Electronics Simulation
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OUTLINE:

» Why we need electronics?

» What circuit are we using?

» How to simulate the circuit using RASER?
> Practice



Why we need electronics?

We need electronics to amplify and convert
the current signal from the detector into a
voltage signal-
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What circuit are we using?

UCSC read out board

E223 >
1
- 1 8
R16 Q7 1000 pF
637 1000pF |, capog03
RES1206 [2 CAPOGO3
]G
L4
470
~N
c24
1] L2
|
3.3n
CAP0201
R15
LA
3k
o RES0201 Qs
R14 s n CiSH 0T
475 |
lf} 3.3nF
~n| RESD201 L CAFO402
2
BP7 y
I I 1 DEECORLE w} . 1712 o2]
T I I R}"
BOND_PAD o = Y iy
Qs 9 8 c23 |3
Bl = ~ = n 8 |capo201 IGND!
g 5% ¢ Zs8 o o
el
BP8 - 5 ~N
1
CAP0201
BOND_PAD 9

[TcT 1]y — 4



How to simulate the circuit using RASER?
SPICE Introduction: What is SPICE?

SPICE&Simulation Program with Integrated Circuits Emphasisf{485, H=ENFIERIAZ{A5H](Berkeley)/nRAE THITTEYLE
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The NGspice is built into the RASER software.


https://blog.csdn.net/wxh0000mm/article/details/81329098

How to simulate the circuit using RASER?

Stepl: Create a ‘-cir’ file

I1 2 © pulse(O -10u © 0.1n 1n 0.00000001n 20n 0)
* input current source

VCC 6 O dc 2.25

* VCC, DC source

Rin 2 © 1MEG

* resistance of the sensor

C6 2 © 20p

* capacitance of the sensor
G223 331

X1 5 3 © BFR840OL3RHESD

* the amplifier BFR840L3RHESD
Rl 3 4 4700

* feedback resistance

R2 4 5 3k

C2 45 3.3n

C5 5 out 3.3n

R4 out © 50

L1 56 47U

Example:/sicar/paras/TI-cir

.subckt BFR840L3RHESD 1 2
=

Rcx 15 1 1.57895

Rbx 25 2 1.92983

Rex 35 3 0.0800447

*

CBEPAR 22 33 1.9449E-013
CBCPAR 22 11 3.44161E-014
CCEPAR 11 33 2.24848E-013
LB 22 20 3.04259E-010
LC 11 10 2.88058E-010
CBEPCK 20 1E-014
CBCPCK 20 10 1.5502E-014
CCEPCK 10 30 1E-014

LBX 20 25 9.04631E-011
LEX 30 35 3.71422E-011
LCX 10 15 9.15043E-011

¥

R_CS_npn 55 5 500

¥

BFRE40OL3RHESD: BFR840L.3RHESD - Infineon Technologies
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.control

tran ©.1p 206n

* <step> <stopping time>
wrdata ./tl.raw v(out)

* save raw data
.endc

.end



https://www.infineon.com/cms/en/product/rf/rf-transistor/low-noise-rf-transistors/bfr840l3rhesd/#!designsupport

How to simulate the circuit using RASER?

Step2: Call ngspice for circuit simulation

7

In the sicar folder:

mkdir —p output/fig

bash-4.2% mkdir -p optput/fig

bash-4.2% 1s

bjt dd @ SiC.msh bjt dd @ Si.msh cfg ext LICENSE Makefile optput paras raser README.md setting tests

source cfg/setup-sh
raser-shell

bash-4.2% source cfg/setuﬁ.sh
Setting up raser ...

bash-4.2% raser-shell
Apptainer> |}




How to simulate the circuit using RASER?

Step2: Call ngspice for circuit simulation

7

Apptainer>ngspice

Apptainer> ngspice

* ngspice-34 : Circuit level simulation program
* The U. C. Berkeley CAD Group
* Copyright 1985-1994, Regents of the University of California.

* Copyright 2001-2020, The ngspice team.

* Please get your ngspice manual from http://ngspice.sourceforge.net/docs.html
* Please file your bug-reports at http://ngspice.sourceforge.net/bugrep.html

* Creation Date: Sun Jan 31 11:43:30@ UTC 2021

ngspice 1 -> set ngbehavior=nomc
ngspice2 >source /scratchfs/atlas/livanpenqg/sicar/paras/TI-cir

ngspiée 1 -> set ngbehavior=nomc
ngspice 2 -> source /scratchfs/atlas/liyanpeng/sicar/paras/T1.cir

Circuit: t1 circuit

ngspice3->exit



How to simulate the circuit using RASER?

Step3: Plot

x*

Apptainer> python raser/elec/ngspice_get_fig:-py ti1-raw

bash-4.2% raser-shell

Apptainer> python raser/elec/ngspice get fig.py tl.raw
sh: 1: sed: not found -
Info in <TCanvas::Print>: pdf file ./output/fig/t1l.pdf has been created O
figure has been saved in ./output/fig/t1.pdf -
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Apptainer> exit
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hand-on practice

Follow the steps on slides 7 to 9 of the PPT to obtain
the output signal of TI by yourself:

e cd ~/tutorial

o EBTlcir\DZRMNEERE TEHE| A EE H 2] EHILAY~/tutorial/paras/ T
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