Important Array Datapath Subsystem Formulas PDF

Formulas List of 19
Examples Important Array Datapath Subsystem
with Units Formulas

1) Area of Memory Cell Formula (a
Formula Example with Units Evaluate Formula (@

0.88 - 542.27 mm®
10Hz

47.7198 mm? =

2) Area of Memory Containing N Bits Formula @

Formula Example with Units Evaluate Formula (@

47.72mm? - 10Hz
0.88

542.2727 mm> =

3) Array Efficiency Formula @
Evaluate Formula @

47.72mm? - 10Hz
542.27 mm?

0.88 =

4) Bit Capacitance Formula (af

Ima Example with Units EEliE FemmlE B

. 2.58v - 5.98pF
A <Vdd CCS“) c 12.3871pr = <—p> - 5.98F
bit cell 2-042v

2-AV

5) Carry-Increamentor Adder Delay Formula @

Tine = tpg + top + (K-1) Ty + Tyor

Example with Units

27.3ns = 8.01ns + 550 + (7-1) - 2.05ns + 1.49ns
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6) Carry-Looker Adder Delay Formula (a1

Evaluate Formula [
toga = Tpg + Lgp + ((n—l) + (K'l))'Tao+TX0r

Example with Units

29.35ns = 8.01ns + 5505 + ((2-1) + (7-1) ) - 2.050s + 1.49ns

7) Carry-Ripple Adder Critical Path Delay Formula (af

Evaluate Formula (@
Tripple = tpg + ( Ngates - 1) “Tao + Tyor
Example with Units

30ns = 8.01ns + (11-1)-2.05ns + 1.49ns

8) Carry-Skip Adder Delay Formula (@

Evaluate Formula (@

Tskip:tpg+2'(n'1)'Tao+(K'l)'tmux+Txor

Example with Units

34.3ns = 8.01ns +2-(2-1)-2.05ns + (7-1) 3450 + 1.49ns

9) Cell Capacitance Formula (af

Evaluate Formula [
Cpit 2+ AV 12.38pF -2+ 0.42v

5.9766pF =

2.58v - (0.42v -2)

Ceen = Vaq - (AV-Z)

10) Critical Delay in Gates Formula (]

Evaluate Formula [
ng= thg t (n+ (K'Z))'Tao+tmux

Example with Units

25.81ns = 8.01ns + (24 (7-2) ) -2.05ns + 3.45ns

11) Ground Capacitance Formula (af

. ) 17.5v - 8pF
oo Ve Caai ) 2.9804pF = | —— "2 | - 8pr
gnd — v adj 12.75v
tm
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12) Group Propagation Delay Formula (af

Evaluate Formula @

tpg = Uree - (logZ ( fabs) “Tyo + Txor)

Example with Units

8ns = 16.3ns - (log2 ( 10tz ) - 2.05ns + 1.49ns )

13) K-Input 'And’ Gate Formula (af

Example Evaluate Formula (@

Formula

14) Multiplexer Delay Formula (af

Tskip' (tpg+ (2. (n_l) 'Tao) 'Txor)
tmux = K-l
39467 e — 34.3ns - (8.01ns + (2-7(21- 1) -2.05ns ) - 1.49ns )

15) N-Bit Carry-Skip Adder Formula (af

rap— Example Evaluate Formula @

17) Tree Adder Delay Formula
Evaluate Formula @
tiree = tpg +log2 ( fabs) “Tao + Txor
Example with Units

16.31ns = 8.01ns +10og2 ( 10nz ) - 2.05ns + 1.49ns
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18) Voltage Swing On Bitline Formula (af

B Formula |
sy - [ Yaa Ceel 042020 — (2.58v > 5.98 ¢
4. >
2 Ceell + Chit 5.98pF + 12.38F

19) 'XOR' Delay Formula (af

Evaluate Formula @
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Formula

Tyor = Tripple - (tpg + ( Ngates B 1) ’ Tao)

Example with Units

1.49ns = 30ns - (8.01ns + (11-1) - 2.05ns )

Evaluate Formula @
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Variables used in list of Array
Datapath Subsystem Formulas
above

« A Area of Memory Cell (Square Millimeter)

o Apjt Area of One Bit Memory Cell (Square
Millimeter)

. Cadj Adjacent Capacitance (Picofarad)

« Cpit Bit Capacitance (Picofarad)
. Cce" Cell Capacitance (Picofarad)
. and Ground Capacitance (Picofarad)

« E Array Efficiency
o f,ps Absolute Frequency (Hertz)

« K K-Input AND Gate
« N N-Input AND Gate
+ Ncarry N-bit Carry Skip Adder

. Ngates Gates on Critical Path

. Tao AND-OR Gate Delay (Nanosecond)

o t.1a Carry-Looker Adder Delay (Nanosecond)
. ng Critical Delay in Gates (Nanosecond)

. tgp Group Propagation Delay (Nanosecond)

o Tinc Carry-Incrementor Adder Delay
(Nanosecond)

+ tux Multiplexer Delay (Nanosecond)

. tpg Propagation Delay (Nanosecond)

. Tripple Ripple Time (Nanosecond)

. Tskip Carry-Skip Adder Delay (Nanosecond)
+ tiee Tree Adder Delay (Nanosecond)

« Tyor XOR Delay (Nanosecond)

. VagrAgressor Voltage (Volt)

« Vgqq Positive Voltage (Volt)

« Vim Victim Voltage (Volt)

« AV Voltage Swing on Bitline (Volt)
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Constants, Functions,
Measurements used in list of Array
Datapath Subsystem Formulas
above

« Functions: log2, log2(Number)

The binary logarithm (or log base 2) is the power
to which the number 2 must be raised to obtain
the value n.

o Measurement: Time in Nanosecond (ns)

Time Unit Conversion B

« Measurement: Area in Square Millimeter (mm?)

Area Unit Conversion @

o Measurement: Frequency in Hertz (Hz)

Frequency Unit Conversion @

o Measurement: Capacitance in Picofarad (pF)

Capacitance Unit Conversion @

« Measurement: Electric Potential in Volt (V)

Electric Potential Unit Conversion @
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