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Abstract

Many SMDs (surface mount device) are mounted and mutually connected on a PCB (printed circuit board). System
performance degrades when their transmission characteristics are bad. Pads connecting a PCB and SMDs affects PCB
transmission characteristics significantly, so pad should be properly aligned to optimize impedance matching. In this
paper, effects on PCB transmission characteristics are simulated by pad alignment. When frequency is relatively low,
pad alignment seldom affect PCB transmission characteristics, but it affects more and more when frequency or pad
size becomes larger. Therefore, pad alignment should be carefully chosen based on target frequency and pad size.
Especially, the proposed edge-aligned pad is generally more advantageous over the conventional centered-aligned pad
in 12~16 GHz Ku-band frequency.
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Fig. 1. Infinitesimal model of stripline.
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Table 1. MLCC size.
1. MLCC 37|

MLCC MLCC Length
Code (mm)

1005 1.00
1608 1.60
2012 2.00
3225 3.20

i
ar

MLCC Width
(mm)

0.50
0.80
1.25
2.50

Pad Size
(mm>*mm)

0.6x0.6
1.0x1.0
15%1.5
2.0x2.0

Fig. 2. Stripline shape and pad alignment.
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Fig. 3. Simulation results of return current.
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Fig. 4. Simulation results of magnetic field along stripline.
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Fig. 5. S21 simulation results when pad size is 0.6 mm x
0.6 mm.
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Fig. 6. S21 simulation results when pad size is 1.0 mm x
1.0 mm.
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Fig. 7. S21 simulation results when pad size is 1.5 mm x
1.5 mm.

18 7. = 371715 mm x 1.5 mm¥ mfe| S21
AlZEolMd 23}

-2.5

Blue Center-Aligned
(Conventional)

Red Edge-Aligned
(Proposed)

-5.0
-7.5
-10.0
-12.5

X-Band
(8~12 GHz)

-15.0
(1 ~1
-17.5

-20.0

0 2 4 6 Frequency (GHz) 12 14 16 18

Fig. 8. S21 simulation results when pad size is 20 mm x
20 mm
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