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®Main specifications
Peak Number Control Display Lumi- | OPera
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®Block diagrams

(1) Memory Type (LUM-512HML300 is advertised in here for just memory type of an example)
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®Pin descriptions
(1) CN-1

1) RDin
Data input for red LED. LED is on when this pin is HIGH, and off when itis LOW.

2) GRin
Data input for green LED. LED is on when this pin is HIGH, and off when it is LOW.

3) CLKin
Clock input. Used to load RDin and GRin data. Data is loaded into the intemal shift registor at the leading edge of the CLK
signal.

4) AOin - A3(A4)in
RAM address input. This specifies the address in memory to which display data will be written.

5) WEin
Write control signal. When this signal is HIGH, the contents of the internal shift registor are written to memory.
(Only valid when AEin is HIGH.)

6) AEin
Address control signal. When this signal is HIGH, the current address in AQin - A3(A4)in is specified.

7) A/ BBin
Control signal for selecting memory where data will be written. When this signal is HIGH, ARAM is selected, and when it is
LOW, BRAM is selected. (Only valid when SEin is HIGH.) The contents of the memory not selected for writing will be
displayed.

8) SEin
This signal determines whether memory selection will be made by external control or intemal control. When this signal is
HIGH, the A/ BBin signal determines whether ARAM or BRAM is selected. When ARAM is selected for writing, the BRAM
data is displayed, and when BRAM is selected for writing, the ARAM data is displayed. When this signal is LOW, data will
be written to a different memory (from address 0) after the last memory address (15 or 23) is written to. The display data
will change simultaneously with the memory change.

9) ENBIn
Display output is Enable. It becomes display state HIGH level, non-display state at Low level.

(2)CN-2
1) RDout
Data output for red LED. The signal is output simultaneously with CLK after passing through internal bit shift register 16
(24, 32, 48). If LED modules are connected serially, this pin will be connected to the next module’s RDin pin.
2) GRout
Data output for green LED. The signal is output simultaneously with CLK after passing through intemal bit shift register 16
(24, 32, 48). If LED modules are connected serially, this pin will be connected to the next module’s RDin pin.
3) CLKout
Clock signal output. This pin outputs the CLKin signal. The pin connects to the next module’s CLKin pin.
4) AQout - A3(A4)out
Address signal output. These pins output the signals of AQin - A3(A4)in. The pins connect to the next module’s AQin -
A3(A4)in pins.
5) WEout
WE (write control) signal output. This pin outputs the WEin signal. The pin connects to the next module’s WEin pin.
6) AEout
AE (address control) signal output. This pin outputs the AEin signal. The pin connects to the next module’s AEin pin.
7) A/BBout
A/BB (selection of memory for writing) signal output. This pin outputs the A/BBout signal. The pin connects to the next
module’s A/BBin pin.
8) SEout
SE (memory selection control) signal output. This pin outputs the SEin signal. The pin connects to the next module’s SEin

pin.
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9) ENBout
ENB signal output. The ENBin signal is outputted. It is connected to ENBin of the next module.

@ Shift register type pin function specifications

-CN1-

oCLKin  Clock input. Used to load RDin and GRin data. Data is loaded into the intemal shift registor at the leading edge
of the CLK signal.

*Redin Data input for red LED. LED is on when this pin is HIGH, and off when itis LOW.

eGmin Data input for green LED. LED is on when this pin is HIGH, and off when it is LOW.

oL ATCHin Inputs a display data latch signal. The data is latched at Low and put through at High.

*ENBin  Inputs a display enable signal. The display tums OFF at High and turns ON at Low.

#AO0~A3in Inputs a common selection address signal. Specifies the common address in which the display data is output.
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*GND Control circuit ground.

-CN2-

oCLKout  Clock signal output. This pin outputs the CLKin signal. The pin connects to the next module’s CLKin pin.

eRedout Data output for red LED. The signal is output simultaneously with CLK after passing through intemal bit shift
register 16 (24, 32, 48). If LED modules are connected serially, this pin will be connected to the next module’s
RDin pin.

eGmout  Data output for green LED. The signal is output simultaneously with CLK after passing through internal bit shift
register 16 (24, 32, 48). If LED modules are connected serially, this pin will be connected to the next module’s
GRin pin.

o ATCHout Outputs a display data latch signal. An LATCHin signal is output. Connect this to the next module’s LATCHin.

eENBout Outputs a display enable signal. An ENBin signal is output. Connect this to the next module’s ENBin.

#A0~A3out Outputs a common selection address. An AQin-A3in signal is output. Connect this to the next module’s AQin-
A3in.

*GND Ground for the control circuit.
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-CN3-

*GND Control circuit & ground for the LED.
oVLED Power supply for the LED.

VDD Power supply for the control circuit.

(3)CN-3
1) GND
Control circuit ground.
2) VLED
Supply voltage for LED.
3) GNDLED
LED ground
4) VDD
Supply voltage for control circuit.

@ Attention points in handling LED dot matrix units
(1) Do not drop a dot matrix unit. This may cause deformation of the display or cracks in the solder.
(2) Be sure to mount the unit in the correct direction. Otherwise, the flow of data will be reversed.

direction  data

ofscan address __GOROLED position ~_Data shift direction
AO : 1 1 ) °
5]
l A115|n|‘|n+1|‘|n+2|‘|n+3| """"" T |
(23) LUMZRE  LUMZ0 DATAIN

576 576
-115 -115

View from front of display

(3) Excessive heat in the unit can cause a drop in luminosity and other operational problems. Use a fan or other means to
ensure sufficient heat dissipation.

(4) The current required for the power supply varies greatly depending on the frequency of turing the LED on. Use a
stable power supply which has sufficient capacity to handle sudden changes in load.

(5) When joining units together to form a panel, design the panel to allow sufficient overall heat dissipation and leave
enough clearance for thermal expansion.

(As a general guideline, leave a gap of 0.3 mm between units.)

(6) Do not rub the display surface or use organic solvents such as thinner to clean the display surface.

(7) These units use high density LSI circuits. Therefore, take sufficient measures to protect them from electrostatic
discharge.

(8) Do not short-circuit the units or apply unnecessarily high voltages to them.

(9) Do not use the units in conditions where the circuits will be directly exposed to wind and rain.

(10) If a unit is used at high frequency or if several units are connected together and the signal cable is long, noise may
cause malfunctioning. In this case, use a shielded cable and terminate end components.

(11) As time passes, a difference in luminance may develop between LEDs which illuminate frequently and LEDs which
do not. This will be particularly apparent if certain LEDs remain constantly illuminated.

(12) Ground the control circuit and LED close to the power supply equipment.

Note: This product may be classified as a strategic good (or function) determined by the foreign exchange and foreign
trade laws. Therefore, when export this product, be sure to consult ROHM. This product is not designed for radiation
resistance.
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®Pin functions (LUM unit series diagram is correspondence to pin function)
Q) @)
No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name No. | CN-1signal name No. | CN-2 signal name No. | CN-3 signal name
1 SEin 1 AEout 1 GND 1 SEin 1 ENBout 1 GND
2 A/BBin 2 RDout 2 VLED 2 A/BBin 2 AEout 2 VLED
3 A3in 3 WEout 3 VLED 3 Alin 3 RDout 3 VLED
4 A2in 4 CLKout 4 GNDLED 4 A2in 4 WEout 4 GNDLED
5 Alin 5 GRout 5 GNDLED 5 Alin 5 CLKout 5 GNDLED
6 AQin 6 GND 6 VDD 6 AQin 6 GRout 6 VDD
7 GND 7 Alout 7 GND 7 GND
8 GRin 8 Alout 8 GRin 8 AQout
9 CLKin 9 A2out 9 CLKin 9 Alout
10 WEin 10 A3out 10 WEin 10 A2out
1 RDin 1 A/BBout 1 RDin 1 Adout
12 AEin 12 SEout 12 AEin 12 A/BBin
13 ENBin 13 SEout
@) )
No. | CN-1 signal name No. | CN-2 signal name No. | CN-3signal name No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name
1 SEin 1 AEout 1 GND 1 A/BBin 1 ENBout 1 GND
2 A/BBIn 2 RDout 2 VLED 2 Adin 2 AEout 2 VLED
3 Adin 3 WEout 3 VLED 3 A3in 3 RDout 3 VLED
4 A3in 4 CLKout 4 GNDLED 4 A2in 4 WEout 4 GNDLED
5 A2in 5 GRout 5 GNDLED 5 Alin 5 CLKout 5 GNDLED
6 Alin 6 GND 6 VDD 6 Adin 6 GRout 6 VDD
7 AQin 7 Alout 7 GND 7 GND
8 GND 8 Alout 8 GRin 8 Aout
9 GRin 9 A2out 9 CLKin 9 Alout
10 CLKin 10 A3out 10 WEin 10 A2out
1 WEin 1 Adout 1 RDin 1 A3out
12 RDin 12 A1BBout 12 AEin 12 Adout
13 AEin 13 SEout 13 ENBin 13 Al BBout
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() ©)

No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name
1 ENBin 1 ENBout 1 GND 1 SEin 1 SDUTYout 1 GND

2 AEin 2 AEout 2 VLED 2 A/BBin 2 | ENBout 2 VLED

3 RDin 3 RDout 3 VLED 3 A3in 3 AEout 3 VLED

4 WEin 4 WEout 4 GNDLED 4 A2in 4 RDout 4 GNDLED
5 CLKin 5 CLKout 5 GNDLED 5 Alin 5 WEout 5 GNDLED
6 GRin 6 GRout 6 VDD 6 AQin 6 CLKout 6 VDD

7 GND 7 GND 7 GND 7 GRout

8 AQin 8 Alout 8 GRin 8 GND

9 Alin 9 Alout 9 CLKin 9 Aout

10 A2in 10 A2out 10 WEin 10 | Alout

1 A3in 1 A3out 11 RDin 11| A2out

12 Adin 12 Adout 12 AEin 12| Alout

13 A/BBin 13 A/ BBout 13 ENBin 13| A/BBout

14 SEin 14 SEout 14 SDUTYin 14 | SEout

(7) 8)

No. | CN-1 signal name No. | CN-2 signal name No. | CN-3signal name No. | CN-1 signal name No. | CN-2signal name No. | CN-3 signal name
1 SEin 1 A/BBout 1 GND 1 SEin 1 AEout 1 GND

2 A/BBin 2 SEout 2 VLED 2 A/BBin 2 RDout 2 VLED

3 A3in 3 A2out 3 GNDLED 3 A3in 3 WEout 3 VLED

4 A2in 4 A3out 4 VDD 4 A2in 4 CLKout 4 GNDLED
5 Alin 5 AQout 5 Alin 5 GRout 5 GNDLED
6 AQin 6 Alout 6 AQin 6 GND 6 VDD

7 GND 7 GRout 7 GND 7 Alout

8 GRin 8 GND 8 GRin 8 Alout

9 CLKin 9 WEout 9 CLKin 9 A2out

10 WEin 10 CLKout 10 WEin 10 A3out

1 RDin 1 AEout 11 RDin 1 A/BBout

12 AEin 12 RDout 12 AEin 12 SEout

13 ENBin 13 OPEN 13 ENBin 13 ENBout

14 OPEN 14 ENBout
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©) (10)
No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name
1 AQin 1 GND 1 VLED 1 AQin 1 GND 1 GND
2 Alin 2 CLKout 2 VLED 2 Alin 2 CLKout 2 VLED
3 [ A 3 [ ENBout 3| vee 3| Azn 3| ENBout 3| weD
4 A3in 4 LATCHout T GND 4 A3in 4 LATCHout 4 GNDLED
5 [ Redn 5[ cnut 5| oo 5 [ Redn 5| emow 5[ oo
6 Grin 6 Redout T 6 Grin 6 Redout 6 VDD
7 LATCHin 7 A3out 7 LATCHin 7 A3out
8 | ENBn 8 | Aut 8 | ENBn 8| Aut
9 CLKin 9 Alout 9 CLKin 9 Alout
10 GND 10 Alout 10 GND 10 Alout
(1) (12)
No. | CN-1 signal name No. | CN-2signal name No. | CN-3 signal name No. | CN-1 signal name No. | CN-2 signal name No. | CN-3 signal name
1 SEin 1 ENBout 1 GND 1 | LEDCLKin 1 | LEDCLKout 1| LEDGND
2 A/BBin 2 AEout 2 VLED 2 | GND 2 | GND 2 | LEDGND
3 A3in 3 OPEN 3 VLED 3 | LEDRin 3 | LEDRout 3 | LEDGND
4 A2in 4 WEout 4 GNDLED 4 | LEDGin 4 | LEDGout 4 | LEDGND
5 Alin 5 CLKout 5 GNDLED 5 | LEDLATCHin 5 | LEDLATCHout 5 | LEDDC5V
6 AQin 6 DATAout 6 VDD 6 | LEDENBIn 6 | LEDENBout 6 | LEDDC5V
7 GND 7 GND 7 | LEDA3n 7 | LEDA3out 7 | LEDDCSY
8 DATAIn 8 Aout 8 | LEDAZin 8 | LEDA2out 8 | LEDDC5V
9 CLKin L Alout 9 | LEDAlin 9 | LEDAZout
10 WEin 170 A2out 10 | LEDAOIn 10 | LEDAQout
1 OPEN i A3out 11 | GND 11 | GND
12 AEin 12 A/ BBout 12 | DC5V 12 | DC5V
13 ENBin 13 SEout
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®Timing diagram
(1) 16x16, 16x32 Memory type

CLKin [T
RD(GR)in
A0~A3in
AEin

WEin
RD(GR)out
A/BBin

I > I

o
L RAM switchable area

-~ tha_ Isp tho

CLKin N 4 I
RD(GR)in data F C invarid data - >< data 0

AO~A3in g

AEin | o T
WEin T | AR

RD(GR)Out data E 3 3 data E 3 3 data F

The display data are fetched at the leading edge of the clock and are outputted at the following adge.
Data are not fetched when AEin is "H", and the previous data are kept outputted on the display.

The RAM is switched by A/BB (SEin = "H") or when the address F A0~A3 is hold and AEin gose down.
When RAM is switched by A/BB, it is done by ® timing usually.

RAM switching timing changed over irrespective of display.

AEin is outputted while CLKin is "L".

Parameter Symbol| Min. | Typ. | Max. Parameter Symbol| Min. | Typ. | Max.
Clock frequency f - — |20MHz | Address set-up time tsa | 15 - -
Address enable holding time (1) | twe1 | 10 - - Address hold time tHA 15 - -
Address enable holding time (2)| twe2 | 10 - - Data set-up time tso | 10 - -
Write pulse time twp | 30 - - Data hold time thp | 10 - -
RAM selection time (1) ts1 15 - — | Address enable set-up time tsae | 10 - -
RAM selection time (2) ts2 15 - - Address enable hold time tHAE 5 - -

(No indication units ns)
Controller unit input timing chart
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(2) 16x32 shift register type

LATCH H/

ENB

AO0~A3

7.0
T

cLock AU T

—L
T~

Red, Grn >< >< ><

DISPLAY DATA

AL

1ms. Max.

-t

H
CLK m/
L
tsp tHD
30ns. Min. |10ns. Min.
e
H
Red, Grn
L
tsL tHL
50ns. Min. 30ns. Min.
- -
H
LATCH L 50%

x |f the value in the shift register changes while
the LATCH signal status is "H", the latch data
changes accordingly.
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(3) 16x48 shift register type
LEDLATCH
LEDENB
LEDAO~A3

CLOCK

LEDR, LEDG

DISPLAY DATA

LEDCLK

LEDR, LEDG

LEDLATCH

I | T
|

——L
T~

——L
T~

1ms. Max.

H
N
L
tsp tHD
30ns. Min. |10ns. Min.
|
H
L
tsL tHL
50ns. Min. 30ns. Min.
H
50%
L

+ |f the value in the shift register
changes while the LATCH signal
status is "H" the latch data
changes accordingly.
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(4) 24x24, 48x48 Memory type

CLKin
RD(orGR)in
AO0~Adin
AEin

WEin
RD(orGR)out
A/BBin

o

o

D R S A
RAM swnchaPIe area
tsa L \\\ _

— — — tha lsp, tHp

Wwi\iuwm

CLKin
RD(orGR)in

A0~Adin
AEin

WEin
RD(orGR)out

T I
| X dataX00h
T I

dataX16h

data 16h |

The display data are fetched at the leading edge of the clock and are outputted at the following edge.
Data are not fetched when AEin is "H", and the previous data are kept outputted on the display.

Display data invalid when AE High.

The RAM is switched by A/BB (SEin = "H") or when the address A0O~A4 is held at 17h and AEin is dropped.
RAM switching timing changed over irrespective of display.
When RAM is switched by A/BB, it is done by ® timing usually.

AEin is outputted while CLKin is "L".

If AE is dropped during CLK is "H", shift register data are shifted one bit.

Parameter Symbol| Min. | Typ. | Max. Parameter Symbol| Min. | Typ. | Max.
Clock frequency f - — |#*20MHz | Address set-up time tsa 0 - -
Address enable holding time (1)| twe1 | 26 - - Address hold time tHa | 10 - -
Address enable holding time (2)| twe2 | 20 - - Data set-up time tso | 10 - -
Write pulse time twp 50 - - Data hold time thp | 10 - -
RAM selection time (1) ts1 15 - - Address enable set-up time tsae | 10 - -
RAM selection time (2) ts2 15 - - Address enable hold time tHAE | O - -

* Individual use

Controller unit input timing chart (24x24dots)

(No indication units ns)
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