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Welcome

This manual contains the following sections:

Overview describes the 571 Curve Tracer and provides

~ Safety information and Start-up information.

Tutorial: Initial Setup provides information and instructions
to get you started making measurements.

Measurement Examples

At A Glance describes the locations and purposes of the
various functions on the front panel and the rear panel
of the instrument.

In Detail provides further detail on aspects of the 571,
building on the information contained in At A Glance. The
topics of this chapter are:

- General

- Menu Screen

- Test Screen

- Sockets

~ Making Hardcopies
- 'Messages

- Maintenance and Repair

—  EEROM Protection Utility

- Power Requirements

Appendix A: Options & Accessories describe the standard
and optional accessories available for the 571 and the
Options for the 571.

Appendix B: Speci ﬁcdtions provides warranted specifica-
tions for the 571 Curve Tracer. -

m——
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Appendxx C Pezfarmance Venﬁcatmn descrlbes the

paste ;
procedm'es to venfy that the 571is performmg acccrdmg '
to spemﬁcanons. -

Append1x I Index The Index helps you locate mfcarmﬁion
qu1ck1y ' _

Related Documentatlon '

Other documentation for the 571 Curve Tracer include.

The 571 Service Manual (Tektronix Part Number |

070-7722-00} that provides information to maintain and
service the 571.

Welcome
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Product Description

The 571 CurveTracer isa semlconductor tester with a set of
Q attractive specifications.

It is a menu-driven, digital, microprocessor controlled instru-
ment, designed to easily make DC- measurements on several
types of semiconductors.

The 571 has the capability of testing the following types of
semiconductors: _

- Bipolar Transistors NPN and PNP I
Diodes ' S
Thyristors and Triac's

1

o To assure that all functioris work properly, use the Perform~
A ance Verification check (Appendix C).

. Product Description

a The 571 consists of one unit. At the front panel there are :

9" C.R.T. screen monochrome green

4 Keys

Array test sockets with a protection cover
L.E.D. for power on indication

Power on switch

:Ei
et

Bt N

The C. R T. is used for the presentation of the menu’s and the test

results.
£ The 10 keys are used for selecting the desired function and param-
eters from the menu. The functions of the keys are:
. UP START CURSOR STORE MENU COPY
(] DOWN STOP
' LEFT
RIGHT

In section 5, In Detail, functions of the keys are explamed in de-
tail.

7] 571 User Manual 1-1



e The device under test (DUT) is placed in the test socket durmg
: -‘acg_ulsumn

(At the rear panel there are :

At test voltages that exceed 20 Volts, the protectmn cover must be’
in the closed position. e

- Power inlet with EMI filter / Fuseholder / Line Selector IR
, Switch. - e
- Norm/Test switch o ST 1
- Printer output for an IBM® / EPSON® (compatlhle) el
printer. -

- Intensity Control

Functional Description | N

The 571 Curve Tracer consists of the foilowmg functlonal
modules: l
1. Vce power supply (stimulus for DUT)

2 Compensation amplifier/A.D. Converter
3 Basedrive/Gatedrive (stimulus for DUT)
4. DUT test socket's and keypad

5 Micro controller

6.  Video controller

7. Power supply

8. Video monitor

The units 2, 3, 5, 6 and 7 are located on the mainboard. {
Unit 4 is located at the frontpanel.

Unit 1 is located on a separate board (electrical floating).

Unit 8 is a complete monitor. (

Overview_ E



Description

Features

The 571 Curve Tracer offers a number of features, such as :

Q 1. Acquisition of:

— NPN and PNP transistors

— Diodes
B ' — JFET's, MOSFET s, both N-channel and P-channel
— Thyristors (and Triacs)

2. A Store mode that is capable of :

— Storing 1 picture of a tested device in the volatile
G memory {RAM).

3. An EEROM utility that is Capablé of :

D — Storing 12 different menu setup’s in the non-volatile
' memory. (EEROM)

4. The intensity can be set by the intensity control on the rear -
panel. '

A print-out of the screen can be made by connecting the
Centronics parallel output at the rear to an IBM®/EPSON ®
(compatible) printer.

A cursor mode, where two cursors can be moved along the
displayed curves. The x and y value of the cursor will be
displayed on the left side of the screen. :
This feature offers you the possibility of making accurate
measurements (within 2.5%) in a set of displayed curves.

7. The possibility of making a verification test.
Diagnostic firmware is available in the standard ROM.
The function NORM or TEST is selectable by a switch on
the rear panel.

o o

If you need more information about your 571 Curve Tracer or other
Tektronix products, please contact your nearest Tektronix sales
 office or distributor, consult the Tektronix product catalog, or, in
~ the U.S,, call the Tektronix National Marketing Center toll-free at
 1-800-426-2200. ,

TR
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‘Description

Fr(mt / Rear Panel

Contrﬂls Ce ,;:" “A {
I The ﬁ'ont-panel of the 571 (see Figure 1-1} has 10 keys that enable
the operator to select functions and ranges of the 571 curve tracer . E

- 4 arrow keys, to select ranges, modes and control cursor
posmon :

- Start key, to start execution of the menu setting. N !

- Menu key, to pass control to the selected menublock.
e - Stop key, to interrupt or stop a measurément.h . ' l
- Store key, to store a set of test results.

- Cursor key, to activate the cursors. [

- Copy key, to start passing information to a
printer.

The following controls and connectors are located on the 571 rear /
panel ( see Figure1-1): !

- Intensity Control, to set the intensity of the display.

= Printer-output connector. Connect an IBM® /EPSON®
(compatible) printer to the Centronics ® output connector to
make a hardcopy of the screen .

- Normal/Test switch. Selects between the normal mode and E
the test mode.

o R ~  Power connector /voltage range selector/fuse. | E

e - .
e . . - . ntynmm fawar (
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Figure 1-1: Front and Rear Panel 571 Curve Tracer
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Before  you begin using your Tektronix 571, please take a moment
~"to review these safety precautions. We provide them for your pro-
" tection and to prevent damage to the 571 Curve Tracer. The gen-
- - eral safety mformatlon is for both operating and servicing person-
nel

Symbols and Terms

These two terms appear in manuals:

R . statements identify conditions or practices that
T e could result in damage to the equipment or other
property. '

. _ statements identify conditions or practices that
E ' could result in personal injury or loss of live. /
: _ These two terms appear on equipment:
[ e  CAUTION indicates a personal- injury hazard not immedi
=y ately accessible as one reads the markings, or a hazard to
e property including the instrument itself.
E ';. - * DANGER indicatesa personal-injury hazard immediately as
o one reads the markings. :
E This symbo! appears in manuals:
Static-Sensitive Devices
o These symbols appear on equipment:
L e DANGER Protective 'ATTENTION
' High Voltage ground(earth) Refer to '
E - terminal manual

1-6 Overview
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Specific Precautions

Observe all these precautions to ensure your personal safety
and to prevent damage to the 571 or to the equipment con-
nected to it.

Power Source — Use the proper power source. This product is
intended to operate from a power source that does not apply
more than 250 V rims between the supply conductor or between
either supply conductor and ground. A protective ground con-
nection, by way of the grounding conductor in the power cord,
is essential for safe operation.

Grounding the Product - This product is grounded through the TR
grounding conductor of the power cord. To avoid electmcal '
shock, plug the power cord into a properly wired receptacle
before making any connections to the product input or output
terminals. A protective ground connection by way of the

rj ground conductor in the power cord, is essential for safe opera-
(o tion.

e

Danger Arising from Loss of Ground — Upon loss of the protec-
tive-ground connection, all accessible conductive parts
(including knobs and controls that may appear to be insulated )
can render an electrical shock.

8 Use the Proper Power Cord - Use only the power cord and
connector specified for your product. ‘

Use only a power cord that is in good condition.

{_j Use the Proper Fuse - To avoid fire hazard, use only a fuse of
the correct type, voltage rating and current rating speczfled on
the back of your instrument.

Do Not Operate in an Explosive Atmosphere To avoid explo- :__-’ -
sion, do not operate this instrument in an explosive atmos- '
: phere

Do Not Remove Covers or Panels - To avoid perscjnal injury,
do not remove the instrument covers or panels. Do not operate
the instrument without covers and panels properly installed.

Heating of the Device Under Test (DUT) - Testing at high
power settings may cause the device under test (DUT) to get
hot enough to cause injury. Avoid touching the DUT until
cooled.

. —

£3 571 User Manual 1.7
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- Consignes de Securité

Ce rappel des consignes générales de secureté s'addresse 2 la .
fois aux utilisateurs et au personne! de maintenenance. N E

- Avertissements et précautions a respecter sont annotés au long

de ce manuel & chaque fois que l'utilisation du 571 l'exige. 11

- est & noter que ceux-qui peuvent ne pas figurer dans cette , {
rubrique de rappel.

Symboles et Termes dans ce manuel o i

. Les paragrahpes intitulés (ATTENTION )}
identificient les circonstaces ou opérations pouvant l
entrainer la détérioration de l'appareil ou de tout autre
équipment. '

° Les paragraphes intitulés [

(AVERTISSEMENT) indiquent les circonstances

dangereuses pour 'utilisateur (danger de mort ou risque ‘
-de blessure). (.

@ Static-Sensitive Devices {Composants sensible &
statique) -

Termes reperéres gravés sur l'appareil

ek . CAUTION (ATTENTION) : ce mot identifie les zones de
e T risque non immédiatement perceptibles ou un risque
E; N éventuel de détérioration de 'appareil.

Ll s DANGER (DANGER]} : ce mot indique les zones de risque
2 S immédiat pouvant entrainer blessures ou mort.

Symboles gravés sur 'appareil

s e A

—

DANGER Borne de masse ATTENTION ;-
Haute tension de protection (terre} se reporter au
manuel o
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~ Safety

Source d'alimentation — L'appareil est congu pour
fonctionner & partir d'une source d'alimentation maximale de
250 V efficace entre les conducteurs d'alimentation ou entre
chaque conducteur et la terre. Pour utiliser l'appareil en toute
sécurité, une connexion a la masse, realisée au moyen d'un
conducteur prévu dans le cordon d'alimentation, est indis-
pensable. -

Mise & la masse de I'appareil — Une fois installé dans le
chéssis d'alimentation, 'appareil est relié & la masse a l'aide
d'un conducteur du cordon d'alimentation. Pour eviter tout
choc électrique, insérer la prise du cordon d'alimentation
dans une prise de distribution correspondante, avant de con-
necter I'entrée ou les sorties de I'appareil. Pour utiliser 1'ap-
pareil en tout sécurité, une connexion i la masse, réalisée au
moyen d'un conducteur prévu dans le cordon d'alimentation,
est indispensable.

Danger provoqué par la coupure de connection de masse —
En cas de coupure de la connexion de masse, tous les
élements conducteurs accessible (y compris boutons et
commandes apparissant isolants) peuvent provoquer un choc
électrique.

Utuliser le cordon d'alimentation approprié — N'utiliser que
le cordon d'alimentation et la prise recommandés pour votre
appareil. Utiliser un cordon d'alimentationen parfait état.

Seul, un personnel qualifié peut procéder & un changement de
cordon et prises.

Utiliser le fusible approprié — Pour éviter tout risque
d'accident (incendie...) n'utiliser que le fusible recommandée
pour votre apppareil. Le fusible remplacement doit toujours
correspondre au fusible remplacée: méme type, méme tension
et méme courant. Un remplacement de fusible ne doit étre
effetué que par personnel qualifié.

Ne pas utiliser I'appareil en atmosphéres explosives — Pour
éviter toute explosion, ne pas utiliser cet appareil dans un
atmosphere de gaz explosifs.

Ne pas demonter les capots ou les panneaux — Pour éviter
toute blessure, ne pas dter les capots ou les panneaux.
Nrutiliser I'appareil que si ceux-ci ont été correctivement
remis en place.

!-—1'7.1 Ilcar Manual 4.
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~ Preparation for Use<

" Before you use the 571 Curve Tracer, refer to the Safety part of
- - this chapter for power source, grounding, and other safety con-
- siderations pertaining to the use of the instrument.

The 571 is calibrated and ready for use when received. It
should be free of mars and scratches and meets all electrical
specifications. If there is damage or deficiency, contact your
local Tektronix Field Office or representative.

The instrument is menu-driven to select the required function
and parameters. This is a kind of pop up menu and only rel-
evant information is displayed en the screen.

There are 10 keys on the front panel to step through the menu
for selecting functions and ranges.

The analog circuits are completely microprocessor controlled.

8

Installation

Step 1: Check that you have the proper electrical connec-
tions. The 571 Curve Tracer operates from a nominal
ac-power line between 95 V and 110 V rms,110
Vand 130V, 200 V and 230 V or 230 V to 250 V rms,
depending on the power range setting, with any
frequency from 50 Hz to 60 Hz.

Step 2: Connect the proper power cord from the rear-panel
power connector to the power system.

Step 3: Check the fuse (located in the power connector/volt-
age range selector, on the rear panel), to be sure it is
of the proper type and rating.

This instrument can be damaged if the wrong line fuse
is installed.

1-10 Overview
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Preparation for Use

NOTE

Be sure that the NORMAL/TEST switch on the rear panel is
in the NORMAL position.

Step 4:

Step 5:

Step 6:

Be sure you have the appropriate operating environ-
ment. Specifications for temperature, relative humidity,
altitude, vibrations and emissions are included in
Appendix B: Warranted Specifications.

Leave space around the instrument for cooling. Maintain
adequate airflow to prevent instrument damage from
internally generated heat. Before turning on the power,
verify that the spaces around the air-intake holes on the
bottom, sides, top, and rear cabinet are free of any ob-
struction to airflow.

Turn on your 571 Curve Tracer by pressing in the
POWER button. Observe that the POWER-ON indicator,
located above the button, comes on. After a few seconds
the menu page appears on the CRT screen, and the in-
strument is ready to make measurements.
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Initial Setup

This tutorial get you started making measurements, using the capa-
bilities of the 571 Curve Tracer. Thefollowing will be discussed:

C ] Initial Setup
® Screens
(]

'3 Initial Setup

O The following procedure will allow you to set up and operate the

‘ instrument to obtain the most commonly used displays.

r Step 1. Verify that the POWER switch is OFF (switch is in the OUT
P ‘ position}.

Step 2. Plug the power cord into the ac power outlet.

o

Step 3. Press in the POWER switch (ON) and let the instrument
warm up (30 minutes is recommended for best accuracy).

Step 4. Observe the MENU screen being displayed on the screen.

S e B B B e
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j&””I"he 571 has two main screens, the TEST screen and the MENU
7" screen. Within the menu screen there are two sub-screens, the
- RETRIEVE MENU and the SAVE MENU.

- In each screen the inverse top line shows which screen is cur-

rently selected. e

The inverse bottom line (the prompt line) shows which keys are
valid and how the 571 is going to test. Pressing a key that is not
mentioned in the prompt line or pressing two keys at the same
time are considered invalid commands. That kind of commands
are neglected. :

One exception is the copy key to print the screen data onto a
printer. Pressing the copy key is always answered, unless other-
wise stated in the prompt bar. In some cases no prompt bar is dis-
played. During that time no keys can be answered.

The line located above the prompt line is the message line. Mes-

~ sages are displayed here.

The main screens are:

- Test screen

This screen displays an axis with scale parameters and all
other selected parameters. After the test (acquisition) of a
device the screen displays the characteristic curves.

- Menu screen

This screen shows all the items that can be selected to test
a device. After power up the 571 comes up with this screen
and shows the default settings.

The first (not inverse)} line is for selecting the function.

The second line is for selecting the DUT (Device Under
Test) type.

Each subsequent line represents one test parameter, and for
each parameter, a value can be selected.

The last line gives access to the sub-screens .

Tutorial



= Initial Setup

The menu sub-screens are:

- Retrieve Menu
- Save Menu
Both screens show 12 locations of nan-volatile memory which are R T
marked " Used "or "EMPTY ", :
g Each location can store the settings of a menu screen. -
L
. i - ‘ e b
: L TEKTROMIX 4
"_‘T_ - . Function | I8 Continuous Compare ]

Type (BB PyP N-FET P-FET DIODE $.C.R. |
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Ib/step! 0.5 1 2 5 [f#20 50 100 200 500 ] ua [ 12510 20°] mA

T,
‘ B

Steps [ 323456789 s}

tf R lead { 10k 1k 100 10 1 Ohm !
i

L] Pmax  ([EJO-5 2 10 50 100 ] wate
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e

Figure 2-1: Menu Screen at Default
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Basic Measurements

ﬂ : The following measurement examples will enable you to perform
basic measurements and to become familiar with the 571 Curve
Tracer capabilities. Some applications and exceptions are also indi-
cated.

NOTE ' b
G The tests on the following pages are merely examples. Select P
' the parameters in all the tests carefully for your specific
device. Exceeding the limit values, as indicated in the com- b
‘ ponent data sheet, may be destructive to the device. Espe-
cially the various breakdown voltage tests can be destructive.

_ - Transistor Measurements

- Saturation Voltage Measurement

- Collector-Base Breakdown Voltage Measurement
- Temperature Drift Measurement

- Loadline Measurement

- Power Limit Measurement

- H-Parameter Measurement : B
- Vceo Measurement SISNCREE

— Field Effect Transistor Measurements

— Drain Breakdown Voltage Measurement
- Pinch-Off Voltage Measurement

— Diode Measurements

- Forward Voltage Measurement
- Reversed Voltage Measurement

- Thyristor Measurement
Remarks for all Measurements

Compare Mode
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Figure 3-1 shows the basic measurement block diagram of the 571
Curve Tracer. For more details see the 571 Service Manual
(Tektronix Part Number 070-7722-00).
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Figure 3-1: Block Diagram of the 571 Curve Tracer
3.2 Measurement Examples
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Basic Measurements

Transistor
Measurements

U A NPN transistor, type 2N2219, is used in the following examples.
(A type 2N3904 provides similar results.) .
G Stepl.  Put the transistor in the appropriate socket with the leads
in the correct contact, as indicated on the front panel (see P
Figure 3-2). 8
Step 2. Press MENU |

Step 3.  Select the appropriate type and parameters on the menu
8 page. In this example an NPN type is used, but a PNP
' : (2N3906) provides similar results.

Step 4. Pressing START will result in a set of Vce - Ic curves (see |
Figure 3-3) that gives a general indication of the transis:
tor's performance.

Base Steps

Collector
Voltage

ST e s e e

Figure 3-2: Transistor Connection Diagram
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ACOUISITION Prax = .1 lbtt To/step= 18UR M of steps = 18
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Figure 3-3: Vce - Ic curves (NPN transistor)
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Saturation Voltage
[Vce (sat)] Measurement

Step 1.  Press MENU to return to the menu page.

Step 2. Change Vce max. to 0.5 V,1b/step to 50 pA/step, and
select Rload 10 Ohm using the arrow keys.

Step 3.  Pressing START results in a set of curves in the satura-
tion region of the transistor. Saturation voltages at a given
current can be examined. {(Figure 3-4)

For closer readout of the saturation voltage press CURSOR and di-
rect the active cursor to the required position. The position of the
cursor is shown at the left of the graticule.

Move cursors Pmax = .1 Katt Ib/step =B uRh N of steps = 18
Rload = 10 Ohm : '

18 7

w/div |

Ib= .5 nfl
§ 2 m¥
6.88 mA

Tb= 5B R
2% ny
5.3 md

Figure 3-4: Transistor Saturation Area
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. TaﬂSISt Breakdown
Voltages ”

VCEO -
VCES -

VCBO -
VEBO -

‘Generally, a breakdown of a reverse biased PN junction is the fran.

sition from a state of hlgh dynamic resistance to a state of lower o
- dynamic resistance for increasing magnitude of reverse current.
- The following types breakdown voltages are commonly used:

Collector-to-emitter breakdown voltage, with base open.

Collector-to-emitter breakdown voltage with base short

circuited to emitter.

Collector-to-base breakdown voltage, with emitter open.
Emitter-to-base breakdown voltage, with collector open.

As an example of a transistor breakdown voltage, a set of curves
on the 571 shows the Collector-Emittor break down voltages as a
function of Ib in Figure 3-5.

| Step 1.

Step 2.

Step 3.

Press MENU to return to the menu page.

Select by using the arrow keys.:

Vece max....... 100V
Icmax....cooveeene. 10 mA
Ib/step .coceevennnnn 5 mA
Pmax ...coooeeerennn.e. 0.5 Watt

Press START. 7 -
Notice that the collector-base breakdown voltage is at
about 60 Volt at a given current {Figure 3-5).

NOTE:

Select the parameters carefully!! If not, this test can be
destructive to the device. Refer to the component data sheet
for more information.

Step 4.

Press the STOP button as soon as the current rises and
the breakdown starts, to prevent damage to the device.

Measurement Examples
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Basic Measurements

Move cursors Pmax = .5 Watt I&step =5 A N of steps = 18
= 18 :
18 ] : : : : :
1 |
nA/div
Ib= 5 uR
Jetev
4.64 A
Ib= 5 uf
WY
848 uR
B
2 18 Vi 108
Hfe= 928

Figure 3-5: Collector-base Breakdown Veltage Curves
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Temperature Dnﬂ
Measurement
Step 1. Press MENU to return to the menu page.
- ‘_Step 2. Seiect by using the arrow keys | i
Function ............ acquisition contmuous
Vce max............. 20V
Ic max...ccovuene, 100 mA
Ib/step ... 200 pA
Steps covveeerenienas 3
Pmax....ccoouene.n. 2 Watt
Step 3. Press START and watch the curves grow until they look
like in Figure 3-6.
Step 4. Press STOP to interrupt the acquisition.

Measurement Examples

E



Basic Measurements

ACQUISITION Pmax =2 Watt  Ibsstep = .2mR N of steps = 3
Continucus Rload = 18 Ohm

fcquisition interrupted,

D . Figure 3-6: Temperature Drift Curves
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iLof'a"dhfqe Measurement

F Step 1.  Press MENU to return to the menu page.
- Step 2. Select by using the arrow keys: - .
E ) . Function............. acquisition
- Vce max.............2 V
3 Ic max............... .2 mA
I Ib/step .coocuunne.. 1 mA
ﬁ N Steps covererneennnn, 10
S Rload ................. 1kQ
[ e Pmax...oeenevennen. 100 W
e Step 3. Press START. The curves will end along the loadline
representing a load of 1 kQ. (Figure 3-7)
ACQUISITION Prax = 100 Hatt Tb/step = 1uR N of steps = 10
= ' Rload = 1 Klhm :
- B TR :
g 2 OO SN S
mA/div :
- B e R RV S LERNS FTRUS PUDRS PN S S SEEEEEEEE :
Wi T SRS
!.'“": B R N /A N A A
g DTk
T T ¥ T T ¥ =
: 208 n/div oo |
Figure 3-7: Loadline Curve [
3-10 Measurement Examples E




Basic Measurements

Power Limit
Measurement

Step 1. Press MENU to return to the menu page.

¢4
Step 2.  Select by using the arrow keys:
' Q Function ............ acquisition
Vce max ..o 50 V (remember the cover!)
Ic max ..o 20 mA
Ib/step vverrenenne. 10 mA
Steps covveeerreeennns 10
Rload .....ccoevine. 0.25Q
(-‘} Pmax......cceeee. 0.1 Watt
~ Step 3. Press START and notice the curves end along a hyper-
: bola. (Figure 3-8) o _
|
5 (’ ' ACQUISTTION Pmax = .1 Matt To/step =18 uR N of steps = 10
- Rload = +25 Ohm
2@.....E....E-.-.E....5.".-.5».‘.'5-...;....;--..E..4.£
B I R U SN N S S DR s
Ay | e ’

..................................................

SRR T R RREE

. .
.........................................
:
:
- :
| o U O S
”~ -
............................................... .
J L] " *
g . .
[ * L [} k] - F L 1 [} 1

Figure 3-8: Power curve
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. ‘Basic Measurements

7 Static h-parameter measurement (hFE)

hFE - Measurement

Stepl.  Create the curves according to the default settings, as
indicated at the Vce - Ic test. (See Figure 8a).

Step 2.  Press CURSOR and notice the cursors appear in the mid-
dle of the lowest curve.

The hFE at the position of the blinking cursor is printed in the
lower left corner of the display. ’ ]

The cursor can be moved by the horizontal arrow keys along the
curve. After the arrow key is released, the hFE is updated for the
new cursor location.

Small signal h-parameter measurements (hfe , hoe)

hfe - Measurement

Step 1. Move one cursor to a.specific position, for instance the
highest curve at 4 V. . : :

Step 2. Press CURSOR to swap the activity and move the other
cursor to the same voltage, one curve below.

Alc divided by Alb gives the hfe under these specified conditions of
collector current and collector voltage.

hoe - Measurement

Step 1.  Move both cursors to the same curve { with the vertical
arrow keys). One for instance at 2 V , the other at 4 V.

A Ic divided by AVce gives the hoe under these specified condi-
tions of collector current and collector voltage.

3-12 Measurement Examples
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Basic Measurements

= .1 Hatt  Tb/step = 18Ul Mr of steps = 10
= .25 Ohm '

...............................................

1]
.
.
........................ L R T T T S T O T R R T
. .
. . N
N
. e
........................... L N T T T
.
.
.
................ " e
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Figure 3-8a: Vce-Ic Curves
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Collector—Elmtter Breakdown . ' ) o
Vﬂltage Measurement [V ceo(br)] B

~ Step 1. Remove the base lead of the DUT from the socket.
(For a PNP devace interchange the emitter and collector
leads also)™ _
Step 2.  Press MENU to return to the menu pége.

Step‘ 3. Select by using the arrow keys:

Type.ciicreneen. DIODE
Vamax. ... 100V

[a max .......o....... 1 mA
Rload ..ccoveunenene. 1 kQ
Pmax..eeenene. 0.1 Watt

Step4  Press START and observe a curve as in Figure 3-9.

NOTE: f
Your picture may not look as clean as this example, try
another Rload or other Ia max for better results.

Testing Vces has the same procedure, only the base lead of the

DUT must be connected to the same contact as the emitter. For

most devices Vces is above 100 V which is beyond the range of ]
the 571.

.m
oy
_—

3-14 Measurement Examples 2
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sic Measurements

ACQUISITION Pmax = .1 Hatt
Rload = 1 Kihm
i L T T T T T T T S S
...................................................
Ao e
...................................................
...................................................
:
S U SO RPN N DU S S SO AU
..................................................
...................................................
I S U I S S KR S
d o
8 . . T&
1 [] ¥ [ ] 1] 13 ) 1 l

) 18 YAdiv

Figure 3-9: Vceo Curve Curve
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Measurements

For this example a JFET type 2N4416 is used (See Figure 3- 10 for
proper connections).

Step 1. Connect the DUT in the appropriate socket on the front
panel.
Step 2. Go to the menu page and select:
Function ............ acquisition
TYPC cvrrerrrereereenns N-FET
Vds max. ........... 10V
Id max . ceveenee 20 mA
Vg/step .ooceverinee 200 mV
Offset ..cocvneennnee. -1.200V
Steps vreernnenens 10
Rload .....ccoceenee. 0.25Q
Pmax . ...cveene. 0.1W
Step 3. Press START and observe a set of curves as in
Figure 3-11.
Gate Steps D
— c I's
Rs Drain
Voltage

Figure 3-10: FET Connection Diagram

Measurement Examples




it Basic Measurements

Move cursors Prax = .1 Hatt Vg/step = .2V
Rload = .25 onm Offset = -1.288 V

................................

...........................................

..................................................

.................................................

o A

B 1 Ydiv 1@

L

Figure 3-11: JFET Curves in Depletion and Enhancement Mode

The curves above the curve Vg = 0 V in Figure 3-11 represent the
enhancement mode, the curves below Vg = 0 V represent the deple-
tion mode.

Notice the highest curve at Vg = 800 mV. At that drive voltage, the
FET has the electrical properties of a good conductor.

In addition, at a drive voltage above about 600 mV the gate-channel
diode opens so the gate current is changing from substantial zero to
a few mA (The driving source is a voltage source!}.

This effect only happens with J-fet’s. Usually, J-fet’s are driven in
depletion mode.

MOS-FET’s can be driven as well in enhancement mode as in de-
pletion mode, depending of the type and purpose.

571 User Manual | 3-17



Step 1.  Press MENU to return to the menu page.

Step 2.  Select by using the arrow keys:

Vds..inne, 100V

Id max. .............. 10 mA
Vg/step .............. 02V
Offset ................. -1.400 V

Step 3. Press START and notice the Drain breakdown at about
60 V (See Figure 3-12).

There is another breakdown voltage: The gate-source breakdown.
This is a destructive test so we will not discuss it here.

NOTE
Select your parameters carefully!! I f not, this test may be
destructive to the device. Refer to your component data
sheet.
Press STOP as soon as the current rises, and the break
down starts, to prevent damage fo the device.

Measurement Examples

. .
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RC@JISITION Fmax = .5 Katt \fw’_g/step =.2Y N of steps = 10
. Rload = .25 Ohm Offset = -1.408 V -
. 1@....:.....:...:...:..,:

wdiv ||

18 Vdiv 108

- oS e S

Figure 3-12: Drain Breakdown Voltage Curves

o o
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Step 1.  Press MENU and select by using the arrow keys:

Vds max. T........5V

Id max . ............. 0.05 mA
Vg/step ... 0.1V
Offset ....c.uu........ ~-2.150V
Rload ................. 100 Q

Step 2. Press START. This will result in a picture of the pinch
off region of the DUT (Figure 3-13). '

Using the cursors, you can determine exactly at which curve the
DUT starts to conduct. By changing the offset voltage, the pinch
off voltage can be measured within 25 mV.

Pipgl_%oﬁ‘_‘Vpltage o

3-20 Measurement Examples
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Basic Measurementis

ACQUISITION Pmax .1 Hatt  Va/step = 1V N of steps = 1@ I T T'
oacf 1@ Ohn ﬂﬁ‘set = -2.158 V -

P
i

oy s -

) 580 mv/div S0

Figure 3-13: Pinchoff Voltage Curves
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~ Diode Measurements

" Forward Voltage
Measurement

Step 1.  Connect a diode in the diode socket on the front panel
in forward direction.

Step 2. Press MENU and select by using the arrow keys:

Type e, diode
Vamax, ............ 1V

Ia max. ..coveennann. 1 mA
Rload ................. 100 Q

Step 3. Press START. This results in a curve as in Figure 3-14.

To calculate Ri: Press CURSOR and direct the 2 cursors to any
position you like. Ri = AVa divided by Ala.

Step 4.  Press STOP to Ieave the cursor utility.

3-22 ‘ Measurement Examples
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Move cursors

{

si i
m/div

798 nV
O S92 WA
IE.% ny

r\ 443 uf

- @ 103 mV/div 41257
U

Figure 3-14: Diode Curve in Forward Direction
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‘Reversed Voltage SRR
| I
Step 1. Connect a zener diode in the diode socket in reversed direc-
tion. B
Step 2.  Change Va max. with the right arrow key to the approprlate
value for the zener diode. -
L]
N Step 3. Press START.
F - :
Lo Step 4.  After acquisition press STORE.
- To measure the forward characteristic of the zener diode, connect
' the zener in forward direction.
B Step 5.  Press START. p

On one picture, the forward characteristic as well as the zener
characteristic are presented (Figure 3-15).

S

3-24 Measurement Examples ¢
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Basic Measurements

ACQUISITION Pmax = .1 Hatt
Rload = 140 Ohm
R R R R P U
S B B B U SR D S _
nA/div
dl. ............... :
;? ................................................
‘i .
D . T A PP U A ST
| ' 8| : C Bk
B 8 2 VAdiy 28
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o Thyristor
Measurements

—

Rload

IR Gate Steps Z
- C

@
:

Figure 3-16: Thyristor Connection Diagram

Anode
Voltage

. Thyristors are tested the same way as NPN transistors, but a mini-
A mum R-load of 100 Ohm is required (See Figure 3-16).
[ ST The 571 is performing this Rload selection automatically if an
O S.C.R. is selected. This measurement is executed with a BT151
R R type. The 571 does not show vectors with negative AVxx.
( e - Use the cursor utility to determine the range of the curve.

Step 1.  Select by using the arrow keys:

Type .. SCR
....... Va max. .....c....... 20V
L Ia max. ..cceneee, 20 mA
Ig/step..ccuvnuenenns 0.2 mA
Steps .ocivieeiinns 10
Rload ...cccovcvnneenne 1 kG
Pmax. .eeeeens 0.1 W

Step 2. Press START and notice a curve as in Figure 3-17.

3-26 _ Measurement Examples



Basic Measurements

Move cursors Pmax J Hatt Ig/étep = 2o N of steps = 1B
G Rload = 1K0hm S
’ R R R

................................................

 nfdiv |

Ig= 1.6 mR  {f- ool
648 my SR : L E Co E :
1@.6mﬂ.
Ig-Zmﬂ ..............................................
Il@i\’
B ul

..................................................

..................................................

3

(‘ T,

" J
<)
™
<
[ =
L
<
&

£ _
L Figure 3-17: Thyristor Curves
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Basic Measuremenis

z ~ Remark for all’
Measurements

Precautions have been taken inside the 571 to prevent oscillations
inside the DUT.

Nevertheless it may happen that some special high frequency de-
vices still have a tendency to oscillate. This can be noticed by a
noisy display or the hfe decreasing very suddenly in the curves.
Adding a small capacitor (15 pF) between emitter and base, or a
1600 pF capacitor between collector and base of the DUT, in the
same socket, will eliminate the oscillations.

Figures as shown may differ depending on types used.

The 571 has a hardware overcurrent protection and a thermal pro-
tection. Trying to test a shortcircuit according to the parameters
in Figure 3-18, causes the internal thermal protection circuit to
activate after a few seconds, resulting in the meaningless picture
like Figure 3-18 is.

A Terminate the test quickly ! \

S

Measurement Examples
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ACQUISITION
26

20

nR/div ‘

Basic Measuremenis

Prax = 108 Watt To/step = 2 of N of steps = 18
Rload < 25 ohm

....................................

....................................

...................................

..................................

..................................

.........................

S04 mV/div Y

~ Figure 3-18: Thermal Protection Curve




P Compare Mode

The 571 compare mode feature is intended to compare devices to a
reference device. During a compare session two sets of curves will
be displayed on the screen. The high lighted curve is the refer-
ence; it will be retrieved from the memory each tlme an acquisi-
tion in compare mode is initiated..

The second set of curves is in normal intensity.-This is the set of
curves of the device under test. The compare mode allows the
comparison of : :

1. Diodes to diodes.

2. S.CR'sto S.CR.s.

3. Bipolar transistors of the same type (NPN or PNP).

4. Bipolar transistors of the complementary type (NPN to PNP

and PNP to NPN). ‘

FET's of the same type (P-FET’s or N-FET’s).

6. FET’s of the complementary type (P-FET’s to N-FET’s and
N-FET's to P-FET's).

o

For example :

Step 1.  Select: COMPARE modse, -
NPN
The desired test parameters.

Step 2. Hook up a NPN transistor in the appropriate socket
Step 3.  press <START>.

After the acqufsition fhe c:_urveé are stored as the réference.
Step 4. Hook up another NPN transistor

Step 5. Press <START>.

Two sets of curves reflecting the two transistors are displayed.

Step 6. Now hook up a PNP transistor and press the <UP> or
<DOWN3> button. : /

Faliat

3-30 Measurement Examples
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Before the acquisition starts, the absolute values of the test param-,
oo eters are not altered, but ALL the polarities are inverted and the
g - acquisition starts.

The reference device type is displayed below the word 'COMPARE' '
upper left on the screen, and the type of the device under test is e
displayed inverse in the top line on the screen. ' AT

During a compare session it is not possible to change scale factors.
The scale factors used to sample the reference are also used to sam-
ple the devices under test.

- B The prompt bar at the bottom of the screen indicates the keys that
S are valid and how they affect the 571.

£3 - 571 User Manual - - 3-31
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At a Glance

The At a Glance section contains mapé of the front panel and rear
panel. These maps should help you navigate the 571 Curve Tracer.

] The Front Panel map of shows the parts, the locations and
purposes of the connectors and buttons of the 571 Curve
Tracer.
. The Rear Panel map shows the locations and purposes of the

various parts on the rear panel of your 571 Curve Tracer.

' 571 User Manual 4-1
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Front Panel Map e

Display of START STOP  Sockets STORE
Curves or Acquisition Acquisition  page 5-13 Curves
MENU Lines Switch Switch Switch {
-page 5-3, 5-8 puage 5-9 page 5-10 page 5-11
£

Ny
W

W \ N = \ ' ~

B renceion @ ST <N nuous Sompaze p i l
type 1 =0 %-rET -FEY DIOOE 5.C.AL ) [[ t lmz, i.
T ] g
c 1

O
=t
vee mas {051 2 s 20 50 tan o vere !
fomax [ 6.05 3.1 1.2 2.5 02 5 R0 50 100 200 %90 100 2068 3 mA M m‘ M
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Rear Panel Map
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The In Detail section contains a description of the 571 functions

~ and locations of the 571 controls, connectors, and indicators on the
front and rear panel. It is intended to provide you more detailed
information about the locations and purposes of the various func-
tions of the 571 Curve Tracer.

0

The In Detail section is split up in the following subsections:

— Menu Screen

— Test Screen
- Front & Rear Panel Controls
Sockets

— "~ Making Hardcopies

Messages
- Maintenance and Repair
- - EEROM Protection Utility

Power

|
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Function [

f 10k ik 10C 10 3

Retrieve Menu

Continuous Compare |

PNP N-FET P-FET DIODE S.C.R. ]

Vee max [ 0.5 1 2 m 20 50 100 ] Volt

Ib/stepl 0.5 1 2 520 50 100 200 500 J ua [ 12510 20 | ma

(123456758 9y

Eno.s 2 10 50 100 1 Watt

Save Menu

Figure 5-1: Menu Screen

Ic max [ €.05 0.1 0.2 0.5 1 2 5 P6l20 50 140 260 500 100 2000 ] mA
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Menu Screen

e
L

The Menu screen shows all the items that can be selected to test a
device.

Themenu key will set the 571 to the menu screen, waiting for the next
command (See Figure 5-1). -

Pressing the start key will perform the same function but also starts an
acquisition immediately.

However,when ™ Retrieve Menu ”or™ Save Menu ”isselected, the
menu or start key will show one of the sub-screens Save Menu or
Retrieve Menu. |

L
AT

Menu Lines

3

The 10 menu lines are described next.
The bold /underlined printed item per line is the default setting after
power up.

—

Line 1. Function
(Recall Acguisition Continuous Compare)

R The folowing types of measurement can be selected from
the function line: : '

-~ Recall

The 571 has the ability to store a set of curves in a
RAM memory (volatile). If a set of curves is stored, the
recall function becomes part of the menu. With the
recall function, a set of curves can be retrieved from

" the memory, and displayed highlighted on the test
screen.
Also all test parameters along with these curves be-
come active.

o o O

- NOTE

At power up, there is no RECALL function on the menu
screen.

s Rl e
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—. Acquisition

: %f"I'.Q:TLOne acquisition (2500 samples max.} of the DUT'S:V

curves can be executed. After the acquisition the curves

" can be examined, even when the DUT is removed from

- the test socket .

Acquisition Continuous

~ With this function acquisitions of the DUT can be

executed continuously. After each acquisition the 571
waits for 2.5 seconds and starts a new acquisition
without erasing the previous measurement. This is
continuing until the stop key is pressed.

This measurement results in a picture in “envelope”
mode permitting thermal drift or noise to be examined.

NOTE

* Only the latest acquisition can be used for RAM
- storage or cursor measurements.

Compare

The 571 executes one acquisition, stores the test curves
in the RAM memory and displays the curves high

“lighted. This set of curves is considered to be a refer-

ence. Bach subsequent acquisition will be displayed
together with this reference. Pressing the store key will
make the latest acquisition the new reference.

Type (NPN PNP N-FET P-FET DIODE S.C.R.]

The type of DUT (device under test) can be selected on
this line. The 571 automatically updates the menu to the
type of semiconductor that is selected.

NOTE

The 571 doesn’t recognize what type of device is
inserted in its sockets. Inserting a different type of
device or a defective component will give meaning-
less curves or at least an error message.

In Detail



Menu Screen

Line3. vVce max [0.5 1 2 5 10 20 50 100} Volt

The Vce max. determines the maximum test voltage (col-
lector to emitter) across the DUT. The voltage is
- incremented from 0 to the selected maximum value dur- e e
f] ing acquisition. _ L
B For PNP transistors the sign of Vce (collector to emitter) TR
is changed to minus. For FETs Vce is changed to Vds
(drain to source) and DIODE and S.C.R. displays Va (an-
ode).

Line4. Ixmax [0.050.10.20.51 2510 20 50 100 L
200 500 1000 2000] mA

B The Ix max. determines the current limit through the DUT. A
' If the limit is reached, that curve will be terminated. If the il e

current exceeds the limit too much, or too fast, then the
hardware protection circuit activates and generates
“overcurrent” and the acquisition is terminated.
With NPN and PNP transistors Ix is Ic (collector).
With N-FET and P-FET Ix is Id (drain) and for DIODE and
S.C.R. it is Ia (anode).
With PNP and P-FET a minus sign appears before Ix.

U NOTE :

Vmax = 100 V and Imax = 2 A are mutually exclusive.

£ Vmax voltages above 20 V require the protection
J cover.

Line 5. - Ib/step .
[0.5 12510 20 50 100 200 500] uA B
[ 12510 20) mA R

B . The Ib/step function determines the drive to.the DUT.

L When NPN or PNP or SCR is selected, the drive is a current
source.
When FET ‘s are selected, Ib (base current) is replaced by Vg
{gate voltage} and the drive is a voltage source with a
Ri = 50 Q. The menu line for FET’s looks like:
Vg/step [0.1 0.2 0.5 1] Volt

@ . Polarities are automatically adapted to N- or P-devices.
- Fora S.C.R. itisIg/step ( gate current ).
For DIODE this menu line is blanked.

€1 571 User Manual 5-5
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Line 6. - Offset [ -1.250 ] Volt e
~When type N-FET or P-FET is selected, an offset voltage
-+ can be selected with the left and right arrow keys. The
- amount of offset is linked to the Vg/step menu line.(For
more information see Table 1-2 in Chapter 1 at Gate Drive.)
The polarity is automatically changed when a P-FET is
selected. _‘

Line7. Steps [1 23456789101

The number of base/gate steps is set here.

For FET's, the offset voltage is implemented and the curve
at the offset voltage is also displayed.

For type DIODE this line is blanked.

Line8. R load [ 10k 1k 100 10 0.25 ] Ohm

The load resistor in series with the DUT is selected on this
line, causing the curves to end along a load line, If type ,
S.C.R. is selected , three load resistors (10 kQ, 1 kQ and
100 Q} are availabhle, '

P

NOTE
Selecting S.C.R. sets the R load to at least 100%).

The maximum allowed dissipation in the DUT can be
programmed. A curve that reaches the programmed maxi-
mum power will be terminated, resulting in curves that
end along a hyperbola.
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Menu Screen

Line 10. Retrieve Menu Save Menu

When this line is selected with the cursor, Retrieve Menu
is displayed inverse. The right and left arrow keys toggle
between Retrieve Menuand Save Menu.

Pressing the start or menu key, with Retrieve Menu inverse,
activates the sub-screen RETRIEVE MENU FROM EERCM.In
this menu one of the twelve locations in the non-volatile
memory can be selected with the up and down keys.
Pressing the start key retrieves the data from the selected f
EEROM location. P
The Main menu will be displayed with the function, type of {
DUT and test parameters retrieved from the EEROM loca-
tion.

NOTE G
EEROM stands for Electrical Erasable Read Only P
Memory. This device is also writable as a Programma- | i
f‘j ble ROM. After power off no information is lost.

Pressing the start or menu key with Save Menu inverse,
activates the sub-screen SAVE MENU IN EEROM.
Pressing the start key again causes all the selections from the
main menu to be saved in the selected EEROM location. .
The 571 will stay in the EEROM menu, but the function will

change from " SAVE MENU" to " RETRIEVE MENU"

j Pressing the stop key will erase the selected EEROM loca-
" tion, regardless of whether " SAVE MENU "

"RETRIEVE MENU " has been selected.

J Pressing the menu key within the save or retrieve menu

E function, causes the 571 to return to the main menu screen
without changes.

NOTE
The EEROM has a write protect utility. If write protect
_ was enabled, save and erase commands will be de-
nied (For more information, see Section 5, EEROM
-~ Protection Utility).

f::')j f o b | "(\nr‘ kA avrral 8.7
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Figure 5-2: Test Screen Default Settings
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Test Screen

Q The test screen consists of a graticule with the scale factors and a -
list of selected test parameters (see Fig. 5-2}. Each dot represents a
minor division, which is 0.2 divisiom.

If an acquisition is performed, the graticule is filled with curves,
representing the measured test data.

Acquisition - o

. @ Press the start key to initiate an acquisition of the DUT. The 571
- prepares itself according to the selected parameters and starts tak-
. - ing samples. The resulting curves are displayed immediately on the
8 test screen.
If there were curves displayed from a previous acquisition, the dis-
. play will be cleared first.
F If the displayed curves were retrieved from the RAM memory, the
display will not be cleared so that both sets of curves will be dis-
played.

U
Once the acquisition is started, it may be interrupted under the
following conditions:

1. Overcurrent occurs.

Remedy: Change test parameters and retry. ' -
{3 Check your DUT, it may be defective! ' P
Message line displays: L

" Acquisition aborted :overcurrent! " : L
2. Base/gate drive out of range.

U Check your DUT, it may be defective!

: Check if the DUT was inserted in the test socket correctly!
The DUT may not be the type selected in the menu.
Message line:

"Acquisition aborted: base/gate drive out of~range!"”
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3. Cover opened during acquisition. . (

"~ Vce max. is set to > 20 V. Remedy: Close cover and press start
key. Message line: : B

n

Acquisition aborted : cover open! "

4. Pressing the stop key.

Press the start key to resume or press the stop key to terminate.
Any other valid key terminates the acquisition function and
activates the related function. Message line:

" Acquisition interrupted ¥

Display Curves

After the acquisition has been executed the display is filled with
curves.

The DUT may be removed unless Acquisition Continuous was
selected.

The curves can be examined, referring to the graticule.

Automatic Adaption
of Parameters

L S The 571 checks before the start of the acquisition, to determine if
) conflicting parameters are selected. '

SRR If so, the 571 adapts one or more parameters, prints a message on
( LT the screen and starts the acquisition.
There are three types of messages:

1. " Rload modified ™

F e

TR At very low voltages and very low currents a transistor may not -

SR function as a transistor, but as two conducting diodes. One
AT connected to the emitter circuit and one to the collector sup-

ply.

The base current is shared between emitter and collector ran- )

domly resulting in a noisy image. To prevent this a minimum R/"

load is selected. The resulting load line is still very steep so the.

final result is very close to the parameters originally selected.
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Test Screen

2. " Current scale factor modified "

If the selected current scale Ix is greater than Vxx divided by
Rload , only a small part of the Ix scale will be used. In this case
the Ix scale is reduced, and the full Ix scale will be used.

3. " Ib/step reduced " -

The 571 tests the emitter current and calculates the collector
current, as: Ic = le - Ib.

The maximum selected base ciirrent must fit within the selected
Ic scale.

If: Ib/step x (number of steps} exceeds the Ic scale, then the
Ib/step is reduced.

If the maximum Ib is about the same value as Ic, then the test is
not very meaningful.

Change Scale
Parameters

In the test screen the Ix max. and Vxx max. can be changed without
returning to the menu.

Changing these parameters affects the 571 the same as in the main
menu; '

— Press the left key to reduce the maximum test voltage, press the
right key to increase the maximum test voltage.

— Press the down key to reduce the maximum test current, and the
up key to increase the maximum test current.

St_ore

Press the store key to store a set of curves in the RAM memory.
After an acquisition has been executed, the set of curves may be

stored in a RAM memory for later investigation or comparison with |

other devices.
The message line displays:
" Store display in RAM ",

——

The curves are displayed highlighted in this situation.

-0 TT
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© If the number of samples is too small , the command will be de- -
.. nied and the following message is printed on the screen.:

~® ‘Do acquisition first!tt ¥

Cursors

If a set of displayed curves must be examined more closely than
the graticule allows, the cursor mode is used.

Step 1.  Press the cursor key to evoke the cursor utility.

' Two cursors will appear on the screen in the middle of
the lowest curve. To the left of the graticule information
will be printed on the screen, concerning:

— The base or gate drive
~ The voltage and the current of the cursor positions.

— If the DUT is a NPN or PNP transistor, the Hfe at the
1ocz§ti0n of the active (blinking) cursor is also 7
printed. I

The parameters of the blinking cursor are indicated
with a pointer (the same as the cursor in the menu
screen). This is the active cursor.

Step 2. To move the active cursor along the curve press the left
or right arrow key.

Step 3.  Press the up or down arrow key to jump to other curves.

Step 4.  To swap the cursor activity, press the cursor key .
To disable the cursor activity , press the stop key.
Pressing any other valid key disables the cursor activity
and evokes the related function.

NOTE
When there are insufficient samples, the cursor com-
mand will be denied. A message:" Do acquisition
first!!" isdisplayed.
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- Sockets

Socket Description

There are several types of sockets on the front panel.

All the pins of the sockets are connected in parallel to the elec-
tronic circuitry of the 571. Therefore, do not attempt to install more
than one device at a time!

Each socket has its own legend. Select the right socket for the de-
vice! '

See the manufacturers component data sheets for more information.

Auxiliary Socket
Board

The auxiliar socket board delivered with the instrument, fits into
the three banana plug sockets on the front panel of the 571.
Small devices are easy to insert on the socket board. |
Sometimes a device must be connected to the banana sockets by test
leads. '
The maximum voltage (Vc, Vd or Va) that can be applied is .
20 Volts (The protective cover must be closed if the maximum volt-
age is more than 20V),

571 User Manual r_ 12




.2 Making a Hardcopy'

Connecting a Printer

The 571 printer output connector at the rear is a Centronics ®
type. To connect a printer use a Centronics ® cable (Tektronix part
number 012-0555-00). _ ' __

An Epson® or IBM® printer, or at least a printer that is Epson®
and/or IBM® compatible, is required.

NOTE
The automatic linefeed option of the connected printer
should be switched off. ”
For most printers this is the default position. Refer to your
printer manual !

Making the Hardcopy

!

To make a hard-copy of the display use the following procedure:
Step 1.  Switch on the printer and the 571.

Step 2. Push the copy key. A message appears in the lower left
edge of the display. '

The 571 first check if a printer is connected and on-line (ready).
Ifnot,amessage™ Printer not ready! " appears at the
prompt line for about two seconds and the 571 resumes its normal
operation.

Ifitsays" Printer not ready! " checkifyour printer is func-
tioning correctly. (Printer power- on, enough paper, on-line).

£

When the printer is connected and on-line, the 571 starts passing
data to the printer to reproduce a hard copy of the screen data.

A message " Printing... " appears atthe prompt barand a
small marker shows the progress of printing.

Once the activity of passing output data to the printer has been
started, the 571 must complete the process.

5-14 In Detail |



Making a Hardcopy

If an error situation occurs, such as paper empty, the 571 waits
until the printer responds and asks for more data. In that situation
the hardcopy activity will not be interrupted. After finishing the
hardcopy, the 571 resumes 1ts normal operation.

NOTE-
The prompt line is not sent to the printer.

NOTE
The automatic line feed option of the connected printer must
be OFF. For most printers this is the default situation. Refer
to your printer manual.




s Messages

At the message line the following messages are possible:

= " Acqguisition Interrupted. "

Reason: During an acquisition the stop key has been pressed.
Pressing the start key resumes the acquisition.

- " Close cover "

If the voltage to the DUT is set to > 20 Volts, and the cover is not
closed, the 571 prints " Close cover ” on the screen. The
acquisition will stop until the cover is closed.

-~ " Acquisition aborted: cover open! "

The 571 stops acquisition unconditionally, regardles of the volt-

age. There is no opportunity to resume.

Closing the cover and pressing the start key will start a new ac-

quisition. 14
— "Acquisition aborted: base/gate drive out of range! "

No component inserted in a socket or a defective device is
inserted.

~ "Acquisition aborted: Overcurrent! ™

The current through the DUT exceeds the maximum current.
Remedy: Decrease drive current, or increase Ixx max or increase

Rload.
— "Doacquisition first!t "
Pressing the store or the cursorkey without the minimun required
number of samples to form a curve, will activate this message.
~ " Store display in RAM "

Pressing the store key displays this message until the curves are
stored.

5-16
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Messages

-~ " Ib/step reduced "

The current into the base is too high to generate a usable display,
so it is automatically reduced.

G — " Current scalefactormodified ™
The Ixx is too high to generate a usable dlsplay, so the Ixx is
8 automatically modzﬁed
-NOTE !
This message can be displayed together with * Ib/step |
reduced ".

— " Rload adapted ™

Rload is increased in order to get a usable display.

&  This message can be displayed together with " Ib/step

reduced ™.

Do oo

W
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Maintenance
and Repair

e

~ The 571 Curve Tracer is covered by a standard Tektronix three- -
year warranty. If the 571 fails during the warranty period, return it
to Tektronix for free servicing (subject to the conditions of the
warranty statement).

| To arrange for warranty service or get an estimate for out-of-war-
: ranty repairs within the United States, call the following toll-free
customer service number between 8.00 AM and 4.30 PM Pacific
Time: '

™

1-800-937-6007

Outside the U.S., call your local Tektronix Sales Office or Service
Center. They are fully equipped to service your instrument.

To help diagnose the problem, have the instrument serial number
available. The serial number is located at the rear panel.

l WARNING I

To avoid fire hazard, use only the fuse of correct type, volt-
age rating, and current rating as specified on the instru-
ment and In fuse replacing instructions.

If your instrument must be returned for servicing, package it as
described on page 5-20.

!: -0§
S
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Cleaning Instructions

This instrument should be cleaned as often as operation conditions
require. Accumulation of dirt on components may act as an insulating
blanket and prevents efficient heat dissipation that can cause over-
heating and component breakdown. ™

Use a non-residue type of cleaner; preferable isopropyl alcohol or
denatured ethy! alcohol.

Before using any other type of cleaner consult your Tektronix Service
Center or representative. ’

Exterior:  Loose dustaccumulated on the front can be removed by
a soft cloth or a small brush. Dirt that remains on the
front can be removed with a soft cloth dampened
with a mild detergent and water solution.

Do not use abrasive cleaners !

Interior : It is recommended that in cleaning the interior, the
accumulated dust be first blown off with dry low pres-
sure air, then use a soft brush to removeany remaining

dust.
CAUTION

This instrument contains electrical components that are
susceptible to damage from static discharge. Discharge the
static voltage from your body by wearing an approved wrist
strap and pad connection while cleaning the interior of the
instrument !!

871 Tleer Maorniial - e
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Maintenance and Repair

| '_'Re;paﬂ(;ka‘ging for

Shipment -

‘We recommend that you save the original carton and packing ma-

terial, in case you must return your instrument for repair or serv-
ice. If the original packaging is unfit for use or is not available,
then repackage the instrument in the following manner:

Step 1. -

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Use a corrugated cardboard shipping carton having
inside dimensions at least 15 cm (6 in) taller, wider and
deeper than the instrument. The carton must be con-
structed of cardboard with a test strength of at least 375
pounds. - |

If the instrument is being shipped to a Tektronix Service
Center for repair or calibration, attach a tag to the instru-
ment showing:

— The owner of the instrument and address.

— The name and phone number of a person to be
contacted if additional information is needed.

— Instrument type and serial number.
— The reason for returning the instrument.

— A complete description of the service required.

Wrap the instrument with polyethylene sheeting or
equivalent material to protect the outside finish of the
instrument. '

Cushion the instrument in the shipping carton by tightly
packing dunnage or urethane foam on all sides between
the carton and the instrument. Allow for 7.5 cm (3 in) of
padding on all sides (including top and botiom).

Seal the carton with strapping tape or with an industrial
stapler.

Mark the address of the Tektronix Service Center and
your return address on the carton in one or more
prominent locations.

In Detail
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EEROM Protection
Utility

The application of the EEROM was explained as part of the menu
screen in this chapter.

The write protect utility was not discussed there because it may be
wise to restrict this information to just a few people who are autherized
to make changes in the protected programs of the EEROM.

To activate the write protection, use the following procedure;

— Saveall the menu settings you wish to have saved in the EEROM
as described in the Menu Screen section of this chapter.

> — Switch-off the 571 (Don’t worry, the EEROM is non volatile, so all
8 settings are save). _

— Press both the UP and DOWN arrow keys at the same time.
- Keep the keys pressed, while switching-on the 571 until the menu

appears on the screen.
- ﬂ During power up initialization the write protect attribute will be stored
Dk in the EEROM, It will remain there until it is removed, (after de-

activating the write protection) no matterhow often the 571 is switched

J on and off. P o
To de-activate the write protection, use the following procedure:
—  Switch-off the 571.

~ Press both the LEFT and RIGHT arrow keysat the same time.

— Keep the arrow keys pressed while switching-on the 571, until th
menu appears on the screen. '

—
)

U

During power up initialization the 571 removes the write protect
attribute from the EEROM.




Requirements

The instrument can be operated from an external power source of
100 VAC, 120 VAC, 220 VAC or 240 VAC. -
The requirements for the power source are as follows:

—~ Power transformer primary:

Nominal High Low . - Fuse
Voltage Line Line 250 V type
Voltage Voltage Slow Blow

100V ) 110V 95 V 1A
120V 130 V 110 V 1A
220V 230V : 200V 05 A
, /
240V 250V 230V 05 A a

— Line frequency : 50to 60 Hz * 5%.

— Power input insulation : 1500 V RMS at 50 Hz for 3 seconds
minimum duration.

~ Power input ground continuity : Less than 0.1 Q between safety
ground and instrument.

Changing the Line Voltage
The procedure to change the line voltage is as follows:

— Remove the power cord.
— Open the cover of the lineselector.
- Pull-out the actuator.

— Reinstall the actuator in the desired position.

5-22 : In Detail
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Power

— Pull-out the fuseholde.
— Install a correct rated fuse.
— Reinstall the fuseholder.

voltage selector,

g — Close the cover. The desired line voltage is readable now on the
— Reinstall the power cord. -
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Options &
~ Accessories

This section presents you a general Eescripticn of the 571 options

and accessories.
- Standard Accessories
- Optional Accessories

- Options

You can obtain additional information about instrument options,
option availability, and other accessories by consulting the current
Tektronix Product Catalog, or by contacting your local Tektronix
Field Office or representative,

Standard Accessories

The following standard accessories are provided with each 571:

1 Test Socket Board woueeeeeeceeeoeeeeeeeeeeeeeeeeeeeeee 671-1577-00

B S

U 1 USErs Manual cooeeveeeererorosoeeoeoeoeeooeoeeeoeeeeo 070-7723-01 IR

Optional Accessories

Optional Accessories include :
Q Service Manual ....coocovevnininiee e (70-7722-00
Printer Cable ..o, 012-0555-00
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UpUons & ACCEsSsaries

- Options _
© 7 <*-QOptions A1~ A5 Iﬂtgmational Power Cords ~ ~
Instruments are s'hippfed with a detachable power-cord configura-

tion ordered by the customer. Table A-1 identifies the Tektronix
- part numbers for the available power cords and fuses.

Table A-1: Power Cord Options

" Tektronix
: Option Description ~ Part Number
£ :.? i ', ‘ Standard
N i (North American) 120V, 60 Hz, 74 in. 161-0230-01
T } Fuse 1.0A 250V, Siow - 159-0019-00
- Py K ~ Option At ' |
T RN (Universal Euro) 220V,50Hz, 25 m 161-0104-06
"’.'Ef:i Fuse 0.5A,250V, Slow 159-0032-00
3 - Option A2 _ :
(United Kingdom) 240V,50Hz, 25 m . 161-0104-07
Fuse 0.5A, 250V, Slow - 159-0032-00
Option A3 '
(Australian) 240V, 50 Hz, 2.5 m 161-0104-05
Fuse - 05A.250 V, Slow 159-0032-00
- Dption A4
(North American) 220V,50Hz, 25 m 161-0104-08
Fuse 0.5A,250V, Slow 159-0032-00
Option A5 : :
(Switzerland) 220V,50Hz, 2.5 m 161-0167-00
Fuse 0.5A, 250V, Slow 159-0032-00
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Warranted o
Characteristics

This section lists the various warranted characteristics that de-
ﬂ scribe the 571 Curve Tracer. Included are electrical and environ-
mental characteristics.

Warranted characteristics are described in terms of quantifiable
performance limits in Table B-1 thru Table B-10, which are war-
ranted. |

Environmental characteristics are given in Table B-10. This instru-
ment meets the requirements of MIL-T-28800D for Type lll, Class 5
equipment, except where noted otherwise.

§
§
B Performance Conditions

The characteristics in Table B-1 thru Table B-10 are valid under the
following conditions:

- - The instrument must have been calibrated at an ambient
L temperature between +22 °C and +24 °C.

- The instrument must be in a non-condensing environment
whose limits are described under Environmental. '

- Allow 30 minutes warm-up time for operation to the
~specified accuracy, and two hours after exposure to or
storage in high humidity (condensing) environment.

- Specifications are valid only with those connections to the
instrument that are required to verify each specification.

Items listed in the Description Column of the folloWing tables (Ta-
G ble B-1 thru Table B-9) are verified by completing the Performance
Check in the Service Manual.
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" Table B-1: Warranted Characteristics — Power Transformer Primary - (

it

3 . Name _ Description _ '. <
- Nominal ' 100V 120V 220V 240V
N High line 110V 130V 230V 250V E
Low line 95V 110V | 200v  |230V
3 i | Fuse : 1A 1A |05A |05A {
| N stow blow | slow blow| slow blow | slow blow
- 2 Maximum power '
3 | consumption 240VA - {
Line frequency 50t0 60 Hz, %5%.
B Power input insulation 1500 V RMS, at 50Hz for 3 seconds minimum duration. g
Power input ground . - .
_ continuity <0.1 Q between safety ground and instrument.
: {
:
- ‘.‘-1 -‘;_ Table B-2: Warranted Characteristics - Vce Supply {
Name Description "
o Voitage Range 0.5 Volt - 100 Volt both positive and negative E
_ Selectable in 8 ranges (1-2-5 sequernce)
=N Resolution - 1/250 of the selected end value. !
= o Accuracy Better than 2% over the entire range.
= (18 9C to 28 °C) |
i Max. current 2 A in the 0.5V through 50V ranges. ‘
N 1A in the 100V range.
o Load resistor Selectableat: 0.25Q  *6%,
] 10 Q  +1%, | |
1000 1%
1 kQ +1% :
10 k2 +1% ' ]
NOTE
Maximum power  dissipation in D.U.T. can be programmed |
independent of the selected load resistor. ;o




Warranted Characteristics

Table B-3: Warranted Characteristics — Vce Display

} J  Name Description
_ Accuracy +£(25% of F$ +30 mV) In 2A scale of Ic C
g] (18 °C to 28 °C) +(25%of FS+15 mV) In 1A scale of Ic RECOU
+(25%of FS+7.5mV) In .5Ascale of I S
+(2.5%ofFS) In all other scales of Ic -
‘ Table B-4: Warranted Characteristics - Basedrive (ih)
Name Description
O Step Generator 0.5 pA/step - 20 mA / step
T (20 mA/step excluded in the 100 V range)
. (Source and sink, selectable in 15 ranges)
D (1-2-5 sequence)
Number of steps 11010
P - (Selectable)
Resolution 1/100 of the selected end value.
Accuracy + 2% over entire range

{j (18 9C to 28 °C)
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Table B-5: Warranted Characteristics — Gate drive (V_g)' V ( ‘_
E; . .11:: .
é‘ Name o Description el
- Step Generator 0.1V/step - 1 V/step positive and negative. -
E = " {Selectable in 4 ranges)(1-2-5 sequence)
Offset ~ | Vg/Step 0.1V] 0.2V | 0.5V] 1V
[ g% P-FET | Offset min. | -3.75V|-7.5V | - -5V} -5V
_— max. {| +2.5V} +5V |+10V @10V
| - N-FET|Offset min. | -2.5V| -5V [-10V |10V
[ max. +3.75V i +7.5V | +5V| +5V
- Offset Increment 25 mV, 50 mV, 100 mV
[- - (Depends on Vg/step)
S Output Resistance +50 Q
NS Qutput accuracy 2% over the entire range
[ - (18 °C to 28 °C)
E -i_ X Table B-6: Warranted Characteristics — Ic measure (Ic)
E Name _ Description
B Sensitivity 5 A - 200 mA per division
S ‘ (Selectable in 15 ranges ) (1-2-5 sequence)
[ o ‘ Resolution 8 bits.
Accuracy Better than 2% over the entire range.
E Overcurrent Protection *150 % of full scale
o Power limits 0.1- 100 W
{ Selectable in six ranges
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Table B-7: Warranted Characteristics — Cursors

. N

Name Description
Total Accuracy S *2.5% of full scale

g (18 °C to 28 °C)
hfe accuracy S +4% at center of the scale
(18 °C to 28 °C)

Table B-8: Warranted Characteristics — Monitor

Name Description -
Video Area 640 x 336 pixels Ry
Line Rate 17.8 kHz S
D Frame Rate 50.6 Hz non interlaced. . ' '
- Video Bandwidth 215 MHz
a

Table B-9: Warranted Characteristics — Miscellaneous

-

Name : Description
[] Net Weight 19.8 Lbs (9 kg)
' Size 14.6 in.{37 crn) W x 13.8 in.(35 cm} D x

8.11in. (20.5 cm) H | o

Shipping Carton

o

Gross Weight : 25 Lbs (11 kg)
B Dimensions 18.5in. (47 cm) Wx 17.7in. (45cm) D x
14.2 in. (36 cm} H :
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“Table B-10: Environmental Characteristics (
- Nama T Description
Temperature
Non-Operating -55 °C to +75 °C
Operating 0 °C to +50 °C
Humidity
Operating :
/Non Operating 90% to 95% relative humidity -
(For 5 days and derated above 25 °C)
Altitude
l Operating to 15,000 feet (4.5 Km)
j Non-operating to 50,000 feet (15 Kim)
Vibration .38 mm(0.015 inch) P-P at resonance ,

Freq. 5 -55 Hz during 10 min. at 3 axis. 2G at
55 Hz (Mil T28800 D class 5, or better).

Shock 30 G, .
Half sine,11 ms duration,18 shocks g
(Mil T28800 D class 5, orMil T28800 D ¢lass 5,
or better).

Bench handling 45 degrees or 4 " drop, or equilibrium, whichever
occurs first.
(Mil T28800 D class 5, or better).

i B _ 2 "; Packaged product .Excursion of 1"(25.4 mm) p.p. at 4.63 Hz (1.1 G)
SRESIEPRE vibration and shock  for 30 min.. '
‘ 7 L Packaged drop 91 cm (3 ft}, 10 Drops
o ' Electrostatic Will withstand a discharge through 1 KQ
immunity resistor of a 500 pF capacitor charged to 10 KV
or less.

(Charge applied to each protruding area of the
frontpanel, except the input test sockets).

Electromagnetic VDE 0871 class "B"
compatibility CISPR 22

Product conformance IEC 348 Class 1

to safety standards UL 1244

CSA C22.2 no. 231
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Verification
Test

This section of the manual providesinformation on verification
and recalibration of the 571 Curve Tracer.

To assure proper operation, execute the verification procedure of
the instrument every 6 months or after 1000 hours of use, which-
ever occurs first.

Adjustments of internal circuits to specified accuracy, and / or P
calibration check should only be performed at the factory or a ' B
Tektronix Service Center by a qualified service technician. o
Before returning the instrument for any servicing, please contact
your nearest Tektronix Service Center.

I WARNING I

To avoid fire hazard, use only the fuse of correct type, volt-
age rating, and current rating as specified on the instrument
and In fuse replacing instructions. '

0
§
S

(S

Verification Procedure

o~ The 571 has a build in verification program, that is accessible to 2
'L_] the user. The test provides: i

~— test patterns for the monitor,

- checks on the performance of the frontpanel keys,
the hardware protection circuitry and the overall accuracy
of the 571 analog hardware.

To test the accuracy of the hardware, a digital multimeter (for ex-
ample a Tektronix DM 504 or DM 511} is required to do some ex-
ternal checks on the build in reference sources. This ensures the
traceability of the references.
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s Switch off the 571.

“The 571 verification program offers these references on the
-testsockets during the verification test.
A__‘__Tq)"étart the verification test use the following procedure:

- Set the slide switch NORM/TEST on the rear panel to
“TEST”.

— Switch on the 571.

- The 571 starts testing successively:

the video part
the front panel keys
the EEROM and the references

- Examine the patterns and follow the instructions on the
screen.,

NOTE

If the slide switch on the rear is used by switching from
“NOBM?” to “TEST” or “TEST” to “NORM” , while the 571

is on,

hil

again.

the software gets confused. An error message

Contact your local Tek service office * isbeing
displayed. Reset the 571 by switching the power off and on

Video Test

The 571 displays a test pattern for checking CRT deflection linear-

ity.

Step 1.

After evaluation of the deflection system press any key
to get the next test pattern.

This allows checking the video attributes and the focus of the

monitor.

Step 2.

Again, press any key to get the next test pattern.

Appendix C: Performance Verification
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Pertormance 1ests

Front Panel
Key Test

Any time a key is pressed, the corresponding word on the screen
O changes to inverse video.
~ The sequence of pressing a key is nof essential. The keys may be
pressed more than once.
As soon as all the keys, including the protect cover switch, have
been activated at least once, the 571 goes on to the next test.

EEROM ( Electrical
Erasable Read Only
Memory ) Test.

The 571 checks the EEROM function.
Press any key to continue.

References Test

. -

In this test the next two reference values are checked:

@

1. The571 prompts for the collector voltage.
Check the collector voltage according to the message on the
screen with a DMM (connected to the banana jacks marked S
“E” and “C” on the front). “E” is the low output, “C" is the e
high output. e

2. The 571 generates a current of 10 mA. L
When the 571 asks for it, connect the DMM in current mode AR
between the banana jacks “E” and “B” on the frontpanel. “E”
sinks the current, “B” sources the current.
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- Verification Test

. After the last instructions on the screen have been executed, the
571 indicates a complete selftest, using the two values you just
“verified, as its references.
The 571 displays the progress of the test procedure on the screen.
As soon as a test fails the 571 displays on the screen for instance:

TEST # 2 . 7 positive . XX FAILED;
READ YY EXPECTED ZZ +/- Z

The first number (the ‘2’) indicates which part of the analog hard-
ware was under test (also printed at top of the screen ).

The second number {the ‘7’) indicates which range of that part was
under test.

XX is the sub test number. (Usually the stimulus that was written

at the base drive or the collector supply digital to analog convertor
{DAQC)). | '

YY is the value that was read by the analog to digital convertor
(ADC).

z7 is the value that was expected.

Z is the tolerance in counts {1 count out of 250 full scale means
0.4%). :

When the 571 detects an error it stops execution of the subsequent
checks. If no errors are detected, the 571 displays:

"okxx UNIT QK ! x%% W,

el After completing the verification test, switch off the 571, set the
e slide switch back to NORMAL, switch the 571 on again and
SR | resume the normal operation.
If any of the tests fails, please contact your nearest local Tektronix
Service Center for repair and/or calibration.
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Acquisition 1-3, 5-4, 5-9
aborted :overcurrent 5-9
aborted: base/gate drive out of
range! 5-9, 5-16
aborted: cover open! 5-16
aborted: overcurrent 5-16
Continuous 5-4
interrupted 5-10
interrupted. 5-16

Adaption of Parameters 5-10

Altitude -B-6

Ambient temperature B-1

Arrow keys 1-4

Auxiliary Socket Board 5-13

B

Base/gate drive out of range 5-9
Bench handling B-6
Block diagram 571 3-2

C

Change Scale Parameters 5-11
Cleaning 5-19
Close cover 5-16

Collector-Emitter Breakdown 3-14

Compare 3-30, 5-4

Cooling 1-11

Copykey 1-4, 2-2

Cover open! 5-10

Current
scale factor modified 5-11,
5-17

Cursor key 1-4

Cursors 5-12, B-5

Index

D

Depletion mode 3-17

Do acquisition first!! 5-12, 5-16
Drain Breakdown Voltage 3-18
DUT 5-4

E

EEROM 1-3

Protection Utility 5-21
Electromagnetic Compatibility B-6
Electrostatic Immunity B-6

F

Features 1-3

Field Effect Transistor 3-16
Forward Voltage 3-22
Front panel 1-1 '
Functional modules 1-2
Fuse B-2

G

Gate drive (Vg) B-4
Grounding the Product 1-7

H

Hard-copy 5-14

hFE 3-12

hfe 3-12
accuracy B-5

hoe 3-12

Humidity B-6

1

Ib/step 5-5

reduced 5-11, 5-17
Ic measure (Ic) B-4 = —
Initial Setup 2-1
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Installation 1-10 - . . Pinchoff Voltage 3-20

: Intensity 1-3, 1-4 Power
: - International Power Cords A~2 ' connector 1-4 R
Ix max 5-5 S input ground continuity .5-22 ...
input insulation 522 - "
L - Limit 3-11 E
Line limits B-4 '

frequency 5-22 - Source 1-7 S

Voltage 5-22 transformer 5-22°
Transformer Primary B_z

Load resistor 5-6

l Loadline 3-10 - Print-out 1.3
. . Printer
[ M Cable A1
' output connector 5-14
Menu Product Description 1-1
[ o key 1-4 Protection cover 1-2
] Lines 5-3
R Screen 2-3, 5-2 R
SR screen  2-2
Fo MOS-FET 3-17 Rload 5-6
Rear panel 1-2
i N Recall 5-3
B B Repackaging 5-20 R
L Normal/Test switch 1-4 Resolution B-3, B-4 o
o Number of steps  B-3 Retrieve Menu  2-3, 5-7 e
. 0 Reversed Voltage 3-24
E Rload . _
. - Offset 5-6, B-4 ' adapted 5-17 L
. Option modified 5-10 IR
[ . A1—-A5 A-2 S
T Optional Accessories A-1
R Oscillations 3-28 Safety 1-6
[ - Output standards B-6
accuracy B-4 Saturation Voltage 3-5
B Resistance B-4 . Save Menu 2-3, 5-7
S Overcurrent 5-5, 5-9 Screens 2-2
L - Protection B-4 Setup 2-1
E protection 3-28 Shock B-6
o P Sockets 5-13
L Standard Accessories A-1
S P max 5-6 Start key 1-4
o Packaged drop B-6 Step Generator B-3
[ C Paper empty 5-15 : Steps 5-6
' Performance Conditions B-1 Stop key 1-4
L L I-2 Appendix I: Index
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SOOI R I A AL )
A T MR L R L
SRR 5
e

N

Store 1-3, 5-11
display in RAM 5-11, 5-16
key 1-¢4 '
T
Temperature
Drift 3-8
Range B-6

Test screen 2-2
Thyristor 3-26
Transistor Breakdown Voltage 3-6

v

V ceo(br) 3-14
VCBO 3-6
Vce Display B-3

Index

Vce Supply B-2

Vce max 5-5
VCEO 3-6
Veeo 3-15
VCES 3-8
VEBO 3-6
Vibration B-6

W

Warm-up time B-1
Warranted Characteristics B-1
Warranty 5-18

Z
Zener Diode 3-25
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with the latest
electronic developments by adding circuit and component im-.
provements to our instruments as soon as they are developed and
tested. :

Sometimes, due to printing and shlppmg requirements we can t
get these changes immediately into printed manuals. Hence, your
manual may contain new change mformatmn on the followmg L

pages.

A smgle change may effect several sectwns Smce the change’
information sheets are carried in the. manual untll all changes are .-
: permanentiy entered some duphcatwn may occur If no suchﬁ_
" change pages appear fcllowmg thls page your ma ual is correct as

prmted 8 S
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