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Combined gates a0i21x2 0ai21x2
i3 i3 (spice) # .param Lp=0.18u Ln=0.18u Wp=2u Wn=1u LD=0.4u WD=0u
(spice) # .param Vdd=1.8V Tcyc=1n Tr=0.1n
i1 AOI22x2 i1 OAI22x2 (spice) # .include MOS_018.bsim3
i2 i2
aoi22x2 0ai22x2
i3 i3 (spice) # VWDD Vdd 0 DC 'vdd'
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(spice) # VGND Gnd 0 DC 0V
(spice) # VIN1 i1 0 PULSE ('Vdd' OV 'Tcyc/10' ‘Tr' *Tr'

Teyc/2-Tr' 'Teye')
(spice) # VIN2 i2 0 PULSE ('Vdd' OV 'Tcyc/10' ‘Tr' *Tr'

"Teye-Tr' 'Teyc*2')

(spice) # VIN3 i3 0 PULSE ('Vdd' OV 'Teyc/10' ‘Tr' ‘Tr' ‘Teyc#2-Tr' ‘Teyc*4')

(spice) # VIN4 i4 0 PULSE ('Vdd' OV 'Tcyc/10" ‘Tr" ‘Tr'

‘Teyc*4-Tr' ‘Teyc*8')

(spice) # .tran 'Tcyc/100' 'Tcyc*9'

|(5Lice) # .print v(i1) v(i2) v(i3) v(i4)

|(5Lice) # .print v(invx1) v(invx2) v(invx4) v(invx8)

|(5Lice) # print v(nand2x2) v(nand2x4) v(nand3x2) v(nand4x2)

|(5Lice) # .print v(nor2x2) v(nor3x2) v(nor4x2)

I(SLICE) # .print v(aoi21x2) v(a0i22x2) v(0ai21x2) v(0ai22x2)

M) # .print v(xor2x2) v(xnor2x2) v(dffx4) v(dffpcx4) v(onex2) v(zerox2)
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Select D—" D-FFx4 . . 24 Wn=1u LD= -
nandz2 YO . N O 5 ouo (spice) # param Lp=0.18u Ln=0.18u Wp=2u Wn=1u LD=0.4u WD=0u
in0 D——rf—{ - clk (spice) # param Vdd=18V Teye=1n Tr=0.1n
(spice) # include MOS_018.bsim3
_I I_ $name
D-FFx4 SelFF4b
#VVDD Vdd 0 DC Vdd"
nand2x2 O Hdi ot O O outl Lispice) Select O Sel
in1 Oe—t— - Ik (spice) # VGND Gnd 0 DC OV
(spice) # VCLK clk 0 PULSE (Vdd" OV "Teyc/10' T Tr' Teye/2-Tr' Teyc') . .
] Lispree in0 D~ in0 out0-D outo
(spice) # VINO in0 0 PULSE (Vdd' OV ‘Teyc/a' Ccyc-Tr Teye#2)
D-FFx4
(spice) # VIN1 in1 0 PULSE (Vdd" OV “Teye/a' Tr Tr* Teye*2-Tr' Teye?a)
nand2xz O mh of O O outz in1 0O inl out1-D outl
in2 D———f—{ - clk (spice) # VIN2 in2 0 PULSE (Vdd" OV “Teyc/a' Tr Tr* Teye*d-Tr' Teye*8)
(spice) # VIN3 in3 0 PULSE (Vdd" OV Teyc/a' Tre Tr* Teyc*8-Tr* Teyc*16) . .
(spice) # VSel select 0 PWL 0 VAd Teye 10’ Vdd' Teyer10.1'0 Teyer1o0'0 M2 Drpin2 out2i- out2
D-FFx4
nand2x2 O L { of O O out3 (spice) # tran Teyc/100' Teyc 20" in3D— in3 out3pHD out3
in3C - ok (spice) # .print v(cIk) v(select) v(in3) v(in2) v(in1) v(in0)

(spice) # .print v(out3) v(out2) v(outl) v(out0) é
clk
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Select D--—9 (spice) # param Lp=0.18u Ln=0.18u Wp=2u Wn=1u LD=0.4u WD=0u

(spice) # param Vdd=1.8V Teye=1n Tr=0.1n
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(spice) # VIN3in[3] 0 PULSE (‘Vdd" OV Teyc/4' T “Tr' "Teyc*8-Tr' ‘Teyc*16)
(spice) # VSel select 0 PWL 0 'Vdd' Teyc*10' Vdd' Teyc*10.1' 0 Teyc*100 0

D-FFx4
(spice) # tran 'Teye/100" Teyc 20
naniz YO * ] o out Lsice) # ran Teyenoo T
in(3] © - clk |(spice) # print clk select in[3:0]

T (spice) # print out[3:0] é
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(spice) # .include MOS_018.bsim3 3
name
D-FFx4 (spice) # WDD Vdd 0 DC 'Vdd' SelFF4b
nand2x2 Oy uE ° w. O outlt] (spice) # VGND Gnd 0 DC OV Select O Sel
spice n
in[1] O——— - clk
(spice) # VCLK clk 0 PULSE ('Vdd® OV "Teye/10" T Tr* ‘Teyc/2-Tr' Teye')
(spice) # VINO in[0] 0 PULSE ('Vdd' OV "Tcyc/4' ‘Tr' ‘Tr* ‘Teye-Tr' "Teye*2')
- D-EEx4 (spice) # VINL in[1] 0 PULSE (Vdd' OV "Teyc/d' Tr' ‘Tr' Teyc#2-Tr' "Teyc*a')
nand2x2 JO i of w O out[2] dd OV Teveld Ty “Tr . . in[3:0] ©—in[3:0] out[3:0]+ out[3:0]
(spice) # VIN2 in[2] 0 PULSE ('Vdd' OV ‘Teye/d' 'Tr' “Tr' "Teye*4-Tr' "Teyc*8'
in[2) O-=——1— - clk Lispree 2 v v yere)
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(spice) # .include MOS_018.bsim3

f[3:0]

Select |:>--—‘na =0 a[3:0] D-FFx4 | b[3:0] N L tepice) # b vdd 0 DC Ve
nand2x2 i o O D out[3:0] |_(spice) # VGND Gnd 0 DC OV
in[3:0) O=—1 - clk M) #VCLK clk 0 PULSE (‘'vdd' OV 'Tcyc/10' 'Tr' ‘Tr* ‘Teyc/2-Tr' ‘Teyc')
$ |_(spice) # VINO in[0] 0 PULSE (Vdd' OV Teye/d T T Teye-Tr' Teyc*2)
ok |_(spice) # VINLin[1] 0 PULSE (Vdd' OV Teyc/d 'Tr' Tr' Teyc*2-Tr' TeycH4)

(spice) # VIN2 in[2] 0 PULSE ('Vdd' OV 'Tcyc/4' 'Tr' 'Tr' "'Tcyc*4-Tr' 'Tcyc*8')
(spice) # VIN3 in[3] 0 PULSE ('Vdd' OV 'Tcyc/4' ‘Tr' 'Tr' ‘Teyc*8-Tr' 'Teyc*16")
(spice) # VSel select 0 PWL 0 'Vdd' "Tcyc*10' 'Vdd' 'Tcyc*10.1' 0 "Tcyc*100' O

(spice) # .tran 'Tcyc/100' 'Tcyc*20"
(spice) # .print clk select in[3:0]
(spice) # .print out[3:0]
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