94 Total Number of Endpoints: 238 Total Mumber of Endpoints: 238

All user specified timing constraints are met. Timing constraints are not met.

— 3 O cf 4t _ : O pf 4t
D_N 32 &L7F§MDRipple Carry Adder® & iR D_N 80&L7=EfMDRipple Carry Adder® & iR

ﬁ Vivado 2022.2 ##IFA
CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH 19



MEZRDI)TAHILINADERZZEEHRIT S (CP2) x
\

LUTOETHEL-THDL, HBHOBAEHLIWVILTAIZHERELTELLIZE.
code078.v Z{EIEL T Ripple Carry Adder Z#3%2%L, 100MHz® EN{E BlIK E D Hil $9% i
=9 n-bit Adder D&mZKD n ZKHHZ L.
ZHELT= code074.v ZALVT, module m_FAMDVerilog HDLa—k&VZalb—a iaRElEY
DHEEHDOWNIEITAIZITRT L.
« 100MHzDENMERRETHIFIZHT-9F n-bit Adder DFEAD n(ChE NETBR) %
K&HD. 1=1ZL, n [F5DE#H LT S.
« NOF®O WNS (BiE)Z{EZ2DHEHAHWIETAIZITRY .
« N+5 DR (FYTYFIFZH-SHMEE) D WNS ZMHELHDHEH DI TAIZITRT .
« c0de080.v DL VTR DMEZRIZDOUNT, I00MHzD ENERBIRB D HIHZ =7
n-bit Adder MHZEKD n ZRHHZE.
100MHz D ENE B L THIFIZ#T-9 n-bit Adder DHZKD n (ChE NETB) %
K&HB. 1=1=L, n [E50DE# LT 5.
« NOF®O WNS (BE)Z{EZ2DHEHLHWLIETAIZITRT .
* N+50 O (FYFYHIKZH-SELEE)D WNS ZMHEHDHEH SV IETAIZITT.

e ¢0de080.v NEREIZLAHERZTEAT,
BYDHEHBINEITALIEZRT AL, @]@
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