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SAFETY SUMMARY 
  

The Safety Summary is a listing of all safety precautions in the manual. These 

precautions are gathered here in a single place for convenient review of all precautions, 

and each also appears at a place in the manual where the reader receives the most 

benefit from the precaution. 

TERMS 

IN THIS MANUAL 
CAUTION statements identify conditions or practices that could result in damage to the 

equipment or other property. 

WARNING statements identify conditions or practices that could result in personal injury 

or loss of life. 

AS MARKED ON EQUIPMENT 

CAUTION indicates a personal injury hazard not immediately accessible as one reads 

the marking, or a hazard to property including the equipment itself. 

DANGER indicates a personal injury hazard immediately accessible as one reads the 

marking. 

SYMBOL. 

IN THIS MANUAL 

This symbol indicates where applicable cautionary or other information is to 

be found, 

AS MARKED ON EQUIPMENT 

H DANGER—High voitage. 

© Protective ground (earth) terminal. 

A ATTENTION-—refer to manual. 
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This instrument operates from a single-phase power source, and has a detachable 

three-wire power cord with a two-pole, three-terminal grounding-type plug. The voltage 
to ground (earth) from either pole of the power source must not exceed the maximum 

rated operating voltage (250 volts rms). 

Before making connection to the power source, make sure that the instrument is set for 
the power source voltage, and is equipped with a suitable plug {two-pole, three-terminal, 
grounding type). 

This instrument is safety class 1 equipment (HEC! designation). All accessible conductive 
parts are directly connected through the grounding conductor of the power cord to the 
grounding contact of the power plug. Therefore, the power plug must only be inserted in 
a mating receptacle with a grounding contact. Do not defeat the grounding connection. 
Any interruption of the grounding connection can create an electric shock hazard. 

For electric shock protection, connect the instrument to ground before connecting to the 
instrument input or output terminals. 

Prolonged use at the 50w and 220w Power ranges can cause high temperatures that 
may damage the instrument or the DUT and cause injury if the Protective Cover or DUT 
are touched. Test time for these power settings should be limited to: 

5 min. for 220w range 
9 min. for 50w range 

Up to 2000 V may appear at the front-panel collector terminals. To avoid injury or 
equipment damage, do not remove the protective cover. 

ff an item to be tested does not fit under the plastic protective cover, external test 
fixturing may be required. Refer construction of external test fixturing to a qualified 

serviceman. Refer also to the service manual for information that pertains to external 
test fixturing. 

The 370 weighs more than 75 Ibs. To avoid personal injury, use care when lifting the 
instrument, and where required, seek help in lifting and positioning the instrument in the 

rack. Once the 370 is installed in a rack, use care that the extended 370 does not tip the 
rack forward, causing personal injury or instrument damage. 

‘international Electrotechnical Commission. 
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CAUTION is used where, if ignored, damage to the instrument or instrument software 

could result. 

To prevent damage to the instrument, always check the settings of the LINE VOLTAGE 

SELECTOR switches located on the rear panel of the 370 before connecting the 

instrument to the line-voltage source. 

Double-wide test adapters are designed to fit in the left set of adapter connectors. if you 

try to forcibly install a double-wide test adapter in the right side, you might damage the 

connector. The connectors are identified by the following numbers: 

A1006 

A1007 
A1008 

A1009 
A1010 

To prevent equipment damage, do not short the collector and emitter terminals to one 

another. 
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SECTION 1 
GENERAL INFORMATION 
  

DESCRIPTION 
The 370 is a high-performance, GPIB-prograrmmable digital-storage curve tracer that 

provides static and dynamic semiconductor device measurements. This versatile 
instrument stimulates, measures, and dispiays the semiconductor characteristics of a 

variety of two-, three-, and four-terminal devices; including bipolar transistors, field 

effect transistors, silicon-controlled rectifiers, diodes, thyristors, optoisolators, wafers, 
integrated circuits, etc. A variety of measurements can be performed using either 

grounded-emitter or grounded-base configurations. 

The collector supply produces ac, rectified ac, or de voltages ranging from 0 to +2000 

volts. This high voltage, combined with a current sensitivity of 100 pA/div, permits 

extended breakdown measurements on a device under test. A step generator produces 
voltage or current steps of either polarity for application to the base or emitter terminal. 

The step generator may also be operated in a pulsed mode to reduce DUT power 

dissipation. 

In addition to conventional curve tracer performance, the 370 includes the following 

features: 

14. Digital storage capability that allows bright and stable display and useful cursor 

measurements. The 370 can store up to 16 families of characteristic curves in a 
bubble memory cassette, display them on the ert, and send them for data processing 

via the GPIB. The bubble memory also provides non-volatile storage for up to 16 

complete front-panel setups. 

2. Two extended aquisition modes, called Averaging and Envelope. Averaging reduces 

display noise in high sensitivity ranges. Envelope mode displays the maximum and 
minimum vertical or horizontal excursion of each curve, which is useful for detecting 

fong-term variations such as thermal drift. 

3. GPIB command-controllable front-panel functions. Nearly ail are remotely 

controllable. (Exceptions are those controls intended only for manual operation, such 

as INTENSITY, FOCUS, COLLECTOR SUPPLY HIGH-LOW control, etc. Also, curve 
data can be sent to or received from an external controller through the GPIB. 

4. The CENTRONICS-compatible plotter interface permits sending displayed curve 
data and digital on-screen readouts to a digital plotter without an external controller. 

§. Other features include an auxiliary voltage supply, cursor measurement readout, and 

diagnostic routines. 
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INSTALLATION 

Initial Inspection 

This instrument was thoroughly inspected for mechanical and electrical defects before 
shipment. It should be free of mars or scratches and meet or exceed all electrical 

specifications. To confirm this, inspect the instrument for physical damage incurred in 

transit and test the electrical performance by following the First Time Operation 

instructions in Section 3, Operating instructions. For a complete verification of 
instrument performance, refer a qualified service technician to the performance check 

section of the service manual. If a discrepancy is found, contact your local Tektronix 

Field Office or representative. 

Power Source information 

This instrument operates from a power source having a neutral at or near ground (earth) 
potential. It is not intended for operation from two phases of a multi-phase system, nor 

across legs of a single-phase, three wire system. This instrument can be operated from 

either a 115-volt or 230-volt nominal supply source, 48 to 66 Hz. Table 1-1 is a listing of 
the line voltage ranges, line frequency range, and power consumption. 

  

  

  

  

  
  

  

TABLE 1-1 
Line Voltage Ranges 

Setting of the RANGE switch | Setting of the NOMINAL switch 

115VAC 230VAC 

HIGH 1O7VAC to 132VAC 214VAC to 250VAC 

LOW SOVAC to 110 VAC 180 VAC to 220 VAC 

Line frequency range 48 to 66 Hz 

Power consumption 
Max. 400W, 3.5 A at 132V 60Hz 

Typical 120W, 1.3 A at 115 V 50 Hz   
  

Operating Voltage Selection and Line Fuse Verification 

A\tThe LINE VOLTAGE SELECTOR switches {NOMINAL and RANGE, located on the 

rear panel) allow selection of the operating line voltage. To select the correct operating 
line voltage, 1) Disconnect the 370 from the ac power source before changing the 

operating voltage, 2) Select the nominal ac power-source voltage with the NOMINAL 

switch, and 3) Select the operating line voltage with the RANGE switch. 

To prevent damage to the instrument, always check the settings of the 
LINE VOLTAGE SELECTOR switches located on the rear panel of the 
370 before connecting the instrument to the line-voltage source. 
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To verify that the power-input fuse is for the nominal ac source voltage selected, 
pertorm the following: 

4. Use a small straight-slot screwdriver to pry the cap (with the attached fuse 
inside) out of fuse holder. 

2. Verify proper fuse value: 

Nominal voltage 230 V 2A slow blow 

Nominal voltage 115 V 4A slow blow 

3. Install the proper fuse and reinstall the fuse hoider cap. 

Power Cord Information 

A power cord with the appropriate plug configuration is supplied with each instrument. 

The color-coding of the power cord conductors appears in Table 1-2. Aliso, should you 

require a power-cord plug other than that supplied, refer to Table 1-3, Power-Cord and 
Plug identification. 

  

  

  

  

TABLE 1-2 
Power-Cord Color Conductor Identification 

Conductor Color Alternate 

Ungrounded (Line) Brown Black 

Grounded (Neutral) Light Blue White 

Grounded Green/Yellow Green/Yellow 
(Protective Ground)       

WARHING 

This instrument operates from a single-phase power source, and has a 
detachable three-wire power cord with a two-pole, three-terminal 
grounding-type plug. The voltage to ground (earth) from either pole of 
the power source must not exceed the maximum rated operating 
voltage (250 volts rms). 

Before making connection to the power source, make sure that the 
instrument is set for the power source voltage, and is equipped with a 
Suitable plug (two-pole, three-terminal, grounding type). 
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TABLE 1-3 
Power-Cord and Plug Identification Information 

Plug Nominal Reference 
Configuration Usage Line-Voltage (AC)|_ Standards Option # 

j *ANSI 673.11 
Nore een 120V 2NEMA 5-15-P Standard 

IEC 83 

i ‘CEE (7), 
Universal Euro 220V TV, Vil At 

IEC 83 

SBS 1363 
240V/6-13A 240V EC 83 A2 

Australian 8 
2406-108 240V ‘AS C112 AB 

‘ANSI 73.20 
None 240 2NEMA 6-15-P AA 

SIEC 83 

Switzerland 1 
220V/6-10A 220v SEV AS 

  

        
  

*ANS1—American National Standards institute 
°NEMA—Nailonal Electrical Manufacturer's 

Association 
EC—~Intemational Etectrotechnleal Commission 
*CEE~—Interatloal Commission on Rules for the 

Approval of Electrical Equipment 

This instrument is safety class 1 equipment (IEC designation). All 

accessible conductive parts are directly connected through the 

grounding conductor of the power cord to the grounding contact of the 

power plug. Therefore, the power plug must only be inserted in a mating 

receptacle with a grounding contact. Do not defeat the grounding 

connection. Any interruption of the grounding connection can create an 

electric shock hazard. 

For electric shock protection, connect the instrument to ground before 

"BS~British Standards institution 
*a$—Standards Association of Australia 
"SE V—Schweizevischer Etectrotechischer Vereltt 

connecting to the instrument input or output terminals. 

Operating Temperature 

The 370 can be operated where the ambient air temperature is between + 10° C and 

+40° C and can be stored in ambient temperatures from —-40° C to +65° C. After 

storage at temperatures outside the operating limits, allow the chassis temperature to 

reach the safe operating limits before applying power. 

The 370 is cooled by air drawn in through the air filter on the rear panel and blown out 

through holes in the side panels. For proper instrument cooling, provide adequate 

clearance on the rear and sides of the instrument to ensure free air flow and dissipation 

of heat away from the instrument. 

‘Unternational Electrotechnical Commission. 
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Following use of the 370 at high power settings, the device, fixture, or 
protective cover may be hot enough to cause injury. Avoid touching any 
of these items until cooled. 

Test Adapter and Protective Cover 

To use the 370 to display and measure the characteristic curves of most devices, a test 

adapter and the protective cover must be installed. Four test adapters are provided as 
standard accessories. Six other test adapters are available as optional accessories. The 

test adapter is inserted into the adapter connectors provided on the front panel. These 

connectors allow two devices to be set up at a time. 

Up to 2000 V may appear at the front-panel collector terminals. To avoid 
injury or equipment damage, do not remove the protective cover. 

Double-wide test adapters are designed to fit in the left set of adapter 
connectors. If you try to forcibly install a double-wide test adapter in the 
right side, you might damage the connector. The connectors are 
identified by the following numbers: 

A1006 
A1007 
A1008 
A1o09 
A1010 

Rackmounting Information 

Latching. The 370 incorporates a spring-latch design built into the rackmounting ear. 

To release, pull the rackmount latch release (see Fig. 1-1}, To relatch, push the 
rackmount latch release until the spring latches engage. 

For those applications that require additional rackmounting security, the rackmounting 
ears of the 370 are drilled for screw fasteners (see Fig. 1-1). 
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LATCH RELEASES     
  

Figure 1-1. Location of the Rackmount Latch Release. 

To prevent equipment damage, do not short the collector and emitter 

terminals to one another. 

if an item to be tested does not fit under the plastic protective cover, 

external test fixturing may be required. Refer construction of external 

test fixturing to a qualified serviceman. Refer also to the service manual 
for information that pertains to external test fixturing. 
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Rackmounting. The 370 fits most commercial consoles and 19-inch racks with rail 
holes that conform to universal spacing. See Figure 1-2 for hole spacing details. When 
rackmounting the 370, take note of the following: 

  MIL STO 189 “UNIVERSAL” SPACING 
SPACING EIA RS 340, RETMA 

NOMINAL 
ACTUAL, 

       
BASELINE 078" NOM 

(Rack) CLEARANCE     
  

Figure 1-2. Rackmount Hole Spacing. 

The 370 weighs more than 75 tbs. To avoid personal injury, use care 
when lifting the instrument, and where required, seek help in lifting and 
positioning the 370 in to the rack. Once the 370 is installed in a rack, use 
care that when extended, the 370 does not tip the rack forward, causing 
personal injury or instrument damage. 

Ailow one inch clearance above and below, and on the left and right sides of the 370 for 
air circulation. Allow at least three inches of clearance between the 370 rear panel and 
the rack enclosure for adequate cooling air and to provide cable clearance. The depth of 

the 370 from behind the rack ears to the rear panel is 18.9 inches, The rack depth must 
be at least 22 inches (see Fig. 1-3) to meet the rear clearance requirement.
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The 370 is 12.25 inches high, a multiple of 1.75 inches (the standard rack spacing). If the 

370 is installed in a rack with standard hole spacing, and positioned some multiple of 

4.75 inches from the bottom or top, all holes should line up and no drilling should be 

required. 

The slide-out tracks mount easily to the rack front and rear vertical mounting rails if the 

inside distance between the rails is within 19.8 to 26.5 inches. If the tracks are to be 

installed in a rack having other dimensions, provide extra support (for example, 

extensions to the rear mounting brackets) for the rear ends of the slide-out tracks. 

The front rack rails must be at least 17 inches apart. The front lip of the stationary-track 

section mounts in front of the rail, (Use bar nuts behind untapped front rails.) The front 

lip of the stationary track section must mount in front of the front rail to allow the 370 

spring latch to function properly. 

The slide-out tracks consist of two assemblies, one for each side of the instrument. 

Each assembly consists of three sections (see Fig. 1-4). The stationary section of each 

track attaches to rack rails as shown in Figure 1-5. The chassis section mounts on the 

instrument and ig installed at the factory. The intermediate section fits between the 

other two sections, allowing the instrument to be fully extended out of the rack. 

  

       
      
  

eo FROM BACK OF RACK EARS —-| 
TO FARTHEST POINT ON 

REAR PANEL 

mn RACK DEPTH 22° nn     
  

Figure 1-3. Rackmounting Length and Clearance. 
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10-32 PHS 
SCREWS ——.& 

       

  

   

  

   

      

> 

STATIONARY 
SECTION 

  

    

   

     

    

  

CHASSIS 
SECTION 

AUTOMATIC 
LATCHES. 

INTERMEDIATE 
MOUNTING 
BRACKET 

40-32 PHS 
SCREWS 

STOP LATCH 
HOLES 

FLAT BAR 
NUTS 

*ENGAGES WITH RACK RELEASE LATCH 
MOUNTING HARDWARE SUPPLIED WITH THE SLIDES   
  

Figure 1-4. Rackmounting Hardware. 

  

  

BAR NUT BAR NUT, 
{Use if the front rail is not tapped) | erowrnarn |_| a 5 

| i 

  

‘\ a | 
L           

  

x Me (2)_Deep Rack Mounting 
a REAR 

RAH BAR NUT oa i" 

  

  
{1} Front Rait Mounting {3) Shallow Rack Mounting     
    Figure 1-5. Mounting Stationary Rackmount Sections. 
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The stationary and intermediate sections for both sides are shipped as a matched set 

and should not be separated. The package includes matched sets for both sides and 

mounting hardware. To identify the assemblies, note that the automatic latch and 

intermediate section latch stop holes are located near the top when the matched sets 

are properly mated to the chassis sections. 

1. Select the appropriate holes in the rack rail, using Figure 1-2 as a guide. 

2. Mount the stationary-track sections to the front rack rails with truss head screws 

{and bar nuts, if necessary). 

3. Mount the stationary-track sections to the rear rails, using one of the methods 

depicted in Figure 1-5. Note that the rear mounting bracket can be installed to fit 

either deep or shallow cabinet racks. 

4. After mounting the instrument in the slide-out tracks, adjust for proper width by 

loosening the front and rear screws and allowing the slides to seek the proper 

width. Center the instrument, then tighten the screws. 

5. Push the instrument into the rack, and check that the automatic spring latch 

engages the spring latch catch to hold the instrument in place. 

6. Extend the instrument out of the rack by pulling the rackmount latch releases on 

the front panel (see Fig. 1-1) out to disengage the spring latches. Then, pull the 

instrument out. 

7. Once the instrument is out of the rack, press the latch release and push the 

instrument back into the rack, 

Rackmount to Cabinet Conversion. To convert the 370 rackmount version to a 

cabinet model, use the following procedure (see Fig. 1-6): 

1. Remove the bracket from each corner of the instrument rear panel. 

2. Replace the left and right side panels with cabinet model side panels. 

3. Mount a carrying handle assembly on the left and right sides of the top. 

4, Fasten a foot at each corner on the bottom of the instrument. 

Cabinet to Rackmount Conversion. To convert the 370 cabinet model to a 

rackmount version, use the following procedure (see Fig. 1-6): 

4. Remove the bracket from each corner on the rear panel. 

2. Replace the side panels with rackmount version side panels. 

3. Attach brackets at each corner on the rear panel. 
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4. Remove both carrying handie assemblies: 

a) Remove the plastic retainer caps that conceal the screws located at each end 

of the handle. 

b) Remove the screw, spacer and bar nut, then lift off the carrying handle 

assembly. 

  

  

PLASTIC RETAINER CAP BRACKET      
   
   

    

\ KD SPACER J 

i BAR wr Sey “4 

a 8-32 PNH SCREW 

CABINET VERSION 
“A SIDE PANEL 

    

RACKMOUNT VERSION 
SIDE PANEL   6-32 PNH SCREW. | 

40-32 

ae OVAL HEAD SCREW 
  

  

  
Figure 1-6. Cabinet-to-Rackmount Conversion, 

1414



  

  

General Information-~370 
  

REPACKING FOR SHIPMENT 

If this instrument is to be shipped long distances, we recornmend that the instrument be 

repackaged the same as when it arrived. The cartons and packaging material in which 

your instrument was shipped should be saved and used for this purpose. 

Hf your instrument is to be shipped to a Tektronix Service Center for service or repair, 

attach a tag to the instrument showing the following: 

Owner of the instrument (with address), 

Name of a person at your firm to contact, 

Instrument type 
instrument serial number 

Description of the service required. 

If the original packaging is unfit for use or not available, package the instrument as 

follows: 

1. Obtain a corrugated cardboard shipping carton with a 375-pound test strength that 

has inside dimensions at least six inches greater than the instrument dimensions. 

2. Surround the instrument with polyethylene sheeting to protect the finish. 

3. Cushion the instrument on all sides by tightly packing dunnage or urethane foam 

between the carton and the instrument, allowing three inches on ail sides. 

4. Seal the carton with shipping tape or with an industrial stapler. 

5, Write the address of the Tektronix Service Center and your return address on the 

carton in one or more prominent locations. 

SPECIFICATION 

Performance Conditions 

The following electrical and environmental characteristics are valid for instruments 

operated at ambient ternperatures from +10° C to +40° C after an initial warmup 

period of 20 minutes, when previously calibrated with a temperature from +15 to 

+25° C. 

1-12



  

  

General information—370 
  

Table 1-4 
Electrical Specification 
  

Characteristic 
Performance 
Requirement 

Operation 
information 

  
  

COLLECTOR SUPPLY 
  

Polarity 

+LEAKAGE Applies positive de voltage to 

the collector terminal. 

Measures emitter current. 
Sensitivity is increased 1000 

times. 
  

+DC Applies positive de voltage to 

the collector terminal, 

Measures collector current. 
  

+ LO Applies positive full-wave 

rectified sine wave to the 

collector terminal. Measures 
collector current. 
  

AC Xs Applies line-frequency sine 
wave to the collector terminal. 

Measures collector current. 
  

Applies negative full-wave 

rectified sine wave to the 
collector terminal. Measures 

collector current, 
  

—dC Applies negative de voitage to 

the collector terminal. 

Measures collector current. 
  

—~LEAKAGE Applies negative dc voltage to 

the collector terminal. 

Measures emitter current. 
Sensitivity is increased 1000 

times. 
  

DC Mode Ripple 2% or less of voltage or 0.1% 
or less of full-range voltage. 

AC p-p open circuit 

Measurement, 
  

Max Peak Volts 

LOW range 16V, 80V, 400V 
  

HIGH range 2000V 
  

Voltage Accuracy   Peak open circuit voltage on 
all ranges within +10, —0%   at MAX PEAK POWER of 

50 WATTS 
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Table 1-4 (cont) 
Electrical Specification 
  

  
  

  

  

  

  

  

  

  

Performance Operation 
Characteristic Requirement Information | 

Range 16V. 80V. = 400V.-2000V 

Max Peak Current 1A 2A 044 0.054 

Peak Current, pulsed 20A 4A O8A 0.1A 

Minimum Series 0.26 64 160 20K 

Resistance (ohms) 

Maximum Series 800 20K 500K 12.5M 

Resistance (ohms) 

Series Resistance 0.26 13 6.4 32 

Available (ohms, + 5% 160 800 4k 20K 
or +0.1 ohm) 400K SO0K 25M 12.5M 

Peak Power Watts 

LOW range 220w SOW 10W 2W Derived from nominal peak 

(16, 80 and 400V) 04W 0.08W open-circuit collector vol- 

tages and nominal series 
resistance values. 

HIGH range 50W 10W 2W 04W 

(2000 V) 0.08W 
  

Variable Collector 

Supply 

0 to 100.0% Uncalibrated variable 

collector supply amplitude 

control from 0 to 100% in 
0.1% increments. 

  

Resolution 

% Indicator (5 LEDs) 

0.1% 
Indicates approximate % 

of MAX PEAK VOLTS 
  

Safety interlocks Applies to all ranges 16, 

80, 400, 2000 V). The 
protective cover must be in 

place over test terminais 

and lid shut before voltage 
can be applied to the 

collector terminals. 
  

Collector Supply 
Disabled (LED)     Amber light on indicates 

interlock is open. 
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Table 1-4 (cont) 
Electrical Specification 
  

  
  

Performance Operation 
Characteristic Requirement information 

Warning Indicator Red light on indicates 
dangerous voltage maybe 

applied to collector 
terminal. 

  

Py Limiter Indicator Indicates that internal 
: sensing circuit automatic 

protection is operating. 
  

Looping compensation Cancels stray capacitance 
between collector terminal 
and ground.     

  

NOTE 

The collector supply is limited to a maximum continuous peak current 
operating time under the following duty cycle and ambient temperature 
conditions: 

  

With the PEAK POWER WATTS at 50 or 220, the following limitations 
apply: 

50w:Maximum continuous operating time at rated current (100% duty 
cycle) into a short circuit is 20 minutes at 25° C ambient, or ten minutes 
at 40° C ambient. 

  

220w:Maximum continuous operating time at rated current (100% duty 
cycle) into a short circuit is 30 minutes at 25° C ambient, or 90 seconds 
at 40° C ambient. 

Alternatively, the duty cycle may be limited to 50% at 25° C ambient or 
25% at 40° C ambient. (A normal family of transistor curves will produce 
a duty cycle effect to 50% or less, even if operated continuously.) 
Collector Supply over-dissipation temporarily shuts off the power, turns 
on the amber COLLECTOR SUPPLY VOLTAGE DISABLED indicator, 
and prints a message on the screen. No damage results when over- 
dissipation occurs. 
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Table 1-4 (cont) 
Electrical Specification 

  

  
  

  

  

  

  

  

Performance Operation 

Characteristic Requirement information 

STEP GENERATOR 

Accuracy (Current or 
voltage steps including 

Offset) 

Incremental 1.5% 

Absolute Less than 1.5% x total output 

+ 3% x AMPLITUDE setting 

+ 1 mV or 1 nA. (less than 
1.5% of total output +10% of 

STEP/OFFSET setting 

+1 mV or 1 nA with STEP 

MULTI .1X enabled.) 

Offset Control Range Variable from — 10 to +10 

times STEP AMPLITUDE. 

Resolution STEP/OFFSET AMPLITUDE 

setting X1%. 

Current Mode 

Amplitude R 50 nA to 200 mA in 1-2-5 Selected by 

mplitude Range sequence of 21 steps. STEP/OFFSET 
AMPLITUDE. 

  

Maximum Current 20 times STEP AMPLITUDE, 

except 10X STEP 
AMPLITUDE when control is 

set to 200 mA. 
  

Maximum Voltage At least 10 V. 
  

  

Maximum Opposing | Ten times STEP AMPLITUDE 

Offset Current 

Maximum Opposing | Less than 7 V. 

Volts     
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Table 1-4 (cont) 
Electrical Specification 
  

Characteristic 
Performance 
Requirement 

Operation 
information 

  

  

Ripple Plus Noise Less than 0.5% x STEP 

AMPLITUDE + 1 nA 

BW:20 MHz. 
  

Voltage Mode 

Amplitude Switch 

Range 
50 mV to 2V, in 1-2-5 

sequence. 
  

Maximum Voltage 20 times STEP AMPLITUDE 
  

Maximum Current At least 2 A at 10 V or less; 
10 mA at 40 V. 
  

Short Circuit 

Current Limiting 

20 mA, 100 mA, 500 mA, 2 A 

+60%, —20% 
Selected by CURRENT 
LIMIT switch 

  

Maximum Opposing 

Offset Volts 

10 times STEP AMPLITUDE. 

  

Maximum Opposing 

Current 

Less than 10 mA 

  

Ripple Plus Noise Less than 0.5% x STEP 

AMPLITUDE + 1nA 
BW:20 MHz 
  

Step Rates 2 x Line frequency (1 x Line 

frequency in ac collector 

supply mode). Steps occur at 
zero collector voltage. 
  

Pulsed Steps 80 u or 300 » ws wide + 10%, 

at mesial line, with 1 kQ load, 
1 mA STEP/OFFSET. 
  

Steps and Offset 

Polarity   
Corresponds to Collector 

Supply Polarity when STEP 
GENERATOR POLARITY 

INVERT disabled. Opposite to 

Collector Supply Polarity 
when STEP GENERATOR 

POLARITY INVERT is 

selected or CONFIGURATION 
switch is set to 
BASE=COMMON, 

BASE= COMMON 

configuration disables STEP 
GENERATOR INVERT.     

REV JUL 1986 1-17



  
  

  

  

General Information —370 
  

Table 1-4 (cont) 
Electrical Specification 

  

Characteristic 
Performance 
Requirement 

Operation 
Information 

  
  

Number of Steps Ranges from 0 to 10. 
  

  

AUX SUPPLY 

Range From —40 to +40 volts in 

20 mV increments. 

Accuracy Within 50 mV + 1.5% of total 

output 
  

Output current At least 100 mA at +20V 
  

At least 10 mA at +40 V 
  

Ripple plus noise   Less than 50 mV p-p 
  

NONSTORE VERTICAL DEFLECTION SYSTEM 
  

NONSTORE MODE 

Cursor CROSS and WINDOW 

Accuracy Within 0.06 division. 
  

Collector Current 

Range 1 wAldiv to 2 A/div in 1-2-5 

sequence of 20 steps. X10 
MAG extends maximum 
sensitivity to 100 nA/div (1 nA 

resolution). 
  

Accuracy Within 2% of crosshair cursor 

readout + 0.1 x VERT/DIV 

settings. 

  

Maximum displayed 

noise or ripple 

1% or the following, 
depending on setting of MAX 

PEAK VOLTS 
  

16 80 400 2000 
  

WA WA 2A 5uA p-p 
  

Emitter Current Range 1 nA/div to 2 mA/div in 1-2-5 

sequence of 20 steps. X10 
MAG extends maximum   sensitivity to 100 pA/div.   Collector Supply Polarity is 

either +LEAKAGE or 

—LEAKAGE. 
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Table 1-4 (cont) 
Electrical Specification 
  

  

  

Performance Operation 
Characteristic Requirement Information 

Accuracy Within 2% of crosshair cursor 

readout + 0.1 x VERT/DIV 

settings, +1 nA. 
  

Maximum displayed 

noise or ripple 

1% or the following, 

depending on setting of MAX 

PEAK VOLTS: 
  

  

  

  

  

  

16 80 400 2000 

1nA 1nA 2nA) SnAp-p 

Step Generator Display 

Range 1 step/division 

10 steps/division with STEP MULTI .1x 

1 step/10 divisions with VERT x10 

Accuracy Within .3 division 
  

Display offset Vertical offset range: + 10 
divisions in half-division steps. 
  

Display mag X10 

accuracy 
0.5% of readout +0.3 div X 

setting. 
  

Display invert accuracy Within 0.1 div X setting. 
  

DIGITAL STORAGE VERTICAL ACQ' UISITION 
  

A/D converter 

Resolution 10 bits for 10.24 divisions, 

100 counts per division. 
  

max data points 1024 
  

max sampling rate line frequency x 1024 
  

min sampling rate line frequency x 2 
  

Collector Current 

Range 1 pA/div to 2 A/div in 1-2-5 

sequence of 20 steps. X10 
MAG extends maximum 
sensitivity to 100 nA/div (1 nA 

resolution). 
  

Accuracy   Within 1.5% of dot cursor 
readout + 0.3 x VERT/DIV 

setting.   
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Table 1-4 (cont) 
Electrical Specification 

  

  
  

  

  

  

  

  

  

  

Performance Operation 
Characteristic Requirement information 

Emitter Current 

Range 1 nA/div to 2 mA/div ina 1-2-5 | LEAKAGE mode 

sequence of 20 steps, X10 

MAG extends max sensitivity 

to 100 pA/div (1 pA 

resolution). 

Accuracy Within 1.5% of dot cursor 
readout + 0.3 x VERT/DIV 

setting +1 nA. 

Step Generator Display 

Range 1 step/division 

1 step/10 divisions with VERT x10 

10 steps/division with STEP MULTI .1x 

Accuracy Within 0.3 division 

Display offset Vertical offset range: +10 

divisions in half-division steps. 

Accuracy Within 0.5% of offset readout 

+ 0.01 x VERT/DIV setting. 
  

Display Mag Accuracy 0.5% of readout +0.3 x 

VERT/DIV setting. 
  

Display Invert Accuracy Within 0.04 x VERT/DIV and 

HORIZ/DIV settings. 
  

NONSTORE HORIZONTAL DEFLECTION SYSTEM 
  

Cursor Accuracy Within 0.06 division 
  

Collector voits 

Range 50 mVidiv to 500 V/div in a 1- 
2.5 sequence of 21 steps. X10 

MAG extends maximum 

sensitivity to 5 mV/div (60 V 

resolution). 
  

Accuracy Within 2% of crosshair cursor 
readout + 0.1 x HORIZ/DIV 

setting. 
  

Displayed Noise 16 «80 «©6400 2000V 
  

2 10 «50 4 =—.250 mV p-p     
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Table 1-4 (cont) 
Electrical Specification 
  

Characteristic 
Performance 
Requirement 

Operation 
information 

  

  

Base/Emitter Volts 

Range 
50 mV/div to 2 V/div in 1-2-5 
sequence of 6 steps. X10 

MAG extends sensitivity to 
5 mV/div (50 nV resolution). 
  

Accuracy Within 2% of crosshair cursor 

readout + 0.1 x HORIZ/DIV 

setting. 
  

Input Impedance At least 100 Megohms 
  

Displayed noise Less than 10 mV p-p 
  

Step Generator Display 

  

  

  

  

  

Range 1 step/division 

1 step/10 division with HORIZ 

x10 

10 steps/division with STEP MULTI .1x 

Accuracy Within 0.3 division 

Display offset Horizontal offset range: +10 

divisions in half-division steps. 

Accuracy 0.5% of offset readout + 0.1 

x HORIZ/DIV setting. 
  

Display Mag Accuracy 0.5% of readout +0.3 x 

HORIZ/DIV setting. 
  

Display Invert Accuracy Within 0.1 x HORIZ/DIV 

setting. 
  

DIGITAL STORAGE HORIZONTAL ACQUISITION 
  

A/D converter 

Resolution 10 bits for 10.24 divisions. 

100 counts per division. 
  

Max data points 1024 
  

Max sampling rate line frequency x 1024 
  

Min sampling rate   line frequency x 2     
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Table 1-4 (cont) 
Electrical Specification 

  

  
  

  

  

  

  

  

  

  

  

  

  

Performance Operation 
Characteristic Requirement Information 

Collector volts 

Range 50 mV/div to 500 V/div in 1-2- 
5 sequence of 21 steps. X10 

MAG extends maximum 

sensitivity to 5 mV/div (50 nV 
resolution). 

Accuracy Within 1.5% of dot cursor 

readout + 0.03 x HORIZ/DIV 
setting. 

Base/Emitter Volts 

Range 50 mV/div to 2 Vidiv in a 1-2-5 
sequence of 6 steps. X10 
MAG extends maximum 

sensitivity to 5 mV/div (50 2V 

resolution). 

Accuracy Within 1.5% of dot cursor 
readout + 0.03 x HORIZ/DIV 
setting. 

Step Generator Display 

Range 1 step/division 

1 step/10 divisions with HORIZ x10 

10 steps/division with STEP MULTI .1x 

Accuracy Within 0.3 division 

Display offset Vertical offset range: +10 
divisions in half-division steps. 

Accuracy 0.5% of offset +0.01 x 
HORIZ/DIV setting. 
  

Display Mag Accuracy 0.5% of readout +0.3 x 
HORIZ/DIV setting. 
  

Display Invert Accuracy   Within 0.04 X VERT/DIV and 

0,04 X HORIZ/DIV setting.   
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Table 1-4 (cont) 
Electrical Specification 
  

Characteristic 
Performance 
Requirement 

Operation 
information 

  
  

ACQUISITION MODES 
  

  

  

  

  

  

  

  

NORMAL 

ENVELOPE Vertical envelope, Horizontal 

envelope 

AVERAGING Averages last four or last 32 

acquisitions 

CRT AND READOUT 

CRT 

Type Electrostatic deflection 

Phosphor P31 

Acceleration 42 kV typical 

Potential 

Screen Size 7” diagonal 
Internal graticule and on- 

screen scale factor readout. 
  

Total Addressable 7000 x 1000 

  

  

  

Points (Graticule 

Area) 

Geometry 1/2 minor division or jess of tilt 
or bowing; 3/4 minor division 

or less of keystone. 

Resolution At least 10 lines/div 

Spot Size Within 0.95 mm at screen 
center; Elsewhere on screen: 

Within twice center vaiue. 
  

Orthogonality 90°, within 0.3°. 
  

Trace Rotation 

Range 

At least +3°. 

  

READOUT 
    Automatic on-screen display. 

Over range shown by a 
flashing display.     
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Table 1-4 (cont) 
Electrical Specification 

  

  
  

  

  

a. Performance Operation 
Characteristic Requirement information 

Per Vertical Division | 100 pA to 2A. 

Per Horizontal 5 mV to 600 V. 

Division 

Per Step 5 nA to 200 mA and § mV to 

2Vv 
  

BETA or gm Per 500 x 10° to 400 x 10° for 

  

  

  

  

  

Division BETA and 50 x 10° to 400 8 
for gm. 

CURSOR 4.digit Horizontal and Vertical 

values without x10 MAG, 5- 

digit with MAG. 

OFFSET 4.digit value. 

AUX SUPPLY —40.00 V to +40.00 V 

TEXT DISPLAY 

Text Area 

Alphanumeric SP,|,....A,B, GPIB-accessible by using 

Character Font (1) 

  

Qf ADYiZreoe 
recognized as micro 

  

TEXT command 

  

Alphanumeric 
Character Font (2) 

AB......Y,Z,(space),m,u, 
1,0.,,0,4 9/76) u is 
recognized as micro 

Accessible by using 

VERTICAL and 

HORIZONTAL knobs. 
  

Maximum TEXT 

Characters 

24 

  

Character Size Approximately 3 mm height, 

2mm width. 
  

  

  

  

CONNECTORS 

Adapter Connectors 

Collector Collector C, B, and E stands for 

sense collector, base, and 
emitter, respectively. 

Maximum output +2000 Sense connectors allow 

vohage Kelvin sensing of voltage 

for high-current device. 

Maximum output +204 

Current     
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Table 1-4 (cont) 
Electrical Specification 
  

Characteristic 
Performance 
Requirement 

Operation 
information 

  

  

Base 
Base Sense 

Emitter 
Emitter Sense 
  

Maximum output 
voltage AV 

+40V 

  

Maximum output 

Current 

#20A 

  

Step Gen Out 

Connector 

Maximum output 

voltage A 
  

Maximum output 

Current 
  

Aux Supply Connector 
Maximum output 

voltage and current +40 V @+10 mA, or +20V 
@+100 mA. 
  

Ext Base or Emitter 

  

  

  

  

Connector 

Maximum output +£40V 

voltage AN 

Maximum output +2A 

Power source 

Line voltage Ranges 115 VAC 230 VAC 

High 107 VAC to 214 VAC to 

132 VAC 250 VAC 

Low 90 VAC to 180 VAC to 
110 VAC 220 VAC 
  

Line Frequency Range 48.0 to 66.0 Hz. 
  

Power Consumption 

Max. 

Typical   400 W 3.5A at 132 V 60 Hz 

120 W 1.3 A at 115 V 50 Hz.     
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Table 1-5 
Mechanicai Specification 

  

Characteristic Performance Requirement 
  
  

  

  

  

Weight (Std.) 35 kg (77 ibs.) 
(Option 1R) 36 kg (79.2 Ibs.) 

Height 326 mm (12.8 in) with feet 

310 mm (12.2 in) without feet 

Width 429 mm (16.9 in) 

Depth 635 mm (25.0 in) 
  

Table 1-6 
Environmental Specification 

  

Characteristic Performance Requirement 
  
  

Temperature 

Non-Operating —40 to +65° C. 
  

Operating +10 to +40° C. 
  

Altitude 

Non-Operating 

Operating 

to 50,000 feet 

to 15,000 feet 
  

Maximum operating temperature decreases 1° C each 1,000 feet above 5,000 feet. 

  

Humidity 

Non-operating and Tested non-operating at 60° C and operating to meet 

  

operating MIL-STD-810C method 507. 1 procedure IV, modified 

as. specified in MIL-T-28800B paragraph 4.5.1.1.2. 

Five cycles (120 hours) at 80% relative humidity. 

EMC 
{Electromagnetic compatibility) 

Conducted Emissions   DIN 57871/VDE 0871/6.78 CLASS B 
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Table 1-6 (cont) 
Environmental Specification 
  

Characteristic Performance Requirement 
  

  

Susceptibility CS06-MIL-STD-461B PART 5 PLUS ADDITIONAL 
REQ. 

CS01-MIL-STD-461B PART 7 

CS02-MiL-STD-461B PART 4 

Radiated Emissions DIN 5771/VDE 0871/6.78 CLASS B 
Susceptibility 

  

RS03-MIL-STO-461B PART 7 LIMIT TO 1 GHZ 
RS01-MIL-STD-461B PART 4 CHARACTERIZATION 

ONLY 

Electrostatic Discharge Mainframe—15kV 

Bubble cassette—SkV 
Adapter-—5kV 

Vibration (operating) Tested to MIL-T-28800B, Section 4.5.5.3.1; 15- 

minute sweep along each of three major axes at a 

total displacement of 0.015 inch p-p (2.3G at 55 Hz), 
with frequency varied from 10 Hz to 55 Hz to 10 Hz. 

Held 10 minutes at each major resonance, or if no 

major resonance present, held 10 minutes at 55 Hz. 

Shock (nonoperating) Tested to MIL-T-28800B, Section 4.5.5.4.1;30 G, 

half-sine, 11 ms duration, three shocks per axis 
in each direction for a total of 18 shocks. 

Bench Handling Meets MIL-STD-810C, Method 516.2, Procedure V 
(MIL-T-28800B, section 4.5.5.4.4). 

  

  

  

  

  

  

Packaged Transportation Meets the limits of the National Safe Transit 
Drop Association test procedure 1A-B-2; 10 drops 

of 24 inches. 

Package Transportation Meets limits of the National Safe Transit Association 

Vibration test procedure 1A-B-1; excursion of 1 inch p-p at 
4.63 Hz (1.1G) for 60 minutes.     
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interface Specification 

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Table 1-7 
Parallel Interface Pin Assignment Tabie 

Signal | Return 
Pin No. |Pin No.|Signal | Direction Description 

1 19 STROBE | OUT An active low strobe qualifies 
data. Data may be latched on STROBE 

low or may be clocked on positive 

transition of STROBE. 

2 20 DATA 1 OUT INPUT DATA LEVELS~——A logic one is 

INPUT DATA LEVELS-A logic one is 
represented by a high level. 

3 24 DATA 2) | OUT 

4 22 DATA 3 | OUT 

5 23 DATA 4 | OUT 

6 24 DATA 5 | OUT 

7 25 DATA6 | OUT 

8 26 DATA 7 | OUT 

9 27 DATA 8 [OUT 

10 28 A CKNLG | IN A CKNLG-An active low strobe that 

flags the host that a transaction is 

completed, 

11 29 BUSY iN A high-active signal indicates that the 

plotter is not ready for data. 

12 30 PE IN Paper Empty-A jow signal indicates 

that the plotter is not paper set. 

13 - SLCT - Not used. 

14 - NC - Not used. 

15 - NC - Not used. 

16 - NC Not used. 

17 . FG - 370 chassis GND. In the 370, the 

chassis GND and the iogic GND are 

isolated from each other. 

18 - +5V OUT +5V 

19-30 . GND - TWISTED-PAIR RETURN signal GND 

level. 

31 - TNT OUT Low for Plotter initialize.           
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Table 1-7 (cont) 
Parallel Interface Pin Assignment Table 

  

  
  

  

  

  

  

Signal | Return 
Pin No. | Pin No.|Signal | Direction| Description 

32 - FAULT IN The 370 aborts data transmission when 
ERROR signal is low. 

33 - NC - Not used. 

34 - NC - Not used. 

35 - NC - Not used. 

36 ~ NC - Not used.         
  

Cable. CENTRONICS 36-pin 1/F cable. (see Fig.1-7). 

Electrical Specifications 

All input/output signals are TTL-compatible. 

(lol 20 mA) 
(loh —10 mA) 

Recorded Data (Bubble Memory). The Bubbie Memory interfaces only with the 

370 Programmable Curve Tracer. The Bubble Memory cassette has a capacity of 128K 

bytes, and can store the data for 16 curves and 16 setups. 

  

  

            

    

  

18 17 1615141312 1110 9 8 7 6543 2 4 
  

     

  

                                                                                

  

    
  

Figure 1-7. 18-bit Parallel Interface Connector. 
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GPIB Interface. The IEEE-488-1978 (GPIB) standard defines the GPIB interface 

functions and the allowed subsets of those functions. 

  

  
  

  
  

Function implemented As 

Source handshake SH1 

Acceptor Handshake AHi 

Talker Té 
Listener L4 
Service request SR1 

Remote Local RL2 
Parallel poll PPO 

Device clear Dc1 

Device trigger DTO 
Controller co 

ACCESSORIES 

Standard Accessories 

Operators Manual 
Pocket Reference Guide 
Instrument Interface Guide 

FUSE 250V, 2A, medium-bio 
125V, 4A, medium-blo 

Protective Cover 

Bubble Cassette 

Power Cord 

Text Fixture Adapters 

Blank adapter 
In-line adapter 

Axial Lead Adapter 
4 & 6 Lead Transistor Adapter 

Optional Accessories 

TO-3/TO-66 Adapter 

Offset Lead/Power Adapter 

Long-Lead Transistor Adapter 
Long-Lead FET Adapter 

4 and 6-Lead FET Adapter 

IC Adapter 
Service Manual 

Camera Adapter, (C59AP) 
Camera Adapter, CSC op, 04 

Camera Adapter, C4 op. 02 

1-30 

070-6064-00 
070-6066-00 

070-6067-00 
159-0260-00 

159-0259-00 
337-3344-00 

020-1310-00 

161-0066-00 

A1001 

A1002 
A1005 

A1007 

A1003 

A1004 

A1006 
A1008 

A1009 
A1010 

070-6065-00 

016-0244-06 
016-0357-01 

016-0357-01 
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SECTION 2 

CONTROLS, INDICATORS AND 
CONNECTORS 

  

All controls, indicators and connectors required for normal operation of the 370 are 

located on the front and rear panels of the instrument. In addition, readout of the 

controls and measurement functions is provided on the crt. Become familiar with all 

these functions to effectively operate the 370. 

Figure 2-1 shows the Front-panel controls, indicators and connectors. Figure 2-4 shows 

the rear-panel controls and connectors. Refer to these illustrations while using the 
following. 

(1) 

6) 

INTENSITY 

Controls 

NON STORE/ 

STORE 

VIEW 

READOUT/ 
CURSOR 

FOCUS 

GRAT ILLUM 

POSITION Conirols 

TRACE ROTATION 

CRT CONTROLS 

There are three intensity controls: NON STORE/STORE, 

VIEW, and READOUT/ CURSOR. The DOT cursor 

intensity is always proportional to NON STORE/STORE or 
VIEW intensity. The READOUT/CURSOR intensity control 

has no effect on DOT CURSOR intensity. 

controls display brightness in the NON STORE or STORE 

modes. 

controls display brightness in the VIEW mode. 

controls readout, Cross Hair Cursor, and Window display 

brightness. 

controls display focus. 

controls internal graticule illumination. 

Operator-adjusted screwdriver controls that vertically and 

horizontally position the display. Adjustable range is at 

least one division. These adjustments do not affect the 
acquired curve data accuracy. CRT CAL controls (refer to 

DISPLAY section) are provided for accurate positioning. 

Operator-adjusted screwdriver contro! for horizontal trace 

alignment. Once adjusted, readjustment is not required 
during normal instrument operation. 

MEASUREMENT 
The 370 has two measurement modes, REPEAT and SINGLE. These modes determine 

the step generator output mode. 
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(8) REPEAT 

(7) SINGLE 

The step generator creates the family of steps repetitively, 

making a continuous display of a family of characteristic 

curves. The characteristic curve farnily is displayed on the 
ert when the display mode is set to NON STORE, STORE 

or COMPARE. Stored curves produces a flicker-free 

display. 

Step Generator produces a single family of steps each time 

the SINGLE key is pressed. The Collector Supply and the 

Auxiliary Supply always provide power regardless of the 
SINGLE function. in the Store or Compare modes, the 

display is refreshed each time SINGLE is pushed. 

BUBBLE MEMORY INDEX 
The internal bubble memory system stores characteristics curves and front-panel 

setups. The Bubbie Memory index dispiay indicates the memory location that identifies 
where curves or setups are stored in the Bubble Memory. Up to sixteen storage 

displays and sixteen front panel setups can be stored in a bubble memory cassette. 

(8) Bubble Memory 

Index display and 

control 

2-2 

indicates the bubble memory location for ENTER/TEXT, 

VIEW, SAVE and RECALL functions. The BUSY lamp 

indicates the bubble i/O operation. The control next to the 

up and down arrows allows selection of the memory 
location. 

REV JUL 1986



Controls, 
indicaiors 

and 
C
o
n
n
e
c
t
o
r
s
-
—
-
3
7
0
 

a e
e
e
  
 

 
 

  

@) 
/ 

> 

 
 

 
 

   

8 

          

 
 

 
 

  

 
 

 
 

 
 

 
 

 
 

   
 

 
   

   
 

      
          
 
 

 
 

  
  

 
 

  
 
 

 
 

 
 

 
 
 
 

      
     
 

 
 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

  
  

  
  

  
 
 

 
 

 
 

    
    
Nd f 

P
e
e
 

© 
b 

ddd 
Fig. 

2-1. 
Front 

- 
panel 

controls, 
indicators 

and 
connectors. 

 
 

  

2-3 

 



  
  

Controls, Indicators and Connectors—370 
    

DISPLAY MODE 

The Display mode controls select one of the following display modes: 

  

NON STORE 
STORE 
COMPARE 
VIEW 

  

The 370 provides only one display mode at a time. 

(9) NON STORE Provides a real-time analog display of DUT characteristics. 

(10) STORE Digitally acquired curves are displayed on the crt. ACQ 

: control setting (see DISPLAY description) selects the 

; acquisition mode. 

(11) ENTER/TEXT Stores the currently displayed digital storage curves in the 

bubble memory cassette. The Bubble Memory Index 

display indicates the memory location where the current 

display will be stored. The Enter function is not used with 

the Non Store and Compare display modes. 

(12) COMPARE Displays STORE and VIEW curves simultaneously. 

(13) VIEW Displays the previously entered curves from the bubble 

memory cassette. Bubble Memory index display indicates 

the display curve identification number. CURVE ID number 

is displayed at the bottom right of the crt and is erased if 

any setting is changed. If any setting is changed while in 

View mode, the display mode is changed to Store mode 

automatically to reflect the setting change result. 

  

SETUP 

The setup save/recall function allows you to save or recall a group of front panel 

settings. Ail of the front panel settings, except those stated in TABLE 2-1, can be stored 

in or recalled from the bubble memory cassette. The up/down contro! selects the index 

nurnber of the Bubble Memory. 
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(14) SAVE 

(15) RECALL 

Front panel setups are saved in the bubble memory 

cassette when SAVE is pressed. The bubble memory index 
display indicates the index number of the Bubble Memory 

location where the setups are stored. 

Recalls a previously-stored group of 370 front-panel 
sattings. When RECALL is pressed, the 370 is set to the 

front-panel settings stored in bubble memory, and the 

display rode is set to the STORE mode. SETUP ID 

number is displayed at the bottom center of the crt and is 
erased after any setting is changed. 

TABLE 2-1 
Front Panel Controls Settings Not Stored 
  

LEFT-RIGHT - STANDBY 
  

COLLECTOR SUPPLY 
HIGH-LOW 

LOOPING COMPENSATION 
  

DISPLAY MODE 

NON STORE 

STORE 

COMPARE 

VIEW 
ENTER/TEXT 
  

SETUP 

RECALL 

SAVE 
  

MEMORY Index 
  

CRT CONTROL 

INTENSITY 
FOCUS 

GRATICULE ILLUM 

POSITION 
TRACE ROTATION 
  

GPIB 
USER REQUEST/SRQ ID 

RESET TO LOCAL/REMOTE ADDR 
  

PLOTTER 

PLOT/BUSY CURVE 
  

2-5



  

    

  

Controls, Indicators and Connectors--370 
  

(16) HORIZONTAL 

(7) VERTICAL 

(18) DISPLAY INVERT 

2-6 

DISPLAY 

Selects horizontal deflection factors (VOLTS/DIV) and 

horizontal sources (COLLECTOR, BASE/EMITTER or 

STEP GEN). FULL Clockwise rotation: 1) Selects 
COLLECTOR voltage source, 2) Turns on the 

COLLECTOR indicator LED, 3) Displays crt readout for the 

horizontal deflection factor. In COLLECTOR position, 
horizontal deflection factor for COLLECTOR voltage can 

be selected from 50 mV to 500 V in 1-2-5 sequence. 
Counterclockwise (ccw) rotation from 500V/DIV of 
COLLECTOR position enters BASE/EMITTER position 

and the BASE/EMITTER indicator LED turns on. In 

BASE/EMITTER position, the control selects horizontal 
defection factor of either BASE or EMITTER voltage from 

50 mV to 2 V in 1-2-5 sequence of 6 steps. Either BASE or 
EMITTER voltage is determined by the CONFIGURATION 

mode, as follows: 

  

  

  

  

  

  

    

CONFIGURATION HORIZONTAL VOLTAGE 

BASE: STEP GEN BASE 

BASE: OPEN (EXT) BASE 

BASE: SHORT (EMITTER) BASE 

EMITTER: OPEN (EXT) EMITTER 

EMITTER: STEP GEN EMITTER 
  

Full counterclockwise rotation selects STEP GEN, which 

turns on STEP GEN indicator LED, and the horizontal 

deflection factor and cursor readouts disappear. 

Selects vertical deflection factors and vertical sources 

(COLLECTOR or STEP GEN). Full ccw rotation of the 
VERTICAL control displays STEP GEN signal source and 

turns on STEP GEN LED. When STEP GEN is selected, the 

VERT/DIV and vertical cursor readouts disappear. When 

COLLECTOR source signal is selected, deflection factor 

{CURRENT/DIV) changes in 1-2-5 sequence. When either 
+LEAKAGE or -—LEAKAGE mode is seiected for 

COLLECTOR SUPPLY POLARITY (EMITTER LED turns 
on), emitter current can be measured and the vertical 

deflection factor is divided by 1000. 

Horizontally and vertically inverts NON STORE or STORE 

curve at graticule center; also lights INVERT LED. 
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(19) CRT CAL 

(20) ACQ MODE 

(21) MAG 

Provides signais for checking the vertical and horizontal 

calibration of the origin of the characteristic curve: 

CAL CHK: Check ten divisions of deflection. 

OFF: Normal operation mode. 
ZERO CHK: Calibrate zero divisions of deflection. 

Determines data acquisition mode for storage display. This 

setting does not affect NON STORE or VIEW displays. 

Modes are: 

HORIZ Envelope: When HORIZ Envelope is selected, the 

horizontal minfmax envelopes of the waveforms are 

displayed. The envelope display continuously accumulates 

until a setting changes. 

VERT Envelope: When VERT Envelope is selected, the 

vertical min/max envelopes of the waveforms are 

displayed. The envelope display continuously accumulates 

until a setting changes. 

NORM: Conventional digital storage function. 

4 Average: Selects 4 times averaging for accurate and 

precise measurement. This feature provides a filter effect 

to reduce display noise. The acquisition count is displayed 

in the upper-right graticule area. 

32 Average: Selects 32 times averaging for accurate and 

precise measurement. This feature provides a filter effect 

to reduce display noise. The acquisition count is displayed 

in the upper-right graticule area. 

Horizontally or vertically offsets and magnifies NON 

STORE and STORE curve displays. MAG function does 

not affect VIEW curves. INCR or DECR shifts the curves 
0.5 division per step when MAG MODE is at x1. Total 

display offset control range is + 10 divisions. Press INCR 

and DECR to cancel offset. 

VERT X10: Vertically magnifies display by ten. INCR and 

DECR offset functions affect vertical position. 

VERT X1: Offset value is added vertically without 

magnification. INCR and DECR offset functions affect 

vertical position. 

OFF: No offset, no magnification. INCR and DECR offset 

functions are disabled.
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(22) 

(23) 

2-8 

CURSOR Mode 

Arrow and 
FAST/SHIFT 

HORIZ X1: Offset value is added horizontally with no 

magnification. INCR and DECR offset functions affect 

horizontal position. 

HORIZ X10: Horizontally magnifies display by ten. INCR 

and DEGR offset functions affect horizontal position. 

CURSOR 

The 370 provides three cursor modes: DOT, CROSS and 

WINDOW. The cursor mode up/down control selects 
cursor mode. Cursor position is set by four arrow keys. 

Cursor readout is displayed in the cursor readout area 

discussed under READOUT DISPLAY. Readout resolution 
is ten bits. When the display mode is COMPARE, cursor 

readout indicates position of DOT cursor on STORE curve. 

Differences between DOT, CROSS and WINDOW are 

described below. 

DOT: The bright dot moves on the displayed curve and the 

corresponding vertical and horizontal values are displayed 

on the crt. If a value exceeds graticule range, the 
corresponding cursor readout display blinks. DOT does not 

operate in the NON STORE mode. 

CROSS: Horizontal and vertical trace (referred to as a 
cross hair) appear in the graticule area. The vertical and 

horizontal coordinates of the cross hair intersection point 

are displayed on the crt. The cross hair is available in all 

display modes. 

WINDOW: Displays user-positioned rectangular “target 

window” to provide a “go/no-go” visual check reference. 
Operates in all display modes. Either the upper-right corner 

or the jower-left corner of the window is the reference. 

Reference coordinate values appear on the crt. 

Four ARROW keys, up (1), down (4), right (+) and left (-} are 

used to move the DOT, CROSS and WINDOW cursors. 
When the DOT cursor is selected, the cursor-move 

direction is defined as follows: Selection of the up {1) or 

rignt (-) ARROW keys move the dot to the higher step 

curve position. Selection of the down (1) or left (-) ARROW 

keys move the dot to the lower step curve position. 

Pressing both the FAST/SHIFT key and one of the 

appropriate ARROW keys accelerates cursor movement. 
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Rapid change of AUX voltage value or STEP GEN OFFSET 

value is obtained by pressing both the FAST/SHIFT key 

and appropriate AUX or STEP GEN OFFSET keys. 

Pressing both the FAST/SHIFT key and the PLOT/CURVE 

key causes the 370 to send only curve data to a plotter. 

Pressing both the FAST/SHIFT key and the USER 

REQUEST/SRGQ ID key displays the 370 firmware version 

on crt. 

Pressing both the FAST/SHIFT key and the GPIB RESET 
TO LOCAL key displays selected GPIB address and GPIB 

termination mode on crt. 

Pressing both FAST/SHIFT and ENTER/TEXT enters Text 

Editing mode, which permits user comments to be 

displayed on-screen. See Figure 2-2. In TEXT editing 
mode, 1) Press NON STORE to erase the text line, 2) 

Rotate the VERTICAL control to select the desired text 

character, 3) Rotate the HORIZONTAL control to move the 

text on the screen. Once editing is completed, press 
FAST/SHIFT and ENTER/TEXT together to exit text 

editing. Pressing RECALL, STORE, VIEW or COMPARE 

cancels text editing mode. 
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(24) 

(25) 

(26) 

(27) 

(28) 

2-10 

STEP/OFFSET 
AMPLITUDE and 

STEP MULTI .1X 

OFFSET 

LIMIT 

NUMBER OF 

STEPS 

PULSE 

POLARITY and 

INVERT 

STEP GENERATOR 

STEP/OFFSET AMPLITUDE control selects step/offset 

amplitude range and step generator output mode. The step 
amplitude ranges from 50 nA to 200 mA per step in current 

output mode and from 50 mV to 2 V per step in voltage 

output mode in a 1-2-5 sequence. The VOLTS or AMPS 
LED indicates the selected output mode. 

The STEP MULTI .1X control provides 0.1 times 

multiplication (division by 10) of the step amplitude setting. 
The STEP MULTI .1X does not affect the offset amplitude 

setting. 

AID and OPPOSE keys control offset value. The offset 

value ranges from plus 10 to minus 10 times the 

STEP/OFFSET AMPLITUDE at 1% resolution. The offset 

value ts displayed on the crt. 

AID: The step offset with the same polarity as the polarity 

setting adds to the step generator output. 

OPPOSE: The step offset with the opposite polarity as the 

polarity setting subtracts from the step generator output. 

Selects current limit when the 370 step generator is in 

voltage output mode. The LED indicates the selected 
current limit. The voltage limit for current source mode is 

fixed at seven volts. 

Selectable between 0 and 10; LED indicates selected 
number. Number 0 means Step Generator output is DC 

{constant). When the COLLECTOR SUPPLY POLARITY 
mode is +LEAKAGE or —LEAKAGE, the actual number of 

steps is automatically set to 0. 

LONG or SHORT pulse mode is enabled and the step 
generator supplies either pulsed current or voltage to the 

base terminal, as selected. Pulse width: 80 uS for SHORT 

and 300 uS for LONG. Selecting OFF disables Pulse mode. 
Selecting PULSE mode automatically selects the DC mode 

of COLLECTOR SUPPLY polarity function. 

POLARITY indicator indicates the step generator output 

polarity determined by the COLLECTOR SUPPLY 
POLARITY settings, CONFIGURATION, and the INVERT 

setting. Pressing INVERT reverses the step generator 

output polarity. The LED next to the INVERT key indicates 
if the inverted state is selected. When the configuration 

contro! is set to BASE COMMON, pressing INVERT does 
not effect the actual Step Generator polarity, and the
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polarity indicator does not change; only the INVERT 

indicator changes. Table 2-2 shows the Step Generator 

Polarity in relation to the Collector Supply Polarity, 

Configuration mode and INVERT key. For example, if the 
mode is EMITTER COMMON and the POLARITY is + (full- 

wave), +DC, or +LEAKAGE, the INVERT key controls the 

Step Generator Polarity. 

  

  

  

  

  

  

  

TABLE 2-2 
Step Generator Polarity 

CONFIGURATION mode setting 

POLARITY BASE COMMON $| EMITTER COMMON 

+ +(INVERT OFF) 
+0C _ 

+ LEAKAGE ~(INVERT ON) 
COLLECTOR 

SUPPLY = —(INVERT OFF) 
—pc + 

Setting — LEAKAGE +(INVERT ON) 

AC +(INVERT OFF) 

—(INVERT ON)           
  

COLLECTOR SUPPLY 

WARNING 

Following use of the 370 at high power settings, the device, fixture, or 
protective cover may be hot enough to cause injury. Avoid touching any 
of these items until cooled. 

Up to 2000 V may appear at the front-panel collector terminals. To avoid 
injury or equipment damage, do not remove the protective cover or 
defeat the protective interlock switch. 
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(30) MAX PEAK VOLTS MAX PEAK VOLTS is set by two controls. When the HIGH- 

(31) HIGH-LOW 
MAX PEAK VOLTS 

(32) MAX PEAK 
POWER WATTS 

LOW control is at 2000V (HIGH), the maximum collector 

supply peak volts is 2000V, and the LED at the MAX PEAK 
VOLTS control is lighted. When at LOW, 16, 80 or 400 V 

maximum peak volts is selectable by using the up/down 

control. (The LED indicates the selected maximum peak 

volts.) When the MAX PEAK VOLTS setting is changed, 
the VARIABLE COLLECTOR SUPPLY output auto- 

matically goes to zero. 

The LED indicates the selected MAX PEAK POWER 

WATTS. This control does not affect the Variable Collector 

Supply output. When MAX PEAK VOLTS HIGH-LOW is 

set to the HIGH range (2000V), the available maximum 
peak power is less than or equal to SQW. The relationship 

between MAX PEAK POWER and SERIES RESISTORS is 

shown in Table 2-3. 

  

  
  

TABLE 2-3 
Max Peak Power vs. Series Resistors 

16V gov 400V 2000V 

220 W 0.26 OHM 6.4 OHM 160 OHM _— 
50 13 32 800 20K OHM 
10 6.4 160 4K 100K 
2 32 800 20K 500K 
0.4 160 4k 100K 2.5M 
0.08 800 20K 500K 12.5M         
  

(33) POLARITY 

2-12 

There are seven collector supply polarity modes: 

+LEAKAGE 

+DC 

+(full-wave) 
AC 
— (full-wave) 

—DC 
—LEAKAGE 

The LED indicates the selected mode. When the collector 
supply polarity is changed or switched to or from AC, the 

variable collector supply output goes to zero. Trace origin 

is at graticule lower left corner when a plus mode is 
selected, at graticule center when AC is selected, and at 

graticule upper right corner when a minus mode is selected. 
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+LEAKAGE and —LEAKAGE: Vertical sensitivity is 

increased 1000 times. Vertical amplifier measures 
emitter current. Collector Supply mode is automatically 

set for DC voltage output. The step generator furnishes 

offset to the base terminals with no steps. The number 

of steps in STEP GENERATOR indicator does not 

change, but the actual number of steps in the 
+ LEAKAGE mode goes to zero. 

+BC and —DC: When +DC or ~DC is selected, the 
collector supply applies a de voltage equal to the peak 

value set by the VARIABLE COLLECTOR supply 

control, 

+ (full-wave) and — (full-wave): When either is 

' selected, a full-wave rectified sine wave of + or — 

polarity, respectively is applied to the collector terminals 
and either a positive or negative staircase is applied to 

the base terminals from the step generator. 

AC: Selecting ac polarity applies a sinusoidal voltage to 

the collector terminals. The step generator output is 
positive-going. 

TABLE 2-4 
Collector Supply Polarity Functions 

  

  

  

  

  

  

  

  

  

          

Vertical Collector 

POLARITY Display Supply Number of Steps 

Source Output 

+LEAKAGE EMITTER +DC 0 

+D0C Collector +DC as selected 

+ (NPN) Collector -+ rectified as selected 
sine wave 

AC Collector sine wave as selected 

—~ pC Collector —rectified as selected 
sine wave 

—dCc Collector —DC as selected 

—LEAKAGE Emitter —DC Q 

{34) LOOPING Neutralizes the effects of internal and adapter stray capaci- 

COMPENSATION _ tance. Does not compensate for device capacitance. 
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(85) VARIABLE Allows variable control of collector supply voltage within 

COLLECTOR range set by MAX PEAK VOLTS control. Clockwise (cw) 

SUPPLY rotation increases the collector supply output voltage, and 

cow rotation decreases it. The control has no stops. The 
VARIABLE COLLECTOR SUPPLY bar graph indicator 

shows the approximate collector supply output as a 

percent of MAX PEAK VOLTS. 

(36) COLLECTOR Indicates that the collector supply is disabled. Actuation of 

SUPPLY the safety interlock or a fault condition (such as excessive 

DISABLED power consumption) may disable the collector supply 

output. 

(37) WARNING Red light indicates that the collector supply is enabled and 

dangerous voltage is applied to the collector terminals. 

(38) LIMITER Indicates that the automatic protection is operating. The 

protection circuit protects the current-sensing resistors 

from over-heating. 

AUX SUPPLY 

(89) AUX SUPPLY The auxiliary voltage supply produces up to +40 V at up to 
10 mA, or up to +20 V at up to 100 mA. The (1) and (1) 

keys are used to set the auxiliary supply output voltage. 
The output voltage is supplied to the AUX SUPPLY OUT 

connector. The auxiliary voltage setting is displayed on the 

ert readout area, Simultaneously pushing the two keys sets 

the auxiliary supply to zero volts. 

CONFIGURATION CONTROLS AND INDICATORS 

(40) CONFIGURATION The CONFIGURATION up/down control selects base and 
emitter terminal choices. The control also determines the 

DUT terminal to which the Step Generator is connected, 

The Collector Supply is connected to the collector 
terminals in all control positions. COMMON is connected to 

ground, but through the current-sense resistor in the 
LEAKAGE MODE. When BASE COMMON is selected, the 

STEP GENERATOR INVERT key is disabled. 

READOUT DISPLAY 
The 370 CRT has an internal printed graticule and characters (VERT/DIV, HORIZ/DIV, 

etc.) for internal setups. 
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GRAT ILLUM controls the brightness of the graticule and printed characters. Figure 2-3 

illustrates the screen readout areas. The types of readout information are: 

Setup Readout 

Text 

Error Messages 

Curve/Setup 1D 
Average Count 

Setup Readout. The appropriate readouts for VERT/DIV, PER/STEP, OFFSET, AUX, 

cursor measurement readouts for vertical and horizontal, and the Beta or gm/div 
readout are displayed on each column. 

When the VIEW mode is selected, readout data that was stored in bubble memory are 
displayed. When the Step Generator source is selected, the VERT/DIV or HORIZ/DIV 

readout disappears. 

Text. To identify the stored curves or front-panel settings, the text message can be 

written on the top of the CRT graticule area. 

No more than 24 characters can be written in the text area. The 370 recognizes 

lower-case “u’ as “micro” and displays the Greek letter “y” instead. 

Text can be stored with the VIEW curve data or the setup data in the Bubble Memory. 

Error Messages. The error messages (operation error, i/O error, emergency error, etc.) 
are displayed on this area (14 characters maximum). This error message disappears 

after any setting change. 

Curve/Setup ID. The Curve ID in VIEW or COMPARE display mode shows the VIEW 
memory index number for the VIEW curve currently displayed. The Curve ID does not 

appear in NON STORE or STORE display mode. 

The Setup ID shows the SETUP memory index number for the current setup that is 
recalled by pressing RECALL. Any setup change erases the Setup ID. 

Average Count. The number of counts averaged is displayed in this area when the AVG 
function is selected and operating. 

Figure 2-3 is an example of the CRT readout, where the text message is “TEXT CAN BE 

WRITTEN HERE’, the error message is “BUBBLE NOMEN’, and the current setup and 
view data are recalled from index number 2. 
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  rr FE ent #5— 
AVERAGE 

| TEXT AREA | 

    

   

    

HORIZ/DIV 

  
  

  

#1 
SETUP 
AREA 

j 
| enon MESSAGE | | CURVE/SETUP ID | 

Hem Gf Bom — 

Figure 2-3. CRT readout area. 

GPIB 

(41) USER REQUEST/ Sends SRQ over the GPIB to the controller.The LED 

SRQ ID indicator illuminates until the SRQ is cleared. If 

FAST/SHIFT is pressed with USER REQUEST/SRQ ID, 

the instrument firmware version is displayed at the bottom 

of the crt; for example: 

V81.1,F0.02 

(42) RESET TO LOCAL Changes the operating mode of the 370 from remote to 

REMOTE ADDR local. The instrument is placed in remote operation through 

the GPIB. When the 370 is under remote control, the 

REMOTE ADDR LED indicator illuminates. if FAST/SHIFT 

and RESET TO LOCAL/REMOTE ADDR are pressed 

simultaneously, the bus address and terminator are 
displayed at the bottom of the crt screen; for example: 

GPIB: LF/EOI,01 
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(43) 

(44) 

(45) 

(46) 

i (47) 

(48) 

(49) 

  

PLOT/CURVE 

Bubble Memory 

Adapter A 

STEP GEN OUT A 

EXT BASE EMIT 
INPUT A 

AUX OUT A 

GROUND 

REV JUL 1986 

PLOTTER 

When the PLOT/CURVE key is pressed while the display 

mode is the STORE or VIEW mode and the appropriate 

plotter is connected to the Plotter interface, the 370 sends 
the appropriate HPGL commands to a plotter via the 8-bit 

parallel plotter interface, and the BUSY indicator turns on. 

The plotter receives the HPGL command and starts. The 
BUSY indicator LED turns off and the 370 sends the SRQ 

status via GPIB after the information is sent. If 
PLOT/CURVE and FAST/SHIFT are pressed simul- 

taneously, only curves are plotted. Data from CURVE ID, 

SETUP ID and ERROR MESSAGE are not plotted. If 
PLOT/CURVE is pressed while sending data to a plotter, 

nothing occurs. Refer to the Rear Pane! discussion for 

Plotter Interface Connector details. 

BUBBLE MEMORY 

Provides data storage capability. Sixteen families of curves 

can be stored or recalled by the ENTER/TEXT, VIEW and 
COMPARE keys. Sixteen Setups can be stored or recalled 

by pressing the SAVE or RECALL key. Press eject button 

to remove cassette. 

CONNECTORS 

Allows connection of various test connector adapters. 

Step Generator signal is available at this terminal. 

Allows input of an externally generated signal to either the 

base terminals or emitter terminals of the DUT as deter- 

mined by the CONFIGURATION control. 

Auxiliary Supply Output Terminal. 

Allows external access to ground reference, 
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(50) 

(61) 

(52) 

(3) 

64) 

(55) 

2-18 

LEFT-RIGHT-STANDBY 

Left-Right-Standby 

Power Switch 

Line Voltage 

Selector AN 

GPIB Address A 

GPIB Interface 
Connector AV 

Plotter Interface 

Connector ZV 

Selects the device to be tested (left or right). When Left and 

Right are pressed simultaneously, both devices are 

selected. 

POWER 

Controls instrument power. 

REAR PANEL 

Selects either 115 V or 230 V nominal ac power source, 

either High or Low voltage operation for each line voitage 

selection. 

Selects GPIB address and message terminator. 

interfaces IEEE-488 Standard Bus Interface Connector. 

interfaces to a Piotter. 

    

  

® 

  
  

  

  
Figure 2-4. Rear-panel controls and connectors. 
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SECTION 3 
OPERATING INSTRUCTIONS 
  

GENERAL DESCRIPTION 
OF INSTRUMENT OPERATION 

The 370 is a microprocessor-controlied semiconductor tester that displays and allows 
measurement of both static and dynamic semiconductor characteristics obtained under 
simulated operating conditions. The Collector Supply and Step Generator produce 

voltages and currents that are applied to the device under test. The display amplifiers 
measure the effects of these applied conditions on the device under test. The result is a 

family of characteristics curves traced on the crt. 

The Collector Supply circuit normally produces a full-wave rectified sine wave that can 
be either positive- or negative-going. The amplitude of the signal can be varied from 0 to 

2000 volts, as determined by the MAX PEAK VOLTS control and the VARIABLE 

COLLECTOR SUPPLY control. The Collector Supply output is applied to the collector 
{or equivalent) terminal of the device under test. The Step Generator produces 

ascending steps of current or voltage at a normal rate of one step per cycle of the 
Collector Supply. The amount of current or voltage per step is controlled by the 

AMPLITUDE control and the total number of steps is controlled by the NUMBER OF 

STEPS control. This Step Generator output can be applied to either the base or the 
emitter (or equivalent) terminals of the device under test. The display amplifiers are 

connected to the device under test. These amplifiers measure the effects of the 

Collector Supply 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. 

Display amplifier sensitivity is controlled by the VERTICAL CURRENT/DIV control and 

the HORIZONTAL VOLTS/DIV control. Figure 3-1 is a block diagram showing the 
connection of these circuits to the device under test for a typical measurement. 

FIRST TIME OPERATION 
When the 370 is received, it is calibrated and should perform within the specification 

shown in Section 1. The following procedure allows the operator to become familiar with 

the front panel controls, the function of each, and how each is used in performing 

semiconductor measurements. This procedure can also be used as a general check of 
instrument performance. To check instrument operation to the specification in Section 

1, refer to the PERFORMANCE CHECK and ADJUSTMENT PROCEDURE (370 
Service Manual). 
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era 
COLLECTOR 

SUPPLY 

  

   
    

  

     

HORIZONTAL 
AMPLIFIER   

  

HORIZONTAL 
DEFLECTION 

PLATES: 
    STEP 

GENERATOR 
  

        
CURRENT 
SENSING 

VERTICAL RESISTOR 
AMPLIFIER 

| 
VERTICAL 

DEFLECTION 
PLATES:     
  

Figure 3-1. Basic 370 Biock Diagram. 

NOTE 

In the following procedure, several figures depict displayed waveforms. 

When attempting to duplicate the displays while using this procedure, 

remember that devices differ, and the display depicted herein will likely 

be different than the one on your 370, using your device-under-test. 

Power-on Diagnostics 

4. Set the COLLECTOR SUPPLY LOW-HIGH control to LOW. Apply power to the 

370. The 370 starts SELFTEST. During SELFTEST, the LED front-panel indicators 

go through the following sequence: 

a) The OFF LED of the CURSOR control flashes, and “SELFTEST START” is 

displayed in the error message area of the crt. 

b} The . DOT LED indicator, + CROSS LED indicator, the two window reference 

point indicators of the CURSOR control, and the 0 through 10 indicators of the 

NUMBER OF STEPS control all flash in succession. 
  

©) The 0 through 10 indicators of the NUMBER OF STEPS control flashes in 

succession more rapidly. 

This sequence takes about 10 seconds. If the Power-on Diagnostics detect no 

error, a "SELFTEST PASS” message is displayed on the error message area of 

the crt. The 370 then configures to the default setup. Table 3-1 lists the default 

conditions of the 370. 
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TABLE 3-1 
Defauit Setup 

CONTROL DEFAULT 

MEASUREMENT REPEAT 

DISPLAY 

DISPLAY MODE STORE 

HORIZONTAL COLLECTOR 2 (displayed on the crt 
READOUT) 

ACQ MODE NORM 

MAG OFF (ZERO OFFSET) 

CAT CAL OFF 

INVERT NOT INVERT (LED OFF) 

VERTICAL COLLECTOR 2A (displayed on the crt 

READOUT) 

BUBBLE MEMORY INDEX 1 

STEP GENERATOR 

POLARITY and INVERT +, NOT INVERTED (LED OFF) 

AMPLITUDE AMPS 50nA (displayed on the crt 

READOUT) 

STEP MULTI .1X NOT MULTIPLIED (LED OFF) 

OFFSET ZERO 0.0nA (displayed on the crt 
READOUT) 

LIMIT 20 mA 

PULSE OFF 

NUMBER OF STEPS 5 

CURSOR OFF 

PLOTTER LED OFF 

GPIB USER REQUEST/SRQ LED ON 

AUX SUPPLY ZERO 0.00V (displayed on the crt   READOUT)   
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TABLE 3-1 (cont) 
Defauit Setup 
  

CONTROL DEFAULT 
  

  

COLLECTOR SUPPLY 

  

  

  

    
MAX PEAK VOLTS 16 

MAX PEAK POWER WATTS 0.08 

POLARITY AC 

VARIABLE COLLECTOR SUPPLY 0% (LED OFF) 

CONFIGURATION BASE=STEP GEN EMITTER =COMMON 
  

The crt controls, LOOPING COMPENSATION control, HIGH-LOW control and 
LEFT-RIGHT-STANDBY control are not set at power-up. (If powered is applied 

and LOW-HIGH is at HIGH, the MAX PEAK VOLTS 2000 V indicator illuminates, 

and ail other controls are set to the default condition.) 

Allow the instrument to warm up for a few minutes. The instrument should operate 

within specified tolerances after five minutes of operation. 

Take anew bubble cassette out of its plastic case. If the bubble cassette is write 
protected, move the write protect key to the write-enable position (see Figure 3-2). 

Open the 370 bubble cassette door. insert the bubble to the cassette holder, 

notched edge first, labeled side facing up (see Figure 3-3) until a click is heard and 

the eject button returns. 

Press SAVE to store the default settings in memory location #1. These are used 

as a starting point for each major step throughout the procedure, so that the 

reader does not lose his place. 

CRT and Readout Controls 

5. 

3-4 

Turn the NON STORE/STORE INTENSITY control clockwise until a spot appears 
at the lower left corner of the crt graticule. To avoid burning the crt phosphor, 

adjust the NON STORE/STORE INTENSITY control until the spot is just visible. 

Turn the READOUT CURSOR INTENSITY control throughout its range. Note that 

the readout becomes brighter as the control is turned clockwise. Set the control for 

the desired readout brightness. The initial displayed control settings should be: 2A 
VERT/DIV, 2 V HORIZ/DIV, 50 nA per step, 0.0 nA OFFSET, 40M B OR gm/DIV, 

and 0.00 V AUX SUPPLY. 

Turn the FOCUS contro! throughout its range, Adjust the FOCUS control for a 

well-defined spot.



    

Operating Instructions—370 
  

  

  

WRITE ENABLE 

WRITE PROTECTED 

  

  
  

Figure 3-2. Bubble cassette write-protect key. 

  

      EJECT BUTTON   
    Figure 3-3. Inserting a bubble cassette.
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8. Turn the ILLUM control throughout its range. Note that the graticule lines and the 

readout titles illurninate as the control is turned clockwise. Set the control for 

desired illumination. 

Positioning Controis 

g. 

10, 

1. 

12. 

13. 

Set the DISPLAY CRT CAL control to the ZERO CHK position. Turn the vertical 
POSITION control throughout its range. Set the control so that the spot coincides 

vertically with the lower left corner of the graticule. 

Repeat step 9, using the horizontal POSITION control, until the spot coincides 
horizontally with the lower left corner of the graticule. 

Set the CRT CAL control to the CAL CHK position and check that the spot 

coincides with the upper right corner of the graticule. Then set the CRT CAL 

control to the OFF position. 

Set the COLLECTOR SUPPLY POLARITY control to - (full wave). Note that the 

spot moves to the upper right corner of the graticule. 

Set the COLLECTOR SUPPLY POLARITY control to + (full wave). Note that the 

spot returns to the lower left corner of the graticule. 

Vertical and Horizontal Sensitivity 

14, 

15. 

16. 

17. 

18. 

3-6 

Install the diode adapter (A1005) into the right-hand set of adapter connectors. 

Install a 1 k, 1/2 watt resistor in the diode adapter. 

Reset the following 370 controls: 

VERTICAL imA 

HORIZONTAL iv 

NOTE 

To enable the collector supply, make certain that the plastic protective 
cover is installed and the lid is completely closed. 

Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the VARIABLE 

COLLECTOR SUPPLY control until a trace appears diagonally across the crt. 

Adjust the trace intensity for a visible trace. 

Rotate the VERTICAL control clockwise and note that as the vertical deflection 

factor decreases, the line slope increases (see Figure 3-4). Turn the VERTICAL 
control counterclockwise from the 1 mA position and note the decreasing slope. 
Also note that the VERT/DIV readout changes in accordance with the position of 

the VERTICAL control. Reset the VERTICAL control to 1 mA. 
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19. 

20. 

21, 

Figure 3-4, Display of I vs. E for 7 k resistor. 

Rotate the HORIZONTAL control clockwise and note that as the horizontal 
deflection factor increases, the line slope decreases (see Figure 3-4). Turn the 

HORIZONTAL control counterclockwise from the 1 V position and note the change 

in slope. Also note that the HORIZ/DIV readout changes as the HORIZONTAL 
control is rotated. Reset the HORIZONTAL control to 1 V. 

Set the CRT CAL control to ZERO CHK. Note that the diagonal trace reduces to a 

Spot in the lower left corner of the graticule. This spot denotes the point of zero 
deflection of the vertical and horizontal amplifiers. Set the control to the CAL CHK 

position. Note that the diagonal trace reduces to a spot in the upper right corner of 
the graticule. The position of this spot indicates 10 divisions of vertical and 

horizontal deflection. Set the control to OFF. 

Press DISPLAY INVERT (red LED turns on) and rotate the COLLECTOR SUPPLY 

VARIABLE control first counterclockwise, then clockwise. Note that the display is 

now inverted and originates in the upper right corner of the graticule. Press the 
DISPLAY INVERT button (red LED turns off). 
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Up to 2000 V may appear at the front-panel collector terminals. To avoid 

injury or equipment damage, do not remove the protective cover or 

defeat the protective interlock switch. 

Prolonged use at the 50w and 220w Power ranges can cause high 

temperatures that may damage the instrument or the DUT and cause 

injury if the Protective Cover or DUT are touched. Test time for these 

power settings should be limited to: 

& min, for 220w range 
9 min. for 50w range 

Collector Supply 

22. 

23. 

24, 

25. 

26. 

27. 

Reset the MAX PEAK VOLTS control to 80, then 400. Note that when the LOW- 

HIGH control is on LOW, you cannot select 2000 V, but when the LOW-HIGH 

selector is set to HIGH, only the 2000 V range is available (2000 LED turns on), and 

the setting of the MAX PEAK VOLTS control has no effect. 

Set the HIGH-LOW selector to LOW, the MAX PEAK VOLTS control to 16, and 

turn the COLLECTOR SUPPLY VARIABLE control until the diagonal trace reaches 

graticule center. Set the MAX PEAK POWER WATTS to 220. Note that the 

diagonal trace lengthens as the wattage is increased. Refer to the SERIES 

RESISTORS TABLE denoted on the front panel. Note that the series resistor 

decreases as the maximum peak power is increased. 

Press RECALL to reset the 370 controls back to the reference settings mentioned 

earlier, then reset the following controls: 

HORIZONTAL 4100 mV COLLECTOR 

VERTICAL imA 

LEFT-RIGHT-STANDBY STANDBY 

Open the lid and replace the resistor in the diode adapter with a silicon diode. 

Connect the diode cathode to the adapter emitter terminal. Close the lid. 

Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the COLLECTOR 

SUPPLY VARIABLE control clockwise. Note the display of the forward voltage 

characteristic of the diode. (see Figure 3-5). 

Set the COLLECTOR SUPPLY POLARITY control to - (full wave) and rotate the 

COLLECTOR SUPPLY VARIABLE contro! clockwise. Note the display of the 

reverse voltage characteristic of the diode (see Figure 3-6). 
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Set the COLLECTOR SUPPLY POLARITY control to +DC, adjust the trace 
intensity, and turn the COLLECTOR SUPPLY VARIABLE control clockwise. Note 

that the display of the forward voltage diode characteristic is now a spot, which 

indicates the current conducted by the diode and the voltage across the diode. 

Turn the VARIABLE COLLECTOR SUPPLY control counterclockwise. Note that 

the spot traces out the diode characteristic curve. 

  
Figure 3-6. Display of signal diode reverse-bias characteristics.
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30. 

31. 

32. 

33. 

Reduce the intensity, then reset the following controls: 

LEFT-RIGHT-STANDBY LEFT 

DISPLAY MODE NON STORE 

VERTICAL Tua 

HORIZONTAL. 2V 

COLLECTOR SUPPLY POLARITY AC 

Turn the COLLECTOR SUPPLY VARIABLE control to 100%, adjust the trace 

intensity for a visible display, and adjust the LOOPING COMPENSATION control 

for minimum trace width (see Figure 3-7). Use the TRACE ROTATION control to 

align the trace with the horizontal graticule line, 

  

Figure 3-7. Adjustment of LOOPING COMPENSATION control. 

Press RECALL, reduce the display intensity, then reset the following controls: 

VERTICAL 2mA 

POLARITY: AC 

LEFT-RIGHT-STANDBY: STANDBY 

Open the lid and replace the diode in the adapter with an 8-volt Zener diode. 

Connect the Zener diode cathode to the emitter terminal. Close the lid. 
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34, Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the COLLECTOR 

SUPPLY VARIABLE control clockwise. Note that the display shows both the 

forward and reverse characteristics of the Zener diode (see Figure 3-8). 

   
Figure 3-8. Display of Zener diode | vs. E characteristic. 

Display Offset and Magnifier 

35. Set the DISPLAY MAG MODE control to X1 HORIZ and press MAG OFFSET 

INCR until the Zener breakdown portion of the display is within 0.5 division of the 

center vertical line. Multiply the divisions of offset (4) by the HORIZ/DIV readout 
(2 V) to calculate the approximate breakdown voltage of the Zener diode. For the 

diode in the example shown in Figure 3-8, the approximate Zener breakdown 
voltage is 4 div times 2 V/div = 8 volts. 

36. Set the MAG MODE control to X10 HORIZ position. Note that the HORIZ/DIV 

readout value has changed to indicate the 10 times multiplication. By expanding 
the scale, a more precise measurement can be made. Set the CURSOR MODE 

control to + CROSS and position the cross hairs to the Zener breakdown part of 

the display. The breakdown voltage and current are displayed on the CURSOR 

READOUT section of the crt. 
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Step Generator 

37. 

38. 

39. 

40, 

41. 

42. 

43. 

44, 

45. 

46. 

3-12 

Press RECALL, reduce the intensity, and reset the following controls: 

VERTICAL 1ImA 

DISPLAY NON STORE 

HORIZONTAL: 1 V COLLECTOR 

NUMBER OF STEPS: 1 

LEFT-RIGHT-STANDBY: STANDBY 

Remove the diode adapter (A1005) and replace it with a transistor adapter 

(A1007). 

Place an NPN silicon transistor into the right transistor test socket of the transistor 

adapter. 

Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the VARIABLE 

COLLECTOR SUPPLY clockwise until the peak collector-emitter voltage is about 

40 volts, 

Turn the STEP/OFFSET AMPLITUDE control clockwise until a step waveform 

appears on the crt. Note that the DUT collector current is proportional to the step 

waveform amplitude. Set the STEP/OFFSET AMPLITUDE for a 0.5 to 1-division 

step waveform. 

Be sure the PEAK POWER WATTS control is set within the power dissipation 

rating of the transistor under test. Set the NUMBER OF STEPS control to 10. Note 

the display of collector current vs collector-emitter voltage for ten different values 

of base current (see Figure 3-9A). 

Set the HORIZONTAL control counterclockwise to 100 mV BASE. Note the 
display of the collector current vs. base-emitter voltage for ten different values of 

base current (see Figure 3-98). 

Set the VERTICAL control counterclockwise to STEP GEN and the HORIZONTAL 

control clockwise to 1 V COLLECTOR. Note the display of the base-current (one 

step per vertical division) vs the collector-emitter voltage (see Figure 3-10A). 

Set the HORIZONTAL control counterclockwise to 100 mV Base. Note the display 
of base current, one step per vertical division, vs base-emitter voltage (see Figure 

3-10B). 

Set the VERTICAL control to 1 mA and the HORIZONTAL control to STEP GEN. 

Note the display of collector current vs. base-current, one step per horizontal 

division (see Figure 3-11). Set the HORIZONTAL control to 1 V collector. 
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Figure 3-9. (A) IC vs VCE for 10 steps of base current at 5 uA per step. (B) IC vs. 

VBE for 10 steps of base current at 5 uA per step. 
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Figure 3-10. (A) IB vs. VCE, Ib @ 5 uA per division; (B) 1B vs. VBE, IB @ 5 uA per 

division. 
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47. 

48. 

  

Figure 3-11. IC vs. IB, 1B @ 5 uA per division. 

Press NON STORE DISPLAY and MEASUREMENT SINGLE. Note that each time 

the SINGLE button is pressed, a single family of characteristic curves is displayed. 

Reset the following controls: 

DISPLAY STORE 

MEASUREMENT: REPEAT 

PULSE: LONG 

Note that the collector supply is in the DC mode and that the steps are displayed as a 

diagonal array of dots on the crt screen. Readjustment of the display intensity may be 

necessary. 

NOTE 

The following five steps require the optional FET adapter. if you do not 

have an adapter on hand, either proceed to step 54, or insert a long-lead 

FET into the transistor adapter with the source, gate, and drain leads 

corresponding to the emitter, base and collector leads. 
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49. 

50. 

51. 

Figure 3-12. Display of FET common-source characteristic curve: 

  

Set the 370 LEFT-RIGHT-STANDBY control to STANDBY and remove the 
transistor adapter. (Leave the transistor in the adapter). Install the A1009 FET 

adapter (optional) in the front-panel jacks and place an N-channel junction FET into 

the right test socket of the adapter. If you have no A1009 FET adapter, use the 
A1007 adaptor, inserting D, S, and G leads into C, B, and E sockets, respectively. 

Press RECALL and reset the following controls: 

INTENSITY: Visible Display 

DISPLAY NON STORE 

VERTICAL: SmA 

STEP/OFFSET AMPLITUDE 100 mV 

PULSE: OFF 

Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the VARIABLE 

COLLECTOR SUPPLY control slowly clockwise. Note the display of drain current 

vs drain-source voltage with voltage steps of 0.1 V/step applied to the gate (see 
Figure 3-12). Since the steps applied to the gate are positive-going, the curves 

displayed represent enhancement mode operation of the FET. (Set number of 

steps to zero to display the curve obtained with zero volts applied to the gate, then 
set number of steps to 10. 

  

   
D vs VDS for 10 

steps of gate voltage at 0.05 volt/step. 
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52. 

53. 

54. 

55. 

Press the STEP GENERATOR POLARITY INVERT button (red LED turns on) and 
note the display of the depletion mode of FET operation. Press the STEP 

GENERATOR POLARITY INVERT button for a normal display. 

Set the 370 LEFT-RIGHT-STANDBY control to STANDBY. Remove the FET test 

adapter and replace it with the A1007 transistor test adapter (with the transistor 
still installed.) Close the lid. 

Press RECALL and reset the following controls: 

VERTICAL mA 

STEP/OFFSET AMPLITUDE 100 mv 

NUMBER OF STEPS 1 

LEFT-RIGHT-STANDBY RIGHT 

Turn the COLLECTOR SUPPLY VARIABLE control clockwise until the trace 
reaches the center vertical graticule line. Press and hold the OFFSET AID button 

until a step is just visible on the ert, and note the offset value (approximately 

500 mV). The offset readout indicates the base-to-emitter turn-on voltage of the 

transistor. 

Configuration 

56. Press RECALL and reset the following controls: 

VERTICAL tmA 

HORIZONTAL. iv 

STEP/OFFSET AMPLITUDE: 500 nA 

NUMBER OF STEPS: 10 

57, 

58. 

59, 

Turn the COLLECTOR SUPPLY VARIABLE control clockwise for a full-length 

trace, then adjust the AMPLITUDE contro! to display the characteristic curves with 

the emitter grounded and current steps applied to the base (see Figure 3-13A). 

Set the LEFT-RIGHT-STANDBY control to STANDBY. Connect a patch cord with 
banana plugs on each end between the STEP GEN OUT connector and the EXT 

BASE or EMITTER iN connector. 

Reset the following controls: 

LEFT-OFF-RIGHT RIGHT 

CONFIGURATION BASE = OPEN (EXT) 
EMITTER = COMMON 

Note a display similar to that seen in Step 57. Remove the patch cord. 
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Figure 3-13. (A) CONFIGURATION control set to BASE STEP GEN (NORM). (B) 

CONFIGURATION control set to EMITTER STEP GEN. 
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60. Reset the following controls: 

COLLECTOR SUPPLY POLARITY +LEAKAGE 

VERTICAL 1nA EMITTER 

HORIZONTAL 2V 

61. Turn the VARIABLE COLLECTOR SUPPLY control clockwise and note the emitter 

leakage current display with the base terminal open. 

62. Set the CONFIGURATION control to BASE = SHORT (EMITTER), EMITTER = 

COMMON and note the emitter leakage current display with the base terminal 

shorted to ground. 

63. Press RECALL and reset the following controls: 

VERTICAL mA 

STEP/OFFSET AMPLITUDE 500 pA 

COLLECTOR SUPPLY POLARITY + (steps) 

CONFIGURATION BASE = COMMON, 
EMITTER = STEP GEN 

Turn the COLLECTOR SUPPLY VARIABLE control clockwise and note the display of 

collector current vs collector-emitter voltage with current steps applied to the transistor 

emitter (see Figure 3-138). 
64, Reset the following controls: 

MEASUREMENT SINGLE 

CONFIGURATION BASE COMMON, 
EMITTER OPEN (EXT) 

Reconnect the patch cord between the STEP GEN OUT connector and the EXT BASE 

OR EMITTER connector. 

65. Set MEASUREMENT to REPEAT and note a display similar to that seen in 

step 63. 

66. Set the LEFT-RIGHT-STANDBY control to STANDBY. Remove the patch cord, 

REV JUL 1986 3-19



  
  

  

Operating Instructions—370 
  

Digital Storage and Bubble Memory 

87, 

68. 

69, 

70, 

71. 

Press RECALL and reset the following controls: 

VERTICAL imA 

HORIZONTAL tv 

MEMORY 2 

STEP/OFFSET AMPLITUDE 10 nA 

Set the LEFT-RIGHT-STANDBY control to RIGHT. Turn the VARIABLE 

COLLECTOR SUPPLY clockwise to display a family of curves. 

Press STORE. Digitally stored curves should be displayed on the crt (see Figure 3- 

14). 

  

Figure 3-14. Digitally stored curves. 

Push ENTER. The MEMORY BUSY indicator flashes for a short period, indicating 

that the curves are being written into the bubble cassette. (Pressing the Enter 

button while in NON STORE mode displays “OPERATION ERR” message at the 

error message region of the crt. If you want to store the SETUPS, then press the 
SAVE button (the BUSY indicator blinks). Remember the memory location number 

of the bubble memory you have written into (2 in this case). 

Set the LEFT-RIGHT-STANDBY control to STANDBY, turn the power off, then 

turn it on. This resets the 370 to the default status, and the default READOUT is 

displayed (Refer to Step 1). 
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72. 

73. 

74, 

Select the previous memory ID (2) with the MEMORY controi. Press RECALL to 
set the 370 to the setup of Step 70. (The SETUP ID "SET 02” is displayed at the 

bottom center of the crt.) Press the VIEW button. The VIEW LED turns on and the 

curves of Step 69 are displayed. (The CURVE ID “CRVXX" is displayed at the 

bottom right of the crt.) Readjustment of the VIEW intensity control may be needed 
for the VIEW curves. See Figure 3-15. 

  

Figure 3-15. VIEW curve display. 

To add text to the stored curves or the front panel settings, simultaneously press 

ENTER and FAST/SHIFT to enter the text edit mode. A “TEXT EDIT MODE” 
message is displayed in the ERROR MESSAGE area of the crt and the EDIT 

CURSOR is displayed at the TEXT area (top) of the crt. In this mode, use the 

VERTICAL control to select the characters, and the HORIZ control to position the 

EDIT CURSOR. Press both ENTER and FAST/SHIFT to exit the Text Edit Mode. 
Press ENTER or SAVE to store the text. Figure 3-16 shows the TEXT EDIT 

MODE. 

Set the DISPLAY MODE control to COMPARE and LEFT-RIGHT-STANDBY 
control to RIGHT. Both the digitally stored curves and restored (from the bubble) 

curves are displayed. Confirm and compare both curves by changing a setting (for 

example, the VARIABLE COLLECTOR SUPPLY contro). 
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Figure 3-16. Text edit mode. 

ACQ Mode (STORE Mode) 

75. Press RECALL, select MEMORY 1, and reset the following controls: 

HORIZ 100 mv 

VERT 1mA 

NUMBER OF STEPS 1 

STEP AMPLITUDE 100 pA 

LEFT-RIGHT-STANDBY: STANDBY 

ACQ MODE: HORIZ ENV 

DISPLAY MODE: STORE 

76. Set the LEFT-RIGHT-STANDBY control to RIGHT and turn the VARIABLE 

COLLECTOR SUPPLY clockwise. Note the envelope display of the collector 

current vs base-emitter voltage for a value of base current. The display shows a 

horizontal min/max envelope of the storage display (see Figure 3-17). if you set the 

ACQ MODE control to VERT ENV, a vertical envelope is displayed on the crt. 

77. Set the ACQ MODE control to 32 AVG. The averaging count (this case, 1 through 

32) is displayed at the upper right corner of the crt (see Figure 3-18), and the 

acquired curves are averaged. 
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Figure 3-18. Averaging display. 
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78. Set the MEMORY control to display 2. Press RECALL. Characteristic curves 

similar to step 69 are displayed. 

Cursors 

79. Set the CURSOR MODE control to DOT. A bright dot appears at the lower left 

corner of the graticule (0 VERT/div, 0 HORIZ/div position of the stored curve), The 

dot vertical and horizontal position are displayed on the CURSOR READOUT 

section of the crt. 

80. Press the up or right arrow. The dot should move up on the stored curve. Press the 

down or left arrow. The dot should move down on the stored curve. You can 

hasten dot movement by pressing both the FAST/SHIFT button and the arrow key. 

The dot position can be monitored with the CURSOR READOUT display. 

81. Set the CURSOR MODE control to CROSS. A crosshair should be displayed on 

the crt. The arrows of the CURSOR button indicate the direction of crosshair 

movement. You can use the FAST/SHIFT button to hasten crosshair movement. 

The position of the crosshair intersection is indicated by the CURSOR READOUT 

display. Press the arrow keys to match the CURSOR READOUT with the dot 

CURSOR READOUT. By switching the CURSOR mode control to DOT, you can 

see that the dot and crosshair intersections overlap. 

82. Set the CURSOR mode control to window (dot lower left). A box appears at the 

edge of the graticule. Press the right or up-arrow button to move the left or bottom 

ecige of the box. You can press both buttons at once. The position of the lower left 

corner of the box can be monitored by the CURSOR READOUT. 

Set the CURSOR MODE control to window (upper right) and press the left or down- 

arrow button to move the right or top edge of the box. The position of the upper right 

corner of the box can also be monitored by the CURSOR READOUT. You can use the 

FAST/SHIFT button to hasten the box-size transformation. Use the four arrow buttons 

to set a window of the desired size and position. 

Plotter Output 

83, If you have a Plotter with an interface that is based on Centronics specifications 

and accepts HPGL commands, connect the plotter interface cable to the 370 

plotter interface connector on the rear panel. Then press the Plotter button. Note 

that the 370 picts the crt displays, together with the graticule lines, setup readouts, 

and the titles. Note aiso that the 370 operates normaily during the plotting. 

This completes the first-time operation. 
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GENERAL OPERATING INFORMATION 

CRT 

The 370 crt has a permanently-etched, 10 x 10 internal graticule. IHumination of the 
graticule is controlled by the GRAT ILLUM control. A protective shield for the crt is fitted 
between the bezel andthe crt. 

A blue filter is provided to improve the contrast of the display under high ambient lighting 
conditions. 

Readout 

The readout, located on the right of the graticule and referred to as the Setup Readout, 
consists of the alphanumeric displays and titles for each. The alphanumeric displays 

show numbers and units (e.g., 5 mA, 2 V), the values of which are a function of front- 

panei or GPIB-programmed control settings. The titles are words etched to the crt. 

These words indicate the characteristics of the ert display to which each alphanumeric 

display is related (¢.g., VERT/DIV, PER STEP, etc.). Illumination of the alphanumeric 
displays is controlled by the READOUT CURSOR control, and illumination of the titles is 

controlled by the GRAT ILLUM control. The 370 ert has four other readouts; TEXT, 

ERROR MESSAGE, CURVE/SETUP ID, and AVERAGE COUNT. Illumination of these 
readout displays is controlled by the READOUT CURSOR control. 

intensity 

Tne NON STORE/STORE intensity control regulates the intensity of the non store or 

store display on the crt. This control should be adjusted so that the display is easily 

visible but not overly bright. Readjustment may be required for different displays. 

Use particular care when displaying a spot. A high-intensity spot may 
burn the crt phosphor and cause permanent damage to the crt. 

The intensity of the VIEW MODE display is controlled by the VIEW intensity controi, and 
the intensity of the readouts and the cursors (except the dot) is controlled by the 

READOUT CURSOR intensity control. The dot intensity cannot be adjusted 
independently. 

Focus 

The focus of the crt display is controlled by the FOCUS control. This control should be 
adjusted for optimum display definition. 

3-25



    

  

Operating instructions—-370 
  

Positioning 

The vertical and horizontal position of the display on the graticule is regulated by five 

controls: the vertical and horizontal POSITION controls, the POLARITY switch, the 

MAG control INVERT button, and the CRT CAL switch. 

The position controls provide fine vertical and horizontal positioning of the display. 

Tne POLARITY control positions the zero signal point of a display (located by setting 

the CRT CAL contro! to ZERO CHK) to a position convenient for making measurements 

on an NPN device, a PNP device or when making an AC measurement. 

The MAG controls provide calibrated vertical or horizontal offset (or positioning) of the 

display. These controls may be used either to make a measurement or to position 

magnified portions of a display on the graticule. The MAG MODE control determines 

whether the display will be offset vertically or horizontally; the MAG OFFSET buttons 

provide the offset. Under unmagnified conditions, approximately 10 divisions of offset 

are available. When the MAG MODE control is set to one of its X10 positions, 

approximately 100 divisions of offset are available. 

When making a measurement using MAG, the graticule becomes a window. As the 

MAG OFFSET buttons are pressed, the window moves either vertically or horizontally 

along the display. 

Setting the CRT CAL control to ZERO allows positioning the zero reference point on the 

graticule. Under norma! operating conditions (MAG MODE control set to OFF), when the 

CRT CAL control is set to ZERO CHK, a zero reference spot appears on the graticule. 

This spot indicates the point where zero signal is being measured by the vertical and 

horizontal display amplifiers. With CRT CAL set to ZERO, the positioning controls place 

the spot at a point on the graticule that makes measurement convenient. To ensure the 

accuracy of the MAG OFFSET buttons settings, the zero reference spot should be 

adjusted (using the positioning controls) to the appropriate graticule for the offset being 

used. 

Setting the CRT CAL control to the CAL CHK Position allows checking the calibration of 

the display amplifiers. Under normal operating conditions (MAG MODE control OFF), 

when the CRT CAL control is set to CAL CHECK, a calibration reference spot appears 

on the crt. This spot represents a signal applied to both the vertical and the horizontal 

display amplifiers that should cause 10 divisions of vertical and horizontal deflection on 

the graticule. If the position of this spot is compared with the position of the spot 

obtained when the CRT CAL control is set to ZERO, the accuracy of calibration of the 

display amplifiers can be determined. 

The DISPLAY INVERT button provides a means of inverting the crt display. When the 

DISPLAY INVERT button is pushed, the display amplifier inputs are reversed, causing 

the display to be vertically and horizontally inverted about the center of the graticule. 
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Vertical Measurement and Deflection Factor 

In the vertical dimension, the display on the crt measures either collector current (IC), 
emitter current (IE), or the output of the Step Generator. The COLLECTOR SUPPLY 

POLARITY control and the VERTICAL CURRENT/DIV control determine which of these 

measurements are made. 

The Vertical deflection factor of the crt display is controlled by the VERTICAL switch, 

the MAG MODE control and the POLARITY switch. The VERT/DIV readout crt 

combines the effect of these three controls to produce the vertical deflection factor. 

Under normal operating conditions, with the POLARITY control set to +(full-wave), AC, 

or -(full-wave) and the MAG MODE control set to OFF, collector current is measured 
vertically, and the VERTICAL control determines the vertical sensitivity of the display. 

When measuring collector current, the VERTICAL control provides deflection factors 

{unmagnified) ranging from 1 nA/division to 2 A/division. The vertical deflection factor is 
indicated by the VERT/DIV readout. 

When COLLECTOR SUPPLY POLARITY is set to +LEAKAGE or —LEAKAGE, emitter 

current is displayed on the vertical axis. Additionally, the vertical sensitivity increases by 
1000 times. (The vertical deflection factor is indicated by the VERT/DIV readout.) When 

POLARITY is set to LEAKAGE, the output of the Collector Supply is de voltage, like that 

obtained when the POLARITY control is set to +DC or —DC, rather than a voltage 
sweep. 

When the VERTICAL control is set to STEP GEN, steps indicating the Step Generator 

output are displayed vertically. The vertical display shows one step per division. The 

amplitude of each step, as shown by the PER STEP readout, determines the vertical 
deflection factor. 

The vertical sensitivity can be increased by 10 times for any of the previously mentioned 

measurements by setting the MAG MODE control to VERT X10. The magnified vertical 
deflection factor is indicated by the VERT/DIV readout. 

Horizontal Measurement and Deflection Factor 

In the horizontal dimension, the display on the crt measures one of the following: 

Collector to emitter voltage (VCE). 

Collector to base voltage (VCB). 
Base to emitter voltage (VBE). 

Emitter to base voltage (VEB). 

Step Generator output. P
O
N
 

The HORIZONTAL VOLTS/DIV switch, the CONFIGURATION control and the vertical 
parameter determine the horizontal parameter. 

1. The VERT/DIV readout does not indicate deflection factors jess than 100 
pA/division. 
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The horizontal deflection factor of the display on the crt is controlled by the 

HORIZONTAL control and the MAG MODE switch. The HORIZ/DIV readout of the crt 
indicates the horizontal deflection factor. 

When collector current is the vertical measurement parameter (the CONFIGURATION 

control is set to the EMITTER COMMON group and the MAG MODE control is at OFF), 

VCE or VBE is displayed on the horizontal axis. To measure VCE, the HORIZONTAL 

contro! must be set within the COLLECTOR range that has deflection factors between 
50 mV/division and 500 V/division. To measure VBE, the HORIZONTAL conirol must be 

set on a BASE/EMITTER range that has deflection factors between 50 mV/division and 

2 Vidivision. In both cases, the horizontal deflection factors are indicated by the 
HORIZ/DIV readout. 

When the CONFIGURATION control is set to the BASE COMMON group, the horizontal 

display measures collector to base voltage (VCB) with the HORIZONTAL control in the 
COLLECTOR range, or emitter to base voltage (VEB) with the HORIZONTAL control in 

the BASE range. It should be noted that VEB in this case does not indicate a 

measurement of the emitter-base voltage under a reverse-biased condition. It is a 
measurement of the forward-biased base-emitter voltage with the horizontal sensing 

leads reversed. 

When emitter current is being measured by the vertical display, the only significant 

measurements made by the horizontal display are VCE and VCB. When making these 
measurements, the HORIZONTAL control should be set within the COLLECTOR range. 

When the HORIZONTAL control is set to STEP GEN, steps indicating the Step 
Generator output are displayed horizontally, The horizontal display shows one step per 

division and the amplitude 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 setting the MAG MODE control to HORIZ X10. The 

magnified horizontal deflection is indicated by the HORIZ/DIV readout. 

Measurements 

Table 3-2 shows the measurements that are being made vertically and horizontally by 
the display for the various positions of the VERTICAL switch, the HORIZONTAL control 

and the CONFIGURATION switch. Those contro! position combinations not covered by 

the table are not considered useful. 

Display Offset and Magnifier 

The MAG MODE control and the MAG OFFSET buttons provide a calibrated display 
offset of +10 divisions (-£ 100 divisions when the display is magnified) and a 10 times 

display magnifier. The display offset and the display magnifier affect either the vertical 

and horizontal component of the display. Use of the calibrate display offset is discussed 

in the positioning section. Use of the magnifier is discussed in both the Vertical and 
Horizontal Measurement and Deflection Factor sections. 
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Table 3-2 
Measurements Made by the 370 Display 

Switch Settings Measured by Display 

VERTICAL HORIZONTAL CONFIGURATION Vertically Horizontally 

COLLECTOR COLLECTOR: EMITTER COMMON Io. Vor 

: COLLECTOR BASE EMITTER COMMON lo Vag 

i “COLLECTOR STEP GEN EMITTER COMMON lo ig or Vag 

COLLECTOR COMECTOR BASE COMMON lo Vox 

COLLECTOR BASE BASE COMMON Io Vegt 

COLLECTOR STEP GEN BACE COMMON Io ig oF Vegh 

EMITTER, COLLECTOR EMITTER COMMON le Vor 

f EMITTER COLLECTCAR BASE COMMON Ig Vos 

‘ STEP GEN COLLECTOR EMITTER COMMON Ig or Vag Vog 

STEP GEN BASE EMATER COMMON Ig or Vee Vie 

STEP GEN COLLECTOR BASE COMMON Ig or Vae Vos 

STEP GEN BASE BASE COMMON Ig of Veg Vegi         
  

} ¥ pp indicates a measurement of forward voltage base-emitter, with the horizontal voltage sensing leads reversed. 

Collector Supply 

The Collector Supply provides operating voltage for the device under test. The voltage is 

either a sine wave or a full-wave rectified sine wave (see Figure 3-19). This voltage is 

applied to the front-panel collector terminals. 

  

~WA 
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ax 

  

  

  d 

  rt 

    

  

  

                            
  

Figure 3-19, Different Collector Supply Outputs. 
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Up to 2000 V may appear at the front-panel collector terminals. To avoid 

injury or equipment damage, do not remove the protective cover or 

defeat the protective interlock switch, 

The MAX PEAK VOLTS control and the VARIABLE COLLECTOR SUPPLY control 

determine the peak voltage output of the Collector Supply, which may be varied from 0 

volts to 2000 volts. The MAX PEAK VOLTS control provides four peak voltage ranges: 

16 volts, 80 volts, 400 volts and 2000 volts. The VARIABLE COLLECTOR SUPPLY 

allows continuous voltage variation of the peak voltage within each peak voltage range. 

The MAX PEAK POWER WATTS control determines the maximum power output of the 

Collector Supply. Power output is controlled by placing a resistor, selected from the 

SERIES RESISTORS, in series with the Collector Supply output. The series resistance 

limits the amount of current that can be conducted by the Collector Supply. In setting 

the peak power output using the MAX PEAK POWER WATTS switch, the proper series 

resistor is automatically selected. If the peak voltage range is changed by the MAX 

PEAK VOLTS Switch, the output of the VARIABLE COLLECTOR SUPPLY 

automatically goes to zero. 

The Collector Supply CONFIGURATION control determines the polarity and the type of 

the Collector Supply output. It also provides an initial display position on the graticule as 

discussed in the section on positioning. When the POLARITY control is set to + (full- 

wave), the Collector Supply output is positive-going full-wave rectified sine wave. When 

the control is set to -(full-wave), the Collector Supply output is a negative-going full- 

wave rectified sine wave. The AC position of the POLARITY control provides a Collector 

Supply output which is an unrectified sine wave. 

When the POLARITY control is set to +DC or +LEAKAGE, the Collector Supply 

output is a DC voltage equal to the peak voltage set by the MAX PEAK VOLTS control 

and the VARIABLE COLLECTOR SUPPLY control. This DC voltage may be either 

positive or negative. The DC mode is very useful when the normal display is exhibiting 

excessive looping. 

Occasionally sorne of the characteristic curves displayed on the crt consist of loops 

rather than lines (see Figure 3-20). This effect is called looping and is most noticeable at 

very low or high current. Looping is usually caused by internal stray capacitance or 

device capacitance, or by heating of the device under test. The LOOPING 

COMPENSATION control provides complete compensation for non heat-related 

looping. it does not compensate for any added capacitance introduced by the device 

under test, only for internal and adapter capacitance. (The control has some effect in 

reducing stray capacitance in small diodes, and voltage-driven three-terminal devices.) If 

uncompensated looping hinders a measurement, set the MODE control to +DC or 

—DC. ff the collector sweep mode of operation is desired, an imaginary line lying inside 

the loop and equidistant from each side of the loop is the best approximation of the 

actual characteristic curve (see Figure 3-20). Looping due to heating can be reduced by 

using the PULSE switch. 
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Figure 3-20. Display Looping. 

interlock System 

The 370 uses an interlock system. To use the 370, the plastic protective cover must be 

installed over the adapter connectors. When the protective box is in place and the lid 

closed, the DISABLED indicator turns off and the red WARNING indicator turns on. The 
red WARNING indicator indicates that the Collector Supply is enabled and that a 

dangerous voltage may appear at the Collector terminals. 

Step Generator 

The Step Generator provides current or voltage that can be applied to the base or the 
emitter of the device under test. The output of the Step Generator is a family of 

ascending steps of current or voltage (see Figure 3-21). When these steps (together 

with the Collector Supply output) are applied to the device under test, families of 

characteristic curves of the device are displayed on the crt. 

The NUMBER OF STEPS control determines the number of steps per family and has a 

range of from 1 step to 10 steps. The AMPLITUDE control determines the amplitude of 

each step and provides both current steps and voltage steps. The range of step 

amplitudes avaliable are from 50 nA/step to 200 mA/step for current steps and from 
50 mV/step to 2 V/step for voltage steps. Pressing the STEP MULTI .1X button divides 
the step amplitude by 10. When voltage steps are being applied to the base of a 

transistor, the base current increases very rapidly with increasing base voltage. To 

avoid damage to the transistor when using voltage steps, current limiting is provided 

through the LIMIT switch. 
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Figure 3-21. Step Generator output. 

The MEASUREMENT buttons determine whether step families are generated 

repetitively or one family at a time, Pressing the REPEAT button turns the Step 

Generator on and provides repetitive families of steps. When the SINGLE button is 

pushed, one step family is generated and the Step Generator turns off. To obtain 

another step family, the SINGLE button must be pressed again. 

The OFFSET buttons allow current or voltage to be either added or subtracted from the 

Step Generator output. This causes the level at which the steps begin to be shifted 

either in the direction of the ascending steps (aiding) offset or in the opposite direction of 

the steps (opposing) offset. When the AID button and the OPPOSE button are pressed 

simultaneously, the step offset returns to zero, When the AID button is pressed, current 

or voltage may be added to the Step Generator output. The amount of current or 

voltage added to the Step Generator output when the AID button is pressed is displayed 

at the OFFSET READOUT. Pressing the OPPOSE button allows either current or 

voltage to be subtracted from the Step Generator output, the amount subtracted from 

the Step Generator output is displayed at the OFFSET READOUT. 

Opposing offset is most useful when generating voltage steps to test field effect 

transistors. When current steps are being generated, the maximum opposing voltage is 

limited to approximately 7 volts. This voltage limiting protects the base-emitter junction 

of a bipolar transistor from reverse breakdown. 

The STEP GENERATOR POLARITY INVERT button allows the Step Generator output 

(both steps and offset) to be inverted. It has no effect when the CONFIGURATION 

control is set to BASE COMMON. Use caution to avoid causing reverse current to flow 

between the base and emitter terminals. Voltage limiting occurs when current steps are 

being generated and the OPPOSE button is pressed. 
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When LONG or SHORT is selected by the PULSE switch, steps are generated in pulses 

having a duration of either 300 us or 80 us (offset is unaffected). Pulsed operation is 
useful when testing a device at power levels that might damage the device if applied for 

a sustained length of time. Pulsed steps of 300 us duration occur when LONG is 

selected. When SHORT is selected, the duration of the pulsed steps is 80 us. When 

gither LONG or SHORT is selected, the Collector Supply mode is automatically set to 
be. 

Front-Panel Terminals 

The Front-Panel Terminals provide a means of connecting the Collector Supply output, 

the Step Generator output and the display amplifiers to the device under test. 

The front-panel CONFIGURATION switch determines the state of the base and the 

emitter terminals of the device under test. The control settings are divided in two 
groups: EMITTER COMMON and BASE COMMON. in the EMITTER COMMON range, 

the emitter terminal is connected to ground and the CONFIGURATION control 

determines the state of the base terminal. With the control set to STEP GEN, the Step 

Generator output is applied to the base terminal. in the OPEN (EXT) position, the base 
terminal is left open. in this case measurements may be made with the base terminal left 

open or with an externally generated signal applied to it through the EXT BASE or 
EMITTER IN connector. When the CONFIGURATION control is set to SHORT 

(EMITTER), the base terminal is shorted to the emitter. 

in the BASE COMMON group, the base terminal is connected to ground and the 
CONFIGURATION control determines the state of the emitter terminal, With the control 

set to STEP GEN, the Step Generator output is inverted and applied to the emitter 
terminal. When the control is set to OPEN (EXT), the emitter terminal is left open. In this 

case, measurements may be made with the emitter terminal left open or with an 

externally generated signal applied through the EXT BASE or EMITTER IN connector. 

Devices to be tested are connected to the 370 through adapter connectors. These 
connectors allow two devices to be set up at the same time for comparison testing. The 

LEFT-RIGHT-STANDBY control determines which device is under test. The 370 test 

adapters may be plugged into the adapter connectors. These adapters provide sockets 
into which devices with various lead arrangements may be placed for testing. Refer to 

ACCESSORIES for test fixture adapter information. 

The connectors labeled “SENSE” Allow Kelvin sensing of voltages measured under high 

current conditions. Kelvin sensing means that current is supplied to a device under test 

through one set of contacts and the voltage is measured through another set of 
contacts. This method of sensing voltage eliminates errors in voltage measurements 
due to contact resistance. 

The STEP GEN OUTPUT connector allows the Step Generator output to be used 
externally. The EXT BASE or EMITTER IN connector allows application of an externally 

generated signal to either the base or the emitter of the device under test. The external 

signal is applied to whichever terminal is chosen by the CONFIGURATION switch. The 

GROUND connector provides a 370 ground reference for signals generated or used 
external to the 370. 
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Collector Supply and Step Generator Output Polarities 

Table 3-3 shows the polarities of the Collector Supply and the Step Generator output for 

various settings of the Collector Supply POLARITY control and the CONFIGURATION 

switch. 

Table 3-3 
Polarities of the Collector Supply and 

Step Generator Output 
  

  

  

  

  

  

  

  

  

  

Switches Polarities 

Collector Supply POLARITY CONFIGURATION Coliector Supply Step Generator 

-w EMATER COMMON Nogalive going Negative going! 

~w BASE COMMON Negative gong Positive going 

+ QO EMITTER COMMON Positive going Positive going? 

+ OO BASE COMMON going Negative going 

EMITTER COMMON Positive and Fosiive going! 

ac Om Negative going 

sc Oy BASE COMMON Posie ang oa Negative going     
  

  
i May be inverted by pressing the POLARITY INVERT button, 

Digital Storage and Bubble Memory 

The digital storage mode displays acquired characteristic curves with a bright, flicker- 

free trace. This mode digitally stores characteristic curves in the internal memory, 

converts the curves to analog-signals, and displays them on the crt. The mode is 

activated by pressing STORE. The NON STORE/STORE INTENSITY control adjusts 

the store intensity. 

Stored curves and non-stored curves are measured the same. The resolution of 

acquisition is 100 points/division in both axis. 

The 370 has two ACQUISITION modes (STORE MODE), AVERAGE and ENVELOPE. 

In AVERAGE mode, either 4 times or 32 times averaging is selected by the ACQ MODE 

switch. Acquired curves are averaged and displayed on the crt after calculation. A 

running count of the acquisition is displayed on the crt. 

After the acquisition count exceeds the selected average number (4 or 32), the 370 

continues the averaging but acquisition count stops incrementing. 

The average method for subjected data in a displayed curve is expressed by an 

equation that provides a pseudo moving-average calculation. 

Dna = (Dn-1 x (N — 1) + Dn)/ N, where: 

Dna = averaged one data in curve, 
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Dn-1= previous data, 

Dn = currently acquired data, 

N = average number (4 or 32). 

Averaging is useful for reducing uncorrelated noise in signals and improves its signal-to- 

noise ratio. 

In ENVELOPE mode, either HORIZONTAL ENVELOPE or VERTICAL ENVELOPE is 

selected by the ACQ MODE switch. The 370 repetitively acquires the curves and 

displays the resultant waveform envelope. The waveform is compared to the maximum 

and minimum values of the same data point from previous sweeps. if the data point is 

either greater than the previous maximum value or less than the previous minimum 

value, the previous data point value is replaced by the new value. !f the data point falls 

between the currently held maximum or minimum value for that point, it is discarded. 

Enveloping is useful for revealing subtle variations in signals and allows the 370 to be 
left unattended for a jong period of time while monitoring signals for time and amplitude 

variations such as thermal drift. 

The 370 has an internal bubble memory system. This system enables acquired curves, 

text or setups to be stored in the Bubble Memory. Acquired curves {and text) can be 
stored in the Bubble Memory by pressing the ENTER button. Stored curves (and text) 

are restored (viewed) by pressing the VIEW button. VIEW curve intensity is controlled by 

the VIEW INTENSITY control. Pressing COMPARE displays both acquired curves and 
restored {from the Bubble Memory) curves. In this mode, measurements with the 

acquired curves can be made and the VIEW curves may be used for the reference. (In 

the VIEW mode, any setting change erases the curves). 

Setups (and text) can be stored in the Bubble Memory by pressing the SAVE button. 

Stored setups (and text) are restored by pressing the RECALL button. intensity of the 
setups displayed on the ert (and the text) is controlled by the READOUT/CURSOR 

INTENSITY control, . 

Bubble Memory provides a external storage for the characteristic curves or setups with 

the 370. As many as 16 families of curves and 16 setups can be stored or restored. 

Storage capacity is 128k byte. The Bubble Memory cassette tranfers data to/from the 

870 in 8-bit parallel format. 

Handling a Bubble Memory cassette 

The Bubble Memory cassette is easy to store and handle. However, it is important to 

take a few simple cautions to prevent damage to the cassette and to ensure the integrity 

of data stored on the bubble memory. 

Store bubble cassettes in antistatic-treated plastic case. Never drop a bubble cassette. 

Keep bubble cassettes away from magnetic fields and from ferromagnetic materials that 
might become magnetized. Strong magnetic fields can damage the magnetically 

recorded data on the Bubble Memory, 
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MEASURING EXAMPLES 
This part of the Operating instructions describes the use of the 370 to measure some 

basic parameters of bipolar transistors, field effect transistors, silicon controlled 

rectifiers, signal and rectifier diodes, Zener diodes. For each of the devices discussed, 
this section includes tables of 370 control settings required to make an accurate 

measurement without damaging the device under test. Below each table is a block 

diagram showing the connections of the collector supply, the step generator and the 
display amplifiers to the device under test, and a picture of a typical characteristic for the 

semiconductor type being discussed. Also included is a list of common measurements 

that may be made on the given devices with the 370 and a brief set of instructions on 
how to make each of these measurements. 

This section has been written with the assumption that the reader is familiar with the 
operation of the 370 as described at the beginning of this section. It is also assumed 

that the reader is familiar with the parameters under discussion. 

  

  
  

  

BIPOLAR TRANSISTORS 

Control Required Setting 

HORIZONTAL COLLECTOR 

POLARITY For the Common-Emitter Family, + (full 
wave) or — (full-wave) depending on the 

transistor type. 

  

  

  

  

  

MAX PEAK POWER WATTS Less than maximum power rating of device 

STEP/OFFSET AMPLITUDE AMPS 

STEP MULTI Pressed when using tow base current 

PULSE Pushed up when using low base current 

CONFIGURATION EMITTER COMMON BASE STEP GEN for 
common-emitter family 

BASE COMMON EMITTER STEP GEN for 

common-base family 

STEP GENERATOR OFFSET AID pressed if more than 10 steps 
are desired 

    
  

Some Common Measurements 

{Static} The static forward current transfer ratio (emitter grounded), 
hFE, is IC/IB. 

(Small Signal) The small-signal short-circuit forward current transfer ratio 
(emitter grounded), hfe, is IC/1B. To determine hfe at various 
points in a family of curves, multiply the vertical separation of 

two adjacent curves by the OR gm PER DIV readout. 
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Figure 3-22, Bipolar Transistor Common-emitter Configuration. 

  

Figure 3-23. Bipolar Transistor Family of Curves. 
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VCE (Sat) 

IC vs VBE 

ICEO and 

ICES and 

BVCEO 

BVCES 

Saturation current and voltage is measured by expanding the 

display of the saturation region of the device by decreasing 

the horizontal defiection factor with the HORIZONTAL 
control or the DISPLAY MAG switch. Saturation current can 

be adjusted to the desired operating point with the 

STEP/OFFSET AMPLITUDE switch. 

Base-emitter voltage can be measured by setting the 

HORIZONTAL control to the BASE range. 

Coliector-emitter leakage current and collector-emitter 
breakdown voltage (base open) are measured by setting the 

CONFIGURATION control to BASE OPEN (OR EXT). For 

small leakage currents set the POLARITY control to 
LEAKAGE. To measure breakdown voltage, increase both 

the horizontal deflection factor and the collector supply 

voltage. 

Collector-emitter leakage current and collector-emitter 
breakdown voitage (base shorted to emitter) are measured 

the same as ICEO and BVCEO, except that the 
CONFIGURATION control is set to BASE SHORT. 

  

  

  
COLLECTOR 

SUPPLY   
  

  
  
       

   

  

  

| STEP 
IGENERATOR     
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Figure 3-24. Bipolar Transistor Common-base Configuration. 
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Figure 3-25. Bipolar Transistor Family of Curves. 

ICER and BVCER 

{Smalt Signal) 

ICBO and BVCBO 

lEBO and BVEBO 

Collector-emitter leakage current and collector-emitter 

breakdown voltage (with a specified resistance between the 

base terminal and the emitter terminal) are measured the 

same as ICEO and BVCEO except that a specified 
resistance is connected between the base terminal and the 
emitter terminal. 

Some Common Measurements 

The small-signal short-circuit forward-current transfer ratio 

{base grounded), hfb, can be measured from the common- 
base family display but is determined most easily by 
calculating it from the equation hfb = /1 +. 

Collector-base leakage current and collector-base 

breakdown voltage (emitter open) is measured the same as 
ICEO and BVCEO, except that the CONFIGURATION 

control is set to EMITTER OPEN (OR EXT). 

Emitter-base leakage current and emitter-base breakdown 

voitage {collector open) is measured the same as ICBO and 

BVCBO, 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). 
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