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ABSOLUTE MAXIMUM RATINGS 
Table 3.  
Parameter Rating 
VDD to GND −0.3 V to +7 V 
Digital Input Voltage to GND −0.3 V to VDD + 0.3 V 
Digital Output Voltage to GND −0.3 V to VDD + 0.3 V 
Operating Temperature Range1 −40°C to +150°C 
Storage Temperature Range −65°C to +150°C 
Junction Temperature 150°C 
6-Lead SOT-23 (RJ-6)  

Power Dissipation2 WMAX = (TJ max − TA
3)/θJA 

Thermal Impedance  
θJA, Junction-to-Ambient  

(Still Air) 
190.4°C/W 

8-Lead MSOP (RM-8)  
Power Dissipation2 WMAX = (TJ max − TA

3)/θJA 
Thermal Impedance4  

θJA, Junction-to-Ambient  
(Still Air) 

205.9°C/W 

θJC, Junction-to-Case 43.74°C/W 
IR Reflow Soldering  

Peak Temperature 220°C (0°C/5°C) 
Time at Peak Temperature 10 sec to 20 sec 
Ramp-Up Rate 3°C/s max 
Ramp-Down Rate −6°C/s max 
Time 25°C to Peak Temperature 6 minutes max 

IR Reflow Soldering—Pb-Free Package  
Peak Temperature 260°C (0°C) 
Time at Peak Temperature 20 sec to 40 sec 
Ramp-Up Rate 3°C/s max 
Ramp-Down Rate −6°C/s max 
Time 25°C to Peak Temperature 8 minutes max 

 
1 It is not recommended to operate the ADT7301 at temperatures above 

125°C for greater than a total of 5% (5,000 hours) of the lifetime of the 
device. Any exposure beyond this limit affects device reliability. 

2 Values relate to the package being used on a standard 2-layer PCB. Refer 
to Figure 3 for a plot of maximum power dissipation vs. ambient 
temperature (TA). 

3 TA = ambient temperature. 
4 Junction-to-case resistance is applicable to components featuring a 

preferential flow direction, for example, components mounted on a heat 
sink. Junction-to-ambient resistance is more useful for air-cooled,  
PCB-mounted components. 

 

 

Stresses above those listed under Absolute Maximum Ratings 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational 
section of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect 
device reliability. 
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Figure 3. Plot of Maximum Power Dissipation vs. Temperature 

 

ESD CAUTION 
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Figure 14. Serial Interface Timing Diagram  

 

SERIAL INTERFACE 
The serial interface on the ADT7301 consists of four wires:  
CS, SCLK, DIN, and DOUT. The interface can be operated in  
3-wire mode with DIN tied to ground, in which case the inter-
face has read-only capability, with data being read from the data 
register via the DOUT line. It is advisable to always use CS to 
create a communications window, as shown in Figure 14; this 
improves synchronization between the ADT7301 and the master 
device. The DIN line is used to write the part into standby mode, 
if required. The CS line is used to select the device when more 
than one device is connected to the serial clock and data lines. 
The part operates in a slave mode and requires an externally 
applied serial clock to the SCLK input to access data from the 
data register. The serial interface on the ADT7301 allows the 
part to be interfaced to systems that provide a serial clock 
synchronized to the serial data, such as the 80C51, 87C51, 
68HC11, 68HC05, and PIC16Cxx microcontrollers as well as 
DSP processors. 

A read operation from the ADT7301 accesses data from the 
temperature value register, while a write operation to the part 
writes data to the control register. 

Read Operation 

Figure 14 shows the timing diagram for a serial read from the 
ADT7301. The CS line enables the SCLK input. Thirteen bits of 
data plus a sign bit are transferred during a read operation. 
Read operations occur during streams of 16 clock pulses. The 
first 2 bits out are leading zeros and the next 14 bits contain the 
temperature data. If CS remains low and 16 more SCLK cycles 
are applied, the ADT7301 loops around and outputs the two 
leading zeros plus the 14 bits of data that are in the temp-
erature value register. When CS returns high, the DOUT line 
goes into three-state. Data is clocked out onto the DOUT line 
on the falling edge of SCLK. 

Write Operation 

Figure 14 also shows the timing diagram for a serial write to the 
ADT7301. The write operation takes place at the same time as 
the read operation. Only the third bit in the data stream provides 
a user-controlled function. This third bit is the power-down bit, 
which, when set to 1, puts the ADT7301 into shutdown mode. 
In addition to the power-down bit, all bits in the input data 
stream should be 0 to ensure correct operation of the ADT7301. 
Data is loaded into the control register on the 16th rising SCLK 
edge; the data takes effect at this time. Therefore, if the part is 
programmed to go into shutdown, it does so at this point. If CS 
is brought high before this 16th SCLK edge, the control register 
is not loaded and the power-down status of the part does not 
change. Data is clocked into the ADT7301 on the rising edge  
of SCLK. 
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