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Intel® Cyclone® 10 GX Native Fixed Point DSP IP Core User Guide

The Intel Cyclone® 10 GX Native Fixed Point DSP IP core instantiates and controls a single Intel Cyclone 10 GX
Variable Precision Digital Signal Processing (DSP) block. The Cyclone 10 GX Native Fixed Point DSP IP core is
only available for Intel Cyclone 10 GX devices.

Cyclone 10 GX Native Fixed Point DSP IP Core Functional Block Diagram
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Related Information
Introduction to Intel FPGA IP Cores.

Cyclone 10 GX Native Fixed Point DSP IP Core Features

The Cyclone 10 GX Native Fixed Point DSP IP core supports the following features:

« High-performance, power-optimized, and fully registered multiplication operations

« 18-bit and 27-bit word lengths

« Two 18 x 19 multipliers or one 27 x 27 multiplier per DSP block

« Built-in addition, subtraction, and 64-bit double accumulation register to combine multiplication results

« Cascading 19-bit or 27-bit when pre-adder is disabled and cascading 18-bit when pre-adder is used to form the
tap-delay line for filtering application

« Cascading 64-bit output bus to propagate output results from one block to the next block without external logic
support

« Hard pre-adder supported in 19-bit and 27-bit modes for symmetric filters

« Internal coefficient register bank in both 18-bit and 27-bit modes for filter implementation

« 18-bit and 27-bit systolic finite impulse response (FIR) filters with distributed output adder

Getting Started



This chapter provides a general overview of the Intel FPGA IP core design flow to help you quickly get started with
the Cyclone 10 GX Native Fixed Point DSP IP core. The Intel FPGA IP Library is installed as part of the Intel
Quartus® Prime installation process. You can select and parameterize any Intel FPGA IP core from the library.
Intel provides an integrated parameter editor that allows you to customize the Intel FPGA DSP IP core to support
a wide variety of applications. The parameter editor guides you through the setting of parameter values and the
selection of optional ports.

Related Information

« Introduction to Intel FPGA IP Cores
Provides general information about all Intel FPGA IP cores, including parameterizing, generating, upgrading,
and simulating IP cores.

« Creating Version-Independent IP and Platform Designer (Standard) Simulatio Scripts
Create simulation scripts that do not require manual updates for software or IP version upgrades.

« Project Management Best Practices

Guidelines for efficient management and portability of your project and IP files.

Cyclone 10 GX Native Fixed Point DSP IP Core Parameter Settings

You can customize the Cyclone 10 GX Native Fixed Point DSP IP core by specifying the parameters using the
parameter editor in the Intel Quartus Prime software.

Operation Mode Tab

IP Gener Param —
Parameter terGe erated Parame Value Description

mi8x18_full m18x18_sumof2

Please choose the oper Select the desired o

. operation_mode mi8x18_plus36 m18x18_systolic .
ation mode perational mode.
m27x27
Multiplier Configuration
Representation format f Spe.C|fy the represe
o . . . ntation format for th
or top multiplier x oper | signed_max signed unsigned -
e top multiplier x op
and
erand.
Parameter :erenerated Parame Value Description
Representation format f Spelmfy the represe
o . . . ntation format for th
or top multiplier y oper | signed_may signed unsigned

e top multiplier y op

and
erand.




Representation format f

Specify the represe
ntation format for th

or bottom multiplier x o | signed_mbx signed unsigned e bottom multiplier
perand
X operand.
Specify the represe
ntation format for th
e bottom multiplier
Representation format f y operand.
or bottom multiplier y o | signed_mby signed unsigned
perand Always select unsi
gned for m18x18_
plus36 .
Select Yes to enabl
e
Enable ‘sub’ port enable_sub No Yes
sub port.
Select ClockO0, Clo
ck1, or Clock2 to e
Register input ‘sub’ of t sub. clock No Clock0 Clocki Clock2 nable and specify t

he multiplier

he input clock signa
| for sub input regist
er.

Input Cascade

Enable input cascade f
or ‘ay’ input

ay_use_scan_in

No Yes

Select Yes to enabl
e input cascade mo
dule for ay data inp
ut.

When you enable in
put cascade modul
e, the Cyclone 10 G
X Native Fixed Poin
t DSP IP core uses t
he scanin input sign
als as input instead
of ay input signals.




Enable input cascade f
or ‘by’ input

by_use_scan_in

No Yes

Select Yes to enabl
e input cascade mo
dule for by data inp
ut.

When you enable in
put cascade modul
e, the Cyclone 10 G
X Native Fixed Poin
t DSP IP core uses t
he ay input signals
as input instead of
by input signals.

Enable data ay delay re
gister

delay_scan_out_ay

No Yes

Select Yes to enabl
e delay register bet
ween ay and by inp
ut registers.

This feature is not s
upported in m18x1

8 plus36 and m27
x27 operational mo
de.

Parameter

IP Generated Parame

ter

Value

Description

Enable data by delay re
gister

delay_scan_out_by

No Yes

Select Yes to enabl

e delay register bet

ween by input regist
ers and scanout out
put bus.

This feature is not s
upported in m18x1

8 plus36 and m27
x27 operational mo
de.

Enable scanout port

gui_scanout_enable

No Yes

Select Yes to enabl
e

scanout output bus.

‘scanout’ output bus wi
dth

scan_out_width

1-27

Specify the width of

scanout output bus.




Data ‘x’ Configuration

‘ax’ input bus width

ax_width

1-27

Specify the width of

ax input bus.(1)

Register input ‘ax’ of th
e multiplier

ax_clock

No Clock0 Clock1 Clock?2

Select Clocko, Clo
cki, or Clock2 to e
nable and specify t

he input clock signa
| for ax input registe
r.

ax input register is
not available if you
set ‘ax’ operand s
ource to ‘coef’.

‘bx’ input bus width

bx_width

Specify the width of

bx input bus.(1)

Register input ‘bx’ of th
e multiplier

bx_clock

No Clock0 Clock1 Clock?2

Select Clocko, Clo
ck1, or Clock2 to e
nable and specify t

he input clock signa
| for bx input registe
r.

bx input register is
not available if you
set ‘bx’ operand s
ource to ‘coef’.

Data ‘y’ Configuration

‘ay’ or ‘scanin’ bus widt
h

ay_scan_in_width

1-27

Specify the width of
ay or scanin input b
us.(1)

Register input ‘ay’ or in
put ‘scanin’ of the multi
plier

ay_scan_in_clock

No Clock0 Clock1 Clock?2

Select Clock0, Clo
ck1, or Clock2 to e
nable and specify t
he input clock signa
| for ay or scanin inp
ut register.

‘by’ input bus width

by_width

Specify the width of
by input bus.(1)




Parameter

IP Generated Parame
ter

Value

Description

Register input ‘by’ of th
e multiplier

by_clock

No Clock0 Clock1 Clock?2

Select ClockO0, Clo
ck1, or Clock2 to e
nable and specify t

he input clock signa
| for by or scanin

input register.(1)

Output ‘result’ Configuration

‘resulta’ output bus wid

Specify the width of

th

I idth -
th Seel Rl 1-64 resulta output bus.
Specify the width of
resultb output bus.
resultb’ output bus wid result_b_ width 1—64 resultb only availabl

e when using opera
tion_mode m18x18
_full.

Use output register

output_clock

No Clock0 Clock1 Clock?2

Select Clock0, Clo
cki, or Clock2 to e
nable and specify t

he input clock signa
| for resulta and res
ultb output registers

Pre-adder Tab




Parameter IP Generated Parameter | Value Description
Specify the operand source for ay input
. . Select preadder to enable pre-adder
o, input pread o :
ay’ operand source operand_source_may der module for top multiplier. Settings for ay
and by operand source must be the sa
me.
Specify the operand source for by input
inout pread | - Select preadder to enable pre-adder
‘by’ operand source operand_source_mby depr P module for bottom multiplier. Settings f
or ay and by operand source must be t
he same.
Select Yes to specify subtraction opera
Set pre-adder a operatio tion for pre-adder module for the top m
n to subtraction preadder_subtract_a No Yes ultiplier. Pre-adder settings for top and
bottom multiplier must be the same.
Select Yes to specify subtraction opera
tion for pre-adder module for the botto
Set pre-adder b . .
. . preadder_subtract_b No Yes m multiplier. Pre-adder settings for top
operation to subtraction e
and bottom multiplier must be the same
Data ‘2z’ Configuration
‘az’ input bus width az_width 1-26 Specify the width of az input bus.(1)
Select ClockO0, Clock1, or Clock2 to e
Register input ‘az’ of the No Clock0 | nable gnd spec.lfy the input clock signal
multiolier az_clock Clock1 for az input registers. Clock settings for
P Clock2 ay and az input registers must be the s
ame.
‘bz’ input bus width bz_width 1-18 Specify the width of bz input bus.(1)
Select ClockO0, Clock1, or Clock2 to e
. : s No Clock0 | nable and specify the input clock signal
:‘:ﬁ’jttfrlifrpm bz’ of th bz_clock Clock1 for bz input registers. Clock settings for
P Clock2 by and bz input registers must be the s

ame.

Internal Coefficient Tab




Parameter

IP Generated Parameter

Value

Description

‘ax’ operand source

operand_source_max

input coef

Specify the operand sourc
e for ax input bus. Select
coef to enable internal co
efficient module for top m
ultiplier.

Select No for Register in
put ‘ax’ of the multiplier
parameter when you enab
le the internal coefficient f
eature.

Parameter

IP Generated Parameter

Value

Description

Settings for ax and bx ope
rand source must be the s
ame.

‘bx’ operand source

operand_source_mbx

input coef

Specify the operand sourc
e for bx input bus. Select
coef to enable internal co
efficient module for top m
ultiplier.

Select No for Register in
put ‘bx’ of the multiplier
parameter when you enab
le the internal coefficient f
eature.

Settings for ax and bx ope
rand source must be the s
ame.

‘coefsel’ Input Register Configuration




Register input
‘coefsela’ of the multipli
er

coef_sel _a_clock

No Clock0 Clock1 Clock
2

Select ClockO0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the coefsela input regi

sters.

Register input ‘coefselb
> of the multiplier

coef _sel b clock

No Clock0 Clock1 Clock
2

Select ClockO0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the coefselb input regi
sters.

Coefficient Storage Configuration

Specify the coefficient val
ues for ax input bus.

For 18-bit operation mode

coef_a 0-7 coef a 0-7 Integer , the maximum input value
is 218 — 1. For 27-bit oper
ation, the maximum value
is 227 — 1.

coef b_0-7 coef b 0-7 Integer Specify the coefficient val

ues for bx input bus.

Accumulator/Output Cascade Tab




Parameter IP Generated Parameter | Value Description
Select Yes to enable
E [ H
nable ‘accumulate’ por enable _accumulate No Yes
t accumulator port.
Select Yes to enable
Enable ‘negate’ port enable_negate No Yes
negate port.
Select Yes to enable
Enable ‘loadconst’ port | enable_loadconst No Yes

loadconst port.

Register input ‘accumul
ate’ of the accumulator

accumulate_clock

No Clock0 Clock1 Clock
2

Select ClockO0 , Clock1,
or Clock2 to enable and s
pecify the input clock sign
al for the accumulate inpu
t registers.




Parameter

IP Generated Parameter

Value

Description

Register input ‘loadcon
st’ of the accumulator

load_const_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock?2 to enable and sp
ecify the input clock signal
for the loadconst input reg
isters.

Register input ‘negate’
of the adder unit

negate_clock

No Clock0 Clock1 Clock
2

Select ClockO0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the negate input regist
ers.

Enable double accumul
ator

enable_double_accum

No Yes

Select Yes to enable
double accumulator featur
e.

N value of preset consta
nt

load_const_value

Specify the preset consta
nt value.

This value can be 2N whe
re Nis the preset
constant value.

Enable chainin port

use_chainadder

No Yes

Select Yes to enable outp
ut cascade module and th
e chainin input bus.

Output cascade feature is
not supported in
m18x18_full operation m
ode.

Enable chainout port

gui_chainout_enable

No Yes

Select Yes to enable the ¢
hainout output bus. Outpu
t cascade feature is not
supported in

m18x18_full operation m
ode.

Pipelining Tab




Parameter

IP Generated Parameter

Value

Description

Add input pipeline regis
ter to the input data
signal (x/y/z/coefsel)

input_pipeline_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for x, y, z, coefsela and
coefselb pipeline input reg
isters.

Add input pipeline regis
ter to the ‘sub’ data sign
al

sub_pipeline_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the sub pipeline input r
egister. (2)

Add input pipeline regis
ter to the ‘accumulate’ d
ata signal

accum_pipeline_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the accumulate pipelin
e input register.(2)

Add input pipeline regis
ter to the ‘loadconst’ dat
a signal

load_const_pipeline_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the loadconst pipeline i
nput register.(2)

Add input pipeline regis
ter to the ‘negate’ data s
ignal

negate_pipeline_clock

No Clock0 Clock1 Clock
2

Select Clock0, Clock1, o
r Clock2 to enable and sp
ecify the input clock signal
for the negate pipeline inp
ut register.(2)

Maximum Input Data Width Per Operation Mode
You can customize the data width for x, y, and z inputs as specified in the table.

All pipeline input registers for dynamic control signals must have the same clock setting.




Operation Mode

Maximum Input Data Width

ax ay az bx by bz
Without Pre-adder or Internal Coefficient
m18x18_full
18 (signed) 18 (signed | 44 gigned)
m18x18_sumof2 19 (signed)
18 18
18 (unsigned) Not used 18 Not used
m18x18_systolic (unsigned) (unsigned) (unsigned)
m18x18_plus36
27 (signed)
m27x27 27 (unsigned) Not used
With Pre-adder Feature Only
m18x18_full
18 (signed)
m18x18_sumof2 18 (unsigned)
m18x18_systolic
27 (signed)
26 (signed)
27
m27x27 26 (unsigned) Not used
(unsigned)
With Internal Coefficient Feature Only
mi8x18_full
' 19 (signed)
m18x18_sumof2 19 (signed) 18
18 (unsigned) Not used
(unsigned)

m18x18_systolic

Not used Not used




27 (signed)

m27x27 27 (unsigned) Not used

Functional Description

The Cyclone 10 GX Native Fixed Point DSP IP core consists of 2 architectures; 18 x 18 multiplication and 27 x 27
multiplication. Each instantiation of the Cyclone 10 GX Native Fixed Point DSP IP core generates only 1 of the 2
architectures depending on the selected operational modes. You can enable optional modules to your application.

Related Information
Variable Precision DSP Blocks in Intel Cyclone 10 GX Devices chapter, Intel Cyclone 10 GX Core Fabric and
General Purpose I/Os Handbook.

Operational Modes

The Cyclone 10 GX Native Fixed Point DSP IP core supports 5 operational modes:

» The 18 x 18 Full Mode

e The 18 x 18 Sum of 2 Mode
e The 18 x 18 Plus 36 Mode
« The 18 x 18 Systolic Mode
o The 27 x 27 Mode

The 18 x 18 Full Mode

When configured as 18 x 18 full mode, the Cyclone 10 GX Native Fixed Point DSP IP core operates as two
independent 18 (signed/unsigned) x 19 (signed) or 18

(signed/unsigned) x 18 (unsigned) multipliers with 37-bit output. This mode applies the following equations:

« resulta =ax * ay

« resultb = bx * by

The 18 x 18 Full Mode Architecture
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The 18 x 18 Sum of 2 Mode

In 18 x 18 Sum of 2 modes, the Cyclone 10 GX Native Fixed Point DSP IP core enables the top and bottom
multipliers and generates a result from addition or subtraction between the 2 multipliers. The sub-dynamic control
signal controls an adder to perform the addition or subtraction operations. The resulta output width of the Cyclone
10 GX Native Fixed Point DSP IP core can support up to 64 bits when you enable accumulator/output cascade.
This mode applies the equation of resulta =[x(ax * ay) + (bx * by)].

The 18 x 18 Sum of 2 Mode Architecture
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The 18 x 18 Plus 36 Mode
When configured as 18 x 18 Plus 36 mode, the Cyclone 10 GX Native Fixed Point DSP IP core enables only the
top multiplier. This mode applies the equation of resulta = (ax * ay) + concatenate(bx[17:0],by[17:0]).

The 18 x 18 Plus 36 Mode Architecture
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You must set the Representation format for bottom multipliers y operand to unsigned when using this mode.
When the input bus is less than 36-bit in this mode, you are required to provide the necessary signed extension to
fill up the 36-bit input.

Using Less Than 36-bit Operand In 18 x 18 Plus 36 Mode
This example shows how to configure the Cyclone 10 GX Native Fixed Point DSP IP core to use 18 x 18 Plus 36
operational mode with a signed 12-bit input data of 101010101010 (binary) instead of a 36-bit operand.

Set Representation format for bottom multiplier x operand: to signed.
Set Representation format for bottom multiplier y operand: to unsigned.
Set ‘bx’ input bus width to 18.

Set ‘by’ input bus width to 18.

Provide data of ‘111111111111111111’ to bx input bus.

Provide data of ‘111111101010101010’ to by input bus.

o g &> 0D~

The 18 x 18 Systolic Mode

In 18 x 18 systolic operational modes, the Cyclone 10 GX Native Fixed Point DSP IP core enables the top and
bottom multipliers, an input systolic register for the top multiplier, and a chain systolic register for the chain in input
signals. When you enable output cascade, this mode supports resulta output width of 44 bits. When you enable
the accumulator feature without output cascade, you can configure the resulta output width to 64 bits.

The 18 x 18 Systolic Mode Architecture
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The 27 x 27 Mode

When configured as 27 x 27 modes, the Cyclone 10 GX Native Fixed Point DSP IP core enables a
27(signed/unsigned) x 27(signed/unsigned) multiplier. The output bus can support up to 64 bits with
accumulator/output cascade enabled. This mode applies the equation of resulta = ax * ay.

The 27 x 27 Mode Architecture
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Optional Modules

The optional modules available in the Cyclone 10 GX Native Fixed Point DSP IP Core are:

Input cascade

Pre-adders

Internal Coefficient

Accumulator and output cascade

Pipeline registers

Input Cascade

Input cascade feature is supported on ay and by input bus. When you set Enable input cascade for ‘ay’ input to
Yes, the Cyclone 10 GX Native Fixed Point DSP IP core will take inputs from scan input signals instead of ay input
bus. When you set Enable input cascade for ‘by’ input to Yes, the Cyclone 10 GX Native Fixed Point DSP IP core
will take inputs from ay input bus instead of by input bus.

It is recommended to enable the input registers for ay and/or by whenever input cascade is enabled for the
correctness of the application.

You can enable the delay registers to match the latency requirement between the input register and the output
register. There are 2 delay registers in the core. The top delay register is used for ay or scan-in input ports while
the bottom delay register is used for scanout output ports. These delay registers are supported in 18 x 18 full
mode, 18 x 18 sums of 2 modes, and 18 x 18 systolic modes.

Pre-adder

The pre-adder can be configured in the following configurations:

« Two independent 18-bit (signed/unsigned) pre-adders.



« One 26-bit pre-adder.

When you enable pre-adder in 18 x 18 multiplication modes, ay and az are used as the input bus to the top pre-
adder while by and bz are used as the input bus to the bottom pre-adder. When you enable pre-adder in 27 x 27
multiplication mode, ay and az are used as the input bus to the pre-adder. The pre-adder supports both addition
and subtraction operations. When both pre-adders within the same DSP block are used, they must share the
same operation type (either addition or subtraction).

Internal Coefficient

The internal coefficient can support up to eight constant coefficients for the multiplicands in 18-bit and 27-bit
modes. When you enable the internal coefficient feature, two input buses to control the selection of the coefficient
multiplexer will be generated. The coefsela input bus is used to select the predefined coefficients for the top
multiplier and the counsel input bus is used to select the predefined coefficients for the bottom multiplier.

The internal coefficient storage does not support dynamically controllable coefficient values and external
coefficient storage is required to perform such an operation.

Accumulator and Output Cascade

The accumulator module can be enabled to perform the following operations:

« Addition or subtraction operation
« Biased rounding operation using a constant value of 2N

« Dual channel accumulation

To dynamically perform addition or subtraction operation of the accumulator, control the negate input signal. For a
biased rounding operation, you can specify and load a preset constant of 2N before the accumulator module is
enabled by specifying an integer to the parameter N value of the preset constant. The integer N must be less than
64. You can dynamically enable or disable the use of the preset constant by controlling the loadconst signal. You
can use this operation as an active muxing of the round value into the accumulator feedback path. The loaded
cost and the accumulated signal usage is mutually exclusive.

You can enable the double accumulator register using the parameter Enable double accumulator to perform
double accumulation. The accumulator module can support the chaining of multiple DSP blocks for addition or
subtraction operations by enabling the chaining input port and chain-out output port. In 18 x 18 systolic mode,
only 44-bit of the chain input bus and chain out output bus will be used. However, all 64-bit chains in the input bus
must be connected to the chain-out output bus from the preceding DSP block.

Pipeline Register

The Cyclone 10 GX Native Fixed Point DSP IP core supports a single level of pipeline register. The pipeline
register supports up to three clock sources and one asynchronous clear signal to reset the pipeline registers.
There are five pipeline registers:

data input bus pipeline register

sub dynamic control signal pipeline register

negate dynamic control signal pipeline register

« accumulate dynamic control signal pipeline register

loadconst dynamic control pipeline register



You can choose to enable each data input bus pipeline registers and the dynamic control signal pipeline registers
independently. However, all enabled pipeline registers must use the same clock source.

Clocking Scheme

The input, pipeline, and output registers in the Cyclone 10 GX Native Fixed Point DSP IP core supports three
clock sources/enables and two asynchronous clears. All input registers use aclr[0] and all pipeline and output
registers use aclr[1]. Each register type can select one of the three clock sources and clock enable signals. When
you configure the Cyclone 10 GX Native Fixed Point DSP IP core to 18 x 18 systolic operation mode, the Intel
Quartus Prime software will set the input systolic register and the chain systolic register clock source to the same
clock source as the output register internally.

When you enable the double accumulator feature, the Intel Quartus Prime software will set the double
accumulator register clock source to the same clock source as the output register internally.

Clocking Scheme Constraints
This tab shows the constraints you must apply for all the register clocking schemes.

Condition Constraint

Clock source for ay and az input registers must be the

When pre-adder is enabled
same.

Clock source for by and bz input registers must be the
same.

Clock source for all pipeline registers must be the sam

When pipeline registers are enabled o

When any of the input registers for dynamic control sig | Clock source for input registers for sub, accumulate, lo
nals adconst, and negate must be the same.

Cyclone 10 GX Native Fixed Point DSP IP Core Signals

The following figure shows the input and output signals of the Cyclone 10 GX Native Fixed Point DSP IP core.

Cyclone 10 GX Native Fixed Point DSP IP Core Signals
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Signal Name Type Width Description
ax(] Input 27 Input data bus to top multiplier.
Input data bus to top multiplier.
ay(] Input 27 When pre-adder is enabled, these signals are served
as input signals to the top pre-adder.
These signals are input signals to the top pre-adder.
These signals are only available when pre-adder is en
az]] Input 26 abled. These signals are not available in m18x18_plu
s36
operational mode.
Input data bus to bottom multiplier.
bx([] Input 18 These signals are not available in m27x27 operational
mode.
Input data bus to bottom multiplier.
When pre-adder is enabled, these signals serve as inp
by[] Input 19 ut signals to the bottom pre-adder.
These signals are not available in m27x27 operational
mode.
These signals are input signals to the bottom pre-adde
bal] Input 18 r. These signals are only available when pre-adder is e

nabled. These signals are not available in m27x27 an
d m18x18_plus36 operational modes.

Data Output Signals




Signal Name Type Width

Decsription

Output data bus from top multiplier.

resulta[] Output 64 These signals support up to 37 bits for m18x18_full o
perational mode.
Output data bus from bottom multiplier.

resultbl] Output 37 These signals only available in m18x18_full operation

al mode.

Clock, Enable, and Clear Signals

Signal Name Type Width

Description

clk] Input 3

Input clock signals for all registers.

These clock signals are only available if any of the
input registers, pipeline registers, or output register is s
et to Clock0, Clock1, or Clock2.

« clk[0] = Clock0
- clk[1] = Clock1

- clk[2] = Clock2

ena(] Input 3

Clock enable for clk[2:0]. This signal is active-High.
+ ena[0] is for Clock0
» ena[l]is for Clock1

+ ena[2] is for Clock2

aclr] Input 2

Asynchronous clear input signals for all registers. This
signal is active-High.

Use aclr[0] for all input registers and use aclr[1] for all
pipeline registers and output register.

By default, this signal is de-asserted.

Dynamic Control Signals




Signal Name

Type

Width

Description

sub

Input

Input signal to add or subtract the output of the top multipli
er with the output of the bottom multiplier.

+ Deassert this signal to specify addition operation.
» Assert this signal to specify subtraction operation.

By default, this signal is deasserted. You can assert or dea
ssert this signal during run-time.(3)

negate

Input

Input signal to add or subtract the sum of top and bottom
multipliers with the data from chainin signals.

+ Deassert this signal to specify addition operation.
» Assert this signal to specify subtraction operation.

By default, this signal is deasserted. You can assert or dea
ssert this signal during run-time.(3)

accumulate

Input

Input signal to enable or disable the accumulator feature.
« Deassert this signal to disable the accumulator feature.
» Assert this signal to enable the accumulator feature.

By default, this signal is deasserted. You can assert or dea
ssert this signal during run-time.(3)

loadconst

Input

Input signal to enable or disable the load constant feature.

» Deassert this signal to disable the load constant
feature.

» Assert this signal to enable the load constant feature.

By default, this signal is deasserted. You can assert or dea
ssert this signal during run-time.(3)

Internal Coeficient Signals




Signal Name

Type

Width

Description

coefsela[]

Input

Input selection signals for 8 coefficient values defined
by user for the top multiplier. The coefficient values are
stored in the internal memory and specified by parame
ters coef_a_0 to coef_a 7.

» coefsela[2:0] = 000 refers to coef_a_0
» coefsela[2:0] = 001 refers to coef_a_1
» coelsela[2:0] = 010 refers to coef_a_2
« ... and so forth.

These signals are only available when the internal
coefficient feature is enabled.

coefselb[]

Input

Input selection signals for 8 coefficient values defined
by user for the bottom multiplier. The coefficient values
are stored in the internal memory and specified by par
ameters coef_b_0 to coef_b_7.

» coefselb[2:0] = 000 refers to coef_b_0

coefselb[2:0] = 001 refers to coef_b_1

coelselb[2:0] = 010 refers to coef_b_2
* ... and so forth.

These signals are only available when the internal
coefficient feature is enabled.

Input Cascade Signals

Signal Name

Type

Width

Description

scanin(]

Input

27

Input data bus for input cascade module.

Connect these signals to the scanout signals from the
preceding DSP core.

scanout]]

Ouput

27

Output data bus of the input cascade module.

Connect these signals to the scanin signals of the next
DSP core.




Output Cascade Signals

Signal Name Type Width Description

Input data bus for output cascade module.

chainin[] Input 64 Connect these signals to the chainout signals from the
preceding DSP core.

Output data bus of the output cascade module.

chainout[] Output 64 Connect these signals to the chainin signals of the nex
t DSP core.
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