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¢CKS /AC9¢u A& | dzyAljdzS ySg f-guilty@nallgciehitOS § KIF G LIS NJF 2 NI &
functions simultaneously from a single fusion FET device.

¢tKS /AC9¢u A& ySg t221 G lyrf23 L/ GNI Y3 F KA OK
coupled to microprocessors, DSP, and logic within the same digital chip. This is realized in

any existing or evolving nanoscale IC process node (including 100% digital IC processes)

without process extensions or modification to enable superior funtggrated analog

functionality.

¢tKS /AC9¢u SyloftSa | yS¢ LBR2NIFIofS FlFYAfea RA Y 3
analog signals in an all digital domaifbased on a new Field Effect channel fusion for fully

integrating analog functionality with unique properties while eliminating separate analog

chips and external components on the circuit board. Noise is markedly reduced and

sensitives considerably increased.

/| AC9¢un RS&AIYAEA dz&S wmnmx> RAIAGEE L/ GNryarxadaz2N OKFyySt
restrictions including parametric, leakage current and temperature sensitivities, need for

precision or matched transistors and current mirrors, while providing ile@ar response

over an extended dynamic range along with the capability of operating at low supply

voltages below 800mV with low power consumption at any threshold voltage.
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A fusion of fieldeffect channels provides unprecedented analog performance
in any logic IC process or technology which improves with IC process shrink
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Minimum Area
100GHz, ir=12Kw, Power=9.8uWr,,,Gain=119dB

TIA (General Purpose Sensor)

| A3K Ly Ldzi wSaradl
60GHz, R=4Kw, Power=9.9uWr,,Gain=117dB

TP TAByYME t 206d8yNED | Kw/HR.
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Recommended range for 90% ofyein applications

Circuit Seed designs optimally operate in logic processes from 180nm down to 5nm
' z A N » . .
/ A hL) YL t, 2 %4 NBOQnﬂZIthJIfO(?s_s it (due to the use of switches) Recommended range for 90% of sensing applications
/' A¢CL! n t 2 gy9 N10MmdzbJpdicess lionit
Voltage Amplifier Current Sense Amplifier/Receiver
Inverter
Vi - Vout ) _K* lin- Vout
||n' K Iout

/| AC9 ¢ u[iRati] G A2 1/32 1/16 1/8 1/4 1/2 1 2 4 8 16 32 64 128 256
t {2dz2NDOS 2 AR 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 2xWide 4xWide 8xWide 16xWide 32xWide 64xWide 128xWide
P Source Length 2xLong 2xLong 2xLong 2xLong 2xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong
P Drain Width* 16xWide 8xWide 4xWide 2xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide
P Drain Length 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong
b 5NIAY 2 ARG 16xwide 8xWide 4xWide 2xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide
N Drain Length 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong 2xLong
N Source Width 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 1xWide 2xWide 4xWide 8xWide 16xWide 32xWide 64xWide 128xWide
N Source Length 2xLong 2xLong 2xLong 2xLong 2xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong 1xLong
Ly LJdzd wS gy & 350 200 125 75 50 12 8 4 2 1 Ya Ya o 1/16
Transimpedance (y) [Km 6 42,000 25,000 14,000 8,000 4,500 1,000 1,500 700 320 160 80 40 20 10
rm Gain factor{dB] 153 148 143 138 133 119 124 117 110 104 98 91 85 80
oR. . NBI | «dNEFs 280K 915K 2.9M 8.3M 20M 76M 21M 27M 32M 35M 36M 37M 37.5M 38M
3dB Input Ref INOISHEB] -218 -222 -227 -231 -234 -228 -225 -219 -214 -208 -202 -196 -190 -184
bAt 2L YES 300 280 260 230 160 130 65 33 15 8 4 2 1 0.5
PiPortVoltage[mV] 300 280 260 230 160 130 65 35 18 9 4.5 25 1.3 0.8
Ly 0 NROfEERANE ) T 8 303G 1.4T 3.3T 51T 5T 6.5T 16.3T 14T 6.8T 3.9T 2.2T 1.3T 803G 475G
Input INOISE aCutoff[dB] -184 -182 -179 -176 -173 -173 -173 -173 -173 -173 -173 -173 -173 -173
| A @9 tzNNKy B 775n  475n 4.5u 8.1u 8.2u 8.2u 8.2u 8.3u 8.6 9u 9.3u 9.6 9.7u 9.8u

/| AC9 ¢ u [UWR 6 SN. 930n 935n 7.6 9.7u 9.8 9.8 9.8u 9.9u 10.3p 10.7p  11.1p 115  116p 11.7p
Max. Application SpeedHz] 300M 1.4G 3.3G 50G 75G 100G 75G 60G 75G 80G 100G >100G >100G >100G

/ A C9 ¢ u= /L SoAré]/[W/L Drain]
*Common mode ratio (Ro-N strength) =3 (nominal)
P channel width multiplier

Note: Implementation of the A C @rtRNFETSs require all the transistors to be the same size. For the 2xWide you connect 2 FInFETS in parallel anddon2stiong,
2 FInNFETSs in series
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diRatic (currentdensity ratio explainedin the following section) sets the gain at designand physicallayout It is
establishedhrough a pair of different channelsizesoperatingon the bandgapreferenceprinciple (explainedater). Six
examplesettingsilluminate the scopeof the/ A C 9ranglmpedancegain(r,,) control.

N-iPort (or RiPort) current input produces,y,

Note: only the uppefright quadrant is shown. As on the initial
graph, the lower left quadrant is precisely the douabes mirror.
















































































































































