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Analog Circuit Testing Scheme Using Comparator Delay

Yuta Sugama®*, Haruo Kobayashi, (Gunma University)

Abstract: This paper presents a high resolution on-chip measurement technique for very small voltage

difference between two signals using comparator delay. We utilize the property that the smaller the voltage

difference is, the longer the comparator delay is. This can be a new analog circuit testing scheme to measure

such as current source mismatches caused by mismatch among MOSFETSs in a digital-to-analog converter.
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Table.1 Simulation result of measurement and

test for current source mismatch in the

7bit-DAC.
Al[uA] | AVimV] Cum | #of Failure | Testing Result
m1 -18.2 163.1 10 10 FALSE
z1 -117 105.8 12 10 FALSE
31 -57 51.4 16, 17 0 PASS
% 0 0 24, 25, 26 0 PASS
15 5.6 -48.4 16, 17 0 PASS
61 103 -93.5 13 0 PASS
71 151 -135 1" 10 FALSE
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vIal—a iR (wlo CMFB)

Table.2 SPICE simulation results
(w/o CMFB).

Simulation Result 1 w/o CMFB Simulation Result 2
Vin plmVIVin olmvl] AVja[mvl|  delayins] Vin plmVIVin nlmv] AVislmvl|  delay(ns]
552 550 E 1.78 550 552 -2 1.67)
554 550 4 1.699 550 554 4 1.62
558 550 E 1.608] 550 558 -8 1.54
566] 550 16| 1.464] 550 566] -16 1.408
582 550 32 1.251 550 582 -32 1.196
614 550 64 0.9526] 550 614 -64 0.9011
678 550 128 0.6479 550 678 -128 0.6048
8086 550 256 0.4436] 550 806] -256 0.4027
Simulation Result 3 Simulation Result 4
Vin_plmVIVi_nlmv] AVj,lmvl|  delaylns] | Vg plmvivi, plmv] AVip[mv]|  delay[ns]
550 548 2 1.816| 548 550 -2 1.709
550, 546| 4 1.775 546 550 -4 1.696]
550) 542 E 1.759| 542 550 - 1.686)
550 534 16 1.746] 534 550 -16 1.683)
550 518 32| 1.744) 518 550 -32, 1.674|
550 48 64 1.72| 486 550 -64 1.654]
550 422 128 1.699 422 550 -128 1.631
550 294| 256 1.684) 294| 550 -256 1.617

*

3 ¥Ial—vaUfER (w/ CMFB)
Table.3 SPICE simulation results

(w/ CMFB).
Simulation Result 1 w/ CMFB Simulation Result 2
Vin_plmVIVin olmv] AViplmvl| - delaylns] Vin plmWlVin nlmvll AViplmvl|  defayins]
552 550 E 1.669 550 552 -2 1.757
554 550 4 1.628 550 554 4 1.703)
558 550 E 1.569 550 558 -8 1.632
566] 550 16| 1.472] 550 566] -16 1.525
582 550 32 1.283 550 582 -32 1.343)
614 550 64 1.014] 550 614 -64 1.068
678 550 128 0.7261 550 678 -128 0. 77ﬁ
8086 550 256 0.526] 550 806] -256 0.5642)
Simulation Result 3 Simulation Result 4
Vin_plmVIVi_nlmv] AVj,lmvl|  delaylns] | Vg plmvivi, plmv] AVip[mv]|  delay[ns]
550 548 2 1.671 548 550 -2 1.761
550, 546| 4 1.632| 546 550 -4 1.7
550) 542 E 1.568] 542 550 - 1.634)
550] 534 16 1.466] 534 550 -16 1.527
550 518 32| 1.281 518 550 -32, 1.344)
550) 486 64 1.017] 486 550 -64 1.067]
550 422 124 0.7249 422 550 -124 0.7703)
550 294 256 0.5241 294 550 -256) 0.5683]
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