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Introduction 

           MAXQ™ DC SSR (QAD- Fast Model) is designed to switch 
high power DC loads smoothly at up to 10 kHz. They do not 
wear, do not arc, and last 100-1000x longer than mechanical 
switches. QAD- Series are directly compatible with low voltage 
logic signals such as TTL/CMOS, enabling new DC switching 
possibilities. 

 

 

 

 

  

  

General Specifications 

Control Input Range: 3 to 32 VDC (opto-isolated) 
Minimum Control Input Current: 1mA 
Turn-off Voltage (full off): <1.9 VDC 

Power Supply (stand-alone): 
12-24 VDC, 50mA minimum 

(DO NOT use constant current) 
Rated Output Voltage: 1000 VDC 
Maximum Load Current: 900A@95°C(case) 
Peak Current: 1800A (1ms, repetitive), 3600A (<10µs short circuit) 
On-state Voltage Drop: 1V@200A, 2V@900A 
Leakage Current: 0.5 mA 
Turn-on Time (including delay): <10µs, resistive load 
Turn-off Time (including delay): <15µs, resistive load 
PWM/Switching Frequency: Up to 10KHz (see label) 
Insulation: 4kV (AC 1min 50hz) 
LED Indicators: Green(power), Red(signal) 
Warranty: 3 years 
Certifications: RoHS, UL/CSA (optional) 
Temperature and Physical Specifications 
Temperatures: Operating: -40 to 80°C, Storage: -40 to 100°C 
Maximum Junction Temperature: 175°C 
Maximum Power Dissipation (T=125°C) 4300 W 
Thermal Impedance: 0.04°C/W(Junction-Case), 0.02°C/W(Case-Heatsink) 
Output Terminal Screws: M6x10, Torque 18-20 / 2-2.2 
Control Input Wires: 14-26 AWG (typical) 
Overall Dimensions (LxWxH): 109x62x37 mm 
Net Weight: 380g 
MTBF: 3million hours, or 50-300million cycles 

MAXQ™ DC Solid State Contactor (Fast Model, QAD10900D) 

 

Features: 
●ON/OFF within µS   ●high power output   ●eliminates design cost 
●proven design & operations  ●made in Canada  
 
Sample Applications:  
●PWM power control   ●EV/energy systems  ●scientific load tests  
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Rated Voltage* 

(QSD/QAD- Series) 

10: 1000 VDC 

15: 1500 VDC 

30: 3000 VDC 

60: 6000 VDC 

(QSDM/QADM- Series,  MOSFET) 

01: 100 VDC 

01A: 150 VDC 

01B: 120 VDC 

02: 200 VDC 

Control Input* 

D: 3-32  VDC 

DA: 3.3-11 VDC 

DB: 12-32 VDC 

Options* 

- N/A 

AX1: short detector  
O/C Output 

AX2: short detector 
125V/3A  

NO or NC Output 

P1: internal transient 
protection (TVS/Z) 

P2: internal transient 
protection (RC)  

C#: custom options 
(# = reference id) 

MAXQ™ DC Output SSR 

Standard Model (up to 20 Hz) 

QSD: BJT Output 

QSDM: MOSFET Output 

Fast Model (up to 10 KHz) 

QAD: BJT Output 

QADM: MOSFET Output 

Rated Current* 

(QSD/QAD-) 

200: 200 A 

400: 400 A 

600: 600 A 

900: 900 A 

1200: 1200 A 

1600: 1600 A 

2400: 2400 A 

3600: 3600 A 

(QSDM/QADM-, FET Output) 

550: 550 A 

600: 600 A 

850: 850 A 

1000: 1000 A (2x SSR) 

1500: 1500 A (2x SSR ) 

Part# Reference: 

*Contact us for other 

requirements 
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Avoid Constant Current Loads: 

DO NOT use SSRs to switch constant current without a current-bypass-resistor, or without 
checking that open-circuit voltage is not exceeded. Check with us for these applications. 
 
Power Supply (Fast-Model only): 
 For MAXQ™ Fast Models that switch up to 10kHz, they require a 12-24VDC, 50mA(min) power 
supply. DO NOT use constant-current, or current regulated power supplies such as those used for LEDs. 
You may hotwire 12-24VDC power supply to SSR’s control input and trigger ON/OFF using the power 
supply only. However, doing so disables auxiliary functions and reduces switching frequency.  
 
Placement in Circuit: 
 MAXQ™ SSRs can be used to switch either the high-side or the low-side. The switching of the 
high-side is preferred as it is much safer.  
 
SSR Rating Selection: 

Tolerances need to be considered in the design of all electrical applications. Most damages are 
the result of misuse, improper selection, protection, or misuse. While selecting the SSR ratings and 
margins, consider parameters such as inrush current, inductance, transients, and other power grid 
variables. 
 
Rated Voltage Selection: 

• For inductive loads or environments with risk of transient overvoltage, ensure proper transient 
suppressions are in place in addition to extra margins. 

• MAXQ™ SSR with internal transient suppression either has “P” indicated in its part# or has it 
noted if you look up its serial#. If not, consider adding an external RC snubber and/or 
freewheeling diode for all high power applications.  

• Even with adequate suppression in place, rated voltage should be at least 25% higher than the 
operating voltage for resistive loads, and at least 50% higher for inductive loads. 

• Without suppression, consider the following margins (e.g. 2-3x for resistive loads, 4-6x for 
brushed motors, 6-8x for brushless motors). 

 
Rated Current Selection: 

• SSR’s rated current must be above the system’s peak inrush current (ex. A 300 A starter motor 
can generate 1800 A inrush current). It is strongly recommended that you either measure this 
value with a current sensor directly or ask us to calculate it based on your circuit. 

• For QSDM/QADM- relays with FET output only, 2 or more units can be used in parallel to double 
the rated continuous current, or to reduce on-resistance/power loss. However, both units must 
be customized to ensure the inrush current is also equally shared. Contact us for more details.   
 
 

Important Information: 
(Power Supply, Placement, Rated Voltage/Current)  
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SSR Overcurrent Protection: 

• For general overcurrent protection, add a quick fuse or air circuit breaker in your circuit. 
Although neither device will not act fast enough to protect the SSR in the event of a short 
circuit, they will stop SSR from overheating due to prolonged overcurrent.  

 
Managing Turn Off Back-EMF: 

When switching off inductive loads, the back-EMF or inductive kick could damage the SSR. Even 
resistive loads with very little line inductance may still generate a high voltage back-EMF at high 
currents. Although damages may not occur immediately for low energy back-EMF that exceeds SSR’s 
rated voltage. But it will affect SSR’s long term reliability.   

 
To suppress back-EMF, MAXQ™ SSR may be equipped with an internal TVS/Zener diode is 

identified as per the “rated voltage section” above. If not, an external MOV/RC snubber circuit is 
recommended for all high power resistive loads with minor inductance. For inductive loads, you must 
clamp the load with 1 of the 2 methods described below: (you are not recommended to use MOV nor 
RC snubber circuit for inductors because MOV is not intrinsically reliable, and the RC snubber circuit 
may not be effective). 
 

#1) Freewheel Diode/Catch Diode Method 
This is the most common and effective method. The reverse-biased rectifier 
diode would exponentially decay the flyback energy by looping it back to the 
inductive load through the resistance of the wires and the load. The duration 
of the decay, depending on the load characteristic, may last a few milliseconds. 
 
 

Freewheel Diode Selection:  

• “DC Blocking Voltage” should be ≥2x the operating voltage. 

• “Repetitive Peak Current” should be much larger than the operating current. 

• Use a fast recovery diode for high-frequency applications. 
 

#2) Freewheel Diode + TVS/Zener Diode Method 
For inductive applications requiring faster dissipation of the magnetic field, 
adding a TVS/Zener Diode with a Freewheel Diode is recommended. This 
could shorten the duration of flyback kick by a factor of 5 at the cost of 
slightly higher peak transient voltage. 

 
 

 
Freewheel Diode Selection:  
Same as “Freewheel Diode Selection” above. 

Important Information: 
(Overcurrent, Back-EMF, Inductive Loads)  
 

http://www.nominalcontrols.com/
mailto:info@nominalcontrols.com


 www.nominalcontrols.com     |      info@nominalcontrols.com     |      +1 (844) 741-2580 

 

 

  

 
 
 
 
 
 
TVS Diode Selection:  

• “Vrwm” or “Working voltage” ≥ operating voltage. 

• “Ipp” ≥ expected transient peak. 

• “Vc” ≤ maximum voltage rating of the protected component. 
 
Flyback Protection Comparison (electromagnet) 

             
 
 
Extra Margins:  

Should the SSR operate more frequently than usual or that reliability is more important over 
cost consider either options below: 

• improve cooling to ensure SSR operates at a lower temperature 

• add an additional 50% current margin 
 
PWM/Switching Frequency: 

• Do not exceed the maximum switching frequency of the relay. Or else the dead time between 
ON/OFF cycles will be shortened until the relay is unable to turn-off completely. Rapid switching 
will also generate additional heat. At high frequencies, the operating current must be de-rated. 

• At >5kHz, the duty cycle may be different from the programmed input. Consult us for duty cycle 
compensation for higher frequency applications.  

 
Heatsink & Fan Requirement: 
 Cooling must be carefully planned for all solid state relays since their voltage drop may 
generate significant heat at high currents. For QSDM/QADM relays with FET output only, you can 
reduce the total heat dissipation by 50% by wiring two of them in parallel. It should also be noted that 
relay’s reliability falls with an increase in operating temperature.  
 

The following formula can be used to estimate the required thermal resistance of a heatsink 
without a fan:  

(165°C - TAmbient°C) / Power Loss - Rjc junction to case thermal resistance - Rch case to heatsink thermal resistance  - Rim 

thermal interface material 
Default TAmbient °C  = 40°C, Default Rim = 0.03°C/W, Default Rim = 0.025°C/W 

A: Unclamped B: Freewheel Diode C: Freewheel Diode + Zener Diode 

Important Information: 
(Inductive Loads, Extra Margins, PWM, Heatsink) 
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To maximize heat dissipation through the heatsinks, apply a good thermal paste and tighten all relay 
screws to ensure a very close contact. The following table provides recommended heatsink derating 
and part# based on a continuous current. For thermal resistance requirement <0.02°C/W, more 
advanced cooling methods are recommended (eg. liquid cooling, heat pipe). 
 

Continuous Current 
(For: QAD10900D, 
non-PWM operation)  

Recommended Heatsink 
Part# and Thermal 
Resistance (without a fan)  

Recommended Heatsink Part# 
and Thermal Resistance  
(with forced air, 30cfm)  

Up to 100 Amps  IH100 (1.5°C/W)  Metal surface + fan (1.5°C/W) 

100 - 200 Amps  TH180 (0.5°C/W)  TH100-F (0.54°C/W)  

200 - 300 Amps  LH210 (0.35°C/W)  TH125-F (0.35°C/W)  

300 - 400 Amps  N/A LH120-F (0.17°C/W)  

400 - 500 Amps  N/A LH210-F (0.09°C/W)  

500 - 600 Amps N/A 0.044°C/W 

600 - 700 Amps N/A 0.021°C/W 

Use SSRs with FET output whenever possible as they have much less thermal footprint. 

Storage/Handling: 
• The long term storage condition of the relay should be at an ambient temperature of 0 to 40°C 

with a relative humidity of 45 – 85%.  

• Store in antistatic containers to prevent electrostatic discharge from damaging the module. 

• Do not store or use relay in wet, moist, or corrosive environment. 

• Do not drop the relay or subject it to a hard impact. 

• Do not subject the relay to excess vibrations. 

• Do not expose the relay to direct sunlight. 

• Do not store or use the relay in environments exposed to salt, dusts, or metallic dusts. 

• Do not store or use the relay in environments directly exposed to oil and chemicals. 

• Always ensure proper working knowledge, safety precautions, and handle all electrical 

components with care. 

 
 

Do not touch SSR 

terminals when 

power is ON or 

immediately after power is 

switched OFF. 

Conduct wiring 

only when power 

and control 

signal are completely OFF. 

SSR and heatsink may 

likely be hot and cause 

burns. Do not touch 

them until power is off, and 

surfaces are cooled. 

 

Important Information: 
(Heatsink Selection, Handling, Precautions) 
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