CFC1020A CFC1020A

CFC1020a 32-bit Barrel Shifter

DESCRIPTION: CFCl020A performs a 32-bit end-around shift, or
what is commonly known as a barrel shift. There
are five control lines (S1, 82, S4, S8, and S16) to
determine how many places to the left the 32-bit
“inputs (R31 through RO) will be shifted at the
outputs (ZN31 through ZN0). All the outputs are
out-of-phase with the inputs.

LOGIC SYMBOL:

i Sl R R R

R31:0 51 s2 sS4 s8 s16
+ CFC1020A
ZN31:0

9 TYPE=[33}

INPUTS (LOADING IN TRANSISTOR PAIRS) :
R31(8), R30(8), R29(8), R28(8), R27(8), R26(8), R25(8),
R24(8), R23(8), R22(8), R21(8), R20(8), R19(8), R18(8),
R17(8), R16(8), R15(8), R14(8), R13(8), R12(8), R11(8}),
R10(8), R9(8), RB(8), R7(B), R6{8), R5(8), R4(8),
R3(8), R2(8), R1(8), RO(8), S1(5), S2(5), S4(5), S8(5),
S16(5)

OUTPUTS (DRIVE IN (#P,#N)):

ZN31(0.5,0.5), ZN30(0.5,0.5), 2N29(0.5,0.5), ZN28(0.5,0.5),
ZN27(0.5,0.5), ZN26(0.5,0.5), ZN25(0.5,0.5), ZN24(0.5,0.5),
ZN23(0.5,0.5), 2N22(0.5,0.5), ZN21(0.4,0.5), ZN20(0.5,0.5),
ZN19(0.5,0.5), 2N18(0.5,0.5), ZN17(0.5,0.5), 2N16(0.5,0.5),
ZN15(0.5,0.5), ZN14(0.5,0.5), ZN13(0.5,0.5), ZN12(0.5,0.5),
ZN11(0.5,0.5), ZN10(0.5,0.5), ZN9(0.5,0.5), ZN8(0.5,0.5},
ZN7(0.5,0.5), ZN6(0.5,0.5), ZN5(0.5,0.5), ZN4(0.5,0.5),
ZN3(0.5,0.5), ZN2(0.5,0.5), ZN1(0.5,0.5), ZNO(0.5,0.5)

GATE COUNT: GATES USED = 351

ALREA USED = 359
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CFC1020A

TRUTH TABLE:

§16 SB sS4 82 81 ZN31 ZN30 ZN29 ZN28 ZN27 2N26 ZN2S ZN24 ZN23  ZN22 ZN21  2ZN20 ZN1% EN1$ ZN17 ZIN16
0 o o o 0 R3L R3O0 R29 R2B R27 R26 R2S ®24 R23 R22 R21 R20 R19 R18 R17 R1l6
0 o o ° 1 R30 R29 R29 R27 R26 R25 R24 R23 R22 R2L R20 R1% R18 R17 R16 RS
0 0 g 1 Q R29 R28 R27 R26 R25 R24 R23 R22 R2L R20 R19 R18 R17 R1l6 R15 R14
] 0 o 1 1 R28 R27 R26 R25 R24 R23 R22 R21 R20 RL9 R18 R17 R16 R15 R14 R13
o 1 0 ] ] R27 R26 R25 R24 R23 R22 R2Y R20 R19 R1g R17 R16 RS R14 R12 R12
o 1 o 0 1 R26 R25 R24 R23 R22 R21 R20 R1Y9 R13 R17 R16 R15 R14 R13 R12 R11
0 1 e 1 b R25 R24 R23 R22 R21 R20 R19 R18 RLT R16 R15 RL4 R13 R12 R1L R10O
o 1 0 1 1 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 Ri2 R11 R1C R9
o o 1 0 o R23 R22 R21 R20 R19 R18 R17 R16 R1S R14 R13 R12 R1) R1O RS RS
o o 1 [ 1 R22 R21 R29 R19 R18 R17 R16 R15 R14 R13 R12 R11 R10 RS9 RE R?
0 o 1 1 o R21 R20 R19 R18 R17 R16 R1S R14 R13 R12 R1i R10 RY RS R7 RE
0 4 1 1 1 R20 R19 R18 R17 R16 R15 R14 Ri3 Riz2 R11 RrR10 RY R R7 R6 RS
] 1 1 o 0 R19 R18 R17 R16 R15 R14 R13 R12 R1Y R10 R9 RB R7 R6 RS R4
0 1 1 o 1 R18 R17 R16 RL5 R14 R13 R12 R11l R10 R9 R8 R7 RE RS R4 R3
0 1 1 1 L] R17 R16 R15 R14 R13 R12 R11 R10 R9 RE R7 RE RS R4 R3 R2
0 1 1 1 1 R16 R15 R14 R13 R12 R11 R10 R9 RS Ly R6 R3 R4 R2 R2 R1
1 [ o ] 0 R15 R14 R13 R12 R1l RO RY RS R7 R6 RS R4 R3 RZ2 R1 RO
1 o 0 o 1 R14 R13 R12 R11 R10 R% RE R7 RE RS R4 R3 R2 Rl RO R31
1 o 0 1 0 R13 R12 R1l R10 RS RS R7 R6 RS R4 R R2 R1 RO R31 R30
1 o o 1 1 R12 R11 R10 RY9 RB R7 R6 R5 R4 R3 R2 RL RG Rl R30 R29
1 1 @ o ] R11 R1O RS R8s R7 RE R3 R4 R3 RZ RL RO R31 R30 Rr28 R28
1 1 0 0 1 R10 RS RB R7 R6 RS R4 R3 R2 R1 RO R31 R30 R29 R28 R27
1.1 0 1 o R9 RS R7 RE RS R4 R3 R2 R1 RO R31 R30 R29 R28 R27 R26
1 1 0 1 1 RS R7 R6 R5 R4 R3 R2 Rl RO R3L R30 R29 R28 R27 R26 R25
1 L] 1 0 o R7 R6 RS R4 R3 R2 R RO R31 R30 R2% R28 R27 R26 R25 R24
1 o 1 o 1 R6 RS Re R3 R2 R1 RO R3L R0 R29 R2B RrR27 R26 R25 R24 R23
1 o 1 1 Q RS R4 R3 R2 R1 RO R31 R30 K29 R28 R27 R26 R2S R24 R23 R22
1 ] 1 1 3 R4 R3 R2 R1L RO R31 R30 Rr29 R28 R27 R26 R25 R24 R23 r22 R21
1 1 1 o o R3 R2 R1 RO r3l R30 R29 R23 R27 R26 R25 R24 R23 R22 R21 R20
1 1 1 4 1 R2 R1 RO R31 R0 R2% R28 R27 R26 R25 R24 B23 R22 R21 R20 RY9
1 1 1 1 0 R1 RO R31 R3D R29% R28 R27 R26 R25 R24 Rr23 r22 R21 Rr20 R19 R18
1 1 1 1 1 RO R31 R30 R29 R2B R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17

816 s8 84 S2 51  ZNLS ZN14 ZN12 2N12 ZN11l 2ZN1O 2ZN9 ZNS ZN7 INE INS N4 N3 IN2 ZN1 INO
R15 R14 R13 R12 R11 R10 R9 RE R7 RE R5 R4 R3 K2 RL RO
R4 R13 R12 R11 R10 R9 R8 R7 R& RS R4 R3 R2 rL RO R31
R13 R12 R11 R10 RY RS R7 RE R5 R4 R3 R2 Rl KO R31 R3O0
R12 R11 R10 R9 R8 R7 R6 RS R4 R3 R2 RL RO R31 R30 R29
R11 R10 R9 R8 R7 R6 RS R¢ R3 R2 R1 RO R3L R30 R29% R28B
R1l0 RS R8 R7 R6 RS R4 R3 R2 Rl RO R3L R30 R29 R238 R27
R9 RS R7 R6 RS R4 R3 R2 R1 RO R31 R30 R29 R28 R27 R26
R8 R7 R6 R3 R4 R3 R2 Rl RO R31 R3O0 R29 R28 R27 R26 R25
R7 R6 RS R4 Rr2 R2 Ri RO R31 R3C R2% R28 R27 R26 R25 R24
R6 RS R4 R3 R2 R1 RO R3L R30 R29 R28B R27 R26 R25 R24 R23
RS R4 R3 R2 RL RO R31 R3O0 R23 R28 R27 R26 R25 R24 R23 R22
R4 R3 R2 R1 RO R31 R3e R2% R28 Rr27 R26 R25 R24 R23 R22 R21
R3 R2 R1 RO R31 R3O R29 R28 R27 R26 R25 R24 R23 R22 R21 R20
R2 R1 RO R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19
R1 RO R31 R3O R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18

RO R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17
R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16
R30 R2% R28 R27 R26 R25 R24 R23 R22 R21 R26 R1% R18 17 Ri6 R15
R29 R28 R27 B26 R25 R24 R23 R22 R21 R20 R19 R18 R17 r16 R15 R14
R28 R27 R26 R25 R24 R21 R22 R21 R20 R19 R18 R17 R1§ R15 R14 R13
R27 R26 R25 R24 R23 R22 R21 R20 R19 R1iS R17 R16 R15 R14 R13 R12
R26 R25 R24 R23 R22 R21 R20 R19 R18 R1p7 R1$ R15 R14 R13 R12 R11
R25 R24 R23 R22 R21 R2¢ R19 R18 R17 R16 R15 R14 R13 R12 R1L R10
R24 R23 R22 R21 R20 R19 R18 R17 R16 R1S R14 R1} R12 R11 R10 RS

MR RMNREPHHRRERHH PR R P ODOO00000000OD SO
FHMHMOOOORHMHNOOGOHNRHERNOOCAHNNHELHOOD OO
PR H MR HEHMOO OO0 OOOMERHMEPNOOOOOD OO
PR OOHMHOONRHOORPOOFRRHODHPROGRHOOMMGDO
PO OROHOMORORORNOMOMOMOHOHOMOMORO

®23 R22 R21 HI0 RI9 RIE RL7 RI6 RI5 RL4 RI3 RI2 RIL RIO R9 RE
R22 R2L R20 R1$ R18 R17 R16 RIS Rl4 Ri3 R12 RLl R10 R9 RE R7
®R21 B20 RI9 R1B RI7 R16 R1S R14 K13 R12 RLl RO R9 R8 R7 R6
R20 R19 R1& R17? R16 RIS R4 R13 R12 R1l R10 R9Y RS R7 RE RS
R19 R18 R1? R16 R1S R4 R13 R12 R1} RI0O RS RS R7 RE RS R4
R18 R17 R16 RL5 R14 R13 R12 RI1  Rl0 R9 r8 R7 R6 RS R4 R3
R17 R16 R1S RL4 R13 R12 R11 RLO RS RS ®7 R6 RS R4 R} R2
®R16 R15 R4 R13 RL2 RLl R0 RY RS R7 R6 RS R4 R3 R2 RL
AC CHARACTERISTICS*:
PATH 10K TYP . DELAY (NS )
R(I} TC OUTPUT ZN(I) 6.9
S{I) TOOUTPUT 2N(1) 3.1

*ASSUMING OUTPUT LOADING OF 3
20F 2
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