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Ao2a

AO2gate

xorgate

oneBitAdder

xorgate

xora
xorb
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All ports of our module 

are bus pointers. 

simpleHierarchical.h

Resembles standard 

hardware description but 

lacks the concurrency
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simpleHierarchical.cpp

Use overloaded “==“



7© 2015-2016, Zainalabedin Navabi - RTL SytemC Modeling

simpleHierarchical.h
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simpleHierarchical.cpp

Constructor is used for

1- wiring external bus signals

2- instantiating submodules and wiring their ports 

Calling evl() functions in 

an ordered form
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simpleHierarchicalTB.cpp
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simpleHierarchical.h

Is inherited from sc_module

which contains ports, channels, 

concurrent processes
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simpleHierarchical.h

Channel communication and type 

of dataMechanism for 

accessing 

methods of the 

channel given 

by sc_port

Sc_signal is similar to VHDL 

signals which has methods for 

handling hardware concurrency

Sc_logic is 4 value logic 

system:

Sc_logic_0, sc_logic_1, 

sc_logic_z, sc_logic_x
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simpleHierarchical.h

Evl() wakes up when an event 

occurs on i1 & i2

Evl function 

is registered 

as sc_method

Sc_ctocvr macro allows inline 

definition of xorgate

constructorc

Sc_method also run once at the 

beginning of the simulation
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simpleHierarchical.h
Module ports 

that are bound 

to x1 have 

access to 

intefaces c
This constructor can be 

separate from module 

declaration. Other 

arguments also can be 

passed.
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Here operators are 

overloaded for sc_logic

simpleHierarchical.cpp

No need to handle ordering



 Taking Off From c++

 SystemC Modeling

 Simulation Environment

 Utilities for HDL Orientation

 Sequential Modeling and Timing

 SystemC FSM Modeling

 Components for  RT Level Design

 A configurable Memory

16© 2015-2016, Zainalabedin Navabi - RTL SytemC Modeling



17© 2015-2016, Zainalabedin Navabi - RTL SytemC Modeling

VCD file and tracing 

signals

simpleHierarchicalTB.cpp
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Sc_start advances the 

simulation as much as 

specified time of its 

argument

simpleHierarchicalTB.cpp
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simpleHierarchical.h

Only valid for 

sc_signal

Port 

association by 

position
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simpleHierarchical.cpp
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simpleHierarchical.h
Use sc_has_process

for passing delay 

argument In order to use 

delay in the 

functionality 

sc_thread is used 

Sc_method cannot be 

suspended 

temporarily by use 

of delay to wait
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Suspend until the next 

event on i1  & i2

classVectorPrimitives.cpp
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simpleHierarchical.h
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Sensitive to clk

and reset

simpleHierarchical.h
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Event() is an sc_signal

interface method

simpleHierarchical.cpp
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Association by name

simpleHierarchical.h
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serialAddingTB.h

Without sensitivity 

list: wake up at the 

beginning and if 

they suspend they 

cannot be resumed
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serialAddingTB.cpp
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serialAddingMain.cpp
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serailAddingMain.cpp

Access internal 

signals
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Reset

readMem

got1 got11

got11011 got1101 got110

Rst = 1

in = 1 in = 1

in = 0

 in = 1

in = 1  in = 1

 in = 0

 in = 0

In = 0



37© 2015-2016, Zainalabedin Navabi - RTL SytemC Modeling

SC_MODULE (sequenceDetectror)

in

N
state

SC_METHOD 
(evlsequential)

clk

P
state

out

rst

SC_METHOD 
(evlcombinational)

sensitive << in << Pstate

sensitive << clk << rst
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sequenceDetector.h
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Read is also an 

sc_signal method

Set to their inactive 

value
sequneceDetector.cpp
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sequneceDetectorTB.h
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sequenceDetectorTB.cpp
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sequenceDetectorMain.cpp
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Sc_logic is four value logic
• Logic value 0 and 1 are for standard logic values
• Z represents high impedance 
• X represents unknown value
• Vector version is sc_lv<n>

Sc_bit is two value logic
• Vector version is sc_bv<n>

Sc_resolved is four value logic which is used for the signals which can be 
simultaneously driven by several sources 
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PartsLibrary.h
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partsLibrary.cpp

Add operation is not defined for the 

logic type

To_unit() is only valid for vectors

Value() is used for one bit
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partsLibrary.cpp

variable

The assigned value to the signal is not 

available immediately. It will be updated 

after delta delay

Variables represent software-like 

variables with no timing

Use dereferencing -> because of using 

pointer ports
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partsLibrary.h
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partsLibrary.cpp

Using dot for 

accessing functions
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partsLibrary.h
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partsLibrary.cpp
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partsLibrary.h

Static sesitivity



© 2015-2016, Zainalabedin Navabi - RTL SytemC Modeling 54

partsLibrary.cpp
Asynch reset

Dynamic 

sensitivity 
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partsLibrary.h

.pos() can 

only be used 

for sc_in
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partsLibrary.cpp

Doesn’t need 

to check 

clock edge

Synch reset
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partsLibrary.h
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partsLibrary.cpp
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partsLibrary.h
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partsLibrary.cpp

It Produces co when it 

rolls over

Carry in and carry out 

features are used for 

cascading
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partsLibrary.h
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partsLibrary.cpp
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partsLibrary.h

Use Template for 

Configurability

These parameters 

should be defined 

at comipletime

Use resolved to 

have multiple 

sources

Memory Array
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Z is the weakest and 

X is the strongest

Driving Value 1

Driving Value 2 X 0 1 Z

X

0

1

Z

X

X

X

X 0

X

0

X

0 1 Z

11

X

X X
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Type Conversion from 

sc_uint to sc_rv

Type Conversion from 

sc_rv to sc_uint

partsLibrary.h
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partsLibrary.h
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HandleMemory_TB.h

Controller and 

datapath class 

pointers
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 RTL design example 2: Exponential 
Circuit
• Exponential Circuit Datapath

• Exponential Circuit Controller
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 The circuit calculates 𝑒𝑥 using Taylor expansion.

 The input is an 8-bit fixed-point number.

 The output is a 10-bit fixed-point number including 

2 integer bits and 8 fractional bits.

 The circuit receives x as the input with the pulse on 

the start signal.

 The calculation continues for 8 iterations.

 When the result becomes ready, done signal will 

be issued.
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 With 8 bit input size, x is in the range between 

0.00000000 for the smallest and 0.11111111 for the 

largest value.

 Smallest output = 1 when 𝑒0

 Largest output = 10.1010111 (2.68357) when 𝑒1
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e𝑥 = 
𝑥𝑘

𝑘!

∞

𝑘=0

 

e = 1;

a = 1;

for( i = 1; i < n; i++ ) 

{

a = a × x × ( 1 / i );

e = e + a;

}



Result 
register

Adder

Mult

Temp registger

Exp Register

indexcounter

Fractions 
memory

cntc

presetc

Selx

Seli

preseta

loada

presete

loade

x

loadx

8

8

10

10

8 10

8

8

8

8

Co (to controller)

3

i

Selection 
Logic

Selection 
Logic

0

8

0

8

.11111111

ROM

Selection 
Logic

08 .11111111

2'b00
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Selects x input or 0 

Selects multiplier 

output, Reset or 

preset

Selects adder 

output, Reset or 

preset
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Initialize

Busy = 0
Rst for all regs = 0

ADD-NEW-TERM

LoadResultRegs = 1 

CALC-NEXT-TERM-
2

loadTerm = 1
incCounter = 1

Start = 0

Start = 1

CALC-COMPLETE

Busy = 0
Done = 1

Rst = 1

CALC-NEXT-TERM-
1

setTableData = 1
loadTerm = 1

Counter = NUM-OF-TERMS

LoadExponent = 1
InitResultReg = 1

initTerm = 1
initCounter = 1

Wait on Start

Busy = 0

Start = 0

Start = 1

Asynchronous reset 

starts the machine

Multiplying the termreg

with fractional memory, 

updating termreg

Adding the new termreg

contenes to result reg
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