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Chapterl. Overview and Main Feature

2416 Dot Matrix Green Display Information Boards is manufactured by Sure
Electronics. It can be driven by SPI like interface. It can be easy interfaced to any
microcontrollers. It can be widely used in panel meter, big clocks and any other information
display usage.

I's a memory mapping LED display board and driven by HT1632 LED display
controller. The device supports 16-gradation LEDs for each outline using PWM control with
software instructions. A serial interface is conveniently provided for the command mode and
data mode. Only three or four signals are required for the interface between the host
controller and the information board. The display can be extended by cascading the
information board for wider applications.

1-1. Gallery
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Overview and Main Feature

1-2. Main Feature

Size: 4inchx2.5inch display area.

2416 dot matrix on each board.

LED emitting color is green.

Operating voltage and current: 5V, 350mA (Max.), 200mA(Avg.)
16-level PWM brightness control.

Each board contains 6 pieces of 0808 LED dot matrix boards.

Serial MCU interface----CS, RD*(optional), WR, DATA.

Cascading function for extended applications (up to 4 boards possible).
Power can be supplied and command data can be transmitted by IDC sockets from
microcontrollers.

® Auxiliary power supply terminal blocks may be needed when connected to next LED
matrix board.
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Hardware Detail

2-2. Physical Dimension
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Figure 3 Physical Dimension
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Hardware Detail

2-3. Electric Characteristics
D.C. Characteristics

Parameter Symbol Absolute Maximum Rating Units
Working Voltage Vin 5 V
Operating Temperature Topr -20~+80 C
Storage Temperature Tstg -25~+85 T
LED work current Iw 30mA on each LED, 1/8 duty

A.C. Characteristics
Dot Scan: More than 1024Hz

Row Scan, Column Scan: More than 128Hz

2-4. Port Definition
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Figure 4 PCB Layout
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Hardware Detail

PORT DEFINITION
Part Pin Name Function
Chip Select. Close CS1 on Switch, SW1, to

! st Enable the First Information Board in the serial.
Chip Select. Close CS2 on Switch, SW1, to
2 CS2 Enable the Second Information Board in the
serial.
3 cs3 Chip Select. Close CS3 on Switch, SW1, to
Enable the Third Information Board in the serial.
4 csa Chip Select. Close CS4 on Switch, SW1, to
Enable the fourth Information Board in the serial.
5 WR Write Clock Input from Microcontroller (on BR1)
or output to Next board (on BR2).
BR1, 5 RD Read Clock Input from Microcontroller (on BR1)
BR2 or output to Next board (on BR2). Optional.
Serial Data Input from Microcontroller (on BR1) or
7 DATA

output to Next board (on BR2).

8,11,13,15° | GND Ground reference.

If the System Clock is Sourced from an External
Clock Source, the External Clock Source should
be-Connected to this Pad. If the On-Chip RC

9 0SC : . :
Oscillator is Selected, this Pad can be connected
to a High or Low level. If the Cascade Mode is
Selected, this Pad is the Driver of Clock Signal.
10 SYNC Cascade Synchronization Input and Output.
12,14,16 +5v Positive Power Supply, +5V only.
J1 - - Auxiliary Power Supply, +5V only.
J2 - - Auxiliary Power Supply, +5V only.
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Chapter3. Application Notes

3-1. Display Memory

The static display memory, RAM, is organized into 96x4 bits and stores the displayed data.
The contents of the RAM are directly mapped to the contents of LED driver. Data in the
RAM can be accessed by the READ, WRITE, and READ-MODIFY-WRITE commands. The
following table shows the mapping from the RAM to the LED pattern:

Com1 | Com1 | Com1 | Com1 | Add | .... | Com | Com | Com | Com | Add
5 4 3 2 oL |3 2 1 0 r
outo 03H 00H
out1 07H 04H
out2 0BH 08H
out3 OFH OCH
Outd 13H 10H
outs 17H 14H
out6 18H 18H
out7 1FH 1CH
outs 23H 20H
outo 27H 24H
t1
Ou 2BH | 28H
0
1 .
?Ut 2FH 2CH
out1
! 33H 30H
2
Out1
37H 34H
3
Out1
3BH 38H
4
out1
. 3FH 3CH
5
Out1
43H 40H
6
QOutl 4/H j 44H

|
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Application Notes

7
Out1

4BH 48H
8
Out1

u 4FH 4CH

9
Out2

53H 50H
0
Out2
1 57H 54H
Out2

5BH 58H
2
Out2

5FH 5CH
3

Dat Dat

D3 D2 D1 DO . D3 D2 D1 DO g

The corresponding relation/of dot on LED dot matrix board between LED RAM is as follow:

ouT? ouTo CUTi5 ouTs | OUTZ23 ouT186
L
COoM7
— - — - -
/ ' @
10H -
1CH
COMD\
s
LED RAM 1D191511 0D020501 3D393531 20292521 5D5955514D49454

1C1614 10 OCOB8 0400 3C3834 30 2C2

COM15

8242

=]

t

C58 54 50 4C4844 4

oy =

1FH -

)

-

1EH
COM8

i
!
~ i
i
I
|
|
|

1TF1B17 13 OF0BOT 03
1E1A16 12 OEOA 0B 02

3F3B37 33 2F 2B27 23
3E3A36 32 2E2A26 22

5F5B57 53 4F 4B47 43
S5E5ABE 52 4E4A46 42
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Application Notes

Note: RAM address of green display information board can be calculated by the following
code.

unsigned char Cal_RAM_Add (unsigned position)
/*
The parameter “position” is pointing of which column will be sent data to. The range of
columns is 0~47. There are 24 columns on the upper three 0808 dot matrix boards, and
their number is from 0 to 23 from left to right. There are 24 columns on the lower three 0808
dot matrix boards, and their number is from 24 to 47 from left to right.
*/
{
unsigned char add;
if (position>23)
{
add=position-24;
add=((add&0xf8)+(7-(add&0x07)))*4+2;
}

else
{
add=position;
add=((add&0xf8)+(7-(add&0x07)))*4;

return(add);

3-2. Command Format

The command mode consists of a system configuration command, a system frequency
selection command, a LED configuration command, and an operating command. The data
mode, on the other hand, includes READ, WRITE, and READ-MODIFY-WRITE operations.
The mode of command should be issued before the data or command is transferred. If
successive commands have been issued, the command mode ID, namely 1 0 0, can be
omitted. While the system is operating in the non-successive command or the
non-successive address data mode, the CS pin should be set to “1” and the previous
operation mode will be reset also. Once the CS pin returns to “0”, a new operation mode ID
should be issued first.

© 2004-2008 Sure Electronics Inc. DE-DP017-Ver1.0-page 9



Application Notes

Timing Diagrams

READ Mode---Command Code=110

cs | [

RD LS UL

DATA 1 10 [a6 A5 A4 A3 A2 A1 AO[DOD1 D2 D3[X] 1 1|0 [A6 A5 A4 A3 A2 A1 AO|DO D1 D2 D3|
Memory Address 1 (MA1) Data (MA1) Memory Address 2 (MA2) Data (MA2)

READ Mode --- Successive Address Reading

N

we o BULLULULULLTY

RO SET L T U U UL L
DATA 1 1| 0[ABA5 A4 A3 A2 A1 A0[DOIR4-D2 D3JRODT D2 D3[D0.DT D2:03]D0 D1 D2 D3[D0

Memory Address (Ma) Datd (MA)  Data (MA+1) Data (MA+2) Data (MA+3)

WRITE Mode --- Command Code=10 1

os | [ [
wR UUUBHUULUEWUELE YUY WU E UYL

DATA 1 |1| 1 A6 A5 A4 A3 A2 A1 A0|DO D1 D2 D3[X] 1 m 1|A6 A5 A4 A3 A2 A1 AD[DO D1 D2 D3]
Memory Address 1 (MA1) Data (MA1) Memory Address 2 (MA2) Data (MAZ2)

WRITE Mode --- Successive Address Reading
cs
wr UULUULUUUUEUUL LGOI L

DATA 1|0 1 |AB A5 A4 A3 A2 A1 A0[DO D1 D2 D3|D0 D1 D2 D3[D0 D1 D2 D3[D0 D1 D2 D3|DO
Memory Address (MA)  Data (MA) Data (MA+1) Data (MA+2) Data (MA+3)

DE-DP017-Ver1.0-page 10 © 2004-2008 Sure Electronics Inc.



Application Notes

READ-MODIFY-WRITE Mode --- Command Code=1 0 1
cs | 1
we BLUUUHLWULLYE BUUW UUdudsdsud
RD LFLFLFLS FLFLFLE

DATA  1]01[A8 A5 A4 A3 A2 A1 A0[D0 D1 D2 D3[D0 D1 D2 D3> 1 |0 [ 1 [A6 A5 A4 A3 A2 A1A0[DO DT D2 D3
Memory Address 1 (MA1) Data (MA1) Data (MA1) Memory Address 2 (MA2) Data (MA2)

READ-MODIFY-WRITE Mode --- Successive Address Accessing
cs |
W UUAARANAS, S s
™ K652 e F T A2 T 11

1 |Aﬁ AS A4 AT AZ A1 ADDOD1 D2 D3(D0O D1 D2 D3|DO D D2 D3|DO D1 D2 D3|DEI D1 D2 D3|DEI
Metory Address (MA)  Data (MA]) Data (MA) Data (MA+1) Data (MA+1) Data (MA+2)

DATA i 0

Command Mode --- Command Code="1 010
cs | [
LR LA L LA L RS TR LA LAS LR LAULALS
pata 1|0 ofcscrcecsca caczct co(){Kce c7 ce s ca cacz c1 coDX XX XA

Command 1 Command... Command i Command
of
Data Fwode
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Application Notes

3-3. Command Summary

Name ID Command Code D/C | Function
READ 110 | ABASA4A3A2A1A0D0D1D2D3 | D Read data from the RAM
WRITE 101 ABA5A4A3A2A1A0DOD1D2D3 | D Write data to the RAM
\F/{VER/TTDI;MOD'FY' 101 | AGA5A4A3A2A1A0DOD1D2D3 | D Eiif and Write data to
Turn off both system
SYS DIS 100 | 0000-0000-X C oscillator and LED duty
cycle generator
SYSEN 100 | 0000-0001-X C Turn off system oscillator
LED OFF 100 | 0000-0010-X c | Tum off LED duty cycle
generator
LED ON 100 | 0000-0011-X c | Tum on LED duty cycle
generator
BLINK OFF 100 | 0000-1000-X C Turn off blinking function
BLINK ON 100 0000-1001-X c Turn on blinking function
Set slave mode and clock
SLAVE MODE 100 0001-00XX-X C source from external
clock
Set master mode and
MASTER MODE | 100 0001-01XX-X C clock source on-chip RC
oscillator
RC 100 | 0001-10XX-X C System clock
System clock source,
EXT CLK 100 | 0001-11XX-X C
external clock source
COMMONS P-MQOS open drain output
OPTION 100 0010-11XX-X c and 16 common option
PWM Duty 100 101X-0000-X C PWM 1/16 duty
101X-0001-X C PWM 2/16 duty
101X-0010-X C PWM 3/16 duty
101X-0011-X C PWM 4/16 duty
101X-0100-X C PWM 5/16 duty
101X-0101-X C PWM 6/16 duty
101X-0110-X C PWM 7/16 duty
101X-0111-X C PWM 8/16 duty
101X-1000-X C PWM 9/16 duty
101X-1001-X C PWM 10/16 duty

DE-DP017-Ver1.0-page 12
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Application Notes

101X-1010-X C PWM 11/16 duty
101X-1011-X C PWM 12/16 duty
101X-1100-X C PWM 13/16 duty
101X-1101-X C PWM 14/16 duty
101X-1110-X C PWM 15/16 duty
101X-1111-X C PWM 16/16 duty
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Chapter4. Contact Us

Sure Electronics Co., Ltd.
Floor 5, A zone,

Qinhuai Technology Innovation center,
NO.105-2, DaMing Road,

Nanjing,
China
Tel: +8613601408832
+86-25-66606340
(English service, from GMT1-10AM, only for technical questions)
Email: support@sure-electronics.net
Website: www.sure-electronics.net

www.sure-electronics.com
www.sureelectronics.net
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