REEA R 2 gl o] gn) 348 A) A3 H|45(20044 129)
Journal of the Semiconductor & Display Equipment Technology, Vol. 3, No. 4. December 2004.

Test Algorithm and Measurement of Housekeeping A/D Converter
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ABSTRACT

The characteristic evaluation of A/D converter is to measure the linearity of the converter. The evaluation of the linearity
is to measure the DNL, INL, gain error and offset error in the various test parameters of A/D converter. Generally, DNL
and INL are to be measured by the Histogram Test Algorithm in the DSP-based ATE environment. And gain error and
offset error are to be measured by the calculation equation of the measuring algorithm. It is to propose the new Concurrent
Histogram Test Algorithm for the test of the housekeeping A/D converter used in the CDMA cellular phone. Using the
proposed method, it is to measure the DNL, INL, gain error and offset error concurrently and to show the measured results.
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Table 1. Specifications of A Housekeeping A/D Converter.
Value
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ANE SR ANE YU AR SR ANE SR AR S
1 186 11 21 21 194 31 202 41 2.02
2 202 12 194 22 21 32 1.87 42 21
3 202 13 21 23 202 33 194 43 194
4 202 14 194 24 217 34 202 44 21
5 217 1S 194 25 202 35 21 45 1.86
6 187 16 187 26 217 36 2.1 46 1.87
7 202 17 194 27 194 37 202 47 202
8 21 18 186 28 186 38 2.1 48 2.02
9 209 19 217 29 21 39 21 49 225
10 18 20 194 30 186 40 2.09 50 194

20

@ INL
Table 3. INL measurements.
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° NE AL AR SARL AR ZARL AR S99 A= 9%
° e e o 1 211 11 207 21 211 31 202 41 217
, j 20221 12 209 22 235 32 206 42 227
(b) 1/2 period of clipping ADC output 3196 13 217 23 2 33 219 43 2.02
Fig. 9. ADC output from AWG ramp waveform. 4 215 14 196 24 2737 34 209 44 2.09
5 223 15 213 25 207 35 213 45 2.07
522. &4 dlojE] U A1 FA 6 206 16 206 26 219 36 207 46 2.11
3M-2713 A/D ME7]9] DNL, INL, ©| 5 o8] 2 70229 17 202 27 215 37 221 47 2.09
#3123 o E RS AT F|AEYW €A 8 225 18 2 28 215 38 207 48 204
E d7a]ES ARt 5071 A EE =3 A 9 203 19 231 29 219 39 233 49 223
2 SAET® Bae vhes ) 10 207 20 213 30 207 40 234 50 2
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Table 5. Offset error measurements.
4 ZAdolE] 24 (S AR)
vl HA| Haizk AR A=A}
0.25~+0.25 -0.0256 -0.03 -0.02 0.01
AR ST MNE SARANR SER AR SR AR 2R
1 -0.003 11 -0.003 21 -0.003 31 -0.002 41 -0.003
2 -0.003 12 -0.002 22 -0.003 32 -0.002 42 -0.002
3 -0.002 13 -0.002 23 -0.003 33 -0.003 43 -0.002
4 -0.003 14 -0.002 24 -0.003 34 -0.002 44 -0.002
5 -0.002 15 -0.003 25 -0.003 35 -0.003 45 -0.003
1.8 2.0 21 22 2.9 =z 2.5
6 -0.003 16 -0.003 26 -0.002 36 -0.002 46 -0.002
7 -0.003 17 -0.002 27 -0.002 37 -0.002 47 -0.003
® oI5 <l 8§ -0.002 18 -0.002 28 -0.003 38 -0.003 48 -0.003
Table 4. Gain error measurements. 9 -0.002 19 -0.003 29 -0.002 39 -0.003 49 -0.002
4 =Ado]g] BA (507) A &) 10 -0.003 20 -0.003 30 -0.003 40 -0.003 50 -0.003
(vl A Aigk Ao Az} a0
-6~+6 2.7358 2.62 2.83 0.21
Al SR A8 S8R ANE SR AR SHA AR S 26 f-------
1 268 11 274 21 268 31 271 41 271
20277 12 271 22 28 32 277 42 28 i A
3268 13 271 23 274 33 268 43 271 I D
4 274 14 268 24 277 34 271 44 271
5 274 15 277 25 262 35 277 45 274 10 focmmans
6 277 16 277 26 268 36 274 46 2.8
70277 17 271 27 274 37 277 47 271 Spo
8 271 18 274 28 274 38 274 48 28
9 268 19 274 29 28 39 283 49 274 ® TToos  —ons 002 oo
10 274 20 277 30 274 40 268 50 274
— 507012 Ao 3 HlAEE AWGE o] £31Y9

REEA i) F g o] gu] 8k8lA] A|3d A43, 2004

ADC_IN 3o 4235 Q1718haL o] @A) =)= T

Y 3= FR5t] 9] HEE FESS dsp A

o2 2Z3ATh oju) AWGE] A Ztoke A/D R3]

YHAY B Bt A Fo] FHFHA 3t

dsp B4 8olat sttt 8 A4 ol vH9] 3t

B2 54 fEl #48 TS &+ U
3

HelBEe] Ag=os 295 9= DSP Ao 3
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231 AD B89 H2E dxeEd 33 27
AR)BAGN AWGE o] el Aol AH2tE Q) i
7Feka oln) B E = rXE = a>,;o}oq DNL,
INL, ©]E o8 283 92 oZHES dsp T2+ 1. Cliff So, DSP Testing Tutorial, Credence, 1996.
22319t} 29 A/D 3] BlAE ¥ DNLH 2. Lee, Whetsel, Proposal to simplify development of a

INL2 3|2EY H2E <478 (Histogram Test
Algorithm)©. 2 0|5 ofjgls} o34 oge &4 ¢
2 Foll &3t AlLtag o] gshed S43IGT) e, &
A daejFe] ALk el SHE ZST, ZS, FSR #&<
3l o]4+# <l ZST, ZS, FSR¥H-2) 71]4 #gol o
st} 58] FSRS S4317] AsiA e Aol &&
A7 GAA 02 AdsatHA HP% 4L sfof &
@Fo] 2k AYE A2 FAESA LB
F(Concurrent Histogram Test Algorithm)
A/D HE719] o422l FSR Bo) 2 7k A3 E
g8 o Y= FELE7) 93 FHY HES st
WAL &olsiA s, 2= 31éE:'—%
oﬂxi DNL, INL, o] 5 o8] 3 @24l of2{7}
Aol HER oA At A S0l o =
BIAE dae]goloh AlRbsE FAS4 3]
2E 435S AA Axlol 485k
DNL, INL, 01% oAefel oA JHE FHF A, &
2ol 715 B Ee] A AEHIE e ¢
JTE)Fe] R she-23) A/D 9] HAE
of) w9 Zg}3let.
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