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↘ You can use the circuit in this 
Design Idea to measure the attack 

and release times of photoresistor-type 
optocouplers (Figure 1). Such devices 
often find use in audio compressors or 
volume-control circuits. The design uses 
an oscillating Schmitt trigger with the 
optocoupler DUT (device under test) in 
the feedback loop. The photoresistor and 
resistor R1 form a voltage divider that 
controls the input of the Schmitt trigger. 
The optocoupler’s LED connects to the 
trigger output. You can measure the dura-
tion of the output pulses with an oscil-
loscope or a digital meter. The duration 
of the negative output pulses is equal to 
the switching on-time, or attack time. 
The duration of the positive pulses is 
equal to the switching off-time, or release 
time. The attack and release times 
depend on the value of R1; you can 

Table 2 Comparison of 16-bit CrC-CalCulation proCedures

Method Procedure code Code length (bytes)
Minimum/maximum  

execution times (μsec)

Shift-register simulation

Reference 4, calculation method 26 92/124

Reference 1, example 4 37 156/180

listing 4 23 77/101

Polynomial rotate listing 5 57 22/36

look-up table

Reference 4, table method 550 40/40

Reference 1, example 5 533 16/16

listing 6 530 14/14

16-bit CRC calculations, respectively. 
These routines perform only bit-testing 
and polynomial-dividing instructions. 

Tables 1 and 2 highlight calculation 
procedures for 8- and 16-bit calcula-
tions, respectively, using this method. 
The tables describe execution times for 
a standard 12-clock 8051 core with a 
12-MHz crystal. The code lengths and 
execution times of procedure codes come 
from Reference 1; references 3 and 4 
calculate without saving or restoring  
the procedure’s working registers. 

You should properly set the initial 
CRC value before starting CRC calcu-
lation. Some communication protocols, 
such as the one in Reference 2, use an 
initial CRC value other than 00 Hex. 
Listings 7 through 10 show the pro-
cedure codes for 8- and 16-bit CRC 
calculation with PIC (www.microchip.
com) microcontrollers.EDN
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Simple circuit measures optocoupler’s response time
Peter Demchenko, Vilnius, lithuania
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Figure 1 You can determine an optocoupler’s rise and fall times by incorporating a 
photoresistor in the feedback loop of an oscillator circuit.
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↘ You can test an IR (infrared) link 
with a circuit that converts an 

IR-generated photocurrent to an ampli-
fied current that drives a standard LED. 
This approach provides a visual feedback 
to indicate that the transmitter is working. 
The circuit can be enclosed in a small 
plastic or metal box and requires just a 9V 
transistor battery for operation. Diode D1
is a basic Everlight (www.everlight.com) 
PD333-3C/H0/L2 or equivalent IR pho-
todiode in a T1¾ package.

You can configure amplifier IC1A
as a photovoltaic amplifier. When the 
IR-light energy impinges on photodiode 
D1, it generates a small photocurrent 
that tries to pull the inverting input 
negative. Meanwhile, the output of IC1A
goes positive, maintaining the virtual-
ground node on Pin 2 of the amplifier at 
0V. The transfer function for the circuit 
is VOUT=I×R1. If you set the gain high, 
IC1A goes to the power-supply rail when 
the circuit detects light. Analog Devices’ 
(www.analog.com) AD823AR JFET-
input amplifier directly drives the LED  
through a 750Ω current-limiting 
resistor. C1 compensates the amplifier, 
preventing it from oscillating due to 
capacitive load from D1 and the input 
parasitic capacitance.

If the output of IC1 oscillates, you 
may need to increase the value of C1. 

You can determine the value of C1 by 
using the following equation for a 45° 
phase margin: C1=√(CD/2πR1FC), where 
FC is the unity-gain-crossover frequen-
cy of IC1A—typically, 16 MHz for the 
AD823—and CD is D1’s 0V junction 

capacitance, including any parasitic 
capacitance on that node. Adjust R1 for 
optimum gain. For testing, the remote-
control transmitter window should be 
as close as possible to photodiode D1 for 
maximum signal transfer.EDN
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observe both by varying the value of R1. 
With the component values in Figure 1, 
the durations of the output pulses are a 
0.15-msec attack time and a 2.7-msec 
release time.

During oscillation, the resistance of 
the photoresistor sweeps in from RP1 to 
RP2. The circuit sweeps these photo-
resistor values according to R1, the 
power-supply voltage, and the Schmitt-
trigger thresholds, as the following equa-
tions show: RP1=R1×VT2/(VCC−VT2), and 
RP2=R1×VT1/(VCC−VT1), where VT1 is the 
positive-going threshold voltage and VT2
is the negative-going threshold voltage 
of the Schmitt trigger. 

In the case of the 74HC14 logic fam-
ily, you can determine the thresholds from 
the data sheet and your power-supply volt-
age, according to the following equations, 
which yield typical values: VT1=0.53×VCC, 
and VT2=0.31×VCC. Using 5V as a power-
supply voltage and solving the follow-
ing equations, you can determine the 
photoresistor range: RP1=0.45×VR1, and 
RP2=1.13×VR1.

This approach lets you pick a value 
for R1 so that the photoresistor range 
is suitable for your device. You can also 
vary the value of resistor R2 to observe 
the LED-current-to-attack-time char-
acteristic of the DUT but not affect the 

release time. Note that R2 limits the cur-
rent through the LED; if its value is too 
large, oscillation will not occur. 

Using this circuit allows you to match 
custom optocouplers comprising green, 
superbright LEDs and an MPY7P photo-
resistor. A recent Design Idea, although 
thorough, lacked data on response time 
(Reference 1).EDN
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Circuit provides visual verification of IR pulses
Michael J Gambuzza, General Electric Measurement and Control Solutions, Billerica, MA

Figure 1 This circuit detects the transmitter in an IR communication link and pro-
vides a visual output from the LED.




