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Some ready building blocks

The following building blocks for MAX+PLUS II could
speed up your designs for the ACEX-KIP Board. For more
information you have to read the data sheets of the components

on board (especially this 1s recommended for the ACEX chip,
Sync-SRAM, Serial-DAC and LVDS).

1) Install all modules (.edf or .vhd files WITH the .sym files)
in a separate directory. In MAX+PLUS II in \Options\User
libraries add the directory to the list. So you can access this
modules from your new design(s).

2) Copy the pin & chip assignments (from all pins.acf) to the
.acft file of your project.
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Parallel to serial converter (SPI)

(use 1t for the serial 16-bit DAC MAX5541)

Inputs: Outputs:
PARZSER
WR - write A WR POL15. .0 1—X PQ[15..0] - par. outputs
WE - write enable S WE SCLK—X SCLK - serial clock
D[15..0] - data inputs ‘wdpri1s5..07 sDaTHx SDAT - serial data
CLK - clock for the N PR s8TR—X SSTR - serial strobe or
serial interface CSn
(<10MHZ) a
JAUDIO CSn: OUTPUT PIN = 120;
IAUDIO CLK : OUTPUT PIN =119;
IAUDIO DAT : OUTPUT PIN =116;
50.0ns 1000ns  150.0ns  2000ns 260.0ns  300.0ns  3500ns  400.0ns  480.0ns  &B000ns  A550.0ns  BO0Ons  GB50.0ns  7000ns  ¥500ns 8O0
= YF
m=""E
im= D 00100011
s-c | [ [ ) L L L L g e ey
- SSTR ]—|—
=i SDAT \ |
- SCLK ElEEEEEEEEEEN
S PO 00000000 X 0o0100011 XD1DDD11DX1DDD11EIEIXDEIEI11EIEI1 XDDHDEHD XEH1DD1DDXHDD1DDDX1DD1DDD1X Qo100a11
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a

Dual 7 segment indicator ¢/ , |[*

Inputs:
CL - Hex code (left) re—
CR - Hex code (right) —

Mx - some clock for time i

DBLVSEL

T CLL3 = =081
CRL3=-=-081]

Outputs:

|__

d

mx_out—x Mx out - mux control
OC1..7]1—=x Ql—a, Q2-b,.., Q7—g

/c

M=
mux (100-1000HzZz)
. . H—dis
Dis - disable outputs
(%)
— [R7S mux : OUTPUT PIN =179;
[R7S1 : OUTPUT_PIN = 192;
[R7S2 : OUTPUT PIN = 180;
[R7S3 : OUTPUT_PIN = 186;
|[R7S4 : OUTPUT_PIN = 187,
[R7SS : OUT\PU\I%PIN = 189;
IR7S6 : OUTPUT_PIN-= 191;
\
125.0ns 260.0ns IE.0ns 500 Ons 625.0ns 780.0ns

a9 | | | | | | |

= my_out ‘ | ‘ |

= CL 0

i~ CR 1

=0 0000001 X( 1001111 ){( 0000001 X RRRREE

5= dis |

abcdefg Low=ON, High=OFF
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PS/2 Mouse*

Inputs: Outputs:
HMOUSE
mause_dataq to the PS/2
mouse_clk—x mouse

Clock K — clock_25Mh= left_buttorm—xX \

Reset Y heset right_buttorn—X to your
(active mouse_cursor_rowl 9. -0 1—X design
high) mouse_cursor_columnl9..01—X [/

IMDAT : BIDIR_PIN = 202;
IMCLK : BIDIR PIN = 203;

* taken from "Rapid prototyping of digital systems" by
J.Hamblen and M.Furman.
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Inputs:

From PS/2
Keyboard
Clock

Reset (act.H)
Read (clears
the scan
ready)

PS/2 Keyboard*

KEYBOARD

keyboard_c1 k
keyboard_data
clock _Z2SMh=
reset

read

scan_codel 7= -8 1

sScan_read .y

* TTTTT

Outputs:

ASCII code

Scan ready will
be set to ‘1’
if a new code
appears at the
output

IKDAT : INPUT PIN = 204;
IKCLK : INPUT PIN = 205;

* taken from "Rapid prototyping of digital systems" by
J.Hamblen and M.Furman.
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VGA: Image and Sync Signals

0,0 639, 0
< mmmmmm—mmms T T -
P
< mmmmmm—mmm— T T -

0,473 639,479
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640 Pixel X 40ns
RGB
H_syncé é
. New Row .
480 Horiz, vefresh cycles
i
V_sync _’_

New Frame

(60Hz)




Inputs:

Clock

Red, green,
blue from
your design

VGA Interface*

VECA_S5YNC

TTTT

red_out

clock_25Mh= greern_out
red Elue_out
areen horiz_syne_out
blues vert_synec_ouwt
Pixel_rowl9..0]

Pixel _columnl 3. .8 ]

)

Outputs:

Red \

Green

Blue to VGA
H sync

V_sync /

To your design

IBLUE : OUTPUT PIN = 200;
IGREEN : OUTPUT PIN = 199;
RED :OUTPUT PIN = 198;
IV_SYNC : OUTPUT PIN = 197;
[H_SYNC : OUTPUT PIN = 196;

* taken from "Rapid prototyping of digital systems" by
J.Hamblen and M.Furman.
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Block Diagram for simple Text
Output

Colour
Logic

A

X
25MHzZ > Counter ’5. .01 658<X<756 pP—H sync
X (0..799) (X<640)
and
(Y<480)
L ¥ pd
>  Counter 492<Y¥<494 p—YV sync
[9..0]
Y (0..524)
Char ROM .
Pixel
X[2..
2.0l —L_"Ton/off
X[9..3]— A Jl 1111
2: 0110011
Y[8..3]—RAM and Logic Char| B 3: 0111111
C | 4: 0110011
Some Data — 5: 0110011
6: 0110011
Y[2..0]——kt
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Character generator™

Inputs:

CHAR_ROM Outputs:

Char code

et clharacter_rnuml 5. .01
(not ASCLL) N Pixel ON/OFF
Normally you | font_rowL2--01 rom_mux_output—X N 11
orma
connect this S font_coll2..0] b4
, connected to
inputs to o

X[2..0] and some of the

Y[2..0] Note: the file ‘tcgrom.mif” contains colour inputs
(pixel the font definition of the VGA
coordinates) module)
The table was compressed in order to save RAM space
Code O 1 2 3 4 . 9 10 11 ... 15 16 17 ..34 35 36 ... 65
Char 0 | 2 3 4 9 A B .. F G H Y Z <space>

* taken from "Rapid prototyping of digital systems" by
J.Hamblen and M.Furman.
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Video RAM for text output

Inputs:
TEXT_DISPL Outputs:
CPU clock FA— CLK_cpu
VGA clock K — clk_vga
Write Enable F— WE CHARLS- .2 1% Char at pos. Xc Yc
Write Address A— LWALB..0] backgr—xX ='1’ if out of text
Char # in o char_inl[S5..2] window
Column, row F—Xc[S5..01
(connect to A —Yc[4--01
X[9..4] and o

Y[8..4] pixel
coordinates)

Clk cpu and clk vga could be different, WE is synchronous to
clk cpu. WA =row[3..0] & column[4..0] — the text window has 16
lines with 32 characters each. The module uses dual port RAM and

1s intended for use with ACEX family.
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Bufter for ADC data

(use 1t for the fast 8-bit ADCs NSC ADCO08351)

Inputs: Outputs:
ADC _BUFF

ADC clock F— ade_clk

Address enable by read v« | 44+ _en

Retransmit data HA— retransm DATAL 7. .81 Read data

Trigger acquisition % tigger

Data inputs from ADC *— IN_ADCL 7..01

a

The depth of the buffer 1s 512. Trigger starts the acquisition at
adc_clk rate, retransm clears the address counter and starts reading

126.0ns 260.0ns 5.0ns a00.0ns 625.0ns 750.0ns 875.0ns 1.0us
= trigger | | | ‘ | | | | | |
= retransm ‘ ‘
= addr_en
= adc_clk
5= IN_ADC E)(meXsznXmXszszaXzs)@@sznXmXszzaX P
55 DATA oo X22X231DX1EX1FX2UX21X 2
ay Address Crt 000 X 001 X 002 X 003 1FD X 1FE X 1FF X 000 X 001 X 002 X 003 XDE
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Inputs:

Digital oscilloscope

ADC & VGA clock

Data from ADC buffers <

Pixel coordinates

Mouse coordinates

VGA sync signals

DIG_SCOoP Outputs:

[

=l

T INA_
INB_

addr_en—< Address enable \
- ADC buffers

ADCL 7 - -8 1]

ADCL 7=-=981 retransm—< Retransmit

F—PXL[9..01 trigger—X Trigger [/
FA—PYL9..01] PixA—xX Pixel ON/OFF for ch.A
FA— MXL[9..01 PixB—X Pixel ON/OFF for ch.B
F—MYL[S..0] Mouse—x Mouse ON/OFF

A —H_Sync

K —V_Sync

%)

There are some restrictions: the ADC and VGA clocks are
the same; trigger appears during the dead time of the VGA.

IADC1 DO :
: INPUT PIN = 38;
IADC1 D2 :
: INPUT _PIN = 36;
IADC1 D4 :
: INPUT_PIN = 30;
IADC1 D6 :
IADC1 D7 :

IADC1 DI
IADC1 D3

IADC1 D5
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INPUT PIN = 39;
INPUT PIN =37;
INPUT PIN =31;

INPUT PIN = 29;
INPUT PIN = 28;

IADC2 DO :
. INPUT PIN = 24;
IADC2 D2 :
: INPUT PIN = 18;
IADC2 D4 :
. INPUT_PIN = 16;
IADC2 D6 :
IADC2 D7 :

IADC2 D1
IADC2 D3

IADC2 D5

INPUT PIN = 25; IADC_OE : OUTPUT PIN =27; -- put to GND
IADC_CLK : OUTPUT PIN = 26;

INPUT PIN = 19;
INPUT PIN = 17;

INPUT PIN = 15;
INPUT PIN = 14;



Digital Oscilloscope Design

e bIE GCop ] VGA Signals
— . oLk : : JUGA_SYNC :
ADC A D E..Di ©AEN E
— | MA_ADCL7. . @] ADDR_EH— : RED_OUT|
ADRC B O E..Di . RTR CLE
s | ME_ADCL7..®] RETRAMSH— ~—| CLOCK_25SHHZ GREEH_OUT)|
F[2..0 : TR R .
—pXLS. . 0] TRIGGE R— RED BELUE _0OUT)|
F'Yg..l:l : ) [T
—pYLS. . 0] PIXA— ~— GREEM HORIZ_SYHNG_OUT
MXE..D : : R B :
—HXLS. . 0] PIXB— — BLUE VERT_SYHC_OUT—
MYE..D : : B E 8 PYE..D
—HYL[S. . 0] HOUSE[— : PIXEL_ROWLS. . 0 [
H_Svnc : E E 8 PXE..D
————————— H_STHNC : : PIXEL_COLUMHLS. . @7
W_Sync 5 5 :
L : BT .
B T
oLk ADC_BUFF : ; MOUSE
ADC_CLK : : MOUSE_DATA
AEN : :
———————ADDR_EHN : : MOUSE _CLE|
RTR 5 ADC A D[T.0) CLK:
?.— RETRANSH DATAL7Y. . @] " = CLOCK _25SHHZ LEFT_BUTTOHN
—:_ TRIGGER RESET RIGHT _BUTTOHN|
LfDCA_D[F.0] |:>—]%%T.—_ IN_ADCL7. . @] MOUSE _CURSOR_ROWLS9. . 0]
;.__:3_.._ e 58 MOUSE _CURSOR_COLUMNLS. . ©]1
ADC_BUFF :
CLK — : EES
ADC_CLK :
AEN ADDR_EMN E g
RTR : - ADC B DO A Qe )
— RETRANSH DATAL7Z- - a]-—LL. e ! --- Co e ] R
TRG . : : FRN - LCLK
—| TRIGGER : 80 MHz =7 ol e P
2ADC2 DF.0] [T el y_aD e[ 7. . @] § Ga CLksoM [l ; PoIELL :
i : D lewen |
moN
I:LK ...................................
DAC_CLK

LYDS_EM
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Logic Analyzer

Inputs:
LOG_AN30 Outputs:

30 signals from DUT w|, Ao IN[G..29]
VGA clock w1 CLK RESE T—X Reset to the DUT
Connect to ‘1’ % CLK_SEL CLK_E—X Clock for display
Pixel coordinates S X[D. .01 CLK_M—X Clock for the DUT
from the VGA block P R Red \
Mouse buttons “—MBL1..21 G—x Green - to VGA
Mouse pointer MXLS . .01 B—x Blue /
coordinates oed MYL D« e @]

@

The Design Under Test must be synchronous and must have a RESET signal. The
logic analyzer block resets the DUT at the beginning of every VGA row, sends the
clocks and plots up to 30 or 60 signals directly on the VGA display. You can label the
signals with up to 4 characters stored in signames.mif. You can create this file from a
normal text file by the utitility dis la.exe.
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Logic analyzer design with Serial Adder

: R e :
: S[E. 5] S e 2% 7 segment LED
MO . 4. 1] 1_ N R =113 1) dRa T B e :
PEBE1 Ebc :j]jbngUT =0 UED GRH ; N ST CRLZ. . O] Mx_DUT—ﬁT—'E 7 i3 _mux
i L — I : _ﬁ—:_ — hx R oE]
............ FPRE
R : i : =<|—E i I0IES
FB2 : bc COOTANT N R RER : ' Tttt B
: ) - : L AEE
; HOUSE
, HOUSE _DATA— 0
Sl ; : HOUSE GLK;%EE_: MCLK
ShiS. 5] i CLK: B ] :
TLK M : BECL3. . O] CHTLCL1. . ﬂ]_! o 2 : B CLOCK _Z25HHZ LEFT_BUTTON—
—=——— oLk LA_OUTL@. . 257 = - i RESET RIGHT _BUTTON——————
LR CLKE_DISFL cnnn\'_ln—é E MOUSE _CURSOR_ROWLS._ a]-—w
HESE(l RST CHRR\'_DUT—E E MOUSE_CURSOR_COLUMHLD. . GJ'M
BEA i GRS SIMIE T
(4-bit Serial adder) CLK i Huraur
i CLOCHK _ZSHHZ GREEM_OUT| e
i ; ey ' RED :
The wavediagram on VGA display looks like: : e LU BLUE_ouT—— LPTEuT
RET 1™ ' — GREEM HORIZ_SYHNC_OUT = E_,UTFUT
d BLUE - M_SYNC Hordor :
Bk i rirrierirri ' | BYE LIt R LN e PO :
RO | ' PIXEL_ROWLS. . B]-—im
CLK E PIXEL_COLUMHLS. . B]-—im
AR E BB R—
CLK g LOG_ANZO : Video image generation
e 5
CLK : CNT4X2 : i : : -
PE1 LSS : ) : oL . LK D
S[4.0] ————F—|PBl SHLES.. 1] ! g CLKE_SEL CLK_E[——— (el
PEZ : i Pap.o) : : LK M
ELK gy (Ll d —[9..0] CLK_H— —
. : ; Bl T J_RED et
o LB ' MEM 2 o GREEN
A : —HEL1. .21 G—
) ‘ R ) BLUE
Bi ' S —HXLS. . 2] B
Si . —E—i—-n'rts. . a1 :
cammy_out DBE
CLK :
: LEFT PUSH BUTTON
ENT[1.0] : P UUPPPPTN T IRE " O PEd e e — ,
SEMARKS : ] RST oo ——— > — R Y
. ' L= N : 1T o -
. . CLKSOM : Do
, : ‘ FIGHT PUSH BUTTON | e
The design will be clocked by CLK_W | ' YilgE
_ - w oLk [T : FB2 CLRN
CLK_D comes 1 pixel before CLK_M to make the waveform casual.  + i i e w G
. . . L i a0 MHz
To use 60 signals, edit the generic Msig in WhilkZZ, : . ClksoM —— ]mm-r
To have more clock cycles in the waveform edit the generic
CLk_PERIOD in W2
Any other user design should have at least the 30 | 60 outputs. ;
Any other user design should have a reset. ;
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2)

3)

4)
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Some hints:

Use hierarchical design methodology.

Simulate your sub-designs before trying to use them in the
higher levels of the hierarchy. To do that faster set the
Compiler 1n \Processing to Functional Extractor. When your
sub-design works satisfactory, compile it fully to see the
area (or Logic Cells) needed. Keep track on warnings like
‘compiler 1gnores something as the design does not depend
on 1t’, or ‘some flip-flop is stuck to GND”’.

Do not try to connect your blocks with wires and buses,
instead use labels as much as possible, give clear names to
the signals. If you need to connect two signals with different
names, use the symbol ‘wire’.

For more than 1-bit wide functions use the Mega Wizard
plug-in to create exactly the block you need, some examples
of such blocks are given later.



Mega-wizard Plug-In
(arithmetic components)

Add/subtract module cmp8

with carry-in & carry- compare | Compa.rato?,
out. Check with the ] O e — output 1s 1 it
simulator the meaning dataa=datab

Of Carry—signals by O

subtract! Synchronous i —
- El dd_SLIb’lG .......................... counter Wlth Sync _ o nn:::ccunter

add_sub

B ~ load, async clear. = —jdatar7.0)
sty vers Clk_enis for S

— 1 clock

resutf15.0)  counting & sload,  —ck_en
“datab[15..0] , . | N
B/H ~ whilecent enisfor | & |

cout : . o
Countlng Only’ = N |
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Mega-wizard Plug-In

(gates)

d tal [15..0
= [ ] ﬁ result[15..0]

_data0_[15..0]

2001-2005

dec3to8
eq0
eq1
: eq2
— data[2.0]  eq3d
— enable eq4
eqd

eqb
eq/

Constant with selectable width

=] if data=0 & enable=°1"

=] if data=7 & enable=°1"



Mega-wizard Plug-In
(storage components)

| ram256x16 - SRAM. It is strongly recommended to

_ data[15.0] —q[15..0] _ configure 1t as synchronous, with registered
: et o data inputs, address and write control, but
—b inclock ~unregistered output. When do you get valid
o data? Simulate if not clear!

____________________ o

- ROM. Totally asynchronous. You need to set

— address(7.0]  q15.0] — SR SR CRIR
T pddessl7A A% ™ the name of the memory initialization file

%1;{ ------------------------------------------------------------------------------------------------------------------------------------------- (-mif)

dff16 |

— data[15..0] q[15..EC}}I]:F _ REGISTER (16 D-flip-flops) with clock
_reee ~ enable and asynchronous clear.
A '
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Clock

In order to multiply the input clock x2 use the following circuit:

............................... SO O OU O U OO OO O PUPSUUPOUOOL 4 OO O P
Ivds_test@18257¢  CLK50M | e ji —s e e—[ > CLK_OUT Ivds_test@71
| . - _

CLOCKBOOST=2 |
INPUT_FREQUENCY="37 5"

T CLKLOCK

MCLKUN [ o—pee — ‘%

S[E_TFF ....................... | . ‘ ,
i ol S popy Instead of using ‘Global’ you can
CLKSOM we set in Global Project Logic Synthesis
| CLRM the Auto Global to ON.
304 &
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