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New High—-Frequency Equivalent Circuit Model for QFP Package

SR E RN E
(Sung-Jong Kim - Sang-Hun Song)

Abstract - We present a new high-frequency equivalent circuit model for 52pin QFP used in typical IC’'s and extract R,
L, and C values of this circuit model using a 3-D E & M field simulator. Futhermore, L and C value variations as a
function of pin number due to the shape differences of the leads have been fitted to 2nd order polynomials in order to
extend the applicability of this model.
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Fig. 1. Geometric model of the bonding wires
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Fig. 2. Equivalent circuit model of the bonding wire
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Table 1. Device values in the equivalent circuit mode! of the

bonding wire

Rw Lwi Cw Lw2 | Total Lw{ Total Cw

(@ | (nH) | (F) | (nH) (nH) (fF)
Wires | 0.17 14 40 14 28 40
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Fig. 3. Plastic quad flat package ; 52 leads, body 10 x 10 x
20 mm
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Table 2. Dimensions of QFP52

Unit] A | Al |A2|bp|(Dj{ e |[E|L|Lp|Zp| 8

225|025]120)0.35/10]065|10|1.6(/0.88(0.95/35°
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Fig. 4. Geometric model of the lead frames
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Fig. 5. Geometric mode! of the lead frames inside the chip
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Fig. 6. Equivalent circuit model of the lead frame
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Table 3. Device values in the equivalent circuit model of the

lead frame
Total | Total
Re | Ly | Cu | Lz | Gz | Lus I(i ((;
ol e | @ | e | ¢F | @] 5|
(@ | (nH) | (F) | (nHD) )()(nH)(fF)
#2009 11 [300] 25 | 130 1 4.6 430
#3009 1.1 | 300|244 {12009 45 420
441009 1.1 {300/} 242 | 110|092 444 | 410
#5 (009 1.1 |300]241| 9 |086 437 | 39
#61009} 11 [ 300] 2341 8 |08 | 429 380
471009 1.1 [ 3001 232]| 65 | 082 424 | 365
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Fig. 7. Total inductance versus pin number and 2nd order
polynomial fitting curve
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Fig. 8. Total capacitance versus pin number and 2nd order
polynomial fitting curve
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