


































18 

³¿¬»®·¿´­ ³¿§ ¾» «­»¼ô ­«½¸ ¿­ ¬¸±­» ­«·¬¿¾´» º±® ·²¬»¹®¿¬»¼ ½·®½«·¬ ³¿²«º¿½¬«®·²¹ øÝÓÑÍ 

³¿²«º¿½¬«®·²¹÷ò  Ú±® »¨¿³°´»ô ·² ­±³» »¨¿³°´»­ô ¬¸» ½±²¼«½¬·ª» »´»³»²¬­ñ½·®½«·¬§ ïìê ³¿§ ¾» 

³»¬¿´´·½ »´»³»²¬­ô ­«½¸ ¿­ É ø¬«²¹­¬»²÷ »´»³»²¬­ô Ý« ø½±°°»®÷ »´»³»²¬­ô ß´ ø¿´«³·²«³÷ 

»´»³»²¬­ô ±® ¿ ½±³¾·²¿¬·±² ¬¸»®»±º ø¾«¬ ·¬ ·­ «²¼»®­¬±±¼ ¬¸¿¬ ±¬¸»® ³¿¬»®·¿´­ ¿²¼ ½±²º·¹«®¿¬·±²­ 

³¿§ ¾» «­»¼÷ò  ×² ­±³» »¨¿³°´»­ô ¬¸» ¼·»´»½¬®·½ ³¿¬»®·¿´ ³¿§ ¾» Í·Ñî ø¾«¬ ·¬ ·­ «²¼»®­¬±±¼ ¬¸¿¬ 

±¬¸»® ³¿¬»®·¿´­ ¿²¼ ½±²º·¹«®¿¬·±²­ ³¿§ ¾» «­»¼÷ò 

ÅððêíÃ

«²´»­­ ±¬¸»®©·­» ²±¬»¼ò  Ú±® »¨¿³°´»ô ¬¸» ­»²­±® ¾¿­» ïìï ¿²¼ñ±® ¬¸» ¼»ª·½» ´¿§»®­ ±º ¬¸» ¼»ª·½» 

¾¿­» ïîë ³¿§ ·²½´«¼» ³«´¬·°´» ­«¾ó´¿§»®­ ¬¸¿¬ ¿®» ¼·ºº»®»²¬ ³¿¬»®·¿´­ ¿²¼ñ±® ³¿§ ·²½´«¼» 

½±¿¬·²¹­ô ¿¼¸»­·ª»­ô ¿²¼ ¬¸» ´·µ»ò  Ú«®¬¸»®³±®»ô ±²» ±® ³±®» ±º ¬¸» ´¿§»®­ ø±® ­«¾ó´¿§»®­÷ ³¿§ ¾» 

³±¼·º·»¼ ø»ò¹òô »¬½¸»¼ô ¼»°±­·¬»¼ ©·¬¸ ³¿¬»®·¿´ô »¬½ò÷ ¬± °®±ª·¼» ¬¸» º»¿¬«®»­ ¼»­½®·¾»¼ ¸»®»·²ò 

ÅððêìÃ ß­ ­¸±©² ·² Ú×ÙÍò í ¿²¼ ìô ¬¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ ½±³°®·­» ±²» ±® ³±®» ´¿§»®­ 

¬¸¿¬ º±®³ ¬¸» ®»¿½¬·±² ®»½»­­»­ ïðì »¨¬»²¼·²¹ ¬¸»®»·²ò  Ì¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ »¨¬»²¼ 

¿´±²¹ ¿ ¬±° ±«¬»® ­«®º¿½» ±º ¬¸» ¼»ª·½» ¾¿­» ïîëò  ×² ¬¸» ·´´«­¬®¿¬»¼ »¨¿³°´»ô ¬¸» ®»¿½¬·±² ­¬®«½¬«®» 

ïîê ·­ ¼»°±­·¬»¼ ¼·®»½¬´§ ¿´±²¹ ¬¸» ¬±° ±«¬»® ­«®º¿½» ±º ¿ ´·²»® ´¿§»® ïëì ¿²¼ ¬¸» º·®­¬ ¿²¼ ­»½±²¼ 

º·´¬»® ³¿¬»®·¿´ ïïêô ïïë ±º ¬¸» ¼»ª·½» ¾¿­» ïîëô ¿­ ¼»­½®·¾»¼ º«®¬¸»® ¾»´±©ò  Ø±©»ª»®ô ¿² 

·²¬»®ª»²·²¹ ´¿§»® ³¿§ ¾» ¼·­°±­»¼ ¾»¬©»»² ¬¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ¿²¼ ¬¸» ¼»ª·½» ¾¿­» ïîë ·² 

±¬¸»® »¨¿³°´»­ò  Ì¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ ·²½´«¼» ±²» ±® ³±®» ³¿¬»®·¿´­ ¬¸¿¬ ¿®» 

½±²º·¹«®»¼ ¬± ¿´´±© ¬¸» »¨½·¬¿¬·±² ´·¹¸¬ ­·¹²¿´­ ïðï ¿²¼ »³·¬¬»¼ ´·¹¸¬ ­·¹²¿´­ º®±³ ¬¸» ®»¿½¬·±² 

­·¬»­ ïïì ø¿º¬»® ¬®»¿¬³»²¬ ©·¬¸ ¬¸» ®»¿½¬·±² ­±´«¬·±²÷ ©·¬¸·² ¬¸» ®»½»­­»­ ïðè ¬± °¿­­ ¬¸»®»¬¸®±«¹¸ 

¿²¼ ·²¬± ¿² ±°»²·²¹ ïëè ±º ±²» ±® ³±®» ´·¹¸¬ ¹«·¼» ïïè ½±®®»­°±²¼·²¹ ¬± ¿ °¿®¬·½«´¿® ®»¿½¬·±² 

®»½»­­ ïðèò  ×² ­±³» »¨¿³°´»­ô ¬¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ ·²½´«¼» ±²» ³±®» ´¿§»® ±® ±¬¸»® 

ïïìñ®»¿½¬·±² ®»½»­­ ïðè º®±³ °¿­­·²¹ ¬± ¿ ²±²ó½±®®»­°±²¼·²¹ ­»²­±® ïìðò   

ÅððêëÃ Ì¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ ½±³°®·­» ¿ °´«®¿´·¬§ ±º ¼·ºº»®·²¹ ´¿§»®­ô ¿­ ­¸±©² ·² 

Ú×ÙÍò í ¿²¼ ìò  ×² ¬¸» ·´´«­¬®¿¬»¼ »¨¿³°´»ô ¬¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ³¿§ ·²½´«¼» ¿ º·®­¬ ®»¿½¬·±² 

´¿§»® ïêð ¬¸¿¬ »¨¬»²¼­ ±ª»® ø¼·®»½¬´§ ±® ·²¼·®»½¬´§÷ ¼»ª·½» ¾¿­» ïîë ø»ò¹òô ±ª»® ¬¸» ´·²»® ´¿§»® ïëì÷ 

¿²¼ ¬¸» ±°»²·²¹ ïëè ±º ¬¸» ´·¹¸¬ ¹«·¼»­ ïïè ø»ò¹òô ¬¸» º·®­¬ ¿²¼ ­»½±²¼ º·´¬»® ³¿¬»®·¿´ ïïêô ïïë÷ ±º 

¬¸» ¼»ª·½» ¾¿­» ïîëô ¿­ ­¸±©² ·² Ú×ÙÍò í ¿²¼ ìò  ß­ ¿´­± ­¸±©² ·² Ú×ÙÍò í ¿²¼ ìô ·² ¬¸» 

·´´«­¬®¿¬»¼ »¨¿³°´»ô ¬¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê º«®¬¸»® ·²½´«¼»­ ¿ ­»½±²¼ ´¿§»® ïêî ¬¸¿¬ »¨¬»²¼­ 

±ª»® ø¼·®»½¬´§ ±® ·²¼·®»½¬´§÷ ¬¸» º·®­¬ ´¿§»® ïêðò  Ì¸» ®»¿½¬·±² ­¬®«½¬«®» ïîê ±º ·´´«­¬®¿¬»¼  



















 
 

27 

 

112 or, more specifically, on the base and/or side surfaces of the reaction recesses 108.  In 

particular examples, the reaction sites 114 are located proximate to an opening 158 of at least 

one corresponding light guide 118 so that pre-designated light emissions emitted from the 

reaction sites 114 after a designated reaction has occurred via treatment with the reaction 

solution propagate through the reaction structure 126, through the opening 158 and the filter 

material 116 of at least one corresponding light guide 118, through the protection liner layer (and 

potentially the first and second liner layers 154, 155), and to at least one corresponding light 

sensor 140. 

[0085] The biological or chemical substances of a single reaction site 114 may be similar or 

identical (e.g., a colony of analytes (e.g., oligonucleotides) that have a common sequence).  

However, in other examples, a single reaction site 114 and/or reaction recess may include 

differing biological or chemical substances.  Before a designated reaction, the reaction 

sites 114 may include at least one analyte (e.g., an analyte-of-interest).  For example, the analyte 

may be an oligonucleotide or a colony thereof (e.g., an oligonucleotide-of-interest).  The 

oligonucleotides may have an effectively common sequence and bind with a predefined or 

particular fluorescently labeled biomolecule, such as a fluorescently-labeled nucleotide. 

[0086] However, prior to the designated reaction, the fluorophores of the fluorescently labeled 

biomolecule are not incorporated or bonded to the biological or chemical substances (e.g., an 

oligonucleotides) at the reaction sites 114, as shown in FIG. 4.  To achieve the designated 

reaction (i.e., to incorporate a fluorescently labeled biomolecule with the biological or chemical 

substances of the reaction sites 114), the flow cell may provide a flow of the reaction solution 

170 to the reaction structure 126, as shown in FIG. 5.  The reaction solution may comprise one or 

more sequencing reagents utilized for DNA grafting, clustering, cleaving, incorporating and/or 

reading, for example.  However, the reaction solution 170 may be any solution.  In some 

examples, the reaction solution 170 may include a liquid.  For example, the reaction solution 170 

may be an aqueous solution and/or may be comprised of an oil; however, it is understood that the 

reaction solution 170 may comprise any other liquid.  The reaction solution 170 may include one 

or more constituents that would tend to react with, corrode, dissolve, deteriorate or otherwise 

render the circuity 146 inoperable or less effective as circuitry (i.e., transferring signals or 

electrons).  For example, the reaction solution 170 may be an aqueous solution that would tend to 

oxidize the metal portions of the circuity 146 if it interacted therewith.   
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CLAIMS 

1. A device, comprising: 

 a reaction structure that forms a plurality of reaction recesses; and 

 a device base positioned beneath the reaction structure, comprising: 

a plurality of light sensors; 

device circuitry electrically coupled to the light sensors to transmit data signals 

based on photons detected by the light sensors;  

a plurality of light guides with input regions that receive excitation light and light 

emissions from at least one corresponding reaction recess of the reaction recesses, each 

light guide extending into the device base toward at least one corresponding light sensor 

of the light sensors, and said light guides comprising at least one filter material that filters 

the excitation light and permits the light emissions to pass to the at least one 

corresponding light sensor; and 

a protection layer extending about each light guide, where the protection layer is 

chemically inert with respect to a reaction solution that passes over the reaction structure. 

2. The device of claim 1, wherein the protection layer abuts the plurality of light guides 

within the device base. 

3. The device of claim 2, further comprising a first shield layer extending between adjacent 

input regions to block the excitation light and light emissions incident on the first shield layer. 

4. The device of claim 1, wherein the protection layer further extends between a top surface 

of the device base and interstitial areas of the reaction structure extending about the reaction 

recesses. 

5. The device of claim 1, wherein the protection layer comprises silicon dioxide, a metal 

oxide, a metal nitride or a combination thereof. 

6. The device of claim 1, wherein the protection layer comprises silicon carbide, silicon 

oxycarbide, silicon nitrocarbide, a metal oxide, a metal nitride or a combination thereof.  
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7. The device of claim 1, wherein the pH of the reaction solution is greater than or equal to 

about 8. 

8. The device of claim 7, wherein the protection layer comprises silicon dioxide, silicon 

oxynitride, silicon monoxide, silicon carbide, silicon oxycarbide, silicon nitrocarbide, metal 

oxide, metal nitride or a combination thereof. 

9. The device of claim 1, wherein the pH of the reaction solution is less than or equal to 

about 5. 

10. The device of claim 9, wherein the protection layer comprises silicon carbide, silicon 

oxycarbide, silicon nitrocarbide, a metal oxide, a metal nitride or a combination thereof. 

11. The device of claim 1, wherein the protection layer comprises a liquid impervious barrier 

layer. 

12. The device of claim 1, wherein the device circuitry comprises interconnected conductive 

elements, and the protection layer prevents the reaction solution from oxidizing the conductive 

elements. 

13. The device of claim 1, wherein the thickness of the protection layer is within the range of 

about 5 nanometers to about 100 nanometers. 

14. The device of claim 1, wherein the reaction structure comprises at least one reaction site 

immobilized to the reaction structure within each of the reaction recesses. 

15. The device of claim 14, wherein the at least one reaction site comprises at least one 

analyte, and wherein the reaction solution comprises at least one fluorescently-labeled molecule. 

16. The device of claim 1, wherein the device circuitry of the device base forms 

complementary metal-oxide semiconductor (CMOS) circuits. 

17. A biosensor, comprising: 

 the device of claim 1; and 
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 a flow cell mounted to the device comprising the reaction solution and at least one flow 

channel that is in fluid communication with the plurality of reaction recesses of the reaction 

structure to direct the reaction solution thereto. 

18. A method, comprising: 

 passing a reaction solution with a pH of less than or equal to about 5 or a pH greater than 

or equal to about 8 over a reaction structure of a biosensor, where the biosensor comprises: 

 the reaction structure that forms a plurality of reaction recesses; and 

 a device base positioned beneath the reaction structure, comprising: 

a plurality of light sensors; 

device circuitry electrically coupled to the light sensors to transmit data signals 

based on photons detected by the light sensors;  

a plurality of light guides with input regions that receive excitation light and light 

emissions from at least one corresponding reaction recess of the reaction recesses, each 

light guide extending into the device base toward at least one corresponding light sensor 

of the light sensors, and said light guides comprising at least one filter material that filters 

the excitation light and permits the light emissions to pass to the at least one 

corresponding light sensor; and 

a protection layer extending about each light, where the protection layer is 

chemically inert with respect to the reaction solution that passes over the reaction 

structure. 

19. The method of claim 18, wherein the protection layer comprises silicon dioxide, silicon 

oxynitride, silicon monoxide, silicon carbide, silicon oxycarbide, silicon nitrocarbide, metal 

oxide, metal nitride or a combination thereof. 

20. The method of claim 18, wherein the at least one reaction site comprises at least one 

analyte, and wherein the reaction solution comprises at least one fluorescently-labeled molecule.  

 


