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Stimulus Parser

STIM

(infineon

# Ramp "VCC1" to 3.3V in 2us #
RAMP_VCC1 3.3 2

# Immediately set VCC2 to 3.0V
SET_VCC2 3.0

# WAIT for ramp on VCC1 to end
WAIT_RAMPS

# Set "SUPPLY_OK"
SET_SUPPLY_OK 1

# WAIT 10 ns #
WAIT_NS 10

Stimulus

# Set "DIN" to OxA2 #
SET_DIN OxA2 Parser

# Ramp "VCC2" to @V in 2us #
RAMP_VCC2 0 2

# Check whether "check valid" is '1' #
CHECK_VALID 1

# WAIT 10 ns #
WAIT_NS 10

# Read register 0x03 through i2c IF #
# and check whether it matches ox17 #
I2C READ 0x03 0x17

EXIT stimulus.txt

2024-12-04 restricted Copyright © Infineon Technologies AG 2024. All rights reserved.
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Common Scenarios

_

Digital IP

| (RTL/

Digital

Stimulus
Parser

IP
(SysC)

SPICE)

Digital
IP
(SysC) f \J Analog Block
L 5 y (SPICE)
f k Analog Block
L S b, (SPICE)
\_ / \- /
Scenario 1. SystemC Digital simulation Scenario 2: SystemC AMS simulation Scenario 3: Spectre AMS simulation
— Only digital ports (Boolean or buses) — Both digital and analog (double) ports — Both digital and analog (wreal) ports
— Coside environment — Coside environment — Cadence virtuoso environment

— Multi-language scenario
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Legacy Solution

inl_bool
inl_d
inl_8bit

in1_bool
inl_d
inl_8bit

Stimulus
Parser

sim_done_o[}

outl_dbl[]
out2_dbl[]
out3_dbl[}
outd_dbl]
outl_bool[]
outl_8bit[ ]
out2_8bit[]

pwd_rdy_o[[]
PWD |F| pwd_tx_done_i|[]

pwd_tx_byte o]
REG BANK IF

stim_path = "stimulus.txt"
device_addr = OxAB
ramp_step_us = 0.005
init_wait_us = 1.0

o, ©
>‘L
S
T s
©

_addr_o

Clreg

[}
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el

reg
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[lidev_addr_o

sim_done_o

outl_dbl
out2_dbl
out3_dbl
out4_dbl
outl_bool
outl_8bit
out2_8bit

out >pwd_rdy_o
ouT >pwd_tx_done_i
ouT >pwd_tx_byte o

(infineon

IN
IN
N

rw_o

tx_byte o

tx_done_i

rx_byte_if
byte_valid_if

string port name =
int port value = 1;

"outl bool";

port name.write(port value);

int stim parser legacy::parse_line(std::string com,
std::string args){
int ret=0;
if (com.compare ("SET SIM DONE O")==0){
//convert args, check range, set
port "sim done o"
ret=set sim done o(args);
}else if(com.compare ("SET OUT1 DBL")==0) {
ret=set outl dbl (args);
}else if(com.compare ("RAMP OUTL DBL")==0) {
ret=ramp outl dbl(args);
}else if(com.compare ("SET OUT2 DBL")==0) {
ret=set out2 dbl (args);
}else if(com.compare ("RAMP OUT2 DBL")==0) {
ret=ramp out2 dbl(args):;

}else if(com.compare ("SET OUT1 8BIT")==0){
ret=set outl 8bit (args);

iéise{

ret=-2;

}

N

You need to manually adapt the
C++ code whenever you want to

Not legal in C++ / SysC

return ret; change the interface (number,

name, type of ports):

>> Challenge: Make it reusable

+ Time consuming
* Error prone

2024-12-04 restricted
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Generic Stimulus Parser - Interface

stim_parser_genericl

sim_done_o|

outl_dbl
out2_dbl
out3_dbl
outd_dbl

inl_bool| IN —1in1_bool
inl_d| IN linl d
in1_8bit| IN “lin1_8bit

<Customizab
—  ports

outl_bool
outl_8bit
out2_8bit

T TTTTTITTITITT

S ——

v

Fixed ports:

(infineon

— Interface to register bank (Can be connected e.g. to 12C master model)
— Interface to Password Generator (Can be connected to custom pwd

ouT >sim_done o generator model)
outl_dbl
out2_dbl
out3_dbl
outd_dbl
outl_bool
outl_8bit
out2_8bit

Customizable ports:
— Three different port types:
— Bool - can only be setto ‘0’ or ‘1’

— Any change to these ports requires manual C++ code adjustment

— 8-bit busses - Can be set through hex codes (e.g. 0xAB)
— Double = double precision value (will be translated in a wreal

signal when exported to virtuoso)

— Port type can be changed from GUI (no code changes needed)

]

pwd_rdy o
PWD IF|| pwd_tx_done_i
pwd_tx_byte_o
REG\BANK IF
-
S' E' o T 2
T8 e
o ® > O = |
| | I o 5 © o 9
> O 5 | | | (N
P 9 g E x 8 K &
stim_path = "stimulus.txt"
device_addr = OxAB
ramp_step_us = 0.005
init_wait_us=1.0
SIS
S>|o|2|2|2
o|o|o|o|o|z|=z
9, 0 9 09 9 ';I ';| '_;|
A L —
RS
—
R, < 2
]
> x 5
] B+ S
=~ T o]
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ouT >pwd_rdy o
ouT pwd_tx_done_i
ouT >pwd_tx_byte_o

Qverview l Ports Parameters Processes Includes User Methads Registers Decumentation Advanced
¥ General
Type sc_core::sc_module - v| before end of elaboration start of simulation
¥| end of elaboration ¥ end of simulation

Description Generic stimulus reader for AMS simulatic
¥ Ports
+ Tl E

Name Type Data Type Description Align
sim_done_o SC_core:sc_out bool Simulation done indicator for titan default
outl dbl SC_core:sc_out double wreal output #1 default
out2 dbl SC_Core:sc_out double wreal output #2 default
out3_dbl sC_core:sc_out double wreal output #3 default
outd dbl SC_core:sc_out double wreal output #4 default
outl bool SC_core:sc_out bool bool output #1 default
outl 3bit sC_core:sc_out sc_uint=8= 8-bit bus #1 default
out2_8bit sC_core:sc_out sc_uint=8= 8-bit bus #2 default

Copyright © Infineon Technologies AG 2024. All rights reserved.
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Generic Stimulus Parser — Advantages

Scalability:
i_stim_parser_genericl g - .
in1_bool[ W (72 beo mLdeneld] sim_done_o — Possibility to add/remove/rename ports from GUI without changing
inl_d| IN inl_d
in1_8bit| IN in1_8bit outl_dbl|[] outl_dbl C++ COde
out2_dbl[] out2_dbl . . .
outs_abl out3_dbl — This makes the block suitable for DUTs of any size
outd_dbl|[] out4_dbl
outl_bool[] outl_bool
: i outl_8bit[] outl_8bit Rl
CUStpO(;Tr]tlzab out2_8bit|] out2_8bit FIeXIbIIIty'
— — Customizable ports can be of three different types:
int stim parser generic::parse line(std::string com, — Bool > can only be setto ‘0’ or ‘1’
std::string args){ — 8-bit busses = Can be set through hex codes (e.g. 0xAB)
int ret=0;
if (com.compare (0,4, "SET_")==0) { — Double - double precision value (will be translated in a wreal
ret=set voltage(com, args); . .
}else if (com.compare (0,5, "RAMP ")==0) { signal when exported to virtuoso)
ret = ramp voltage(com,args); . :
Jelse if(com.compare (0,0, CHECK ")==0){ Their port type can be changed from GUI (no code changes needed)
ret = check voltage (com,args); — This makes the block suitable for both digital and AMS simulations
iéise {
ret=-2; .
STREAM REPORT INFO VERB(MSGID, "Line not valid", verbosity); Concurrency'
} B .
return ret; The three highlighted functions are coded Commands can be executed in para”el
} to dynamically select the port to be written or — E.g. you can ramp two supply signals at the same time or
read in run time:

stimulate a digital pin while an analog port is still ramping.

» Same code regardless of the number
of ports
No need to re-verify the IP whenever
its interface changes

2024-12-04 restricted Copyright © Infineon Technologies AG 2024. All rights reserved. 14



Dynamic port selection

2024-12-04 restricted

elaboration

simulation

[Create vectors of port structs]

Y

¢ Cycle through module
children
¢ Add found ports to vectors

[ Parse stimulus file ]

rset_voltage()—l—ramp_voltage()w

e Find port in vectors
e Check argument validity
e Compute v_step

v v

[ Schedule port SET ] [Schedule port RAMP]

e Find port in vectors
e Check argument validity

Copyright © Infineon Technologies AG 2024. All rights reserved.
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dig_port_struct <T>

Alias
port_ptr
to_write

val_to_write

Used for set_voltage()

wreal_port_struct

Alias
port_ptr
to_write
val_to_write
v_step
v_final

updating

Dynamic port selection (elaboration phase)

Used for set_voltage()

Used for ramp_voltage()

std: :vector<digital port struct<sc_core::sc_in<bool>>> bool_ inputs;
std: :vector<digital port struct<sc_core::sc_in<sc dt::sc_uint<8>>>> uint inputs;
std: :vector<wreal port_ struct<sc core::sc_in<double>>> wreal inputs;

for (const auto &child :

if (o _dbl !'= nullptr) {

this->get child objects()) {
sc_core::sc_out<double> * o dbl = dynamic_cast<sc_core::sc_out<double> *>(child);

wreal port_struct<sc_core::sc_out<double>> tmp wreal struct (o_dbl->basename(),o dbl) ;

std::cout << "Found output port:

" << child->basename () << "

s.wreal outputs.push back(tmp wreal struct);

2024-12-04 restricted

of type DOUBLE" << std::endl;

elaboration

[Create vectors of port structs}

e Cycle through module

children

e Add found ports to vectors

A

[ Parse stimulus file }

rset_voltage()—|—ramp_voltage()

e Find port in vectors
e Check argument validity
o Compute v_step

e Find port in vectors
e Check argument validity

v

[ Schedule port SET ]

Copyright © Infineon Technologies AG 2024. All rights reserved.
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[Schedule port RAMP]
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| - | Infineon
Dynamic port selection (simulation phase)

PORT1 PORT1

S~

updating = 1 ramp_ctr ++ [Create vectors of port structs]

A updating = 0

ramp_ctr --

e Cycle through module

PORT2
children
e Add found ports to vectors
updating = 0
Y
[ Parse stimulus file ]
c )_L
SC_THREAD SC_THREAD @) rset_voltage( amp_voltage()
set_voltage_th ramp_voltage_th ©
—_— ) . e Find port in vectors
S5 e Find port in vectors -
; o e Check argument validity
e Check argument validity
update_output_ev—r—update_output_ev: E o Compute v_step
7))
set_updated_ev ated ¢ ¢
t
SC_THREAD ramp_tpRatetey [ Schedule port SET ] [Schedule port RAMP]

update_output

2024-12-04 restricted Copyright © Infineon Technologies AG 2024. All rights reserved. 17
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Generic Stimulus Reader — Features

Comments:

Commands for Reg. Bank IF:
— # Line Comment... #

— Perform read operation on the Register Bank IF (e.g. I2C), and
check if read data is equal to EXP_DATA.
— I2C_READ <ADDR> <EXP_DATA>
— Perform write operation on the Register Bank IF (e.g. I2C)
— I2C_WRITE <ADDR> <DATA>
Wait statements:
— Wait for a specific amount of time expressed in MS, US or NS

— ## Multi line comment
continues here ##
Commands for double/wreal outputs:
— Ramp port "PORT_NAME" from current voltage to "V_FINAL" in
"T_DURATION US" ps.
RAMP command does not block the execution of the script.
— RAMP_<PORT_NAME> <V_FINAL> <T_DURATION_ US>
— Immediately set wreal/double output port "PORT_NAME" to "V_FINAL®
— SET_<PORT_NAME> <V_FINAL>

before executing the next command
— WAIT_<MS/US/NS> <TIME>
— Wait for a given boolean signal to change

Commands for Boolean and 8-bit outputs:

— Set the 8-bit port "PORT_NAME" to <VALUE>
— SET_<PORT_NAME> <VALUE>

Commands for input ports:

— Check the value of an input port against an expected value:
— CHECK_<PORT_NAME> <EXPECTED_ VALUE>

Commands for PW IF:

— Send “PW” as a password through the password generator
— SEND_PASSWORD <PW>

2024-12-04 restricted

— WAIT_POSEDGE <BOOL_IN PORT> or

— WAIT_NEGEDGE <BOOL_IN_PORT> or

— WAIT_CHANGE <BOOL_IN PORT>
Wait for all the executing ramps to end before proceeding with
the next commands

— WAIT_RAMPS

ALIAS:

Create an alias for a given input or output port
— ALIAS <PORT_NAME> <PORT_ALIAS>

Copyright © Infineon Technologies AG 2024. All rights reserved.
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Generic Stimulus Reader — Coside simulation

STIM

RAMP_OUT1_DBL
SET_OUT1_BOOL
WAIT_US 1
SET_OUT1_BOOL
RAMP_OUT2_DBL
WAIT RAMPS

RAMP_OUT2_DBL
SET_OUT1_8BIT

' EY

i_stim_parser_genericl

inl_bool| IN

inl_d| N
inl_

8bit| IN

inl_bool
in1_d

sim_done_o

{ out >sim_done_o

in1_8bit

Stimulus
Parser

pwd_rdy_o[}

i_i2c_driverl

12C_DRIVER
rdy i sda_i[ ¥——

reg_addr_i  sda_o[ }—>—
dev_addr_i scl_of —>—

out >sda_i
out >sda_o
out >scl o

(infineon

WAIT_US 1 PWD IF| pwd_tx_done_i[] rw_i
d_tx_by i
RAMP_OUT1 DBL © 3 it 3 il
— - REG BANK IF bx_done_o
I2C_WRITE ©x03 OxAB o _byte_o
E rstn i byte_valid_o
WAIT_US 1 : n -
clk_i
thit =
EXIT stim_path = "stimulus. txt" Khd det= 19,0
device_addr = OxAB clk_2Khz
3 N ramp_step_us = 0.005 CLOCK_SRC_SC
Stimulus file i o,
gl = Waveforms
[ ...emC.i_tb_demo.outl_dbl
44
2_
04!
...temC.i_tb_demo.outl_bool 1
M ...emC.i_tb_demo.out2_dbl
54
0
b ...emC.i_tb_demo.outl_8bit "hOO h3z
SystemC.i_tb_demo.scl_o
SystemC.i_tb_demo.sda_o ] | 1 | 1 | 1 | 1 | 1 1 | r
W] o I20:3-6 o I40t|2-6 o IGURIE—G o ISURIE—G I I I10(.':&-6I s I12(.':&-6I C I14[.':&-6I t I16[.':E-6I C IlB(.':e-GI IZUUIE—GI I IZZUIE—GI I I241'0'&2—6I t IZGOIE—GI I IZBC:E—GI I ISUC:E—GI s
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Questions &
answers

| Contact me at:

alessandro.putorti@infineon.com
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