
1 Simultaneous changes

1.1 I0 = 70µA I1 = 45µA

1.1.1 f = 100 kHz

-100

 0

 100

 200

 300

 400

 500

 600

-0.6 -0.4 -0.2  0  0.2  0.4  0.6
-3

-2

-1

 0

 1

 2

 3

 4

O
ut

pu
t c

od
e 

[L
S

B
]

Q
ua

nt
iz

at
io

n 
er

r 
[L

S
B

]

Input voltage [V]

Out code vs. DC input (Median)

Median
fit: 539.382*x + 249.087

Qerr

-100

 0

 100

 200

 300

 400

 500

 600

-0.6 -0.4 -0.2  0  0.2  0.4  0.6
-3

-2

-1

 0

 1

 2

 3

O
ut

pu
t c

od
e 

[L
S

B
]

Q
ua

nt
iz

at
io

n 
er

r 
[L

S
B

]

Input voltage [V]

Out code vs. DC input (Mean)

Mean
fit: 539.318*x + 249.091

Qerr

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1.4

 1.6

 1.8

-0.6 -0.4 -0.2  0  0.2  0.4  0.6

st
d 

[L
S

B
]

Input voltage [V]

STD vs. DC input (30000 samples/point)

std

 1000

 10000

 100000

 1e+06

 0  100  200  300  400  500

C
ou

nt

ADC code [LSB]

Histogram of ADC codes (DC scan)

Hist

-6

-5

-4

-3

-2

-1

 0

 1

 2

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL

INL
DNL

-3

-2

-1

 0

 1

 2

 3

 4

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL (fit)

INL
DNL

 0

 1

 2

 3

 4

 5

-0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5

S
ta

ge
 n

um
be

r

Input voltage [V]

Thresholds of stages

Thresholds Type ENOB

XY 5.73
Fit 7.06

Type Threshold [V]

−1/4 Vref -0.1117
+1/4 Vref 0.1222

1



Missing Code Number of apperence

1 7674
2 0
4 0
6 0
8 0
10 0
12 0
14 0
16 0
18 0
20 0
22 0
24 0
26 0
28 0
30 0
32 0
34 0
36 0
38 0
40 0
42 0
44 0
46 0
48 0
50 0
52 0
54 0
56 0
58 0
60 0
62 0
64 0
66 0
68 0
70 0
72 0
74 0
76 0
78 0
80 0
82 0
84 0
86 0
88 0
90 0
92 0
94 0
96 0
98 0
100 0
102 0
104 0
106 0
108 0
110 0
112 0
114 0
116 0
118 0
120 0
122 0
124 0
126 0

Missing Code Number of apperence

254 0
256 0
258 0
260 0
262 0
264 0
266 0
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280 0
282 0
284 0
286 0
288 0
290 0
292 0
294 0
296 0
298 0
300 0
302 0
304 0
306 0
308 0
310 0
312 0
314 0
316 0
318 0
320 0
322 0
324 0
326 0
328 0
330 0
332 0
334 0
336 0
338 0
340 0
342 0
344 0
346 0
348 0
350 0
352 0
354 0
356 0
358 0
360 0
362 0
364 0
366 0
368 0
370 0
372 0
374 0
376 0
378 0
380 0
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1.1.2 f = 3 MHz
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Missing Code Number of apperence
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1.1.3 f = 10 MHz
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Missing Code Number of apperence
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1.2 I0 = 107µA I1 = 64µA

1.2.1 f = 100 kHz
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Missing Code Number of apperence

38 16369
96 78
134 16717
156 0
166 16456
188 512
189 10803
194 28772
224 0

Missing Code Number of apperence

226 27417
284 0
315 10108
316 827
326 16861
352 0
358 16560
412 39
454 16272

1.2.2 f = 3 MHz
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1.2.3 f = 10 MHz
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1.3 I0 = 150µA I1 = 90µA
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1.3.3 f = 10 MHz
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Missing Code Number of apperence
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1.5.2 f = 3 MHz
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1.5.3 f = 10 MHz
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Missing Code Number of apperence
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2 I0 = 150µA and constant

2.1 I1 = 45µA

2.1.1 f = 100 kHz
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Missing Code Number of apperence

1 11991
2 0
4 0
6 0
8 0
10 0
12 0
14 0
16 0
18 0
20 0
22 0
24 0
26 0
28 0
30 0
32 0
34 0
36 0
38 0
40 0
42 0
44 0
46 0
48 0
50 0
52 0
54 0
56 0
58 0
60 0
62 0
64 0
66 0
68 0
70 0
72 0
74 0
76 0
78 0
80 0
82 0
84 0
86 0
88 0
90 0
92 0
94 0
96 0
98 0
100 0
102 0
104 0
106 0
108 0
110 0
112 0
114 0
116 0
118 0
120 0
122 0
124 0
126 0

Missing Code Number of apperence

254 0
256 0
258 0
260 0
262 0
264 0
266 0
268 0
270 0
272 0
274 0
276 0
278 0
280 0
282 0
284 0
286 0
288 0
290 0
292 0
294 0
296 0
298 0
300 0
302 0
304 0
306 0
308 0
310 0
312 0
314 0
316 0
318 0
320 0
322 0
324 0
326 0
328 0
330 0
332 0
334 0
336 0
338 0
340 0
342 0
344 0
346 0
348 0
350 0
352 0
354 0
356 0
358 0
360 0
362 0
364 0
366 0
368 0
370 0
372 0
374 0
376 0
378 0
380 0
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2.1.2 f = 3 MHz
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Missing Code Number of apperence
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2.1.3 f = 10 MHz
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Missing Code Number of apperence

2 0
4 0
6 0
8 0
10 0
12 0
14 0
16 0
18 0
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48 0
50 0
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294 0
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314 0
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318 0
320 0
322 0
324 0
326 0
328 0
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332 0
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336 0
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344 0
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2.2 I1 = 64µA

2.2.1 f = 100 kHz
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Missing Code Number of apperence

38 17309
96 240
134 17385
156 2
166 16824
188 347
189 12393
224 0

Missing Code Number of apperence

284 0
315 10633
316 677
326 16887
352 0
358 16350
412 54
454 16662
486 16527

2.2.2 f = 3 MHz
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2.2.3 f = 10 MHz

-100

 0

 100

 200

 300

 400

 500

 600

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5
-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

 0

 10

O
ut

pu
t c

od
e 

[L
S

B
]

Q
ua

nt
iz

at
io

n 
er

r 
[L

S
B

]

Input voltage [V]

Out code vs. DC input (Median)

Median
fit: 538.510*x + 249.752

Qerr

-100

 0

 100

 200

 300

 400

 500

 600

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5
-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

 0

 10

O
ut

pu
t c

od
e 

[L
S

B
]

Q
ua

nt
iz

at
io

n 
er

r 
[L

S
B

]

Input voltage [V]

Out code vs. DC input (Mean)

Mean
fit: 538.454*x + 249.747

Qerr

 0

 1

 2

 3

 4

 5

 6

 7

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5

st
d 

[L
S

B
]

Input voltage [V]

STD vs. DC input (30000 samples/point)

std

 10

 100

 1000

 10000

 100000

 1e+06

 0  100  200  300  400  500

C
ou

nt

ADC code [LSB]

Histogram of ADC codes (DC scan)

Hist

30



-4

-3

-2

-1

 0

 1

 2

 3

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL

INL
DNL

-1

 0

 1

 2

 3

 4

 5

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL (fit)

INL
DNL

 0

 1

 2

 3

 4

 5

-0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5

S
ta

ge
 n

um
be

r

Input voltage [V]

Thresholds of stages

Thresholds Type ENOB

XY 6.31
Fit 6.17

Type Threshold [V]

−1/4 Vref -0.1133
+1/4 Vref 0.1214

Missing Code Number of apperence

38 13053
88 45942
96 6876
104 25062
156 1565
188 2085
198 14680
224 183
226 35746

Missing Code Number of apperence

262 14908
284 1128
294 14460
316 1949
352 87
390 14809
397 20803
412 5658
454 15127
486 13482

2.3 I1 = 90µA

2.3.1 f = 100 kHz
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2.3.2 f = 3 MHz
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2.3.3 f = 10 MHz
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2.5.2 f = 3 MHz
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Missing Code Number of apperence
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3 I1 = 90µA and constant

3.1 I0 = 70µA
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3.1.3 f = 10 MHz
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3.3 I0 = 150µA

3.3.1 f = 100 kHz
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3.3.2 f = 3 MHz
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Missing Code Number of apperence
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189 11355
205 20575

Missing Code Number of apperence

224 690
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284 191
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412 3859
486 24119

3.4.3 f = 10 MHz
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3.5 I0 = 300µA

3.5.1 f = 100 kHz
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Missing Code Number of apperence

77 21976
96 4950
141 21117
156 215
188 4899
189 2888

Missing Code Number of apperence

205 22133
224 556
284 77
315 2015
316 5103
352 1031
412 1645

3.5.2 f = 3 MHz
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fit: 539.145*x + 250.075
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Missing Code Number of apperence

77 23450
96 7530
141 22602
156 211
188 1446
189 6751

Missing Code Number of apperence

205 23047
224 596
284 199
315 4827
316 1947
352 727
390 27300

3.5.3 f = 10 MHz
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fit: 539.259*x + 250.011

Qerr

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1.4

 1.6

 1.8

 2

-0.6 -0.4 -0.2  0  0.2  0.4  0.6

st
d 

[L
S

B
]

Input voltage [V]

STD vs. DC input (30000 samples/point)

std

 1000

 10000

 100000

 0  100  200  300  400  500

C
ou

nt

ADC code [LSB]

Histogram of ADC codes (DC scan)

Hist

-4

-3

-2

-1

 0

 1

 2

 3

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL

INL
DNL

-1

 0

 1

 2

 3

 4

 5

 0  100  200  300  400  500

IN
L/

D
N

L 
[L

S
B

]

ADC code [LSB]

Nonlinearities INL and DNL (fit)

INL
DNL

59



 0

 1

 2

 3

 4

 5

-0.5 -0.4 -0.3 -0.2 -0.1  0  0.1  0.2  0.3  0.4  0.5

S
ta

ge
 n

um
be

r

Input voltage [V]

Thresholds of stages

Thresholds Type ENOB
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Fit 6.15

Type Threshold [V]

−1/4 Vref -0.1138
+1/4 Vref 0.1202

Missing Code Number of apperence

70 28107
156 2143
175 25238
188 3689
189 6581
205 20568

Missing Code Number of apperence

224 2108
269 20340
284 2365
315 10026
316 1698
352 1639
412 9992

4 Summary

4.1 Simultaneous changes
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f=100 kHz
f=3 MHz

f=10 MHz

100 kHz 3 MHz 10 MHz
I0[uA], I1 = 0.6I0 THlow[V] THhigh[V] THlow[V] THhigh[V] THlow[V] THhigh[V]

1 -0.1118 0.1222 -0.1127 0.1208 -0.1129 0.1218
2 -0.1113 0.1221 -0.1127 0.1212 -0.1127 0.1218
3 -0.1112 0.1216 -0.1135 0.1211 -0.1137 0.1218
4 -0.1118 0.1215 -0.1137 0.1217 -0.1128 0.1216
5 -0.1118 0.1219 -0.1136 0.1217 -0.1139 0.1217

4.2 I0 = 150µA and constant
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100 kHz 3 MHz 10 MHz
I1[uA] THlow[V] THhigh[V] THlow[V] THhigh[V] THlow[V] THhigh[V]

1.0 -0.1123 0.1210 -0.1145 0.1201 -0.1142 0.1197
2.0 -0.1114 0.1224 -0.1134 0.1212 -0.1133 0.1214
3.0 -0.1112 0.1216 -0.1135 0.1211 -0.1137 0.1218
4.0 -0.1127 0.1218 -0.1132 0.1207 -0.1144 0.1205
5.0 -0.1122 0.1213 -0.1143 0.1197 -0.1150 0.1202
6.0 -0.1128 0.1213 -0.1143 0.1194 -0.1152 0.1197

4.3 I1 = 90µA and constant
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100 kHz 3 MHz 10 MHz
I0[uA] THlow[V] THhigh[V] THlow[V] THhigh[V] THlow[V] THhigh[V]

1.0 -0.1125 0.1218 -0.1116 0.1221 -0.1137 0.1210
2.0 -0.1120 0.1221 -0.1129 0.1211 -0.1129 0.1217
3.0 -0.1112 0.1216 -0.1135 0.1211 -0.1137 0.1218
4.0 -0.1125 0.1225 -0.1129 0.1214 -0.1131 0.1216
5.0 -0.1121 0.1216 -0.1136 0.1204 -0.1138 0.1202
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