




New Technology Exploring
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Bring Power into ICs

How does decupling capacitor work?

Example 1
Normal CMOS logic without decupling capacitor
Power voltage between vv & gg will change because of the switching noise.

All electronics engineers know decupling capacitor.
However, do you know how to make them working properly?
There are four examples show below.
Only last circuit can clean noise.
Only opposite noise plus decupling capacitor working together can 
release electronics from capacitor & clean up IC & system noise.

Example 2
Normal CMOS logic with decupling capacitor
Decupling capacitor will maintain power voltage between vv & gg, but it can not clean noise.
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Example 3
Voltage mode di�erential logic without decupling capacitor
Power voltage between vv & gg will change because of the positive noise & its opposite noise.

Example 4 (Potato technology )
Voltage mode di�erential logic with decupling capacitor
Positive noise & its opposite noise will cancel each other.
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How does the new technology work

Compare to Clock Buffers

      PotatoSemi Pericom IDT ICS Cypress NXP

Device PO49FCT3807B 49FCT3807 74FCT3807E-D MK3807-01 CY2CC810 PCK3807A

Vcc 1.65V ~ 3.6V 3.3V 3.3V 3.3V 2.5V or 3.3V 2.5V or 3.3V

Max. Frequency 800M Hz 156 MHz 166 MHz 100MHz 250MHz 150 MHz

pin to pin skew 80 ps 250 ps 100 ps 350 ps 380 ps 120 ps

pulse skew 250 ps 250 ps 250 ps 350 ps 200 ps 300 ps

propagation delay 
(Max) 2.0 ns 2.5 ns 2.0 ns 3.8 ns 3.5 ns 2.5 ns

Low input 
capacitance 3 pf 3.0 pf 3 pf 5 pf 3 pf 3 pf

Compare to 74 Series Logic
        PotatoSemi TI Fairchild Renesa NXP

Device PO74G32A SN74ALVC32 74LVX32 HD74LV32A 74ALVC32

Vcc 1.65V ~ 3.6V 1.65V ~ 3.6V 2V - 3.6V 2V ~ 5.5V 1.65V ~ 3.6V

Max. Frequency  2 GHz 200 MHz 200 MHz  200 MHz  200 MHz

propagation delay (Max) 1.5 ns 2.8 ns 7.5 ns 6.5 ns 2.8 ns

Low input capacitance 4.0 pf 4.0 pf 4.0 pf 4.0 pf 3.5 pf

By using our special IO interface, logic cells & design rule, we can convert most of existing 
Logic chips into much higher frequency than it was before.  After we convert the standard 
chips, all chips become much more reliable, much less noise and much higher running 
frequency.
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GHz Bus Switch
    PotatoSemi Pericom TI Fairchild

Device PO3B1000A PI3CH1000 SN74CB3Q3384A FST3384

Vcc 1.65V ~ 3.6V 2.5V / 3.3V 2.3V ~ 3.6V 4.0V~5.5V

Wide Bandwidth
( -3db ) AC 1.2GHz 500 MHz 500 MHz N/A

Near-Zero Delay Yes Yes Yes Yes

Special design for 
differential signals Yes No No No

Ron (Max.) DC 18 8 9 20

Con (Typ.) 7.9 pf 6.4 pf 10 pf 5  pf

Ultra-Low Quiescent Power 
(Typ.) 0.1µA N/A 1000 µA 0.1µA

Quiescent Power (Max.) 3 µA 800 µA 2000 µA 3 µA

IC- GHz Translator
       PotatoSemi OnSemi Micrel TI ICS

Device PO100HSTL23A MC100EPT23-D SY89323L SN65LVDS9637D ICS83023I

Vcc 2.4V ~ 3.6V 3V-3.6V 3V-3.6V 3V-3.6V 3V-3.6V

Max. Frequency 1 GHz 275 MHz 275 MHz 200 MHz 350 MHz

pin to pin skew 150 ps 125 ps 300 ps 400 ps 60 ps

output skew 
(different package) 300 ps 500 ps 500 ps 1000 ps 500 ps

propagation delay 
(Max) 1.8 ns 2.4 ns 2.5 ns 3 ns 2.4 ns


