LED matrix

20131021
This change brightness of LED by PWM.

Reference;

Chapter7.Counter Modules and Circuit Application Lab in Propeller Education kit Labs
ANO001-P8X32ACounters-v2.0_2.pdf
LED_matrix 0.1.f

We use NCO/PWM counter-mode on PWM for PropForth.

1. Set the I/0 pin to output

2. Set the frqa/frqb register

2. Set the phsa/phsb register

4. Configure the ctra/ctrb register

LED_matrix's column-side(P) is connected to Prop-ports.

LED_matrix's row-side(N) is connected to output of shift-register(74HC595).

demol

This use PWM/NCO single-ended counter-mode.

Word'drive_matrix' is forth-word.

Camera can't get whole row image because of matrix's low speed scan.
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|75 OWON Oscilloscope Software 2.0.7.1 = B i
File View Format Communications Language Help

cea EEH: #0908 |B|®

| cH1 cursor
dy:
......................................................... -
y2:
................................................................................................... .
x1:
.............................................................................................................................. 2l -
Divisions: [-10~10]
2.02
Type: None -
L CH1 Time / Div
scale: 2.5mS v|
............ CH1 Volt / Div
. : . . : . scale: 2.00 Vv -
@ CH1 7 5msS 2.00V /10 CH1 WaveForm Info
[ CHz2 2.5mS 200V /10 Type Value
Frequency: 12.266 Hz
Period: 81.529 mS
PK-PK: 3.520V
[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove
C:¥Program Files¥0scilloscope¥1996806158.bin automatically check USB: <= -

Lchl(red):shift-register output Qh ch2(yellow):P7
1-element for matrix takes 1.273msec .
1-row (8-element) takes 10.2msec . (1.273msec X 8) -- shift-register output Qh



Zoomed up P7 signal
[ |72 OWON Oscilloscope Software 2.0.7.1 (= B [

File View Format Communications Language Help

ce@| B fa¢m|B|@

| cH1 cursor

dy:

yl:
y2:

dx:

x1:

[al) x2:
Divisions: [-10~10]

2.02

Type: None -

CH1 Time / Div

scale: 500uS v|

............ CH1 Volt / Div
scale: 2.00V -
@] CH1 500uS 2.00V /10 CH1 WaveForm Info
[ CHz2 500uS 200V /10 Type Value
Frequency: 12.266 Hz
Period: 81.529 mS
PK-PK: 3.360V
[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove
C:¥Program Files¥0scilloscope¥1197361516(1).bin automatically check USB: <= -

ch2(yellow):P7 is 1.2msec.
Pulse is a little short because of delay of calculating-phsa .

Each LED should takes 1.273msec(clkfreq d785 u/ constant 1.3msec).
Actually, max_LED_on-time take 1.2msec.

If more than d786, rollover occur.

There is flicker on this status.



|75 OWON Oscilloscope Software 2.0.7.1 = B i

File View Format Communications Language Help

cea EEH: #0908 |B|®

| cH1 cursor
dy:
......................................................... -
y2:
L B B e e e e e e e e e SR A B L .
x1:
.............................................................................................................................. 2l -
Divisions: [-10~10]
2.02
Type: None -
CH1 Time / Div
scale: 10 mS v|
............ CH1 Volt / Div
: . scale: 2.00 Vv -
@ CH1 10 ms 2.00V /10 CH1 WaveForm Info
[ CHz2 10 ms 200V /10 Type Value
Frequency: 12.267 Hz
Period: 81.520 mS
PK-PK: 3440V
[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove
C:¥Program Files¥0scilloscope¥1319547303(20).bin automatically check USB: <= -

Lchl(red):shift-register output Qh ch2(yellow):P7
8row-scan take 82msec on oscilloscope.
Frame-rate is 12.

Calulating time is 81.6msec. (10.2msec X 8)

It seems difference occur by 'begin do — loop — until'.



demo2

This use PWM/NCO single-ended counter-mode by assembler-word.
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Wordbelow is assembler.

Driving shift-register(74HC595) 'a_shift_data '
'a_drive_ LED matrix '

Driving LED_matrix

[ OWON Oscilloscope Software 2.0.7.1

= | B |l

File View Format Communications Language Help

coa HEF:  fKa9¢u|B| @

@ CH1
@] CHz

500uS
500uS

200V /10
2.00v /10

[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove

C:¥Program Files¥Oscilloscope¥2081214709.bin

| cH1 cursor

dy:
yl:
ya:
dx:

x1:

x2:

[

Divisions: [-10~10]

2.02
CH1 Time / Div
scale: 500uS v|
........ CH1 Volt / Div

scale: 2.00 Vv -

CH1 WaveForm Info

Type Value
Frequency: 47.276 Hz
Period: 21.153 mS
PK-PK: 3.440 V

automatically check USB: & ~

E:hl(red):shift-register output Qh ch2(yellow):P7

1-element for matrix takes 320usec .

1-row (8-element) takes 2.65msec . -- shift-register output Qh

Caluculating value is 2.56msec. (0.32msec X 8)
It seems difference occur by 'begin do — loop — until'.

Word'a_shift_data ' convert serial to parallel by 74HC595.

Word'a_drive_ LED_matrix ' display data inside LED_matrix array on each element.

If there is '0' inside LED_matrix array, this don't operate.



Zoomed up P7 signal
[ |75 OWON Oscilloscope Software 2.0.7.1 (= B [

File View Format Communications Language Help

co@ EFEH:  fa¢m8|B|®@

| cH1 cursor
dy:
............................................................................................................................ -
y2:
.................................................. .
x1:
.............................................................................................................................. 2l -
Divisions: [-10~10]
2.02
Type: None -
CH1 Time / Div
scale: 100usS v|
............ CH1 Volt / Div
scale: 2.00 Vv -
@ CH1 100uS 2.00V /10 CH1 WaveForm Info
[ CHz2 100us 200V /10 Type Value
Frequency: 47.276 Hz
Period: 21.153 mS
PK-PK: 3.520V
[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove
C:¥Program Files¥0scilloscope¥1293670559.bin automatically check USB: <= -

Lch2(yellow):P7 is 320usec.
It seems there is no delay of calculating-phsa .

Each LED takes 320usec.

Ther is no flicker.

8row-scan take about 21.4msec.
Frame-rate is 47.



|75 OWON Oscilloscope Software 2.0.7.1 = B i
File View Format Communications Language Help

cea EEH: #0908 |B|®

| cH1 cursor
dy:
............................................................ -
y2:
e e W e e T e e s s e B e e e e e e .
x1:
.............................................................................................................................. 2l -
Divisions: [-10~10]
2.02
Type: None -
CH1 Time / Div
scale: 2.5mS v|
............ CH1 Volt / Div
: . scale: 2.00 Vv -
@ CH1 7 5msS 2.00V /10 CH1 WaveForm Info
[ CHz2 2.5mS 200V /10 Type Value
Frequency: 47.259 Hz
Period: 21.160 mS
PK-PK: 3440V
[To FFI'] [To Mathematics‘ llnver‘ted‘ Remove
C:¥Program Files¥0scilloscope¥2115617032.bin automatically check USB: <= -

Lchl(red):shift-register output Qh ch2(yellow):P7

8row-scan take about 21.4msec on oscilloscope.
Calulating time is 20.48msec. (0.32msec X 8 X 8)

It seems difference occur by 'begin do — loop — until'.

demo3, demo4, demo5
Pattern is moving.



demo6

This don't use counter mode(NCO/PWM).

Instead of counter, using TS(TimeSlot) on assembler.
Word'a_pwm' use TS as basic time.

Bright-level'64' continue to be high during TS X 64'.




[# OWON Oscilloscope Software 2.0.7.1 | (S

File View Format Communications Language Help

e  HEF:  fa9s m B @

CH1 Cursor

dy:
y1:
y2:

dx:

x1:

= x2:
Divisions: [-10~10]

2.02
Type: None -
CH1 Time / Div
scale: 50 us v|
CH1 Volt / Div
scale: 2.00V -
@] CH1 50 uS 2,00V /10 CH1 WaveForm Info
[ CHz2 50 us 2.00v /10 Type Value
Frequency: 311.387 Hz
Period: 3.211 mS
PK-PK: 3440V
[To FI—TI [To Mathematics| lInver‘ted‘ =
C:¥Program Files¥0scilloscope¥1407081765.bin automatically check USB: < -
chl(red):shift-register Qh ch2(yellow):PO 320usec
[#2 owon Oscilloscope Software 2.0.7.1 = | B [

File View Format Communications Language Help

[ |#a¢ E|B|@

& &

CH1 Cursor

dy:
yi:
y2:

dx:

x1:

= x2:
Divisions: [-10~10]

2.02

Type: MNone -

CH1 Time / Div

scale: 50 us v|

CH1 Volt / Div
scale: 2.00V -
& CH1 50 uS 2.00V /10 CH1 WaveForm Info
[# CH2 50 us 2.00v /10 Type Value
Frequency: 311.387 Hz
Period: 3.211 mS
PK-PK: 3520V
lTo Fl—_i'l ITo Mathematics| IInver‘ted‘ 1ove
C:¥Program Files¥Oscilloscope¥1824767550.bin automatically check USB: < -

chl(red):shift-register Qh ch2(yellow):P1 230usec
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|2 OWON Oscilloscope Software 2.0.7.1

File WView Format Communications Language Help

B -

@M m| B @

@] CH1
@ CH2

50 us
50 us

2.00V /10
2.00V /10

lTo FI—TI [To Mathematics | ’ Inver‘ted‘

C:¥Program Files¥0Oscilloscope¥1895391944(1).bin

CH1 Cursor

dy:
yi:
y2:

dx:

x1:

........ 2 e -
Divisions: [-10~10]

2.02

MNone -

CH1 Time / Div

50 uS -

CH1 Volt / Div

2.00V -

Type:

scale:

scale:

CH1 WaveForm Info

Type Value
Frequency: 311.386 Hz
Period: 3.211 mS
PE-PK: 3.440 V

automatically check USB: = -

chl(red):shift-register Qh ch2(yellow):P2 185usec

|2 OWON Oscilloscope Software 2.0.7.1

| e S

File View Format Communications Language Help

:

=g &

gl || B|®

50 us
50 us

200V f10
2.00v /10

& CH1
& CHz2

lTo FI—T] ITo Mathematics | [ Inverted‘ Rs

C:¥Program Files¥Oscilloscope¥2140404255.bin

CH1 Cursor

dy:
yi:

ya:

dx:

x1:

= x2:
Divisions: [-10~10]

2.02

None -

CH1 Time / Div

50 uS -

CH1 Volt / Div

2.00 vV -

Type:

scale:

scale:

CH1 WaveForm Info

Type Value
Frequency: 311.387 Hz
Period: 3.211 mS
PK-PK: 3440V

automatically check USB: <& -

chl(red):shift-register Qh ch2(yellow):P3 150usec
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[ OWON Oscilloscope Software 2.0.7.1

File View Format Communications Language Help

B -

=&

£ @ | B | @

@] CH1 25 us 2.00V /10

[ CcH2 25 usS 2.00v J10
lTo Fl—_i'l ITo Mathematics| IInver‘ted‘ ve

C:¥Program Files¥Oscilloscope¥1290613914(1).bin

CH1 WaveForm Info

CH1 Cursor

dy:
yi:
y2:
dx:
x1:
el
Divisions: [-10~10]

2.02

Type: None -

CH1 Time / Div

scale: 25 uS v|

CH1 Volt / Div

scale: 2.00 v -

Type
Frequency:
Period:
PK-PK:

Value
311.387 Hz
3.211 mS
3.600 vV

automatically check USB: < -

chl(red):shift-register Qh ch2(yellow):P4 115usec

[ OWON Oscilloscope Software 2.0.7.1

File WView Format Communications Language Help

e & a8

#:a¢ m | B|@

@] CH1 25 uS 2.00V /10
@ CH2 25 uS .00V /10

lTo FF!'] ITO Mathematics| IInverted‘ Re

C:¥Program Files¥Oscilloscope¥1987606287(1).bin

CH1 WaveForm Info

CH1 Cursor

dy:
yi:
y2:
dx:
x1:
x2:
Divisions: [-10~10]

2.02

Type: None -

CH1 Time / Div

scale: 25 uS v|

CH1 Volt / Div

scale: .00V -

Type
Frequency:
Period:
PK-PK:

Value
311.386 Hz
3.211 mS
4.000 V

automatically check USB: < -

chl(red):shift-register Qh ch2(yellow):P5 80usec
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[#2 OWON Oscilloscope Software 2.0.7.1

e | B [

File View Format Communications Language Help

HE: SO E| B @

=]

@] CH1
& CH2

10 us
10 us

2.00V /10
.00V /10

lTo FFT] ITo Mathematics | [ Inverted‘

C:¥Program Files¥0scilloscope¥1172631803(5).bin

CH1 Cursor

dy:
y1:
y2:
dx:
x1:
=) x2:
Divisions: [-10~10]

2,02

None -

CH1 Time / Div

10uS -

CH1 Volt / Div

2.00V -

Type:

scale:

scale:

CH1 WaveForm Info

Type Value
Frequency: 1.353 kHz
Period: 739.210 uS
PK-PK: 1440V

automatically check USB: = -

chl(red):shift-register Qh ch2(yellow):P6 50usec

|2 OWON Oscilloscope Software 2.0.7.1

= | B [

File View Format Communications Language Help

- | fa¢cu|B|®

&2 a8

CH1 Cursor

dy:
yi:
y2:
dx:
x1:

x2:

i

Divisions: [-10~10]

2.02

None -

CH1 Time / Div

10uS -

CH1 Volt / Div

2.00V -

TVPE!

scale:

scale:

[#] CH1 10 us 200V [10
[#] CH2 10 us 2.00v /10

CH1 WaveForm Info

Type Value
Freguency: 2.520 kHz
Period: 396.790 uS
PK-PK: 2.000 V

lTo FI—T] ITo Mathematics | [ Inverted‘ Rs

C:¥Program Files¥Oscilloscope¥1455059173(10).bin

automatically check USB: & -

chl(red):shift-register Qh ch2(yellow):P7 25usec
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P7
P6
P5
P4
P3
P2
P1
PO

scale actual calculate
5 2busec 25usec
10 4b5usec 45usec
16  80usec 80usec
23 115usec 115usec
30 150usec 150usec
37 185usec 185usec
46 230usec 230usec
64 320usec 320usec

Acutual values are same as calculated.

{#2 OWON Oscilloscope Software 2.0.7.1

= | B e

File View Format Communications Language Help

el  HEH: | £ m|B|®

[To FI—‘I’] [To Mathemat\cs] [ Inverted ‘ Remove

C:¥Program Files¥0scilloscope¥1488552388(2).bin

| cH1 cursor

dy:
i
y2:
dx:
x1:

x2:

[}

Divisions: [-10~10]

2.02

Type: None -

CH1 Time / Div

scale: 500uS v|

CH1 Volt / Div

scale: 2.00 W -

[#] CH1 500uS 2.00V /10 CH1 WaveForm Info

[# CH2 500us 200V /10 Type Value
Frequency: 311.333 Hz
Period: 3.212 mS
PK-PK: 3.520 v

automatically check USB: < ~

chl(red):shift-register Qh ch2(yellow):P0

Output(Low) of shift-register take 400usec.
1-row time is 3.2msec.
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[#2 OWON Oscilloscope Software 2.0.7.1

Lo [ B [

File View Format Communications Language Help

coa i@H: 4aos RO

@] CH1 2.5mS
[ CH2 2.5mS

2.00V /10
2.00V /10

[To Fl—_i'l [To Mathematics| [Inverted] Remove

C:¥Program Files¥Oscilloscope¥1953101413.bin

dy:
yi:
y2:
dx:

x1:

=l x2:

Divisions:

TVPE!

CH1 WaveForm Info

CH1 Cursor

CH1 Time | Div

scale: 2.5m5 -
CH1 Volt / Div
scale: 2.00 V -

[-10~10]

2.02

Mone -

Type Value
Frequency: 311.388 Hz
Period: 3.211 m5s
PK-PK: 3.440V

automatically check USB: < -

chl(red):shift-register Qh ch2(yellow):P0
8-row time is 25.6msec.

Frame rate is 39.
Of course, there no flicjker.

Pattern data is same as demo2.

But pattern is reverse.

Matrix-elements are brighter than demo2.
Frame rate is snall than demo2.

Because of TS is 400ticks inside 'a_pwm'.
TS can be more small.
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