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Ultra-Low Power Pressure Sensing: A Capacitive Based MEMS Approach 
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Case Study Discussion: 
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Figure 1 – MMSC Protocol 
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!!!Figure 2 - Pressure and Temperature MMSC Modulator Circuit (sCAP Sensor) 
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Figure 3 – Pressure and Temperature Measurement Protocol (sCAP Sensor) 
 
SCAP TRANSFER FUNCTION EQUATIONS FOR PRESSURE AND TEMPERATURE OUTPUT: 
!
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SCAP SENSOR CALIBRATION/ COMPENSATION STRATEGY:  
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G@8!0'8AA:'8!&:10:1!(+1+!$A!82/&(8(!$2!1@8!period!&%!1@8!?+.8%&'EF!!G@8!18E08'+1:'8!&:10:1!(+1+!$A!82/&(8(!$2!1@8!
pulse widths!&%!1@8!?+.8%&'EF!!!
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G&!8O1'+/1!1@8!pressure!&:10:1!A$B2+#!(+1+)!1@8!%&##&?$2B!0'&/8(:'8!$A!A:BB8A18(Z!!
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=F! 9%18'!+!E$2$E:E!(8#+C!&%!&28!&:10:1!?+.8%&'E!08'$&()!D8B$2!E8+A:'$2B!1@8!(:'+1$&2!&%!1@8!08'$&(A!R"_SF!
<F! 9//:E:#+18!+2(!+.8'+B8!+!E$2$E:E!&%!1?821C!08'$&(AF!
4F! "+#/:#+18!1@8!+.8'+B8!08'$&(!+2(!A1&'8!$1!+A!1@8!0'8AA:'8!E8+A:'8E821!R9.B"_SF!!!
5F! T81!1@8!"@+228#!T8#8/1!R"TS!$20:1!1&!+!UeWWV!#8.8#F!
aF! 9%18'!+!E$2$E:E!(8#+C!&%!&28!?+.8%&'E!08'$&()!D8B$2!E8+A:'$2B!1@8!(:'+1$&2!&%!1@8!08'$&(A!R"7SF!
cF! 9//:E:#+18!+2(!+.8'+B8!+!E$2$E:E!&%!1?821C!08'$&(AF!
qF! "+#/:#+18!1@8!+.8'+B8!08'$&(!+2(!A1&'8!$1!+A!1@8!0'8AA:'8!'8%8'82/8!R!9.B"7SF!!!
!

G&!8O1'+/1!1@8!temperature!&:10:1!A$B2+#!(+1+)!1@8!%&##&?$2B!0'&/8(:'8!$A!A:BB8A18(Z!
!

3F! 9%18'!+!E$2$E:E!&%!566!^T!%&##&?$2B!0&?8'!1:'2H&2F!!T81!1@8!"@+228#!T8#8/1!R"TS!$20:1!1&!1@8!UeTTV!#8.8#F!!!
=F! 9%18'!+!(8#+C!&%!&28!?+.8%&'E!&:10:1!08'$&()!D8B$2!E8+A:'$2B!1@8!(:'+1$&2!&%!1@8!0:#A8A!R_P]d>)!_P]f[MSF!
<F! *8+A:'8!1@8!(:'+1$&2!&%!1@8!U&2H1$E8V!&%!1@8!?+.8%&'E!R_P]d>SF!!!
4F! 9//:E:#+18!+2(!+.8'+B8!+!E$2$E:E!&%!1?821C!U&2V!R_P]d>S!0:#A8!(:'+1$&2AF!
5F! "+#/:#+18!1@8!+.8'+B8!+2(!A1&'8!+A!1@8!18E08'+1:'8!A82A8(!E8+A:'8E821!R9.B_P]d>SF!
aF! *8+A:'8!1@8!U&%%H1$E8V!R_P]f[MS!&%!1@8!?+.8%&'EF!!!
cF! 9//:E:#+18!+2(!+.8'+B8!+!E$2$E:E!&%!1?821C!U&%%V!0:#A8!(:'+1$&2A!R_P]f[MSF!
qF! "+#/:#+18!1@8!+.8'+B8!+2(!A1&'8!+A!18E08'+1:'8!'8%8'82/8!E8+A:'8E821!R9.B_P]f[MSF!

!
78'%&'E+2/8!T08/$%$/+1$&2A!%&'!"+A8!T1:(CZ!
!

Specification Minimum Typical Maximum Units 

T:00#C!e&#1+B8! 3Fq! <! 36! e!

7&?8'!"&2A:E01$&2! 36! c5! =66! &M!

[08'+1$2B!G8E08'+1:'8! H56! =5! 356! p"!

_8A0&2A8!G$E8! 56! =56! a66! (T!

f&2B!G8'E!W'$%1! ! ! 6F5! N!

7'8AA:'8![08'+1$&2! 35! 366! 36)666! 7T>9!

!

!
!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
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