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ABSTRACT:

Standard application and testing of PECL output with 50 ohm to VDD-2V termination requires two
power supplies and grounds. In case only a single power supply is used, a method has been developed
to match the ‘scope’ and ‘IC’ (Integrated Circuit) grounds.

STATEMENT OF CHALLENGE:
VDD Scope : 50 Ohm DC coupled

50 Ohm

VDD-2V

Figure 1: Standard termination of PECL Output

Standard termination method (see figure 1) needs two power supplies with one being used as
the ‘scope’ ground. In a typical application, VDD is 3.3V; VDD-2V=1.3V (‘scope’ ground); GND=0V (‘IC’
ground). With a single power supply, the challenge is that ‘scope’ ground must equal ‘IC’ ground and that
is equivalent to terminating PECL output to VDD-3.3V which is incorrect.

ARCHITECTURE OF SOLUTION:

A transformation network that will let the PECL output see a 50 ohm to VDD-2V termination and
at the same time allows the scope to match impedance with a 50 ohm cable to IC ground is needed.
Figure 2 provides a method of testing PECL outputs when using a single power supply that matches the
impedance between the scope and the IC ground.
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VDD Scope : 50 Ohm DC coupled
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Figure 2 Recommended Method of PECL Output Testing with a Single Power Supply
In order to calculate the R1, R2, R3, values, we can follow the following simple steps:

Step 1: Using the Thevenin Equivalent, we can see that

3.3V
130
82 % - 50
)
3.3V-2V
A B

Figure 3 Thevenin Equivalent
Circuit A is Thevenin equivalent of circuit B in figure3.

Step 2: We would like to see a simple ratio of voltage amplitude between Vp and Vq for convenience (see
figure 2). Therefore, we choose R3 = 450 ohm so that Vo/Vp = 50/(450+50) = 1/10. It is relating
measured amplitude to true amplitude by a simple factor of 10.

Step 3: We choose R1 =130 ohm which is common in some PECL applications.

Step 4: R2//(R3+50) = 82 ohm implies R2 is 98 ohm.

Notes:
With the recommended method, one should multiply the measured amplitude by 10 in order to
obtain the true PECL output amplitude.
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RECOMMENDED IMPLEMENTATIONS:
A. Cable: SMA Cable
B. Resistors:

® 1% Tolerance Resistors: R1=127Q
R2=100Q
R3=453Q

® Resistors’ size should be at least 0603.

TEST FIXTURE AND TEST RESULT
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Figure 4 Standard termination of PECL Output Testing with Two Power Supplies
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Figure 5 Standard termination of PECL Output Testing with Two Power Supplies Text Result
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Figure 6 Recommended Solution with a Single Power Supply
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Figure 7 Recommended Method with a Single Power Supply Test Result

SUMMARY OF TEST RESULT:

R_ecommend Method with Standard Methqd with Ratio
Single Power Supply (mV) | Two Power Supplies (mV)
sample 1 97.2 996 10.24691
sample 2 97.5 997 10.22564
sample 3 95.7 972 10.15674
sample 4 94 .4 967 10.24364
sample 5 99.8 991 9.92986
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FAFYR K 50 BRUBRE HTILEC K PECL % i ik
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