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1. Introduction

The RastreCurve 2Plus is a fault locator and tracer for electronic boards and modules, also known as an
analog signature analyzer (ASA — Analog Signature Analysis) or Curve Tracer. It combines the functions of a
signal generator and an XY oscilloscope in a single USB module, making it possible to diagnose boards
without powering them and, in most cases, without a schematic or boardview.

In short: the equipment injects a low-energy alternating signal into a point of the powered-off board,
measures the resulting voltage and current and draws the VI curve — the “signature” of that point. By
comparing the signature of a faulty board with that of a good board (physical or stored), the fault shows up
as a difference in the drawing. The complete theory is in chapter 2.

1.1 What the 2Plus offers
¢ Real-time comparison with 2 channels (good board x faulty board) and 2 Channels FULL mode (two
technicians working at the same time).

e Comparison with memory: projects (“virtual boards”) with a photo of the board, visual marking of
components and curves stored pin by pin.

e 4 power profiles for testing and for storing: Low, Normal, Automatic and Maximum.
¢ Special tests: Impedance, Saturation, 3D (4 profiles), Switching (3 points) and Pulse (yellow channel).
¢ Adjustable comparison tolerance, bad-pin report and file protection against editing.

¢ Free access to the Curve Cloud (more than 1,100 projects shared by the community) and opening of
curves from the 10 Vpp and 20 Vpp models.

o Lifetime software license for Windows; comparison mode also on Linux, macOS and Android (via
USB/OTG). Languages: Portuguese, Spanish, English, Italian, French and Slovak.

1.2 2Plus and Lite: what is different

In the principle of curve comparison the two models are identical: compare one circuit with another — if the
curves match, the circuit is OK; if they do not, there is a fault. It is painstaking, step-by-step work, but very
rewarding. The 2Plus stands out for its extra tests, which make it possible to test active components
directly on the board.

maon T,

Power profiles for testing 4 4

Power profiles when storing 4 1

Test channels / pulse channel 2/1 2 / none
VI curves, 2-channel comparison, projects with photo, visual marking Yes Yes
Curve cloud, support and updates free of charge Yes Yes
Impedance test Yes Yes
Saturation, 3D (4 profiles), switching and pulse tests Yes No
Store saturation, 3D, impedance, switching and pulse tests Yes No
Curve protection with password and backup Yes No
Open and test curves from the 10 Vpp and 20 Vpp models Yes No
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1.3 Where it can be used

On practically any electronic board: automotive (ECU, ABS, instrument clusters), industrial (inverters, PLC,
CNC, soft-starters), home appliances and white goods, air conditioning and inverter units, TV and audio,
computing (motherboards, notebooks, printers), telecommunications, medical and hospital equipment,
agricultural, marine, aviation, scales, welding machines, among others.
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2. How it works: the theory of signature analysis

This chapter explains why the RastreCurve finds faults without a schematic and without powering the
board. Understanding the theory helps you choose the right profile, interpret the curves and avoid
confusing a normal characteristic of the circuit with a fault.

2.1 The central idea: comparing signatures

Every point of a circuit has its own electrical behavior: it lets more or less current through, stores energy
(capacitors and inductors) or only conducts above a certain voltage (diodes, transistor junctions, IC pins).
When we apply a known signal and record how that point responds, we obtain a drawing that works like a
fingerprint — the analog signature of the point.

¢ Two identical, good boards have the same signature at the same point.

¢ |f a component in the net changes (burns, shorts, opens, loses capacitance, becomes leaky), the
drawing changes.

¢ Thatis why you do not need to know how the circuit works: just compare point by point. It is
painstaking, step-by-step work, but very rewarding — and once the good board has been stored, it
never has to be done again.

2.2 The measuring circuit

Inside the RastreCurve there is a sine-wave signal generator connected to the test point through a fixed 10
kQ impedance. The channel probe goes on the board point and the green lead on GND. The equipment
measures the voltage at the point (X axis) and the current (Y axis), which is calculated from the voltage
drop across the 10 kQ.

Internal 10 kQ Channel 1 (red probe)
® A
I - Y axis >
Sine- limits the current and works
'Zre]e‘:vai\:)er as a sensor: | = V(10k) / 10 kQ Z Component or Vi K s
4 I»-?z — 1 kHz net under test
up to 8 Vpp
| ,
—1

— GND (green lead)

Figure 2 — Measuring circuit: generator, internal 10 kQ and the component (Z) form a voltage divider

The 10 kQ and the component form a voltage divider:

NOTE
V(point) = Vgenerator x Z / (Z + 10 kQ)
| = Vgenerator / (Z + 10 kQ)

The shape of the curve therefore depends on the relationship between the impedance of the point (Z) and the
fixed 10 kQ. The 10 kQ also limits the current, protecting the circuit under test.

Impedance of the point (2) What happens in the divider
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Impedance of the point (2Z) What happens in the divider

Almost all the voltage drops across the 10 kQ); the

Z =0 (short) current is maximum and the voltage at the point is Vertical line
almost zero
Z=10kQ The voltage is split in half Line tilted at ~45°

Almost all the voltage stays at the point; current almost

Very high Z (open) Horizontal line

zero
Reactive Z (Cor L) Voltage and current are shifted in time Ellipse / spiral
Non-linear Z (diode, IC) The impedance changes with the applied voltage Curve with “knees”

2.3 From the sine wave to the drawing on the screen

In each cycle of the signal, the equipment records more than 900 pairs of values (voltage, current). Each
pair becomes a point on the XY graph — as on an oscilloscope in XY mode (Lissajous figure). The sequence of
these points forms the curve. In the figure below, the colored dots show the same instant on the time
graphs and on the VI curve: since in a capacitor the current leads the voltage, the drawing becomes an
ellipse (here, a circle, because the reactance equals the 10 kQ).

Voltage at the point — X axis Resulting VI curve

0 10 20

Current — Y axis (leading: capacitor)

time (ms)

Figure 3 — The voltage (X axis) and the current (Y axis) over time form the VI curve

2.4 Resistance: the slope of the line

In a resistor, voltage and current are proportional and in phase (Ohm’s Law, V =R x ), so the curve is a
straight line. The slope indicates the value: the lower the resistance, the more vertical (closer to a short);
the higher, the more horizontal (closer to an open). With the internal 10 kQ impedance, a 10 kQ resistor
sits at about 45°. Very low resistors look like a short and very high ones look open.
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Resistors: the slope indicates the value

| (current) short 0 Q)

V (voltage)

Figure 4 — Family of resistors: from short (vertical) to open (horizontal)

2.5 Reactance: capacitors, inductors and frequency

Capacitors and inductors store energy, so current and voltage are out of phase — the line opens into an
ellipse. The “resistance” they offer is the reactance, which depends on frequency:

NOTE

Capacitor: Xc=1/ (2 x mt x f x C) — decreases as the frequency increases.

Inductor: XL =2 x it x f x L —increases as the frequency increases.

That is why the same capacitor changes its drawing depending on the power profile: at 4 Hz its reactance
is high and it hardly interferes; at higher frequencies the reactance drops, the ellipse becomes vertical and
the capacitor starts to “look like a short”, dominating the curve of the point:

The same 1 uF capacitor at different frequencies
Low - 4 Hz

Normal - 20 Hz Maximum - 50 Hz 1 kHz (Automatic)
Xc = 39.8 kQ Xc = 8.0 kQ Xc =3.2kQ Xc=159Q

Figure 5 — A 1 uF capacitor seen at different frequencies

100 nF 398 kQ 80 kQ 32 kQ 1.6 kQ

1uF 39.8 kQ 8.0 kQ 3.2kQ 1590
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10 pF 4.0 kQ 796 Q 318 Q 16 Q

100 pF 398 Q 80Q 320 1,60Q

Rule of thumb: when the reactance becomes much lower than 10 kQ, the capacitor dominates the point
and hides the other components. That is why boards with large capacitors call for Low Power (chapter 8).

The direction of the spiral

Because the RastreCurve excitation is pulsed (section 2.7), the curve of a reactive component starts at the
center and does not close perfectly: it forms a spiral. The direction of rotation identifies the component:
capacitor clockwise (the current leads the voltage) and inductor counterclockwise (the current lags). The
width of the spiral depends on the value of the component.

Capacitor Inductor
CLOCKWISE spiral COUNTERCLOCKWISE spiral

Figure 6 — Direction of rotation of the spiral: capacitor (clockwise) and inductor (counterclockwise)

2.6 Semiconductors: diodes, transistors and ICs

A PN junction (diode, base-emitter or base-collector of a transistor) practically does not conduct when
reverse biased and starts conducting strongly above about 0.6 to 0.7 V (silicon) when forward biased. The
result is a curve with a “knee”: horizontal on one side (open) and vertical on the other (conducting). A
Zener diode shows a second knee at the Zener voltage. Integrated circuit pins usually combine internal
protection diodes with resistances, producing characteristic mixed shapes.

In the sheet below we have gathered the most common signatures — it is worth keeping it at hand on the
bench:
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Alguns exemplos de curvas comuns / Some examples of common curves / Algunos ejemplos de curvas comunes

Circuito Aberto / Open circuit / Circuito Fechado(Curto) / Short / Resistores / Resistors / Resistencias Capacitores / Capacitors / Indutores / Inductors / Inductores
Circuito Abierto Circuito Cerrado (Corto) Condensadores

Diodo Direto / Direct Diode / Diodo Inverso / Inverse Diode / Zener Direto / Direct Zener / Cls Semicontutores / Semiconduc-
Diodo Directo Diodo Inverso Zener Directo <4V 4V tor ICs/ Semiconductores Cl

Resistors + Capacitors/ Direct Diode+Capacitors / Diode+Capacitors Reverse / Direct Diode and res. Parallel / Inverse Diode and res. Parallel /
Resistencia + Condensadores Diodo+Condensadores directo Diodo+Condensadores Inverso Diodo Directo y res. paralela Diodo Inverso y res. paralela

Direct Diode and Res. Series / Inverse Diode and Res. Series / Cl + resistor serie / IC + Series Resis-  Cl + Resistor paralelo / IC + Parallel Cl + Capacitor / IC + Capacitor /
Diodo Directo y Res. serie Diodo Inverso y Res. serie tor / IC + Resistencia en serie resistor / IC + Resistencia paralela Cl + condensador

Figure 7 — Examples of common curves (RastreCurve reference sheet)

2.7 Pulsed excitation x continuous excitation

There are two excitation philosophies in signature analyzers:

e Continuous (used by instruments such as ABI and Huntron): the signal is applied non-stop; the circuit
reaches steady state and the equipment captures an already stabilized cycle (about 100 samples per
cycle). Capacitors and inductors appear as closed ellipses.

e Pulsed (RastreCurve): the signal is applied in 1.5 ms pulses and each capture starts at the beginning
of the sine wave. The acquisition includes the transient response — charging and discharging of
capacitors, reaction of inductors. Capacitors and inductors appear as spirals whose direction
identifies the component.

Continuo — sinal ininterrupto Pulsado — 1 ciclo, pausa, repete

SVAVAVAVAVAVAVAVAVAY Vi Vot Vo Vo

Figure 8 — Continuous signal (left) x pulsed signal, one cycle with a pause (right)

A
. b
Capacitor

Figure 9 — Capacitor: ellipse with continuous excitation (left) and spiral with the RastreCurve pulsed excitation (right)
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w—— TT——

Type of excitation Continuous Pulsed / restarted at each capture
Use of the transient No (discarded) Yes — it is a source of information
Typical shape of Cand L Ellipse Spiral (direction indicates C or L)
Main information Steady-state impedance Transient response + impedance

Only for 1.5 ms — safe for CMOS,

Energy applied to the circuit Continuous .
gy app microcontrollers and sensors

The two methods are complementary. The pulsed method better reveals the dynamic and reactive
behavior of components — useful for capacitors, inductors and dynamic faults — and applies less energy to
the circuit.

2.8 The curve belongs to the net, not to the component

With the components soldered in place, the instrument measures everything connected to the point. The
curve is the sum of the behaviors: a diode alone shows the typical knee; with a resistor in parallel, the
“open” part tilts; with a capacitor in parallel, a spiral appears that may hide the diode.

The curve represents the WHOLE NET connected to the point

Diode alone Diode + 10 kQ resistor Diode + 1 pF capacitor

Figure 10 — The same diode with different components connected in parallel

¢ That is why the same component in different circuits has different curves —always compare the
same point on identical boards.

¢ A shorted capacitor makes all points on the same line show a short. To find the culprit, isolate
sections (remove a series diode or the suspect IC) and measure again.

2.9 Why there are power profiles

Each profile changes the frequency and the amplitude of the signal. The frequency controls how much
capacitors and inductors interfere (section 2.5); the amplitude controls how much of the semiconductor
junctions is “explored” (8 Vpp bias the junctions well beyond the knee; 4 Vpp protect low-voltage circuits).
See how a diode with a 4.7 uF capacitor in parallel appears in each profile — only at Low Power is the diode
still recognizable:
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Diode with a 4.7 pF capacitor in parallel, seen in the 4 profiles

Low - 4 Hz / 4 Vpp Normal - 20 Hz / 8 Vpp Maximum - 50 Hz / 8 Vpp Automatic - ~200 Hz

Figure 11 — The same point seen in the 4 power profiles

Detailed selection rules are in chapter 8.

2.10 How the software compares and calculates the difference

In a comparison, the reference curve (memory or good board) and the measured curve are drawn together.
The software compares the more than 900 samples of the two curves and calculates a percentage
difference index from the area between them. If the value exceeds the tolerance (2% to 20%, default 5%),
the result turns red with a thumbs-down.

Comparison: memory x real measurement

Memory (good board)
= Real (board under test)
[ Difference area

Different: 18 %

Figure 12 — Memory curve (red), real curve (green) and the difference area

TIP

The shape of the curve is the most important information; the number is supporting information. Small error
values do not necessarily indicate a fault, and small differences in the central part of the curve deserve attention.
Differences only in the left part (reverse bias) are usually tolerable.

Real example: a small difference that was the fault

A power supply with a TNY IC did not work. In the comparison, only the BYPASS pin showed a small
difference (about 2%). This pin has the 100 nF bypass capacitor, which sets the IC current limit; on the
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faulty board it measured less than 20 nF, and the IC shut down. After replacing the capacitor, the power

supply worked again.

sW s2
N oA
470 @
i g S1
# 2 Me | -
s sPm|[To— — 50V
s ENUV 10V -
0.1 uF 1Y
fy ——

Figure 13 — TNY circuit: the 0.1 uF bypass capacitor (circled)

canal 2

o~ =

__— piferent®
2% E
rmm—
| aviso  Potancd
|

Normal

Exparter imageen G

ok/ s.lr[m
L)

o8
PPN N o 4 37082009

Figure 14 — Comparison of the BYPASS pin: a small but real difference

2.11 Earth, GND and chassis ground

The three terms are often used as synonyms, but they have nuances:

Earth (PE): physical connection to the ground, used for safety and to reduce interference.
Chassis / signal ground: the local reference of the circuit (the board ground plane, the negative).

GND: generic term for “common reference”. On the RastreCurve, the GND terminal (green) is the
reference point of the instrument, which you connect to the negative, to the board ground or, if you
wish, to a physical earth.

A physical earth connection is not required to use the RastreCurve, but it can help in very noisy

environments. What matters is that the equipment GND is on the same reference as the measured point —

and, if the board has separate grounds, to bridge them or measure in stages (chapter 9).

2.12 Limitations of the method

The test is performed with the board powered off; it does not replace functional verification with the
circuit powered.

Components in parallel add up their curves — sometimes you need to isolate sections to find the
culprit.

Programmable components (microcontrollers, FPGAs, DSPs) and ICs with a charge pump may show
variable or unstable curves.

Internal logic faults (corrupted memory, firmware) do not show up in the curve; if nothing is found,
carefully examine memories, processors and ICs that run hot.

Components from different manufacturers may have slightly different curves; be suspicious when
the difference repeats on several pins.
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3. Safety and precautions

WARNING

All tests must be performed with the board or module completely disconnected from the mains and without
batteries.

Discharge all capacitors before starting — especially power-supply filter electrolytics, which can hold tens or
hundreds of volts. Confirm the discharge with a multimeter.

Never connect the RastreCurve to a powered circuit. The software itself shows this warning blinking on the main
screen.

¢ Use an antistatic wrist strap, gloves or mat when handling sensitive boards and components.

¢ Do not touch the board or the probe tips with your fingers during measurement — this adds noise and
changes the curve.

¢ Avoid non-original notebook power supplies on the computer used with the equipment: they can
inject noise and mains voltage that disturb the acquisition.

¢ Do not inject external signals into the board during the test.
¢ Isolate and ground the chassis of the equipment under test whenever possible.

¢ If you bridge (“jumper”) separate grounds to make testing easier, remove all jumpers before
powering the board again.

¢ The RastreCurve 2Plus is manufactured in compliance with the RoHS directive.
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4. Getting to know the equipment

4.1 Package contents

TIP

1 RastreCurve 2Plus acquisition module;

1 pair of needle-type test probes (red and black);

2 green ground (GND) leads;

1 yellow lead with clip (pulse channel);

1 USB cable;

DVD with software, drivers, manuals, videos and the serial number printed on the envelope.

Keep the DVD envelope: the serial number is required to register the software and to download updated versions
from the website.

4.2 Front panel and connections

b4 id [TES

Rastre Curve Systems
WWW. rastrecurve.com

\‘.

USB indication (connector on the side)

LED indicator (blinks when generating pulses)

YELLOW - Pulse / Trigger channel

RED - Channel 1

GREEN - GND / Ground (2 terminals)

BLACK - Channel 2

Figure 15 — Front panel of the RastreCurve 2Plus

Channel 1 Red
Channel 2 Black
GND (2 terminals) Green
Pulse / Trigger Yellow
LED —
USB —

Main test probe. Used in all modes (it is the only channel used when creating
projects and in the impedance test).

Second test probe: second board in the 2-channel comparison, or control
terminal (base/gate) in the switching test.

Measurement reference (ground). One terminal for each channel; connect it to
the board ground point.

Generates pulses synchronized with the sine wave to trigger the gate/base of
transistors, MOSFETSs, TRIACs, SCRs and optocouplers (Pulse Test). In the
Saturation Test it supplies 5 V through a 10 kQ series resistor.

Blinks while pulse generation is active.

Connector on the side of the module. Communication with the PC and power
supply of the equipment (there is no external power supply).
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5. Technical specifications

Channels

Output impedance (series)

Maximum test current
Signal application time
Power profiles
Frequency range
Samples per curve

Power supply

3 —two for testing/comparison/storing (Channel 1 and Channel 2) and one for
pulse triggering (yellow)

10 kQ, fixed in all profiles

10 mA

1.5 ms per measurement (pulsed excitation)

4 — Low, Normal, Automatic and Maximum (table below)
4 Hz to 1 kHz

More than 900 (V, 1) pairs per cycle

Via the USB 2.0 port only

Windows (XP SP3 to Windows 10/11, 32 or 64 bits); comparison mode also on

Operating system Linux, macOS and Android via USB/OTG

Comparison tolerance Adjustable from 2% to 20% (default 5%)

Power profile parameters

Low Power 4 Hz 2Vp 4 Vpp

Normal Power (default) 20 Hz 4Vp 8 Vpp

Automatic Power 20 Hz to 1 kHz (variable) 4\Vp 8 Vpp

Maximum Power 50 Hz 4 \Vp 8 Vpp
NOTE

Low Power is also called “minimum”. Profile selection is detailed in chapter 8.
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6. Software installation

6.1 Where to get the installer

The software can be installed from the DVD supplied with the equipment, but we recommend downloading
the latest version from rastrecurve.com (software download area): enter the serial number printed on the
DVD envelope and click Download Setup or Download All.

The DVD contains the folders Driver, Manual, Software acesso Remoto (remote access software, so
technical support can access your computer if necessary), Suporte, Video (repair and procedure videos)
and the installer Setup_RastreCurve_2Plus.

Titens |

© Unidade de DVD-RW (D:) Rast X =+

4 (] (J > Unidade de DVD-RW (D:) Rastre Curve > Pesquisar em Unidade de DVD-R  Q

N Classificar ~ = Visualizar v £ Ejetar = (B Detalhes
Nome Data de modificagdo Tipo Tamanho

B Area de Trabi # Arquivos no Disco

9 Driver :43 Pasta de arquivos

L3

I Software acesso Remoto Pasta de arquivos

4 Downloads #

8 Manual Pasta de arquivos

B Documentos #

% Imagens »
a
B Suporte Pasta de arquivos

Musi »
@ Musicas B video Pasta de arquivos
¥ Videos » B8 Setup_RastreCurve_2Plus Pasta compactada

B Gravaces de Te W Setup_RastreCurve_2Plus 515 Aplicativo

@ OneDrive
¥ Este Computadc
© Unidade de DVC

0 Rede

Figure 16 — Contents of the installation DVD

6.2 Step by step

1.

o vk wWwN

Run Setup_RastreCurve_2Plus. If it does not open with a double-click, right-click it and choose Run as
administrator.

Select the installation language and click OK.

Accept the terms of the agreement and click Next.

Keep the suggested destination folder (on C:) and click Next. Also keep the Start menu folder name.
Check Create a desktop icon, click Next and then Install.

The equipment driver is installed; wait for the message “The operation completed successfully” and
click OK.

The NI LabVIEW Run-Time Engine installer then opens (required by the software). Click Next keeping
the default directory, accept the terms (Accept) and continue with Next to the end. The complete
installation takes 4 to 5 minutes.

In the “Installation Complete” window, click Next and restart the computer.
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m RastreCurve 2Plus - Programa de Instalagéo = X
Selecione o Local de Destino M
Onde RastreCurve 2Plus deve ser instalado?
curve

O Programa de Instalac3o instalara RastreCurve 2Plus na seguinte pasta.

Para continuar, dique em Avancar. Se vocé deseja escolher uma pasta diferente,
cliqgue em Procurar.

:\RastreCurve2PLUS \RastreCurve 2Plus Procurar...

s

S30 necessarios pelo menos 2,7 MB de espaco livre em disco.

< Voltar [ Avancar > Cancelar

Figure 17 — Selecting the destination folder

¥ NI LabVIEW Run-Time Engine 2013 — %

ni.com/labview

Exit all programs before running this Setup.
Disabling virus scanning utilties may improve installation speed.
This program is subject to the accompanying License Agreement(s).

National Instruments Corporation is an authorized distributor of Microsoft Silverlight.

‘7 NATIONAL
© 1986-2013 National Instruments, Al rights reserved. » INSTRUMENTS

Bach Cancel

Figure 18 — Installing the NI LabVIEW Run-Time Engine

6.3 First use and registration

When opening the program for the first time, choose the language and fill in the registration screen with
your name and the equipment serial number (4 fields). Click OK and wait for the drivers to load.
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O Sistema detectou que esta instalacao precisara de Registro
Insira o seu Nome para Registro Abaixo:

Insira o seu Serial para Registrar o Software:

Sair

ricardo@rastrecurve.com

ricardo@rastrecurve.com

Figure 19 — Software registration screen

6.4 Connecting the equipment

Connect the RastreCurve 2Plus to a USB port before opening the software (or connect it with the software
open — it searches for the device automatically). If the equipment is not found, the software shows a
warning in red; once connected, the Connected indicator turns green on the test screens.

D RastreCurve 2Plus

USB ndo conectado, caso esteja conectado a porta, retire e conecte
novamente. Se persistir em nao reconhecer, reinstale o drive ou contacte
suporte.

Selecione a op¢édo abaixo:

2Plus Comparar com 2 Canais 2 Canais FULL

Curvas no Sistema (Selecione para Abrir ou Editar)
Comparar 2 Canais + 4 Perfis e 3D

O DISPOSITIVO NAO FOI ENCONTRADO!
POR FAVOR, CONECTE-O A PORTA USB!

Comparar com Memoria

C Ch
SE FOR O PRIMEIRO ACESSO: pRtar Teste

VERIFIQUE SE O DRIVER DO DISPOSITIVO ESTA

DEVIDAMENTE INSTALADO

SEGUINDO OS PASSOS DESCRITOS NO MANUAL QUE

ESTA NO DVR DE INSTALACAO.

CASO TENHA DIFICULDADE, CONTACTE O SUPORTE
TECNICO PELO WHATSAPP

OU TELEFONE NO SEGUINTE NUMERO: +55 17 99118-

0770 FALE COM RICARDO

Teste de Pulsos

Teste de Saturacéo

Teste de Impedéancia

OU PELO EMAIL: RICARDO@ALMEITEC.COM OU
CONTATO@ALMEITEC.COM

Abrir Curvas 2Plus em Outro Caminho
WWW.RASTRECURVE.COM

Caminho das Curvas Salvas
c:\RastreCurve\Curvas_2Plus

Tolerancia do Teste:

lovo Projeto / Curva Config / Ajuda ?

Nuvem de Curvas

e se houver

Desligue a placa ou circul
escarregue-os antes d

2% 5% 1.5% 10% 12% 15% 18% 20%

Figure 20 — Device not found warning

6.5 If Windows rejects the driver

On some computers Windows blocks the driver because it lacks a certificate. In that case:

1. Open the Driver folder on the DVD, right-click myDrivers.cer and choose Install Certificate.

2. Select Current User and click Next.

3. Choose Place all certificates in the following store, select Trusted Root Certification Authorities and
click OK.

4. Click Next and Finish.

Reinstall the driver — it will now be accepted by Windows.
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TIP

If the problem persists, use the program in the Software acesso Remoto folder and contact support (chapter 21).
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Selecione 2 opgao abalxo:

Comparar com 2 Canais

Comparar 2 Canais + 4 Perfis @ 30

Comparar com Memoria

Comparar Teste Chaveamento

Testa de Pulsos

Teste de Saturagso

Teste de Impadincia

Figure 21 — Main menu of the RastreCurve 2Plus software (v1.9902)

7.1 Function buttons

Compare with 2 Channels
2 Channels FULL

Compare 2 Channels + 4 Profiles and 3D
Compare with Memory

Compare Switching Test
Pulse Test

Saturation Test
Impedance Test

New Project / Curve
Curve Cloud

Unified Curve System

Config / Help ?

Exit

7.2 Curve area and settings

Compares two physical boards in real time: good board on one channel, faulty
board on the other (chapter 9).

Uses the two channels independently, allowing two technicians to work at the
same time.

Compares the point in the 4 power profiles simultaneously and shows the 3D
graph (chapter 13).

Compares the faulty board with stored curves/projects (virtual board).

Conduction test of transistors, MOSFETSs, JFETs and TRIACs with 3 points
(chapter 14).

Applies pulses on the yellow channel with adjustable angle and duration
(chapter 15).

Biases the point through the yellow terminal (5 V / 10 kQ) and detects leakage,
impaired saturation and consumption variations (chapter 16).

Distinguishes low-impedance sections from real short circuits (chapter 12).

Creates a new project (virtual board) with a photo and stored curves (chapter
10).

Downloads community projects and uploads yours (chapter 18).

New in v1.9902. Opens the unified curve portal (2Plus and Lite), with
community, rewards and gift shop (chapter 18).

Company data and logo, help links, manuals and updates (section 7.3).

Closes the program (in previous versions: “Close System”).

¢ Curves in the System: lists the projects saved in the curve folder. Click a project to open the options
Test Memory Curve, Edit Curve, Rename Curve, Delete Curve, Backup/Share RC2PL and Back to
Menu. The Search field filters the list.

¢ Open 2Plus Curves from Another Path: opens projects stored in another folder.

www.rastrecurve.com e Page 22



User Manual — RastreCurve 2Plus

¢ Open Previous Versions 10vpp 20vpp: opens curves created on the 10 Vpp and 20 Vpp models.
¢ Import RC2PL Curve: imports a shared project file (.rc2pl).

¢ Saved Curves Path: default folder (c:\RastreCurve\Curvas_2Plus), with the Open Folder and Change
Folder buttons.

¢ Language: changes the interface language.

e Test Tolerance: sets, from 2% to 20% (default 5%), the maximum deviation accepted between the
reference curve and the measured curve. Above it the result appears in red with a “thumbs-down”;
within it, in green with a “thumbs-up”.

TIP

The tolerance is a reference, not the final rule. If all points of a board are around 1% and only one net shows 2%,
that net deserves attention, even below 5%. The shape of the curve is the most important information; the
number is supporting information.

7.3 Config / Help and your company data

The Config / Help ? button replaces the function buttons with shortcuts: Your Data / Logo, Web Site /
Forum, YouTube Videos, Site Videos, Manuals, Software / Updates, SMD Marks (SMD marking codes),
Equivalents (component equivalents) and Back to Menu.

X vecirne

B FASIST

Seus Dados / Logotipo

Web Site / Forum

Videos Youtube

Videos Site

Manuals

Figure 22 — Config / Help screen with the company logo displayed

Click Your Data / Logo.
Fill in Company Name and Company Data (address, city, phone...).

In Logo, click the folder icon and select the logo image.

W NR

Click Save Data. The logo will appear on the main screen and in the test reports (section 11.4).
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Web Site / Forum

Videos Youtube

Videos Site

Manuals

Voltar a0 Menu
Salvar Dados

Figure 23 — Entering the company data and logo
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8. Power profiles: which one to use?

Each profile changes the frequency and the amplitude of the test signal. The 10 kQ impedance is always
the same; what changes is how the signal interacts with the components, especially with capacitors. The
profile can be changed at any time during testing and storing — but always compare in the same profile in
which the reference was stored.

I e P S

There are large capacitors (2 47 uF) at the point;
power supplies and filters; transformers and
inductors; most curves appear vertical (capacitor
dominating); low-voltage circuits (< 3.3 V), sensors,
displays, BGAs; ICs with a charge pump (after
removing the external capacitors).

Power semiconductors (4 Vpp
barely biases the junction); telling
apart high-value resistors.

Low (4 Hz / 4 Vpp)

Starting point for any board; digital logic (TTL, CMOS,
Normal (20 Hz / 8 Vpp) — microcontrollers, memories); signal diodes, resistors,
default optocouplers; good x bad board comparison; ECUs,
motor drivers, medical boards.

Capacitors above 100 uF at the
point; power transistors and
amplifiers.

Boards with active oscillators
(unstable curves); when the board
type is already known (Normal is
more repeatable).

Completely unknown board with few capacitors;
initial exploration; when adaptive current limiting is
desired.

Automatic (20 Hz—1 kHz /
8 Vpp)

Capacitor 2 47 pF in parallel; very
sensitive components
(photodiodes, MEMS); low-voltage
circuits where 8 Vpp may force
conduction.

NPN/PNP transistors, MOSFETSs, IGBTs, SCRs, TRIACs;
power amplifiers (TDA, LM, STK); rectifier diodes and
Zeners > 2 V; shunt resistors; detection of leakage
and junction degradation.

Maximum (50 Hz / 8 Vpp)

8.1 The capacitor rule

The instrument does not measure the isolated component: it measures everything connected to the point.
A large capacitor in parallel diverts the test current and starts to “dominate” the curve. The larger the
capacitance, the lower the power (frequency) should be:

Below 10 pF Normally does not interfere at Normal (20 Hz) or Maximum (50 Hz).
10 puF to 200 uF May interfere at 20-50 Hz: use Low Power (4 Hz) or Automatic.
Above 200 uF Always use Low Power; consider removing the capacitor before the test.
Above 2,000 pF Removal strongly recommended in any profile.
100 nF decoupling Rarely interfere — can be ignored.
8.2 Quick guide
Stwaton ______________Poe
First inspection of any board Normal
Large filter capacitors (> 47 pF) at the point Low
Signal or power transistors, MOSFET, SCR, TRIAC Normal or Maximum
Audio / power amplifiers Maximum
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Almost all curves vertical
Unknown board, without large capacitors

Digital logic (microcontrollers, CMOS, TTL)
IC with charge pump (MAX232, ICL7660...)

Transformers and inductors at the point
Saturation test / leakage detection

Shunt / sense resistors (very low value)

TIP

Low
Automatic = then adjust
Normal

Low + remove external capacitors if they
interfere

Low
Maximum

Maximum

Use the 4-profile comparison (chapter 13) to separate faults: a difference that grows with frequency indicates an
altered capacitor or a frequency-dependent fault; a difference that is the same in all profiles indicates a resistive
fault; a difference only at low frequency suggests a DC bias problem.
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9. First tests: comparing with 2 channels

9.1 The reference point (GND)

Every measurement is taken between the channel probe and the reference ground (green lead). Before
measuring, identify a GND point on the board:

e On boards with a single ground net (desktop and notebook motherboards, for example), any ground
point works for the whole board: screws in plated holes, USB/audio/RJ-45/VGA connector shells,
grounded heatsinks.

¢ Use the multimeter on the continuity range: with one probe on a known ground, go over the board —
every point that “beeps” belongs to the same ground net.

¢ On boards with separate grounds (switching power supplies: primary x secondary, printer power
supplies), move the green lead according to the section being tested or temporarily bridge the
grounds with alligator clips/wires, forming a single net. Note this in the project description and
remove the jumpers when finished.

N

Figure 24 — Primary and secondary grounds bridged with alligator clips to test the whole board

9.2 The analysis is done “by net”

The curve of a point represents all the components connected to it. If a capacitor on the line is shorted, all
points on that line may show a short. So, when you find a difference, investigate the components of the
net; if possible, isolate sections (removing, for example, a series diode or the main IC) and repeat the
measurement to find out where the fault is. The same component, soldered in different circuits, also
produces different curves.

9.3 Comparing two physical boards

Use two identical boards (same brand, model and version): one good and one faulty. Ideal for workshops
that always work on the same boards.

1. Inthe main menu click Compare with 2 Channels.
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2. Connect the two pairs of probes respecting the colors: green leads on the green terminals, red on
Channel 1, black on Channel 2.

Clip each green lead to the GND of one board (the same point on both).

Touch the Channel 1 probe on a point of the good board and the Channel 2 probe on exactly the
same point of the faulty board. It does not matter which board is on which channel, as long as each
board uses one channel.

5. Watch the curves (by default Channel 1 in green and Channel 2 in red) and the percentage deviation:
green with thumbs-up = within tolerance; red with thumbs-down = difference.

6. Follow the fault line component by component, pin by pin. To speed things up, first compare groups
of components (for example, starting from the power connector) and then focus on the group that
differed.

On the comparison screen you can also save the measured curve, change the colors of each channel and
return to the menu with OK / Exit [ESC].

TIP

Test the whole board before replacing components and start with the most serious faults: shorts and open
circuits. Then investigate the subtle differences — especially in the central part of the curve, which usually
indicates a real fault. Differences only in the left part (reverse bias) can be tolerated, since manufacturers do not
guarantee that characteristic.

www.rastrecurve.com e Page 28



User Manual — RastreCurve 2Plus

10. Creating a project (virtual board)

The project is the RastreCurve “gold mine”: you store the curves of a good board once, with the photo and
position of each component, and then you can diagnose any identical faulty board without needing the
good board on the bench. Over time, the workshop builds its own curve database.

NOTE
Only Channel 1 is used when creating projects (red probe + green GND lead).

10.1 Prepare the photos
Photograph the good board from straight above, with good lighting and sharp focus. If there are
components on both sides (SMD on the bottom side), take one photo of the front and another of the back.

Save the photos on the computer before starting.

10.2 Create the project

1. Inthe main menu click New Project / Curve.

2. In Curve Name, type an easy-to-identify name (manufacturer, model and version of the board —e.g.
“SAMSUNG TV POWER SUPPLY BOARD”).

3. In Project details, record everything that may help in the future: equipment, model, serial number,
bridged grounds, notes.

4. Click Select Photo or Image and choose the photo of the board.

RASTR

curve

2Plus v.1.96  Nome da Curva:

Y RastreCurve 2Plus

Curvas no Sistema (Selecione para Abrir ou Editar) PLACA FONTETY S

Detalhes do projeto:

Selecionar Foto ou Imagem

Abrir Curvas 2Plus em Outro Caminho Abrir Versdes Anteriores 10vpp 20vpp Importar Curva RC2PL

Caminho das Curvas Salvas Idioma Voltar ao Menu

c\RastreCurve\Curvas_2Plus Abrir Pasta Mudar Pasta Portugues v
Tolerancia do Teste:
5%

2% 5% 7.5% 10% 12% 15% 18% 20%

Figure 25 — New project: name and details

10.3 Image pre-editing (new in v1.9902)

After choosing the photo, the new pre-editing screen opens, where you freely assemble the project “board
sheet”: several images can be placed side by side, one above the other or in any arrangement (connector,

front and back of the board, module label, datasheet, pinout...).
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Figure 26 — Pre-editing: connector, front, back and module label assembled on a single sheet

Add Image Inserts another image on the sheet.

Crop Image Crops the selected image (remove borders, background and unnecessary parts).
Rotate Image Rotates the selected image.

Delete Removes the selected image.

Background Color Changes the background color of the sheet.

Cancel All Discards the editing.

Save and Start Project Finishes the assembly and opens the Edit Project window.

Click an image and drag it to position it; use the handles to resize and align the images with each other. For
a simple project, just select a single photo, rotate it if necessary and click Save and Start Project.

TIP

Assembled the image one way and want to change it later? In the menu, select the project, click Edit Curve and
use Change photo. Markings already made can be repositioned with Move mark (section 10.9).

NOTE

In previous versions (up to 1.96) editing was done in the Edit Image window, with blue crop bars, Rotate Image
and Add Image Below / Right.
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Figure 27 — Edit Project window (v1.9902) with the sheet assembled in pre-editing

Button / key

Zoom [F2]

Resize [F3]

Move [F4]

Select / Edit [F5]

Ground (GND) [F6]

Mark [F7]

Text and Arrows [F8]

Insert + Curve [F9]

View Component curves [F12]
Ok & Save [ESC]

Change photo / Add New Image or Project
Attach Files / Attached Files
Check Board / Find Component

Video links
Protect File Against Editing

Delete All / Redo

Enlarges the image; each click on the desired point zooms in further (or

hold CTRL and mark the area).
Returns the image to its original size.

Drags the image to position it.

Selects an already marked component to edit it or store curves.

Marks on the photo the ground point used in the measurement.

Marks a component on the photo (click and drag a rectangle).

Inserts notes and arrows on the photo.

Click a marked component to store a new curve on it.

Shows the curves already stored for a component.

Saves the project and returns.

Replaces the photo or adds images.

Attaches datasheets, schematics or other files to the project.

Checks the board and finds an already registered component.

Stores links to videos related to the repair.

Locks changes (the “Changes Locked” indicator lights up). Itis not a

password; it can be undone.

Clears the project markings.

The Marked Components and Items on Board counters show the mapping progress.

10.5 Mark the ground point

1. Locate on the real board a GND point close to the area to be stored and clip the green lead to it.

2. Inthe software, click Ground (GND) [F6], draw a rectangle over the same point on the photo and, on
the enlarged image, click exactly on the point (a grounded screw, for example).

3. Repeat to mark other ground points, if any. Hold the mouse still over the marking to see its

information.
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& Editar Projeto

Componentes Marcados Item na Placa

1 2

Nome do Projeto

PLACA FONTE TV SAMSUNG

D rojeto

TV 55 POLEGADAS ™ Tocarfoto

Adicionar
Nova
Imagem

ou Projeto

Anexar Arquivos
Arquivos Anexados

Cor da Marca:

Checar Placa

Achar Componente

Video links:

ApagarTudo  Proteger Arquivo Bzﬂmdc
Refazer Contra Edigao Refacao

Zoom Foto da Placa
[F2]

Redimensionar
[F3]

Movimentar
[F4]

Selegio/ Editar
[Fs)

Marcar
[F7]

Texto e Setas
[F8]

Inserir + Curva
[F9)

Ver curvas de
Componente [F12]

Ok &
Salvar
[ESC]

Figure 28 — Ground point marked on the board photo

10.6 Mark a component

1. Use Zoom to see the component clearly.

2. Click Mark [F7] and draw a rectangle around the component.

3. Onthe enlarged image, click pin 1 (on two-terminal components, click the terminal connected to

ground). On ICs, pin 1 is next to the “dot” or the notch; counting continues counterclockwise. If in
doubt, check the datasheet.

X Editar Projeto
Componentes Marcados Item na Placa

Nome do Pr

PLACA FONTE TV SAMSUNG

do Pro

TV 55 POLEGADAS Trocar foto

Adicionar
Nova
Imagem
ou Projeto

Anexar
Arquivos

Cor da Marca:

- il

Index:

Achar Componente

[}
Video links:

ApagarTudo  Proteger Arquivo quue_adc
Refazer Contra Edicao Iteragao

Clique, segure e arraste sob o componente para marca-lo.

Zoom Foto da Placa
IF2] -

Redimensionar
[F3]

Movimentar
[F4]

Selegdo/ Editar
[F5)

Terra (GND)

[F6]

Texto e Setas
[F8]

Inserir + Curva
IFe)

Ver curvas de
Componente [F12]

Ok &
Salvar
[ESC]

Figure 29 — Marking a component with a rectangle
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& Editar Projeto

Clique na imagem
que voce selecionou :
no ponto ou local
para indicar o local do
Pino 1 ou o local no GND (0v)

Como o exemplo:

Figure 30 — Indicating pin 1 of the component

Marking the position of all pins (v1.9902)

When editing pins (and also while storing) the software shows all pins already marked on the enlarged
photo. You can mark the pins one by one while storing or all at once before storing: click the yellow
marking icon, then click on the photo over pin 1, 2, 3... in the indicated order (“Click now on point N”).

Figure 31 — All pins of an IC marked at once

Restart Re-marking Erases the positions and restarts marking from the chosen pin.

Restore Markings Undoes the changes and returns to the previous positions.

Go Back Goes back one pin at each click — you can now go back as many pins as you want.
Edit Pin Select the pin number and click on the photo to reposition only that pin.

Add New Image Adds an image to the component.

Mark size Adjusts the size of the pin marker on the photo.

Exit Save [ESC] Stores the positions and closes.
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Figure 32 — Pin marking screen: “Click now on point 6”

10.7 Enter the data and choose the capture type
1. Click Insert + Curve [F9] and click the marked component (red rectangle, “Component without
memory”).

2. Fillin Component Code (what is written on the body, e.g. HT93LC46), Component Id on the Board
(silkscreen: U1, C12, Q3...) and Notes.

3. Enter the Number of Pins.

4. Choose the capture type (table below). For the common VI curve use Capture Curves Normal Mode.

& Editar Projeto = =]

Insira os Dados do Componente
Codigo Componente

PONTE

Id do Componente na Placa Capturar Curvas
Modo 3 Pinos

RETIFICADORA [PAGEUP]

Observacao

Capturar Curvas
Teste Pulsos
vT

AN

Capturar Curvas
Saturagio
SAT

e

. ' . Capturas Curvas
Insira a Quantidade de Pinos 4 Perfis

3D

=3

Salvar
e voltar
[HOME]

Figure 33 — Component data and capture types

Normal Mode Standard VI curve, pin by pin (the most used).

3-Pin Mode Switching curves of 3-terminal components.

VT Pulse Test Stores the response to the pulse test.

SAT Saturation Stores the saturation test.

4 Profiles 3D Stores the point in the 4 power profiles.

Impedance Mode Stores the impedance percentage of each pin (chapter 12).
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The same component can receive several types of curve (e.g. Normal and Impedance). To add another
curve to an already stored component, use Insert + Curve again: the New Curve window opens, where you
enter a description, confirm the number of pins and choose the test type (shortcuts F7 to F12), confirming
with OK [HOME].

[

Componentes Marcados Item na Placa
3 4
Nome do Projeto

PLACA FONTE TV SAMSUNG N iew Cirie

Dados do Projeto

TV 55 POLEGADAS I F oearioe

1- Insira uma nova descricdo desta curva:
Cl IMPEDANCIA
Adicionar

Nova 2- Insira uma observacdo se desejar: Numero Pinos:
Imagem
ou Projeto

Anexar Arquives
Arquivos Anexados
Cor da Marca:

Checar Biaca 3- Selecione o tipo de teste que deseja memorizar:

Capturar Curvas  CapturarCurvas  CapturarCurvas  Capturar Curvas
Achar Componente Modo 3 Pinos Teste Pulsos Saturagio 4 Perfis

VT SAT
Video links: [F7] [F8] [F9) [l

A ||| N

Cancel
[ESC]

ApagarTudo  Proteger Arquivo BATutado
Refazer Contra Edigao eragao

Figure 34 — New Curve window: adding another type of curve to the component

10.8 Store the curves pin by pin (Recording Mode)

& Modo Gravagao

Conectado|  Dados do Componente

Memorizando Pino:

Cédigo do Componente 1d Componente

PONTE RETIFICADORA 1 de 4

Observacao

Num de Pinos Canal Utilizado
Clique para

Gerada || / 4 mudar >>
Gnal1 AN

Inserir Nova " Deixar Salvar a0
or| . .
Area Imagem Rastro Clicar Pino

.

Auto Gravar

Real
L4

Estabilidade Memoria

Marqug oPinoqueira poténcia Editar Pino: 41)) Pronto!

memorizar agora!!!
i o [y _
i3 (] [F10) Fi1) | | F2) 1
M : . - i
e ——]

Figure 35 — Recording Mode — ready to store pin 1 of 4

The screen shows the generated signal, the component data, the enlarged photo, “Storing Pin: X of N” and
“Insert Channel 1 on pin”. At the bottom are the Stability bar, the Auto Record option, the Power selection

(Low F9, Normal F10, Maximum F11, Auto F12), the beep and the buttons Save & Close [ESC], Back [Z] and
Record Curve [Space].

1. With the green lead on GND, mark on the image the pin that will be stored.
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2. Touch the red probe (Channel 1) to the pin. The curve appears on the right.

3. Wait for the Stability bar to settle — points with capacitors on the line take a few seconds to stabilize
(it is normal for the curve to “move” while the capacitor charges).

4. Press Space (or Record Curve). A beep confirms it and the software moves to the next pin.

Repeat up to the last pin and click Save & Close [ESC]. The component rectangle turns green
(component with memory).

¥ Modo Gravagao - (=]

—_—
Conectado|  Dados do Componente

g N x Memorizando Pino:
- Cédigo do Componente Id Componente

PONTE RETIFICADORA 2 de 4

Observacao

Num de Pinos

Gerada
Canal 1 j N y 4

Deixar Salvar a0
Clicar Pino

Auto Gravar

Real
v OFF “

Estabilidade Memoria

Marque o Pino que ira  poténcia Editar Pino: ))) Pronto!

memorizar ral!!
emorizar agora -
S (] Fi1) | [nzl
M M
[ —

Figure 36 — Curve of pin 2 of the bridge rectifier being stored

& Modo Gravagao = =]

Conectado|  Dados do Componente

3 . Memorizando Pino:
- Cédigo do Componente Id Componente d
PONTE RETIFICADORA 4 de 4

Observacao

Num de Pinos Canal Utilizado

Clique para

Gerada || 4 F mudar >>
Ganal1 AN p

Deixar Salvar ao

bt [ Clicar Pino

Imagem

Auto Gravar

Estabilidade

Memoria

Marque o Pino que ira  poténcia Editar Pino: y)) Pronto!

memorizar agora!!! [- .
(] F11} | | [F12)
- M
(]

Figure 37 — Pin connected to GND itself: vertical line (equivalent to a short) — normal situation

TIP

There is no need to follow a schematic order: store the components in the order that is most practical visually.
Within each component, however, store the pins in order, from 1 to the last.

Use Auto Record to store automatically as soon as the curve stabilizes and speed up large boards.
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Repeat the process for all components. The project can be done over several sessions: select it in the menu
and use Edit Curve to continue. To view the curves of a component, click View Component curves [F12] and

then the component.

10.9 Move marks and clone curves (v1.9902)

In Edit Project, right-click a marking (component or GND). The “What do you want?” window offers:

X

Figure 38 — Right-click on a marking: Move mark or Clone Curve

Move mark
Moves the marking — with all the stored memory — to another point of the photo. Useful when you stored
the curves on the right component of the physical board but marked the wrong component on the photo,

or when you changed the project photo.

1. Right-click the marking and choose Move mark.

2. Draw the rectangle at the new location (“Mark the new point or component to which the memory
will be transferred”) and click pin 1 / the GND point.

3. To undo, right-click the marking and choose Back to original place.

TERRA (GND)

R T i P P e

N e IO R R

= =

Figure 39 — Transferring the ground (GND) marking to another point

If the point does not have anything stored yet, you can also simply delete it and mark it again.
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Clone Curve

On boards with blocks of identical components (several identical ICs, MOSFETs or drivers in identical
circuits), there is no need to store all of them: store one and clone the memory to the others.

Right-click the already stored component and choose Clone Curve.

2. Mark the new component on the photo (rectangle and pin 1). All curves are copied; the Id receives a
suffix, for example “C03 (1)”.

3. Repeat for each identical component. Check with View Component curves [F12].

sirius 32N - U755 SDICO3

Figure 40 — Curves of a cloned IC, identical to those of the original component

WARNING

Only clone components that are in identical circuits. Since the analysis is done by net, the same component in
another circuit may have different curves — when in doubt, store it.

10.10 Edit stored curves

Select the component (right-click or Select/Edit [F5]) - Edit Point - Edit current curves. The Edit Curves
screen shows thumbnails of all pins:

¢ Click a pin (or use Go to Pin) and record the curve again with Capture Curve [SPACE].

¢ Right-click a pin and choose delete this pin to remove a pin that did not need to be stored; the
following pins are renumbered automatically.

¢ Save and Exit [ESC] stores the changes; Cancel and Exit [DEL] discards everything and the project
returns to how it was.
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ADP-T60FR AAA- REVOT - 4X LK24 1004

Salvar e Sair
[ESC)

Figure 41 — Edit Curves: pin thumbnails and the curve of the selected pin

10.11 Long descriptions

When you rest the mouse over a component, the yellow information window now has a scroll bar when
the description is long: use the mouse wheel to read everything without the text going off the image.

Pinos componentes ruins:

Figure 42 — Long description shown with a scroll bar
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11. Testing a board with the memory

With the project of the good board ready, the faulty board is tested on Channel 1, comparing each pin with
the stored curve.

1. Inthe main menu, click the project in the Curves in the System list.

2. Click Test Memory Curve.

X RastreCurve 2Plus = f) X

Nome da Curva
RA ST R PLACA FONTE TV SAMSUNG
curve
2Plus

Curvas no Sistema (Selecione para Abrir ou Editar)

= PLACA FONTE TV SAMSUNG

Teste CuRla Memoria

Editar Curva

Abrir Curvas 2Plus em Outro Caminho Abrir Versdes Anteriores 10vpp 20vpp Importar Curva RC2PL
Caminho das Curvas Salvas Idioma Voltar ao Menu

c:\RastreCurve\Curvas_2Plus Abrir Pasta Mudar Pasta Portugues ¥
Tolerancia do Teste: Atencao!!! Desligue a placa ou circuito e se houver
5% capacitor descarregue-os antes de iniciar os testes!

2% 5% 7.5% 10% 12% 15% 18% 20%

Figure 43 — Selected project and its options

11.1 Board Test Mode

& Modo Teste Placa - o

Nome do Projeto Test_13-08-2025_20_02
PLACA FONTE TV SAMSUNG

[F2]

Dados do Projeto Anexar

TV 55 POLEGADAS I Arquivos
Redimensionar

Arquivos &)
Anexados

Movimentar

indice da Procura do componente

') Mostrar
Componente Ver Curvas

de Teste[F6]

Cor da Marca:

Figure 44 — Board Test Mode: tested components appear marked

The window shows the project photo, its name and data, the buttons Zoom [F2], Resize [F3], Move [F4],
Select [F5] and View Test Curves [F6], as well as Attach Files / Attached Files and the component search.
Each test session receives a name with date and time and can be renamed, loaded, deleted or started from
scratch (New Test). Pins marked as bad are listed and can be saved.
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Ways to start testing a component:

¢ Click Select [F5], click the component on the photo and then Open and test; or

e Choose the component in the Component Search Index, click Show Component and Measure
Component; or

e Use View Test Curves and click the component to see all its curves and test by clicking the curve of
each pin.

11.2 Test Mode (pin by pin)

The stored curve (Memory, red) appears for the pin shown in Measure Pin. Touch the Channel 1 probe to
the same pin of the board under test: the Real curve (green) appears overlaid and the software shows the
percentage difference.

& Modo Teste = a]

Dados do Componente ——
Medir Pi
R ———— SSE RETIFICADORA - PONTE

PONTE RETIFICADORA 1

Observacao

Canal Utilizado
Clique para
Real S
L] Quantidade de Pinos i
Real N i

Potoncia Normal s corvarca [

! ‘ Centralizar .

I Diferente =
Real
PLACA FPNTE TV SAMSUNG

0,0%

Memoria
|3

Pronto!

—— u = Marcar Pino Ok e Proximo.
T s i
L}

Figure 45 — Pin 1 within tolerance: 0.0% difference and thumbs-up

Auto Medir Segundos ) 143 [
\ e g —

l?m do Compenents Medir Pino
Codigo Componente  Id Componente RETIFICADORA - PONTE

PONTE RETIFICADORA 3
Observacao

Canal Utilizado
Clique para
Quantidade de Pinos mudar >>

4

potencia Normal ——

Centralizar ‘

PLACA FONTE TV SAMSUNG reat [

Memoria

Auto Medir  segundos ([ 1485

Pronto!

|
—g e » Marcar Pino Ok e Proximo
; “wm m>>m mm}
- ( }

Figure 46 — Probe on the wrong pin: different curve (123.2%) and thumbs-down
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Ok and Next Pin [Space] Accepts the pin as good and moves to the next one.

Mark Bad Pin [DEL] Records the pin as faulty.

<< Back [Z] / Forward >> [X] Navigates between pins.

OK & Exit [ESC] Ends the test of the component.

Power Profile used in the measurement — keep the same one used when storing.
Auto Measure / Seconds Moves on automatically after the set time with a stable curve.

Alert Turns the pass/fail beep on/off.

Center / Center Mark Re-centers the curve and the marking on the photo.

When a component is finished, it is marked green on the photo if all pins are good, or red if any pin was
marked as bad.

WARNING

A bad pin indicates a fault in the component or in something connected to that pin. To confirm, desolder the
suspect component and repeat the measurement on the points of the line: if the difference disappears, the fault
was in the removed component; if it remains, the fault is in another component of the same net.

11.4 Test report (v1.9902)

In Board Test Mode, select a test in Tests Done, click Load Test and then Report. The report lists the total
number of components, tested, not tested, passed and failed, and shows the failed pins with the curves
(memory x real) and the error percentage.

X

ADP-160FR AAA- REVOY

TESTE OE CURVAS FONTE PS4, ADP-160F ARA
IMPORTANTE!I DESCARRIGAR TODOS
CAPACITORES, LIGAR GND ONOE ESTA
DESCRITO NO PROJTO, PONTA DE PROVA :
VERMELHA. SE USAR A PRETA OA DIFERINGA. o streCurve Relatério de Teste: OS_756_10_01_2026

UK o
Voltar
[ESC]

Figure 47 — Generating the test report

¢ The fields on the left are edited dynamically (the report updates as you type): Company Name,
Company Data, Company Logo, Test Name, Header and Customer / Module / Fault.

¢ Save Data keeps the company data for the next reports (the same as in Config / Help = Your Data /
Logo).

¢ Print sends it to the printer; to create a file, choose the Microsoft Print to PDF printer and save the
PDF — ideal to attach to the customer’s service order.
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I
3L SO

- aii pre N

Figure 48 — Report saved as PDF
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12. Impedance Test

The multimeter often “beeps” or shows a very low resistance (0.1 Q, 0.2 Q...) on nets that are not shorted —
they just have low impedance, such as power rails, capacitor banks and filter coils. The 2Plus impedance
test applies a sine-wave signal, processes about 9,000 samples and expresses the impedance of the point as
a percentage relative to a calibrated short, making it possible to distinguish low impedance from a real
short. The equipment distinguishes sections from approximately 10 Q.

NOTE
The impedance test is not a “short locator” by heat or voltage; it indicates how close to a short each point is, so
you can compare points and follow the net.

12.1 Calibrate the short-circuit point
1. Open Impedance Test from the menu (or, inside a project, capture curves in Impedance Mode). Only
Channel 1 is used.
2. Click Calibrate the Short-Circuit Point [HOME].
Touch the Channel 1 probe to the GND lead (tip to tip) and click HOLD OFF. Wait for it to finish.

4. The short reference (pink/lilac line, “Memory”) is stored as 0.00%.

¥ Grab Impedance

Id Componente

Cl - CI IMPEDANCIA INTEGRADO - CI
IMPEDANCIA(1)

Observacao

Num de Pinos

8 Auto Gravar

Encoste as pontas de Prova (Canal 1 e GND REF),
certifique-se antes de apertar o botdo HOLD OFF,
para calibrar o ponto de "CURTO-CIRCUITO"

Editar Pino: Pronto!

Marque o Pino que ira
memorizar agora!!!

<<--

Figure 49 — Calibration of the short-circuit point

12.2 Measuring

Clip the green lead to the GND closest to the net and touch the Channel 1 probe on the desired points. The
Real Difference value shows the percentage relative to the short: the lower the percentage, the lower the

impedance.
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Y Grab Impedance

Dados do Componente

Cédigo do Componente 1d Componente

- o
CURYT
Cl - CIIMPEDANCIA INTEGRADO - CI

IMPEDANCIA(T)
Observacao

Insira o Canal 1 no pino:
(AN L. 1

Num de Pinos

Memorizando Pino:
1 de 8
8 Auto Gravar
| .

Salvar a0
Clicar pino

Marque o Pino que ira Editar Pino:
memorizar agora!!! Calibrar o Ponto
Qi

Pronto!

-
Curto-Circuito [HOME] 1

Figure 50 — Pin 1 of an IC at 5.98%: low impedance, but not a short

& Grab Impedance
Dados do Componente

Cédigo do Componente

1d Componente

= o
comus
ClI - CIIMPEDANCIA INTEGRADO - CI

IMPEDANCIA(1)

Observacao

Insira o Canal 1 no pino:
o\ 1 L 2

Num de Pinos

Memorizando Pino:
2 de R
8 Auto Gravar OFF
Inserir Nova

Deixar Salvar ao
Rastro Clicar pino

Marque o Pino que ira

Editar Pino:
memorizar agora!!! Calibrar o Ponto

.-
Curto-Circuito [HOME] 1

Pronto!
<<--

\

Figure 51 — Pin connected to the IC’s own GND: 0% (expected for the ground pin)
TIP

Real example (PlayStation 4 board, 24-pin PWM IC): several pins show a vertical line —in the common VI test this

could be mistaken for a short. In the impedance test, however, they read 0.15%, 0.21% and 0.23%: they are low-
impedance lines, not shorts. Only the pin really connected to GND reads 0.00%.
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Insira o Canal 1 no pino:
4

Memorizando Pino:

4 de 24

Marque o Pino que ira
memorizar agora!l! Calibrar o Ponto
Curto-Circulto [HOME]

2 | o L =S e u Qo - 2 (P osszol bz & cierprogets ] oot impedance

Figure 52 — Vertical line at 0.16%: low impedance, not a short

0,00% True short circuit (or the point is GND itself).

Significant low impedance: partially shorted component, main power rail or large

0.20% to 5% .
capacitors. Analyze the context.

Low to moderate impedance: active components, decoupling, signal traces. Usually

5% to 50%
normal.

Above 50% Moderate to high impedance: normal for most points.

TIP

0% is different from 0.20%. Only consider it a short when the value is zero — and check in the datasheet that the
pin is not the component’s own GND.

What matters most is the discrepancy: if similar points are between 40% and 80% and one of them shows 0.5%,
that is the one to investigate.

Use Record Ranking [Space] to save, with a clear name (silkscreen, component), the points closest to a short;
they appear in “Ranking closest to short circuit”. There is no need to record points reading 100%.

Divide the board into sections (power, processing, outputs), find the section with the lowest impedance and keep
subdividing until you isolate the component.
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13. Compare 2 channels + 4 profiles and 3D

This function measures the same point in the four power profiles (Low, Normal, Automatic and Maximum),
shows the percentage difference of each one, the Overall Average and a 3D graph (voltage x current x
frequency). With more variables, faults that only appear at a certain frequency — capacitor with high ESR,
degraded junction, trace with a micro-crack — become evident.

2 Modo Comparagao

Potencia Baixa Potencia Normal

0%

Potencia Automatica Potencia Maxima
Latitude Longitude

Alinhar

Diferente
Ok / Sair [ESC]
0%

43 Modo Comparagao

Potencia Baixa Potencia Normal

L

Potencia Automatica Potencia Maxima

-

Ok / Sair [ESC]

Figure 54 — Comparison in the 4 profiles: memory curves (red), real curves (green) and 3D graph

¢ The Channel 1 and Channel 2 buttons select the compared channels.

¢ Zoom, Latitude, Longitude and Align rotate and adjust the 3D view.

¢ In projects, use the 4 Profiles 3D capture to store the reference in the four profiles.
Interpret the progression of the differences according to the tip in chapter 8: for example, 0% = 0% - 7%
- 15% (Low - Maximum) is the classic signature of an increasing capacitive effect.
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14. Switching Test

Checks whether transistors and thyristors conduct and block correctly, using 3 connection points: Channel
2 drives the control terminal while Channel 1 observes the power terminal.

1. Inthe menu click Compare Switching Test.

2. In Usage Mode, choose the type: NPN Transistor, PNP Transistor, N/P-channel JFET, N/P-channel
MOSFET, TRIAC etc. The diagram shows how to connect the probes.

Identify the terminals in the component datasheet and connect according to the table.

4. Watch the curve and the percentage. To use a reference, capture a good component with Capture
Channel 1 [Z key] and compare the others.

Channel 1 (red) Channel 2 (black) GND (green)

NPN transistor Collector Base Emitter
N-channel MOSFET Drain Gate Source
IGBT Collector Gate Emitter
TRIAC MT2 Gate MT1

¥ Modo Comparagao de canais com captura (=]

Modo de Usar Comparar Chaveamento

Transistor NPN ~ L\'7 —L— L\z7

GND ., mDiferente
35 W NaN %

NPN

Poténcia Conectado
' Real
. W Ok / Sair [ESC]
Memoria

Figure 55 — Selecting the type (NPN Transistor) and connection diagram
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2 Modo Comparagao de canais com captura

Modo de Usar Comparar Chaveamento

Transistor PNP

b

Diferente
NaN %

' Potencia Conectado

| Capturar o Canal 1 Normal
[tecla Z] b
Il =

Figure 56 — PNP Transistor mode: connection diagram (Channel 1, Channel 2 and GND)

2 Modo Comparagac de canais com captura u]

Modo de Usar Comparar Chaveamento

Transistor NPN ~ C\'7 —L— C\27

ferente
aN %

Aviso

w

Memoria

Ok / Sair [ESC]

Figure 57 — TIP41C (NPN) conducting normally from ~0.3 V
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2 Modo Comparagao de canais com captura fa]

Modo de Usar Comparar Chaveamento

Transistor PNP  ~

o

Diferente Real -
0,0% Memoria

\ Potencia Conectado
Capturar o Canal 1 Normal £ )
. [tecla Z] i - Ok / Sair [@

Figure 58 — Good transistor: curve equal to the memory (0.0%) and thumbs-up

24 Modo Comparagao de canais com captura a

Modo de Usar Comparar Chaveamento

Transistor PNP ~

Real -

Memoria

Potencia Conectado Aviso

I Capturar o Canal 1 Normal " - / C U R V

Ok / Sair [@

[tecla Z]

Figure 59 — Faulty transistor: curve different from the memory (186.9%)

N

95-100% Identical component or perfect equivalent.
85-95% Functional, with small acceptable variations.
70-85% Suspicious — analyze the shape of the curve.
Below 70% Probably faulty.

e Shorted: permanent conduction, no response to the base/gate drive.
¢ Open: no conduction during the whole cycle.
¢ Leaky: residual conduction in the cut-off region (raised baseline).

* Damaged gate/base: no switching transitions, only capacitive variations (common in MOSFETSs after
electrostatic discharge).
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NOTE

The switching test can be performed with the component on or off the board. The same principle of 2
independent channels can also be applied on the Lite model, through the Compare with 2 Channels mode.
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Generates two pulses synchronized with the test sine wave through the yellow terminal: Pulse 1 in the
positive half-cycle (0° to 180°) and Pulse 2 in the negative half-cycle (180° to 360°). This makes it possible to
trigger the gate/base and observe the real switching of transistors, MOSFETs, TRIACs, SCRs and

optocouplers.

Y Teste de Curva V-T

0 0.0025

Config Pulsos

0,005 0.0075 0,01

Angulo Disparo Pulso 1

Tempo de Pulso 1

Iniciar Geracao de Pulsos

Conectado

el

Capturar [Tecla Z)

Captura Geral

00125 0015 00175 002 00225 0,025: Captura Canal 1

Angulo Disparo Pulso 2

Tempo de Pulso 2

Pisol N Diferente ‘

Memoria | 0%

Ok / Sair [ESC]

Captura Canal 2

2 14 16 18 2

Capturar [Tecla X]

Pulso 2
Memoria 0%

| Diferente | ‘ 4

Figure 60 — Pulse Test screen (V-T Curve Test)

15.1 Controls
¢ Pulse 1/ Pulse 2 Firing Angle: point of the sine wave where each pulse starts. Avoid 0° (zero
crossing); values of 30° to 45° are a good start. For TRIACs use symmetrical angles (e.g. 45° and 225°).
e Pulse 1/ Pulse 2 Time: duration of each pulse.

o Start / Stop Pulse Generation: turns the pulses on and off (the equipment LED blinks while
generating).

¢ General Capture, Channel 1 Capture and Channel 2 Capture: show the generated sine wave, the
pulses and the responses. Capture [Z Key] and [X Key] store the responses of channels 1 and 2 for
comparison (“Different” percentage and thumbs-up/down).

e The % slider (2 to 20) adjusts the comparison tolerance.

15.2 Connections

Yellow (pulse) Channel 1 (red) GND (green) Suggested pulse

NPN transistor Base Collector Emitter 1-3 ms

N-channel MOSFET Gate Drain Source 0.5-2 ms, nejar the
peak of the sine wave

TRIAC Gate MT2 MT1 25 ms, in both half-
cycles

SCR Gate Anode Cathode 2-4 ms in the positive
half-cycle

Optocoupler LED anode Phototransistor collector LED cathode / emitter 1-3 ms
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15.3 Example: N-channel MOSFET (2SK3680)

Before the pulse, Channel 1 shows only the conduction of the body diode. When you click Start Pulse
Generation, the MOSFET starts switching and the curve changes; when stopped, it returns to the previous
state — a sign that the component is in good condition. A good SCR must keep conducting after the pulse
until the zero crossing; a good TRIAC must trigger symmetrically in both half-cycles.

X Teste de Curva V-T = =)
Config Pulsos Captura Geral Conectado

L~

/

0 0.0025 0,005 0.0075 0,01 00125 0,015 00175 0,02 0,0225 0,025: Captura Canal 1 Capturar [Tecla Z]

Parar[Seracao de Pulsos

15.4 Example: SCR and TRIAC

SCR: yellow (pulse) on the gate, Channel 1 on the anode and GND on the cathode. Set Pulse 1 in the
positive half-cycle and click Start Pulse Generation. Without a pulse there is no response (high impedance);
with a pulse, the SCR conducts only in the positive half-cycle, from the firing point to the zero crossing.

Include motor control, industrial and | Iy RMS on-state current 12|12 ] 12 |A
domestic lighting, heating and static hsu Non-repetitive peak on-state 100 100 100 A
switching. current
8 PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION g-oj
1 cathode a k
2 |anode
R 3 |oate =B
tab |anode o & a
LIMITING VALUES
= Limiting values in accordance with the Absolute Maximu em (IEC 134).
» SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500R | -650R | -800R
Vora Ves | Repetitive peak off-state - 500' | 650 800 v
voltages P
| S Average on-state current | half sine wave; 109 'C - 75 A
o brirus) RMS on-state current all conduction a - 12 A
= bren Non-repetitive peak half sine wave; "C prior to
on-state current surae

Figure 62 — SCR connection: GND (green) on the cathode, Channel 1 (red) on the anode, pulse (yellow) on the gate
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| Teste de Curva V-T

Config Pulsos Captura Geral Conectado

]

0 00025 0005 00075 001 00125 0015 00175 002 00225 0,025: Captura Canal 1 Capturar [Tecla Z]

-

Ok s [Esq - i “
Memoria 0%

Captura Capturar [Tecla X]

Gnal2 [ Diferente (‘

Memoria | 9%

Figure 63 — SCR firing in the positive half-cycle, equal to the memory (0%)

TRIAC (e.g. TIC216): GND on MT1, Channel 1 on MT2 and yellow on the gate. A good TRIAC conducts in
both half-cycles (Pulse 1 and Pulse 2). Capture the response of a good component with Capture [Z Key] and
compare: a different response (e.g. 28.81%) indicates irregular triggering.

= VIR T I T VETNT N ST I R e, WY AT Y W T F Ve T el STH AW R

Sensitive Gate Triacs

T0-220 PACKAGE
6 A RMS (TOP VIEW)

200

Glass Passivated Wafe

400 V to 800 V Off-State Vo

O

Max Igt of 5 mA (Quadrant

Pin 2 is in electrical contact with the mounting base
MODC2A!

absolute maximum ratings over operating case temperature (unless otherwise noted)
r RATING [ SYMBOL | VALUE | UNT

400

Figure 64 — TRIAC connection: GND on MT1, Channel 1 on MT2 and pulse on the gate
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| Teste de Curva V-T

Config Pulsos Captura Geral
(—|

Conectado

0 00025 0005 00075 001 00125 0015 00175 002 00225 0,025: Captura Canal 1 Capturar [Tecla Z)

-

Ok / Sair [ESC] ik d‘ [z)!i;fesrf%te ‘

Captura Canal 2 Capturar [Tecla X]

0 12 14 16 18 2

Q Gnal2 Diferente (‘

Memoria | 0%

Figure 65 — TRIAC compared with the memory: 28.81% difference

15.5 Example: optocoupler with the pulse test

PC817 optocoupler: pulse (yellow) on pin 1 (LED anode), GND on pin 2, Channel 1 on pin 4 (collector) and
the other GND on pin 3 (emitter). Without pulse generation there is no response; when you click Start
Pulse Generation, the LED is biased and the phototransistor conducts exactly during the pulses (Response 1
and Response 2).

OO0 & = .-I.l ll.l‘l v
> a0 - — I .
= Cor | Cor L Editar  Editar com
ores o Paint 3D

Canal 1

1 -4

REF GND REF GND

S 2 3

+ 1741, 313px 10 2520 x 1020px s0% (= B +

Figure 66 — PC817 connection for the pulse test
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[ Teste de Curva V-T

Config Pulsos Captura Geral Conectado

. Rjesposta 1 Resposta 2

Ganal 1 AN
Canal2 |

00025 0005 00075 001 00125 0015 00175 002 00225 0,025: Captura Canal 1 Capturar [Tecla Z]

Diferente ‘

0%

Capturar [Tecla X]

Diferente ‘

0%

Figure 67 — Phototransistor response to the two pulses
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16. Saturation Test

The saturation test helps find components that are leaky, saturated or “worn out” and consumption
variations in a circuit — faults that often do not show up in the common VI curve. A voltage is generated
and applied to the circuit and, during this supply, three 1.5 ms modulated signals are injected at intervals;
the equipment monitors the reaction time and the response of the component or point under test.

The supply comes from the RastreCurve itself: the yellow terminal provides 5 V through a 10 kQ series
resistor (an impedance that limits the current). This makes it possible to detect impaired saturation,
leakage, resistance changes in the net and changes in consumption.

16.1 With Voltage or Without Voltage

When you open Saturation Test, the “Attention before Proceeding!!!” screen asks you to choose the mode.
Position the probes before choosing and keep them in place until the end of the test:

e With Voltage: the 5 V voltage is generated on the yellow (pulse) terminal. Connect the yellow to the

positive (VCC) of the circuit/IC and the green to the negative (GND); Channel 1 goes on the point to
be monitored.

¢ Without Voltage: the yellow terminal does not generate voltage; use only GND and Channel 1 on the
point to be monitored.

|2 saturagio Test - o

Atencao antes de Prosseguir !!!
Com Tensao: Sera gerado uma tensao de 5v no borne amarelo (pulso) % 2P
S ety
s

Sem Tensdo: Nao sera gerado uma tensao de 5v no borne amar
Antes de selecionar, posicione as pontas de prova seguindo a dica abaixo e ou polariz
mantendo na posicao selecione uma opgao abaixo para in

\ £

Importante: mantenha na posicao ate o termino do teste que sera ¢

==

Com Tensao Sem Tensao

Figure 68 — Choosing the mode: With Voltage (yellow on +, green on —) or Without Voltage

16.2 The test screen
¢ Voltage Saturation Range and Current Saturation Range: Min, Normal and Max curves of the current
measurement and of the memory (Min/Normal/Max Mem).

¢ Voltage Response and Current Response: response of the point over time (up to 1.5 ms).
¢ Generated Modulated Signal: the injected signal.

e Memorize stores the reference response (good component/board); Start Capture measures;
Different % shows the deviation relative to the memory; Ok / Exit [ESC] closes.
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| saturagdo Test =

Range Saturacéo de Tensdo Resposta Tensido

uv-:k s

Y Min A
\

Normal :
Max - i
Min Mem J

L= Resposta de Corrente
Normal Mem |

6mA-
MaxMem | | :
Range Saturagio de Corrente
4mA-

6mA-
Oms

3 Sinal Modulado Gerado .
- Diferente @ o,
Normal

Max

Min Mem \ Memorizar Iniciar Captura
Normal Mem | N
Conectado - Ok / Sair [ESC]

Figure 69 — Output of a good IC compared with the memory: 0% difference

16.3 Example: quad operational amplifier

An IC with four operational amplifiers had a fault on the fourth output (pin 14). In the common VI curve
test, inputs and outputs were identical to those of the other amplifiers — the fault did not show up. In the
saturation test With Voltage (yellow on pin 4, VCC; GND on pin 11), output 1 was stored and the others
were compared: outputs 2 and 3 stayed between 0% and 1.65%, and output 4 read 177%, revealing the
faulty amplifier.

| saturagdo Test = a

Range Saturacéo de Tensdo Resposta Tensédo
23v- 3v-

Normal
Max

Resposta de Corrente

Normal Mem 6mA-

Range Saturagio de Corrente
AmA-

-6 mA-

Sinal Modulado Gerado
177 %

l Memorizar Iniciar Captura
R
Conectado [ Ok / Sair [ESC]

Figure 70 — Faulty output: 177% difference in the saturation test

WARNING

The board must be disconnected from the mains and batteries, with the capacitors discharged. The only supply
applied is the 5V / 10 kQ provided by the RastreCurve itself — no external power supply must be connected.
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In projects, use the SAT Saturation capture to store the reference together with the other curves of the
component.

16.4 Recommended diagnostic sequence

1. Vlcurve (Normal)— screening and comparison with the reference.
2. Saturation — dynamic behavior and leakage.

3. 4 Profiles / 3D —if a frequency-dependent fault is suspected.

4

Switching / Pulses — for switching components.
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17.1 Characteristic curves

Even without a reference board, the shape of the curve already says a lot about the point:

T T S T

Horizontal line

Vertical line

Tilted line
Clockwise spiral / ellipse

Counterclockwise spiral /
ellipse

Asymmetric exponential (knee
~0.6V)

Exponential + reverse step
Mixed shape (diode + resistor)

Tilted ellipse

Open circuit (no current)

Short circuit / point connected
to GND

Resistor

Capacitor (or RC)

Inductor / transformer

Diode / PN junction

Zener diode
IC pin

Resistor + capacitor

17.2 Example: optocoupler with 2 channels

Broken trace, loose pin, open component. Very high-
value resistors also look like this.

Confirm with Low Power. Very low resistors and very
large capacitors also tend to be vertical.

The slope depends on the value (10 kQ = 45°).

Width proportional to capacitance and frequency.
At 4 Hz, large inductors look almost like a short.

B-E and B-C junctions of transistors, IC protection
diodes.
The step indicates the Zener voltage.

Typical shape of TTL/CMOS IC pins.

Combination of the two curves.

In Compare with 2 Channels: Channel 1 on pin 1 (LED anode), one GND on pin 2 (cathode), the other GND
on pin 3 (emitter) and Channel 2 on pin 4 (collector). Channel 1 shows the LED curve and, at the same time,

Channel 2 shows the phototransistor tilting (conducting). Without the signal on the LED, Channel 2 stays

flat (no conduction).

Canal1

| — S 1

REF GND

. 2

+ 1825, 927px 11 x Ipx

10 2520 x 1020px

Tamanho: 32,7KB

(2]
mHomEm AEEEn
! ‘Cov - L }a-um Edwta"tam
1 2 cores o Paint 3D
1600 1400 = 2000 2200 2400
Canal 2
REF GND
=&
50% = B +

Figure 71 — PC817 connection in Compare with 2 Channels
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Cond

ucao

(
] \ganal 2

Salvar em: L [ Exportar Imagem Curva
-

”V Ok / Sair [Escm

7

Figure 72 — Optocoupler: LED on Channel 1 and phototransistor conducting on Channel 2

)

|Diferente = -
0,0 % Canal 2

Salvar em: z_ Exportar Imagem Curva

”V Ok / Sair [ESC]

Figure 73 — Channel 2 conducting when the LED is biased by Channel 1

The same test works on the Lite model. On the 2Plus, the optocoupler can also be tested with the Pulse
Test (section 15.5).
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18.1 Curve Cloud (in the software)

The Curve Cloud gathers more than 1,100 free projects created by the community (automotive, air
conditioning, agricultural, fitness equipment, amplifiers, industry...). You do not need to have every good

board to build your database.

1. Inthe menu click Curve Cloud and select the 2Plus version; the software checks the connection and

loads the list.

2. Use Search to filter and click a curve to see the information on the server.

3. Click Download to your PC. The project will then appear in Curves in the System.

Y Nuvem de Curvas Rastre Curve

Curvas na Nuvem:

22 - COMPROVACION CURVE CALIBRACION RESISTENCIA DE REFERENCIA BY REPROB!

22 - indicador ipmpu.rc2pl

B 22 - indicador jvo231g.rc2pl

ACADEMIQ - BICICLETA ERGOMETRICA CAMAG.rc2pl

B Agricola - instrumental TRACTOR JHON DEERE.rc2pl
Agricola - Maquina de PET AGC 2.rc2pl

B Amplificadores - Amplificador Valvulado LANEY VC30.rc2pl
AR CONDICIONADO - Ar condicionado Philco.rc2pl

& AR CONDICIONADO - BALANCA DE GAS REFRIG.rc2pl
AR CONDICIONADO - CE-KFR26G Y.rc2pl

& AR CONDICIONADO - EBR7785 8Y.rc2pl

© AR-CONDICIONADO - LG Ul EBR64174918.rc2pl

& AR-CONDICIONADO - LG Ul EBR76229302.rc2pl 5
B AR-CONDICIONADO - Samsung UE DB93-10938A.rc2pl
B AR-CONDICIONADO - Samsung Ul DB93-10859.rc2pl
Nome da Curva na Nuvem:

I . owricas

para seu PC

Informacoes da curva no servidor: Criador:

Checando

Projeto Criador:

Nome da Placa

Area:

Comentarios

1137 curvas encontradas!!!
Selecione uma para baixar ou
clique para visualizar
informacoes.

Figure 74 — Curve Cloud: 1,137 curves available at the time of recording

To contribute, select your project, fill in Board Name, Area and Comments and click Send to Cloud. The
Backup to an RC2PL folder button creates a local copy; in the menu, Backup/Share RC2PL exports the
project and Import RC2PL Curve imports received files. Projects can be protected with a password and

serial number.

On the rastrecurve.com website there is also the curve database, the discussion forum by area, the
software download and explanatory videos. There are also WhatsApp user communities by specialty.
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= (] X

. a0 @
3 Todos os favoritos

a
NOBREAK SMS STATION II 80...

< 28-10-2019, 09:39 PM

. E Area destinada e curvas geradas para Nobreak's p 3 2
por Faran
TOCOMBOX ENERGI HD
. Curvas para RECEPTORES 5 4 7o DA

Area destinada a curvas de receptores em geral
por hugotech
Curvas Para Area Automobilistica Curvas
. Férum destinado a curvas relacionadas a drea Automobilistica como som, placas de painel, ECU's 31 35 05-11-2022, 04:14 PM
Sub Foruns: @ Som Automotivo por G.nautica
: = IMPRESSORA HP 94V-0E30706...
. Curvas Para Area Grafica 1 1 05-07-2020, 04:03 PM
Area destinada a equwp{hjﬁn:os graficos como retroprojetores, impressoras ox hgatach
E Curvas Para Area Aeronautica 0 0 Nunca

SPRAY DE PINTURA GRACO MA...
9 9 05-07-2020, 03:54 PM

por hugotech

[ u Curvas Para Area Industrial
John deere
. Curvas Para Area Agricola 1 3 17-01-2020, 12:47 PM
por ricardo
Quark Dualpex 961
- Curvas Para Area Médica 1 1 30-01-2019, 12:33 PM

Figure 75 — Forum and curve database on the rastrecurve.com website

18.2 Unified Curve System (v1.9902)

The Unified Curve System is the new RastreCurve community portal. It gathers in one place the curves of
the 2Plus and Lite (and also those of the Mini, 10 Vpp and 20 Vpp models, in tabs), as well as videos,
rewards, ranking and gift shop. Access it with the blue Unified Curve System button on the main menu.

Registration and login

1. On the first access click Register: enter a user name, the equipment serial number and a password,
and click Validate Registration.

2. On subsequent accesses, go to Login with your user name and password. Check remember
user/password so you do not have to type them again.

& RastreCurve

Salu- Cadastro

Figure 76 — Registration in the Unified Curve System

Dashboard

The home page shows the Latest Curves, the Featured Rewards, the Latest Videos Posted, the Quick Chat
with whoever is online and the new members of the Community. The top menu gives access to Home,
Curves, Videos, Rewards, Ranking, Gift Shop and Portals; on the right are the notifications, the language
(Portuguese, English and Spanish) and your profile.
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PLACA ESTAGAO SOLDA SUGON 20200  2rvue s

@ Recompensas em Destaque n
[ 06 e }

-

m spre 7
;m com o Rastre Curve [ Momess |
& e
. Teste o Rastreador de Defeitos - Rastre Curve 2Phus o
- Novos Membros:
o~ s

Figure 77 — Unified Curve System dashboard

Curves: search, view and download

e Browse the 2Plus/Lite, MINI, 10vpp and 20vpp tabs or search by name, description, user or category
(automotive, industrial, computing...).

¢ Peek opens the preview; right-click the photo and use Enlarge image to see details of the board.

¢ Download: if the 2Plus (or Lite) software is installed, the file is unzipped automatically and sent to
your curve database; otherwise, save it and import it later (Import RC2PL Curve).

2% Usudrios Online: ()

& 5 Curvas Disponiveis

a (BT ——

Figure 78 — Curves available on the portal

On the page of each curve there is the Version History (the author can publish corrections and you can
download any version), the Questions about the File field to talk to the author and the Ratings and
Comments (1 to 5 stars).
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Figure 79 — Curve page: versions, download and questions to the author

Uploading a curve

Click Upload a Curve and earn 10 coins! and fill in Curve Name, Category, Equipment Model, Notes and

Details, the photo (preview) and the curve file. Check Is this a curve FOR SALE (Ad)? if you want to sell it:
enter the price, WhatsApp, e-mail and a password, which you release only to whoever pays. Without the
sale option, the curve is free for everyone.

& Enviar Nova Curva

Figure 80 — Upload New Curve form

Coins, ranking and gift shop

Coins are virtual points of the system — they are not money. They accumulate as you use the portal and
publish content. Each curve or video posted is worth 10 coins, and the author also earns coins from
positive ratings. Coins count toward the Ranking and can be exchanged in the Gift Shop (at the time of the
video: key ring 50, needle test probe 120, mug 160 and T-shirt 200 coins). When redeeming, enter your
name, tax ID and address; progress and tracking appear in Track My Redemptions. The coin statement is in
your profile.
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£ Loja de Brindes

Caneca Porcelana RastreCurve Camiseta RastreCurve Chaveiro RastreCurve Ponta de Prova Agulha
id . Tamanho G e Gareate ra . . .

Figure 81 — Gift Shop
Rewards

Need a curve (or schematic, file) that nobody has published? Create a reward (unlike coins, here the
amount offered is actually paid between users): click Create a reward, describe what you need, set the
share value and, if you wish, attach a reference photo. Other interested users can join with the same share,
increasing the total amount.

¢ Whoever fulfills the reward uploads the file, which is held in escrow on the server, and controls its
release: they release the download to those who paid and block those who did not.

e Payment is arranged directly between the users (for example, by bank transfer); RastreCurve charges
no commission and is not responsible for transactions made outside the system. In case of a
problem, there is a feedback channel with the administrator.

Figure 82 — Creating a new reward

Portals

The Portals menu gathers support, forum, feed, help center, training course, repair tips, YouTube channels,
the RastreCurve book and the software download.
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Curve oscillates / does not
repeat

Almost all curves vertical

Irregular curve on IC with
charge pump (MAX232,
ICL7660)

Identical ICs with different
curves

No fault found, board does
not work

Small difference only in the
center of the graph

Board with more than one
ground

“Device not found”

Inconsistent results

TIP

Active oscillator on the board
(crystal, multivibrator); hand on
the board

Large capacitors at many points

Internal charge pump voltage
conflicts with the signal

Different manufacturers (typical
on reset, set, preset, clear)

Internal fault in memory,
processor or IC that runs hot

Altered internal parameter (e.g.
out-of-value bypass capacitor)

Separate GND nets

USB cable, port or driver

Poor contact, oxidized probe tips,
temperature

Disable the oscillators; place a 10 kQ resistor
between VCC and GND (or between the channel and
GND); change the GND reference (for example, to
the positive); do not touch the board.

Use Low Power (4 Hz). If necessary, remove the large
capacitors.

Low Power + remove the external charge pump
capacitors, or place a resistor between the channel
and GND.

Normal on 1-2 pins; suspect a fault if it occurs on
several pins.

Test these ICs carefully (Maximum Power /
Saturation); test them off the board if possible.

High attention — it may be the real fault. Mark the pin
as bad and investigate the net.

Bridge the grounds during the test or store in stages,
noting it in the description.

Change the port/cable; reinstall the driver (section
6.5); check the Connected indicator.

Clean the probe tips with isopropyl alcohol; wait for
thermal stabilization; check the leads.

Real example: a power supply with the TNY IC did not work. The only difference was on the BYPASS pin: the 100
nF ceramic capacitor was measuring less than 20 nF, causing the IC to shut down. A small difference can be the

fault.
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20. Quick key reference

T

Edit Project
Component data

New Curve

Recording Mode

Test Mode
Board Test Mode
Impedance Test

Switching / Pulses
Edit Curves (v1.9902)

Pin marking (v1.9902)

F2 Zoom e F3 Resize ® F4 Move ¢ F5 Select/Edit ® F6 Ground (GND) ¢ F7 Mark e F8 Text
and Arrows ¢ F9 Insert + Curve ¢ F12 View curves ¢ ESC Ok & Save

PAGEDOWN Capture Normal Mode ¢ PAGEUP 3-Pin Mode ¢ HOME Save and return

F7 Normal e F8 3 Pins ® F9 VT Pulses ® F10 Saturation ¢ F11 4 Profiles 3D ¢ F12
Impedance ¢ HOME OK e ESC Cancel

Space Record Curve ¢ Z Back ¢ ESC Save & Close ¢ F9 Low ¢ F10 Normal ® F11 Maximum
* F12 Auto

Space Ok and Next Pin  DEL Mark Bad Pin ¢ Z Back ® X Forward ¢ ESC OK & Exit
F2 Zoom e F3 Resize ® F4 Move ¢ F5 Select ® F6 View Test Curves

HOME Calibrate short circuit ® Space Record ® Z Back  ESC Save & Close

Z Capture Channel 1 ¢ X Capture Channel 2 ¢ ESC Ok / Exit

Space Capture Curve ¢ Z Back ® X Forward  DEL Cancel and Exit ® ESC Save and Exit ¢
right-click on the pin: delete pin

ESC Exit and Save
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21. Warranty and support

RastreCurve products have a 3-month warranty against manufacturing defects, counted from the invoice
date, in accordance with the consumer protection legislation that applies to the sale. Even after the
warranty period, RastreCurve does not charge labor for repairs — only shipping and components at cost
price. Returns are accepted only by prior agreement and within 7 days of receipt.

Access to technical support, software updates and the Curve Cloud is free of charge.

Website www.rastrecurve.com

Help center https://rastrecurve.tawk.help

Sales comercial@rastrecurve.com e +55 17 99118-0770
Support / WhatsApp +55 17 99118-0770 ¢ ricardo@rastrecurve.com
YouTube youtube.com/@Rastrecurve

RastreCurve IndUstria de Equipamentos Eletronicos Ltda — CNPJ (Brazilian company ID)
Company 48.044.677/0001-58 — Rua Silvio Caldas, 2049, Nato Vetorasso — ZIP 15042-103 — S3o
José do Rio Preto, SP — Brazil

CNPJ : 48.044.677/0001-58
R AST R INSC. ESTADUAL 124.390.928.115

NIRE: 35.2.3996161-6
curve INSC. MUNICIPAL: 3965210

CREA-SP: 2769050

Thank you for being part of this family!!!
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