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Spice example: Full adder

. SUBCKT FADDER 2L 22 23

* FuIl- adder I/O noCe
*A2L
J h 

^ẑz
* Cin 23
x Sum 24
* Cout 25
* +5v 26
* Internal node numbers:
* CBar 11
* SBar : 12

/24 25 26 Com

assignm "n""/

)ubcircuiL name and l/O nodes

menLo

Mininru n size LransigLors

1:10

x Mx ND NG NS NB mname L:val W:va]
Ml 10 2T 26 26 CMOSP L:2U W:4U
M2 1 22 10 26 CMCSP L:2U W:4U
M3 11 2I I 26 CMCSP L:zU W:4U
M4 10 22 26 26 CMOSP L:2U W:4U
M5 11 23 10 26 CMOSP L:2U W:4U
M6 2 23 11 O CMCSN L:2U W:2U
M7 2 2I O O CMCSN L:2U W:2U
MB 2 22 O O CMCSN L:2U \,4:2U
M9 3 21 11 0 CMCSN L:2U W-2U
MlO 3 22 O O CMCSN L:2U \N:2U
Ml1 4 23 26 26 CMCSP L:2U W:4U
MI2 4 21 26 26 CMOSP L:2U W:4U
M13 4 22 26 26 CMCSP L:2U W:4U
M14 12 11 4 26 CMOSP L:2U W:4U
M15 5 21 4 26 CMOSP L:2U W:4U
M16 6 22 5 26 CMOSP L:2U W:4U
M17 12 23 6 26 CMOSP L:2U W:4U
MlB 1 11 12 O CMOSN L:2U \,N:2\J
M19 1 27 O O CMOSN L:2U W:2U
M2O 7 22 O O CMOSN L:2U W:2U
M2T 1 23 O O CMOSN L:2U W:2U
M22 12 23 B 0 CMOSN L:2U \N:2\J
M23 B 21 9 O CMOSN L:2U W:2U
M24 9 22 0 0 CMCSN L:2IJ W:2rl
x Invert to get Cout
M25 25 11 26 26 CMCSP L:2U W:4U
M26 25 11 O O CMCSN L:2U W:2U
x Invert to get Sum
M21 24 12 26 26 CMCSP L:2U W:4U
M2B 24 12 O O CMCSN L:2\J \,N:2U

. ENDS



Spice example: 16 bit ripple carry adder

Node assiqnments

A<15:0>
B<15:0>
Cin
Cout<15: O>
Sum(15:0>

ln1Lance name

tJ UIN
2L 4A
22 4L
23 42
24 43

25
26
)'l

2B

29
30
31
32

44

46
41

4B
49
50
51

^- -^
JJ J4

-^
?( C,A
JJ J]

36 55

L6 to
35 to
40
56 to
16 to

I
2I

4L
6I

Sum Cout
6L 4T
62 42
63 43
64 44

vdd
100
100
100
100

FADDtrR
FADDER
FADDER
FADDER

1OO FADDtrR
lOO FADDER
lOO FADDtrR
1OO FADDER

lOO FADDER
1OO FADDER
1OO FADDER
lOO FADDER

1OO FADDER
1OO FADDER
1OO FADDER
1OO FADDER

I

16 full adders

XADDO
XADDl
XADD2
XADD3

XADD4
XADD5
XADDS
XADDT

XADDS
XADD9
XADDA
XADDB

XADDC
XADDD
XADDE
XADDF

A
1

2

3

4

5
6

1

B

9

10
11
I2

r3
I4
15
I6

65
66
61
6B

69
1A
1L
12

AC,1J

46
41
4B

49
50
51
52

13 53
14 54
15 55
16 56

Subcircuit name



16 bit ripple carry adder: Input voltage sources

* Inputs to full adder

VAO 1 O PWL ON OV 16ON
VAl 2 O PWL ON OV 16ON
VA2 3 O PWL ON OV 16ON
VA3 4 O PWL ON OV 16ON
VA4 5 O PWL ON OV 16ON
VA5 6 O PWL ON OV 16ON
VA6 1 O PWL ON OV 16ON
VA7 B O PWL ON OV 16ON
VAB 9 O PWL ON OV 16ON
VA9 10 O PWL ON OV I6ON
VAA 11 O PWL ON OV 15ON
VAB 12 O PWL ON OV I6ON
VAC 13 O PWL ON OV 16ON
VAD 14 O PWL ON OV 16ON
VAE 15 O PWL ON OV 16ON
VAF L6 O PWL ON OV 15ON
VBO 2I O PWL ON OV 4ON
VBl 22 O PWL ON OV 4ON
VB2 23 O PWL ON OV 4ON
VB3 24 O PWL ON OV 4ON
VB4 25 O PWL ON OV 4ON
VB5 26 O PWL ON OV 4ON
VB6 21 O PWL ON OV 4ON
VB7 28 O PWL ON OV 4ON
VBB 29 O PWL ON OV 4ON
VB9 30 O PWL ON OV 4ON
VBA 31 O PWL ON OV 4ON
VBB 32 O PWL ON OV 4ON
VBC 33 O PWL ON OV 4ON
VBD 34 O PWL ON OV 4ON
VBE 35 O PWL ON OV 4ON
VBF 36 O PWL ON OV 4ON
VCin 40 0 PWL 0N 0V B0l'l
+ 130N 0V 160N 0V

Tiecewiee linear volt aqe eource
+node/-node

o\/ Time - volLaqe Vaire,/
0v t{
OV

OV

OV

OV
0v
OV
OV

OV
OV
OV
OV
OV
OV
OV

OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 5ON 5V
OV 9ON 5V

160N 5v
160N 5v
160N 5v
160N 5v
160N 5V
160N 5v
160N 5V
150N 5V
150N 5v
160N 5v
160N 5v
160N 5v
160N 5v
160N 5V
160N 5v
160N 5v
120N 5v



16 bit ripple carry adder: Loads and analysis
* Capacitive load on aCder outputs
cso 61 0 0.01P
csl 62 0 0.01P
cs2 63 0 0.01P
CS3 64 0 0.01P CapaciLorname
CS4 65 0 0.0lP +nodel-node
CS5 66 O 0.01p CapaciLance

.acs6 61 0 0.01D ./
CS7 5B O O.Oi;'
cs8 69 0 0.01P
cs9 10 0 0.01P
CSA 1I O O. OIP
csB 12 0 0.01P
csc 13 0 0.01P
csD 14 0 0.01P
csE 15 0 0.01P
csF 16 0 0.01P

cco 4L 0 0.01P
ccl 42 0 0.01P
cc2 43 0 0.01P
cc3 44 0 0.01P
cc+ 45 0 0.01P
cc5 46 0 0.01P
cc5 41 0 0.01P
ccl 4B 0 0"0lP
cc8 49 0 0.01P
cc9 50 0 0.0lP
ccA 51 0 0.01P
ccB 52 0 0.01P
ccc 53 0 0.01P
ccD 54 0 0.01P
ccE 55 0 0.01P
ccF 56 0 0.01P

VolLarye oource name
+node/-node
YolLaqe

* Positive supply voltage
VDD 10 0 0 5V Traneient analyoio (volLaqe over Lime)

)ime incremenL - simulation time
. WIDTH OUT:BN ./

"TRAN 1NS 21ONS' Node volLaqeo lo ?loL
,/t* A15 B15 CinO Cin15 Coutl5 Sum15

.p],or v(r6) v(36) v(40) v(55) v(56) v(76)

. END
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