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Fig. 1-1 . Type 576 Curve Tracer .



The Type 576 Curve Tracer is α dynamic semicond ucto r
tester wh ich allows d is play a nd measurement of characte ris-
tic curves of α variety of two and three terminal devices
includ ing bipolar transistors, fiel d effect transistors, MOS-
FETs, silicon controlled rectifiers and unijunction transis-
tors . Α va riety of possible measurements is available using
either grounded emitter or grounded base conf ίg ιι rations.
The instrument has available either an AC or α DC collector
supp ly voltage rangi ng from 0 to ±1500 volts. The step
generator produces either current or voltage steps, wh ich
may be app lied to either the base terminal or the emitter
terminal of the device under test . Step generator outputs
range from 5 ηΑ to 2 Α in the current mode, and from 5
mV to 40 V in the voltage mode. The steps may also be
produced as short duration pulses . Calibrated step offset
allows offsetting the step generato r output either positive
or negative . The vertical display amp lifier measures either
collector current or leakage current with α maximum
deflection factor of 1 ηΑ /division when making α leakage

TABLE 1-1
ELECTRICAL CHARACTERISTICS

Collector Supply

ICollector Supply Maximum Continuous Peak Current Operating
Time vs Duty Cycle and Ambient Temperature . With the PEAK
POWER WATTS at 50 only, the following limitations apply: Maxi-
mum continuous operating time at rated current (100% duty cycle)
into α short ci rcuit is 20 niinutes at 25 C ambient, or 10 m inutes at
40°C ambient. Altern atively dury cycle may be limited to 50% at
25°C ambient or 25% at 40°C ambient. (Α no rmal family of curves
for α transistor will produce α duty cycle effect to 50% or less even
if operated conti nuously.) Over dissipation of the collector supply
will temporarily shut it off and turn on the yellow COLLECTOR
SUPPLY VOLTAGE DISABLED light. Νο damage will result .

SECTION 1
SPECIFICA ΤΙΟΝ

Change information, if any, affecting this section will be found at the rear of the manual .

measurement. The horizontal d isplay amp lifier allows meas-
urement of both collector and base voltage.

The following electrical and environmental characteris-
tics are valid fo r instruments operated at an ambient tem-
peratu re of from +1 ρ°C to +40° C after an initial ωαrΜιιρ
period of 5 minutes, when p reviously calibrated at α tem-
perat ιι re of +25°C ±5°C. Section 5, Performance Check
and Calibration Procedure, gives α procedure for checking
and adjusting the Type 576 with respect to the following
specification .

The Type 576 MOD 301W is α standard Type 576 with-
out the Readout Assembly . All the information contained
in th is manual pertaining to the R eadout Assem bly and its
operation should be disregarded when used in conj unction
with α mod ified instrument.

Maximum Peak
Current ( Normal
Mode) ι

Pea k Current (Step
Generator in Pulsed
Steps Mode)

Minimum Series
Resistance

Maximum Series
Resistance

Series Resistance
Available

Pea k Power Watts
Settings

Safety Inte rlock

Type 576

10 Α

	

2 Α

	

0.5 Α

	

0.1 Α

At least At least At least At least
20A

	

4 Α

	

1 Α

	

0.2 Α

0.3 Ω

	

6.5 0

	

140 Ω

	

3 kΩ

65 kΩ

	

1 .4 ΜΩ 6.5 ΜΩ 6.5 ΜΩ

0.3 Ω , 1 .4 Ω,6.5 Ω,30 Ω,140 Ω ,
650 Ω , 3 kΩ , 14 kΩ , 65 kΩ , 300
kΩ , 1 .4 ΜΩ and 6.5 ΜΩ , all with in
5°/ο or 0 .1 Ω .

0.1 W, 0.5 W, 2.2 W, 10 W, 50 W
and 220 W. Derived from nominal
peak open circuit collector voltages
and nominal series resistance values
at nominal li ne voltage.

When MAX PEAK VOLTS switch is
set to either 75, 350 or 1500, α pro-
tective box must be in place over
test terminals and its li d closed be-

Characteristic Performance

Sweep Modes Normal mode : AC (at line fre-
quency) ; positive-or negative-going
full wave rectified AC .

DC mode: positive o r negative DC .

DC Mode R i pp le Νο-load : 2°/ο or less of voltage, or
0.1 % or less of fu ll range voltage.

Voltages
Accuracy Peak open circuit voltages on all

ranges within +35% and -5%.

R anges 15 V 75 V 350 V 1500 V
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Loo ping Compensation

fore voltage can be app lied . Amber
light on indicates interlock is open ;
Red light on indicates voltage is be-
ing app lied to test te rmi nals .

Cancels st ray capacitance between
collector test termi nal and ground
i n Standard Test Fixture and all
Standard Test Fixture Accessories .
Step Generator

2Continuoυs DC Output vs Time, Temperat ure and Duty Cycle. 2Α
conti nuous DC output can be ac hieved fo r an unlimited period up
to 30°C ambient. Between 300C and 40°Cambient, 2Α continuous
DC operation should be limited to 15 m i nu tes or limited to α 50%
duty cycle or less. Α family of steps (such as 10 steps at 200mA per
step) will automatically reduce the duty cycle to 50% even if genera-
ted conti nuously. Exceeding the rating will temporarily shut off
power to the entire instrument but no damage will result.

Ripple Plus N oise 0.5%ο or less of AMPLITUDE switch
setting or 4 ηΑ , pea k to peak.

Voltage Mode

AMPLITUDE 50 mV to 2 V, i n 1-2-5 sequence.
Switch Range

Maximum Voltage 20 times AMPLITUDE switch set-
(Steps and Aid i ng ting .
Offset)

Maximum Current At least 2 Α at 10 V or less, de-
(Steps and Aiding rating linearly to 10 mA at 40 V.
Offset)

Short Circuit Cur- 20 mA, 100 mA, 500 mA, +100%-
rent Limiti ng (Steps 0°/ο ; 2 Α +50%ο-0°/ο ; as selected by
and Aid i ng Offset) CURRENT L IMIT switch.

Maximum Opposing 10 times AMPLITUDE switch set-
Offset Voltage ing.

Maximum Opposing Limited between 10 mA and 20
Current mA

R ipp le Plus Noise 0.5%ο or less of AMPL ITUDE switch
setting, or 2 mV, peak to peak.

Step R ates ( Front panel R ATE button labels in
parentheses.) 1 times ( .5Χ ), 2 times
(NORM ) and 4 times (2Χ ) line fre-
quency . Steps occu r at zero collec-
tor voltage when .5Χ or NORM
RATE buttons are pressed , and also
at peak voltage when 2Χ R ATE
button is pressed . Steps occur at
collector voltage peak and at
normal rate when .5Χ and 2Χ.
RATE buttons are pressed together .

Pulsed Steps Pu lsed steps 80 μs or 300 μs wide
within +20°/ο , -5°/ο produced when-
ever one of the PULS ED STEPS
buttons is p ressed . Pulsed steps can
be prod u ced only at normal and .5
times normal rates. Collector
Supply mode automatically be-
comes DC when either the 300 μs
or 80 μs PULS ED STEPS button is
pressed unless POLARITY switch is
set to AC. If the 300 μs and 80 μs
PULSED STEPS buttons are press-
ed together, 300 μs pulsed steps are
p ro d uced , but collector supp ly
mode does not change .

4ccuracy (Cu rrent or
Voltage Step s, I nclud -
ng Offset)

Incremental W ith in 5% between any two steps,
Accuracy without .1 Χ STEP MULT button

pressed ; within 10%ο with .1 Χ STEP
ΜULT button pressed .

Absolute W ith in 2°/ο of total output, incl ud -
Accuracy ing any amount of offset, or 1°/ο of

AMPLITUDE switch setting, which-
ever is greater.

Step (Current or One times or 0 .1 times (with .1X
Voltage) Amp litudes STEP MULT button pressed ) the

AMPL ITUDE switch setting .

DFFSET MU LT Con- Continuously variable from CI to 10
trol R ange times AMPLITUDE switch setting,

either aid i ng or opposing the step
generator polarity.

Current Mode

AMPLITUDE 200 mA to 50 ηΑ , in 1-2-5 se-
Switch Range quence .

Maximum Current 20 times AMPLITUDE switch set-
(Steps and Aiding ting, except 10 times switch setting
Offset ) 2 when switch is set to 200 mA, and

15 times switch setting when the
switch is set to 100 mA.

Maximum Voltage At least 10 V.
(Steps and Aiding
Offset)

Maximum OpposingA Whichever is less : 10 times AMPL I-
Offset Current TUDE switch setting, or between

10 mA and 20 mA.
Maximum Opposing Between 1 V and 3 V.
Voltage



Steps and Offset

Polarity

Step Families

N umber of Steps

Corresponds with collector supply
pola rity (positive going when PO-
LARΙΤΥ switch is set to AC) when
the POLARITY I NVERT button is
released . Is opposite collector su p-

p ly polarity (negative-going in AC)

when either the POLARITY IN-
VERT button is pressed or the
Lead Selector switch is set to BASE
G R OUN DED. If Lead Selector
switch is set to BASE G ROUN D-
E D, POLARITY I NVERT button
has no effect on steps and offset
polarity .

Repetitive families of characteristic
curves generated with REP STEP
FAMILY button pressed . Single
family of characteristic curves gen-
erated each time SI NGLE STEP
FAMI LY button is pressed .

Ranges from 1 to 10 as selected by
the NUMBER OF STEPS switch.
For zero steps, press SI NGLE STEP
FAM Ι LY button .

Display Amplifiers

Specificatio n-Type 576

E xternal H ori- 2ο/ο 3ο/ο 4ο/ο 3ο/ο

zontal (Through
Inte rface)

Leakage Collecto r
Supp ly Mode

Vertical Emitter 2ο/ο ±1 3ο/ο ±1 4ο/ο ±1 3ο/ο ±1
Current (VER T- ηΑ ηΑ ηΑ ηΑ
ICAL Switch set
between 10 ηΑ
and 2 mA)

Vertical Emitter Not Applicable 5ο/ο ±1 ηΑ
Current (VERT-
ICAL Switch
set to 5 ηΑ , 2
ηΑ or 1 ηΑ )

Η ο r ί z οη tαΙ
Collecto r or
Base Volts
VER TICA L
switch set to :

1 μΑ or more 2%ο 3ο/ο 4ο/ο 3ο/ο

100 ηΑ , 10 Not Applicable 3%ο plus
πΑ or 1 ηΑ 0.025 V

fo r each
vertical
division of
deflection
ο η t h e
CRT

500 ηΑ , 50 Not Applicable 3%ο plus
ηΑ or 5 ηΑ 0.125 V

for each
vertical
division of
d eflection
ο π t h e
CRT

200 ηΑ , 20 Not Applicable 3%ο plus
ηΑ or 2 ηΑ 0.050 V

for each
vertical
division of
deflection
of t h e
CRT

Step Generator

Display

Disp lay Accuracies Display magnified (DIS- Disp lay

( οι'οο f H ighest On- PLAY OFFSET Selec- Unmag-

Screen Value) for switch set to either nified
VERT Χ 10 or HO RIZ
X10) and offset be-
tween
100 and 35 and 10 and
40 divi- 15 d ivi- 0 d ivi-
sions ions sions

Normal and DC
Collecto r Supp ly
Modes

Vertical Col- 2%ο 3% 4% 3ο/ο
lector Current

E xternal Vert- 2%ο 3%ο 4%ο 3%
ical (Through
Ιnterface)

Horizontal Col- 2%ο 3ο/ο 4%ο 3ο/ο
lector Volts

Horizontal Base 2% 3%ο 4%ο 3%

Volts
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CRT and Readout

Vertical Step 3ο/ο 4ο/ο 5ο/ο 4ο/ο
Generator

Horizontal Step 3ο/ο 4ο/ο 5ο/ο 4ο/ο
Generator

Deflection Factors
Vertical
Collector Current 1 μΑ/division to 2 Α/d ivision in

1-2-5 sequence.

Emitter Current 1 ηΑ/division to 2 mA/d ivision in
1-2-5 sequence.

Step Generator 1 step/d ivision .

Horizontal
Collector Volts 50 mV/d ivision to 200 V/division

in 1-2-5 sequence

Base Volts 50 mV/division to 2 V/d ivision in
1 2 5 sequence.

Input Imped- At least 100 ΜΩ with HO RIZON-

ance TAL switch set to 50 mV, 100 mV
and 200 mV BASE ; 1 ΜΩ within

2 ο/ο with switch set to .5 V, 1 V and
2 V.

Step Generato r 1 step/division

Maximum Displayed
Noise

1 ο/ο or less, or
MAX PEAK VOLTS Switch

15 75 350 1500

Vertical

CO LLECTOR 1 Α 1 μΑ 2 μΑ 5 μΑ
EM ITTER 1 ηΑ 1 ηΑ 2 ηΑ 5 ηΑ

Horizontal
CO LLECTOR 5 mV 5 mV 20 mV 200 mV
BASE 5 mV 5 mV 5 mv 5 mV

Calibration Check With DISPLAY OFFSET Selector
switch set to NORM (O FF ), spot is
deflected 10 d ivisions both vert-
ically and horizontally withi n 1 .5ο/ο
whenever the CAL button is pres-
sed .

W ith DISPLAY OFFSET Selector
switch set to Χ10 MAG N I FI ER
(either axis) the calibration spot is
within 0.5ο/ο of zero spot ( previous
Ιγ set to CRT graticule cente r)
when CAL button is pressed .

Vertical and Ηο r ίz- Coarse positioning in 5 d ivision in-
ontal Position Control crements within 0 .1 d ivision ; con-

tinuous fine positioning over at
least 5 d ivisions for each coarse pos-
ition .

Display Offset Vertical or Horizontal offset of d is-
play centerline value up to 10 d ivis-
ions in 21 half division steps.

Display Positioning Spot positioning with change in
Accuracy Using POLARITY switch setting (using
POLAR ITY Switch AC position as reference), within

0.1 d ivision of :

Vertically Horizontally

AC Centered Cente red
+( ΝΡΝ ) -5 d ivisions -5 d ivisions
-(ΡΝΡ ) +5 d ivisions +5 d ivisions

CRT
Type Electrostatic deflection .

Screen Size Calibrated area of 10 divisions by

10 d ivisions; 12 usable divisions

horizontally (1 d ivision equals 1

cm) .

Typical Accel- 4000 V
lerating Poten-
tial

Readouts Automatic d igitally lig hted display .

Readout is automatically blanked if
readings would be outside the avail-
able ranges or would give er roneous
d isplay.

PER VERT DI V 1 ηΑ to 20 Α calculated from VER-
TICA L switch setting, DISPLAY
OFFSET Selector switch setting
and MODE switch setting (o r Χ 10
Vertical Interface I nput) .

PER HORIZ DI V 5 mV to 200 V calculated from
HORIZONTAL switch setting and
DISPLAY OFFS

E
T Selector switch

setting

PER STEPS 5 ηΑ to 2Α and 5 mV to 20 V cal-
culated from AMPLITUDE switch
setting and .1 Χ STEP MULT but-
ton position (or X10 Step I nterface
Input) .



βοrgm PER DI V

Characteristic

Temperature
Nonoperating

1 μ to 500 k calculated from VER-
TICA L switch setting, DISPLAY
OFFSET Selector switch setting,
AMPLITUDE switch setting, .1X
STEP MULT button position, Χ10
Vertical Interface Input and Χ10
Step Interface In put .

Power Requirements

Table 1-2
ENVI RONMENTAL CHARACTERISTICS

-400 C to +65° C

Information

Specification-Type 576

TABLE 1-3
MECHANICAL CHARACTER ISTICS

Useful Operation 0 °C to +50 ° C

Specified Operation +10 °C to +40° C

Altitude
Nonoperating To 50,000 feet

Operating To 10,000 feet
Vibration
Operating 15 minutes along each axis at 0.015

inch with frequency varied from
10-50-10 c/s in 1-minute cycles.
Th ree minutes at any resonant
point or at 50 c/s.

S hock

Nonoperating 30 g's, 1/2 si ne, 11 ms d uration, 1
shock per axis . Total of 6 shocks

Transportation 12 inch package drop. Qualified un-
der the National Safe Tra nsit Com-
mittee test procedure 1 Α.

Power Connection Th is instrument is designed for
operation from power source with
its neutral at or near ground (earth )
potential . It is not intended fo r
o p eration from two phases of
multi-phase system, or across legs
of single-phase, three wire system .

It is provided with α th ree-wire
powe r cord with three-terminal
polarized plug for connection to
the power source . Third wire is
di rectly connected to instrument
frame, and is intended to ground
the inst rument to protect operating
personnel, as recommended by
national and inte rnational safety
codes .

Line Voltage Ranges 115 VAC 230 VAC

Low 90 V to 110 V 180 V to 220 V
Medium 104 V to 126 V 208 V to 252 V
H igh 112 V to 136 V 224 V to 272 V

Line Frequency Range 48 to 66 Hz

Maximum Power 305 W, 3.2 Α
Consumption at 115
VAC, 60 H z

Characteristic Description

Dimensions

Height -15 inches
Width -11 3/4 inches
Depth -23 1/4 inches

Weight -69 lbs.

Finish

Front Panel (Type
576 and Standard
Test F ixture)

Anodized Aluminum

Cabinet lue vinyl painted aluminum

Trim and Rear
Panel

Oatin finished chrome
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General

Th is section of the instruction manual provi des informa-
tion necessary for operating the Type 576 and for using it
to test va rious semicond uctor devices . Included are setup
procedures, α description of the Type 576 controls and
connectors, α discussion of the theory of the inst rument, α
first time operation procedure, and general operating info r-
mation . Also i ncluded is α section describing the use of the
Type 576 for measu ring the characteristics of various semi-
conductor devices .

Cooling

SECTION 2
OPERA TING INSTRUCTIONS
Change information, if any, affecti ng th is section will be found at the rear of the manual .

INITIAL CONSIDERATIONS

The Type 576 maintains α safe operating temperature
when operated in an ambient temperature of 0 ° C (122°
F) . Adequate clearance on all sides of the instrument
shoul d be provided to assure free air flow and d issipation of
heat away from the instrument . Α thermal cutout in the
instrument provides thermal protection by disconnecting
the power to the i nstrument if the internal temperature
exceeds α safe operating level. Power is automatically
restored when the temperature returns to α safe level . It
should be noted that the instrument will turn off under
ce rtain conditions of h ig h collector supp ly current output
or h igh step generator current Output even though the
inst rument is being operated in an ambient temperature
wh ich is within the specifie d range . See footnotes in the
Specification section for further info r mation .

Operating Voltage and Frequency
The Type 576 can be operated from either α 115-volt or

α 230-volt line voltage source . The L I NE VOLTAGE SE-
LECTOR assembly, located on the rear panel, allows con-
version of the instrument so that it may be operated from
one line voltage or the other . In addition, this assembly
changes the connections of the power transformer primary
to allow selection of one of three regulating ranges (see
Table 2-1) . The assembly also includes the two line fuses.
When the instrument is converted from 115-volt to 230-volt
operation or vice versa, the assembly selects the proper fuse
to provide the correct protection for the instrument.

The Type 576 may be operated from either α 50 Hz or α
60 Hz line frequency . In order to synchronize the step
generator with the collector supply, the 60 Hz-50 Hz
switch , located on the Type 576 rear panel below the L I NE

Type 576

VOLTAGE SELECTOR assembly, must be set to the posi-
tion wh ich corresponds to the line frequency being used .

Use the following p rocedure to convert this instrument
between line voltages, regulating ranges or line frequencies :

1 . Disconnect the instrument from the power source .

TABLE 2-1

R egulati ng Ranges

Fig . 2-1 . Line Voltage Selector assembly and 60 Hz-50 Hz switch
on the rear panel (shown with cover removed) .

Regu lati ng Range
R ange Selector 115 Volts 230 Volts
Switch Position Nominal Nominal _

LO (switch bar in 90 to 110 volts 180 to 220 volts
left holes)

Μ (switch ba r in 104 to 126 volts 208 to 252 volts
middle holes)

Η Ι (switch bar i n 112 to 136 volts 224 to 272 volts
right holes)
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Fig. 2-2. Front-panel controls, connectors and readout.



2 . Loosen the two captive screws wh ich h old the cover

onto the voltage selector assembly, then pull to remove the
cover.

3. To convert from 115-volt to 230-volt line voltage or
vice versa, pull out the Voltage Selector switch bar (see F ig .
2-1) ; turn it 180° and pl ug it back into the remaining holes .
Change the line-cord power plug to match the power-source
receptacle or use α 115-to-230-volt adapter.

4. To change regulating ranges, pull out the Range Se-
lector switch bar (see F ig . 2-1) slide it to the desired posi-
tion and plug it back in . Select α range which is centered
about the average line voltage to wh ich the instrument is to
be connected (see Table 2-1 ) .

5. Re-install the cover and tighten the two captive
screws.

6. To convert from operation with 60 H z line frequency
to operation with 50 H z line frequency (or vice versa), slide
the 60 Hz-50 H z switch (see Fig. 2-1) to the position wh ic h
coincides with the line frequency being used.

7. Before applying power to the i nstrument, check that
the ind icating tabs on th e switch bars are protru ding
through the correct holes in the voltage selector assembly
cover for th e desired li ne voltage and regulating range.

The Type 576 should not be operated with the V olt-
age Selector switch or the Range Selector switch in
the wrong position for the line voltage app lied .
Operation of the instrument with either of these
switches in the wrong position will cause incorrect
operation and may damage the instrument .

CO NTROLS, CONNECTORSAND READOUT

All controls and connectors required for normal opera-
tion of the Type 576 are located on the front and rear
panels of the instrument and on the front panel of the
standard test fixture (see F igs . 2-2 and 2-3) . In addition,
readout of some of the instrument functions has been pro-
vided on the front panel . Familiarity with the functio n and
use of each of these controls, connectors and the readout is
necessary for ef fective operation of the instru ment . The
functions are described in the following table.

Controls

CAUTION

CRT and Readout

I NTEN SITY

	

Controls brightness of d is play.
Control

F OC US
Control

	

play definition .
Provides adjustment for optimum d is-

READOUT

	

Controls brightness of readout .

Fig. 2-3. Rear-panel controls.

Ι LLUM
Control

SCALE I LLUM

	

Controls graticule illumination .
Control

Connector
CAMERA
POWER
Connector

Readouts
PER VERT

	

Readout ind icates deflection factor of
DI V Readout

	

vertical d is play as viewed on CRT.

PER HORIZ

	

Readout indicates deflection factor of
DI V Readout

	

horizontal d isp lay as viewed on CRT.

PER STEP
Readout

β OR gm
PER DI V
R ea dout

VERTICA L
CURRENT/DI V
Switch

Oper ating I nstructions-Type 576

Provides +15 volts for operation of
camera.

Readout indicates am plitude per step
of Step Generator output .

R eadout in dicates beta or trans-
conductance per division of CRT dis-
play,

Display Sensitivity and Positioning
Selects vertical deflection factor of dis-
play.

COLLECTOR-Normal operation
of i nstrument . Vertical d is play rep-
resents collector current . Use black
units to determine vertical deflec-
tion factor .

2-3
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DISPLAY OFFS ET
Selector Switch

C ENTERLIN E
VALUE Switch

HOR IZONTA L
VOLTS/DIV
Switch

2-4

EMITTER-Operation of instru-
ment with MODE switch set to
LEAKAG E ( EM ITTER C UR-
RENT) . Vertical d isplay represents
emitte r current. Use orange units to
determine vertical deflection factor.
STEP GEN-Steps ind icating Step
Generator output are displayed
vertically . AMPLITUDE switch set-
ting per division determines vertical
deflection factor .

Allows selection of d isplay offset or
display offset and magnification.
NORM (O FF )-Display offset is not
operable .
HORIZ Χ1-Allows horizontal d is-
play to be offset using calibrated
CENTERL I NE VALUE switch .
VERT Χ1-Allows; vertical d isplay
to be offset using calibrated CEN-
TERLI NE VALUE switch .
Η ΟR Ι Ζ

	

X10-Horizontal

	

display
magnified by 10 times. Allows h ori-
zontal display to be offset using
calibrated CENTERLINE VALUE
switch.
VERT X10-Vertical d isplay magni-
fied by 10 times. Allows vertical
display to be offset using calibrated
CEN TERL I-NE VALUE switch .

(Clear p lastic flange with numbers on
it) Provides calibrated offset of dis-
play .

Χ 1 (VERT or HORIZ)-Number οη
CEN TERL I NE VALUE switch
appearing in blue window repre-
sents number of divisions centerline
of d isplay is offset either vertically
or horizontally from zero offset
li ne.
Χ 10 (VERT or HORIZ)-Number
on CENTERLI NE VALUE switch
app eari ng in blue window multi-
p lied by 10 represents number of
d ivisions centerline of d isplay is off-
set either vertically or horizontally
from zero offset line .

Selects the horizontal deflection factor
of d isplay.
CO LLECTOR-Horizontal d isplay
re p rese n ts collector voltage to
grou nd .
B AS E-Horizontal d isplay repre-
sents base voltage to ground .
STEP G EN-Steps ind icating Step
Generator output are d isplayed
horizontally. AMPLITUDE switch
setting per d ivision determines hori-

ZER O Button

CAL Button

DISPLAY INVERT Inverts d isplay vertically and horizon-
Button

	

tally about center of CRT.

POSITION Switch

	

Provides coarse positioning of horizon-
(Horizontal)

	

tal d isplay.

F I NE POSITION

	

Provides fine positioning of horizontal
d isplay.Control

( Horizontal)

POSITION Switch

	

Provides fi ne
( Vertical) d isplay .

zontal deflection factor .

Pr ovides α zero reference for the d is-
play.

NORM-When DISPLAY OFFSET
selector switch is set to NORM
(OFF), ZERO button provides
point on CRT of zero vertical and
horizontal deflection for adjusting
positio n controls .
DISPLAY OFFSET-When DIS-
PLAY OFFSET Selector switch is
in one of four d isplay offset p osi-
tions, ZERO button provides ref-
erence point on CRT which must
be positioned to vertical cente rline
(horizontal offset) or to horizontal
centerline (vertical offset) to insure
that the CEN TERL I NE VALUE
switch setting app lies to cente rline .
(Should always be checked with
DISPLAY OFFSET Selector switch
is set to MAGN I F I ER.)

Provides signal wh ich should cause 10
divisions of vertical and horizontal d e-
flection for check ing calibration of
vertical and h orizontal amp lifiers .

NORM-When DISPLAY OFFSET
selector switch is set to NORM
(OFF), CA L button provides point
on CRT of 10 d ivisions of vertical
and horizontal deflection .
DISPL AY OFFS ET-When DIS-
PLAY OFFSET Selector switch is
in one of four disp lay offset p osi-
tions, CA L button provides signal
which should cause reference point
on CRT to appear on vertical cen-
terline ( h orizontal offset) or on
h orizontal centerline (vertical off-
set), assuming zero reference point
was p rop erly adjusted . (Chec k
should be perfo rmed with DIS-
PLAY OFFS ET Selector switch set
to MAGN I F I ER .)

positioning of vertical



F I NE POSITION
Control (Vertical)

	

display .

Controls

MAX PEAK
VOLTS Switch

PEAK POWER
WATTS Switch

VARIABLE COL-
LECTOR SUPPLY
Control

POLARITY Switch

MODE Switch

Provides fine positioning of vertical

Collecto r Supply

Selects range of VARIABLE COLLEC-
TO R SUPPLY control . Switch is loca-
ted below PEAK POWER WATTS
switch and range is indicated by white
arrow . When switch is set to 75, 350
and 1500, protective box must be used
with Standard Test F ixtures (see sec-
tion on inte rlock system) .

Selects nominal pea k power output of
Collecto r Supp ly, by selecting resist-
ance in series with Collector Supply
output . PEAK POWER WATTS is
ind icated by number on transparent
switch flange appearing above white
MAX PEAK VOLTS in d icator .
SERI ES RESISTORS are indicate d by
b lac k i n d icato r. PEAK POWER
WATTS switch must be pulled out to
set nominal pea k power output. When
PEAK POWER WATTS switch is set,
se r ies r esistance is automatically
changed to mai ntain desired nominal
pea k power output when MAX PEAK
VOLTS switch setting is changed .

Allows varying of collector supply
voltage within range set by MAX
PEAK VOLTS switch .

Selects pola rity of Collector Supply
voltage and Step Generator output .

-(ΡΝΡ)-Collector Supp ly voltage
and Step Generator output a re
negative-going .
+(ΝΡΝ )-Collector Supp ly voltage
and Step Generator output are
positive-going .
AC-Collector Supply voltage is
both positive- and negative-going
(sine wave); Step Generator output
is positive-going . When switch is set
to AC position , use .5Χ step rate
and normal mode of operation.

Selects mode of operation of Collecto r
Supp ly .

NORM-Normal Collector Supply
output is obtained .
DC

	

(ANTILOOP)-Collector Sup-
ply output is DC voltage equal to
pea k value set by VARIABLE CO L-
LECTOR SUPPLY control .

LOOPI NG
COMPENSATION
Control

CO L L ECTOR
S UPPLY RESET
Button

Lights

CO LLECTOR
S UPPLY VOLT-
AGE DISABLED
L ight

Controls

CURRENT
LIM IT Switch

STEP/O FFS ET
AMPLITUDE
Switch

OFFS ET
Buttons

Operating I nstructions-Type 576

LEAKAG E (EM ITTER CUR-
RENT)-Vertical sensitivity is in-
creased 1000 times. Vertical ampli-
fier measures emitter current. Col-
lector Supply mode set for DC volt-
age output.

Allows ad justment of looping compen-
sation . Allows compensation of inter-
nal a nd adapter st ray capacitance .
Does not compensate for device ca-
pacitance .

Resets Collector Supply if it has been
disabled by internal ci rcu it breaker.
Collector Supply is turned off when-
ever maximum current rating of trans-
former primary of 1 .2 Amperes is ex-
ceeded .

POWER ON-OFF Controls input power
Switch

POWER L ight

	

L ights when power is on .

to i nst rument.

Indicates Collector Supp ly voltage has
been disabled . L ights when Collector
Su p ply may present α potentially
dangerous voltage at its output . In
such α case, use of protective box is
requi red to enable Collecto r Supply .
Also lights when h igh current gen-
erated by Collector Supply or Step
Generator causes inst rument to over-
heat.

Step Generator

Selects number of steps per family ofNUMBER OF
ST EPS Switch	Ste p Generator output.

Provides current limit of the Step Gen-
erator output when voltage steps are
being produced .

Selects amp litude per step of steps and
offset of Step Generator output .
Amp litudes with in black arc rep resent
current steps; with in yellow arc, volt-
age steps. Note caution on front-panel
when usi ng voltage steps.

Allows offsetting of Step Generator
output using OFFSET M ULT control .
ZERO-No offset available.
AID-Allows ze ro step of Step Gen-
erator output to be offset as many
as 10 steps above its ze ro offset
level.
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OFFSET M ULT
Control

STEPS Button

	

P rovides

PULSED STEPS
Buttons

STEP FAMILY
Buttons

RATE Buttons

2-6

OPPOSE-Allows zero step of Step
Generator output to be offset as
many as 10 steps below its zero off-
set level .

Provides calibrated offset of step Gen-
erator output to ±10 times AMPL I-
TUDE setting when either OFFSET
AID or OFFSET OPPOS E button is
pressed.

steps of normal duration
(step lasts for entire period of rate
cycle) .

Allows Step Generator output to be
app lied to Device Under Test for only
α portion of normal step duration .
Pulsed steps occur at pea k of Collector
Supply output.

300 μs-Selects pulsed steps with
duration of 300 μs. Collecto r Sup-
ply is automatically switched to DC
mode.
80 μs-Selects pulsed steps with
duration of 80 μs. Collector Supp ly
ίs automatically switched to DC
mode.
300 μs and 80 μs-When buttons
are pressed together, selects pu lsed
steps with duration of 300 μs; how-
ever, Collector Supply is not auto-
matically switched to DC mode.

Allows steps to be generated in rep eti-
tive families or one family at α time .

ON REP-Provides repetitive Step
Generator output .
OFF SI N GLE -Provides one family
of steps whenever button is pressed .
Once button has been pressed , Step
Generator is turned off until
pressed again or until ON REP but-
ton is pressed.

Selects rate at which steps are genera-
ted .
NORM-Provides normal Step Gen-
erator rate of 1 Χ normal Collector
Supp ly rate (120 steps per second
for 60 Hz line freq uency) .
2X-Provides rate of two times nor-
mal rate .
.5X-Provides rate of one half nor-
mal rate.
2Χ and .5X-When buttons are
pressed together, provi des normal
rate but with step transistions oc-
curing at peak of Collector Supp ly
sweep .

STEP/OFFS ET
POLARITY IN-
VERT Button

STEP MULT .1 Χ
Button

Controls

Terminal Selector
Switch

LEFT-O FF-R IGHT
Switch

Inte rlock
Switch

Connectors

Adapter
Connectors

2Χ and .5X-Provides normal rate
but with step transitions occurring
at peak of Collector Supp ly sweep .

Allows change of polarity of Step Gen-
erator output (from polarity set by
POLARITY switch) .

Provides 0 .1 times multiplication of
step amp litud e, but does not effect
offset .

Standard Test F ixture

Selects way in wh ich Step Generator is
app lied to Device Under Test . In all
positions Collector Supp ly output is
connected to Collector terminal .
EMITTER GROUNDED-E mitter
of Device Under Test is connected
to ground .

STEP GEN-Step Generator is
app lied to base te rminal of
Device U nder Test . Normal op-
erating position.
OPEN (O R ΕΧΤ)-Base te rminal
of Device Under Test open . Ex-
ternal signal app lied to ΕΧΤ
BASE OR EMIT INPUT connec-
tor, will be app lied to base ter-
minal .
SHORT-Base terminal of De-
vice Under Test is shorted to
emitter terminal .

BASE GROUN DED-Base terminal
of Device U n der Test is connected
to ground . Step Generator polarity
is inverted .

OPEN (O R ΕΧΤ)-E mitter ter-
minal of Device Under Test is
open . E xternal signal applied to
ΕΧΤ BASE OR EMIT INPUT
connector, will be app lied to
emitter terminal .
STEP GEN -I nverted Step Gen-
erator output is app lied to emit-
ter of Device Under Test .

Selects which device (choice of 2) is to
be tested , left or right.

Enables Collector Supp ly when Protec-
tive Box is in place and lid is closed .

Allows connection of various test
adapte rs to Standard Test F ixture .
Connecto rs will accept standard size



STEP G EN OUT
Connector

ΕΧΤ BASE OR
EMIT INPUT
Connector

GROUND
Connector

L ight
Caution L ight

Controls
Line Voltage
Selector Switches

60 Hz-50 H z
Switch

tionshi p which

banana plugs if some other means of
connecting Device Under Test to
Standard Test Fixture is desired . C, Β
and Ε stand for collector, base and
emitter, respectively . Unlabeled termi-
nals allow Kelvin sensing of voltage for
h igh current devices.
Step Generator output signal appears
at this connector.

Allows input of externally generated
signal to either base terminal or emit-
ter terminal of Device Under Test as
determined by Terminal Selector
Switch .

Provides external access to ground ref-
erence .

Red light on, indicates Collector Sup-
ply is enabled and dangerous voltage
may appear at collector terminals.

Rear Panel

Switch assembly selects op-
erating voltage and line voltage range.
Also includes line fuses.

Voltage Selector-Selects operating
voltage (115 V or 230 V) .
Range Selector-Selects line voltage
range (low, medium, high) .

Allows conversion of inst rument
for o peration with either 60 Hz
or 50 Η 7 line frequency .

FRONT PANEL CO LORS
The various colors on the front-panel of the Type 576

and Standard Test Fixture ind icate relationsh i ps between
controls and control functions. Table 2-2 shows

indicates .each color

Table 2-2
Colors and Controls

the rela-

Yellow

Black ( B uttons)

Dark Grey
( B uttons)

Operating Instructions--Type 576

I ndicates controls and statements as-
sociated with the voltage mode of op-
eration of the Step Generator.

Indicates function controlled by α
si ngle button, wh ic h is released for
most common applications .

Indicates function controlled by seve r-
αΙ buttons, and the dark grey button is
pressed for most common applica-
tions.

PRECAUTIONS

Α number of the Type 576 front-panel controls coul d,
th rough improper use, cause damage to t he device under
test . Fig . 2-4 indicates the area of the Type 576 front panel
where these controls are located. Care shoul d be exercised
when using controls located in this area .

Fig. 2-4. Controls located in light area of Type 576 front- panel
could cause damage to α device under test if used improperly.

GENERAL DESC RIPTION O F INSTRUMENT
OPERATIO N

The Type 576 is α semiconductor tester which d is plays
and allows measurement of both static and dynamic semi-
conductor characteristics obtained under simulated opera-
ting conditions . The Collector Supply and the Step Genera-
tor produces voltages and currents which are applied to the
device under test . The d is play amplifiers measure the
effects of these applied conditions on the device under test .

2-7

Color Relationship

Green Ind icates controls which affect the
Step Generator polarity .

Blue Ind icates controls and statements as-
sociated with d isplay offset .

Orange Indicates relationship of LEAKAG E
(EMITTER CURRENT) mode with
the VERTICAL and HORIZONTAL
switches .
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Vertical
Deflection
Plates

Horizontal
Deflection Plates

Fig . 2-5. Basic Block diagram
test.

showing typical connect ions of Collector Supply, Step Generator and Display Amplifiers to the device under

The result is families of characteristics curves traced on α
CRT.

The Collector Supply circuit normally produces α full-
wave rectified sine wave which may be either positive- or
negative going. The am plitude of the signal can be varied
from 0 to 1500 volts as determined by the MAX PEAK
VO LTS switch and the VARIABLE CO LLECTOR S UPPLY
control . Th is Collector S u pply output is applied to the col-
lector (or equivalent) terminal of the device ιιnder test .

The Step Generator prod uces ascending steps of current
or voltage at α normal rate of one step per cycle of the
Collector Supply . The amount of current or voltage per
step is controlled by the AMPLITUDE switch and the total
number of steps is controlled by the NUMBER OF STEPS
switch . This Step Generator ou tput may be applied to
either the base or the emitter (o r equivalent) terminals of
the device under test .

The d is play amp lifiers are connected to the device under
test . These amplifiers measure the effects of the Collector
Su pply and of the Step Generator on the device under test,
amplify the measurements and apply the resulting voltages
to the deflection plates of the CRT. The sensitivities of
these amp lifiers are controlle d by the VERTICA L CUR-
RENT/DI V switch and the HORIZONTAL VOLTS/DIV
switch.

Fig. 2-5 is α block diagram showing the connection of
these ci rcuits to the device under test for α typical measure-
ment .
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FI RST TIME OPERATION
When the Type 576 is received, it is calibrated and

should be performing within the specification shown in Sec-
tion 1 . The following procedure allows the operator to be-
come familiar with th e front panel controls and their func-
tions as well as how they may be used to d isplay transistor
or diode characte ristics . This procedure may also be used as
α general check of the instru ment's perfo rmance. For α
check of the instrument's operation with respect to the
specification given in Section 1, the Performance Check and
Calibration Procedure in Section 5 must be used .

1 . Apply power to th e Type 576.

2. Allow the instrument to warm up for α few minutes.
Instrument should operate with in specified tolerances 5
minutes after it has been turned on .

3. Set the Type 576 and Standard Test Fixture front-
panel controls as follows :

READOUT Ι LLUM

	

Fully counterclockwise

GRATICULE Ι LLUM

	

Fully counterclockwise

I NTENSITY

	

Fu lly counterclockwise

FOCUS

	

Centered

VERTICA L	1 mA



DISPLAY O FFS ET

	

N O RM (OFF)

	

CRT and Readout Controls
Selecto r

CENTERL I NE VALUE

	

0

HORIZONTA L	1VCOLLECTOR

Vertical POSITIO N	Centered

Vertical F I NE POSITION Centered

Horizontal POSITION	Centered

Horizontal

	

Centered
F I NE POSITIO N

ZERO

	

Released

CAL

	

Released

DISPLAY I NVERT

	

Released

ΜΑΧ PEAK VOLTS

	

15

PEAK POWERWATTS

	

0.1

VARIABLE CO LLEC-

	

Fully Countercloc kwise
TOR SUPPLY

POLARITY AC

MODE NORM

LOOPI NG

	

As is
COMPENSATION

NUMBER OF STEPS

	

1

CURRENT L I M IT

	

20 mA

AMPLITUDE

	

0.5 μΑ

OFFS ET ZER O

STEPS

	

Pressed

PULS ED STEPS

	

Released

STEP FAM I LY	REPON

R ATE NORM

POLARITY I NVERT

	

Released

STEP MULT .1 Χ

	

Released

Terminal Selector

	

BASE TERM
STEP GEN

LEFT-OFF-R IG HT OFF

4. Turn the GRATIC ULE Ι LLUM control throughout its
range. Note that the graticu le lines become illuminated as
the control is turned clockwise . Set the control for desired
illumination .

5. Turn the READOUT Ι LLUM control throughout its
range. Note that the fiber-optic readouts and the readout
titles become illuminate d as the control is turned clockwise .
Set the control for the desired readout illumination . The
readout shoul d read fo r these initial control settings; 1 mA
per vertical division , 1 V per horizontal division, 50 ηΑ per
step and 20 k β or gm per division .

6. Turn the I NTENSITY control clockwise until α spot
appears at the center of the CRT graticule. To avoid burn-
ing the CRT phosph or, adju st the I NTENSITY control until
the spot is easily visible, but not overly bright.

7. Turn the FOCUS control throughout its range. Ad -
ju st the FOCUS control for α sharp , well-defined spot .

Positioning Controls

Operating Instructions-Ty pe 576

8. Turn the vertical F I NE POSITION control through-
out its range. N ote that the control has α range of at least
-1-2.5 d ivisions about the center horizontal line. Set the con-
trol so that the spot is centered vertically on the CRT grati-
cule .

9. Repeat step 8 using the horizontal F INE POSITION
control.

10 . Turn the vertical coarse POSITION switch . Note
that the spot moves 5 d ivisio ns vertically each time the
switch is moved one position . (The extreme positions of the
switch represent 10 d ivisions of deflection, which in this
case causes the spot to be off the CRT graticule.) Set the
POSITION switch to the center position .

10 . Turn the vertical coarse POSITIO N switch. Note
that the spot moves 5 d ivisions vertically each time the
switch is moved one position . (The most extreme positions
of the switch represent 10 divisions of deflection, which in
th is case causes the spot to be off the CRT graticule.) Set
the POSITIO N switch to the center position.

11 . Repeat step 10 using the horizontal coarse POSI-
TION switch .

12 . Set the POLARITY switch to -(ΡΝΡ) . Note that
the spot moves to the upper right corner of the CRT grati-
cule .

13 . Set th e POLARITY switch to +( ΝΡΝ ) . N ote that
the spot moves to the lower left corner of the CRT grati-
cule.

Vertical and Horizontal Sensitivity

14 . Install the d iode adapte r (Tektronix Part Νο .
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EMENES
EMENNE
EMMMENNONN

NOMMEEMENE

NERNERNMON

NOWNSENNEW

MMMOMMEOMM

MEMERNMENN

1/1"R""ΝΕSΗ"
S=/WEEMENE

1.V/D iv
mA/Div Vertical

Horizontal
R
τ
DIV

PER

ο

R
Ι

οιν

PER

β

mA

τ 50
ΕΡ » Α

ρΕR ~0 ii
DIV

Fig . 2-6 . Displ ay o f Ι vs. V for α Ι kΩ resistor using various settings

of the VERTICAL and HORIZONTAL switches .

013-0072-00) into the r ight-hand set of accessory connec-

tors located on the Standard Test F ixture .

15 . Install α 1 kΩ , 1/2 watt resistor in the diode adap-
ter.

16 . Set the LEFT-O FF-R IGHT switch to R IG HT and
turn the VARIABLE CO LLECTOR SUPPLY control u ntil
α trace appears diagonally across the CRT.

17 . Turn the VERTICAL switch clockwise and note
that as the vertical deflection factor decreases the slope of
the line decreases (see Fig . 2-6) . Turn the VERTICA L
switch counterclockwise from the 1 mA position and note
that the slope increases. Also note that the PER VERT DI V
readout changes in accordance with the position of the
VERTICA L switch. Reset the VERTICA L switch to 1 mA.

18 . Repeat step 17 using the HORIZONTA L switch
with in the CO LLECTOR range of the switch. The change in
slope of the trace will be the inverse of what it was for the
VERTICAL switch. Reset the HORIZONTA L switch to 1
V CO LLECTOR .

19 . Press the ZER O button . Note that the diagonal
trace reduces to α spot in the lower left corner of the CRT
graticule. This spot denotes the point of zero deflection of
the vertical and horizontal am p lifiers . Release the ZERO
button .

20 . Press the CA L button . Note that the diagonal trace
reduces to α spot in the upper right corner of the CRT
graticule . The position of th is spot ind icates 10 divisions of
deflection both vertically and horizontally . Release the
CAL button .

21 . Press the DISPLAY INVERT button and turn the
VARIABLE COLLECTOR SUPPLY control counterclock-
wise . Note that the d isplay has been inverted and is now
originating from the upper right corner of the CRT grati-
cule . R elease the DISPLAY I NVERT button .

2- 1 0

Fig. 2-7. Type 576 Standard Test Fixture with protective box in-
stalled for sa fe operation .

Collector Supply
22 . Turn the MAX PEAK V OLTS switch throughout its

range. Note that when the switch is in the 75, 350 and
1500 positions, the yellow light co ιrιes on .

23 . Wh ile the yellow light is on, turn the VAR IABLE
CO LLECTOR SUPPLY control fully clockwise . Note that
the diagonal line obtained in step 16 does not appear. When
the yellow light is on, the Collector Supp ly is disable d .

24 . Set the following Type 576 controls :

ΜΑΧ PEAK VOLTS

	

75

VARIA BLE CO LLECTOR

	

Fully counterclockwise
SUPPLY

LEFT-OFF-R IGHT OFF

25 . Install the p rotective box on the Standard Test F ix-
ture as shown in F ig . 2-7 .

26 . Close th e lid of the protective box and set the
LEFT-OFF-R IG HT switch to R IG HT. N ote that the yellow
light turns off and the red light tu rns on .

WARN I NG

The red light indicates that dangerous voltages may
appear at the collector terminals of the Standard Test
F ixture .

27 . Turn the VARIA BLE CO LLECTOR SUPPLY con-
trol cloc kwise . Note that the diagonal trace appears ind ica-
ting that the Collector Supp ly has been enabled .



28 . Set the following Type 576 controls to :

MAX PEAK VOLTS

	

15

VARIABLE COLLECTOR

	

Fully Counterclockwise
SUPPLY

(The protective box may be removed if desired.)

29 . Turn the VARIABLE CO LLECTOR S UPPLY con-
trol until the diagonal trace reaches the center of the CRT
graticule. Pull out on the PEAK POWER WATTS switch
and set it to 220. Note that the diagonal trace lengthens as
the switch is turned through its range . Also note that the
SER I ES RESISTORS decrease as the maximum pea k power
is increased .

30 . Allow the MAX PEAK VOLTS switch and the
PEAK POWER WATTS switch to become interlocked and
switch to 75 . Note that the maximum peak power value
remains at 220 and that the SER I ES RE SISTORS values
change .

31 . Set the following Type 576 controls to :

ΜΑΧ PEAK VOLTS

	

15

PEAK POWER WATTS

	

0.1

LEFT-O FF-R IGHT OFF

32 . Remove the resistor from the diode adapter and re-
place it with α silicon diode. Align the d iode so that its
cat h ode is connected to the emitter terminal .

33 . Set the LEFT-OFF-R IG HT switch to R IG HT and
turn th e VAR IABLE CO LLECTOR SUPPLY cont rol clock-

wise . Note the d isplay of the fo rward voltage characteristic
of the d iode . (see F ig . 2-8) .

34 . Set the CO LLECTO R SUPPLY P O LA RITY switch
to -(Ρ Ν Ρ ) . Note th e display of the reverse voltage charac-
teristic of the diode (see F ig . 2-8) .

Ρ ΕER ,0
DIV

F ig. 2S . Display of forwa rd and reverse bias characteristics of a
signal d iode.

Operating Instructions-Type 576

35 . Set the following Type 576 controls to :
POLAR ITY

	

+ (ΝΡΝ )

MODE	DC

Note that the d isplay of the forward voltage d iode char-
acteristic has become α spot . The spot ind icates the current

conducted by th e diode and the voltage across it .

36 . Turn the VARIABLE CO LLECTOR SUPPLY con-
trol counterclockwise . Note that the spot traces out the
d iode characteristic .

37 . Set th e following Type 576 controls to :

VERTICA L	1 μ,A

HORIZONTA L	2 V COLLECTOR

Vertical POSITION	Dis p lay Centered

VARIABLE CO LLEC-

	

Fully Clockwise
TOR SUPPLY

MODE NORM

LEFT-O FF-R IG HT LEFT

38 . Ad just the LOOPI NG COMPENSATION control for
minimum trace width (see Fig. 2-9) .

tt

Fig . 2-9. Adjustment of LOOPINGCOMPENSATION control .

39 . Set the following Type 576 controls to :

VERTICAL

	

5 mA

Vertical POSITION	Switc h centered

VAR IA BLE CO LLEC-

	

Fu lly Counterclockwise
TO R SUPPLY

MODE AC

LEFT-OFF-R IG HT OFF

2-1 1
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40 . Remove the diode from the diode adapte r and re-
place it with α 8 volt Zener diode. Align the diode so that
its cath ode is connected to the emitter terminal .

41 . Set the LEFT-OFF-R IG HT switch to RIGHT and
turn the VARIA BLE COLLECTOR SUPPLY control clock-
wise . Note that the d isplay shows both the forward and
reverse characteristics of the Zener diode (see F ig . 2-10) .

Fig . 2-10 . Display of Zeneτ diode Ι vs. V characteristic with PO-
LARITY switch set to AC.

Display Offset and Magnifier

Note the d isplay of the reve rse voltage characteristic of
the Zener d iode.

43 . Position the disp lay to the center of the CRT grati-
cule with the ve rtical POSITION switch (see F ig . 2-1 1Α) .

44 . Set the DISPLAY OFFSET Selector switch to
HORIZ Χ10. Press the ZERO button and , using the h ori-
zontal F I NE POSITION control, adjust the spot so that it is

on the center vertical line of the CRT graticu le . This spot
position represents the zero offset position. R elease the

ZER O button and set the DISPLAY O FFSET Selector

switch to HORIZ Χ1 .

45. Turn the CENTERL I NE VALUE switch from the 0
position clockwise, until th e Zener breakdown portion of
the display is with in ±0.5 divisions of the center vertical
li ne (see F ig . 2-11 Β) . Note the number on the CENTER-
LI NE VALUE switch which a ppears in the blue window
below the word DI V. Th is number multi p lied by the PER
HOR IZ DI V readout value gives the approximate value of
the brea kdown voltage of th is Zener diode. For the diode in
the examp le shown in F ig . 2-11, the approximate Zener
brea kdown voltage is 4 divisions times 2 V/division = 8
volts .

46 . Set the DIS PLAY OFFS ET Selector switch to

2-12

HOR IZ Χ 10 . N ote that PER HORIZ DI V readoutvalue has
changed to ind icate th e 10 times multiplication . By expand -
ing the scale, α measu rement can be made of that part of
the characteristic wh ich was not quite offset to the center
vertical line of the CRT graticule (see F ig . 2-11C) . This
value when added to the a pproximate value (or subratcted
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Fig. 2-11 . Disp lays of m easurement of Zeneτ breakdown voltage
using the DISPLAY OFFSET Selector and CENTERLINE VALUE
sw itches, (Α) DISPLAY OFFSET Selector sw itch set to ΗΟRΙΖ Χ1
and CENTERLINE VALUE swi tch set to 0; (Β) CENTERLINE
VALUE swi tch set to 4; (C) DISPLAY OFFSET Selector switch set
to ΗΟRΙΖ Χ10.

Ζ

if th e approximate value was greater than the actual value)
prod uces α more exact measurement of the breakdown volt-
age. In the exam p le shown in F ig . 2-11, 400 mV should be
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42 . Set the following Type 576 cont rols to :
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added to the approximate estimate, yielding α value of 8.4
for the Zener voltage of the diod e . The same process ca n
also be carrie d out using vertical display offset and magnifi-
cation .

Step Generator

Β

47 . Set the following Type 576 controls to :

DISPLAY OFFS ET

	

NORM (OFF)
Selector

CENTERL I NE VALUE

	

0

Vertical POSITION	Switch centered

POLARITY +( ΝΡΝ)

VAR IA BLE COLLE C-

	

F ully Counterclockwise
TO R SUPPLY

LEFT-OFF-R IG HT O FF

48 . R emove the d iode adapte r and replace it wit h the
unive rsal tra nsistor a d apter (Tektronix Part Νο.

013-0098-00) .

49 . P lace an ΝΡΝ silicon transistor into the right tran-
sistor test socket of the u niversal transistor adapter.

50 . Set the LEFT-OFF-R IG HT switch to RIGHT and
turn the VARIA BLE COLLECTOR SUPPLY clockwise un-
til the peak collector-emitter voltage is about 10 volts.

51 . Turn the AMPLITUDE switch until α step appears
on the CRT. Note that the greate r the step amplitude, the
greater the collector current (see F ig . 2-12). Set the AMPL I-
TUDE for the minimum step amplitude which produces α
noticeable step in the d is p lay .
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β
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PERDIV

ΜΑ

100

Fig. 2-12 . Collector current vs . Collector-Emitter voltage for various
settings of the AMPLITUDE switch.

52 . Turn the NUMBER OF STEPS switch clockwise . Be
su re th e PEAK POWER WATTS switch is set within the
power d issipation rating of the transistor being used . Note
the disp lay of collector current vs. collector-emitter voltage
fo r ten different values of base current (see F ig . 2-13Α) .
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Fig . 2-13 . (Α) IC vs . VICE for 10 steps of base current at 50 μΑ per
step ; (Β) IC vs . VBE for 10 steps of lease current at 50 μΑ per step .

53. Set the HORIZONTA L switch to .1 V BASE. Note
the display of the collector current vs . base-emitter voltage
fo r ten different values of base current (see Fig . 2-13Β) .

54 . Set the VERTICAL switch to STEP G EN and the
HO R IZONTA L switch to 1 V CO LLECTO R . N ote the dis-

play of the base current, one step per vertical division, vs.

the collector-emitter voltage (see Fig . 2-14Α) .

55. Set the HORIZONTAL switch to .1 V Base. Note
the disp lay of base cur rent, one step per vertical d ivision,

vs . base-emitter voltage (see Fig . 2-14Β) .

56 . Set the VERTICAL switch to 5 mA and the HOR I-

ZONTAL switch to STEP G EN . Note the d isp lay of collec-
tor current vs . base-current, one step per horizontal division
(see F ig . 2-15) .

57. Set the following Type 576 controls to :

HORIZONTAL	1 VCOLLECTOR

RATE

	

.5Χ

Note that the step rate is slower than the normal rate .

2-13

vs. Vςε ΙΒ @ 50 (..ΙΑ /S

"r1=ii~~~-"Ι

710.am~~iyγ~YY~YWWY~

Jim



Operating Instructions-Type 576

(Β )
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Fig . 2-14 . (Α) ΙΒ vs. VςΕ, Ιη @ 50 μΑ per division ; (Β) ΙΒ vs . VgE,
ΙΒ @ 50 μΑ per division .

59 . Press both the 2Χ RATE and .5Χ RATE buttons.
Note that the step rate is normal, but that the steps occur

2-1 4

at the pea k of each collector sweep , rather than at the
beginning of each collector sweep, as when the NORM
RAT E button is pushed .

60 . Press the SI NG LE STEP FAM I LY button . Press it

agai n . N ote th at each time the SI NG LE button is pressed , α

single family of characteristic curves is d isplayed and then
the Step Gene rator turns off .

ols to :

Note th at the collector supply is in the DC mode and
th at each ste p is in the form of α pulse . (See Fig . 2-16Α.)
( Readj ustment of the I NTEN SITY control may be neces-
sary .)

62 . P ress the 80 μs button . Note that the duration of
each pulsed step is reduced .

63 . P ress both the 300 ( ιs and the 80 μs buttons . Note
that the Collector Su pp ly is in the normal mode and the
steps are occurring at the peak of the collector sweep, with
α d u ration as observed in step 61 (see F ig . 2-1 6B) .
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Fig. 2-16 . 300 μs PULSED STEPS, (Α) DC mode; (Β) Normal
mode.
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Ρ ρΑ 61 . Set th e following Type 576 cont

STEP FAM I L Y REP ON

PERDIV R ATE NORM

(Α) ΙΒ vs. VςΕ PULSE D STEPS 300 μs

Fig. 2-15 . 1ς vs . 1g, ΙΒ @ 50 μΑ per division . Ε 50
Ρ υΑ

β
58 . Press the NO RM RATE button and then the 2Χ

PER 100
RAT E button . Note that the step rate is faster than the DIV

normal rate .



64 . Set the Type 576 LEFT-OFF-R IG HT switch to OFF
an d remove the universal transistor adapter from the
Standard Test Fixture. ( Leave the transistor in the adap ter) .
Install the universal FET adapter (Tektronix Part Νο .
013-0099-00) on the Standard Test Fixture and place an
Ν-channel junction FET into th e righ t test socket of the
adapte r .

65 . Set the following Ty pe 576 controls to :

I NTENSITY

	

Visible Disp lay
VERTICA L	1 mA
VARIABLE COLLECTOR

	

Fully Counterclockwise
SU PPLY
AMPLITU DE

	

.05V
STEPS

	

Pressed

66 . Set the LEFT-O FF-R IGHT switch to R IGHT and
turn the VARIABLE CO LLECTOR SUPPLY control
slowly clockwise . Note the d isplay of drain cu rrent vs .
drain-source voltage with voltage steps of 0.05 V/step

F ig. 2-17 . Display of FET common-source characteristic cu rves: ID
vs. VρS for 10 steps of gate voltage at 0.05 volts/step .

app lied to the gate (see Fig. 2-17) . Since the steps app lied
to the gate are positive-going, the curves d isplayed represent
enhancement mode operation of the FET. (Press the
SI NGLE STEP FAMI LY button to locate the curve
obtained with zero volts on the gate .)

67 . Press the POLARITY I NVERT button and note the
d isplay of the depletion mode of operation of the FET (see
Fig. 2-17) . (Press SI NGLE STEP FAM I LY button for ze ro
bias cu rve.)

68 . Set the Type 576 LEFT-OFF-R IGHT switch to
OFF . Remove the universal FET test adapter and replace it
with the universal transistor test adapter (with the
transistor still in it .)

69 . Set the following Type 576 controls to :
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VERTICAL	5 mA
AMPLITUDE

	

Current Steps
NUMBER OF STEPS

	

5
POLARITY I NVERT

	

Released

Set the AMPLITUDE switch and the VAR IABLE
COLLECTOR SUPPLY control for α family of curves
similar to Fig. 2-18Α.

70 . Note the β or gn u per division readout. By measuring
the vertical divisions between two curves of the d isplayed
family, theβ of the device in th at region can be determined .
For examp le, there is approximately 0.9 division between
the fourth and fifth steps shown in Fig. 2-18Α. The β of the
device when operated in th is region is, therefore, approx-
imately 0.9 (200) or 180. To make α more accurate
measurement of β , the difference in both collector and base
cu rrent between th e fourth and fifth steps shou ld be less .

71 . P ress the OFFSET ΑΙD button and set the OFFS ET
MULT control to 4. N ote that the offset current has been
added to the Step Generator output so that the zero step is
now at the level of the fou rt h step d isplayed .

72 . Press the STEP MULT .1 Χ button . Note that the
current per step is now 1/10 of the value set by the AMPL I-
TUDE switch. C heck the PER STEP readout for the new
amp litude per step . (See Fig. 2-18 Β .)

73 . Set the DISPLAY OFFS ET Selector switch to
VERT Χ 1 and turn the CENTER L I NE VALUE switch
clockwise until the fi rst step is with in ±0 .5 division of the
center horizontal line .

74 . Set the DISPLAY OFFSET Selector switch to
VΕRΤ Χ10 . Note that th ough the !3 per d ivision is still 200
as it was in step 70, the change in collector and base current
(Δ Ις and A[ B) is less between the fourth and the fifth step .
This allows for α more accurate measurement of β at the
level of the fourth step (see Fig. 2-18C) . The β of the device
at the fourth step now measures at about 0.8 (200) = 160 .

75 . Set the following Type 576 controls to :
VERTICAL	1 mA

DISPLAY OFFSET

	

NORM (O FF )
Selector

AMPL ITUDE

	

.05 V

NUMBER OF STEPS

	

1

OFFSET MULT

	

0

STEP ΜULT

	

Released

76 . Turn the OFFS ET MULT control until α step just
begins to appear on the CRT. Note the multip lier value on
the OFFS ET MULT control . Th is number times the AM-
PLITUDE switch setting is the base-to-em itter turn on volt-
age of the transistor .
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Fig. 2-18 . Meas uremen t of β of transistor, (Α) Coar se measurement;
(Β) Offsetting of d is play and 1Χ mu ltip licat ion o f step amp litude ;
(C) ί0Χ magnification of vertical display .

Standard Test F ixture

78 . Note the d isp lay of the characteristic curves with
the emitter grounded and the current steps app lied to the
base (see Fig. 2-19Α) .

2- 1 6

77 . Set the following Type 576 controls to :

AMPL ITU D E

	

20 μ.A

OFFS ET ZER O

mA

20
ρΑ

100

~Α

RM STEP
GEN (NORM); (Β) Terminal Selector switch set to EMITTER
TERM STEPGEN .

79 . Set the LEFT-O FF-R IG HT switch to OFF and the
STEP FAM I LY button to OFF . Take α patch cord with
banana plugs on each end and connect it between the STEP
G EN O UTPU T connector and t he ΕΧΤ BAS E OR EMIT
I NPU T connector.

80 . Set the following Ty p e 576 controls to :
ST EP FAM Ι LY

	

ON

LEFT-O FF-R IG HT R IG HT

Terminal Selector

	

BASE TERM OPEN
(O R ΕΧΤ )

Note α display similar to that seen in step 78 .

81 . Set the following Ty pe 576 controls to :
VER TICA L	1 ηΑ EM ITTER

M ODE LEAKAG E

VAR IABLE CO LLEC-

	

Fu lly Counterclockwise
TO R S UPPLY

STEP FAM I LY

	

OFF

Remove the patch cord .
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82 . Turn the VAR IA BLE CO LLECTOR SUPPLY con-
trol cloc kwise and note the display of emitter leakage cur-
rent with the base terminal open .

83 . Set the Terminal Selector switch to SHORT and
note th e d isplay of emitter leakage current with the base
terminal shorted to ground.

84 . Set the following Type 576 controls to :
VERTICA L	5mA

AMPLITUDE

	

5mA

Terminal Selector

	

EMITTER TERM ST EP
GEN

STEP FAM I LY

	

ON

Turn the VARIABLE COLLECTOR SUPPLY control
cloc kwise and note the d isp lay of collector current vs .
collector-emitter voltage with current steps applied to the
emitter of the transistor (see F ig . 2-1 9B).

85 . Set the following Type 576 controls to :

STEP FAM I LY

	

OFF

Termi nal Selector

	

EMITTER TERM OPEN
(OR ΕΧΤ )

Reconnect the patch cord between the STEP GEN OUT-
PUT connector and the ΕΧΤ BAS E OR EMIT INPUT con-
nector.

86 . Set the STEP FAM Ι LY button to ON and note α
d isplay simila r to that seen in step 84 .

Th is completes the first-time operation .

GENERAL OPERATING I NFORMATION

CRT
The CRT in the Ty pe 576 has α permanently etched

internal graticule . The graticule is 10 divisions by 12 d ivi-
sions, each division being 1 cm . Ill u mination of the grati-
cule is con trolled by the GRATIC ULE 1 LLUM control . Pro-
tective shields for the CRT and the fibe r-optic readout d is-
play are fitted to the bezel . The bezel covers the CRT and
the fiber-optic readout d isp lay . To remove, loosen the se-
curing screw and pull out on the bottom of the bezel .

Α blue filter has been provided to improve the contrast
of the d is play when the ambient light is intense . Th is filter
may be installed (or removed) by removing the bezel and
slid ing the filter from between the CRT protective sh ield
and the bezel frame .

Readout
The readout located to the right of the CRT is made up

of the fiber-optic d isp lays and their titles_ The fiber-optic
d is plays show numbers and u nits (5 mA, 2 V, etc.) the

Operating Instructions--Type 576

values of wh ic h are α fu nction of front-panel control set-
tings. The titles are words printed on the fiber-optic d is play
shield attached to the bezel . These words indicate the char-
acteristics of the CRT display to which each fiber-optic
d isplay is related (PER VERT DIV , PER STEP , etc.) . Illu-
mination of the titles and the fibe r-optic d i plays is con-
trolled by the READOUT I LLUM control . It shou ld be
noted that as the illumination of the readout is reduced, the
fiber-optic d isplay of β or gm per d ivision tu rns off before
the other fiber-optic d is plays .

Intensity
The intensity of the d is p lay on the CRT is controlled by

the I NTEN SITY control . This control shoul d be adjusted so
that the display is easily visible but n ot overly brig ht. It will
probably require readjustment for different d is plays . Partic-
ular care should be exercised when α spot is being d is-
played . Α high intensity spot may burn the CRT phosphor
causi ng permanent damage to the CRT.

Focus
The focus of th e CRT d is play is controlled by the F O-

CUS control . Th is control shou ld be adj usted for optimum
d is play defin ition.

Positioning

The position of the d is play on the CRT graticule, both
vertically and horizontally, is controlled by four sets of
controls : the vertical and horizontal POSITION controls,
the POLARITY switch , the DISPLAY OFFSET controls
and the DISPLAY I NVERT, ZERO and CAL buttons.

The position controls provide coarse and fine positioning
of the d isplay both vertically and horizontally. Each coarse
POSITION switch provides 5-division increments of display
positioning . Each F I NE POSITIO N control has α contin-
uous range of greater than 5 divisions . The position controls
should not be used to position the zero reference off the
CRT. The DISPLAY OFFSET controls may be used fo F this
purpose. If the display is magnified either vertically or hor-
izontally using the DISPLAY OFFSET Selector switch, the
ranges of the position controls are increased 10 times.

The POLARITY switch positions the zero signal point of
α d isplay (located by p ressing the ZERO button) to α p osi-
tion convenient for making measurements on an ΝΡΝ de-
vice, α ΡΝΡ device or when making an AC measurement.

The DISPLAY OFFS ET controls provi de calibrated off-
set (or positioning) of the d is play either ve rtically or hori-
zontally . These controls may be used either to make α
measurement or to position particu lar portions of α d isplay,
wh ich has been magnified , on the CRT graticule . The DIS-
PLAY OFFSET Selector switch determines whether the dis-
play will be offset vertically or horizontally and the CEN-
TERLINE VALUE switch provides the offset . U nder un-
magnified conditions, 10 divisions of offset are available.
When the DISPLAY OFFS ET Selector switch is set to one
of its MAGN I F I ER positions, 100 d ivisions of offset are
available.

2-1 7
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When ma k ing α measurement using the DIS PLAY OFF-
SET controls, the C RT graticule becomes α window . When
the CENTERL I NE VALUE switch is set to 0, the vertical
centerline ( horizontal offset) or the horizontal centerline
(vertical offset) of the window is at the zero signal portion
of the d isplay . As the CENTERL I NE VA LUE switch is
turned countercloc kwise, the window moves eit her ver-
tically or horizontally along the d isplay . For each position
of the CENT ERL I NE VALUE switch , the number on the
switch appearing in the blue window represents the nu mber
of d ivisions the vertical centerline or the horizontal center-
line has been offset from the zero offset line . If the d isplay
has been magnified , th e number in the blue window must
be multi plied by 10 .

The ZERO button provides α convenient means of posi-
tioning the zero reference point on the C RT graticule . U n-
der normal operating conditions (DISPLAY O FFS ET Selec-
tor switch set to NO RM) when the ZER O button is pressed,
α zero reference spot appears on the C RT graticule . Th is
spot indicates the point on th e C RT where zero signal is
being measured by the vertical and horizontal display
amplifiers. With the b utton pressed, the positioning con-
trols may be used to position the spot to α poi nt on the
CRT graticule wh ich makes measurements convenient . If
the DISPLAY O FFS ET Selector switch is set to VERT or
HO R IZ, the zero reference p oint ind icates the h orizontal o r
vertical graticule line, respectively, to which the CENTER-
L I NE VA LUE switch setting app lies . To assure the acc u -
racy of the CEN TERL I NE VA LUE switch settings, the zero
reference spot should be adjusted (using the positioning
controls) to the appropriate centerline for the offset being
used . For maximum accuracy of measurement, the position
of this zero reference point shou ld be adju sted wit h the
DISPLAY O FFSET Selector switch in one of its MAGN I-
F I ER positions .

The CA L button provides α means of chec king the cali-
bration of the d isp lay amplifiers . Under normal operating
cond itions (DISPLAY O FFS ET Selector switch set to
NO RM) wh en the CAL button is pressed, α calibration ref-
erence spot appears on the C RT. Th is spot represents α
signal applied to bot h the vertical and the horizontal dis-
play am plifiers which shoul d cause 10 divisions deflection
on the C RT graticule both vertically and h orizontally . If
the position of th is spot is compared wit h the position of
the spot obtained when the Z ER O button is pressed, the
accuracy of calibration of the disp lay amplifiers can be de-
termined . When the DISPLAY O FFS ET Selector switch is
set to either VERT or HO R IZ, the calibration reference
spot sh ould appear on the vertical centerline ( horizontal
offset) or the horizontal centerline (vertical offset), as-
suming the zero reference point is pro perly adj usted . This
calibration chec k should be made wit h the DISPLAY O FF-
SET Selector switch in either HOR IZ X10 or VERT X10 .
Any departure of the calibration reference spot from th e
centerline, when th is chec k is made, represents an error of
1 °/ο per division in the disp lay offset .
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The DISPLAY I NVERT button provides α means of in-
verting the d isplay on the CRT . When the DISPLAY IN-
VERT button is pushed , the inputs to the display amplifiers
a re reversed , causing the display on the CRT to be inverted
both vertically and horizontally about the center of th e
gratic u le .

If the position controls are centered , the zero and
calibration references spots should appear in particular
positions on the graticule depending on th e positions of
the PO LA RITY switch and the DIS PLAY O FFS ET
Selector switch . F ig . 2-20 shows these positions of the
spot for the various settings of the two switches . To
determine the spot positions when the I NVER T button is
pressed, assume the graticule shown is inverted both
vertically and horizontally .

Vertical Measurement and Deflection Factor
In the vertical dimension, the d isplay on the CRT meas-

ures either collector current (IC), emitter current ( ΙΕ ) or
the output of the Step Generator . The MODE switch and
the VERTICAL switch determine wh ich of these measure-
ments are made .

The Vertical deflection factor of the display on the CRT
is controlled by t he VERTICA L switch , the DISPLAY
O FFSET Selector switch and the MODE switch. The PER
VERT DIV readout to the right of the C RT indicates the
vertical deflection factor due to the combined effects of
these three cont rols .

Under normal operating cond itions, with the MODE
switch set to NORM and the DIS PLAY OFF SET Selector
switch set to NORM (O FF), collector current is measured
vertically and the VERTICA L switch dete rmines the verti-
cal sensitivity of the display .

When measuring collector current, the VERTICA L
switch provi des deflection factors (unmagnifie d) ranging
from 1 μΑ/division to 2 Α /division . The vertical deflection
factor is indicated either by the PER VERT DI V readout or
by the position of the VERTICA L switch , using the letters
printed in black to determine units . The readout a nd the
switch position should coincide .

When the M ODE switch is set to LEA KAG E (EMITTER
CURRENT) the CRT disp lay measures emitter current ver-
tically . In th is case the vertical sensitivity of the display is
increased by 1000 times for each position of th e VER-
TICA L switch . The vertical deflection factor is ind icated
either by the PER VERT DIV readout or by the position of
the VERTICA L switch , using the letters printed in orange
to determine units . When the M ODE switch is set to LEA K-
AG E t he output of the Collector Su pply is DC voltage, like
that obtained when the MODE switch is set to DC (ANTI
LOO P), rather than α voltage sweep . Also in the lea kage
mode α slight error (up to 1 .25 V) is added to the horizon-
tal display . The following Horizontal Measurement and De-
flection Factor sectio n sh ows how to determine the degree
of th is error .



+ΝΡΝ HOR IZ CAL
-ΡΝΡ HORIZ Z ERO
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+ΝΡΝ VERTCAL
-ΡΝΡ VERT ZERO
AC HOR IZ ZERO

Fig . 2-20 . Positions of spot on CRT graticule when ZEROor CAL buttons are pressed, for various pos itions of the POLARITY switch and
the DISPLAY OFFSET Selection switch, assuming the position controls are centered .

When the VERTICA L switch is set to STEP GEN,
steps indicating the Step Generator output are d is played
vertically . The vertical d is play shows one step per division
and the amplitude of each step, as shown by the PER STEP
readout, determines the vertical deflection factor . It shoul d
be noted that if the HORIZONTA L switch is set to STEP
G EN, the Step Generator output signal is not available for
d is play vertically . In th is case, setting the VERTICAL
switch to STEP GEN causes zero vertical signal to be dis-
played.

The vertical sensitivity can be increased by 10 times for
any of the previously mentioned measurements by setting
the DISPLAY OFFS ET Selector switch to VERT X10. The
magnified 'vertical deflection factor can be determined
either from the PER VERT DIV readout' or by d ivid ing
the setting of the VERTICAL switch by 10 .

Horizontal Measurement and Deflection Factor
In the horizontal dimension, the d isplay on the CRT

measures either collector to emitter voltage (VςΕ ), collec-
tor to base voltage ( VςΒ ), base to emitter voltage (VBE),
emitter to base voltage (VE B) or the Step Generator out-
put . The HORIZONTAL switch , the Terminal Selector
switch and the parameter being measured vertically deter-
mine what is measured h orizontally .

'The PER VERT DIV readout does not indicate deflection fac-
tors less than 1 ηΑ /division .

Β
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The horizontal deflection factor of the d isplay on the
CRT is controlled by the H ORIZONTA L switch and the
DIS PLAY OFFSET Selector switch. The PER HORIZ DIV
readout to the right of the CRT indicates the horizontal
deflection factor due to the combined effects of these two
controls .

U nder normal operating conditions with collector cur-
rent being measured vertically, the Terminal Selector switch
set to EM ITT ER GROUN DED and the DISPLAY OFFSET
Selector switch set to NORM (O FF ), the d isplay will meas-
ure VςΕ or VΒΕ horizontally . To measure VςΕ , the HOR I-
ZO NTA L switch must be set within the COLLECTOR
range wh ich has deflection factors between 50 mV/division
and 200 V/d ivision . To measu re VBE, the HORIZONTAL
switch must be set within BAS E range which has deflection
factors between 50 mV/d ivision and 2 V/division . In both
cases, the horizontal deflection factors are indicated by
both the PER HOR IZ DI V readout and the position of the
HORIZONTAL switch. The two values should coincide .
When the Terminal Selector switch is set to BAS E

G ROUN DED the horizontal d isp lay measures collector to
base voltage ( VςΒ ) with the HORIZONTAL switch in the
CO LLECTOR range, or emitter to base voltage (VΕΒ ) with
the HORIZONTAL switch in the BASE range. It should be
noted that VΕΒ in th is case d oes not indicate α measure-
ment of the emitter-base voltage under α reverse biased con-
dition. It is α measurement of the forward biased base-
emitter voltage with the horizontal sensing leads reversed.

2- 1 9
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When emitte r cu rrent is being measured by the vertical
d isp lay, the only significant measurements made by the
horizontal d isplay are VICE and VςΒ . To make these meas-
urements, the HORIZONTAL switch is set within the
CO LLECTOR range and the Terminal Selector switch is set
to EM ITTER G ROUN DED or BASE GROUN DED.

W it h the VERTICAL switch set between 500 ηΑ /
d ivision and 1 ηΑ/d ivision, an error occurs in the horizontal
measurement. Table 2-3 indicates the degree of this erro r in
voltage per division of vertical deflection for all the settings
of the VERTICAL switch within this given range . Using this
table and the following procedure, the actual VICE or Vς5
can be caluclated .

' EMITTER current, DISPLAY OFFSET Selector switch set to
NORM (OFF ) .

1 . Measure the vertical deflection of the display in d ivi-
sions (see F ig . 2-21) .

volts .
2. Measure the horizontal deflection of the d isplay i n

3. U si ng Table 2-3, find the error factor for the setting
of the VERTICA L switch and multiply it by the value d e-
termined in step 1 .

;Leak

Voltage erro r = 3 divisions Χ 25 mV = 75 mV

VICE = 325 mV - 75 mV = 250 mV

έ Ι

Τ 11 Α
υιν

PER
Η
Ο
R

4 MV

νΕ Rs
Ρ

β
PER
οιν

Fig. 2-21 . Sample calculation of error in collector to emitter voltage
incurred when measuring leakage of α transistor.

2-20

TABLE 2-3
Error i n H orizontal Voltage Measurement

Per Division of Vertical Deflection

4 . Subtract the voltage determined in step 3 from the
voltage determined in step 2 to give the actual VςΕ or
VCB.

When the HORIZONTAL switch is set to STEP GEN,
steps indicating the Step Generator output are displayed
horizontally. The horizontal display shows one step per d i-
vision and the am p litude of each step , as shown by the PER
STEP readout determines the horizontal deflection factor .

The horizontal deflection factor can be increased by 10
times for any of the previously mentioned measurements
by setti ng the DISPLAY OFFSET Selector switch to
H ORIZ Χ 102 . The magnified horizontal deflection can be
determined either from the PER HORIZ DI V readout or by
d ivid ing the setting of the HORIZONTA L switch by 10 .

Measurements
Table 2- shows the measurements which are being made

vertically and horizontally by the d isplay for the various
positions of the VERTICAL switch , the HORIZONTAL
switch and the Terminal Selector switch. Those switch p osi-
tion combinations not covered by the table are not con-
sidered useful .

Display Offset and Magnifier

Th e DISPLAY OFFSET Selector switch and the
CENTERL I NE VALUE switch provides α calibrated d isplay
offset of from 0 to 10 divisions (0 to 100 divisions when
the d isplay is magnifie d ) and α 10 times d isplay magnifie r.
The display offset and the d isplay magnifier, when in opera-
tion, effect the d isplay either vertically or horizontally, but
never the wh ole d isplay. Use of the calibrate display offset
is discussed in the Positio ning section. Use of the magnifier
is discussed in both the Vertical and Horizontal Measure-
ment and Deflection Factor sections .

Collector Supply

The Collecto r Su pp ly provides operating voltage for the
device under test . It is α variable voltage in the form of
either α sine wave, or α full-wave rectified sine wave (see
Fig . 2-22) . This voltage is app lied to the collector terminals

of the Standard Test F ixture .

The MAX PEAK VOLTS switch and the VAR IA BLE
COLLECTOR SUPPLY control determine the pea k voltage
output of the Collector Supp ly, which may be varied from
0 volts to 1500 volts . The MAX PEAK VO LTS switch pro-
vides fou r pea k voltage ranges : 15 volts, 75 volts, 350 volts
and 1500 volts . The VARIABLE CO LLECTOR SUPPLY
allows continuous voltage variation of the peak voltage
within each pea k voltage range.

The PEAK POWER WATTS switch , wh ich interlocks
with the MAX PEAK VO LTS switch , determines the maxi-

mum power output of the Collector Supply . Power output

2 The Horizontal display is not calibrated when the VERTICAL
switch is set between 100 ηΑ and 1 ηΑ EMITTER.

VERTICAL Switch Setting' Voltage Error Per
Vertical Division

50 ηΑ , 5 ηΑ 125 mV

20 ηΑ , 2 ηΑ 50 mV

100 ηΑ , 10 ηΑ , 1 ηΑ 25 mV

0 .Α
,

~~ 3 ηΑ

~ ιrr~rιιι
rrrrrr~rrr..~~1.~ιrrr

ι



1 Error in voltage must be calculated. See Horizontal Measurement
in Deflection Factor section .2VEB indicates α measurement of fo rward voltage base-emitter,
with the horizontal voltage sensing leads reversed .

-(ΡΝΡ)

WMENNERROF

FIN91Ar ~~
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Fig. 2-22 . Output of Collector Supply for three settings of PO-
LARITY switch.

is controlled by placing α resistor, selected from the
S ER I E S RESISTORS, in se ries with the Collector Supply
output. The series resistance limits the amount of current
which can be conducted by the Collector Supply . In setting
the pea k power output using the PEAK POWER WATTS
switch, the proper series resistor is automatically selected .
If the peak voltage range is changed wh ile the MAX PEAK

TABLE 2-4

Measurements Made by the Type 576 Display

Operating I nst ructions- Type 576

VOLTS and the PEAK POWER WATTS switches are inter-
locked , α new series resistor is chosen wh ich will provide
the same pea k power output .

The Collector Su pply POLARITY switch determines the
polarity of the Collecto r Supply output and the Step
Generator output . It also provides an initial display position
on the CRT graticule as d iscussed in the section on posi-
tioning . When the POLARITY switch is set to +( ΝΡΝ ) the
Collector Su pply output is α positive-going full wave recti-
fied si ne wave and the Step Generator output is positive-
going . When the switch is set to -(ΡΝΡ ) t he Collecto r Sup-
ply output is α negative-going full wave rectified sine wave
and the Step Generator output is also negative-going. The
AC position of the POLARITY switch provides α Collector
Supply output which is an unrectified sine wave, and the
Step Generator output is positive-going . Α negative-going
Step Generator output can be obtained in this case by
pressing the STEP/OFFSET POLARITY I NVERT button .
As noted on the front panel, when the AC position is being
used , the MODE switch shoul d be set to NORM and the
Step Generator rate to .5Χ.

The MODE switch determines whether the Collector
Supp ly output voltage will be α voltage sweep or α DC
voltage. When the MODE switch is set to NORM the output
is α repetitive voltage sweep varying from 0 volts to the

2-2 1

Switch Settings Measured by Display

VERTICA L HORIZONTAL Terminal Selector Vertically H orizontally

COLLECTOR COLLECTOR EMITTER GROUNDED IC VCE

COLLECTOR BASE EMITTER G ROUN DED IC VBE

CO LLECTOR STEP GEN EM ITTER G ROUN DED IC ΙΒ or VBE

COLLECTOR COLLECTOR BASE GROUNDED IC VςΒ

COLLECTOR BASE BASE GROUNDED IC VEB 2
COLLECTOR STEP GEN BASE G ROUN DED IC ΙΒ or VΕΒ2

EMITTER COLLECTOR EMITTER GROUNDED ΙΕ VςΕ 1

EMITTER COLLECTOR BASE GROUNDED ΙΒ VςΒ 1

STEP G EN CO LLECTOR EM ITTER G ROUN DED ΙΒ or VΒΕ VCE

STEP G EN BAS E EM ITTER G ROUN DED ΙΒ or VΒΕ VBE

STEP G EN CO LLECTOR BAS E G ROUNDED ΙΒ or VΒΕ VςΒ

STEP G EN BAS E Ι BAS E G ROUN DED ΙΒ or VΕΒ 2 Ι VΕΒ 2
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peak voltage set by the MAX PEAK VOLTS switch and the
VARIABLE CO LLECTOR SUPPLY control . When the
MOD E switch is set to DC (ANTI LOOP) or LEAKAGE
(EMITTER CURRENT) the Collector Su pply output is α
DC voltage eq ual to the peak voltage set by the MAX PEAK
VOLTS switch and the VAR IABLE COLLECTOR SUPPLY
control. Th is DC voltage may be either positive or negative .
The DC mode is very useful when the normal d is play is
ex h ibiting excessive looping.

Occasionally some of the characteristic curves d is played
on the CRT consist of loops rather than well defined lines
(see F ig . 2-23). Th is effect is known as looping and is most
noticeable at very low or very high values or current.
Looping is generally caused by stray capacitance within the
Type 576, and device capacitance . It may also be caused by
heating of the device under test . The LOOPI NG COMPEN-
SATION control provides complete compensation for non
heat- related looping d ue to the Type 576 and any standard
device adapter which may be used . In general it does not
compensate for any added capacitance introduced by the
device under test . (Control has some effect in reducing
stray capacitance in small diodes, and voltage-driven th ree
terminal devices .) If uncompensated loop ing is hindering
measurements, the MODE switch should be set to DC
(ANTI LOOP) . If the collector sweep, mode of operation
(MOD E switch set to NORM) is desired , an imaginary line
lying inside the loop and eq uid istant from each sideof the
loop is the best approximation of the actual characteristic
curve (see F ig . 2-23). Loop ing due to heating may be re-
duced by using the pulsed steps operation of the Ty pe 576.

Fig. 2-23 . Example of α display exhibiting looping .

Interlock System

Whenever the MAX PEAK VOLTS switch is in the 75,
350 or 1500 positions, the yellow COLLECTOR SUPPLY
VOLTAGE DISABLED light comes on . Th is light indicates
that the Collector Su pply is disabled. In order to enable the
Collector Su pply under these circumstances, the Type 576
uses an interlock system. When the yellow light is on, the

Ζ-22

protective box must be installed over the accessories con-
nectors (see F ig . 2-7) . When the protective box is in place
and the lid closed, the yellow light turns off and the red
light turns on . The red light ind icates th at the Collector
Supply is enabled and that α dangerous voltage may appear
at the Collector terminals. For further information about
the interlock system, see the Circuit Description .

Step Generator
The Step Generator provi des current or voltage which

may be applied to the base or the emitter of the device
under test . The output of the Step Generator is families of
ascending steps of current or voltage (see F ig . 2-24) . When
these steps together with the Collector Su pply output are
applied to the device under test, families of characteristic
curves of the device are d isp layed on the CRT.

The NUMBER OF STEPS switch determines the number
of steps per family and has α range of from 1 step to 10
steps. The AMPLITUDE switch determines the amplitude
of each step and provides both current steps and voltage
steps. The range of step amplitudes available are from 50
ηΑ /step to 200 mA/step for current steps and from 5
mV/step to 2 V/step for voltage steps. The STEP MULT
.1 Χ button, when pressed, d ivides the step amp litude by
10 . When voltage steps are being applied to the base of α
transistor, the base cu rrent increases very rap id ly with
increasing base voltage (note Caution on front-panel). To
avoid damage to the transistor when using voltage steps,
current limiting is provided through the CURRENT L I M IT
switch.

Fig. 2-24 . Step Generator output in both polarities

The rate of generation of steps by the Step Generator is
determined by the RATE buttons. When the NORM RATE
button is pressed, steps are generated at α rate of 120
steps/second (assuming α 60 Hz line freq uency), or one step
per cycle of the Collector Su pply, PO LARITY switch set to
+(ΝΡΝ ) or -(ΡΝΡ) . In th is case each step occurs at the
beginning of α Collector Supply cycle. When the .5X RATE
button is pressed , the Step Generator rate is 60 steps/
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second , or one step per 2 cycles of the Collector supp ly .
Again, each ste p occurs at the beginning of α Collector
Supp ly cycle . (Th is rate should be used when the PO-
LARITY switch is set to AC .) Pressing the 2 Χ RATE but-
ton produces α Step Generator rate of 240 steps/second , 2
steps per cycle of the Collector Supply . In t h is case steps
occur at both the beginning and the pea k of α Collector
Supply cycle . If the 2Χ RATE and .5Χ RAT E buttons are
pressed together, the Step Generator rate is th e normal rate
of 120 steps/second except that the steps occur at the pea k
of each Collector Su pply cycle rat her t han at the beginning
as in normal rate operation .

T he STEP FAM I LY buttons determine wh et her step
families are generated repetitively or one family at α time .
Pressing the REP STEP F AM I LY button turns the Step
Generator on and provides repetitive families of steps.
When the SI NG LE STEP FAM I LY button is pushed, one
step family is generated and t h e Step Generator turns off .
To get anoth er step family, t h e SI N G LE button must be
pressed again .

The O FFSE T buttons and the O FFSE T M ULT control
allow current or voltage to be either added or subtracted
from the Step Generator output . Th is causes the level at
which the steps begin, to be sh ifted either in t he d irection
of the ascending steps (aiding) offset, or in t he opposite
direction of t he steps (opposing) offset . When the Z ERO
O FFSE T button is p ushed , t he step family is generated at
its nomal level where the zero step level is eit her 0 mA or 0
V and the OFFSET MULT control is inh ibited . When the
AID O FFS ET button is pressed , current or voltage may be
added to t he Step Generato r output using the STEP MULT
control . The amou nt of current or voltage added to the
Step Generator output when the AID button is p ressed is
equal to the setting of the STEP MULT control times the
setting of the AMPLITU DE switch . The STEP MULT con-
trol has α continuous range of 0 to 10 times the setting of
the AMPL ITU D E switch . Pressing the OPPOS E O FFS E T
button allows either current or voltage to be subrtracted
from the Step Generator output, the amount subtracted
determined by the STEP MULT control . Table 2-5 s h ows
the polarity of the offset cu rrent or voltage for the two
polarities of the Step Generator output .

Opposing offset is most useful when generating voltage
steps to test field effect transistors . When current steps are
haing generated, the maximum opposing νnltage is limited
to approximately 2 volts . Th is voltage limiting protects t h e
base-emitter junction of α bi-polar transistor from reverse
brea kdown .

The STEP/O FFS ET POLAR ITY I NVERT button allows
the Step Generator output (both steps and offset) to be
inverted from the pola r ity at whic h it was set by the PO LA-
R ITY switch . It has no effect when th e Terminal Selector
switch is set to BAS E G ROUN DE D . Caution sh oul d be
exercised when using th is button to cau se reverse cu rrent to
flow between the base and emitter terminals . Voltage limit-

Standard Test F ixture

Operating Instructions-Ty pe 576

TABLE 2-5

Polarity of Offset for Polarity of
Step Generator Output

ing occurs, when current steps are being generated , only
when the OPPOS E OFFSET button is pressed .

When one of the PULS E D STEPS buttons is pressed ,
steps are generated in pulses having durations of either 300
μs or 80 μs (offset is unaffected ) . Pulsed operation is use-
ful when testing α d evice at power levels wh ich might dam-
age the device if applied for α sustained length of time .
Pulsed steps of α 300 μs duration occur when th e 300 μs
PULS E D ST EPS button is pressed . When t he 80 μs
PULS E D STEPS button is pressed , t h e duration of t h e
pulsed steps is 80 μs . When either the 300 μs button or t he
80 μs button is pressed , t h e Collector Su pply mode is auto-
matically set to DC . If the 300 μs and 80 μs buttons are
pressed together, the Collector Su pply remains in th e nor-
mal mode and 300 μs pulsed steps are produced . In all t he
previously mentioned cases, t h e pulses occur at the pea k of
the Collector Supply sweep and therefore only the normal
and .5 times normal Step Generator rates are available for
use .

T he Standard Test F ixture, wh ic h sli des into t he front of
t he Type 576, provi des α means of connecting the Collector
Su pp ly output, the Step Generator output and the display
amplifiers to the device to be tested .

T he Terminal Selector switch , located on the Standard
Test F ixture, determines the state of the base and the emit-
ter terminals of the device u nder test . The switch has two
ranges : EM ITTER G RO UNDED and BASE GROUN D E D .
In t he EMITTER GROUN D E D range, the emitter terminal
is connected to ground and t he Terminal Selector switch
determines the state of the base terminal . With the switch
set to STEP G EN, the Step Generator output is applied to
th e base terminal . In t he OPEN (OR ΕΧΤ ) position, the
base terminal is left open . In t h is case measurements may
be made with the base terminal left open or with an exter-
nally generated signal app lied to it t h rough t h e ΕΧΤ BASE

2-23

Step OFFSET Offset
Generator Buttons
Polarity : Current Voltage

Positive AID Positive Positive
going

Positive OPPOSE Negative Negative
going

Negative AID N egative N egative
going

Negative OPPOSE Positive Positive
going

Ι
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OR EMIT I NPUT connecto r. When the Terminal Selector
switch is set to BASE TERM SHORT, the base terminal is
shorted to the emitter.

In the BASE GROUN DED range, the base terminal is
connected to grou nd and the Terminal Selector switch d e-
termines the state of the emitter terminal . W it h the switch
set to STEP GEN, the Step Generator output is inverted
an d a pp lied to the emitter terminal . When the switch is set
to OPEN (O R ΕΧΤ ) the emitter terminal is left open . In
th is case, measurements may be made with the emitter ter-
minal left open or with an externally generated signal
app lied to it th rough the ΕΧΤ BASE OR EMIT I NPUT
connector.

Tektronix Type 576 device testing accessories3 may be
plugged into the 10 Accessories connectors provided on the
Standard Test Fixture . These accessories provide sockets
into which semiconductors wit h various lead arrangements
may be placed for testing . The 10 Accessories connectors
allow the setting up of two devices at α time for com parison
testing. The LEFT-OFF-R IG HT switch determi nes which
device is under test . The 10 Accessories connectors also

3Some of these accessories are made of plast ic and are suscep tible
to damage from excessive heat. If α device is likely to heat exces-
sively α heat s ink or the pulsed step s mode of operation should be
used.

1Μαγ be inverted by pressing the POLARITY INVERT button.

accept standard banana plugs so that α device may be con-
nected to the Type 576 without using α sp ecific device
testing accessory.

The unlabele d Accessories connectors allow Kelvin
sensing of voltage under h ig h current conditions. Kelvin
sensing means that voltage measurements on the collector
and the emitter terminals of α device under test are made
through separate contacts to the device leads wh ich reduce
contact resistance .

The STEP GEN OUTPU T connector allows the Step
Generator output to be used externally. The ΕΧΤ BAS E
OR EMIT I NPUT connector allows application of an ex-
ternally generated signal to either the base or the emitter of
the device under test . The external signal is app lied to
whichever terminal is chosen by the Terminal Selector
switch. The G ROUN D connector provides α Ty pe 576
ground reference for signals generate d or used external in
Type 576.

Polarities of the Collector Supply and Step Genera-
tor Output

Table 2-7 shows the pola rities of the Collector Supp ly
and the Step Generator output fo r various settings of the
Collector Supp ly PO LARITY switch and the Terminal Se-
lector switch.

TABLE 2-7
Polarities of the Collector Supp ly and

Step Generator Output

Operating I nst ructions-Type 576

Switches Polarities

Collector Supply POLARITY Terminal Selector Collector Supply Step Generator

-( ΡΝΡ) EM ITTER GROUN DED Negative going Negative goingi

-( ΡΝΡ) BASE G ROUN DED Negative going Positive going

+( ΝΡΝ ) EM ITTER G ROUN DED Positive going Positive goingi

+( ΝΡΝ ) BAS E G ROUN DED Positive going Negative goi ng

AC EM ITTER G ROUN DED Positive and
Negative going

Positive going s

AC BASE GROUNDED Positive and
Negative going

Negative going
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Th is part of the O perating I nstructions describes the use
of t h e Type 576 to measure some basic parameters of bi-
polar transistors, field effect transistors, unij unction tran sis-
tors, silicon controlled rectifie r s, signal and rectifier diodes,
Zener d iodes, and tunnel and back d iodes . For each of the
devices discussed , t h is section includes tables of Type 576
control settings required to make an accurate measurement
without damaging the device u nder test . Below each table is
α block d iagram showi ng t h e connections of the collector
supp ly, t he step generator and the display amp lifiers to the
device under test, a nd α p icture of α typical characteristic
for the semicond uctor type being discussed . Also i n cluded
is α list of common measurements wh ich may be made on

2-26

APPL ICATIONS

BI POLAR TRANSISTORS

Required Type 576 Control Settings

Common-Emitter Family

the given devices with the Type 576 and α brief set of
instructions on how to ma ke each of these measurements .

This section has been written with the assumption that
th e reader is familiar with the operation of the Type 576 as
described at t he beginning of the Operating Instructions . It
is also assumed th at t he reader is familiar wit h the para-
meters bei ng d iscussed . If an explanation or further infor-
mation about semicond uctor parameters and t heir measure-
ment is needed , refer to the Tektronix Measurement Con-
cepts book titled SEM ICON DUCTO R DEVICE MEAS URE-
MEN TS which has been included as α stand ard accessory
with the Type 576 .

IC vs . νςΕ for
different values of 113

~ Γ-sp
DN ιι Α

ΥμΡ

z
DIV

ι ν

ΡΕΝ

:2
Ρ }ι Α

Control Required Setting

HOR IZON TA L CO LLE CTOR

PO LA R ITY +( ΝΡΝ ) or -(ΡΝΡ ) depen ding on the
transisto r type

PEAK POWER WATTS Less than maximum power rating of device
AMPL ITU DE Curren t step s

STEPS Pressed when using low base current

PULSE D STEPS Pressed when using h ig h base current

Terminal Selector EMITTER G RO UN DE D BASE TE RM STEP
G EN for common-emitter family

BASE GROUN D E D EMITTER TE RM STEP
G EN for common-base family

OFF SET AID pressed if more th an 10 steps are
desired



β (Static)

β (Small Signal)

VC E (Sat)

IC Vs .
VBE

ICE O an d ΒVςΕΟ

ICES and BVςES

ICER and BVς E R

OC (Small Signal)

Some Common Measurements

Operating Instructions-Type 576

The static forward cu rrent transfer ratio (emitter grounded), hFE , is IC/113-

The small-signal short-circuit forward current transfer ratio (emitter grounded), hfe , is
οΙς /'n' ΙΒ . To determine hf e at various points in α family of curves, multip ly th e vertical
separation of two ad j acent curves by the β O R gm PER D I V readout . To make α more
accurate measurement, see steps 69 th roug h 74 of t he F irst Time Operation instructions .

Saturatio n current and voltage is measured by expanding the d isplay of the saturation
region of the device by decreasing the horizontal deflection factor with the HOR IZON-
TA L switch or the DISPLAY OFF SET MAG N I F I ER . Saturation current ca n be ad justed
to the desired operating point with the AMP L ITUDE switch .

Base-emitter voltage can be measured by setting the HO R IZONTA L switch to the BASE
range .

Collector-emitter lea k age current and collector-emitter break down voltage (base open) are
measured by setting the Terminal Selector switch to BASE TERM OPEN (O R ΕΧΤ ) . For
small lea kage currents set th e MODE switch to LEA KAG E (EM ITTER CUR R ENT) . To
measure breakdown voltage, increase both the horizontal deflection factor and t he collec-
tor supply voltage .

Collector-emitter lea kage current and collector-emitter breakdown voltage (base shorted
to emitter) are measured the same as ΙςΕΟ and ΒVςΕΟ except that the Terminal Selector

switch is set to BASE TERM SH ORT .

Collector-emitter leakage cu rrent and collector-emitter breakdown voltage (with α speci-
fied resistance between the base terminal and the emitter terminal) are measured the same

as ΙςΕΟ a nd ΒVςΕΟ except that α specified resistance is connected between the base
terminal and the emitter terminal .

Common- Base Family
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Some Common Measurements

The small-signal short-circuit forward current transfer ratio (base grounded), hfb, can be

measured from the common-base family d isp lay but is determined most easily by calcu-

lating it from the eq uation

	

Οί =β /1 + β .
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ΙςΒΟ and ΒVςΒΟ

	

Collector-base leakage cu rrent and collector-base breakdown voltage (emitter open) is
measured the same as ΙςΕΟ and ΒVςΕΟ except that the Terminal Selector switch is set
to EMITTER TERM OPEN (O R ΕΧΤ) .

ΙΕΒΟ and ΒVΕΒΟ

9m (Small Signal)

2-28

Emitter-base leakage current and emitter-base breakdown voltage (collector open) is
measured the same as ΙςΒΟ and ΒVςΒρ except that the device terminals are inverted in
the device testing socket (collector lead in the emitter terminal of the socket and the
emitter lead in the collector terminal) .

FI ELD EFFECT TRANSISTORS

Required Type 576 Control Settings

Common-Source Family
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Some Common Measu rements

gm (Static)

	

The static transcond uctance (source grounded) is Ι ρ /VGS .

The small-signal transconductance (source grounded) is οΙρ /AVGS . To determi ne gm at
various points in α family of curves, multiply the vertical separation of two ad j acent
curves by the β OR gm PER DI V readout. To make α more accurate measurement, see
steps 69 through 74 of the First Time Operation instruction s.

Control Required Setting

HOR IZONTA L CO LLECTOR
POLAR ITY +(ΝΡΝ ) for Ν-channel device ; -( ΡΝΡ) for

Ρ-channel device
PEAK POWER WATTS Less than maximum power rating of device
AMPLITUDE Voltage Steps
STEPS Pressed
Terminal Selector EMITTER G ROUNDED BASE TERM STEP

G EN

Enhancement Dep letion
POLAR ITY I NVER T Released Pressed

O FF S E T wit h PO LA R ITY
I NVERT button p ressed

OPPOSE ZER O or AID
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Ι DSS

Op erating Instructions-Type 576

Drain-source current with zero VGS is measured from the common-sou rce family, with
the Terminal Selector switch set to BASE TERM SHO RT . It should be measured above

the knee of the cu rve .

P inch-Off Voltage (Vp)

	

Pinch-off voltage (Vp) can be measured by increasing the depletion voltage wit h the
O FFSET MULT con t rol and the AMPL ITU DE switch u ntil the specified p inch-off cur-

rent is reached by the zero step (ze ro step only is obtained by pressing SI NG LE button) .
Thus the pinch -off voltage is the setting of the O FFSET MULT control times t he setting
of the A MPL ITU D E switch .

BVGSS

	

Gate-source brea kdown voltage with the drain shorted to the source can be measured by
putting the gate lead of the device i n the drain terminal of the test socket, the source lead
in t he gate terminal and the drai n lead in t he source te rminal . Set the Terminal Selector
switch to BASE TERM SHORT and reverse the collector supp ly polarity . Th is measure-
ment should not be made on an insu lated-gate device .

UN I JUNCTION TRANSISTORS

R equired Type 576 Control Settings

ΙΕ
Vs-VEB1

For specified Vg2 Vg1

Some Common Measurements

The intrinsic standoff ratio is VP -VEB t /VB2 VB1 . In measuring Υl , VB2B1 is deter-

mined by the OFF SET MULT co ntrol and the AMPL ITU DE switch . VB2B t may be

measured by setting the HO R IZO NTA L switch to the BAS E range . Vρ is determined by

app lying voltage between the emitter and t he base, te rminals using t he VA R IABLE

CO LLECTO R S UPPLY control . Vp is th e voltage at which the emitter-base, junction

becomes forward biased . VE B ,, the turn on voltage of the emitte r - base, junction is

determined by setting the Ter mi n al Selector switch to BASE TERM OPEN.

2-29

Control Required Setting

HO R IZONTA L COLLE CTO R
PO LAR ITY +( ΝΡΝ )
PEAK POWER WATTS L ess than maximum power rating of device
AMPL ITU D E Voltage

OFFSET AID

STEP FAM I LY OFF (SI N G LE )
Te r mi n al Selecto r BASE TERM STEP G EN
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Operating Instructions-Type 576

R B2B1 The interbase resistance can be measured by placing th e base2 lead in the collector
terminal of the test socket and the base, lead in t he emitter terminal . Leave the emitter
lead at the device open and apply voltage across the two bases with the VAR IABLE
CO LLECTO R SUPPLY control .

SI L ICON CONTRO LLED RECTI F I ERS (SCR s)
Required Type 576 Control Settings

IF vs. VF for differe n t
values of VG
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Some Common Measurements

The gate voltage or current at which the d evice turns on can be measured by app lyi ng α
specified voltage between the anode and cathode terminals using the VAR IABLE CO L -
LECTOR SUPPLY control and app lying current or voltage steps in small increments to
the gate with the AMPLIT UDE switch .

Forward Blocking Voltage

	

To measure the forward blocking voltage, set the Terminal Selector switch to BASE
TERM OPEN (or SHO RT depending on the specification ) and turn t he VAR IABLE
CO LLE CTOR S UPPLY control clockwise u ntil the device switches to its low impedance
state . The voltage at wh ich switch ing occurs is t he forward block ing voltage .

Hold ing Current

	

Hold ing current is measured in the same manner as forward block ing voltage . Holding
current is th e minimum current conducted by the device, while operating in its low
impedance state, without turning off .

R everse B loc k ing Voltage

	

The reverse block ing voltage is measured the same way as the forward block ing voltage
except that the PO LA R ITY switch is set to -(ΡΝΡ ) .

Control R equired Setting

HOR IZON TA L COLLECTOR

PEAK POWER WATTS Less than maximum power rating of device
POLARITY +(NPN)
STEPS Pressed when using low gate voltage or

current
PULS E D STEPS Pressed when using high gate voltage or

current
Terminal Selector EM ITT ER G ROUN D E D BASE TERM STEP

GEN



IF and VF

I R an d VR

SIGNAL DIODES AND RECTIFYING DIODES

Required Type 576 Control Settings
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Some Common Measurements
To measure forward current and voltage, put the cathode of the d iode in the emitter
terminal of the test socket and the anode of the d iode in the collector terminal . Apply
voltage to the device with the VARIABLE COLLECTOR S UPPLY control .

Current and voltage in the reverse direction are measured in the same manner as in the
forward d irection except that the POLARITY switch is set to -(ΡΝΡ ) . For measurements
of small amounts of reverse current, set the MODE switch to LEAKAGE (EMITTER
CURRENT) .

ZENER DIODES

Required Type 576 Control Settings

Operating Instructions-Type 576
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Control Required Setting

HORIZONTAL COLLECTOR
PEAK POWER WATTS Less than maximum power rating of device
POLARITY +(NPN)
Terminal Selector EMITTER G ROUNDED

Control F Required Setting

HORIZONTAL COLLECTOR
PEAK POWER WATTS Less than maximum power rating of device
POLARITY -(ΡΝΡ )
Terminal Selector EMITTER G ROUNDED



Operating Inst ructions-Type 576

VZ and Ι R

1F and VF
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Some Common Measurements

To measure Zener voltage or reverse current, put the cathode of the diode in the emitter
termi nal of the test socket and the anode of the diode in the collector terminal . Apply
voltage to the device with the VA RIABLE COLLECTOR SUPPL Y control . For α more
accurate measurement of Zener voltage, see steps 42 through 46 of the First Time
Operation instructions . For measurements of small amounts of reverse current, set the
MODE switch to LEAKAG E (EMITTER C URRENT) .

Current and voltage in the forward direction are measured in the same manner as in the
reverse direction except that the POLARITY switch is set to +(ΝΡΝ ) . For α display of
currents and voltages in both di rections, set the POLARITY switch to AC .

TUNNEL DIODES AND BACK DIODES

Required Type576Control Settings
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Control Required Setting

HOR IZONTA L CO LLECTOR
PEAK POWERWATTS Less than maximum power rating of device
POLARITY +(ΝΡΝ )
Termi nal Selector EMITTER G ROUNDED



Some Common Measurements

Operating Instructions-Type 576

To measure the forward cu rrent and voltage characte r istics of α tu n nel diode or α back
diode, such as the pea k point and valley point cu rrents and voltages, put the cathode of
the diode in the emitter terminal of the test socket and the anode of the diode in the
collector terminal . Apply voltage to the device with the VA RIABLE COLLECTOR
SUPPLY control. For most accurate measurements of peak and valley points, use the
mag n ified d isp lay offset as described in steps 42 through 46 of the First Time Operation
instructions .

Current and voltage in the reverse direction are measured in the same manner as in the
forward d i rection except that the POLARITY switch is set to -(ΡΝΡ ) . For α display of
currents and voltages in both directions, set the POLARITY switch to AC .
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