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Split SAR Architecture

« Split ADC and architectural redundancy
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« Data-Latch Error Detection

V . R IOt OR eI LEEEEEERERRRR PR R RO :
o °_>_{>0_(>¢ ; sarity | ¢ Data latch not TMR-protected to reduce the
vV _ ! D Q : E .
First stage Second stage SUMN o—/ E J Pcikc bit : comparator Ioadlng
: Q | : . . . L.
. Fewer number of bits in first stage Fast —— ———— 3 « Data latches hit during residue amplification may
- - cause error
» Amplifier removed from SAR Loop Conversion CLKO— >
« Super-radix-2 issue  FIB Surgery  Single Channel Measured Performances
Due to a layout error, the SAR capacitor array Focused ion beam (FIB) surgery is performed to reduce the | b “ fe=40 MHz O | (e240 MHz / |
In the first stage suffered a large mismatch MSB capacitor size by cutting the MOM capacitor fingers. 0l fin=10.081MHzZ . .. fin=25.076MHz ]
error, resulting in a super-binary weight for the ta | o S . Data length: Data length:
most significant bit (MSB). Cut \{ _xottom plate connected to input signals, reference or groun a0l SNDR = 16k samples 1 a0l i 16k samples SNDR = |
here / Cut SFDR = 74.57dB SFDR= 74.2dB
700 ¢ : : : : : \\ 3¢ here 97.21dB ENOB = 93.34dB Eglcc))stﬁs
— * n -60- 12.1bits 4 .60 ' -
Ideal sine wave v / L
600 étljjllcsgzltglrjgnge Il = Flick noise Caused by BERT Caused by BERT
-801/ 5colpe (clock) - -80r Scope (clock)\A\\ -
500 . 8 ?
0 . ! AW -100
= 400 - 4 |
> _ 120
S 300 Top plate connected to the summing node § [PTF 4] IS Il it
E |
Micrographs of 15t stage DAC of non-fibbed (left) and fibbed freq [MHZ] i 5 freql[i/lHZ] N ”

 Over 97-dB SFDR and 74.5-dB SNDR (ENOB = 12.1 bits) are measured
after FIB at 10 MHz input for a sample rate of 40 MSPS.
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