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TSMC 0.25um CMOS Mixed signal Process resistor model

tsmc
Confidential

tsmc Taiwan Semiconductor Manufacturing Co., LTD
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7.4 MODEL OF RESISTORS

The measurement results from the testchip are listed below:
(The sheet resistance are measured from long resistors and the contact resistance are extracted from contact-string

patterns.)
(a) Sheet Resistance Table :
Film Valid Width Bs Umt | TC1 TE2 VCl1 VC2 | deltaW |deltal
Mean/Range (um) | (um)
P+ Poly w/o Silicide - 16030 (¥sq | 7.64E-4 NA 5.52E-4 NA 002 | 05

Rint=137.7-20| Qum| 857E4| NA | 0916 | NA
P~ Poly wi Silicide 50240 | C¥sq| 3.04E3 | 2.61E-7| 5.66E3 | 1.08E2 | 0.03 | -
P+ Poly wi Silicide 50=40 | (ysq| 3.04E3 | 261E7| 566E3 | 108E2 | 0.03 | -
N+ Poly wio Silicide : 180=30 | Oysq| 62E4| NA | 702E3| 2E3 | 004 | 02
Rint=37.1=10 | Qum| 42E4 | NA | -524 | NA
W=20 50240 | (¥sq| 3.15E-3 | 8.32E-7 | 537E3 | 106E-2 | 003 | -
024=W=2.0| 53+4.7 (max) | ¥sq | 3.15E3 | 852E-7 | 537E-3 | 1.06E-2 | 003 | -
53-1.8 (min)

N+ diff. wii Silicide 5.0=4.0 (¥sq | 2.98E-3 | 1.36E-8 | 330E-3 | 130E-3| 0.02 -
N+ diff. wi Silicide 10.5+14.5 (max)| Qsq | 2.98E-3 | 1.36E-8 | 3.30E-3 | 1.30E-3 | 0.02 =
- 10.5-6.5 (mun)
N+ diff. w/o Silicide 2 6175 Qsq | 1.45E-3 | 143E-7 | 1.60E-3 | -9.03E-5| 0.01 =

P+ diff w1 Silicide
P+ diff. wi1 Silicide

5.0x4.0 (¥sq | 3.20E-3 | -282E-T| -4 15E-4| 331E-3 | 002 -
5.0x40 (¥sq | 3.20E-3 | -2.82E-7| 4.15E-4| 331E-3 | 0.02 -

P+ diff. wio Silicide - 145=20 | &¥sq | L41E-3 | 9.50E-7 | 202E3 |-154E-4| 001 | -
N-well. Under OD < 530=70 | Q¥sq| 2.78E3 | 8.11E6| NA NA | 015 | -
Nowell. Under STI W=20 1100=2350 | Q¥sq | 3.60E-3 | 1.12E-5 | 9.00E-3 | -7.16E4| 024 | -

N+ diff. wio Silicide w/i ESD . 60ENA | Qrsq| 1.25E-3 | 254E-6| NA NA | o001 | -

M1 - 0.076 (<0.139) | Qrsq | 3.27E-3 | 238E-7| NA NA | -002| -
M2 < 0.076 (<0.138) | O¥sq | 3.29E-3 | 2.60E-7| NA NA | 002 -
M3 : 0.076(<0.138) | Qisq | 3.34E-3 [ Na NA NA | 002 -
M4 . 0076 (<0138) | Qisq | 3183 | Na NA NA | 002 -
M5 - 0.041 (<0.105) | Q¥sq | 3.14E3 | 271E-6| NA NA | -002| -
RC N+ : 74(<20) | Qct z - - z =
RC P+ = 58(<20) | Qct Z 5 = = -
RC_PO(NT) . 70(<20) | Qe . 3 - = -
RC_PO(P+) - 6.1(=20) | Qe - i - 5 §
RC_VIAL 2 4(<13) et : : E & =
RC_VIAZ : 4(=13) et . B B = -
RC_VIA3 . 4(<13) Qct s 3 - = .
RC_VIA4 . 4(<13) et ;. 3 = . .

* RSH for N+ and P+ diff. w/i silicide are measured from patterns with width of 2um. These two RSH values are geometry dependent. Metal
sheet resistance are measured from long serpentine resistors with minimum rule

* The TCR and VCR of N+P=Poly wio Silicids are separated to the parts of Rn/Rp and Rend

* The resistor values are functions of tempjeramre as follows:
R(T)=ER0 *[1+ TC1 *dT - TC2 * (dT)"]: where dT =T - Tnomunal (25 *C) Vald range : 25°C ~ 125°C

* The resistor values are functions of voltage as follows:

R(V)=RO *[1+VC1l *dV+VC2 * (d\-’)j] Valid range : 0 ~ 3,3V

The resistance is measured with one node of resistor grounded, whereas the other node is applied by V and dV is the voltage across the resistor.

R0 15 layout-dependent and calculated from sheet resistance. The equation 1s -

RO=RSH*L/( W -deltaW ) : W 1s the drawn width.

* Please note that the PCM spec. for RC_N+. RC_P+. and RC_PO include about 0.1 square diffusion resistance. where the measured values
exclude the diffusion resistance.

These PCM spec. values are defined with the unit of ohm/sec.
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