
DATA PATH

CONTROL LINESPIPELINED MULTI MODE SHIFTER
STAGE 0: INVERT INPUT

8BITS
MUX

INPUT[7..0]

INPUT_INV[7..0] (INPUT
inverted)

IN
VE

RT
_B

IT
S

FROM_S0[7..0]

S_STAGE0[1]

S_STAGE0[0]
INVERT_S0

COMPONENT : MUX4
S[0]

S[1]
IN1[1]

GROUND (0)

S[0]

S[1]
GROUND (0)

S[0]

S[1]

S[0]

S[1]
IN4[1]

M UX4

S[1..0]

STAGE 4: INVERT OUTPUT

8BITS
MUX

TO_S4[7..0]

TO_S4_INV[7..0]
(TO_S4 inverted)

IN
VE

RT
_S

4

OUTPUT[7..0]

S_STAGE4[1]

S_STAGE4[0]
INVERT_S4

IN_S[1..0] OUT_S_STAGE0[1..0]

OUT_S_STAGE1[1..0]S_WAIT_1CLK

DFF

CLOCK

RE
SE

T

DFF

CLOCK

RE
SE

T

DFF

CLOCK

RE
SE

T

DFF

CLOCK

RE
SE

T

OUT_S_STAGE2[1..0]

OUT_S_STAGE3[1..0]

OUT_S_STAGE4[1..0]

S_WAIT_2CLK

S_WAIT_3CLK

S_WAIT_4CLK

IN_N[2..0] N_DELAYED[2..0]N_WAIT_1CLK[2..0]

DFF

CLOCK

RE
SE

T

DFF

CLOCK

RE
SE

T

DFF

CLOCK

RE
SE

T

N_WAIT_2CLK[2..0]

N_WAIT_3CLK[2..0]

N_WAIT_1CLK[0]

N_WAIT_1CLK[1]

N_WAIT_1CLK[2]

COMPONENT : DFF_VAR_DELAY

STAGE 1: SHIFT BY 1 BIT

8BITS
MUX

TO_S1[7..0]

STAGE1_MSB7
&

TO_S1[7..1]

N
_D

EL
AY

ED
[0

]

FROM_S1[7..0]

M UX4

S_STAGE1[1..0]

TO_S1[0]

TO_S1[7]

STAGE1_MSB7

STAGE 2: SHIFT BY 2 BITS

8BITS
MUX

TO_S2[7..0]

STAGE2_MSB7
&

STAGE2_MSB6
&

TO_S2[7..2]

N
_D

EL
AY

ED
[1

]

FROM_S2[7..0]

M UX4

S_STAGE2[1..0]

TO_S2[1]

TO_S2[7]

STAGE2_MSB7

M UX4

S_STAGE2[1..0]

TO_S2[0]

TO_S2[7]

STAGE2_MSB6

STAGE 3: SHIFT BY 3 BITS

8BITS
MUX

TO_S3[7..0]

STAGE3_MSB7
&

STAGE3_MSB6
&

STAGE3_MSB5
&

STAGE3_MSB4
&

TO_S3[7..4]

N
_D

EL
AY

ED
[2

]

FROM_S3[7..0]

M UX4

S_STAGE3[1..0]

TO_S3[1]

TO_S3[7]

STAGE2_MSB7

M UX4

S_STAGE3[1..0]

TO_S3[0]

TO_S3[7]

STAGE2_MSB6

M UX4

S_STAGE3[1..0]

TO_S3[1]

TO_S3[7]

STAGE2_MSB7

M UX4

S_STAGE3[1..0]

TO_S3[0]

TO_S3[7]

STAGE2_MSB6

8 BITS
DFF

CLK

RE
SE

T

TO_S1[7..0] 8 BITS
DFF

CLK

RE
SE

T

TO_S2[7..0]
8 BITS

DFF
CLK

RE
SE

T

TO_S3[7..0]
8 BITS

DFF
CLK

RE
SE

T

TO_S4[7..0]


