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Problem: You have an ASM or CPU that you would like to control/test from an EEPROM. How can
you simulate the EEPROM under MaxPlus?

Solutions
Use the ROM model found in the LPM library.

Design Procedure:
1. Create a new GDF file (File->New...). In your schematic (GDF file), add an “Ipm_rom” component found in the

“mega_lpm” library.

Edit Ports/Parameters

Function Mame: LPM_ROM Help on LPM_ROM |

2. You should see the following window open up

Wr;]en i‘?u try to place the component onto your ~ Paits e
schematic: i
PdD: NT;M BitD &+ |zed = More " Pattern/Fadis:
address [ S
) ) _ Couned | Ca [ [he]
3. Select the “LPM_WIDTH” parameter in the :
bottom scroll window with your mouse and Bt Sl e
enter the size of the ROM’s data bus in the e D
“Parameter Value:” pull down menu. In this memenab Urused MNore
. . . outclock Urused Mone ;i
example we will set an 8 hit data bus. Then hit
the “Change” button.
— Parameters
Parameter Mame: ILF'M_WIDTH ﬁ‘
FParameter Description: [ ata width in bits, any integer > 0
Parameter W alue: IE j Biowee | Clear |
Mame: Walue:
LPH_NUKMWORDS <nonex =]
) LPH_OUTDATA, "UNREGISTERED"
4. Select the “LPM_WIDTHAD” parameter in the oL s <norie:
bottom scroll window and set e parameter - SLone:
value in the “Parameter Vaue” pull down
menu. In this design we will create a 1IKB ROM Cancel |
that has 10 address lines. Again hit “Change.”
Edit Ports/Parameters

Function Mame; LPM_FRORM

Help on LPM_ROM |

— Portz

Part M ame:

address[LPM_WIDTHAD-1..0]

Part Statuz - — lrversion
& Lzed & MNone © PatterndRadix:
 Unused || T Al I ihe:- 'i

Marme: Statuz  Inwversion:
address[LPM_WIDTHAD-1..0 zed Hone
inclock Uszed Maone
memenab Urused Mone
outclock Unuzed MNore ;]
— Parameters

Parameter M ane:

FParameter Dezcnption: Mumber of address linez, any integer = 0

|LPM_WIDTHAD

Parameter Value: |1 1] _ﬂ Browes | Clear |
RET= alue:
LPt_MUMWORDS <none: _:_!

LPMW_OUTDATA,

"UMREGISTERED"
g

ok LCancel |
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5. Make sure that the other parameters are now set as
shown below by again using the pull
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Edit Ports/Parameters

down
Function Mame: LPM_ROM
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6.

“Parameter Value:” menu.

LPM_ADDRESS CONTROL UNREGISTERED
LPM_FILE <none>.
LPM_NUMWORDS <none>.
LPM_OUTDATA UNREGISTERED.

Help on LPM_FOM |

~ Partz -
Irvwersion

& More { Pattern/Radi:

[ hex]

Part Status —
+ Lzed
" Unused . Al

Part M amne;
addrezz[LPM_WIDTHAD-1..0]

I arne: Statuz:  Inversion:
L Uzed Mane
inclock Uszed MHone
memenab Unused Mone
outclock Unuzed Mone _ﬂ

— Parameters

Change |

Pararmeter Mame: ILF'M_ADDF!ESS_CDNTHDL

Parameter Dezcription: Should the addrezz and control ports be registered?

Pararneter Walue: |"UNF|EGISTEF|ED" ;I Browse:, | Clear |
Mame: Walue:
[TPh FILE P
LPM_NUMWORDS <none>

"UMREGISTERED"

0K, Cancel l

LPM_OUTDATA

In the Ports area, make sure that only the following have Port Status Used.

address[LPM_WIDTHAD-1..0] (address bus)
g[LPM_WIDTH-1..0] (data bus)

Thefollowing have Port Status Unused

inclock
memenab
outclock

These signals are in the Name section under
Ports.

Edit Portz/Parameters x|

Function Mame: LPM_ROM Help on LPM_ROM |

— Parts

Part Statuz - — Inversion
izlltor::me: " Used ¢ MNone T Pattem/Radix:
& nused || T Al I IE
MHame: Statuz:  Inversion:

[NE| Hone

— Parameters
Parameter M ame; ILF'M_FILE ﬂl
Parameter Description; File containing initial contentz of memon array
Parameter Yalue: |<n0ne> ﬂ Browsze. I Clear |
MHame: Walue:
LPM_ADDRESS_COWNTROL "UMREGISTERED" a
LPH_FILE Lnoner
LPt_MUMWORDS <nones
LPW_OUTDATA "UMREGISTERED" ;I

ok LCancel |
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7. Hit “OK” and you now should see a
component on your schematic that looks like

the picture below.

8. Add a bus to the address inputs and a bus to

the data (q[]) outputs. Label the address and
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i it MAX +plus II - Feel', 3701 lab'lab8_cpu_rom'rom_1k - :
&MF\X+pIusII File Edit Wiew Symbol Assign  Ukilities  Options W|ndow Help

Dz HaE b=

=181 x|
==l x|

@ ol ARESE L BRE BaE

s
Al -
il LPhi_FILE=
= LPRd_HURIOR D S=
l LPh{_OUTOATA="UNREGISTERED”
—\ LPhd_/IOTH=2
=i LPhd Wi OTHAD=10
L] LPM RO
s e Addre=s]]
g L inclock 0
Q
By
4] 2
A

5

Deletes one or more selected iterns frorm the file and places them on the Cliphoard

data bus by clicking on them. Here we have
used A[9..0] and D[7..0] as the example names and they must be in the form of name[msb..0] where msb is the most
significant bit starting from zero. Y ou can now use these signals anywhere else in your circuit or as inputs & outputs (as
shown in this example).

%y MAR+plus 11

=101 x|

File Edit Wiew Zymbol Assign  Utilities Options  Window  Help =

D|@|-|§|JE{~1|@|_I_I HRE &L L HEE HEal

s =
A

&l

g

]

O

fQ

Q

ja: LPW_ADDRESS_COWTROL="UMREGISTERED"

[

& ]_|

4[9.10]

‘LPhd_FILE="fhael3701Yabiabe_cpu_rombcontents. I'I'|If :
LPMW_HURMIOR D 5= ;
ELFM OUTDATA="UHNREGISTERED"

ELFM_WIDTH=8

‘LPhA_WIOTHAD=10

LPrM_ROM

laddres=(]

o] 4

D[7..0]




6 Max+plus II File Edit Templates Assign  Uklities  Options  Window  Help

=81 x]
D2R8 +=el - e oREsss IRk EHEa 5A2 2 F

i <
Univers pEPTH = 1824; % Hemory depth and width are required % =
Departmen WIDTH = 8; % Enter a decimal number S ]
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% otherwise specified, radixes = HEX

CONTENT

BEGIN

[8..F] z 8; % First 16 values are zero %
10 z 33; % Single address data %

11 : 5C; % Addr[11] = 5C %

12 = 929;

13 : A1; % Addr[13] = A1 %

14 z B2;

15 2 C3;

16 :  Di; % Addr[16] = D& %

[17..3FF] z FF; % remaining locations are FF %
END ; % You must have EHD statementt %

Line 1 _ [col 1 s« |

ADDRESS_RADIX = HEX; % fAddress and value radixes are optional
DATA_RADIX = HEX; % Enter BIN, DEC, HEX, or OCT; unless

%
%
%

-- Specify values for addresses, which can be single address or range

S

Places a copy of the Cliphoard contents at the inserion point

Schwartz
-7:37 AM

9. Create a MIF file that will contain the memory contents you want programmed in the ROM. This example is called

“rom_1k.mif” and can be created with atext editor in MaxPlusl| or other text editiors (i.e., Notepad, DOS editor, etc.).

The “DEPTH” is the number of memory locations in the ROM and the “WIDTH” is the size of the data bus. We then
specify the number format (BIN, DEC, HEX or OCT) for entering the address and data values. This example has 16

locations with zeros, 7 different data values and then FF for the remaining locations.

10.Now double click on the text on top of ROM (] Mnx+plus 11 - i\ eel' 3701 lab\lab8_cpu_rom'rom_1k - [x

mbol  fszion | Ikilikie

Cinbine

Windoa  Heln

=10l

1l >

i i Max+plus 1T File _Edib Wiew
Component (Or you can rlght mouse-click on the “h : MAX+pIus 1I- F'l,eel'l,S?Dl'l,Iab'l,IabS _Cpu rom'l,rom 1k - [rom_Lk.gdf - Graphlc Editor]
=] iy Iy B B

B (&1 &l ] ==

ROM  component and  select  “Edit D|E7|. =1

Ports/Parameters...”). Select the “LPM_FILE”
and use the “Browse” button to set this parameter

to your MIF file. Hit “Change’ and it should

show up in the LPM_FILE field now in your

ROM component on the schematic. Hit “OK”.

11.Assign a device that allows for ROM creation.

The Flex10K devices are an example of a device

@I@\IoIJI/Ile»a

that supportsthisfeature.

If you want to make a larger ROM than the
Flex10K can fit (for simulation only, not for
implementation), you will need to do a functional

[ Tt e

X e o _ X LA Rl

simulation instead of a timing simulation. After e I EEE]]

pulling up the compiler select Processing | iRk ol

Functional SNF Extractor. Thiswill allow you to QL

simulate extremely large ROMs. & :
12.Make sure your project is set to this design and A

LPM_AODRESS_CONTROL="UMREGISTERED" :
LR FILE="f \eelaT01yabiabe_cpu_rombconterts.mif"
LPh_ UMD R D 5= :
LPhi_OUTDATA="UMREGISTERED"
LPhA_WWIDTH=E

LP_MWIDTHAD=10

EA|LE

compile.
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Simulation:

The simulation is very similar to any other simulation you have performed. Simply set the address input lines (or drive them
from a counter or register) and observe the datathat comes out of the ROM. An exampleisgiven below.

iri MAX+plus II - Feelt, 3701 lab\ Jab8_cpu_rom'rom_1k - [rom_1k.scf - Waveform Edill;ur]' & |Eli1|
oy = |

NeE& & mel o e HRELSS 4 DRk daal =E 2 2 88 <

m Start: |0.0ns #[2] End: [4.0us Interval:  [4.0us ﬂ

A

&1 Mame: 2000ns4000nsB00.0nsB00.0ns 1.0us 1.2us 14dus 1B6us 18us Z0us Z2us 24us 2Bus 28

= AlD.0] ooo Joo2 joos i oo4 f o005 ¥ o005 ) 007 O

W
|'I| =1 .':

&F D70 H 0D 0o @@W@@ FF
Tl | 4

The nodes used in simulation were A9, A8, A7, ... A0 and D7, D6, D5, ... DO. These were then highlighted (selected using
the mouse) and upon right clicking the mouse were set as buses using the “ Enter Group” pull down option. The addresslines
were then set to increment by on for the simulation.

Very Important Note: The ROMs are very slow. Therefore when you simulate you should change the smallest increment
of time from 25nsto 200 ns. You can do this by selecting “Options’ on the top toolbar when you are in the waveform editor
and select “Grid Size” to set the value to 200ns.

Another way to change the smallest increment of time in the waveform editor is to again go to the “Options” pull down and
make sure the “Snap to Grid” feature is turned off. Now you can select the Address bus (A[9..0]) and press the count
seguence button on the leftmost toolbar to open the Overwrite Count Value window. Here you can change the time in the
“Count Every:” window and increment the address bus value by 1.

The end time was also increased for this simulation (via the Overwrite Count Yalue |

“File” pulld own button on the top toolbar) and the results are as

shown here. Inter¢al:  0.0n= Too 2.0us

Radix iz Hexadecimal

The End.
Starting Y alue: |m
Enditg alies |EIEF Cancel

Count Type: ¥ Binany [hizrement By |‘|

£ Gray Code

Count Exven: IEEIEI.EIns Multiphed By: I'I




