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Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Lijst van 19 Array Datapath-subsysteem
Formules

Array Datapath-subsysteem 

1) Array-efficiëntie 

fx

ex

2) Bit capaciteit 

fx

ex

3) Carry-Increamentor Adder-vertraging 

fx

ex

E =
Abit ⋅ fabs

A

0.880004 =
47.72mm² ⋅ 10Hz

542.27mm²

Cbit = (
Vdd ⋅ Ccell

2 ⋅ ΔV
) − Ccell

12.38714pF = ( 2.58V ⋅ 5.98pF

2 ⋅ 0.42V
) − 5.98pF

Tinc = tpg + tgp + (K − 1) ⋅ Tao + Txor

27.3ns = 8.01ns + 5.5ns + (7 − 1) ⋅ 2.05ns + 1.49ns
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4) Carry-Looker Adder-vertraging 

fx

ex

5) Carry-Ripple Adder Kritieke padvertraging 

fx

ex

6) Carry-Skip Adder-vertraging 

fx

ex

7) Celcapaciteit 

fx

ex

tcla = tpg + tgp + ((n − 1) + (K − 1)) ⋅ Tao + Txor

29.35ns = 8.01ns + 5.5ns + ((2 − 1) + (7 − 1)) ⋅ 2.05ns + 1.49ns

Tripple = tpg + (Ngates − 1) ⋅ Tao + Txor

30ns = 8.01ns + (11 − 1) ⋅ 2.05ns + 1.49ns

Tskip = tpg + 2 ⋅ (n − 1) ⋅ Tao + (K − 1) ⋅ tmux + Txor

34.3ns = 8.01ns + 2 ⋅ (2 − 1) ⋅ 2.05ns + (7 − 1) ⋅ 3.45ns + 1.49ns

Ccell =
Cbit ⋅ 2 ⋅ ΔV

Vdd − (ΔV ⋅ 2)

5.976552pF =
12.38pF ⋅ 2 ⋅ 0.42V

2.58V − (0.42V ⋅ 2)

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/nl/carry-looker-adder-delay-calculator/Calc-20030
https://www.calculatoratoz.com/nl/carry-ripple-adder-critical-path-delay-calculator/Calc-19279
https://www.calculatoratoz.com/nl/carry-skip-adder-delay-calculator/Calc-20028
https://www.calculatoratoz.com/nl/cell-capacitance-calculator/Calc-20040
https://www.calculatoratoz.com/nl/carry-looker-adder-delay-calculator/Calc-20030
https://www.calculatoratoz.com/nl/carry-ripple-adder-critical-path-delay-calculator/Calc-19279
https://www.calculatoratoz.com/nl/carry-skip-adder-delay-calculator/Calc-20028
https://www.calculatoratoz.com/nl/cell-capacitance-calculator/Calc-20040


Array Datapath Subsystem Formulas... 4/10

© calculatoratoz.com. A softusvista inc. venture!

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

Rekenmachine openen 

8) Gebied van geheugencel 

fx

ex

9) Geheugengebied met N Bits 

fx

ex

10) Grondcapaciteit 

fx

ex

11) K-Input 'En' Poort 

fx

ex

Abit =
E ⋅ A

fabs

47.71976mm² =
0.88 ⋅ 542.27mm²

10Hz

A =
Abit ⋅ fabs

E

542.2727mm² =
47.72mm² ⋅ 10Hz

0.88

Cgnd = (
Vagr ⋅ Cadj

Vtm
) − Cadj

2.980392pF = ( 17.5V ⋅ 8pF

12.75V
) − 8pF

K =
Ncarry

n

7 =
14

2
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12) Kritieke vertraging bij Gates 

fx

ex

13) Multiplexer vertraging 

fx

ex

14) N-Bit Carry-Skip-opteller 

fx

ex

15) N-Input 'En' Poort 

fx

ex

Tgd = tpg + (n + (K − 2)) ⋅ Tao + tmux

25.81ns = 8.01ns + (2 + (7 − 2)) ⋅ 2.05ns + 3.45ns

tmux =
Tskip − (tpg + (2 ⋅ (n − 1) ⋅ Tao) − Txor)

K − 1

3.946667ns =
34.3ns − (8.01ns + (2 ⋅ (2 − 1) ⋅ 2.05ns) − 1.49ns)

7 − 1

Ncarry = n ⋅ K

14 = 2 ⋅ 7

n =
Ncarry

K

2 =
14

7
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16) Spanningsschommeling op bitlijn 

fx

ex

17) Tree Adder-vertraging 

fx

ex

18) Vertraging groepsvoortplanting 

fx

ex

19) 'XOR'-vertraging 

fx

ex

ΔV = (
Vdd

2
) ⋅

Ccell

Ccell + Cbit

0.420163V = ( 2.58V

2
) ⋅

5.98pF

5.98pF + 12.38pF

ttree = tpg + log 2(fabs) ⋅ Tao + Txor

16.30995ns = 8.01ns + log 2(10Hz) ⋅ 2.05ns + 1.49ns

tpg = ttree − (log 2(fabs) ⋅ Tao + Txor)

8.000047ns = 16.3ns − (log 2(10Hz) ⋅ 2.05ns + 1.49ns)

Txor = Tripple − (tpg + (Ngates − 1) ⋅ Tao)

1.49ns = 30ns − (8.01ns + (11 − 1) ⋅ 2.05ns)
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Variabelen gebruikt

A Gebied van geheugencel (Plein Millimeter)

Abit Gebied van één bit-geheugencel (Plein Millimeter)

Cadj Aangrenzende capaciteit (Picofarad)

Cbit Beetje capaciteit (Picofarad)

Ccell Celcapaciteit (Picofarad)

Cgnd Grondcapaciteit (Picofarad)

E Array-efficiëntie

fabs Absolute frequentie (Hertz)

K K-ingang EN-poort

n N-ingang EN-poort

Ncarry N-bit Carry Skip-opteller

Ngates Poorten op kritiek pad

Tao EN-OF Poortvertraging (nanoseconde)

tcla Carry-Looker Adder-vertraging (nanoseconde)

Tgd Kritieke vertraging bij Gates (nanoseconde)

tgp Groepsvoortplantingsvertraging (nanoseconde)

Tinc Carry-Incrementor-optelvertraging (nanoseconde)

tmux Multiplexer vertraging (nanoseconde)

tpg Voortplantingsvertraging (nanoseconde)

Tripple Rimpel tijd (nanoseconde)

Tskip Carry-Skip Adder-vertraging (nanoseconde)
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ttree Boomaddervertraging (nanoseconde)

Txor XOR-vertraging (nanoseconde)

Vagr Agressieve spanning (Volt)

Vdd Positieve spanning (Volt)

Vtm Slachtofferspanning (Volt)

ΔV Spanningsschommeling op bitline (Volt)
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Constanten, functies, gebruikte metingen

Functie: log2, log2(Number)
Binary logarithm function (base 2)

Meting: Tijd in nanoseconde (ns)
Tijd Eenheidsconversie 

Meting: Gebied in Plein Millimeter (mm²)
Gebied Eenheidsconversie 

Meting: Frequentie in Hertz (Hz)
Frequentie Eenheidsconversie 

Meting: Capaciteit in Picofarad (pF)
Capaciteit Eenheidsconversie 

Meting: Elektrisch potentieel in Volt (V)
Elektrisch potentieel Eenheidsconversie 
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