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There are two types of serial communication 
interface standards. One is synchronous 
interface and the other one is asynchronous 
interface. The system is called synchronous if it 
has a dedicated clock signal to control the data. 
In a synchronous system, a master device 
usually outputs a clock signal that is received 
by a slave device to receive and transmit data 
in synch while in asynchronous interfaces the 
system embeds the clock information into the 
data stream.  
 
Synchronous interfaces were designed mainly 
to connect peripheral devices on the same 
printed circuit board which has relatively short 
distances of electrical paths (usually shorter 
than 1 meter), while the asynchronous 
interfaces are usually intended for long 
distance communication.  
 
SPITM/QSPITM and MICROWIRETM are among 
the most common types of serial synchronous 
interfaces usually used in the industry today. 
SPITM/QSPITM was developed by Motorola 
Semiconductor and MICROWIRETM was 
developed by National Semiconductor.  
 
To allow easy interfacing ICm ic has designed 
serial DACs that are compatible to both 
SPI/QSPI serial interface and MICROWIRE 
serial interface.  
 
This application note is intended to give a brief 
introduction on how to connect the ICm ic serial 
DACs with other devices using SPI/QSPI and 
MICROWIRE as serial interface standard. 
General information about SPI/QSPI and 
MICROWIRE serial interface standard is 
provided before explaining the usage of these 
interfaces with ICm ic serial DAC.   
 
This application note uses ICM7362 - a Dual 
12-Bit Voltage Output Serial Interface DAC with 
Gain of 2 as a slave. However, the information 
provided is also applicable for other ICm ic 
serial DAC using these interface standards. 
 
MICROWIRETM Interface 
MICROWIRE is a simple three-wire serial 
communications interface. Built into COPSTM, 
this standardized protocol handles serial 
communications between controller and 
peripheral devices [1].  This standard was 

developed by National Semiconductor and is 
widely used by its devices. In typical 
applications of MICROWIRE, usually the 
controller or the master is a Microprocessor 
and the slaves can be either memory or 
Input/Output units.  MICROWIRE has a 
minimum of 3 pins to be able to interface; those 
pins are SO (Serial Out), SI (Serial In) and SK 
(Serial Clock), while the CS (Chip Select) pin is 
optional.  
 
However, the CS (Chip Select) pin must be 
used in multi slave mode. Reference [1] 
presents the software routines that are written 
for 16-bit transmissions and is expandable up 
to 64-bit transmissions for the COP420 
Microprocessor.  The users can select the 
appropriate one for their applications. 
 

SPI/QSPI Signals MICROWIRE Signals 
SCK- Serial Shift Clock SK – Serial Shift Clock 
MOSI - Master Out Slave In SO – Serial Out  
MISO – Master In Slave Out SI – Serial In  
SS – Slave Select CS – Chip Select 

 
Table 1. SPI/QSPI and MICROWIRE standard 
pins 
 
SPITM/QSPITM Interface 
The Serial Peripheral Interface (SPI) standard 
was developed by Motorola and is used by its 
serial Microprocessors. The QSPI is fully 
compatible with SPI systems found on other 
Motorola products [3].  
 
As MICROWIRE, SPI/QSPI is also full-duplex, 
where data can be transmitted and received at 
both direction between master and slave.  
SPI/QSPI have a minimum of 3 wire or 3 pin 
connection, Those pins are MOSI (Master Out 
Slave In), MISO (Master In Slave Out) and 
SCK (Serial Clock) while SS (Slave Chip Select) 
pin is not always used. In case there is only 
one slave in the system, the SS pin can be 
enabled at all time.  
 
But if there are multiple slaves in the system, 
the SS pin must be used to avoid any 
interference among slaves during the transfer 
of data.  
 
Each slave in multi slaves mode should have 
their own SS signal which means if there are n 
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slaves, it will have (3+n)-wire serial busses or 
connections. As depicted in Figure 1, there is a 
multiple slave mode system with 
microcontroller as a master. It has 3 slaves, so 
it needs 6-wires serial buses or connections.  
Those SPI/QSPI connections in Figure 1 are 
applicable also for MICROWIRE standard 
interface, MOSI can be replaced by SO, MISO 
can be replaced by SI, SCK can be replaced by 
SK and SS can be replaced by CS.  
Please refer to Table 1 for the comparison of 
each pin of SPI/QSPI and MICROWIRE. As 
seen in Table 1, the related pins of SPI/QSPI 
and MICROWIRE have the same function. 
 

 
 
Figure 1. A multiple slave system with a 
microcontroller as a master. It needs 6-wires 
serial busses or connections to control 3 slaves. 
 
ICM7362 – ICm ic Dual 12-bit DAC 
ICM7362 is a Dual 12-Bit Voltage Output Serial 
Interface DAC with an output gain of 2. This 
DAC is one of the serial devices provided by 
ICmic that fully comply with SPITM/QSPITM and 
MICROWIRETM interface standards. 
 
This DAC has 2 outputs and has an output gain 
of 2. To set its output, this DAC has to be 
provided with serial data and other appropriate 
control signals. There are 4 pins for its serial 
interface, which are SDI (Serial Data In), SDO 
(Serial Data Out), SCK (Serial Clock) and CS 
(Chip Select). 
 
Interfacing to SPI/QSPI and 
MICROWIRE  
Care has to be taken on the Chip Select (CS) 
pin of this DAC during operation. This pin is not 
only used to select the chip; it is also used to 
trigger the DAC to update its output with new 
available data that is fed by the SDI pin on the 
clock signal of SCK pin. So this CS pin can not 
be enabled at all times by simply connecting it 
to ground in case of a single slave as in 
MICROWIRE and SPI. This pin should be 
controlled by an I/O pin in all circumstances.  
 
Thus, the CS pin is not optional as allowed by 
SPI/QSPI and MICROWIRE standards. 
Connection of this pin is needed since the state 
change is necessary on this pin to update the 
DAC output. If there is no change in the state of 
this pin, the DAC output will not be updated. 
Please refer to Figure 2 for an example of this. 

This figure shows that the DAC output will be 
updated after the 16th cycle of the serial clock 
while the state of this pin should be changed 
from logic low to logic high. Also note that 
before the 1st clock cycle, this pin should be 
changed from logic high to logic low to allow 
the clock signal to start its count.  The clock 
signal is internally disabled while the CS signal 
is high. 
In MICROWIRE standard, the CS (Chip Select) 
pin is controlled by I/O, and also the SS pin in 
SPI/QSPI standard.  Figure 1 shows how the 
SS pins of slaves are connected and controlled 
by I/O pin of master. 
 

 
 
Figure 2.  The Chip Select pin is set to be high 
from low to update the DAC output after the 
16th Clock. 
 
 
Take a note, the connection between the SDO 
(Serial Data Out) pin of DAC with SI (Serial 
Input) pin of MICROWIRE or MISO (Master In 
Slave Out) pin of SPI/QSPI is optional. It will be 
used in the application where the data read 
back is needed. But the other three 
connections are absolutely necessary to use 
the DAC properly.  
 
In the two figures below, not all pins are shown. 
It shows only the corresponding pins to get a 
better understanding of serial interfacing 
standard while other pins are connected to 
other peripherals as needed. This connection is 
also applicable for other ICm ic serial DACs 
supporting these particular serial interfaces. 
 

 
 
Figure 3. Typical MICROWIRE – Serial DAC 
connections. SDO (Serial Data Out) pin of DAC 
in connection are optional, while other input 
pins are connected as normal. 
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Figure 4. Typical SPI/QSPI – Serial DAC 
connections. SDO (Serial Data Out) pin of DAC 
in connection are optional, while other input 
pins are connected as normal. 
 
Conclusion 
Interfacing between ICm ic serial DAC with 
either SPITM/QSPITM serial interface or 
MICROWIRETM serial interface standard can 
be done easily as it has been introduced by this 
application note. 
 
Care has to be taken on the Chip Select (CS) 
pin of serial DAC during operation and while 
connecting to a serial interface standard. This 
pin is not only used to select the DAC but is 
also used to trigger the DAC to update its 
output. Therefore, it is incorrect to simply 
connect this pin to ground at all times during its 
operation. 
 
SPITM and QSPITM are trademarks of Motorola 
Semiconductor Corporation.  
 

 
Contact Information 
For any other questions / queries please feel 
free to contact us at support@icmic.com or 
contact us at the following address. 
 
IC MICROSYSTEMS Sdn. Bhd.  
Suite S06, 2320 Century Square,  
63000 Cyberjaya, Selangor D.E.,  
Malaysia  
Tel: (603) 8319 1919  
Fax: (603) 8319 1918 

 
 
 
Disclaimer 
IC MICRSOYSTEMS (ICmic) reserve the right 
to make corrections, modifications or changes 
to any of its products and services at any time 
and to discontinue any of its product or service 
without notice.  
 
The information in this document is believed to 
be accurate and correct. However ICmic does 
not assume any liability for any loss or damage 
caused to any party due to the usage of the 
information in this document.  
 
 
 
 
 
 
 
 

MICROWIRETM is a trademark of National 
Semiconductor Corporation.  
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