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AL5958QEV1 User Guide

3x16-Channel Common-Cathode LED Driver with NMOS Switches

General Description

This user manual describes the functionality and
characteristics of the AL5958Q RGB LED driver
using demo board, which is an alike SPI bus

controlled, 48 channel, constant current LED driver.

This user manual includes hardware and software
setup instructions, schematic diagram, bill of
materials, printed-circuit board layout drawings and
demo board images.

This demo board characterizes the features of AL
5958Q RGB LED driver. The main goal is to
exercise clear and bright LED effects by
communicating through MCU. This demo board
has an additional feature of providing supply to the
LEDs using power bank connected through USB
Type-C connector or AAA battery.

Applications

* Indoor and Outdoor LED Video Displays
* Variable Message Sign (VMS)

* Dot Matrix Module

Key Features

* AEC-Q100 (Grade 1) qualification

* Built-in NMOS switches (0.65A per channel)

e 3.8V ~ 5V G/B-LED and IC supply voltage
(£10%)

* Min. 2.8V R-LED supply voltage

* 0.5~20mA Constant current output range

* 3x16-Channel for full color application

e +2.5%(max.) LED Current accuracy between
channels

* +2.5%(max.) LED Current accuracy between
chips

» Current setting by 3 external resisters

* 6-bit global current control for each color group

* Build-in 3x16K bits SRAM

* For static and any dynamic systems from 1/2
scan to 1/32 scan

* Max. 16-bit grayscale resolution

* High Refresh rate achieved by Multiplex Pulse
Density

* Modulation technology

* Selectable EMI reduction grayscale clock

* Automatic black frame insertion (Patent)

* Last scan and next scan line ghost image
abatement

* Low brightness uniformity compensation

e Short LED caterpillar & open LED fail line
abatement

* Current output staggered delay

¢ Grayscale enhancement

* Dynamic power saving & sleep mode

* Grayscale clock watchdog

* Flexible scan sequence

* Schmitt trigger input

Specifications

Parameter Value

Input Voltage USB-C / AAA batteries
Output Current 4.34mA

Output Voltage 5v

Dimension 165mm*85mm*20mm
RoHS Compliance Yes

Evaluation Board
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Figure 2: Button View

Connection Instructions:
e DC Input: USB-C / AAA dry batteries
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Description:

The demo board consists of the following major components.

1. AL5958Q 3x16-Channel Common-Cathode LED Driver

The AL5958Q is a 48 channels constant current LED source driver with M-PDM (Multiplex
Pulse Density Modulation) control, supports any dynamic applications from 1/2 scan to 1/16
scan. The distinctive M-PDM technology enhances the refresh rate of dynamic scanning
systems without increasing the frequency of grayscale clock to prevent from EMI interference.
And the technique of automatic black frame insertion could abate efficiently the influence of
blurs caused by the scanning switch.

The device operates over a 2.8V to 5.5V input voltage range and provides 48 constant
current sourcing outputs that delivers up to 20mA of high accuracy current to each string of LED.
The current output of each color group is programmable by means of an external current-
sensing resistor and could be adjusted by 6-bit global current control.

The AL5958Q’s provides channel to channel current accuracy and device to device current
matching +2.5% (max.).

The device operates over —40°C to 125°C ambient temperature range. The AL5958Q is
available in Wettable W-QFN9090-76/SWP package.

2. Arduino 2560 mega Pro_ microcontroller board
The Arduino Mega2560 Pro is a microcontroller board. 16 MHz ATmega 2560

microcontrollers are used in the product. It can be directly connected to the PC via the CH340G
integrated on the card. You can program it with Arduino IDE via the com port formed on the PC.

Hardware description

The AL5958Q evaluation board as shown in Figure 3 and Figure 4:
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Figure 3: Top Section Description
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Table 1: EVB Section Description

1 LED Matrix Display

2 Mode Select switch

3 Current Gain_ R switch

4 Current Gain_ G switch

5 Current Gain_ B switch

6 LED Open Circuit Setting switch (default ON)
7 LED Short Circuit Setting switch (default OFF)
8 Open Detection level B switch

9 Open Detection level_ G switch

10 Open Detection level _ R switch

11 Sleep mode and Dynamic Power saving mode switch
12 Reserved

13 Reserved

14 System Reset button

15 AAA dry batteries box

16 Control board- Mega2560Pro

Table 2: Mode Select Description

0 DIODES Logo Static Display 7 Color Gradient (with gamma 2.6)
1 LED fully on 8 Movement Display
2 Fade In/ Out 9 Motion Up Display
3 Flash 10 Motion Left in Display
4 slash line-1 14 Open Detection
5 slash line-2 15 Short Detection
6 Color Gradient (without gamma)
Figure 5: Mode Select Method
[0000]=0
LSB MSB [1000]=1
[0100]=2
SW3 [0010]=4
SW3 : Mode Select
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Power Supply Options:

The device features two power supply options:
1. Utilizing six AAA dry batteries for portable convenience.
2. Connecting the ARDUINO control board via the USB interface (type C) to serve as the
power source.
Note: The two power supply methods cannot be used simultaneously.

Quick Start Guide

Once the power is applied to the EVB, the LED Matrix Display defaults to static displaying the
Diodes logo.

Figure 6: Diodes Logo Static Display
siiiﬁﬁw T f,_ﬁ’,,,,,,w.
" .';i“'”}* -;:i‘ . R HH +;..<‘—-

tg)' {1814 :?(%- T

stittitthisitbssstbisssiins

3. Mode 1: Fully on
Please refer to Figure 7 for the description. Set SW3 from left to right to 1000 to enter fully
on mode. This mode demonstrates the uniformity of LED static brightness and refresh rate.

Figure 7: Fully on mode
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4. Mode 2: Fade in/out
Please refer to Figure 8 for the description. Set SW3 from left to right to 0100 to enter fade
infout mode. This mode showcases the uniformity of brightness and refresh rate during
dynamic scenes.

Figure 8: Fade in/out mode

5. Mode 3: Flash
Please refer to Figure 9 for the description. Set SW3 from left to right to 1100 to enter flash
mode. This mode showcases the uniformity of brightness and refresh rate during dynamic
scenes and the ability to eliminate residual images during scanning.

Figure 9: Flash mode
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6. Mode 4 and Mode 5: Slash line-1 and Slash line-2
Please refer to Figure 10 and Figure 11 for the description. Set SW3 from left to right to
0010 or 1010 to enter slash mode. This mode showcases the ability to eliminate residual
images during scanning.

Figure 10: Slash Line-1 mode Figure 11: Slash Line-2 mode
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7. Mode 6 and Mode 7: Color Gradient without and Color Gradient Gamma with Gamma
Please refer to Figure 12 and Figure 13 for the description. Set SW3 from left to right to
0110 or 1110 to enter color gradient mode. This mode showcases the smoothness of
grayscale gradients, while different gamma settings demonstrate the wide range of
adjustability.

IS8
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8. Mode 8: Movement Display

Please refer to Figure 14 and Figure 15 for the description. Set SW3 from left to right to

0001 to enter Movement Display mode. This mode shows the Diodes logo moving in from right
to left to show the dynamic application.

Figure 14: Movement Display 1 Figure 15: Motion Movement Display 2
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9. Mode 9: Motion Up Display

Please refer to Figure 16 and Figure 17 for the description. Set SW3 from left to right to

1001 to enter Motion Up Display mode. This mode shows the Diodes logo appearing from up
to low to show the dynamic application.

Figure 16: Motion Up Display 1 Figure 17: Motion Up Display 2
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10. Mode 10: Motion Left in Display

Please refer to Figure 18 and Figure 19 for the description. Set SW3 from left to right to

0101 to enter Motion Left in Display mode. This mode shows the Diodes logo appearing from
left to right to show the dynamic application.

Figure 18: Motion Left in Display 1 Figure 19: Motion Left in Display 2
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11. Mode 14: LED Open Detection

Please refer to
Figure 20 for the description. Set SW3 from left to right to 0111 to enter LED open detection

mode. Then, change the SW2 status to simulate LED open circuit. Error location information
will be sent through the AL5958Q Do pin when an open circuit is detected.
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12. Mode 15: LED Short Detection
Please refer to Figure 21 for the description. Set SW3 from left to right to 1111 to enter LED
short detection mode. Then, change the SW1 status to simulate LED short circuit. Error
location information will be sent through the AL5958Q Do pin when a short circuit is detected.

Figure 21: LED Short detection
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Software Programming Procedure:

13. Connect USB -C cable from PC/Laptop to Demo board (Remove battery)

Figure 22: USB-C connection

14. Download the latest version of the Arduino IDE from the official Arduino website.

15. Item T File ; -> TOpen; , Importing an Arduino programming language file with T .ino
extension.

16. Click T Select Board ; dialog box and search keyword T 2560 ; . Select Tmega 2560
( confirm that the file name of the existing version is correct )
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Figure 23: Select [mega 2560] control board

&) sketch_jan9a | Arduino IDE 2.2.1
File Edit Sketch

Select Board

sketch_jaflf Select other board and port...

T— HELVTL
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¥

void loop() {

}
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17. Select item T Sketch; -> TUpload ; , uploading it to the control board.

Figure 24: Uploading to the control board

janfa | Arduino IDE 2.2.1
Sketch Tools Help

Werify/Compile Ctrl + R
Upload Ctrl + U

Upload Using Programmer Ctrl + Shift + U

1]

Export Compiled Binary Alt + Ctrl + 5

Optimize for Debugging

Show Sketch Folder Alt + Ctrl + K

o
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Include Library L
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Evaluation Board Schematic

Figure 25: Evaluation Board Schematic 1
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Figure 26: Evaluation Board Schematic 2
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Evaluation Board Layout

Figure 27: PCB Top Layer View

CMD3[5:0]
Global Current
Control Setting

SW3

SW3 : Mode Select
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Bill of Material

Description Manufacturer Part Number  Package
W-
3x16-Channel Common-Cathode LED . QFN909
ul Driver with NMOS Switches Diodes Inc ALS958Q 0-
76/SWP
e 5 . SOD-
D769 Fast Recovery Rectifiers, If=1A Diodes Inc. USINWE-7 123E-2
Samsung
C1, Cb, Capacitor, SMD: 10uF/10V X7R Electro- CL21B106KPQ 0805
C7 : NNNE
Mechanics
C2~C5 Capacitor, SMD: 0.1uF/50V X7R YAGEQ | CCUBOSKRX7R | 545
9BB104
R1~R16,
R18, Resistor SMD, 10k ohm 5%, 1/8 W YAGEO ACOBIIR: 0805
R22~R60
R17 Resistor SMD, 1k ohm 5%, 1/8 W YAGEO AC(;)7810K5‘L]R' 0805
R19~R21 | Resistor SMD, 3k ohm 5%, 1/8 W YAGEO ACT R 0805
~ i 0,
RN1~RN1 Resistor array SMD, 470 ohm 5%, 1/16 Royal Ohm 4D0O3WGJ0471 1206
5 w T5E
D1~D768 SMD LED Everlight CSP0603 0603
SW1,
SW2,
SW7, , , DSWBO02LHGE
sws. 2 Bit DIP Switches KINGTEK T DIP-2
SW9,
SW10
SW4, : . DSWBO6LHGE
SW5, SW6 6 Bit DIP Switches KINGTEK T DIP-2
SW11,
SW13, 8 Bit DIP Switches KINGTEK DSWBQI_4LHGE DIP-8
SW14
6 Bit DIP Switches
Sw3 KINGTEK | DSWBOOLHGE | pyp g
Swi2 Tactile Switches Alps Alpine SKRPACEO010 -
Al Mega2560Pro - - --
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS
DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other
changes without further notice to this document and any product described herein. Diodes Incorporated does not assume any
liability arising out of the application or use of this document or any product described herein; neither does Diodes Incorporated
convey any license under its patent or trademark rights, nor the rights of others. Any Customer or user of this document or products
described herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated and all the
companies whose products are represented on Diodes Incorporated website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized
sales channel.

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall
indemnify and hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized
application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names
and markings noted herein may also be covered by one or more United States, international or foreign trademarks.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems
without the express written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided
in the labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements
concerning their products and any use of Diodes Incorporated products in such safety-critical, life support devices or systems,
notwithstanding any devices- or systems-related information or support that may be provided by Diodes Incorporated. Further,
Customers must fully indemnify Diodes Incorporated and its representatives against any damages arising out of the use of Diodes
Incorporated products in such safety-critical, life support devices or systems.
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