Comparison of Rise Times across Different Optocouplers
and Pull-Up Resistors for Designing a Level Shifter
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Optocouplers are integrated circuits (IC) that use light to e T of Ootocauolere ot 1KG
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sensors and Raspberry Pi 3.3V |OgiC at high speeds . TLP2301 (B) 0.261 39 10.179

without forming a physical connection and maintaining a FODM611 (B) 0.929 12 11.148

low cost. We initially assumed that the specific IC used 0- 6N138 (C) 0.724 90.5
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time. After testing six different ICs with three common 15- i "“b
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resistor values, we found that although the resistance level . 101 = VO0631T

did have a noticeable impact on the speed, the specific IC 5 ] - FoDMeL1
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separated them into three classes. From this we found - . — —

that cost was not an indicator of a chip’s performance, but Time ()
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T T o301 ot Al O Recierore The results of the rise time tests split the ICs into three

R — different classes, which we will call class A, B, and C.
The technology used inside of both chips within each
class are coincidentally the same. The class A ICs,
which use Schmitt Triggers perform the best, the class
B ICs use a single diode variation and transistor and
perform well, while class C ICs using a regular diode
and photodarlington transistor fall behind.?19112 |n the

Methods o- table above, a value rating was calculated for each IC
using the following equation:

To test each IC, we first designed a level shifter circuit for 51 . . . . N

each, based on a variation of a standard MIDI usage.”:8 Unit Price($) X Rise Time(us) = # of Channels

Using a Keysight DSOX2002A 70 MHz Digital Storage | | o (uf? | ' ' he class C chips are not competitive, but class A and
Oscilloscope (Keysight Technologies, Malaysia), we then B chips are somewhat comparable. Class A chips sport
recorded the rise time data for each test circuit. This Rise Time of All ICs at Al O Resistors the fastest speeds by far — and, in the case of the
process was repeated with a 2704, 1K, and a TOKQ pull- [oniss VOO0631T, dual channels — and the class B TLP2301 is
up resistor, which smooths out the rise at the expense of | rereTe performant enough to work for many projects, while

speed. being dirt cheap.
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