2005

1 Instrument Technique and Sensor

2005
No.1

100080

8031 8031

ADC DAC
TP306 B 1002 - 1841 2005 01 — 0043 — 02

Inductance Measurement System Based on Single-chip Microprocessor

LIN Zeng-jin XIA Shan-hong YANG Hai-gang CHEN Shao-feng

Transducer Technology State Key Lab. Institute of Electronics CAS Beijing 100080 China

Abstract A novel inductance measurement system based on the 8031 single-chip microprocessor was proposed which hardware re-

sources were fully exploited. The design of software is simple and high efficient. The inductance parameter was calibrated and displayed

automatically . The system overcomes the traditional shortcomings of source-supply ripple in the exterior alternating current supply method

and of regulating complexity in the electrical bridge method. The system was characterized by simple structure easy regulation high mea-

surement precision rapid response and big measurement scale.
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3.1 SETB P1.6 00P MOVX A @DPTR
WAIT MOV A 50H MOV @RO A
sin K0 180 360° A/D INC DPTR
180 INC RO
<2% 8031CPU CIJNE A #0 WAIT DJNZ R1 LOOP
sin K0 P0.0 ~ P0.7 RETI
12 DACI232  OPO7 MOVRL #2
X t =X,sin wt. 16 8031
DACI232 12 7415138 1 8 8400H 2
YO Y1 XFER CS P2.7 Al5 8401H S0 H SIH
7415138 Gl P2.7
P3.6 WR 741832 ¢ " 3.3
DACI232 WR1 WR2 AO 2 4 LCD ICM721AM
BYTE1/BYTE2 2 DACI232 8 ED - 5805 ICM7211AM
4 12 DAC 4 7 4
8003H 8002H 8000H. sin KO 8031 PI.0O ~ P1.3
31H 4 4 P1.4 P1.5 P2.6 WR
D/A LCD ED - S805
MOV A 30H  A0=1 Yl=0 P2.7+P3.6=0
MOV DPTR # 8003H 4
MOVX @DPTR A sin K0
MOV A 31H  A0=0 YI=0 P2.7+P3.6=0
MOV DPTR # 8002H
MOVX @DPTR A - 3
MOV DPTR #8000H  YO=0 Yi=1 P2.7+P3.6=0
MOVX @DPIR A
D/A OP07 I:' —
X t w ‘ w2
Xt - 11 Tz* A,
T'=1/ w
180 DAC LX= Ry %
3.2 Y ¢ X0 oo
v v
w| @, X ¢ T = Lo | ED - 8055 |
Y ¢ AD711 X, (1) y1(1)
8031CPU 180 /i/D
180 16 | T, A |
A/D AD7885 AD7885 AD 16
3
5.3 ps <1 LBS.AD7885 8031
2 CS 7418138 Y2 BUSY 5
8031 INTO HBEN  P1.7 8031
CONVST  P1.6
P1.6 CONVST ‘BUSY
“00 1" 8031
1 .MS-51
MOV IE #83H INTO SETB PO. 1 A/D 1999 187 - 191.
MOV S0H #0 2 :
MOV SIH #0 CIR P0.2 1997 156 - 162.
CIR P1.6 A/D MOV DPTR # 8400H 3 -MCS - 51/96
NOP LMOV RO # 50 2001 10 74 -78.
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5. b SCIT Ahmed. _I..Johns. D. A. An 11-Bit 45 MS/s Pipelined ADC With Rapid Calibration of DAC Errors

in a Multibit Pipeline Stage
<{para> A technique to rapidly correct for both DAC and gain errors in the multibit first stage of an 11-bit pipelined ADC is presented.

Using a dual-ADC based approach the digital background scheme is validated with a proof-of-concept prototype fabricated in a 1.8 V 0.18
{formula formulatype="inline”><tex>$mu{hbox {m}}$</tex></formula> CMOS process, where the calibration scheme improves the peak INL of the
45 MS/s ADC from 6.4 LSB to 1.1 LSB after calibration. The SNDR/SFDR is improved from 46.9 dB/48.9 dB to 60.1 dB/70 dB after calibration.
Calibration is achieved in approximately <formula formulatype="inline”><tex>$hbox{10} {4}$</tex></formula> clock cycles. </para>

6. WITIESC Bk, 2% B, Chen Qixing. Luo Qiyu. Chen Ye 'F4f:XDACHIADC J% SRS BB A A2 11 Ik — Bl R

45 5 hb 2007, 22 (1)
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7. 4h 450 Hanjun Jiang. Degang Chen.Geiger. R.L. Deterministic DEM DAC Performance Analysis
A rigorous and complete analysis of the deterministic DEM (DDEM) DAC performance is presented. With this analysis, DDEM DAC'’s

equivalent linearity as ADC static linearity test stimulus source can be precisely predicted. Simulation result is given to validate this

theoretical analysis.

8. A4l Putter. B.M. /spl Sigma//spl Delta/ ADC with finite impulse response feedback DAC

A continuous—time 1 b /spl Sigma//spl Delta/ ADC with a finite impulse response DAC in the feedback path is presented. The FIRDAC
reduces the susceptibility to clock jitter by 18 dB while maintaining linearity. S/N ratio is 77 dB in a 1 MHz bandwidth, and IM2 and IM3
are 77 dB and 82 dB, respectively. The 0.18 /spl mu/m CMOS chip consumes 6.0 mW.

9. M4 Ampe. J..Thai. V..Buchner. S..Kniffin. S..Johnson. W.N. COTS ADC & DAC selection and

qualification for the GLAST mission
Low-voltage low—power ADCs were radiation tested for selection to use on calorimeter instrument of the gamma-ray large area space

telescope (GLAST). The GLAST instrument detects the most energetic photons, gamma rays, and pinpoint their source direction and energy. The
GLAST instrument has a low-Earth orbit with an expected lifetime total-dose radiation exposure less than 5 krad. Both the Maxim MAX145 and
MAX1241 CMOS ADCs were tested to be single event latchup (SEL) immune to an LET of 60 Mev/mg/cm/sup 2/. The MAX145 is used on the GLAST
instrument. A companion device MAX5121 was selected as the flight DAC that also did not show SEL to 60 MeV/mg/cm/sup 2/. In presenting the
data from all the ADCs and DACs tested, and explaining our test and qualification process, we hope to aide other designers with this

difficult process.

10. #3458 Wei Jiang. Vishwani D. Agrawal. Institute of Electrical and Electronics Engineers. Inc. Built-

in Self-Calibration of On—chip DAC and ADC
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Linearity measurements are significant for assessing the performance of a modern mixed-signal system—on—chip. In this paper a new
built-in self-test (BIST) scheme is presented for testing and calibration of on-chip high-resolution digital-to-analog converters (DACs)
and analog-to-digital converters (ADCs) for better linearity using sigma-delta modulator and low-resolution dithering DAC. Ramp signals are
used as testing stimuli and responses of DAC-under—test (DUT) are measured by a first-order 1-bit sigma—delta modulator with high
oversampling rate (OSR) and a low-pass digital filter for noise cancellation. A polynomial fit algorithm is used to characterize DAC and to
obtain calibrating coefficients that determine whether the DUT passes or fails the test. DUT output error is compensated for by a dithering
DAC with dynamic element matching (DEM) technique, which is controlled by the calibrating coefficients, to reduce the integral non-
linearity (INL) error. Simulation results show that a sigma—delta modulator with effective number of bits (ENOB) equivalent to 17-bit ADC
and a 6-bit low—cost dithering DAC are sufficient to calibrate a 14-bit high-resolution on—chip DAC such that the maximum INL error is
reduced from 3 LSB to approximate 0.25 LSB. Testing and calibration of on—chip ADC using the same scheme is also discussed.
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