
















































































Fig. 31. Display of Zener characteristics for five low values of Zener 
current. 

Use the Xl0 HORIZ MAG and horizontally position the 
Zener breakdown to graticule center. 

Store one display at a low temperature (Zener cooled) 
and the other at a high temperature (Zener heated). The 
crossover on the display is the zero temperature coefficient 
point. 

Fig. 33 shows a stored display of the change in voltage as 
the Zener is heated (or cooled). 

Fig. 34 shows a stored display magnified, and at a more 
sensitive HORIZ VOL TS!DIV setting using step generator 
opposing offset voltage to position the display to graticule 
center (see Fig. 34B). This display shows the device at room 
temperature (center trace) and the traces caused by cooling 
and heating. 

Fig. 32. Display of temperature compensated Zener characteristics 
showing current (magnified) level at which the temperature co­
efficient is zero. 
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Fig. 33. Stored display of change in Zener voltage with temperature 
change. 

Fig. 34A. Stored display of Zener zero temperature coefficient. 
See text. 

COLLECTOR 
SUPPLY 

BASE + STEP 
GEN 

Test Fixture 
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B ,.... -

E 
0 

Zener 
Under 
Test 

Fig. 34B. Method of connecting the Zener and Base Step Generators. 
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Zener Tolerance Limits 

Connect a patch cord between the Band C terminals of 
one set of test fixture terminals. 

Set a voltage limit on the STEP/OFFSET AMPL and 
OFFSET MUL T controls. 

Set the HORIZ VOLTS/DIV control to obtain an 
on·screen display. Turn on X10 HORIZ MAG and use the 
Vertical POSITION control to trace a vertical line on the 
storage screen (lower half). 

Set the next voltage limit by adjusting the OFFSET 
MU L T to the voltage desired. Again trace a vertical line. If 
desired, high limit, low limit, and nominal values can be 
stored for comparison. 

Connect the Zener being tested to the remaining set of 
test fixture terminals (with adapter) and vertically position 
the display to the upper half of the screen (either stored or 
not) and compare the Zener to the stored limits set on the 
lower screen, as shown in Fig. 35. 

A high degree of accuracy may be obtained by 
measuring each limit voltage using a DVM. 

Upper half 
of screen 
stored 
separately 

Limits stored 
first on lower 
Ralf 

Stored display of four Zeners indicating all within tolerance limits 

I 
lower 
limit 

I 
Nominal 

I 
Upper 
limit 

Fig. 35. Display of tolerance limits stored on lower screen and 
Zener characteristics stored in upper screen. 
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If storage is not available, a reference voltage can be set 
on one set of test fixture terminals, using the STEP/ 
OFFSET AMPL and OFFSET MUL T controls as above. 
The Zener being tested is placed in the remaining test 
fixture terminals and the LEFT·RIGHT switch alternately 
switched between the two "on" positions. If the LEFT­
RIGHT switch is switched rapidly, between LEFT and 
RIGHT positions, the display is similar to that of Fig. 36. 

Fig. 36. (A) Display of comparison of Zener curve to a limit by 
switching between LEFT and RIGHT sets of test fixture terminals 
(B) Same as A except Horizontal magnified lOX. 
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TUNNEL DIODES AND BACK DIODES 

Control 

HORIZ VOL TS/DIV 

MAX PEAK POWER WATTS 

COLLECTOR SWEEP POLARITY 

Terminal Selector 

COLLECTOR 
SUPPLY 

IC) Anode 

IE) Cathode 

COMMON MEASUREMENTS 

577/177 Control Settings 

COLLECTOR VOLTS 

Set to a safe level. 

+ 

EMITTER GROUNDED. 

CHARACTERISTICS 

If and V f To measure forward current and 
voltage characteristics of a tunnel 
or back diode, place the cathode in 
the test adapter emitter terminal 
and the anode in the adapter collec­
tor terminal. 

® 

Use extreme care on high-current, low-capacitance 
diodes. Do not exceed the peak current ratings. 

Apply voltage to the device with 
the VAR IABLE COLLECTOR % 

I and V 
r r 

Settings 

control. Some tunnel diodes may 
switch before reaching the peak 
current due to noise on the collec­
tor supply. A 0.001 JlF capacitor in 
parallel with the diode eliminates 
this switching problem. 

Current and voltage in the reverse 
direction are measured in the same 
manner as in the forward direction 
except that the COLLECTOR 
SUPPLY POLAR ITY switch is set 
to -. For a display of current and 
voltage in both directions, set the 
COLLECTOR SUPPLY 
POLARITY to AC. 
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OPTICAL SEMICONDUCTOR DEVICES 

LIGHT-EMITTING DIODES 

Vf-Measure as with any diode. Use the curve tracer to 
power the LED and measure light characteristics with a 
light meter, such as the TEKTRONIX J16 Photometer. 

PHOTO TRANSISTORS 

Use a light source specified by the manufacturer of the 
transistor and measure the parameters as with other 
light-coupled devices. 

NOTE 

The TEKTRONIX Ie Adapter (TEKTRONIX Part 
Number 012-0310-00) is useful for many devices 
having more than four leads. 

OPTICALLY COUPLED ISOLATORS 

V(B R )CBO -Collector-base breakdown voltage, with the 
emitter open. Use the same test method as for BV CBO' that 
is, ground the base, open the emitter, and check breakdown 
voltage. 
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v (B R ) CEO -Collector-emitter breakdown voltage with 
base open. Use the same test method as for V(BRlCBO or 
BV CBO' Ground the emitter, open the base, and check 
breakdown voltage. 

V(BRlEBO-Emitter-base breakdown voltage with col­
lector open. Use the same test method as for BVEBo ' 
Ground the base, open the collector, and check breakdown 
voltage. 

IC {on}-Drive the photo diode section as if driving a 
transistor base. The display will be that of a conventional 
transistor. The photo transistor may be operated open base 
or with appropriate R between base and emitter. 

IC {offl-As above, Ic {on}, but don't drive the photo 
diode. 

hfe {phototransistor}-Same as any hfe . 

Vf {photodiode}-Same as any diode. 

Vee {sat}-Same as any transistor saturation test. Break­
down and leakage between the transistor and the 
photo-diode may be checked by connecting all of the tran­
sistor leads to the C terminal of the test fixture and the 
photo-diode leads to the E terminal. Measure as leakage or 
breakdown of a diode. 
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MISCELLANEOUS MEASUREMENTS 

RELAY CHARACTERISTICS 

Set the voltage (HOR IZ VOL TS/DIV) and current 
(VERTICAL SENSITIVITY) to values appropriate to view 
the values specified. 

Connect the coil to the E and C terminals on the Curve 
Tracer. 

Set the Curve Tracer to store the display. 

NOTE 

While the opening and closing points may be seen on 
the non-storage Curve Tracer, evaluation of the 
results is easier with the storage feature. 

Adjust the VARIABLE COLLECTOR % to draw a 
diagonal trace on the CRT. At pUll-in voltage, a minor 
change in voltage (increase) and current (decrease) will 
occur momentarily as the magnetic field is disturbed by the 
movement of the armature (or reed). 

When the coil voltage is reduced to the drop-out level, a 
minor change will be seen as the armature again disturbs the 
magnetic field. The drop-out will be seen as a double 
excursion for Form A contact configurations and as a single 
excursion for Form C contact configurations. From the 
same display (see Fig. 37) the coil resistance can be 

measured. The slope of the diagonal line indicates the 
resistance of the coil. Calculate R from E and I. 

In some reed type relays, in which the moving arm is 
small and the contacts closely spaced, the excursion of the 
display at switching may be quite small. For these types, 
use the test methods described in the following paragraphs. 

Energize the coil from the STEP GEN OUTPUT on the 
177 Test Fixture front panel. See Fig. 38. 

Drop·out 
voltage 

Pull·in 
voltage 

Fig. 37. Typical display of coil characteristics of relay at pull-in 
and drop·out voltage and current levels. 
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Set the STEP/OFFSET AMPL to 1 V/Step and OFFSET 
MULTtoO. 

Set the HORIZ VOLTS/DIV switch to BASE VOLTS 
consistent with the specified operating and pull-in voltages. 

Connect the relay contacts to the C and E terminals of 
the test fixture as shown in Fig. 38. 

Coil 

'-----0 STEP GEN 
OUTPUT 

'------~u GROUND 

If a diode adapter with Kelvin 
Sensing is used to hold the 
device the sensing leads are 
connected inside the adapter. 

Kelvin Sensing leads (used to 
measure contact resistance). 

Fig. 38. Method of connecting the relay to the 177 Test Fixture. 

Push the STEP X.l (concentric with the STEP/OFFSET 
AMPL switch) to release to the "out" position. 

Check for closure of the contacts as indicated by the 
display in Fig. 39. 

Fig. 39. Display of relay pull·in. 
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If the display does not indicate closure, push the 
OFFSET ZERO button to release to the "out" position and 
the AID button to the "in" position. Rotate the OFFSET 
MUL T control clockwise until contact closure is indicated. 

Measure pull-in voltage on the horizontal axis as shown 
in Fig. 39. 

To measure contact resistance, switch HOR IZ VOLTS/ 
DIV to COLLECTOR mV. If the display is unstable, 
increase the coil drive voltage until the display indicates no 
erratic closure. Adjust VARIABLE COLLECTOR % and 
HORIZ VOLTS/DIV to display a diagonal line and from 
this line, calculate the contact resistance from the following 
equation (see Fig. 40): 

E R=-
I 

To observe both pull·in and drop-out voltage and 
current, switch the COLLECTOR SUPPLY POLARITY to 
+DC, push the DISPLAY FILTER NORM button to release 
button to the "out" position. Set the STEP FAMILY to 
SINGLE and OFFSET to AID. 

Set the display unit to store the display . Trace the 
pull-in by turning the OFFSET MUL T control until the 
contacts close, as indicated by a positive step. 

Slope of display indicates contact resistance. 
Change in slope 'indicates a range of contact 
resistance, rather than a single value of R. 

~eroVolts 
Voltage drop 
across closed ---.I 
contacts 

Fig. 40. Relay contact resistance. 

Voltage change 
indicates multiple 
contact cl osu res. 
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Turn the OFFSET MUL T control in the opposite 
direction until the contacts open, as indicated by a negative 
step. 

The stored display of contact opening and closing should 
appear sim ilar to that shown in Fig. 41. 

Fig. 41. Stored display showing relay pull-in and drop-out voltages. 

POWER SUPPLY LOAD CURRENT 
(not suitable for Shunt-Regulator type 

power supplies) 

The following method permits the measurement of 
power supply load current without putting a current 
measuring device in series with the power supply, or 
changing the load on the supply. 

If the power supply being tested is positive with respect 
to ground, use a positive collector sweep. See Fig. 42A. 

Set the 577 COLLECTOR SUPPLY POLAR ITY to +DC 
and turn the VARIABLE COLLECTOR % clockwise until 
the power supply output voltage starts to rise. See Fig. 42B. 

When the power supply output voltage starts to rise, the 
current provided by the 577 collector supply is equal to the 
current being supplied to the power supply load plus any 
current provided by shunt resistors. Be careful not to 
increase the supply voltage excessively as damage may be 
done to the devices powered by the supply. 

REV. B, AUG. 1974 
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Impedance is determined by noting the change in output 
voltage relative to the change in output current. Calculate Z 
from the formula: 

.6.E 

.6.1 

Power supply short circuit current can be determined by 
driving the collector sweep with polarity opposite that of 
the power supply under test. Use a lim iting resistor 
(SERIES RESISTOR in the 577) large enough to permit 
the supply under test to operate at rated value until the 
collector supply is increased. 

As the collector supply voltage is increased, the power 
supply voltage will decrease. When the power supply 
voltage reaches zero volts, the collector supply current 
(vertical axis on the 577) is equal to the short-circuit 
current of the supply. 

If there is a load current from the power supply under 
test to a higher Voltage, the measured current wi II be higher 
by the amou nt of the extra load cu rrent. I f there is a load 
current from the power supply under test to a voltage of 
the opposite polarity, the measured current will be lower 
by the amount of that load. 

(AI 

Power 
Supply 

r 
+O-:---..----Qc 

o 

-O--...... ----oE 

., , 
I 177 
I Test Fixture 

L __ .J 

Fig. 42. (A} Connecting power supply to curve tracer and (B} 
Display of power supply current delivered to load. 
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IN-CIRCUIT LOCATION OF SHORT CIRCUIT 

Use C-Sense lead as a probe as shown in Fig 43. As R 
goes down (slope of the display increases) the probe is 
getting closer to the short circuit. 

C·Sense probe lead 

CIRCUIT BOARD r---

C 
C Sense 

o 
E Sense 

Fig. 43. Connecting the C·sense lead for short-circuit location. 

As the short is approached, better resolution can be 
obtained by moving the E-Sense probe toward the sus­
pected area. 

The R being measured is the R between the C-Sense and 
E-Sense, not between E and C. 

Resistances down to 500110. can be measured if the 
circuit being measured can safely pass 10 amperes. 

For circuit boards, the resistance is more on the order of 
50 mo., with currents of up to 100 mAo 

A short circuit caused by defective etching on a new 
circuit board may be cleared by increasing the collector 
current to a high enough level to burn out the short circuit. 
Use the 6.5 volt range and minimum series resistance so 
that the voltage will not increase too much when the short 
circuit is cleared. Be certain that the current is applied only 
to the immediate area of the short circuit, since the current 
can also destroy proper conductors in series with the short 
circuit. 

LEAKAGE RESISTANCE 

Leakage resistance measurements as large as 8 X 1012 

ohms can be measured if the circuit can tolerate the 1600 
volts required to make the measurement. 
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If the circuit can tolerate only 1.6 volts, then the 
maximum resistance that can be measured is 8 X 109 ohms. 

When measuring leakage or high resistance, use DC 
collector supply. Shut off the base steps and set DISPLAY 
FILTER to the "out" position. First set zero, with the 
device under test out of the fixture. Then measure the 
device. 

GENERAL RESISTANCE MEASUREMENTS 

Resistance of switch contacts and connectors can be 
measured using the technique for measuring any low 
resistance (using Kelvin sensing terminals) as detailed for 
measuring short-circuit faults, reed-relay contact resistance, 
etc. 

Power cords may also be checked by measuring the 
resistance while flexing the cord. Broken strands may be 
detected as the R changes as the broken strands become 
disconnected and reconnected. 

GAS DISCHARGE DEVICES 

The 577 Curve Tracer system can be used to measure gas 
discharge devices such as neon lamps, readout devices, 
voltage protection devices, etc. 

Common measurements that can be made are: 

Firing or Breakdown Voltage. Measure in the same 
manner as that of diode breakdown voltage. Select the 
SERIES RESISTOR value cautiously, (start with a high 
value) since the devices have negative resistance. 

Voltage Drop (conducting). Measure in the same 
manner as Zener diodes. 

Resistance (conducting). Measure in the same manner 
as any small resistance value (magnify horizontally) and 
calculate the resistance from the slope of the vertical 
trace. 

Leakage Current. Measure as with any diode leakage. 

See Fig. 44 for a typical display of neon lamp 
characteristics, measured in the AC mode to display the 
conduction in both directions. 
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Conducting _1_ Conducting 

Firing voltage -1- Firing voltage 

Fig. 44. Typical display of neon lamp characteristics using AC mode. 

BATTERIES 

Battery output voltage and output impedance can be 
measured on the curve tracer. 

Connect the battery between the test fixture C and E 
terminals with the COLLECTOR SUPPLY POLARITY 
opposite that of the battery (- if the battery positive is 
connected to C). Adjust the collector supply output voltage 
and SERIES RESISTORS to set the desired current level. 

Use the X10 HORIZ MAG to measure output 
impedance. Calculate the impedance from the slope of the 
current (vertical) and voltage (horizontal) display. 

If characteristics in both directions are to be viewed, 
switch the COLLECTOR SUPPLY POLARITY to AC. 

Batteries up to 6 volts can be charged using the step 
generator and Offset output. Set the charge current range 
with the STEP/OFFSET AMPL and set the desired current 
with the OFFSET MUL T control. 

Batteries over 6 volts can be charged using the collector 
supply. The higher the supply Voltage, relative to the 
battery voltage, the more constant the charging current. 

Batteries up to 20 volts can also be charged, with 
automatic voltage shutoff (current limited between 100 mA 
and 200 mAl by using step generator (in the voltage mode) 
and Offset. 
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MEASURING CAPACITANCE (up to 1000 pF) 

NOTE 

When the Collector· Sweep voltage is applied to the 
test fixture, the capacitance of the device under test, 
the test adapter capacitance, and stray capacitance 
must be charged and discharged. The result of the 
charge and discharge can appear (at higher deflection 
sensitivities) as looping. 

Looping can be put to use in measuring capacitance. 

Set the HORIZ VOLTS/DIVtoa COLLECTOR VOLTS 
range, COLLECTOR SUPPLY POLARITY to AC, and 
VERTICAL SENSITIVITY to display a loop on the screen. 

Place the adapter in the test fixture and adjust the 
LOOPING COMPENSATION to close the loop (ignore the 
tilt). See Fig. 45A. 

Place the known (or standard) value of capacitance in 
the test adapter and measure the loop opening (vertically). 
See Fig. 45B. 

Calculate the current/pF for the reference capacitor. 

Replace the reference capacitor with the unit to be 
measured. 

Measure the loop opening, adjusting the VERTICAL 
SENSITIVITY (in decade steps) if necessary, and calculate 
the capacitance. (See Fig. 45C.) 

NOTE 

For VERTICAL SENSITIVITY setting below 10 nA/ 
DIV the effects of looping compensation are different 
than for higher settings. Since adequate resolution is 
provided at settings of 10 nA/DIV and above, using 
25 volts Collector Sweep, there is little need to use 
the lower settings. Capacitance values as small as 
1 X 1(J12 F can be easily measured. 

MEASURING SEMICONDUCTOR CAPACITANCE 

Set the COLLECTOR SWEEP POLARITY to the 
polarity indicated by the transistor type (NPN or PNP). 

Vertically position the display to center screen. 
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Fig. 45. Measuring capacitance at test current levels of 10 nA/OIV, 
and up. 

45 

Set the Collector Sweep voltage range no higher than the 
breakdown voltage of the device being tested. 

Set the VERTICAL SENSITIVITY to 2 nA/DIV. 

Install the transistor adapter and adjust the LOOPING 
COMPENSATION for zero slope of the display (see Fig. 
46Al. 

Place a capacitor of known value in the test adapter 
between the C and E terminals of the test fixture adapter. 
Adjust the VARIABLE COLLECTOR % for a convenient 
deflection (for example, 4.7 divisions of tilt for a 4.7 pF 
capacitor). See Fig. 46B. 

Replace the capacitor with the semiconductor to be 
tested. 

Compare the tilt of the sem iconductor display to that of 
the reference capacitor. 

Calculate the semiconductor capacitance from the ratio 
of tilt of the two devices. See Fig. 46C. 

This test does not measure absolute capacitance at some 
specific value of bias, and since the capacitance changes as 
the applied voltage changes, this method is only a close 
approximation. 

MEASURING CAPACITANCE (1000 pF and up) 

NOTE 

See the section titled Polarized Capacitors. 

Connect a reference (or standard) capacitor in the test 
adapter between test fixture terminals C and E. 

Set the COLLECTOR SWEEP POLAR ITY to AC, 
SERIES RESISTORS to minimum, MAX PEAK VOLTS to 
25, VARIABLE COLLECTOR % to a setting consistent 
with the maximum voltage rating of the capacitor being 
tested. Set HORIZ VOLTS/DIV to 200. For capacitors of 
10 J1F and over, set MAX PEAK VOLTS to 6.5 to get the 
benefit of the lower value of SERIES RESISTOR. 
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Fig. 46. Typical display of capacitance comparison measurement 
technique. 
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Set the VERTICAL SENSITIVITY for an off-screen 
deflection and reduce the voltage to the capacitor to a 
convenient display amplitude (5 divisions most convenient 
for calculations but 6 or 7 divisions give better resolution) 
using the VARIABLE COLLECTOR % control (see Fig. 
47). 

Fig. 47. Typical display of vertical deflection for capacitance 
measurement. 

Calculate the current per unit of capacitance from the 
display and VERTICAL SENSITIVITY setting. 

Remove the reference, or standard, capacitor and replace 
with the capacitor to be checked, and switch the VERTI­
CAL SENSITIVITY (in decade steps) if necessary, and 
measure the deflection. 

The deflection times the current per division, corrected 
by the Vertical Deflection factor change (if any) gives the 
capacitance of the device being tested. 

NOTE 

Line voltage fluctuations affect the accuracy of these 
tests. For maximum accuracy the line voltage source 
should be regulated. 

POLARIZED CAPACITORS 

Since the reverse voltage that can be applied to a 
polarized capacitor is lim ited, the tests for measuring 
capacitance with the 577 Curve Tracer system must be used 
cautiously. 
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Capacitance can be measured if the reverse voltage 
characteristics are accurately known. Limit the voltage 
excursion in the reverse direction to a value that is known 
to be safe. Since the value of SERIES RESISTOR must be 
as small as possible, for best accuracy, there is no current 
limit. If the voltage limit should be exceeded, the device 
under test could be destroyed. Tantalum and electrolytic 
capacitors typically explode under high reverse voltage and 
current conditions. 

Polarized capacitors can be made non-polarized by 
connecting two like-value capacitors in series, opposing 
each another. The unknown capacitor value can then be 
calculated. 

INCANDESCENT LAMP CHARACTERISTICS 

Incandescent lamp characteristics can be displayed, as in 
Fig. 48, to show voltage, current, and cold and hot 
resistance. 

Fig. 48. Stored display of incandescent lamp characteristics from 
cold to normal hot resistance. 

Light output can be measured, with a suitable light 
meter, at the same time that the other tests are made. 

The photo was made from the image stored on the 01 
Display Unit. 

Use AC Collector Supply. 

INDUCTION MOTORS 

Fig. 49 shows the characteristics of a small induction 
motor. 
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Fig. 49. Stored display of small motor characteristics. See text. 

Photo A shows the motor characteristics with no load 
and with locked rotor. 

Photo B shows the motor characteristics with five 
increments of applied voltage. 

Both tests were made with the 577 Curve Tracer system 
operating in AC mode with MAX PEAK VOLTS at 400 and 
MAX PEAK POWER WATTS set at 100. Voltage and 
current levels are indicated on the photos. 

IN-CIRCUIT TESTING 

Many in-circuit tests can be made with the 577 Curve 
Tracer system using the test methods described in this 
manual. 
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Keep the curve tracer power setting to a level consistent 
not only with a particular device in the circuit under test, 
but with the devices around the device under test. 

AC collector sweep is ideal for making impedance 
comparison tests (especially in balanced circuits) of a 
suspected circuit against a like circuit known to be good. 
Using sufficient test voltage to turn on nearby junctions can 
indicate such troubles as open or shorted semiconductor 
junctions. 

Any substantial difference in impedance of the circuit 
under test from that of the good circuit indicates a possi ble 
trouble. 
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The storage feature of the D1 Display Unit is especially 
helpful in making these comparison tests, e.g., store the 
good unit display on the lower screen and compare with the 
suspected unit display on the upper screen. 

Complete functions of devices such as amplifiers can be 
verified with the 577 Curve Tracer system. Drive the 
amplifier input with the curve tracer step generator and 
view the output using the curve tracer collector sweep 
(usually in the AC mode). The SER IES RESISTORS can be 
used as loads for the devices (usually with the VARIABLE 
COLLECTOR % set to 0). 
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INTEGRATED CIRCUITS 

Specific instructions for testing all integrated circuit 
types are beyond the scope of this manual because of the 
large variety of IC types available. 

However, several measurement examples are included. 
The techniques used may be applied to other ICs. 

Connecting the integrated circuit to the 177 Test 
Fixture is greatly simplified by using the TEKTRON IX 
Integrated Circuit Adapter (TEKTRON IX Part Number 
013·0124-01 ). 

The adapter plugs into the 177 Test Fixture. Barnes 
Corporation Series R 0-86 sockets and contactors plug into 
this adapter. Sockets are available for dual-in-line, 6-
through 14-lead round-pin-pattern TO packages, and flat 
pack. Connections to the 577 are made by patch cords 
from the pin terminal to the 577 terminals on the adapter. 

Watch pin numbers on any device that has less pins 
than that of the adapter being used. 

The pins on the Barnes Corporation sockets are so 
arranged that the integrated circuit pin numbers agree with 
the pin terminal numbering around the adapter. Some of 
the earlier Barnes Corporation Series RO·86 sockets and 
contactors were not pin-compatible. Oual-in-line 14-pin and 
flat pack are all compatible, as are other sockets and 
contactors having a yellow base. The units that are now 
purchased from either Tektronix, Inc. or Barnes Corpora­
tion are all pin-compatible. 
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The 577 Collector Supply may be used to drive the 
input, load the output, or drive the V cc terminal. When 
driving the inputs or loading the outputs of an IC, the AC 
polarity position of the collector supply permits viewing of 
both current sourcing and current sinking on the same 
display. When displaying supply current as a function of 
supply voltage, usually the + polarity is used instead of AC. 

The 577 step generator may be used as a signal source, a 
power supply, or a combination of both. As a signal source 
it will output a voltage (or current) staircase or a square 
wave (by turning the NUMBER OF STEPS) control to 1) or 
a ramp by using the 100 steps (STEP X.1). To use the step 
generator as a power supply, the STEP FAMILY SINGLE 
button is pushed in and the OFFSET MULT control is 
adjusted to obtain the desired voltage or current. The 
current is limited to 100 mA when in the voltage mode. 

The Variable Voltage supply on the 177 Test Fixture 
front panel may be used to drive IC inputs. Since the 
supply has a 10 k.Q impedance, it is not usually suitable as a 
power supply. 

For many IC tests such as lin (0), lin (1), los, Icc (0), 
and Icc (1), the only connections needed are to the 
collector supply (C), the step generator (B), and ground 
(E). Some tests require external power supplies. 

DIGITAL CIRCUITS 

The 577·177 Curve Tracer system is well suited to 
observe input, output, and power supply requirements of 
most digital ICs. 
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Some ICs require a series of logic inputs to put 'the 
device being tested into the desired logic state. 

Charge coupled devices are especially difficult to test 
because of the need for continuous clocking. 

Evaluating TTL 

Following are some examples of measurements on a 
Texas Instruments SN7402N IC. The SN7402N is a typical 
example of a digital integrated circuit. Fig. 50 shows one of 
the four identical sections of this circuit. The measurement 
techniques used here can be applied to other families of 
circuits as well. 

4kn 1.6 kn 4kn 

A 

B~-----------------r------------~ 

1 kn 

130 n 

OUTPUT 
v 

L-----~~--------~~_oGND 

Fig. 50. One of four identical sections of the SN7402N IC. 

Input current of this circuit can be displayed over the 
full range of input voltages of interest. The step generator 
offset of the 577 is used as the Vee supply. The collector 
supply is used to drive the input that is being evaluated. AC 
collector sweep is used to permit observation of both 
sourcing and sinking of the input. Fig. 51 shows the lin (0) 
condition. The specified value of lin (0) may be measured 
on this display. lin (0) measures about -1 mA at the 
specified value of 0.4 volts, well within the specification of 
-1.6 mA maximum. The point at wh ich the input voltage 
changes from a logical 0 to a logical 1 can be determined by 
observing the sharp transition in the input current. This 
transition occurs at about +1.4 volts. lin (1) can also be 
measured by increasing the vertical sensitivity until a 
reading is obtained, as shown in Fig. 52. To perform the 
measurement as specified by the manufacturer, it is 
necessary to move the input not being tested from the Vee 

supply to ground (which will usually not affect the 
measu rement). 

The ability of the output to source or sink current can 
also be evaluated. The step generator offset is used to bias 
the output for the Vout (0) condition. The collector supply 
':s used to load the output. AC collector sweep is used to 
'permit observation of both current sourcing and sinking. 
An external voltage supply is used for Vee' 
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To Base Term 1+4.75 VI 

14 

Step generator offset is 
used as vee supply. 

Collector -1----\ 
AC collector sweep Iset 
at 6.5 VI drives the 

Term 

To Emitter Term 

Open input being evaluated, 
to observe both current 
sourcing and sinking. 

Fig. 51. TTL evaluation, linlOI condition. 

To Base Term 1+4.75 VI 

To 
Collector --------\ 

Term Open 

To Emitter Term 

Fig. 52. TTL evaluation, lin(11 condition. 

Same setup as in 
Fig. 51, with 
vertical sensitivity 
increased to perm it 
reading input current. 
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Fig. 53 shows the Vout (0) condition. The manu­
facturer's specification can be verified and actual per­
formance measured_ The specification for the device indi­
cates the ability to sink 16 mA at no more than 0.4 V. 
From this display it is apparent that the device will actually 
sink 40 mA at 0.4 volts and will have a voltage drop of 0.2 
volts at the 16 mA specified. The normal fan out is 
specified at 10, but this particular gate could drive 25 gates, 
at least as far as OC characteristics are concerned. 

In addition, the display indicates how much current is 
available to drive shunt capacitance, and knowing the 
amount of C, the time required to discharge this C to the 
logical 0 state can be determined. 

Fig. 54 shows Vout (1) of one of the SN7402N outputs 
along the horizontal axis as a function of output current 
along the vertical axis. The specification indicates the 
ability to source at least 400/lA at 2.4 volts. From the 
curve it is apparent that the device will source 4 mA at 2.4 
volts and has a logical 1 voltage of 2.6 volts at 400/lA. 
Because the maximum input current, I in (1), is specified at 
40/lA, this output could drive almost 100 other worst-case 
inputs for a fan out of almost 100 instead of the specified 
10. However, this measurement was performed at 25°C and 
when the device is operated at lower ambient temperatures, 
the performance for this characteristic decreases. 

Short-circuit output current (los) can be measured using 
the same test setup as for Vout (1) by decreasing the 
vertical deflection factor. The deflection factor is decreased 
until the curve crosses the zero-volt line, as shown in Fig. 
55. The manufacturer specifies the current to be at least 
-18 mA, and not more than -55 mA. This device measures 
-29 mA, well within the specification. 

Vee Characteristics 

The current required for the Vee supply as a function of 
supply voltage and input levels can be displayed. The 
collector supply is used to drive the Vee terminal. Use + 
Collector Supply Polarity since only a current source is 
required. The step generator can be used to voltage drive 
the inputs from zero volts to +5 volts by setting the 
STEP/OF FSET AMPL control to 1 V /Step and using 5 
steps. No offset is used. Fig. 56 shows the characteristics. 

Only two curves are displayed in Fig. 56, since the zero­
and one-volt steps are below the level at which transition 
from the logical 0 to logical 1 takes place_ lee (0) measures 
17-5mA, and lee (1) measures 15mA, well within the 
manufacturer's specification_ 
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To External Supply (+4.75 VI 

14 
Step generator offset is 
used to bias input for 

T the VQlJt CO) conditi.on, To Base Term 
(+2 V) o AC cOllector sweep IS 

Collector used to load the output 
Term being evaluated. External 

supply voltage is used 
for Vee. 

To Emitter Term 

Fig. 53_ TTL evaluation, V out(OI condition. 

To External Supply (+4.75 VI 

To Base Term (+0.8 VI To Collector Term 

To Emitter Term 

Fig. 54. TTL evaluation, V out(ll condition_ 
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To External Supply (+4.75 VI 

To Base Term (+0.8 VI To Collector Term 

To Emitter Term 

Fig. 55. TTL evaluation, Short-Circuit Output Current los' 

To Collector Term 

To Base Term Open 

o 
To Emitter Term 

Fig. 56. TTL evaluation, V cc characteristics. 
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From the same display the effect on Vee current can be 
determined as Vee or the input voltage is changed. 
Changing the input voltage has little effect, except in the 
logical 0 to logical 1 transition zone. However, a small 
change in Vee produces a relatively large change in Vee 

current. 

LINEAR CIRCUITS 

Linear circuits are most easily tested using the 178 
Linear Test Fixture. 

However, some tests can be made using the 177. 
Following are some examples. 

Input Current vs. Input Voltage 

Fig. 57 is a display of the input current and voltage 
characteristics of a type 741 Linear Integrated circuit. 

The input current rise is directly proportional to the 
input voltage up to approximately +14.2 volts. Beyond 
+14.2 volts the current rises rapidly with increase in input 
voltage, indicating that the output voltage can no longer 
follow the input. 

6 

Collector Term -----'''-I 

External Supply 

Fig. 57. 741 Linear IC,lnput I vs. Input E. 
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The test was made with IC terminal 4 connected to an 
external DC supply set to -15 volts. The step generator 
(Base Terminal) was set for 2 V/Step, STEP FAMILY 
SINGLE, AIDing Offset, and OFFSET MULT set to 7.5 
(+15 volts, DC). 

Input voltage drive was supplied by the collector supply. 

Vertical and horizontal deflection factors are shown on 
the illustration. 

NOTE 

Many devices require power supply bypass capacitors 
close to the device under test to prevent oscillations. 

Supply Current vs. Supply Voltage 

Fig. 58 shows a display of the supply current relative to 
the supply voltage of a 741 Linear Integrated circuit. 

As the collector supply voltage is increased linearily on 
terminal 7 of the IC, the current rise is linear. 

The test was made with the IC connected as shown, with 
the step generator set at 2 V/Step, AIDing Offset, OFFSET 
MULT at 7.5 (15 volts) with the step generator polarity 
inverted, and STEP FAM IL Y SINGLE. 

Output Current vs. Output Voltage 

Fig. 59 is a display of output current and voltage 
characteristics of a 741 Linear Integrated circuit. 

The display indicates the current limits of the device in 
both directions. 

The test was set up as shown, with the step generator 
furnishing +15 volts to IC terminal 7 and an external supply 
providing the specified voltage at terminal 4. 

The step generator was set for 2 V /Step, Offset AI Ding i 

STEP FAMILY SINGLE, and OFFSET MULT at 7.5. 

MAX PEAK VOLTS control was set to 25, MAX PEAK 
POWER WATTS to .6, COLLECTOR SUPPLY POLARITY 
to AC, HORIZ VOL TS/DIV to 5 COLLECTOR VOLTS, 
and VERTICAL SENSITIVITY to 10 mA!DIV. 
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Collector Term 

6 

Base Term 
(Step Gen Output -15 V) 

Fig. 58. 741 Linear IC, Supply Current vs. Supply Voltage. 

Base Term 

>=6~_ Collector Term 

External Power Supply 

Fig. 59. 741 Linear IC, Output characteristics. 
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