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6.1 A A EHERR B

6.1.1 THEABRLPMAEIR CARS ) 1E A
(1) FTHLPMZETRESR A FHE EE28 .

Wega¥izard Plug-In Nanager [page 11

The Megaiwizard Plug-in Manager helps you create or modify
\ design files that contam custom varistions of megafunchions.

‘which acton do wou wand to pedorm?

{+ Create a new custom megafunction variation

(" Edit an exsting custom megafunction vanation
(™" Copy an esisting custom megafunction vanabon

Copyright 71991-2005 Altera Corporation

caen |2 |[Hon> ]
Flo-1 IR TR




6.1 A A EHERR B

6.1.1 THEABRLPMAEIR CARS ) 1E A
(1) FTHLPMZETRESR A FHE EE28 .

£4 MegaWizard Plug-In Manager [page 2a]

Which megafunction would you like to customize?  \wiich device Famdy will you be using? -'!.-:fdune INE
Select a megafunction from the kst below
= X Which type of output file do you want to aeate?
", ALTMULT _ADD 2
iy VHDL
% ALTMULT_COMPLEX
3, LPM_ADD_SUB What name do you want for the output file?
5, LPM_COMPARE D:\LPM_MD\CNT48
"'- LPM_COUNTER Output files will be generated using the dassic file structure
"% LPM_DIVIDE Return to this page for another create operation

%6-2 LPMZEINEEH & E



6.1 A A EHERR B

6.1.1 THEESLPMAELHR SCAAAS A
(2) BifiNextizdlJFITH I &l 6-3FrmBIX i HE

<J LPM_COUNTER

Currently selected device famiy:

TR . | Match projectfdefault

=t clock 3.0 =t

p— How wade should the 'q output bus be? 4 = bits
Wihat ghould the counter direction bea?
Lip only
Doy anly
@ Create an 'updown’ input port to allow me to do both (1 counts up; 0 counis down)

£6-3 AN AT NI Es



6.1 A A EHERR B

6.1.1 THEESLPMAELHR SCAAAS A
(3) BHEHNextizdl, T nE6-4FrRRIXNTEHE

CNT4B ) Which kvpe of counter do you want?
updiown m-'.--l.: -I'-ff “I“, Plain binary
1] E;::::: 3.0 j * Modulus, with a count modulus of (12
B cout =
Do vou want any optional addtional ports?
»" Clock Enable Carry-in
Court Enable el Car‘r}-'-nulf

E6-4 BETHEES, P AR A



6.1 A A EHERR B

6.1.1 THEARLPMER LA B H
(4) BHHNextizdl, T nE6-5FR~BIXN TEHE

CMT4B
LR Ll
e e BT mochilus 13
= datal3. 0]
3.0 =
e Lo CoLd [—
e clock
il _en =
5
—

Do you want any optional inpubs?

Synchronous inputs Asynchronous inputs
Clear " Clear

» Load Load

et Set

K6-5 IMAMIIFATEIETE DR



6.1.2 LPMiT+ #5308 58L& E R N

[ 6-1]

module CHT4E (aclr, <lk en, <lock, data, sload, updown, <out, q);
input aclr. clk en; i BEE 0. 17E 00 BTPPEEE. 1 1FEE. o0 ZER
input clocks sload; i BTG RISTOERERESL 10, o iT#

input [3:0] data; input updown; 4 (CFIEHIIGRIES, 100, 0
output ecout; output [3:0] g; i ERTERT AT 4 a TR
wire =sub wirel; wire [3:0] sub wirel; it SEM MEREE:
wire cout = sub wireD; 5 azsigqnfHRIFEEEA]
wire [3:0] g = sub wirel[3:0]; i 5 assign tHREFMEEEA

lpm counter lpm counter component| B FHEE e R v O hiE bIg FHEF
.s2load (sload), .<lk en(<lk en), .aclraclr),
.datai{data), .clockiclock), .updowniupdown),
coout(sub wirel), .qgi{sub wirel), .aload(l'b0),
.aset({1'b0), .cin{l'bl), .cnt eni(l'bl),
.eqil, .sclr(l'bh0), .ssetil'h0));

defparam

lpm counter component.lpm direction = "UNUZED", HEHF AT EER R

lpm counter component.lpm modulus = 12, (8 12 TTEIEE

lpm counter component.lpm port updown = "PORT USED", A R - 3
lpm counter component.lpm type = "LFM COUNTER", e gt Er kil
lpm counter component.lpm width = 4; M T

endmodul e



6.1 AR I EE EERE]

6.1.2 LPMiT# #3385 8L ER N

[ 6-2]
module REGZ4E (d, <lk, g
input [23:0] d; input clk; cutput [23:0] q;

lpm £ff Ul(.qg (g[ll:0]), .data (d[11l:0]), .clock (clk)):
defparam Ul.lpm width = 12;

lpm £f UZ({.g(g[23:1Z]), .data(d[23:12]), .clockiclk));
defparam UZ. lpm width = 1Z;

endmodule
[ 6-3]
module CHNT4BIT (RET,EMNA, CLE, DIN, SLD, UD, COUT, DOUT) ;
input RST, ENA, CLE, SLD,UD ; input [3:0] DIN;
output COUT; output [3:0] DOUT ;
CNT4B Ul(.sload (S8LD), .clk en (ENA), .aclr (REST), .cout (COUT),
.zlock (CLE), .data (DIN), .updown (UL}, .g (DOUT)) ;

endmodul e



6.1 A A EHERR B

6.1.3 SIE2TE S EN R

. CLK

e ST n
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6.2 7l Fi J& 1t 3% 1| SRR v A A 22 ) 7~ 5

[ 5] 6-4]
module MULTE (Al,B1,A2,.BZ2,R1,R2) ;
cutput signed[15:0] R1, R2Z ; # EXBFSEHEEASH

input signed[7:0] Al,B1l,AZ2,BZ2; [ TE X AR igEtlg

wire [15:0] RZ /* gsynthesis multstyle = "logic" */;
wire [15:0] R1 /* synthesis multstyle = "dep"™ */;
agsign R1 = A1 *# Bl asgsign R2 = AZ * BZ

endmodul e



6.2 7| F J& P12 | RevA a3 1 B2 H 7~ )

Flow Status
Quartus II 64-Bit Version
Revision Name
Top-evel Entity Mame
Family
Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic registers
Total registers
Total pins
Total virtual pins
Total memory bits
Embedded Multipber 9-bit elements
Total PLLs

Successfid - Tue May 23 21:32:59 2017
13.1.0 Build 162 10/23/2013 S) Full Version
MULTS

MULTS

Cydane IVE
EP4CESSF23C8

Final

190 / 55,856 { < 1 %)
190 /55,856 { < 1 %)
0 /55856 (0%)

0

64325 (20 %)

0

0/2,396,160 (0% )
0/308(0%)
0/4(0%)

K6-7 SEEMHEBR AR ITTHBEREFJEOMERS



6.2 7| F J& P12 | RevA a3 1 B2 H 7~ )

Successful - Tue May 23 21:30:42 2017
13.1.0 Build 162 10/23/2013 51 Ful Version

Quartus I1 &4-8it Version

Revision Name MLLTS
Top-evel Entity Mame MLATS

Farmnily Cydone IVE
Device EP4CESSF23CH
Timing Models Final

Total logic elements
Total combinational functions

0/558%5 (0%)
0/55,856 (0 %)

Dedicated logic registers 0/55856(0%)
Total registers 0
Total pins 64 [325(20 %)
Total virtual pins 0
Total memory bits 0/2,396,160 (0 %)
Embedded Multiplier 9-bitelements 27308 (< 19%:)
Total PLLs 0/4(0%)

%16-8 M T DSPHELR )4 IR &



6.2 F|H

-

2 Settings - MULTE

B 1% 1 SRV 28 14 2 Y 2= 5

=B &
]

F

Category: +* More Analysis & Synthesis Settings =
HG';E"’-# e bl bt | Specify the settings for the logic options in vour project. Assignments made to an indwidusl node
{variea cracify aptions for 3 or entity in the Assignment Editor wdll overnde the option setiings in this dialog box.

4 Operating Settings and Conditions affect VOM or EDIF
Vol EXISing opbon setings:
ot OptmizatonTechd | -

SR Hame: Setbng: *

4 Compiabon Profess Setings Speed |
Early Timing Estmate !-'!'-'..Itﬂ‘ ROM Repacement On
Incremental Compilation 8 Balanced | Auto Resource Sharing Off
Physical Synthess Optmizations s | Auto Shift Register Replacement Auto

4 EDA Tool Sethings | Edock Design Narring Auto
Design Entry Synthesis 7T Driven S | Carry Chan Length o
?“’“‘?ﬂ - ; : | Clock MUK Protection on
Eo.ard’-l_l::-él o i Power-Up Don't !Createbdy.mﬂcdesfnrlptnrts Off

o N T Perform WYSIWY |DSP Block Balancing 5P blacks
VHEL Input PowerPlay power o | Disable Register Merging Across Hierarchies Auto
Verilog HOL Input |Extract VHDL State Machines On
Default Parameters More Setbngs... |Extract verlog State Madhines On

%6-9 %FDSP Block Balancing’ADSP blocks

o




6.3 LPM RAMZ

6.3.1 AL B =AY
1. .mifk X

(1) BEEmEE.
(2) XHEEREE.
(3) BHESERK.

(4) HH.mifSCHERE,

SR

) DATATXE. mil

Addr | «0 | +1 | «2 | +3 | «4 | +§ | «6 | +7T
0o B BC (92 (38 [S€ A5 AA
0 B0 B5 BC C1 |6 CB DO DS
10 DA [DE E2 [E6 EA ED |FO |F3
i IFs F8 Fa FB FD FE [FE |FF
20 FF FF |[FE FE |FD FB |FA F8
28 FS F3 F0 [ED EA E6 E2 |DE
30 Da D DO CB C6 1 BC BB
38 B0 |AA A5 |9 98 |92 |8C |86
40 JF 78 73 6D 67 &1 5A |55
48 4F 49 43 (E 39 |34 |F |[2a
50 25 21 D 18 15 12 |OF |oC
58 08 07 05 04 02 01 01 |00
B0 00 D0 ™ M 02 04 |05 |o7
Ba O& DC OF 12 15 18 [iD [
70 25 |26 2F (34 (39 |3E |43 |49
78 4F 55 5A Bt &7 BD |73 |79

B 6-10 mif W EHREE




6.3 LPM_RAMZEREEHE

6.3.1 HIaRA T K H A B
1. .mifg =0

[ﬁlj 5'5] +
DEPTH=128; - - /BRI E, BIAFRE SR
WIDTH=8; """ REE - /IS EE .
ADDRESS RADIX = HEX; - - //Hl3UBSR, mexdmibi T st siipas)
DATA RADIX = ‘HEX; """ s J/TEREERER  pExFERE AR E R
CONTENT =+ - == -nnn=: /e
BEGIN =" "= rrrerrnasns - ffﬁtj’ﬂ%{gﬁw
0000 == =++++2 «++---00B0;+¢
0OQL ===+++*2 <+---00BG; ¢
QOGE rrrrrmes e R E
. (BRS¢
OOTE == ====*z ===--0073;+
QOTFF <= =++v=2 =+==-0079; ¢

ENI}; »s v ssmssaanasens ’



6.3 LPM RAMZAE S F

6.3.1 FIaib i K H AR

_ P DATATES. mif — ioHi&
1. .mifig R THE REE BRO =
. DEPTH = 128;

WIDTH = 8;

ADDRESS_RADIN = HEX;
DATA_RADIX = HEX;
|0, 0sFE i COMTENT BEGIH
i 0000 : 0080;
0001 : 0086;
§002 : B08C;
0003 : 9092;

sigr. [ |

SR T m f0ey : B8098;
ABes : POYE;
MEdEE: |0 I3 fOB6 : DOAS;
. a0e7 : B0AA;
SBREE: |+aEal - A0A8 : BOBO ;
Y SNEE, LOoD siratrs
5 BO7E : B873;
7] wWE | wil | @87F : BO79;
EHD ;

K16-11 F F mif4: g 28 A pl.mif 1E 5% 35 SCHF &6-12 FTH.mif3C



6.3 LPM RAMZAE S F

6.3.1 FIaib i K H AR

2. .hext& 3

3. .datig=



6.3 LPM RAMZAE S F

6.3.2 DIEFEEFASLPM_RAM#1THH

3 MegaWizard Plug-In Manager [page 2a] 2
Which megafunction would you ke to customize?  which device family will you be using? :C'.'EHI;WE 'l
Selact a megafunction from the list below

. X Which type of output file do you want to ceate?
-
- . = 2 AHDL
T — | @ verdog HOL

) I Ewﬂutmdnmwmtfwhmmtﬁe?

"\ FIFO | D:APM_MDRAMIP ()
""" Emmutﬁﬁhibegeneratadunumedamﬂesmxe

- Return to thes page for another oreate operabon

% FLAM initializer
;] Mote: To compie a project successfully in the Quartus 11 software, your design
% Lo, files must be in the project directory, in a lbrary specified in the Libraries page of
“, FAM: 2PORT | the Options dislog box (Tools menu), or & library specfied in the Libranes page
*%_ ROM: 1-PORT =f of the Settings dialog box (Assignments menu).
N BOM: 2B0RT Your current user brary directories are:

&6-13 AHHE HOLPM RAM




6.3 LPM RAMZHi

6.3.2 DIEFEEFASLPM_RAM#1THH

Parameter

') RAM: 1-PORT

Reges fCheen Byt Enable fAdrs

Read During Wiite Oplion e Inik

Currently selected device family:

RAMIP
datalT. 0] D
TR 5
addressiB. 0] g _x“
CRICK
utcack

Bl Tl

7.0

e

Haow wide should the 'g” output bus be?

How many 8-bit words of memory?

Mote: You could enter arbitrary values for wadth and depth
What should the memary black type be?

@ Auto
LCs

Set thee maximum block depth o Auto v words

What doddng method would you Be (o use?

Sngle dock
@ Dual dode: use separate input’ and ‘output’ dods

%16-14 ¥ ERAMS

=17

o | Match project/default

]

148

- bits

= words




6.3 LPM RAMZAE S F

6.3.2 DIEFEEFASLPM_RAM#1THH

WREIRR D U LS Sl UM LR AT

RAMIF

}_!:Eatai".':l 0} QT'DL_.:

WrEn
Jaddress[E. 0] E = = [ lq output port]

ords=

128 &

| Create one clock enable signal for sach
clock signal, Al registered ports are

lock
) controlled by the enable signal(s).
Block type: BRIK

&16-15 &% RAM{XE B ez

RaRIP
7 7
;,ﬁ_l;_ﬂl_ﬂ_ WM LAY Sigle Port Read-During-Write Option
Pty
e ) s
) {:h;“_: reading fiom :mmgrﬁy Jmﬁlﬁ;
wirtben ba?
clock
| Biock Ty e MK

%16-16 iEL B AR H JR%#%: Old Data



6.3 LPM RAMZAE S F

6.3.2 DIEFEEFASLPM_RAM#1THH

D wou want ko speciy the indtial content of the memary?

| detad? |}_ﬂ|| M, leave it blank

| wren i

Jaddress]B 0] Ak

4 T
i =D-"f?: i Yes, use this Fike For the memory conbent data
{You can uss a Hexadecimal (Inbel-format) Fle [.hex] or a Memaory
—— Iritialization File [.mif])

GCRCE |

| Block type: kEk

] File name: | [DATATZS.mif

L=

= Alow In-System Memary Content Edbtor bo capture and update conbent
independently of the sysbem dack

The “Irstance 1D of this RAM is: MYRM |

E6-17 e MIIaHIHFA R E RS9 HE



6.3 LPM RAMZAE S F

6.3.2 DIEFEEFASLPM_RAM#1THH

E”Eji:::"l_ijlj ........................................ ila,:;.‘-lll..:_li;ur_' II__dﬂta[?_{:l] -_ﬂ_
= = mr—
T = e P13

O O 4 8 D 0 8 e 0 s e et 8 5 Bl B 1

Enlfi_ll:{_'"".“."__"“" ."_-".‘.E;ﬂ{:ﬁ'lﬁ ..... I inclock
o By o i o A i e s s R PR 3 i L i LS A

inst3  Block type: MY

6-18 7EJRIEE L EEIFHRAMEE LR



LI-IE‘ |.I__.5

W

& W

6.3 LPM RAMZAE S F

6.3.3 JliALPM_RAM

ax |

WREN | | |
b A 00 4,01 %02 X03 X 04 X 05 X 06 X07 X 08 {09 X00 01 302 X 03 X 04 ¥05 X 06 X 07 X 08 X09 ¥0a X 08 £ 00 401 X 02 X 03 X 04 X05 ¥ 06 % 07 X0& ¥ 00 X X
D ADXDS J(0A J(3F X 74 X A9 NDE }13 X 48 {70 XB2 XE7 X 1C ) 51 (86 X(B8 Y FO ) 25 X 54 §8F XC4 X Fs X 2 X63 X 98 X(CD X(02 4 37 X5€ A1 D6 X 08 X &
S (E0) €73 €19 €5 €3 €3 €O 0 €3 €3 €3 (O €3 € € €3 (5 0 € €3 €3 & 3 &) €8 68 O €3 @ €6 6 €3 ]

£6-19 &]6-18HIRAMAS E Ik



6.3 LPM RAMZAE S F
6.3.4 VerilogM Dk I s #1540 XX Ik R ik

/* gynthesiz ram init file="DATATHE.mif" */ ;

(* ram init file = "DATAVHES.mif" *) reg[7:0] mem[127:0]

[l 6-6]
module RAMTE (output[7:0]Q, input[7:0]D,input[6&:0]A, input CLE, WREN) ;
reg[7:0] mem[0:127] ;
always @ (posedge CLE ) 1if (WREN) mem[A] <= D;
azsgign Q2 = meml[A];
initial Sreadmemh ("RAM7YSE DAT.dat", mem J;

endmodule



6.3 LPM RAMZAE S F

6.3.5 TFiER TR WIEH|

mem
WREN[_>» WE
CLKE> CLKO
DI7. 0> DATAIN[7. 0] CATACUT]7 O] pe———7 0]
AlB..01L WADDR[G..0]
; RADDR[E. 0]
SYNG_RAM

&6-20 45]6-6FRTL B B8k [&]



6.3 LPM RAMZAE S F

6.3.5 FfEas it iz
[6-7]

module RAM7TE (output reg[7:0] Q, input[7:0] D,input[6A: 0] A, input CLE, WRENM] ;
reg[7:0] mem[1l27:0] /* synthesis ram init file="DATATHB.mif" */;
always @ (posedge CLK ) 1f (WREN) mem[A] <= D;
always @ (posedge CLE 1 0 = mem[A];

endmodule
TWHE
WREN[__»——e—uE
{7 ..0]~regl
CLH| - CLKD { .-] g
[)[TDD——— OATAR{T. 0] DATASLUT[T O i ——D{][?{]]
AL, D ——— WWADDR[G. 0]
1:::::4mmfx
L Y

£6-21 $l6-7THRTLEEBERE



6.4 LPM ROM/s =i

6.4.1 T8 5 IE3Z{E 5 RAERFIT

% MegaWizard Plug-In Manager [page 5 of 7] i 2

ﬂ ROM: 1-PORT

[1]Parameter
Settings

General > Regs/ChkenfAdrs

gf7.01

X T frRess

Do you want to specify the initial content of the memory?

Hao, leave it blank

@ Yes, use this fle for the memory content data

(fou cam use a Hexadedmal (Intel-format) Fle [Lhex] or a Memory
Initializabion Fie [.mif]}

Flle name: | /DATA 7iB.mif

7 Allow In-5ystem Memory Content Editor to caphure and
update content independently of the system dodk

The ‘Instance D' of this ROM is: ROMS

&16-22 IARISEACEC B I R E R GV IROMA R




6.4 LPM ROM/s =i

6.4.1 W ZIEZES KERIZIT

- e " AT

(Hauk %= & 3%) fEEROM

£16-23 IEZfE S RAEREHER



6.4 LPM ROM{% FH =4

6.4.1 W ZIEZES KERIZIT

BTy AR[SLD
CNTTE ROMTE
_ _ = address|6..0] = 2] R &
R e cims < 1 S A I Bl B [ S
E"‘ = “f‘;’ : clk_gn £ e
st Fafar-bas ART
inclock qg
waEE nst Black type: AUTO GND
RET | g it L
e . i : SUTET  ———, COUT

£16-24 1E5%Z45 5 & A 25 H 2% e 2 R



6.4 LPM ROM/¥ H %5l
6.4.1 HZIEZES RESKIT

/.68 us 8.96 us
| 1

¥ ¥

oo Xo1¥ezXpaXos Koz o3 Ko+ )os Kos Ko7 Foe K05 Xoa o8 foc ¥oo Koe XoF K10

© 5 42K
-

TS
E R Y

| SO (O €3 ) €3 €3 (3 £ €3 (5 ™ £ €3 (3 &) (D) C3 €0 65 1)

&6-25 K248 85 EETE



6.4 LPM ROM{% FH =4

6.4.2 1F5%{55 KA 230844 ST I AT

i SignalTap 0 Logic Analyzer - D:f/LPM_MD/SIN_GNT - SIN_GNT - [output_files/SIN_stpl.stp]®

Fie Edit View Project Processng  Took Viulsw Helz B
Instance Manager: I""'ﬁ: P; A .i“ Ready to acquire q,c,: x| JTAG Chan Configuration: * JTAG ready
]nsurn::e Stalus LES: 620 Mmory: 61490 Small: 00 i oiaie’ (=R Baster use)
S/ SNTL  Hotrunning 650 cells 61440 bits 0 blodks e
Device: | 81: EP3CSSEPACESS (0x020F5000)
, - .| [22] soFmanager: [&] [] o:neM MDjoutout fiessn

g SOVTIDRE3 2304116 4

184 s 168 1
1 1 [} 1

5 + AR {_D4h i 05h ‘Ji 06h ¥ 07h I 0Bh X 08h

Y 11h ¥ 12h X 130 X 14h )

BOR X

Type |Alias| Name E‘W‘ 11152 15 1M 155
A BGih

i #-0 {_52Zh )\ 9Bh ) 9Eh X ASh X AAh )

156 157 158 158 160 1||51
At
A BCh % Clh X OBh X CBh X D'Jh

¥
J_h X 0Bh % OCh ¥ 0Dh X_OEh % (
X

&6-26 1E5%15 5 KA BEIEH HSignalTap IS

\_DSh i Dah } DEh } E2h } E6h )

S U IR SR T



6.4 LPM ROM{% FH =4

6.4.2 1F5%1{5 5 KA SSAE A SE B AT

| Instance Manager: “-u_l_ [ ol ﬁ_ oacgare |(Ad| X JrAG Chan Configuratons  JTAG ready
I '
b N L | Hardware: IS8 Blaster [USB-0] P
BT Hod rurreng 30 el hal
Device: EPICS5EPACESS (Du20F S000) Sean Chan
SOF Manager: | % ALPM D3 foutpul_flles, MT
M524 2
i 1 443 J

Hosts | asSehp

£6-27 1IF3Z{5 5 R4 28K SignalTap IKEE ErEE



6.5 FE R AL F AR B E

(1) T ERGFHEEITTRER L.

5%

Tt

A

L-P

-r-l

[l In-System Memery Content Editor - Di/LPM_MD/SIN_GNT - SIN_GNT

B
ITAG Chain Con aban:  JTAG read LY E4
Instance Manager: [T W) M| (Bl Resdy to scqure ) * s '
Index Irestance 1D Status Width Depth 7y | Hardware: |LSE Blaster LUSB-0] i |
a RM7E Hot running 8 133 RA | pevice: @1 EPICSSEPACESS (0x020FS000) ~| | Scan Chain
Fle: LE
Instance 0: RMTE
000000 B0 86 BC 97 98 SE AR5 AR B0 B6 BC C1 C6 CB DO D5 DR DE EZ E6 EA ED FO F3 F5 FB ...
O000ia FEA FS FD FE FE FF FF FF FE FE FD F2 FA FE FS F3 FO ED EA E6 E2 DE DA DS DO CB
000034 ©6 C1 B BS E E 88 92 8C
00004e 2F 2A 25 21 1D 195 15 12 OF OC OA ;
1062 F

%]6-28 In-System Memory Content Editor4mi8 %, MFPGAH FJROMIEE S £ 18

(2) EEEXROMAHIHHE .



6.5 FE R AL F AR B E

(3) BHEE.

Irnstance 0: RM78

In
2
z

gooo0o 11 1% 1} 11 11 11 11 BO B6 BC C1lL C6 CB DO D5 DA DE E2 E6 EA ED FO F3 FS5 FB
guolla FA FHB - PD FE FE FE PF EF FE FE FD FB EFA F8 Fa3 B3 PO ED EA E& EZ D= DA D DU CHB
000034 C6 Cl BC B& BO AR AS BSE 98 92 BC 86 TF 79 73 6D 67 61 5A 55 4F 49 43 3E 39 3
00004= 2F 24 25 Z1 1D 19 15 12 OF OC OR O7 OS5 04 D2 01 01 0O 00 00 01 01 02 04 05 07
go00068 OA OC OF 12 15 19 1D 21 25 2ZA 2F 34 35 3E 43 4% 4F 55 SA 61 &7 6D 73 79

%6-29 £ ILB g B T B IE N FPGAH FJROMA

Type |Alias| Mame

=R /\JJ(\\M(\A(\A/\/(\/J(\U(\/L(\/K

%]6-30 SignalTap 1175 K58 B

.,_&
(113

(4) Ty N e > .



6.6 LPME A\ T

6.6.1 E LR A\ A BUHE T

Which megafunction would you like to customize?
Select a megafunction from the kst below

B I A

Which device Family will you be using? | Cydone IVE

— Which type of output fie do you want to create?

“4, ALTMEMPHY .
%, ALTPLL

“3, ALTPLL_RECONFIG

7%, ALTREMOTE_UPDATE

AHDL
VHOL
2 Veridog HDL
What name do you want for the output file?
| D:LPM_MD/PLL20M

16-31 BB FALTPLL



6.6 LPM#x A\ 8iAH¥3 17 H

6.6.1 E LR A\ A BUHE T

Zp ALTPLL Hw Hﬂoﬂmm

F'.u'nmu ]
Setings

General Modes v Inputs Lodk _..'_ZZ'.=- Bandveidth 55 _'_'_'j.:=- Clack switchow

Currently selected device family: £,

| Match project fdefault

ikl . cll, Able to implament the requested PLL

S

Ganeral

Which device speed grade will you be using? B

What is the frequency of the indkd input? n [z ' .

£16-32 i B A\ 2% 8Finclk020MHz
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6.6.1 E LR A\ A BUHE T

Able to implement the requested PLL

PLL20! ,
: Optional Inputs
cikD . cl, e _ hie the PLL
rese S PR e locked | :
P - TV TN, Eg | Create an 'areset’ input to asynchronously resst the PLL

fdena

I
1
[ ]

| Create an 'pfdena’ input to selectively enable the phaszefrequency detector

Lock Output
| Create Tocked output

i Enable self-resat on loss lock

=4
[

E 6-33-1IF - PREEAEEES
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ekl

ci i

c0 - Core/External Output Clock

dble to implement the requested PLL

o | g s dock:
Clock Tap Setungs

Reguested Satiings Actual Settings
@ Enter output dodk frequency: 0.002 i«u-'u v 0.002000
Enter output dodk parame bers:
Clock multipbcation factor ' D] 1
Clock division factor 1 Shes Cq:;,r__ 10000
Clock phase shift 0.00 S| |deg | om0
Clack duty cyde (56) 50,00 0,00

£16-34 EFEcOR % H M 40.002MHz
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6.6.1 E LR A\ A BUHE T

PLL20M

c1 - Core/External Output Clock
Able to implement the requested PLL

| Use this dock
Clock Tap Settings
@ Enter output dock frequency:

Enter output dock parameters:
Clock multipbication factor

Clock division factor

Clock phase shift

H16-35 it 3 =M B S

(BRI A

Requested Settings Actual Settings
195 MHz = | 195.000000
39

0.00 : [deg ~ 0.00
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SUTEUT  r——, AR[E. 0]
PLL2OM Input 200MHz, Output: c0=2tHz
ROMTSE
CNTTB addresse. 0] o qi..0
L " QUTRUT =" Q7. 0]
nclkl c0 o Clock up QR s EE
inclkl frequency : 20 000 WHz | & Coul W'ﬁ
Operafion Mode: Normal o clk_en E =
cik| Ratie |Ph (dglDC (%) maj.t
el j10000] 0.00 | S0.00
e | s | v.oo | S0 nclock
sl Block type: MSK
nsts Cyclone IV E EN :}_u.'E,LI_I

: ART
e ?Q‘EJ_D

i I:)—“ﬁ':”—j;)()—
CLK |:>_h§|,u_‘ T in

&HD
: AUTRUT = COUT

%6-36 KA T IR ARBURIFERSI I E3ZE S kA ik
6.6.2 JABAHEA



6.7 In-System Sources and
Probes EditorHx

(1) ENE T+ - A In-System Sources and Probesf&ik,

(2) ®ESH

Parameter
Setbngs

?

probe[15, 0]

source[Z. 0] -

i

Currenitly selected device family: - & TI0

Do you want to spedify an Instance Index?
@ Mo, assign it automatically

Yeg, use this number

The ‘Instance ID" of this instance (optonal): JGTT
How wide should the probe port be? i5
How wide should the source pork be? 3

¥ Match praject/default

4 characters
= | bits
w | hits

£6-37 NIn-System Sources and ProbesiE ik &S %



6.7 In-System Sources and
Probes EditorHx

(3) 5RZEMAREERGERL

ARIE.0] R T PEQIA_H
an@ H

JITAT

probe[15..0]

S{2.10]

sourcell O]

ROMTE

B bz
128 wﬁ'd:

PE(15. 0]
o7.00  WRE | PE7.0)
insg2
- - — .- CNT?E |
0] WIRE | CLK | up courter| | |
- . clock 5.0] ARG} Laddress[E 0]
mER L clk en q ]
- WEET | . = caul F——
! T
| inetd | |
il | inclack
e . O ]
g7 W | —Es— b& —r Bock type: AUTO

%]6-38 ZE BB N AIn-System Sources and Probesill iX &k



6.7 In-System Sources and
Probes EditorHx

(4) JAHIn-System Sources and Probes Editor.

_L] In-System Sources and Probes Edstor - Def/LPM_MD1/SIN_GNT - SIN_GNT - [Spil.spf]'

Ele Edt Ww P Toos iWodores o v}
- - e ; JTAG Chain Configuration:  JTAG ready
Instance Manager: [Wt| W M el {[S] Ready to scoure | =
Brobe read nberval Event log Hardhware: | LSE-Blaster [USE-O]
Current inferval: [ samples par sacond Maxamum ape: 18 - D 81: EP3C 16 EPCE 15 (0000 20F 2000
Austomabc | Save data to eventlog Fle: L% | DR MOL/STN_GNT. sof
a9 Hmlﬂ T I - i
: i Wirite source dats: |(Conbrucusly = | &)
g™ Instance ID Stats Sources: 3 Probes: 16 Marme
[®lo wIT O M 3 15 TTAG Linst4|aitsooroe_pe
EALE ou
| Index  Type & Hame pata 10 2 -1 ks e B e e T i
P1s ¥ ocom ]
| g -
Pla40) $r Earls0 Ih 2w X wh Km0 N 2ah N n X 2cn X me 1 = A )
|efr0] gy @qr0] B _ FAh X Feh K F;m  { F: % Foh  J Ebh ). EAh Y Eeh N E A DEn
52 == RET 1
1 ="= M 1
o - CTHN

£16-39 In-System Sources and Probes EditorfJ#ll i & i



6.8 DDS3CH) 5 H# 5 M A

6.8.1 DDSJ7x
S =Asinot = Asim(2nf_ t) (6-1)
ﬂﬁ = ETEf;'L'-tT-Eu: = Eﬂfmt (6-3)
Tt

B_"Lﬁ :f{a:,t B- :2\' I.fi‘::-u!

- . 5 (6-4)
2}. f-:ﬂ-: N f‘:ﬂ:




6.8 DDSEH R 5M,

6.8.1 DDSJF#

SA&.&-.&AETB B..)|=4f. (B
—5111( + ) si1 2—(5;:_1"' _*LEJ_fsin( &1

Oi1 v
B, =~ Eﬂl -2 (6-6)
B,
= ;: - (6-7)

fete (6-8)

+ng,:l

(6-5)



6.8 DDSSZIREH 56,

6.8.1 DDSJF#

LB W

! |.— 1 e |||| .-L-
A IR

TE i N
Ak
# Ak Fi
v
FH fr 3R 0 R I‘ ¥ 1]
ik ¥ i . T

EL45 IR

%6-40 = ADDSZEH)

il RO
=f
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6.8 DDSELEHEHE E5MNH

6.8.2 DDSfE 5 kA& IT~F

&131.0)

B31..18}

' address[a 0]

ADDER32 | - DFF32
| = DFF

SFF\ rc-m

F’ww Bl3.0] 5 !

Rt | dataa[31. 0] . et data[31 0]
I " |

T T \|result[31 0] > clock q[31.0]

f clock b A+

i databl31,.0] i [ instd

A3 32

BE[31.0) ! onstd i

finclochk

LI s —

10 bits
1024 words

J_' inete Block type: ATO

%16-41 DDSIE 5 KAESHEKRINEREE

g3, oL




6.8 DDS3CH) 5 H# 5 M A

6.8.2 DDSfE 5 kA& IT~F

_B[31.0]

~32

-f-;:-ut f:.ﬂk (6'9)

Ham

ele (s

E ¥
[E DAC

[ ¥ ) ) IF

O T T R D D O T E AT TN Z55 N 256 N 298 N 29k k241 ¥ 744 % 241 % 2k ) 2—15.11 251 i 254 ¥ =1

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
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?.I:Il.r-.\.i|? 2D| it

ICLK_EN

S8 L5 it

g

D[4

S 777"

—

Al L

[» clock
clk_en

linstq OCTAL BUFFER

i el

9.1

gl

q
data[7 0]
WTEN = _':g
 Bddress[d 0]

[

up countar |
|

|

]

inclock

%16-43 ZEBHE R B TZ it

B bis

1024 wards

inchocken

. insty  Block bypec ALTO




- DEH[T]
- DIN[E]

- DINS]
- DIH(4]
- DIN3]
b DTN 2]
- DI ]
- DEK(o]

LqiT]
Fals]
-Qfs]
-QLe]
L&
-arzl
a1l
-qLol

E16-44 ZBEIERAF BRI 7 0l BBE



S8 L5 it

5156-4 DDSIEZ G5 KA ST

ADDER108
P108_ 10 A
& + &
10
P‘WORD\ P10B(9..2) 8 / i
|/ f
2 D326(31.22)
/.#
ADDER328
a2 REG320 a2
DIN32B D328
32 DIN  DOUT e
F328 D LOAD
CLK
8 o D328(31.22)
— F
SIN_ROM
F328(27.20 -
@J_L = Biddress . POUT
inchachk
H'—*
SIN_ROM
1 REG10D | 10 o
LINOB | o e BTl SIN1B _ Ligress  q—e E
LOAD
I inchock
) 10
P

i
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SCIG

[B16-5]
module ERZF (CLE, RKIN, KEOUT);
input CLE, EKIN;
output EREOUT; reg ROUT;
reg [3:0] EH, EL;
always ([@{posedge CLE)

i1f (lEIN)

hegin

EL==EL+1 ;

else EL<=4T"hO000; end

always [ (posedge CLE)
if (EIN)

hegin

EH<= EH+1;

el=ze EH<=4"kLO0OO0O; el

always(@{pusedge CLE) begin

it

STAERTERF0R A G5
SE S R S AR E R R R s TR

AR B R B T3
i IS R, MATREEE o

AR R B T = PR T T
i RIS R, T3S o

if (RH »= 4'h1100% Eour==1'el; %S EERITITH—ELTF 12, ME L 1

else 1f (EL > 47h0O111%
EoUuT<=1"E0;
el

endmodul e

ATHEEPRRE T RE LT 7. Wik o
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