
Intel® Quark™ microcontroller D2000 – Change the Baud-rate of UART 

for STDOUT 

 

Introduction 
Intel® System Studio 2016 for Microcontrollers is an integrated tool set for developing, optimizing, and 

debugging systems and applications for the Intel® Quark™ microcontroller D2000.  

 

Objective of this document 
This document explains how to change the baud-rate setting of UART_0 which is configured to be use 

for standard output of C-library. It also can be applied any UART example of ISSM project when user 

would like change the baud-rate or UART protocol. 

 

  



 

Programming Environment 

Overview 
The very first example of ISSM 2016 would be “hello, world” which send out ASCII string throughout 

stand output which is the UART0 of Intel® Quark™ microcontroller D2000. You can start this example by 

selecting “New Intel QMSI/BSP Project” and put your own project name as you wish. See the Figure 1 for 

creating a new project. 

 

Figure 1 Create new project of "hello, world" 

 

Then you can see the simple code block which print out “hello, world” over UART which was configured 

with 115200bps of baud-rate and 8N1 UART protocol, it was set right before the BSP call the “main” of 

application code. You can find this source code block in “app_entry.c” in BSP folder of your project. 



 

Figure 2 "hello, world" example of ISSM project 

 

Configuration of UART as stand output of C library 
 

The following code block shows that UART_0 was configured as standard output and baud-rate setting 

of 115200bps in case of 32MHz main clock of Intel® Quark™ microcontroller D2000. 

 

Table 1 Set up UART for stdout & stderr 

/* 
 * Setup UART for stdout/stderr. 
 */ 
void stdout_uart_setup(uint32_t baud_divisors); 
 
/* 
 * Default UART baudrate divisors at the sysclk speed set by Boot ROM 
 */ 
#define BOOTROM_UART_115200 (QM_UART_CFG_BAUD_DL_PACK(0, 17, 6)) 
 
/** 
 * Selectively enable printf/puts/assert. 



 * User can modify the defines to divert the calls to custom implementations. 
 */ 
 
#if (PRINTF_ENABLE || PUTS_ENABLE || ASSERT_ENABLE) 
#include <stdio.h> 
#endif /* PRINTF_ENABLE || PUTS_ENABLE || ASSERT_ENABLE */ 
 
#if (PRINTF_ENABLE) 
#define QM_PRINTF(...) printf(__VA_ARGS__) 
#else 
#define QM_PRINTF(...) 
#endif /* PRINTF_ENABLE */ 
 

 

How to change the baud-rate of UART0 
Now, the following code block shows how user can change the baud-rate of standard output. There are 

two ways of it, 1) change the baud-rate setting in the “app_entry.c” in BSP 2) change the baud-rate 

setting in application’s “main.c” before first call of standard output API such as “QM_PRINTF”. In this 

example, we use the way of 2) because it’s not a safe way to change the BSP code just for the specific 

application; the baud-rate was changed to 57600bps from 115200bps and the clock divider was 

calculated also in comments for the case of 32MHz main clock. Please refer the table 3 for different 

baud-rate value. 

 

Table 2 Change the baud-rate of stdout 

// Change the STDOUT UART's baud-rate 
    qm_uart_get_config(QM_UART_0, &cfg); 
 
    /* 
     Sean - Baudrate calculation 
     32,000,000 / 115200 = 277.777 ( 278 = 17*16 + 6 ) 
     32,000,000 / 57600 = 555.55 (556 = 34*16 + 12 ) 
    */ 
 
    cfg.baud_divisor = QM_UART_CFG_BAUD_DL_PACK(0, 34, 12); 
 
    qm_uart_set_config(QM_UART_0, &cfg); 
 
    QM_PUTS("\r\n IMU example app\n"); 

 

 

  



Table 3 Baud-rate table of 32MHz main clock 

Baud-rate Divider 

115200* QM_UART_CFG_BAUD_DL_PACK(0, 17, 6) 

57600 QM_UART_CFG_BAUD_DL_PACK(0, 34, 12) 

19200 QM_UART_CFG_BAUD_DL_PACK(0, 104, 3) 

*- default in BSP 

Baud-rate calculation in case of 32MHz main clock 
 

So as to find divider value for UART, we can simple calculate divider using following equation, then use 

the “QM_UART_CFG_BAUD_DL_PACK” macro to pack this divider into bit field of “cfg.baud_divisor” 

register value. 

 

𝑑𝑖𝑣𝑖𝑑𝑒𝑟 =
𝑚𝑎𝑖𝑛 𝑐𝑙𝑜𝑐𝑘

𝑏𝑎𝑢𝑑 − 𝑟𝑎𝑡𝑒
=

32,000,000

𝑏𝑎𝑢𝑑 − 𝑟𝑎𝑡𝑒
  

𝑠𝑒𝑐𝑜𝑛𝑑 𝑎𝑟𝑔𝑢𝑒𝑚𝑒𝑛𝑡 =  
𝑑𝑖𝑣𝑖𝑑𝑒𝑟

16
,  

𝑡ℎ𝑖𝑟𝑑 𝑎𝑟𝑔𝑢𝑒𝑚𝑒𝑛𝑡 =  𝑑𝑖𝑣𝑖𝑑𝑒𝑟 − (𝑠𝑒𝑐𝑜𝑛𝑑 𝑎𝑟𝑔𝑢𝑒𝑚𝑒𝑛𝑡 × 16) 

 

Run the example on Intel® Quark™ microcontroller D2000 

Lastly, the example will be recompiled and run the application with changed baud-rate of UART_0. 

Before then, please check the hardware environment to use UART_0 over serial connection to 

developing host machine.  See the figure 3. Then, you can copy & paste the snippet of Table 2 at the 

beginning of “main” then you can see the change the baud-rate as you wish.  

 

 

Figure 3 UART to USB connection to Intel® Quark™ microcontroller D2000 



 

Then, configure your serial terminal with 8N1 @ 57600bps and you see the standard output strings on 

your terminal. Figure 4 shows the serial output string with changed baud-rate settings. 

 

 

Figure 4 Example of standard output with changed baud-rate 

 

Hardware Reference 
In the ISSM 2016 getting started document, you can check the required hardware configuration for the 

Intel® Quark™ microcontroller D2000 reference platform with the following information. 

 

A. Make sure that your JTAG-Jumpers are set properly (white lines) 

B. Connect to your host machine with a USB cable to power up your board and connect with JTAG 

C. Optionally, attach the UART-A pins to a FTDI cable to get the serial output of your board 

 Connect GND (black) on the serial to the board’s GND pin 

 Connect TXD (orange) on the serial cable to the board’s RX pin 

 Connect RXD (yellow) on the serial cable to the board’s TX pin. 



 

Visit http://www.cyberciti.biz/hardware/5-linux-unix-commands-for-connecting-to-the-serial-console/ 

and http://www.ftdichip.com/Products/Cables/USBTTLSerial.htm for serial connection details.  

 

Reference 

Intel® System Studio for Microcontrollers Installation Guide 

Intel® Quark™ microcontroller D2000 Microcontroller CRB User Guide: 

http://www.intel.com/content/dam/www/public/us/en/documents/guides/quark-D2000-user-

guide.pdf 

Intel® Quark™ microcontroller D2000 Microcontroller Datasheet:  
http://www.intel.com/content/www/us/en/embedded/products/quark/mcu/d2000/quark-d2000-

datasheet.html 

 

 

http://www.cyberciti.biz/hardware/5-linux-unix-commands-for-connecting-to-the-serial-console/
http://www.ftdichip.com/Products/Cables/USBTTLSerial.htm
http://www.intel.com/content/dam/www/public/us/en/documents/guides/quark-d1000-user-guide.pdf
http://www.intel.com/content/dam/www/public/us/en/documents/guides/quark-d1000-user-guide.pdf
http://www.intel.com/content/www/us/en/embedded/products/quark/mcu/d2000/quark-d2000-datasheet.html
http://www.intel.com/content/www/us/en/embedded/products/quark/mcu/d2000/quark-d2000-datasheet.html

