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drive the MOSFET) and the shortest turn-off time (minimum 
gate to source voltage to be discharged once the PV is no 
longer driving the MOSFET). 

Table 1 shows the relationship of how a strong or weak PV 
drive will affect the timing parameters of interest with an SSR.  
Not all IR HiRel SSR’s have the same specified parameters 
since there are various options offered for each type (fast or 
controlled, current driven or buffered), but this table describes 
the effects for the entire set of parameters with respect to 
timing for all of the IR HiRel SSR’s, not just the 
RDHA701CD10A2NX discussed in this section. 

It is important to note that it is not always possible for IR 
HiRel to predict how our customers will use our devices, but 
in the event that the user’s application does not actually make 
these aforementioned conditions a worst case for one of their 
parameter evaluations, this open source model allows for the 
user to modify the circuit conditions to make it their worst 
case.    

 

 
 

Figure 3: RDHA701CD102A2NX PV Circuit Model, 
Strong Drive 

 
Figure 4: Simulated Turn Off Time for 
RDHA701CD102A2NX Strong Drive 

 

  
Figure 5: RDHA701CD102A2NX PV Circuit Model, Weak 

Drive 
 

 
Figure 6: Simulated Turn On Time for 

RDHA701CD102A2NX Weak Drive 
 

Strong Drive Weak Drive

ton min effect max effect

toff max effect min effect

tr min effect max effect

tf max effect min effect

ton DELAY min effect max effect

toff  DELAY max effect min effect  
 
Table 1: Effects of Strong and Weak PV Drive Capability 

V. SPECIFIC DETAILS OF THE RDHA701FP10A8QK SSR 

CIRCUIT MODEL 

This octal relay represents a more complex SSR from the 
product family.  As described in the part datasheet [5], this 
SSR can be driven by a logic voltage supplied by the user, and 
contains additional circuitry for the voltage interface on the 
input to the PV device.  It also has added circuitry on the 
output of the PV for control of the SSR timing (thereby 
slowing it down). 

Similar to the method in the previous section, Figure 7 
shows the schematic of the circuit model for the 
RDHA701FP10A8QK as created to emulate the behavior of 
its strongest capability to drive the internal power MOSFET.  
Figure 9 shows the schematic of the circuit model for the 
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RDHA701FP10A8QK as created to emulate the behavior of 
its weakest capability to drive the internal power MOSFET.   

 

 
Figure 7: RDHA701FP10A8QK PV Circuit Model, Strong 

Drive 
 

 
Figure 8: Simulated Turn Off Time and Delay for 

RDHA701FP10A8QK Strong Drive (tf = 9.7ms, toff DELAY = 
28.4ms) 

 
 

 
Figure 9: RDHA701FP10A8QK PV Circuit Model, Weak 

Drive 
 

 
Figure 10: Simulated Turn On Time and Delay for 

RDHA701FP10A8QK Weak Drive (tr = 2.8ms, ton DELAY = 
7.6ms) 

VI. AN APPLICATION EXAMPLE FOR THE 

RDHA701CD10A2NX SSR 

As an example of how these models can be applied towards 
typical applications, This section will describe the use of the 
dual SSR RDHA701CD10A2NX in an application circuit 
where it is used to dynamically load the output voltage of an 
IR HiRel Ultra Low Dropout Regulator, the IRUH3301. 

Figure 11 shows the block diagram of the application in 
which an IR HiRel DC/DC converter creates 5V from a 
typical laptop power supply (which fortunately is within the 
range of the typical 28V bus), and that 5V is then used to 
supply the SSR with its logic drive and also to create two 
regulators point of Load voltages from separate ULDO’s.  The 
SSR is used to pulse the load on and off from the ULDO 
output voltage.  A picture of the system is shown in Figure 12. 

 

 
Figure 11: System Application for SSR with DC/DC 

Converter and Linear Regulator 
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Figure 12: Picture of Application Circuit & System 
 

The circuit diagram of the SSR with respect to its input 
voltage, drive, and output load is shown in Figure 13.  Figure 
14 shows measurements of this hardware, and then the circuit 
model of the SSR is shown in Figure 15 with the simulated 
results in Figure 16 for comparison, showing decent 
correlation to the measured hardware. 

 

 
Figure 13: Schematic of Application Board with 

IRUH3301 Linear Regulator and SSR 
 

 
Figure 14: Measurements of Application Circuit 

Performance of SSR 
 

 
Figure 15: Circuit Model of SSR in Application Circuit 
 

 
Figure 16: Simulation Results of SSR in the Application 

Circuit 
 

VII. SUMMARY 

This document provides a more detailed model of the IR 
HiRel SSR in order to facilitate the analyses of our customers 
with respect to typical circuit application, checking safe 
operating area, and as a tool for worst case analysis (whose 
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parameters can only be determined by our customers).  It is 
IR’s intention to provide as much support as is possible for 
our customers’ applications, and sometimes that includes 
performing worst case analyses for our customers for our 
more complex hybrids (which can be quoted for price and lead 
time with quantities of flight parts as required by our Sales 
department). The main goal, which we shall leave to the 
customer to evaluate, is to provide a circuit model which can 
be modified for application conditions, and yet provides more 
detail than was previously provided.  The models described in 
this document can be found on the IR HiRel web site [6]. 
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