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Bit Slicing

1 Bit ALU (no consideration of bitslicing)
C

B[O] 1

A[0] HA ,_J

Fn

Bitslice Design for ALU

B T

A FA ’_J
|
Cin Fn

2002

nZin



Bit Slicing
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Bit Slicing
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Bit Slicing

Original Bitslice Design for ALU
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B | AN

A FA
|
Cin Fn nZin
Modified Bitslice Design for ALU

e Wiring is arranged so that no over cell routing is required.
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Bit Slicing
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*a number of wires are left unconnected
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Bit Slicing

Single Bit Shift

ASin Shift

B

A —
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A Shift

This simple ALU bitslice now supports 4 functions

oY = A + B
oY = A | B
oY = (A >> 1)

oY = (A >> 1)
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Bit Slicing
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Bit Slicing

Multi-Bit Shift

This barrel shifter bitslice includes wiring for 4 bit right shift, wiring for 2 bit right
shift and wiring for 1 bit right shift.

X1 X2 X3 ASin X4 BSin CSin

NN S o

A X1X2X3 RShift2] B X RShiftf1] € RShift0]

oY = A >> RShift[2:0]
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Bit Slicing
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Bit Slicing

Multi-Bit Rotate

By providing extra feedthrough paths we can create a bitslice for multi-bit rotation.

Xa Xb Xc Xd X1 X2 X3 ASin Xe Xf X4 BSin Xg CSin

L_\ —LL v
. AN T ;

Xa Xb Xc Xd A X1 X2 X3 RRotate[2] Xe Xf B x4 RRotate[1] Xg C RRotatel0]

N.B. Most single bit rotate functions will rotate through the carry. This barrel rotation, based on the

SPARC implementation, does not make use of the carry for input or output.

LI:”;HZH:;IE_)J Rotate Through Carry
LE“S”Z”ZII:'J Rotate Avoiding Carry
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Bit Slicing
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Bit Slicing

1 bit ALU ‘€ | Reg1 | Reg2 | Reg3
>3

1 bit ALU S B | Regl | Reg2 | Reg3
o2

1 bit ALU '-S_Sg Reg1 | Reg2 | Reg3
o

1 bit ALU — | Reg1 | Reg2 | Reg3

1 bit ALU = | Regl | Reg2 | Reg3
>D

1 bit ALU s 3 | Reg1 | Reg2 | Reg3
Q2

1 bit ALU E%’ Reg1 | Reg2 | Reg3
o

1 bit ALU — | Reg1 | Reg2 | Reg3

1 bit ALU £ | Reg1 | Reg2 | Reg3
>3

1 bit ALU s B | Regl | Reg2 | Reg3
oL

1 bit ALU f%’ Regi | Reg2 | Reg3
(@)

1 bit ALU — | Reg1 | Reg2 | Reg3

e Bitslice Exceptions

Where full bitslicing is not suitable we attempt to disrupt the bitslice as little as

possible.
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Bit Slicing

Immediate Alignment

Here an 8 bit data field within a 16 bit instruction may be interpreted as either an 8
bit sighed immediate (in need of sign extension) for an ADDI instruction or as the
most significant 8 bits of an immediate value (in need of 8 bit shift left) for a SETHI
instruction.

ADDI [ 2DDI [ rd [s.  simm8

Sign Extension

|s|s|s|s|s|s|s|s|s simm8

SETHI [ SETHI| rd | imms |
Shift Left by 8
| imm8 lo[o]o]o]o]o]o]o|
ADDI simm8, Rd Rd <-— Rd + simm8
SETHI imm8, Rd RA[15:8] <- 1imm8 RA[7:0] <= 0
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Bit Slicing

e IR _HI bitslice is used for bits 815

Sign X1X2X3X4X5X6X7
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Sign  X1X2X3X4X5X6X7lin Shiftl Trisl

e IR LO bitslice is used for bits 0—7

IR IRX1X2X3X4X5X6X7

Data_in

L

Load

1)) )))))

I

X1X2X3X4X5X6X7

s
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Shiftl Trisl

Both bitslices include wiring for 8 bit shift left. IR_LO feeds values into the shifter while IR_HI
takes values from the shifter.
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IR_LO

IR HI| MAIN_BITSLICE
IR HI|  MAIN_BITSLICE
IR HI|  MAIN_BITSLICE
IR HI| MAIN_BITSLICE
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IR_LO|  MAIN_BITSLICE
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