Type 576

SECTION 1
SPECIFICATION

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

The Type 576 Curve Tracer is a dynamic semiconductor
tester which allows display and measurement of characteris-
tic curves of a variety of two and three terminal devices
including bipolar transistors, field effect transistors, MOS-
FETs, silicon controlled rectifiers and unijunction transis-
tors. A variety of possible measurements is available using
either grounded emitter or grounded base configurations.
The instrument has available either an AC or a DC collector
supply voltage ranging from 0 to %1500 volts. The step
generator produces either current or voltage steps, which
may be applied to either the base terminal or the emitter
terminal of the device under test. Step generator cutputs
range from b nA to 2 A in the current mode, and from &
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 generator output either positive
or negative. The vertical display amplifier measures either
collector current or leakage current with a maximum
deflection factor of 1 nA/division when making a leakage

TABLE 1-1
ELECTRICAL CHARACTERISTICS

Collector Supply

Characteristic Performance

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

DC mode: positive or negative DC.

No-load: 2% or less of voltage, or
0.1% or less of full range voltage.

DC Mode Ripple

Voltages
Accuracy Peak open circuit voltages on all
ranges within +35% and —5%.
Ranges 15V 75V 350V 1500V

1¢collector 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 ratgd current (100% duty cycle)
into a short circuit is 20 minutes at 25 C ambient, or 10 minutes at
40°C ambient. Alternatively dury cycle may be limited to 50% at
25°C ambient or 25% at 40°C ambient. (A normal family of curves
for a transistor will produce a duty cycle effect to 50% or less even
if operated continuously.) Over dissipation of the collector supply
will temporarily shut it off and turn on the yellow COLLECTOR
SUPPLY VOLTAGE DISABLED light. No damage will result.

measurement. The horizontal display amplifier allows meas-
urement of both collector and base voltage.

The following electrical and environmental characteris-
tics are valid for instruments operated at an ambient tem-
perature of from +10°C to +40°C after an initial warmup
period of 5 minutes, when previously calibrated at a tem-
perature of +25°C +5°C. Section 5, Performance Check
and Calibration Procedure, gives a procedure for checking
and adjusting the Type 576 with respect to the following
specification.

The Type 576 MOD 301W is a standard Type 576 with-
out the Readout Assembly. All the information contained
in this manual pertaining to the Readout Assembly and its
operation should be disregarded when used in conjunction
with a modified instrument.

Maximum Peak 10 A 2A 05A O0.1A
Current (Normal
Mode)?

Peak Current (Step | At least At least At least At least
Generator in Pulsed] 20 A 4 A 1A 0.2A
Steps Mode)

Minimum Series 0.3 65O 1408 3k

Resistance

Maximum Series 66k 1.4ML 6.5MQ 6.5MRQ
Resistance
Series Resistance 10.3 £, 1.4 2,6.5 &, 30 &, 140 Q,
Available 650 2, 3 kQ, 14 k&, 65 k&, 300
k@, 1.4 M@ and 6.5 M, all within
5% or0.1 2.

Peak Power Watts |0.1T W, 05 W, 22 W, TOW, bO W
Settings and 220 W. Derived from nominal
peak open circuit collector voltages
and nominal series resistance values
at nominal line voltage.

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

Safety Interlock
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Specification—Type 576

fore voltage can be applied. Amber
light on indicates interlock is open;
Red light on indicates voltage is be-
ing applied to test terminals.

Ripple Plus Noise

0.5% or less of AMPLITUDE switch
setting or 4 nA, peak to peak.

L ooping Compensation

Cancels stray capacitance between
collector test terminal and ground
in Standard Test Fixture and all
Standard Test Fixture Accessories.

Voltage Mode

AMPLITUDE
Switch Range

50 mV to 2 V, in 1-2-b sequence.

Step Generator

Accuracy (Current or
Voltage Steps, Includ-
ing Offset)

Incremental
Accuracy

Within 5% between any two steps,
without .1X STEP MULT button
pressed; within 10% with .1 X STEP
MULT button pressed.

Maximum Voltage
(Steps and Aiding
Offset)

20 times AMPLITUDE switch set-
ting.

Maximum Current
(Steps and Aiding
Offset)

At least 2 A at 10 V or less, de-
rating linearly to 10 mA at40 V.

Absolute
Accuracy

Within 2% of total output, includ-
ing any amount of offset, or 1% of
AMPLITUDE switch setting, which-
ever is greater.

Short Circuit Cur-
rent Limiting (Steps
and Aiding Offset)

20 mA, 100 mA, 500 mA, +100%-
0%; 2 A +50%-0%; as selected by
CURRENT LIMIT switch.

Maximum Opposing
Offset Voltage

10 times AMPLITUDE switch set-
ing.

Step (Current or
Voltage) Amplitudes

One times or 0.1 times {with .1X
STEP MULT button pressed) the
AMPLITUDE switch setting.

Maximum Opposing
Current

Limited between 10 mA and 20
mA

OFFSET MULT Con-
trol Range

Continuously variable from J to 10
times AMPLITUDE switch setting,
either aiding or opposing the step
generator polarity.

Ripple Plus Noise

0.5% or less of AMPLITUDE switch
setting, or 2 mV, peak to peak.

Current Mode

AMPLITUDE
Switch Range

200 mA to B0 nA, in 1-2-5 se-
quence.

Maximum Current
(Steps and Aiding
Offset)?

20 times AMPLITUDE switch set-
ting, except 10 times switch setting
when switch is set to 200 mA, and
15 times switch setting when the
switch is set to 100 mA.

Step Rates

{Front panel RATE button labels in
parentheses.) 1 times (.56X), 2 times
(NORM) and 4 times (2X} line fre-
quency. Steps occur at zero collec-
tor voltage when .5X or NORM
RATE buttons are pressed, and also
at peak voltage when 2X RATE
button is pressed. Steps occur at
collector voltage peak and at
normal
RATE buttons are pressed together.

rate when .bX and 2X.

Maximum Voltage
(Steps and Aiding
Offset)

Atleast 10 V.

Maximum Opposing

Offset Current

Whichever is less: 10 times AMPLI-
TUDE switch setting, or between
10 mA and 20 mA.

Maximum Opposing
Voltage

Between 1 Vand 3 V.

2Continuous DC Output vs Time, Temperature and Duty Cycle. 2A
continuous DC output can be achieved for an unlimited period up
to 30°C ambient. Between 30°C and 40°C ambient, 2A continuous
DC operation should be limited to 15 minutes or limited to a 50%
duty cycle or less. A family of steps (such as 10 steps at 200 mA per
step) will automatically reduce the duty cycle to 50% even if genera-
ted continuously. Exceeding the rating will temporarily shut off
power to the entire instrument but no damage will result.

12

Pulsed Steps

Pulsed steps 80 s or 300 Us wide
within +20%, —5% produced when-
ever one of the PULSED STEPS
buttons is pressed. Pulsed steps can
be produced only at normal and .5
times normal rates. Collector
Supply mode automatically be-
comes DC when either the 300 s
or 80 Wws PULSED STEPS button is
pressed unless POLARITY switch is
set to AC. If the 300 psand 80 s
PULSED STEPS buttons are press-
ed together, 300 s pulsed steps are
produced, but collector supply

mode does not change.
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Steps and Offset Corresponds with collector supply External Hori- 2% 3% 4% 3%
Polarity polarity (positive going when PO- zontal (Through
LARITY switch is set to AC) when interface)
the POLARITY INVERT button is
released. |s opposite collector sup- Leakage Collector
ply polarity {negative-going in AC) Supply Mode
when either the POLARITY IN- .
VERT button is pressed or the Vertical Emitter [2% £1 | 3% 1| 4% 1| 3% *1
Lead Selector switch is set to BASE Current (VERT- nA nA nA nA
GROUNDED. If Lead Selector ICAL Switch set
switch is set to BASE GROUND- between 10 nA
ED, POLARITY INVERT button and 2 mA)
has no effect on steps and offset
polarity. Vertical Emitter Not Applicable 5% *1nA
— . — . Current (VERT-
Step Families Repetitive families gf characteristic ICAL Switch
curves generated with REP STEP
. setto b nA, 2
FAMILY button .prfessed. Single nA or 1 nA)
family of characteristic curves gen-
erated each time SINGLE STEP Horizontal
FAMILY button is pressed. Collector or
Base Volts
Number of Steps Ranges from 1 to 10 as selected by s\,\/NFiEt?hTslect: /i‘olf
the NUMBER OF STEPS switch. ’
For zero steps, press SINGLE STEP 1 WA or more 29 39 4% 3%
FAMILY button.
100 nA, 10 |Not Applicable 3% plus
. = nA or 1 nA 0.025 V
Display Amplifiers for each
Display Accuracies Display magnified (DIS- | Display vertical
%of Highest On- PLAY OFFSET Selec- Unmag- division of
Screen Value) tor switch set to either nified deflection
VERT X10 or HORIZ on the
X10) and offset be- CRT
tween
100 and [35 and |10 and 500 nA, 50 | Not Applicable 3% plus
40 divi- [15 divi- |0 divi- nA or 5 nA 0125 V
sions  [sions  |sions for each
vertical
Normal and DC division of
Collector Supply deflection
Modes on the
CRT
Vertical Col- 2% 3% 4% 3%
lector Current 200 nA, 20 | Not Applicable 3% plus
nA or 2 nA 0.050 V
External Vert- 2% 3% 4% 3% for each
ical (Through vertical
Interface) division of
deflection
Horizontal Col- 2% 3% 4% 3% of the
lector Volis CRT
Horizontal Base 2% 3% 4% 3% Step Generator
Volis Display
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Vertical Step
Generator

3% 4% 5% 4%

Horizontal Step
Generator

3% 4% 5% 4%

Vertical and Hoyriz-

Coarse positioning in b division in-

.ontal Position Controlg crements within 0.1 division; con-

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

Deflection Factors
Vertical

Collector Current | 1 pA/division to 2 A/division in
1-2-5 sequence.
Emitter Current 1 nA/division to 2 mA/division in

1-2-b sequence.

Step Generator

1 step/division.

Horizontal
Collector Volts

50 mV/division to 200 V/division
in 1-2-b sequence

Base Volts

50 mV/division to 2 V/division in
1 2 b sequence.

Input Imped-
ance

At least 100 MQ with HORIZON-
TAL switch set to b0 mV, 100 mV
and 200 mV BASE; 1 M within
2% with switch setto .5V, 1V and
2V.

Display Offset

Vertical or Horizontal offset of dis-
play centerline value up to 10 divis-
ions in 21 half division steps.

Display Positioning
Accuracy Using
POLARITY Switch

Spot positioning with change in
POLARITY swiich setting ({using
AC position as reference}, within
0.1 division of:

Step Generator

1 step/division

Maximum Displayed
Noise

1% or less, or
MAX PEAK VOLTS Switch -

Vertically Horizontally

AC Centered Centered

+(NPN) —b5 divisions —5 divisions

—(PNP) +5 divisions +5 divisions

CRT and Readout
CRT

Type Electrostatic deflection.

Screen Size Calibrated area of 10 divisions by
10 divisions, 12 usable divisions
horizontally (1 division equals 1
cmy).

Typical Accel- 4000 V

lerating Poten-
tial

Readouts

Automatic digitally lighted display.
Readout is automatically blanked if
readings would be outside the avail-
able ranges or would give erroneous
display.

15 75 350 1500
Vertical
COLLECTOR THA [ TUA | 2ZUA 5 WA
EMITTER 1 nA 1 nA 2nA 5nA
Horizontal
COLLECTOR 5mV [ 5mV | 20mV | 200 mV
BASE 5mV | bmV | bmV 5mV

Calibration Check

With DISPLAY OFFSET Selector
switch set to NORM (OFF), spot is
deflected 10 divisions both vert-
ically and horizontally within 1.5%
whenever the CAL button is pres-
sed.

With DISPLAY OFFSET Selector
switch set to X10 MAGNIFIER
{either axis) the calibration spot is
within 0.5% of zero spot (previous
ly set to CRT graticule center)
when CAL button is pressed.

PER VERT DIV

1 nA to 20 A calculated from VER-
TICAL switch setting, DISPLAY
OFFSET Selector switch setting
and MODE switch setting (or X10
Vertical Interface Input).

PER HORIZ DIV

5 mV to 200 V calculated from
HORIZONTAL switch setting and
DISPLAY OFFSET Selector switch
setting

PER STEPS

5 nA to 2A and 5 mV to 20 V cal-
culated from AMPLITUDE switch
setting and .1X STEP MULT but-
ton position (or X10 Step {nterface
Input).
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B or gy PER DIV

1 W to 500 k calculated from VER-
TICAL switch setting, DISPLAY
OFFSET Selector switch setting,
AMPLITUDE switch setting, .1X
STEP MULT button position, X10
Vertical Interface Input and X10
Step Interface Input.

Power Requirements

Power Connection

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

It is provided with a three-wire
power cord with three-terminal
polarized plug for connection to
the power source. Third wire is
directly connected to instrument
frame, and is intended to ground
the instrument to protect operating
personnel, as recommended by

Useful Operation

0°C to +60°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.
Three minutes at any resonant
point or at b0 ¢fs.

Shock

Nonoperating

30 g's, 1/2 sine, 11 ms duration, 1
shock per axis. Total of 6 shocks

Transportation

12 inch package drop. Qualified un-
der the National Safe Transit Com-
mittee test procedure TA.

TABLE 1-3

national and international safety MECHANICAL CHARACTERISTICS
codes.
Characteristic Description
Line Voltage Ranges 115 VAC 230 VAC
Low 90Vt 110V 180V t0 220 V Dimensions
Medium 104V to 126V 208 V t0 262 V Height =15 inches
High 112V 10136V 224V 10272V Width ~11 3/4 inches
Depth =23 1/4 inches
Line Frequency Range |48 to 66 Hz -
Weight ~69 Ibs.
Maximum Power 305W,32 A -
Consumption at 115 Finish
VAC, 60 Hz Front Panel (Type |Anodized Aluminum
576 and Standard
Table 1-2

ENVIRONMENTAL CHARACTERISTICS

Characteristic

Information

Test Fixture)

Cabinet

Blue vinyl painted aluminum

Temperature
Nonoperating

—40°C to +65°C

Trim and Rear
Panel

Satin finished chrome




