example project to interface to
Mo6800-style peripheral

 OLED display control project:

- https://code.google.com/p/idlab-general/source/browse/universal_eval/OLED display/

» clock_enable generator:

- http://code.google.com/p/idlab-scrod/source/browse/SCROD-
boardstack/new_daq_interface/src/utilities/clock _enable generator.vhd
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example interface:

MPU Interface Pin Assignment Summery

- Data/Command Interface Control Signals
interface [D7 [D6[ D5 [Da[D3| D2 [ m Do E [r/w][/cs| bjc [ /res
I S a 8-bit 6800 D[7:0] E | rw|es| orc /RES
8-bit 8080 D[7:0] o | wr | jes | o/c /RES
Jawire SPI Tie LOW NC SDIN | SCLK | TeLow | /c5 | TieLOW | /RES
dawire 5P| Tie LOW NC sDIN | 5cLk | meLow | jes | oic /RES
° 5 f d t h t. Wiring Diagrams
page o Of datasneetl.
MHD-3. 12-25664UCxx NHD-3. 12-25664UCxx
ShOWS four interface Options MEB Parallel Interface 188 Parallel Interface
BZ@ MC  FRES  DB? oes E o.C  won HE RU— DB? nas i DBl R0 O.C UI]}]
. a e 1 O ™ BS1 LS NC |11 FH‘- I'III.= 'IHH R4 ML V5SS H‘\.I DB& ne4 DB2 10: 17 I HC
MPU MPU
6800-MPU Parallel Interface
The parallel interface consists of B bi-directional data pins, R/W, D/C, E, and /C5.
A LOW on R/W indicates write operaticn, and HIGH on R/W indicates read operation. HHD'?_" IE'_85664U':X’< NHD-S' 12-_25664'-]0)"‘
A LOW on D/C indicates “Command” read or write, and HIGH on D/C indicates “Data” read or write. Frwire Serial Interface drwire Serial Interface
The E input serves as data latch signal, while /CS is LOW. Data is latched at the falling edge of E signal.
Function E | R/W | Jcs | DJc P58 AC 6RES 07 IBS DB) SDIN E DeC DD Bse nC RES DOF DBS B3 SDIN E o DeC VD
. Ccmmand \L U U U Bs1 LS HC Jij-1Y De4 na2 SLK RM HC LS55 BS1 L5 HC oes DB4 o2 SCLE R~H [ 1
S CIPPLLLLLT L] | ]| RERRERERRLNA
Read Status s 1 0 0 uoD R b WDy v i &Y e ow o &b UnDe
Write Data s 0 a 1
Read Data J 1 0 1
MPU MPU
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OLED display

timing

* page 51 of display
controller's datasheet

Table 13-2 : 6800-Series MCU Parallel Interface Timing Characteristics

(Voo - Vss =24 10 2.6V, Vopo=1.6V, Ve =3.3V, Ty =25°C)

Symbol Parameter Min | Typ Max | Unit
tevele Clock Cycele Time 300 | - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
toew Write Data Setup Time 40 - - ns
Tpbw Write Data Hold Time 7 - - ns
toe Read Data Hold Time 20 - - ns
tem QOutput Disable Time - - 70 ns
tace Access Time - - 140 ns
. Chip Select Low Pulse Width (read) 120
PWesp ] _ - . - - ns
Chip Select Low Pulse Width (write) 60
; Chip Select High Pulse Width (read) 60
PWesh ] . - s - - ns
Chip Select High Pulse Width {write) 60
iy Rise Time - - 15 ns
Fall Time - - 15 ns

Figure 13-1 : 6800-series MCU parallel interface characteristics

> Tas [an >
R/W#(WRE¥ :>< ><
)
E(RD#) / \
_ A -
* - PWesu -
_— PWese b
Ccs# AN . \
tr M IoHw
I oaw
D[7:0] (WRITE) Valid Data
T | ToHR

D[7:0] (READ)

Valid Datal

P O—

Lo

o
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OLED timing diagram
(original)

Figure 13-1 : 6800-series MCU parallel interface characteristics

D/C# >< ><

Tan

R/WH#(WRES ><‘ ><
E(RD#) / \

[cycle

~

PWesn

N PWese

Cs# \ o, /

tr Tonw
— !

o Dsw
D[7:0] (WRITE) >¢ Valid Data

- | - >

tacc Tour
D[7:0] (READ) i Valid Data ><

ton

Y v

A N A

4
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OLED timing diagram
(ignore irrelevant parts)

Figure 13-1 : 6800-series MCU parallel interface characteristics

D/CH >< ><

A7 - S
R/WH#(WRES >< ><
E(RD#) / \

_—

PWese

s TN N

S € TDsw g -
D[7:0] (WRITE) >¢ Valid Data £<
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OLED timing diagram
(annotate with min/max constraints)

Figure 13-1 : 6800-series MCU parallel interface characteristics

D/C# >< ><

Tas - >
xmin:’l{] LAl min=0

R/WH#(WRES ><‘ ><
E(RD#) / | \

(ns)

_—

cycle

i in=300 P\Vcsuminzeo

PW

CS# \ min=60 / B x
N |

t

tr = DHW pyaitn =
ma =156 g le 5 i min=7
sWmin=40
D[7:0] (WRITE) Valid Data
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OLED timing diagram
(make adjustments to simplify)

Figure 13-1 : 6800-series MCU parallel interface characteristics

D/C#

R/WH(WR#

E(RD#)

CS#

D[7:0] (WRITE)

(ns)

A

X

Tas |
min=10

A

_—

cycle

in=300 P\Vcsuminzeo

PW

CSL
min=60
15 . tDHW (in=7
D SV min=40 )
Valid Data
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OLED display control loop

al\OLED_display\ise-project\CLED_display.xise - [OLED_display.vhd
t Help - | &

AEl P HR =R =10 1 A - d,

if (transaction regquired = 'l') then
if (indiwvidual transaction counter < 10) then —— total 300 n= cycle tCime
—— [(take= a cycle to get here from elsewhere)
transgaction in progress «= '1°;
if (individual transaction counter < 1) then —— it = 0 ([(for 25 n=s)
internal sync <= not internal sync;
internal enable <= "'1°';
elsif (individual transaction counter < 4) then -- itc = 1, 2, 3 (for 73 ns)
internal chip select <= '1°;
el=ea —— it =4, &5, &, 7, B, 9 ([(for 150 n=)
internal chip select <= '0°';
internal enable <= '0°';
end if;
individual transaction counter <= indiwvidual transaction counter + 1;
el=e —— ite = 10 ([(for 25 n=)
transaction required «= '0°';
transaction in progress <= '0°;
indiwvidual transaction counter <= (others => '0');
end if;
end if;
'..
nary {Implemented) |:| OLED_display. vhdl m
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testbench / simulation

1.

Layout Help

| (4 Redaunch |

4,003 us 4,004 us 4,005 us 4,006 us 4,007 us

-”—r oled_enable
-”—r oled_read_write_not
-”—p oled_chip_select_active_low
-”—p oled_data_command_not
¥ B oled_data_bus[7:0]
1B
"%
s
1B
“—'F.: J
&
1B
1B

-”—p oled_reset_active_low

1 cock_40
> ‘ﬂ oled_interface_type_select[1:0]

1R clock_40_period 25000 ps
b B reset_counter3:0] 0011

9
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0, [ | Cursors Menu
N R W ] S N S e = = Mode Source & Cursors Units ¥1- 18.000ns Y1 117.00mv
B i——— I a9 a9
g LT LU LT LT L Manual 1 "2 ~- A2 593.000ns Y2 430 25mi
| L] R ) 1 A
of [ T[T JTTL1T] [ L[]
B, [ .00 X RN XN XX XK O O O O O KD
File Explorer Menu
4 Press to go
@\ ush .
014-05-09 are pootcamp are




OLED timing diagram
(verify met all requirements)

Figure 13-1 : 6800-series MCU parallel interface characteristics

(ns)

D/C# ><

X

R/WH(WR#¥ ><‘

E(RD#) /

_—

CS#

v
Ii
—
[8)]
4 J A

\I\ A 4 ' AL I,
N A / X

/
Torole =300 V- 7—
2 min=300 P\Vcsu=n2]%5=go i
PWcsL=75V q
min=60 x
DY min=7 \/

D[7:0] (WRITE)

) ) DSWmin=40+/
Valid Data

X
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entity Xample is

generic |
constant mywidth : integer = B
[ ) :
advice e
clock : in logi
data bus : inout std logic vector (mywidth-1 downto 0);
parity : out =td logic

* use constants where possible:

- to reduce instances of “magic numbers:”
« constant mywidth : integer := integer(ceil(log2(1300.0)));
- for future expandability:

« signal mycounter : unsigned(mywidth-1 downto 0);

pgen : entity work.Xample

* better yet, use generics! — " gemesic e

mywidth => db width
)

* don't be intimidated by the flurry of ez mee

clock =» clk,

messages that go by as it compiles dete bus > data,
- pay attention to the warnings that are your fault;
these are clues as to what you are doing wrong
12
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warning messages

698

BI57  #SHER AR R R R R R AR 500 #wkwk
668 Generating Clock Report 708 Generating Clock Report
R e e P A1 kEkEk
670 782
L ] B Fo--- - R oo mmmm - Fommmmmmmm e o - - + B T e e e e e T )
672 | Clock Met | Resource |Locked|Fanout|Net Skew(ns)|Max Delay(ns)| 704 | Clock Net |  Resource |Locked|Fanout|Net Skew(ns)|Max Delayins)|
B73 +-----------m oo e it et F------- - F-----m- oo + F I e e it e et Bt sttt
674 ] clock 150 BUFGP | BUFGMUXS| No | 62 | ©.018 | 1.033 ] | 708 7] clock 40 BUFGP | BUFGMUXB| No | 71 | ©.928 | 1.034 |
I e e LT R Fo-mm - Fommmm - R R R + L I e e e T
676 7088
677 * Net Skew i1z the difference between the minimum and maximum routing 709 * Net Skew is the difference between the minimum and maximum routing
678 only delays for the net. Mote this is different from Clock Skew which 710 only delays for the net. Note this is different from Clock Skew which
679 1s reported in TRCE timing report. Clock Skew 1s the difference between 711 1is reported in TRCE timing report. Clock Skew 1s the difference between
620 the minimum and maximum path delays which includes logic delays. 712 the minimum and maximum path delays which includes logic delays.
651 713
682 #* The fanout is the number of component pins not the individual BEL loads, 714 * The fanout is the number of component pins not the individual BEL loads,
683 for example SLICE loads not FF loads. 715 for example SLICE loads not FF loads.
716
Timing Score: , Hold: @, Component Switching Limit: @) 717 Timing Score: 8 (Setup: @, Hold: @, Component Switching Limit: @)
718
704 Asterisk (*) preceding a constraint indicates i1t was not met. 719 Asterisk (*) preceding a constraint indicates it was not met.
This may be due to a setup or hold violation. 720 This may be due to a setup or hold vielation.
721
---------------------------------------------------------------------------------------------------------- L e e e R R b e e R e b b b
Constraint 1 Check | Worst Case | Best Case | Timing | Timing 723 Constraint | Check | Worst Case | Best Case | Timing |  Timim
| 5lack | Achievable | Errors | Score 724 1 Slack | Achievable | Errors | Scon
---------------------------------------------------------------------------------------------------------- L ettt
ts_clock [160 = PERIOD TIMEGRP “clock 158" | SETUP | 7.488ns|  18.155ns| 106 | 726  ts_clock 40 = PERIOD TIMEGRP "clock 49" 2 | SETUP ] 8.304ns|  16.606ns | |
2]
712 ns HIGH 58% | HOLD | B.B.r‘lsl | al 727 5 ns HIGH 58% | HOLD | 0.848ns | | al
] L]
R e it it I e i e e
714 729
715 730
716 ] const raint- met. | 731 A1l constraints were met.
717 732 =
718 733
719 Generating Pad Report. 734 Generating Pad Report.
728 735
721 All signals are completely routed. 736 All signals are completely routed.
722 737
723 Total REAL time to PAR completion: . SEeCs 738 WARNING:Par:283 - There are 1 loadless signals in this design. This design will cause Bitgen to issue
DRC warnings. -
< m 3
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more advice

» don't use up all the global clocks; use a single
clock and distribute clock enables with the
appropriate duty cycles

* read through coding recommendations from
Xilinx (and follow them!):

- http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_7/sim.pdf

- http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_7/xst_v6s6.pdf

* if possible, use someone else's working code
* build things one at a time and test them!

14
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parting words...

* A complex system that works is invariably found
to have evolved from a simple system that
worked. A complex system designed from
scratch never works and cannot be patched up
to make it work. You have to start over with a
working simple system. — John Gall (1975)

15
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