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Hands on with TI’s Free SPICE Tool “TINA-TI”
• Installing The Software
• Finding and Placing Components
• Example Circuits in TINA-TI
• “Trust but Verify” method for op amps.
• Average Model, Transient Model and Green-Lis
• TI ONLINE Precision Labs Training
• Get Models at WWW.TI.COM/SPICERACK
• Using a component already in TINA
• How to Import a .TSM File
• How to Import a .LIB File
• Results Window Overview
• Enable Instant Diagram Drawing
• Electric Rules Check
• Offset Voltage Measurement
• Transient Analysis Input / Output Voltage Swing
• Bandwidth testing
• Slew Rate 2

• Noise Analysis
• Voltage Generator as a Square Wave
• Voltage Generator as a Triangle Wave (Example Circuit)
• Voltage Generator as a Piecewise Linear Source
• Phase Delay Calculation
• Stability Calculation
• Adding and Removing Variable Sweep Feature
• Change Axis in Results Window
• SEPIC Converter Example LM5022 (Transient Model)
• Flyback Converter Example
• Adjusting Analysis Parameters when necessary

– Will Not Converge / Need More Resolution
– Capacitor on Operation Amplifier Input Causes 

Convergence Error
– Need More Memory
– Output Waveform is Truncated 

TI E2E Online Support: 
https://e2e.ti.com/support/development_tools/webench_design_center



Installing Tina-TI
• Search Tina from www.ti.com
• Choose “tina ti download” link
• Choose Link: TINA-TI SPICE-Based Analog Simulation Program | TI.com
• Download in your Preferred Language
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Components Already in TINA
• Click on the Hand Symbol, Far Right, and Search OPA354
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USE THE NEWEST MODELS FROM TI.COM
START WITH .TSC FILE IF POSSBILE



Getting Started
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ground capacitorresistor jumper

toggle switch voltage meter voltage sources signal generator

diode zener

schottky

NFET PFET Op Amp

Top Row (Menus):
Commands associated with files, 
types of analysis, Test and 
measurement options, and help

Second Row (Icons):
File operations, text, hide and wiring 
feature selection, etc

3rd and 4th rows (Icons and Tabs):
3rd Row icons select component type
4th row tabs select component group

Component
Search Drop Down

for all these
components



Example: Placing components & Wiring Tool

• Go to Spice Macros and Choose Operational Amplifier
• Scroll Down to OPA330
• Choose a Resistor from the Basic Tab
• Choose Signal Generator from Sources Tab
• Add a Jumper for VCC and VSS to connect to other parts of the circuit
• Practice using Wiring tool with

1. Space Bar
2. Hover over Red X
3. Might need to hold down on right mouse button to draw
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• Hover over Red X on component for Wiring Tool

• Use Space Bar to Start Wiring Tool

• Choose Pencil from Second Row Icons

• Insert Wiring from Menus

• Hold down on Right Mouse Button to keep Wiring 
Tool Up (if necessary)

TIP:  Wiring Tool



TRUST BUT VERIFY

• On TI’s E2E Forums
• https://e2e.ti.com/blogs_/b/analogwire/arch

ive/2017/07/27/trust-but-verify-spice-
model-accuracy-part-1-common-mode-
rejection-ratio-cmrr
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Op Amp Model: Open Loop Gain

8

Aol opa320_TG.TSC



Op Amp Model: Open Loop Output Impedance
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Zo(dB) = Vout(dB)
Zo(ohms) = Vout(Logarithmic)

Zo opa320_TG.TSC



Op Amp Model: Closed loop output impedance
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Zout(dB) = Vout(dB)
Zout(ohms) = Vout(Logarithmic)

LMV844 Zout_TG.TSC

Should Be:
Zout (ohms)



Offset Voltage Measurement
• Example Circuits:

1. “01 - Vos and Ib - OPA188.TSC”
2. “01 - Vos and Ib - OPA211.TSC”

• Analysis  DC Analysis  Calculate nodal voltages

OPA188

OPA211

01 - Vos and Ib - OPA188.TSC

01 - Vos and Ib - OPA211.TSC



Transient Analysis  Input / Output Voltage Swing
• Example Circuits:

1. “02 - Input and Output Swing - OPA140.TSC”
2. “02 - Input and Output Swing - OPA277.TSC”

• Analysis  Transient  OK
• View  Separate Curves
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02 - Input and Output Swing - OPA140.TSC

02 - Input and Output Swing - OPA277.TSC



Results Window
• Curser Window Stays on Top
• Bottom Left Corner has Red & Blue 

Button to get Results Window Back

• Right Click Mouse for Automatic Gain 
and Phase Calculation
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Zoom in 100% scale

Legend

Curser A & B

Post Processor



Enable Instant Diagram Drawing
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• This has the results window refresh continuously during a simulation
• Analysis  Options  check box “Enable instant diagram drawing”



Separating Curves with :1 on Meters
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Voltage 
Meter

Vin:1 will be first waveform shown because “:1”
Vout:2 will be second waveform “:2”

TIP: add “:1” to any meter name to show all output Waveforms 
separately.

Example Double Click “Vin” to                       to open voltage generator 
menu and change Label to “Vin:1”.



Bandwidth Testing
• Example Circuit:

o “03 - Bandwidth - OPA171.TSC”

• Analysis  AC Analysis  AC Transfer Characteristic  OK
• Use “a” “b” cursers for analysis.  
• -3dB point is 23dB Gain & 160kHz Bandwidth
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03 - Bandwidth - OPA171.TSC



Slew Rate

• Example Circuit:
o “04 - Slew Rate - OPA277.TSC”

• Analysis  Transient  OK
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04 - Slew Rate - OPA277.TSC



Voltage Generator Configuration

• Example:  
Set Voltage Generator for 0V to 3.3V 10kHz Square Wave

• Choose Voltage Generator Symbol
• Double Click to Set Parameters
• Set DC Level [V]  1.65V
• Go to Signal  Unit Step  Press …     Button
• Set Amplitude [V] (A)  1.65
• Set Frequency [Hz](f)  10k
• Set Rise / fall time [s] (tau) 10n

Waveform Results 
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3.3V



Voltage Generator as a Triangle Wave – OPA354
• Example Circuit:

o “_OPA354 Circuit.TSC”

• Double Click on “VIN:1” Voltage Generator Symbol
• Set a “DC Level [V]”

• Choose the … 3 dots next to Signal

• Choose Triangle Waveform at Top
• Set Amplitude and Frequency
• Be sure to use lower “k” for killihertz
• Analysis  Transient  OK
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This Creates a Triangle Wave from 0 to 3.3V



Generating a Piecewise Linear Voltage Source
• Double Click on “Vin” Voltage Generator Symbol

• Choose the … 3 dots next to Signal

• Choose Piecewise Linear at Top
• Add in REPEAT FOREVER feature
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“REPEAT FOREVER”
Feature

Use Test Button to see Preview



Phase Delay Calculation
• Example Circuit:

o “_OPA354 Circuit Phase Shift.TSC”

• Analysis  AC Transfer Characteristic  OK
• Delete VFB Curve
• User Curser to check phase delay at 40kHz, result is 1.22 degrees lag
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_OPA354 Circuit Phase Shift.TSC



Stability Calculation – OPA354 (1 of 2)
• Example Circuit:

o “_OPA354 Stability.TSC”

• Add in 1TF capacitor and 1TH Inductor into Feedback Loop
• Add Voltage Generator VG1
• Analysis  AC Analysis  AC Transfer Characteristic  OK

_OPA354 Stability Measurement.TSC



Stability Calculation – OPA354 (2 of 2)
• Example Circuit:

o “_OPA354 Stability.TSC”

• Add 
o Use Legend Feature and Delete: VFB and Vo curves.
o Choose Legend Feature

o Delete Phase Curves for: Aol, OneOverBeta, VFB
o Choose Vo Curve from top of Legend “Gain”
o Separate Curves 
o Collect Curves ( now see Vo Phase from 40 – 110 )
o Right Click and Choose “Phase margin…”
o Box will display showing Calculated Phase Margin

Right Mouse Button
“Phase margin” Feature
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Choose “More >>”

Choose Post Processor Feature

MORE
Button

Post Processor Button
In Results Window

Post Processor Function (1 of 2)



Post Processor Function (2 of 2)
• Example Circuit:

o “_OPA354 Stability.TSC”

• Add Calculations
o Open Loop Gain Aol = 1/VFB(s)
o Closed Loop Gain Curve 1/β = Vo(s)/VFB(s)    (Tina does not allow a “1” to start, so name “OneOverBeta”)
o Vo is loop gain = Aol x β

• STEPS:    Line Edit “1/VFB(s)”,  New function Name “Aol”  Create
Line Edit “Vo(s)/VFB(s)”,  New function Name “OneOverBeta”  Create

Post Processor Button
In Results Window



Noise Analysis
• Example Circuit:

o “05 - Noise - OPA211.TSC”

• Analysis  Noise Analysis  OK
• 4 Results Are Calculated
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1 2 3 4

Choose all 4 check boxes

05 - Noise - OPA211.TSC



Adding & Removing Variable Sweep Feature
To Add Component Parameter Sweep
1. Example Circuit: “_OPA354 Circuit.TSC”
2. Click on           button next to zoom.
3. Click on          and choose Start/End/Number of Cases

To Remove Component Parameter Sweep
1. Follow the same steps to get to “Control object 

selection”
2. Press “Remove”

Variable Sweep Button



Double Click on Axis to Change Settings

• Double Click on Axis Values to Change

28



Op Amp to Drive SAR Converter

• Analysis  Transient  OK
• View  Separate Curves
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SAR drive with OPA320.TSC



Flyback Converter using UCC28C44 – Transient Model
• Example Circuit:  _UCC28C44 Flyback.TSC
• Standard Flyback Converter with Optocoupler Feedback.
• Includes UCC PWM controller, Transformer, Vref TL431 and Opto-coupler
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Note
TI’s has new  ATL431 and ATL432

Modern update to TL431, TLV431, etc. 
Adjustable Output 2.5 – 36Vin

Internal Comp – Stable with no Cap 
High Output Current Drive 35uA – 100mA

Min Cathode Current for Reg = 35uA

_UCC28C44 Flyback.TSC



Lots of Example Circuits

• In TINA-TI Examples Folder  C:\Program Files (x86)\DesignSoft\Tina 9 - TI\EXAMPLES
• TI’s online E2E Forum Community
• The circuits and models provided in this training
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TI Precision Labs Training Online

• TINA-TI Video Training Series: https://training.ti.com/tina-ti-video-training-series
• Webench Power Designer Training Series: https://training.ti.com/webench%C2%AE-power-designer-training-series
• Webench Filter Designer Video: https://training.ti.com/webench%C2%AE-filter-designer-video
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How to Import a .TSM file ?

• Insert  Macro  find .TSM file  Open
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CSD18509Q5B.TSM



Where can you find SPICE Models?
www.ti.com/spicerack
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Search Here



How to Import a .LIB file ?

• Tools  New Macro Wizard
• Press the Yellow Button and Choose your .LIB file.
• Chose Next, then Nexts again.
• Save off new .TSM file
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_BSS138.LIB _MMBT3904.LIB



Will Not Converge / Need More Resolution
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• Go to Analysis  Ste Analysis Parameters  “TR maximum time step [s]
– Decrease from default 10G to 1u (to start)
– Decrease further to 10n if necessary

Try 1u to start
Then go to 10n or more

CONVERGENCE
ISSUES



Capacitor on Operation Amplifier Input Causes 
Convergence Error

• Problem: Capacitor added to input of Operation Amplifier causes a Convergence Error.
• The problem is that due to the small capacitance value inserted, the program subdivides times steps in order to 

reach the required accuracy and the time step goes too low, which may cause numerical instability.
• Set Analysis Parameters

– DC absolute current error [A] (1n)  set to 10n
– DC absolute voltage error [V] (1u)  set to 10u
– DC relative error [%] (1m)  set to 20ms
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CONVERGENCE
ISSUES



Need More Memory?

• Analysis  Options …  Check “Disable Warnings for Large Size…”
• Analysis  Set Analysis Parameters Max no. of saved TR points

– Increase to 3000000

CONVERGENCE
ISSUES



Output Waveform is Truncated – Search our E2E Forums
http://e2e.ti.com• Square wave output of Signal Generator is truncated

• Solution is to change “TR excitation subdivisions” from default of 10 to 1000.
• Analysis  Set Analysis Parameters…  Scroll down to Bottom to find Parameter
• See all the details on this particular issue our E2E Forums:

http://e2e.ti.com/support/development_tools/webench_design_center/f/234/t/371450
• TI’s E2E forums are the place to ask questions of TI applications engineers
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CONVERGENCE
ISSUES
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