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Semiconductor Corporation
16-Bit, 16 us Self-Cal:bratmg A/D Con verter
Features General Description '
o Monolithic CMOS A/D converter ‘The CSS016 s & 16-bk monolithic analog o diml con-
Microprocessor Compatibie verter with a 16.25 s conversion Ume. Unique sel-

Parallel and Serial Output
Inherent Track/Hold input

¢ True 16-Bit Precision
Linearity Error: 0.001% FS
No Missing Codes

¢ Ultra-Low Distortion
Total Harmonic Distortion: 0.001%
Peak Harmonic or Noise: -104 dB

¢ 16.25 us Conversion Time
Sample Rates up to 50 kHz

¢ Self Calibration Maintains Accuracy
Over Time and Temperature

¢ Low Power Dissipation: 120 mW

calbration circuitry Insures maximum nonlinearly of
0.001% FS and no mssing codes. This insures low dis-
tortion and mairtaing good signal to noise performance
with low-ievel signais. Otfset and full scale emors are
kept within 1 LSB, efiminating the need for manual
caibration of any kind. Unipolar and bipolar input ran-
ges are digitally selectable.

The CSS016 consists of 3 DAC, conversion and caldra-
tion microcontroller, oscillator, comparator, micro-
processor compatble 3-siate VO, and calibration
circuitry. The input track-and-hoid. inherent 10 the
device's sampling architecture, acquires the analog
nput signal after each conversion within 3.75 us 1o

-0.01%, allowing throughput rates up 10 50 kiHz.

An evaluation board (COBS216) is avaiable for the
CS5016 which can be easily configured 10 simuiate any
combination of operating conditions 1o greatly simplity
system design and testing.

¢ Pin COmpatlble with CS5012/CS5014 ORDERING INFORMATION:  Page 8-94
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Possible SEU sites

¢ Microcontoller

e Calibration memory
e Internal comparator
« Control logic



Calibration
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Figure 1. Charge Redistribution DAC



Types of SEUs during exposure
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Continuous errors
("latched", but not latchup)
This needs another calibration.
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Crystal ADC SEU

e Setup
DMOD20 Module
Mother Board
BASACS
Mac II Computer
HP6624A Power Supply

e Currents
Normal supply current
+5V....10-20 mA

Latchup Detect Current
200 mA
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Crystal ADC Module (BMOD20 )

* 4 DUT positions per module.
« 3 positions were used during the test.
e Clock frequency was 1 MHz.

« Conversion time was 88 cycl:s / conversion.
(11364 conversions / second)
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SEU CROSS SECTION [cm?/device]

CS 5016
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5Ryn # Device ID  Bin $.5-N iBoard _!Tester ‘SubstIoniTotal EiAngle!LET 'Eff. LET
- 621.S5016-TD16M 592 _ {80 BMOD20 _|BASACS st IAr 175_ 0.0 14.9  14.%
| 622S5016-TD16M 592  i80 BMOD20_{BASACS st__IN 67 1.0 3.2 3.20047
| 623CS5016-TD16M:S92 (80 BMOD20_|BASACS Si_ iNe 89 1.0 5.6 5.60082
. 624CS5016-TD16MiS92 180 {BMOD20_BASACS Si_ iNe 89 59.7 5.6 11.0909
| 626CS5016-TD16M:592 180 :BMOD20_{BASACS st iar 175 0.0.14.9  14.9
. 627.$5016-TD16M 592 (81 |BMOD20 HP LatchUp Si Ar 175 0.014.9  14.9
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Start Time IRun Secs§Counts Errors !Cross Section!0~1/1-0 EiBit !Hardg'rotal TDC (BASACS
/24/90 23:14:27 4.62 1231872 d_ 2.8939E-0 d d 0 00000000000¢
/24/90 23:18:14'  126.97 20026373 S 4.4947E-07% O a (jr a @ 00000000000¢
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zrar LOOP . Erzor | Bus. ... DUT_ Gold
§ Count: Type ‘Access: . _All Data All Data
10364252 SEU: 2% FFFFEFFFFFFFFFFFFFFFFFFFFFFF3BDS FFFFFFFFFFFFFFFFFFFFFFFFFEEE 3AC
4177138653: SzZU° 11 FEFFFFFFFFFFFTFFFFFFFFFFFFFF3B58 FFFFEFFFFFFFEFFFFFFFFFFFEFFE 3AC
2492039 SEU’ 31 FFFFTFFFFFFrFFFFFFFFFEFFFFFF3BD8 FFFFFFFFFFFEFEFFFFFFFFEFEFEF 3AC
8330641 SEU: 16 FYEFCFEEIFEFEFEE FFFFFFFFFFFF3RSC:FEFFFFFFFFFEFFFFFFFFFFEFFFEE 3AC
SEU. 3 FFFFEFFFFTFFrFFFFFFFFFFFFFFF3BD2 FFFFFFFFFFEFFFFFFFFFFFFFFFFE 3A(

23259887

3INC 7




Crystal ADC

Run 622

1) 3AC7
3BD5

2P 3AC7
3B58

3) 3AC7
3BDS8

4) 3AC7
3B5C

5) 3AC7
3BD2

0011 1010 1100 Ol111l

001110111101 0101
X X X

0011 1010 1100 0111
0011 10110101 1000

XXx X xxx

0011 1010 1100 0111
001110111101 1000
X X XXXX

- 0011 1010 1100 0111

001110110101 1100

XX XX XX

0011 1010 1100 0111
001110111101 0010
X

X XX

3 bits

7 bits

6 bits

6 bits

4 bits

R

TR o4



Crystal ADC Latchup

e Setup
DMOD20 Module
Mother Board
BASACS
Mac II Computer
HP6624A Power Supply

e Currents
Normal supply current

-5V..... 10-20 mA

Latchup current
About 600 mA for both lines

Latchup Detect Current
200 mA

Holding Current
+5V....4.5 mA

5V.....5.5 mA



LATCHUP CROSS SECTION jm°/device]
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Latchup Detection

o Detect a high cuzrent condition
Threshold

o Measure the duration of disturbance
Avoid spikes
Use a timer



Latchup Termination

¢ Avoid local control
a)Shunt

T

vice A Invice 8
[ o £

» Apply global control
a) Crowbar
(shunt for dt)

| ‘? S )7 BOARD

b)Open/Close

5V O

I

Rewmt

 Devic

e A

IN.'(, B

‘92/0!7

b) Open/Close
(less practical?)
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