
 
MAXREFDES99#: MAX7219 Display Driver Shield 

 

Overview 

 
Maxim’s MAXREFDES99# is an Arduino® form-factor shield which drives a 16x16 
LED array for signage applications. This design is ideal for anyone developing a 
display application. The board features Maxim’s MAX7219, a legendary LED driver 
that simplifies the process of controlling multiple LEDs in matrix or numeric display 
form. In MAXREFDES99#, four MAX7219 ICs are daisy chained to drive a full 256-
LED array, which can display any international alpha numeric symbol. The board 
arrives complete with four 8x8 LED displays. 
Code for the MAXREFDES99# is available on both Arduino and 
ARM® mbed™platforms for quick prototyping with multiple platform boards. System 
demonstrations include the display of ASCII characters ‘SPACE’ through ‘~’ and 
writing/scrolling string messages. Developers are encouraged to build upon and 
enhance the code base. 
 
Features 
 

• Flexible 16x16 Dot Matrix Display 
• mbed.org library 
• Arduino library 
• Arduino form-factor shield 

 
Competitive Advantages 
 

• Portable 
• Compact 
• Flexible 
• Cost Effective 

 
Applications 
 

• Displays 
• Consumers 
• Robotics 

 

 

 

 



Introduction 

 
LEDs, both low cost and available in many configurations, continue to dramatically 
transform signage and lighting. The MAX7219 has long been the developer’s best 
friend in LED driving, offering both simplicity and flexibility. Most systems, however, 
drive 8x8 arrays, limiting the amount of communication, specifically character size, 
and not utilizing the daisy chain feature of the MAX7219. 16x16 displays, in contrast, 
provide the capability to display most international alpha-numeric characters. 
 
Enter the MAXREFDES99#, which drives a 16x16 display, making it a powerful tool 
for prototyping and developing applications. 
 
The MAXREFDES99# is mbed and Arduino compatible, allowing fast development 
for both platforms. The shield contains four daisy-chained MAX7219s that drive four 
8x8 red LED dot-matrix displays installed on the top arranged to make a 16x16-
matrix display. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 1. The MAXREFDES99# reference design block diagram. 

Detailed Description of Hardware 
See Figure 1 for a block diagram of MAXREFDES99#. 
 
MAXREFDES99# can be powered from a wall-wart which provides a minimum of 7W 
of power and an output voltage in the range of 7.5VDC to 12VDC. 7W is enough 
power for the display, plus the microcontroller platform being used through the VIN 
pin of the target platform. The reference design can be optionally powered from a 
USB port while developing application code, however, the user must take care not to 
exceed the power capabilities of the 5V rail supplied by their platform. The 
recommended method of powering MAXREFDES99# is through a wall-wart 
connected to J1. 
 
MAXREFDES99# uses the MAX3390E level translator to provide a 3.3V logic-level 
compatible interface to the four MAX7219 display drivers when using the shield with 
3.3V platforms. The serial interface between the platform and the shield uses D10, 
D11, and D13 for LOAD, DIN, and CLK respectively. The four MAX7219 display 
drivers are daisy-chained connected with D11 connected to U3 and DOUT of U3 
connected to DIN of U4 and so on. DOUT of U6 is left unconnected. 
 
 
 
 



Detailed Description of Firmware 

 
Libraries have been developed for both Arduino platforms and the online 
development environment mbed.org which supports microcontrollers from several 
manufacturers of ARM Cortex®-M microcontrollers. The source code for these 
libraries and their corresponding 'Hello World' demo programs can be found in the 
design files, or at the following links. 
 

o Arduino 
o  GitHub Link 

o mbed 
o Library 
o Demo Program 

 
Figure 2 provides a high-level flow chart of the demo program for both platforms. 

 
Figure 2. Demo program flowchart. 



Quick Start  
Required equipment: 

• Windows® PC with a USB port 
• MAXREFDES99# 
• Compatible Arduino form-factor mbed platform 
• 7W min Wall-Wart with 7.5VDC to 12VDC output 

Procedure 

The reference design is fully assembled and tested. Follow the steps below to verify 
board operation. 

1. Connect MAXREFDES99# to your platform. 
2. Connect wall-wart to J1 of MAXREFDES99# 
3. Connect USB cable from the PC to your platform. 
4. Follow the appropriate instructions below: 

1. Arduino 
1. Download the library from the GitHub repository 
2. Follow the instructions here for installing third party libraries. 
3. Open your Arduino IDE, version 1.6.7 or later. 
4. Navigate to File/Examples/MAX7219/MAXREFDES99_example 

2. mbed 
1. If you have never used mbed, setup an account and add your 

platform to your online compiler per the instructions on your 
platform's product page. 

2. If you are using Windows and have never used serial 
communications between your PC and your mbed platform, 
follow the instructions here. 

3. Navigate your browser to this link. 
4. Click the 'Import this program' button and import the demo as a 

'program' 
5. Compile and download the resulting binary to your platform. 
6. Open Hyperterminal, or your favorite terminal emulator, find the appropriate 

COM port for your platform, and configure the connection for 9600bps, 8-N-1 
with no flow control. 

7. Ensure your terminal settings are configured for 'Auto' on Receive and 
'CR+LF' on transmit. 

8. Press the reset button on your platform and exercise the demo. 
9. When running endless loops on the display, press the reset button on the 

platform to stop the loop and return to the main menu. 

`Data Available from: https://www.maximintegrated.com/en/design/reference-design-center/system-board/6251.html/tb_tab0 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for LED Lighting Development Tools category:
 
Click to view products by  Maxim manufacturer:  
 
Other Similar products are found below :  

MIC2870YFT EV  1278.1010  ADP1660CB-EVALZ  ADP8860DBCP-EVALZ  AS1119-DB  HV9919BDB1  LM2796TLEV 

LM3404MREVAL  LP55231SQEVM  ADM8843EB-EVALZ  ADM8845EB-EVALZ  ADP8861DBCB-EVALZ  TDGL014  MIC2873YCS-EV

ISL97682IRTZEVALZ  UCC25710EVM-654  LM3508TLEV  LM3549SQEV/NOPB  LP3943ISQEV  EA6358NH  TPS61158EVM-565 

TPS61187EVM-528  TLC5929EVM-118  ZLED7020Kit-D1 V2.0  XRP7613EVB  MAX16836EVKIT  MAX16834EVKIT+ 

MAX16826EVKIT  MAX16824EVKIT+  MAX16823EVKIT+  MAX16822BEVKIT+  MAX16821BEVKIT+  MAX16820EVKIT+ 

MAX16803EVKIT+  NCL30081LEDGEVB  STEVAL-ILL002V4  MAX16833EVKIT+  MAX16839EVKIT+  TPS92315EVM-516 

KIT12XS6EVM  DC994A  ISL78171EVAL1Z  TLC59282EVM-118  MAX6956EVKIT+  TWR-MC36XSDEVB  OM13321,598  DC805A 

DC381A  ADM00942  3106  

https://www.x-on.com.au/category/embedded-solutions/engineering-tools/optoelectronic-development-tools/led-lighting-development-tools
https://www.x-on.com.au/manufacturer/maxim
https://www.x-on.com.au/mpn/micrel/mic2870yftev
https://www.x-on.com.au/mpn/mentor/12781010
https://www.x-on.com.au/mpn/analogdevices/adp1660cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp8860dbcpevalz
https://www.x-on.com.au/mpn/ams/as1119db
https://www.x-on.com.au/mpn/microchip/hv9919bdb1
https://www.x-on.com.au/mpn/texasinstruments/lm2796tlev
https://www.x-on.com.au/mpn/texasinstruments/lm3404mreval
https://www.x-on.com.au/mpn/texasinstruments/lp55231sqevm
https://www.x-on.com.au/mpn/analogdevices/adm8843ebevalz
https://www.x-on.com.au/mpn/analogdevices/adm8845ebevalz
https://www.x-on.com.au/mpn/analogdevices/adp8861dbcbevalz
https://www.x-on.com.au/mpn/microchip/tdgl014
https://www.x-on.com.au/mpn/microchip/mic2873ycsev
https://www.x-on.com.au/mpn/renesas/isl97682irtzevalz
https://www.x-on.com.au/mpn/texasinstruments/ucc25710evm654
https://www.x-on.com.au/mpn/texasinstruments/lm3508tlev
https://www.x-on.com.au/mpn/texasinstruments/lm3549sqevnopb
https://www.x-on.com.au/mpn/texasinstruments/lp3943isqev
https://www.x-on.com.au/mpn/activesemi/ea6358nh
https://www.x-on.com.au/mpn/texasinstruments/tps61158evm565
https://www.x-on.com.au/mpn/texasinstruments/tps61187evm528
https://www.x-on.com.au/mpn/texasinstruments/tlc5929evm118
https://www.x-on.com.au/mpn/idt/zled7020kitd1v20
https://www.x-on.com.au/mpn/exar/xrp7613evb
https://www.x-on.com.au/mpn/maxim/max16836evkit
https://www.x-on.com.au/mpn/maxim/max16834evkit
https://www.x-on.com.au/mpn/maxim/max16826evkit
https://www.x-on.com.au/mpn/maxim/max16824evkit
https://www.x-on.com.au/mpn/maxim/max16823evkit
https://www.x-on.com.au/mpn/maxim/max16822bevkit
https://www.x-on.com.au/mpn/maxim/max16821bevkit
https://www.x-on.com.au/mpn/maxim/max16820evkit
https://www.x-on.com.au/mpn/maxim/max16803evkit
https://www.x-on.com.au/mpn/onsemiconductor/ncl30081ledgevb
https://www.x-on.com.au/mpn/stmicroelectronics/stevalill002v4
https://www.x-on.com.au/mpn/maxim/max16833evkit
https://www.x-on.com.au/mpn/maxim/max16839evkit
https://www.x-on.com.au/mpn/texasinstruments/tps92315evm516
https://www.x-on.com.au/mpn/nxp/kit12xs6evm
https://www.x-on.com.au/mpn/analogdevices/dc994a
https://www.x-on.com.au/mpn/renesas/isl78171eval1z
https://www.x-on.com.au/mpn/texasinstruments/tlc59282evm118
https://www.x-on.com.au/mpn/maxim/max6956evkit
https://www.x-on.com.au/mpn/nxp/twrmc36xsdevb
https://www.x-on.com.au/mpn/nxp/om13321598
https://www.x-on.com.au/mpn/analogdevices/dc805a
https://www.x-on.com.au/mpn/analogdevices/dc381a
https://www.x-on.com.au/mpn/microchip/adm00942
https://www.x-on.com.au/mpn/adafruit/3106

