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" - OPERATORS SAFETY SUMMARY

The general safety information in this summary is for both operating and servicing personnel. Specific warnings
and cautions are found throughout the manual where they apply, and may not appear in this summary.

TERMS

Terms in This Manual

WARNING statements identify conditions or practices
that could result in personal injury or loss of life.

CAUTION statements identify conditions or practices
that could result in damage to the instrument or other

property.

Terms as Marked on Instrument

CAUTION indicates a hazard to property, including
the equipment itself, and could cause minor personal
injury.

WARNING indicates solely a personal injury hazard
not immediately accessible as you read the marking.

DANGER indicates a personal injury hazard imme-
diately accessible as one reads the marking.

SYMBOLS

Symbols in This Manual

This symbol indicates where applicable
cautionary or other information is to be
found.

This symbol indicates where special ex-
planatory information is included in the
manual. There is no caution or danger
associated with the information.

© >

Symbols as Marked on Instrument

DANGER - High Voltage.

Protective ground (earth) terminal.

ATTENTION - Refer to manual.

Refer to manual before using.

O PB® ~

Power Source

This instrument is intended to operate from a power
source that does not apply more than 250 V rms
between the supply conductors or between either
supply conductor and ground. A protective ground
connection through the grounding conductor in the
power cord(s) is essential for safe operation

Grounding the Product

WARNING: This product is grounded through the
grounding connector of the power cord. To avoid
electrical shock, plug the power cord into a properly
wired receptacle. A protective-ground connection by
way of the grounding conductor in the power cord
is essential for safe operation. (I.E.C. Safety Class

)
Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts can render an electric
shock.

Use the Proper Power Cord

Use only the power cord and connector specified for
your product. Use only a power cord that is in good
condition. CSA Certification includes the equipment
plus those power cords appropriate for use on the
North America power network. All other power cords
supplied are approved for the country of use.

Use the Proper Fuse

To avoid fire hazard, use only fuses specified in the
instrument parts list. A replacement fuse must meet
the type, voltage rating, and current rating specifica-
tions required for the fuse that it replaces.

Do Not Operate in Explosive Atmosphere

To avoid explosion, do not operate the instrument in
an explosive atmosphere.

Do Not Remove Covers or Panels

To avoid personal injury, the instrument covers should
be removed only by qualified service personnel. Do
not operate the instrument without covers and panels
properly installed.
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Remove from Operation instrument until the cause of the failure has been

determined and corrected,
If you have reason to believe that the instrument

has suffered a component failure, do not operate the
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operator Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering
first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages may exist at several points in
this product. To avoid personal injury, do not touch
exposed connections and components while power
is on.

Disconnect power before removing protective panels,
soldering, or replacing components.

Use Caution When Servicing The CRT

The CRT assembly should be replaced only by
qualified personnel familiar with CRT servicing pro-
cedures and precautions.

CRTs retain hazardous voltages for long periods of
time after power-down. Before attempting any work

viii

inside the instrument, discharge the CRT by shorting
the anode to chassis ground. When discharging the
CRT, connect the discharge path to ground and then
the anode.

Use extreme caution when handling the CRT. Rough
handling may cause it to implode. Do not nick or
scratch the glass or subject it to undue pressure
during removal or installation. When handling the
CRT, wear safety goggles and heavy gloves for
protection.

Power Source

This product is intended to operate from a power
source that will not apply more than 250 volts rms
between the supply conductor and ground. A protec-
tive ground connection by way of the grounding
conductor in the power cord is essential for safe
operation.

PG 2010/PG 2011/PG 2012 Service Manual



Getting Started

SECTION 1
GETTING STARTED

Introduction

This section of the manual contains a general descrip-
tion of the PG 2010, PG 2011, and PG 2012 Pulse Gen-
erators (including standard and optional accessories),
power turn-on procedure and generation of a sample
pulse.

Instrument Description

The PG 2010, PG 2011, and PG 2012 are a series
of fully programmable, general purpose pulse gener-
ators designed for both digital and analog applica-
tions.

The PG 2012 is a dual channel generator while the PG
2010 and PG 2011 generators provide either single or
dual output channels in the same instrument. Table 1-1
lists the available output configurations for each instru-
ment.

The PG 2010 is particularly appropriate for use with very
high-speed families of logic, the PG 2011 with more
common families of logic typically used with microproc-
essors and analog applications, while the PG 2012 is
ideal when mixed families of logic are employed.

Instrument Options

® Option 02 — adds a second channel to the PG
2010 and PG 2011 of the same
type as the current channel.

® Option 1R — installs rackmount assembly onto
PG 2010, PG 2011, or PG 2012
instrument.

* Option B1 — includes service manual as stand-
ard accessory.

Table 1-1
Channel Output Configurations
Instrument Available Outputs
PG 2010 Selectable Outputs Available for Each Channel

Single or dual outputs

<250ps fixed rise and fall time (20% — 80%)

800ps typical fixed rise and fall time (10% — 90%)

1.8ns typical fixed rise and fall time (10% — 90%)

PG 2011
Single or dual outputs

Variable Output for Each Channel

5.5ns to 10ms variable rise and fall time (10% — 90%)

PG 2012

Selectable Output for Channel 1

Dual outputs

<250ps fixed rise and fall time (20% — 80%)

800ps typical fixed rise and fall time (10% — 90%)

1.8ns typical fixed rise and fall time (10% — 90%)

Variable Output for Channel 2

5.5ns to 10ms variable rise and fall time (10% — 90%)

PG 2010/PG 2011/PG 2012 Service Manual
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CHANNEL MENU selection RESOLUTION keys and ENHANCED
selection keys. keys. knob, see text. ACCURACY key.

5 R otatetabes
W 4IRS

Delry WRIN T Outy Tyt : lasding T thallay T bl
o meom  F (e

ON-STBY push- Main Menu soft Lower level menu CLEAR Data keypad and TRIGGER - MANUAL key, and
push switch. keys. soft keys. MENU key. ENTER key. input and output connectors.

Channel pulse output selection keys and
connectors. Instrument option dependent,
see text subsection 2D.

Fig. 1-1. PG 2011 front-panel showing location of detailed control information. See Fig. 2-6 for an explanation of the
different crt fieids.

Standard Accessories Optional Accessories

The PG 2010/2011/2012 instruments include the fol- The following accessories are optional:

lowing standards accessories: « Service Manual.............ccceeeeneeen.e. 070-8142-00

« Operators Manual............................ 070-8143-01 Includes calibration and checkout software.

« GPIBextender..................... Order by description * GPIBcable ........cccooeneninininennen. 012-0991-00
+ 50QBNCcable ........cccoovvreenennee.. 012-1342-00
«  50Q BNC termination ...................... 011-0049-01
« Rackmountkit..................... Order by description

PG 2010/PG 2011/PG 2012 Service Manual
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-Fig. 1-2. PG 2012 rear-panel showing the location of the GPIB connector, main power switch, fuse, and power

~cord receptacle.

Preparation for Use

Instrument Cooling

Keep your instrument on a flat, hard, stable work sur-
face. Maintain adequate airflow to prevent instrument
damage from internally generated heat. Before applying
power to the instrument, verify that the spaces around
the air-intake holes on the bottom, sides, top and rear of
the instrument cabinet are free of any obstruction to air-
flow. Use the following recommended clearances:

®* Rear of instrument: ........ 6 in (15 cm)
* Top, left and right sides: .... 3 in (8 cm)

Power Turn-On

Refer to Fig. 1-2 and verify that the comrect fuse is in-
stalled, and the appropriate power cord is properly con-
nected. The instrument has automatic line voltage sens-
ing circuitry and sets its internal circuitry accordingly.
See Table B-1 in appendix B for available power cord
plug options.
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Line connector power is applied to the instrument by
pressing in the push-push rear panel Main Power switch.
The rear-panel Main Power switch applies power to the
Standby circuitry.

To apply power to the remainder of the instrument cir-
cuitry, the front-panel ON-STBY push—push switch
must be pushed once after turning on the Main Power
switch.

For output accuracy, the instrument should be allowed
to warm—up for 20 minutes.

The instrument has a unique architecture that incorpo-
rates built-in time and voltage measurement capability
that is used to autocalibrate the instrument, when initi-
ated by the user in bench application or in system con-
troller application. The instrument also performs an auto-
calibration each time an operating parameter is changed
in the enhanced accuracy mode.

1-3
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Getting Started

Sample Pulse Output

Pulse Definitions

Definition of Pulse Parameters

Figs. 1-3A through 1-3D illustrate how the instrument
defines the various pulse parameters.

Pulse HIGH LEVEL corresponds to the most positive
level of the pulse. Pulse LOW LEVEL corresponds to
the most negative level of the pulse. Pulse AMPLI-
TUDE is defined as the difference between the HIGH
LEVEL and LOW LEVEL values.

Transition time is the interval required for the pulse to
go from 10% to 90% of the selected amplitude or vice
versa. Transition time for the <250ps setting on PG
2010 and PG 2012 Channel 1 is the interval for the pulse
to go from 20% to 80%. 20% to 80% is used to be con-
sistent with high speed ECL logic specifications.

The way in which the instrument defines pulse parame-
ters forces a distinction between the specified pulse
which assumes the fastest transition times and the ac-
tual pulse output; the latter is referred to as the ob-
served pulse as shown in Fig. 1-3B. As illustrated in Fig.
1-3B, the values specified for WIDTH, PERIOD, and
DELAY are defined with reference to the point at which
the specified pulse reaches 50% of the amplitude during
the leading and trailing edges at the fastest transition
time.

WIDTH is the time interval between the 50% points of
the leading and trailing edges. If the selected leading
and trailing edge transition times (for the PG 2011, and
PG 2012 Channel 2) are equal, the time interval be-
tween the 50% points is the same as that between the
first and third corners.
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PERIOD is the time between the 50% points on the ris-
ing edges of two consecutive trigger outputs. DELAY is
the time between the 50% points on the rising edge of
the trig out pulse and the 50% point of the leading edge
of the output puise (at fastest transition time). See Fig.
1-3B.

The time interval between the 50% points of the actual
pulse depends on both the width and transition time
settings. Atrailing edge slower or faster than the leading
edge respectively lengthens or shortens the 50% inter-
val. In effect, the pulse edges pivot about the first and
third corners while the interval between these corners
remains fixed for a given width setting. See Fig. 1-3B.

As long as the leading and trailing edge times are equal,
the selected width and the actual width are the same.

In the double pulse mode the instrument defines PE-
RIOD the same as in the single pulse mode: The time
between the 50% points on the leading edges of two
consecutive trigger outputs. DELAY, in double pulse
mode, is the time between the leading edges of the first
and second pulse using as a reference point 50% am-
plitude with fastest transition times. Fig. 1-3C illustrates
these definitions.

SETTLING TIME is the interval required for the pulse
level to enter and remain in the specified level
accuracy range (measured from the 90% amplitude
point) (see Figure 1-3D).
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Pulse Definitions (continued)

TRIG OUTPUT 50%
3rd CORNER
HIGHLEVEL -=-4--=----=----
GH LEVEL 00%
! 1
! '
AMPLITUDE  50% : '
: WIDTH ,
! 1
1
LOW LEVEL ' ' :
< - P
. ' X
ISTCORNER | eaDiNG * TRAILING *
EDGE EDGE

*For PG 2010 single or dual channel
and PG 2012 CH1 the fastest transi-
tion time (<250ps) is specified from
the 20% — 80% points.

Fig. 1-3A. Pulse Definitions—High and Low Levels

TRIG OUTPUT

"7 N/
- PERIOD >
1¢DELAY->'e WIDTH !

FASTEST TRANSITION F— 50% 50% ;

TIMES SELECTED

i

3rd CORNER

50%

VARIABLE TRANSITION !
TIMES SELECTED

'
Ll
]
)

1ST CORNER
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Fig. 1-3B. Pulse Definition—Width, Period, and Delay
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TRIG OUTPUT
' X
- PERIOD >
s DELAY > '
'€¢—WIDTH — 4— WIDTH —~ X
] ' 1 : '
. : .
1] ] 1
50%
FASTEST TRANSITION . ) .
TIMES SELECTED ; ' '
: 3rd CORNER i 3rd CORNER X
1
]

o

VARIABLE TRANSITION
TIMES SELECTED

1ST CORNER : ' 1ST CORNER

Fig. 1-3C. Puise Definitions—Period and Delay—Double Pulse Mode

D

ACCURACY RANGE L \/
90% AMPLITUDE = 7/ .

‘“¢———SETTLING TIME

10% AMPLITUDE

Fig. 1-3D. Puise Definitions—Settling Time
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Getting Started

Pulse Parameter Limitations

The following formulas express the limits on Period,
Width, and Delay.

Single Pulse per Period Modes

(Undelayed, Delayed, Counted Burst with single pulse
mode)

[Period - (Width + Delay)] must be > 8 ns
0.99 * Period must be > (Width + Delay)
Period max = 10.00 s
Period min = (Width + Delay + 8 ns),
but not less than 20 ns
Width max = [(Period * 0.99) — Delay
— 8 ns], but not more than 9.90000 s
Width min = 10 ns
Delay max = [(Period * 0.99) — Width
- 8 ns], but not more than 9.89999 s
Delay min = 0

Single Pulse Transition Time Restrictions

Width must be > 1.3 * Leading Edge
(Period — Width) must be > 1.3 * Trailing Edge

1-8

Double Pulse per Period Modes
(Paired Pulse and Counted Burst with Paired pulses)

Delay must be > Width
0.99 = Delay must be > (Width + 8 ns)
Period max = 10.00 s
Period min = (Width + Delay + 8 ns),
but not less than 40 ns
Width max = [(0.99 * Delay) - 8 ns],
but not > 4.90000 s
Width min = 10 ns
Delay max = [(Period * 0.99) — Width
— 8 ns], but not > 9.89999 s
Delay min = (Width + 8 ns)

Double Pulse Transition Time Restrictions

Width must be > 1.3 * Leading Edge

(Delay — Width) must be > 1.3 * Trailing
Edge

[Period — (Delay + Width)] must be > (1.3
* Trailing Edge)

Internal Trigger Burst Mode

(0.99 * Trig Rate) must be > (Period
*Burst Count)

PG 2010/PG 2011/PG 2012 Service Manual



Getting Started

Manual Operation

The following example illustrates the ease with which Period — 350ns; Delay — 100ns; Width — 50ns; Duty

the instrument may be set up to output a typical output Cycle — Off; Leading Edge/Trailing Edge — 250ps (PG

pulse. The example describes how to set up and verify 2012 CH1 and PG 2010), or 10ns (PG 2012 CH2 and

the instrument’s output for a pulse having the following PG 2011); Pulse Mode — Single Pulse; Triggering —

parameters: Continuous; Output High Level — +1.0V; and Output
Low Level — —-1.0V.

Step 1 Power up and Initalize Instrument

( [[_Toktronix PG 2012 PULSE GENERATOR ] Y v
s ~ (‘ -— ACCURAGY
(" a.Tumon rear-panel Main Power switch. h 8 '.8 b O f'iﬁ
/b. Push ON switch. ____% b ""é“
1 c. Push MENU UTILITY key. =" | ) e o
7| cPus oy -
| . Press RECALL SETTING Main Menu soft key. o EHE] E"'a
& 6. Select 0 with data keypad and press ENTER.\ 0 S
~ . & 10V gh MAX
oy, SRS S S = S) s
0 SIS i) ey
o ( & TR =
Ol E Y o
.

[ Tektronix PG 2012 PULSE GENERATOR |

r ) gy S
TWMNG  TROGER|
(" a. Push MENU TIMING Koy, e — =D O @)
/b. Press PERIOD Main Menu soft key. Mén WS b r.,,u )
L/ c. Select 350ns with data keypad and pross < 0 o
. CHANER. TRIGD
e | W& C
d. Press DELAY Main Menu soft key. O~ @ o)
. Select 100ns with data keypad and =, N
press ENTER. T ——
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Step 2 Setting up the Pulse Timing (continued)

e

N
{_ Tektronix PG 2012 PULSE GENERATOR ] a

’e

\

f. Press WIDTH Main Menu soft key.

g-Select 50ns with data keypad and press
ENTER.

-

N
([ Tekironix PG 2012 PULSE GENERATOR ] ~

e
| Applies only to PG 2012 CH1 and PG 2010 |

L, h. Press LEADING EDGE Main Menu soft key.

i. Press 250ps lower level menu soft key. \ q

|Appiies only to PG 2012 CH2 and PG 2011 |

h. Press LEADING EDGE Main Menu
/ soft key. /)
. Press LEADING EDGE lower lovel =~ | 10

/
menu .

Sotoct Tane wih datakey pad and press e g
ENTER.

N e e T o
=K<
(o
S
8
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Step 3 Setting up the Pulse Output

(_Tektronx PG 2012 PULSE GENERATOR | ™ ——
(o = T ST
(" a. Push MENU OUTPUT key. o O b
( nmncmeva.u-nwmwm\ﬂ;ié“g S O f'gﬁ
c. Select 1.0V with data keypad and press l_Td owmm w0
ENTER. o
l ¢mwwmvawmumm——'.c .‘?lgg@
4 AT e
E;?ga?-LOVumhdaah'nndandpa‘s L 0 e I!!I%Ei{tffjlii’ 'E;'
o TE RIS | © |
=Yz YaY3
\ 1 ot
S 0] O] (0] 0]
(=

Observing The Output Pulse
oscilloscope and observe a continuous pulse output

Press the CH1 Output key ON.

NOTE

To prevent aberrations on the output puise,
the unused output (normal or complemen-
tary) for the channel must be terminated in
the same impedance as the selected output
for the channel. This applies only to fixed
risetime channels. When an output is off, it
is intemnally terminated into 50Q. If it is
necessary to terminate an output in an im-
pedance other than 50Q, turn the output on
and attach the correct termination to the
output connector. This also means an unused
output should be tumed on and left open if
the active output is dniving a high impedance.

Getting Started

having the following parameters:

Period 350ns

Delay 100ns

Width S0ns

Leading Edge 250ps (PG 2012 CH 1

Trailing Edge and PG2010) or
10ns (PG 2012CH 2
and PG 2011)

Pulse Mode Single Pulse

Triggering Continuous

Output

High Level +05V

Low Level 05V

Connect a correctly terminated 50 ohm coaxial cable
from the CH 1 BNC output connector to the input of an

PG 2010/PG 2011/PG 2012 Service Manual
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Getting Started

GPIB Operation

With the instrument’s rear-panel Main Power switch patible controllier you would connect a the GPIB
turned-on. push the front-panel ON-STBY switch to ob- to the National PC 2A GPIB board, to the GPIB co
tain a crt display. Connect a GPIB cable from the GPIB tor on the rear-panel of the instrument, see Fig. -
Controller, for example when using an MS-DOS com-

1-12 PG 2010/PG 2011/PG 2012 Service h



SECTION 2
OPERATION

Functional Menu Operation

Operation of the PG 2010/PG 201 1/PG 2012 is control-
led by a multilevel menu structure which branches from
four main menus. These are: TIMING, TRIGGER, OUT-
PUT, and UTILITY. A main menu is selected by pressing
a corresponding MENU key on the front panel. The four
main menus have at least one lower level menu, see
Fig. 2-1. Selection of a lower level menu, from a main
menu, is accomplished with the soft keys located below
the cnt.

Moving Between Menus

To move from one main menu to another press one of
the four MENU keys (TIMING, TRIGGER, OUTPUT,
UTILITY) on the front panel. Pressing one of these keys

PG 2010/PG 2011/PG 2012 Service Manual

always selects the corresponding main menu allowing
an escape from any other menu.

There are two ways to move between lower level menus
within a main menu:

® Move downward in the menu system by pressing
the soft key which selects the desired lower
level menu. These keys are located along the
right side of the crt.

®* Move upward one level by pressing one of the
soft keys located below the crt, or select another
main menu with the MENU key on the front panel
to select the desired main menu screen.

2-1



Operation

TIMING MENU

See subsection 2A

PERIOD DELAY WIDTH DUTY CYCLE LEADING TRAILING PULSE
EDGE EDGE MODE
Pages 2A-2 Pages 2A-2 Pages 2A-2 Pages 2A-2 Page 2A-5 Page 2A-5 Page 2A-7
& 2A-3 & 2A-3 & 2A-3 & 2A-4
TRIGGER MENU
See subsection 2B
CONT TRIG GATE BURST
Pages 2B-1, Pages 2B-1, Pages 2B-1, Pages 2B-1,
2B-2 &2B-4 2B-2 &2B-4 2B-2 &2B-4 2B-3 &2B-4
OUTPUT MENU
See subsection 2C _ — _ _
HIGH LEVEL LOW LEVEL SELECT USER LEVEL OUTPUT EXTERNAL
PRESET DEFINED LIMITS WIDTH
LEVEL PRESETS
Pages 2C-1, Pages 2C-1, Pages 2C-3 Page 2C-5 Page 2C-5
2C-2 &2C-3 2C-2 &2C-3 Page 2C-3 Page 2C-3 &2C-5
UTILITY MENU
See subsection 2D d
RECALL STORE POWER ON ApoE o DISPLAY INTERNAL
SETTING SETTING SETTING Hmwm M INTENSITY CAL
Pages 2D-1
Page 2D-1 Page 2D-1 & 2D-2 Page 2D-2 Page 2D-2 Page 2D-2

Fig. 2-1. Overall menu hierachy illustration showing the location of additional detailed information

on the four main menus.

PG 2010/PG 2011/PG 2012 Service Manual
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Operation

Controls, Connectors, and
Indicators

Display

The instrument function and parameters are displayed
with their current values. The value of a displayed pa-
rameter can be changed when it is selected . A value
is changed by using the knob, or the data keypad and
ENTER. A decimal numeric entry can include the lead-
ing zero.

The left side of the crt displays the High Level (HL:) and
Low Level (LL:) values for each channel. Waming and
error messages will be displayed on the crt below the
Channel 1 and Channel 2 graphic pulse display area.

GPIB Status Displays Selected Period.  Displays Selected Trigger Knob Active Icon.
Indicators / Mode.
Channel 1 Current
Parameters Display GPIB SRQ Period 500.0 ns Continuous
Area. REM ADR
HL = High Level HL: 2.50V
LL = Low Level
Period
500.(_) ns
Channel 2 Current LL: oV
| Parameters Displa : width: 200.0 ns
orar play Delay 0s n Frequency
HL = High Level R 2000.0 kH2
LL = Low Level HL: S.00v
Warning Message LL: oV
Display Area. . .
play \ CHANNEL 2 Delay: Os width: 200.0 ns
Period Delay width [Duty Cycle| Leading Trailing Pulse -
OFF Edge Edge Mode
500.0 ns 0s ‘200.0 ns . 0.80 ns 0.80 ns Single

| |

|

|

Channel 1 Graphic
Pulse Display Area.

Main Level Menus Se-
lected With MENU
Keys.

|

Channel 2 Graphic
Pulse Display Area.

Lower Level Menus
Selected By Using
“Soft Keys™ Located
Below crt.

Fig. 2-2. Explanation of different display fields.
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Operation

The top of the crt display shows the GPIB Indicators on
the left and the pulse Period and Trigger status in the
center and the knob icon on the right, if the knob is active
on the selected parameter. Below each channel wave-
form in the center of the crt is displayed the Delay and
Width values for that channel.

Parameter Units of Measure Keys

The units of measure keys are located in a column to
the right of the DATA keypad; these keys are used to
scale a numeric entry. The units of measure selected by
each key depends on the function or parameter for
which the numeric entry is being made. ENTER must be
pressed after the units key is pressed. If you wish to
maintain the same units as the existing entry, simply
enter the new value, skip the units key, and press EN-
TER.

24

GPIB Indicators

GPIB —this indicator is illuminated at all times.

SRQ —illuminates when the instrument gen-
erates a service request.

REMote — illuminates when the instrument is op-
erating under remote program con-
trol via the GPIB.

ADR —illuminates when the instrument is ad-
dressed over the GPIB.

Error Indication

A 3-digit error number (the same error code available
over the GPIB) and a description of the error appear
in the display to indicate the type of error that has
occurred. For additional error information, refer to the
command descriptions in Section 4 of this document.

PG 2010/PG 2011/PG 2012 Service Manual
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R SR Perdd  2%8Lim Cartipuous
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Fig. 2-3. Typical PG 2010/PG 2011/PG 2012 front panel.

Front Panel Controls and Connectors

Refer to Fig. 2-3 while reading this section.

Selection of parameters for pulse output is accom-
plished through the instrument's menu system. The
desired menu (TIMING, TRIGGER, OUTPUT, or
UTILITY) is accessed by pressing the corresponding
MENU key on the front panel. After selecting the
appropriate menu, the current pulse parameters con-
trolled by that menu are displayed and their values
may be changed, if desired. The data keypad or knob
is used to change the value of the selected item. See
“Standard Numeric Entry”. Some keys have associ-
ated LEDs that tum on and remain on while those
key functions are selected. An illumunated key LED
indicates which key function is active (turmed on).

A key function remains selected until it is replaced by
pressing another key. The typical sequence to change
a value is: parameter key, new value entered with the
data keypad, unit of measure, ENTER; or, parameter
key, knob (in this case the unit of measure is deter-
mined by the RESOLUTION setting).

NOTE

To clear a partially entered value, press the
function or parameter key again.

PG 2010/PG 2011/PG 2012 Service Manual

Operation of the menus is controlled by the use of
seven horizontal and five vertical “soft keys” which are
located below and to the right of the crt display respec-
tively. The function of a particular soft key is defined by
the specific menu being displayed and may vary be-
tween menus. The function of each soft key within a
specific menu is indicated by a mnemonic located near
either the bottom edge of the crt display immediately
above the key or to the left of the vertical keys. A blank
space in the crt display above or to the left of a soft key
indicates that it is not used in that menu and pressing
the key will have no effect on the operation of the
instrument.

Depending on the particular menu which is being dis-
played, pressing a soft key may select another lower
level menu. To move to one menu level higher, press
one of the soft keys located below the crt or select
another main menu with the MENU key on the front
panel. An outline of the instrument's functional menu
operation is given earlier in this section.

For an overview of the current settings of the instru-
ment, pressing each of the main MENU keys allows you
to observe the settings.
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Operation

Soft Key Operation

Standard Numeric Entry — There are two ways
of accomplishing a numeric entry:

2-6

Use the knob to increase/decrease a value. A
value is increased by turning the knob clockwise
until the desired value is obtained. Likewise, a
value is decreased by turning the knob counter-
clockwise. When a numeric value has been
changed using the knob, it is automatically exe-
cuted, and use of the ENTER key is not required.

The amount of change that the knob causes is con-
trolled by the RESOLUTION keys. Pressing the T
RESOLUTION key allows the user to increase the
incremental amount, in decimal units of 10, that gov-
erns the amount that the knob, when rotated, will
cause a setting to change. Likewise the | RESO-
LUTION key is used to decrease the incremental
amount, in decimal units of 10, by which the knob
can cause a change. The underscored digit in the
active lower level menu indicates which digit will be
effected by rotation of the knob.

Using the data key pad and ENTER keys. This
is accomplished by pressing the appropriate keys
on the data key pad followed by the ENTER
key. If the ENTER key is not pressed after keying

a value with the data key pad, the value will
not be saved and will be replaced by the previous
value shown after about 10 seconds.

Refer to Fig. 2-4. In illustration Fig.2-4A the PERIOD
parameter has been selected. In illustration Fig. 2-4B
the data key pad has been used to change the PERIOD
value from 500.0ns to 450.0ns. Note the asterisk, indi-
cating that although the value has been changed it has
not been entered into a buffer which causes the value
to be executed by the instrument when a pulse is output.
After the ENTER key has been pressed causing the
value to be entered into a buffer and executed, the dis-
played asterisk will not appear. If the ENTER key is not
pressed the display reverts back to the screen shown in
Fig. 2-4A and the PERIOD value remains unchanged.

The above information and the following note also ap-
plies if only the units or both the value and units have
been changed.

NOTE

To clear a partially entered value simply select
another item in the display by pressing an-
other ‘soft key”, or press a MENU key on
the front panel. Any of these actions will
cause the partially entered value to be re-
placed by the previous one.

PG 2010/PG 2011/PG 2012 Service Manual
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CPIB SRQ Period 501.0ns Continuous 0
REM  ADR
HL: 250V
L ov . h
Delay : s width: 200.0 ns Frequency
HU 5.00V 1996.0 kHz
A
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
eriod Delay h|Duty Cycle] Leading | Trailing Pulse
OFF Edge Edge Mode
501.0 ns 0s 200.0 ns 0.80 ns 0.80 ns Single
CcPIB SRQ Period 501.0ns Continuous ‘
REM  ADR
HL: 2.50V
LL: ov
Delay : 0s width: 200.0 ns Frequency
HL: S.00V 1996.0 kHz
B
LL: ov
CHANNEL 2 Delay : 0s width: 200.0 ns
elay uty Cycle[ Leading railing ulse
OFF Edge Edge Mode
0s 200.0 ns 0.80 ns 0.80ns Single

Fig. 2-4. Parameter Change Indicators in the lower level menus. Note underscored digit in the PERIOD Lower Level
menu of example A indicating the resolution digit that will be affected by rotation of the knob. The asterisk to
the left of the PERIOD value in example B Indicates that the value or units has been changed, but not yet
entered into a buffer.
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Controls

MENU Keys

To move from one menu to another press one of the four
MENU keys (TIMING, TRIGGER, OUTPUT, UTILITY)
on the front panel. Pressing one of these keys always
selects the corresponding main menu allowing an es-
cape from any other menu.

There are two ways to move between lower level menus
within a main menu:

* Move downward in the menu system by pressing
the soft key which selects the desired lower
level menu. These keys are located along the
right side of the crt.

®* Move upward one level by pressing one of the
soft keys located below the crt, or select another
main menu with the MENU key on the front
panel.

CHANNEL Keys

The CH2 key is operative in dual channel instruments
only.

CHANNEL keys select the channel for which parame-
ters are displayed in the menu displays. The channel
being displayed is designated by CHANNEL 1 OR 2 in
reverse video to the left of the graphics pulse display in
the crt display. The parameters displayed in the channel
1 and 2 graphic display areas (see Fig. 2-2) are always
valid. The menu level is not affected by the CHANNEL
key. When a channel is selected, the corresponding
LED is lit. An attempt to use the CH2 key for single chan-
nel instruments will result in an error message being
displayed.

RESOLUTION Keys

Pressing the TRESOLUTION key allows the user to in-
crease the incremental amount, in decimal units of 10,
that governs the amount that the knob, when rotated,
will cause a setting to change. Likewise the | RESOLU-
TION key is used to decrease the incremental amount,
in decimal units of 10, by which the knob can cause a
change. The underscored digit in the active lower level
menu indicates which digit will be effected by rotation of
the knob.

ENHANCED ACCURACY

Pressing the ENHANCED ACCURACY key turns on the
indicator and uses the internal calibration circuitry to
achieve the maximum possible accuracy. If the knob is

2-8

used to change the pulse amplitude the ENHANCED
ACCURACY indicator, if lighted, will be extingished.

MANUAL TRIGGER

The MANUAL TRIGGER key is used to generate a man-
ual trigger event in TRIG, GATE, or BURST modes.

CLEAR MENU

Pushing the CLEAR MENU key clears from the crt dis-
play any main and lower level menus and disables the
knob. The menus can be redisplayed by pushing the
desired MENU key.

ON STBY

After the rear-panel Main Power switch applies power
to the Standby circuitry, pushing the ON-STBY push-
push switch applies power to the remainder of the in-
strument circuitry.

DATA Keys

The DATA keypad is used to enter numeric data. Using
the ns, MHz/us, KHz/ms/mV, Hz/sec/V allows the user
to scale the input. A decimal point key, minus key and
backspace key are also included. The ENTER key is
used to complete a numeric entry.

If the function or parameter is selected and no data is
entered, the ENTER key will terminate the selection
with no change to the value of the function or parame-
ter.

CH 1, CH 1, CH 2, CH 2 Keys

The CH 1 and CH 2 keys are functional only in the PG
2012 Channel 1 and the PG_2010 single or dual fast-
edge channel(s). When the CH 1 and CH 2 are active,
they provide a compiementary pulse output. Comple-
mentary outputs for PG 2012 Channel 2 or the PG 2011
single or dual channel(s) output can be obtained by us-
ing the Output MENU selection. An attempt to use the
CH 1 and CH 2 keys to provide a complementary output
for PG 2012 Channel 2 or the PG 2011 single or dual
channel(s) output will result in an error message.

Connectors
TRIGGER INPUT

The input connector for external trigger, gate functions,
and external width for CH1 and CH2 is a front panel
BNC. An LED indicator above the TRIGGER INPUT
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connector illuminates to indicate a valid trigger signal
(flashes for an actively changing trigger signal).

TRIGGER OUTPUT

The output connector can be used to provide triggering
for a TTL-level device. Delay settings are referenced
between the trigger output and pulse output.

CH1, CH1, CH2, CH2

The output connectors for pulse output from channels
1 and 2. The CH 1 and CH 2 connectors can only
be used for the PG 2012 Channel 1 and the_PG
2010_single or dual fast-edge channel(s). When CH1
and CH2 are active, they provide a complementary
pulse output that is available simultaneously. Com-
plementary outputs for PG 2012 Channel 2 or the
PG 2011 single or dual channel variable-edge output
can be obtained by using the Qutput MENU selection.
The PG 2012 Channel 2 and PG 2011 complementary

Operation

outputs are not available simultaneously since the com-
plementary signal is only available from the CH1 or CH2
normal output connector.

NOTE

To prevent aberrations on the output pulse,
the unused output (normal or complemen-
tary) for the channel must be terminated in
the same impedance as the selected output
for the channel. This applies only to fixed
risetime channels. When an output is off, it
is internally terminated into 50Q. If it is
necessary to terminate an output in an im-
pedance other than 50, turn the output on
and attach the correct termination to the
output connector. This also means an unused
output should be tumed on and left open if
the active output is driving a high impedance.

Rear Panel Controls and Connectors

Main Power Switch

Rear-panel switch applies line voltage power to the
Standby circuitry. To completely apply power to the in-
strument it is necessary to push the front panel ON-
STBY key.

PG 2010/PG 2011/PG 2012 Service Manual

GPIB Connector

Connector for a standard 24 pin GPIB cable so GPIB
commands from the GPIB controller can be passed to

the instrument.






SECTION 2A

TIMING Menu

The Timing main menu is selected by pressing the TIM-
ING MENU key on the front panel. This menu displays
and selects the PERIOD of the pulse output which is
common to both channels; it also displays the Delay,
Width, Duty Cycle, Leading Edge, Trailing Edge, and
Pulse Mode lower level menus for the selected channel.
Fig. 2A-1 illustrates a Timing menu display.

Inthe PG 2012, or PG 2010, and the PG 2011 equipped
with the dual channel option, the period parameter is
common to both channels. Use either channel’s main
menu delay and width soft keys along with the appropri-

ate lower level menu soft key to change the width and
delay settings for each channel.

If, after entering a new PERIOD value, the message,
“Error 284-CH (1]2): Period - (Width + Delay)< 8ns," ap-
pears, it indicates that the width time plus delay time for
the indicated channel is within 8ns of the established
period time. To allow sufficient settling time the differ-
ence between the width + delay and period time must
be greater than 8ns. Correct the situation by either re-
ducing the width or delay values or increase the period
value.

GPIB SRQ Frequency 2000.0 kHz Continuous ’
REM ADR
HL: 250V
Period
300.0 ns
LL: oV
Delay : 0s Width: 200.0 ns
Frequency
HL: 5.00V 2000.0 kHz
LL : oV
CHANNEL 2 Delay : 0s Width: 200.0 ns
IR Delay width [Duty Cycle] Leading Trailing Pulse
OFF Edge Edge Mode
2000.0kH2 0s 200.0 ns 0.80 ns 0.80 ns Single

Fig. 2A-1. TIMING Main Menu

PG 2010/PG 2011/PG 2012 Service Manual
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Timing Menu

This error can be avoided if the period and width/delay
parameters are set in the following order:

* To decrease the period from its current value -
set the width and delay to their new values first,
if necessary, followed by the period.

* To increase the width and delay from their current
values - set the period to its new value first, if
necessary, followed by the width and delay.

TIMING MENU: Lower Level Menus

The PERIOD, WIDTH, DELAY, LEADING EDGE,
TRAILING EDGE, and PULSE MODE modes of the
TIMING main menu are selected by pressing the corre-
sponding front-panel soft key below the crt display. The
TIMING menu system is used to set the pulse WIDTH,
DELAY, DUTY CYCLE, and PULSE MODE.

PERIOD, WIDTH, DELAY, and DUTY CYCLE are de-
fined by the instrument with reference to the 50% points
on the leading and trailing edges using the fastest tran-
sition time (<250ps for PG 2012 Channel 1 and PG 2010
single or dual channel(s), and 5.5ns for PG 2012 Chan-
nel 2 and PG 2011 single or dual channel(s)). Remem-
bering this common reference, the following definitions
apply:

DELAY, in single pulse mode, sets the time from the
50% point on the rising edge of the trigger output
to the 50% point on the leading edge of the output
pulse (at the fastest transition time settings).

DELAY, in double pulse mode, sets the time between
the leading edges of the first and second pulse (at
the fastest transition time settings).

WIDTH is the time interval between the 50% points
on the leading and trailing edges.

DUTY CYCLE is the ratio of the pulse width to the
period, expressed as a percent.

GPIB SRQ Period 500.0 ns Continuous 0
REM ADR
HL: 2.50V
Period
500.0 ns
LL: oV
Delay : 0s Wwidth: 200.0 ns
Frequency
HL: 5.00V 2000.0 kHz
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Period Delay Width  [Duty Cycle[ Leading Trailing Pulse
OFF Edge Edge Mode
500.0 ns 0s 200.0 ns 0.80 ns 0.80 ns Single

Fig. 2A-2. TIMING Menu, PERIOD Selected.

2A-2
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LEADING EDGE or TRAILING EDGE sets the pulse
transition times.

PULSE MODE sets the instrument for single or double
pulse output. In single pulse mode one pulse is output
for each cycle of the period generator; in double pulse
mode two pulses are output per cycle.

Refer to Pulse Definitions in section 1 for a detailed ex-
planation of how the instrument defines the various
pulse parameters.

Period

The range of the period parameter is:

® In single pulse mode: 20 ns — 10.0 s.
— Repetition rate: 50 MHz — 0.1 Hz.

® In double pulse mode: 40 ns — 10.0 s.
— Repetition rate: 25 MHz — 0.1 Hz.

Rotation of the knob will increase or decrease the PE-
RIOD value. The DATA keypad and ENTER may also
_be used.

Timing Menu

Fig. 2A-2 illustrates the TIMING menu with PERIOD se-
lected.

PERIOD sets PERIOD in the time domain expressed in
seconds (s).

FREQ sets the PERIOD in the frequency domain ex-
pressed in hertz (Hz).

Delay

Fig. 2A-3 shows the TIMING main menu with DELAY
selected. In single pulse mode, the delay parameter sets
the time from the 50% point on the rising edge of the
trigger output to the 50% point on the leading edge of
the output pulse (at the fastest transition time settings).

In double pulse mode, the delay parameter sets the time
between the leading edges of the first and second pulse
(at the fastest transition time settings).

Width

Fig. 2A-4 shows the TIMING main menu with WIDTH
mode selected. When setting this parameter the inter-
relationship between the period and the sum of the width

GPIB SRQ Period 500.0 ns Continuous 0
REM ADR
HL: 2.50V
Delay
50.(_) ns
LL: oV
_ Delay: 50.0 ns Width: 200.0 ns
HL: S.00V
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Period Delay width [Duty Cycle[ Leading Trailing Pulse
OFF Edge Edge Mode
500.0 ns 50.0 ns 200.0 ns 0.80 ns 0.80 ns Single

Fig. 2A-3.TIMING Menu, DELAY Selected.
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Timing Menu

plus delay must be kept in mind. The difference between
the period and the sum of the width plus delay must be
greater than 8ns or the message "Error 284 - CH (1/2):
Period —(Width +Delay) < 8ns,” will appear in the dis-
play.

Rotation of the knob will increase or decrease the value
of the WIDTH parameter. The data keypad and ENTER
may also be used.

Duty Cycle

Fig. 2A-5 shows the TIMING main menu with DUTY CY-
CLE selected. The duty cycle parameter sets the width
as a percentage of the period. The width of the signal
that is output will correspond to the WIDTH or DUTY
CYCLE setting, whichever was most recently set. When
setting the width parameter using DUTY CYCLE, care
must be taken that the period minus the sum of the width
plus delay is greater than 8ns or an error message will

appear in the display. When DUTY CYCLE function is
active, the width parameter will change whenever the
period is changed.

To output a square wave, set the duty cycle to 50%.

When WIDTH mode is selected and set, DUTY CYCLE
automatically defaults to OFF.

When DUTY CYCLE is selected and set, the instrument
sets the WIDTH value according to the duty cycle value.

The DUTY CYCLE range is 1 — 99%.

Rotation of the knob will increase or decrease the DUTY
CYCLE percentage value. The data keypad and EN-
TER may also be used. When the displayed value is
OFF, the duty cycle function is turned off.

Pressing the DUTY CYCLE OFF lower level menu ter-
minates the DUTY CYCLE function.

GPIB SRQ Period 500.0 ns Continuous 0
REM ADR
HL: 2.50V
width:
100.(_) ns
LL: oV
Delay : 0s width: 100.0 ns
CHANNEL 1
HL: 5.00V
LL: ov
CHANNEL 2 Delay : 0s width: 200.0 ns
Period Delay I D uty Cycle] Leading | Trailing Pulse
OFF Edge Edge Mode
500.0 ns 0s 100.0 ns 0.80 ns 0.80 ns Single
Fig. 2A-4. TIMING Menu, WIDTH Selected.
2A-4 PG 2010/PG 2011/PG 2012 Service Manual



Timing Menu

GPIB SRQ Period 500.0 ns Continuous 0
_ REM ADR
HL: 2.50V
Duty Cycle
LL: oV
CHANNEL Delay: O0s width: 50.0 ns Duty Cycle
HL: S.00V OFF
Duty Cycle
10.0 %
LL: oV
CHANNEL 2 Delay: Os width: 200.0 ns

Duty Cycle
ON

Leading | Trailing Pulse
Edge Edge Mode
0.80 ns 0.80 ns Single

Fig. 2A-5. TIMING Menu, DUTY CYCLE Selected.

Leading Edge/Trailing Edge

For the PG 2012 Channel 2 and PG 2011 dual or single
channel(s), the LEADING EDGE or TRAILING EDGE
transition times may be set within the range of 5.5ns —
10 ms. The transition times can be set separately. The
transition times are limited to a 20:1 ratio between them
and both must be within one of the following ranges:

5.0ns — 100 ns
50 ns — 1us
500ns — 10 us
5.0 us — 100 us
50 us —1ms
500 us — 10 ms

If the appropriate constraints are not observed, a wam-
ing message will appear in the display. If the front-panel
MENU key is pressed while the error condition exists,
the instrument will set the transition time values to their
previous legal settings.

PG 2010/PG 2011/PG 2012 Service Manual

Rotation of the knob will increase or decrease the
LEADING EDGE or TRAILING EDGE value. The DATA
keypad and ENTER may also be used.

When TRACKING is on, the instrument sets the transi-
tiontimes so they are the same. When either edge time
is changed, the other edge value is automatically reset
to the same value. If the edge times are not equal when
TRACKING is turned on, the current settings are not
changed.

Fig. 2A-6 shows the current TRACKING mode, which is
applicable only to the PG 2012 Channel 2 and PG 2011
dual or single channel(s).

TRACKING EQUAL for the PG 2012 Channel 2 and PG
2011 is either tumed on or off by press the correspond-
ing menu “soft key”.

The LEADING EDGE or TRAILING EDGE for the PG
2012 Channel 1 and the PG 2010 dual or single chan-
nel(s) arethe same and are selected in one of three fixed
transition times from the menu, see Fig. 2A-7.
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Timing Menu

GPIB SRQ Period 500.0 ns Continuous O
REM ADR
HL: 2.50V
Tracking
E&tﬁal
H ov | 0 width: 200.0
Delay : s th: .ons
CHANNEL 1 Y Tracking
Equal
HL: 5.00V OFF
Leading
Edge .
50.0 ns
LL: ov ‘ -
Delay : 0s width: 200.0 ns Trailing
Edge
50.0 ns
Period Delay width  [Duty Cycle IR Pulse
OFF Edge Edge Mode
500.0 ns 0s 200.0 ns 50.0 ns 50.0 ns Single
Fig. 2A-6. TIMING Menu, Variable LEADING/TRAILING EDGE Selected.
GPIB SRQ Period 500.0 ns Continuous
REM ADR
HL: 2.50Vv
< 250 ps
LL: oV
_ _ Delay : 0s Width: 200.0 ns
800 ps
HL: S.00V
1.8 ns
LL: oV
CHANNEL 2 Delay : 0s Width: 200.0 ns
Period Delay width  [Duty Cycle IR EH Pulse
OFF Edge Edge Mode
500.0 ns 0s 200.0 ns 0.80 ns 0.80 ns Single

Fig. 2A-7. TIMING Menu, Fast LEADING/TRAILING EDGE Selected.

2A-6
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Timing Menu

GPIB SRQ Period 500.0 ns Continuous

REM ADR
HL: 2.50V
LL: oV
i Delay : 0s width: 200.0 ns
Double
HL: 5.00V Pulse
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Period Delay Width  [Duty Cycle| Leading Trailing P <
OFF Edge Edge ode
500.0 ns 0s 200.0 ns 0.80 ns 0.80 ns

Fig. 2A-8A. TIMING Menu, PULSE MODE — SINGLE PULSE Selected.

GPIB SRQ Period 500.0 ns Continuous

REM ADR
HL: 250V
Single
Pu%e
t: oV i 250.0 dth: 200.0
DP Delay: .ons Wwidth: .ons
Y Double
HL: 5.00V Pulse
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Period Delay Width [Duty Cycle][ Leading | Trailing e
OFF Edge Edge ode
500.0 ns | 250.0 ns | 200.0 ns 0.80 ns 0.80 ns DO
Fig. 2A-8B. TIMING Menu, PULSE MODE — DOUBLE PULSE Selected.
Pulse Mode for each cycle of the period generator; in double pulse

) ) mode two pulses are output per cycle. See Figs. 2A-8A
PULSE MODE sets the instrument for single or double and B.

pulse output. In single pulse mode one pulse is output
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SECTION 2B
TRIGGER MENU

The TRIGGER main menu displays and selects one of
four modes. The four modes are: CONTinuous, TRIG-
gered, GATE, and BURST. These are illustrated in Figs.
2B-1 — 2B-4, and show displays which appear when
the appropriate front-panel soft keys are selected. Only
those parameters which are appropriate for the selected
mode are displayed. The parameters cannot be
changed from the main menu; to change a parameter
the appropriate lower level menu must be selected by
pressing the corresponding soft key.

The soft keys along the bottom of the crt have the fol-
lowing functions for the TRIGGER menu:

CONTinuous selects the continuous mode which
continuously outputs pulses at the selected period
rate. When CONT is selected there is no lower level
menu. See Fig. 2B-1.

PG 2010/PG 2011/PG 2012 Service Manual

TRIG selects the triggered mode which outputs one
cycle for each trigger. See Fig. 2B-2. Additional
triggers occurring during the ongoing period are ig-
nored.

GATE selects the gate mode which outputs a series
of cycles for as long as the trigger input remains
enabled. See Fig. 2B-3. If the gate is removed in
the middle of a period cycle, the cycle will be
completed.

BURST selects the burst mode which outputs up to
999,999 cycles after each trigger input. See Fig.
2B-4.

2B-1



Trigger Menu

GPIB SRQ ariod 500.0 ns Continuous
. REM ADR
HL: 2.50V
LL: oV | dth
elay : 0os Width: 200.0 ns
pelay
HL: S.00V
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Trig Gate Burst
N= 2

Fig. 2B-1. TRIGGER Menu, CONTINUOUS Selected.

Fig. 2B-1 illustrates the Trigger menu with CONT se- and INTERNAL TRIGGER RATE are not displayed be-
lected; TRIGger source, trigger slope, trigger level (ap- cause they do not apply in the continuous mode.
plies only to an external trigger source), MANUAL TRIG

2B-2
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Trigger Menu

GPIB SRQ 2riod 500.0 ns Trig Ext 0
REM ADR
HL: 250V
Ext Trig
PQS Slope
1.0(_) Vv
LL: oV dth
i Delay : 0s width: 200.0 ns Ext Trig
CHANNEL 1 NEG Slope
HL: 5.00V 1.00v
Manual
Trig
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns Internal
Trig Rate
10.00 ms

W -

Burst
N= 2

Fig. 2B-2. TRIGGER Menu, TRIG — EXTERNAL SOURCE Selected.

In Fig. 2B-2, the TRIG mode has been selected;

EXT TRIG source, trigger slope, trigger level
(applies only to an external trigger source)

MANUAL TRIG, and

INTERNAL TRIGGER RATE (applies only to an
internal triggering source) are displayed.

PG 2010/PG 2011/PG 2012 Service Manual

if the trigger source is external, then the period is deter-

mined by the external source. In this case the period is
limited to the width of the output pulse, plus the delay,

plus the reset time for the instrument period generator.
In dual channel instruments the channel with the longest

delay plus width determines this limit.
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Trigger Menu

GPIB SRQ ariod 500.0 ns Gate Ext 0
REM ADR
HL: 250V
Ext Trig
POS Slope
1.0(_) \%
LL: ov | dth
_ Delay : 0s width: 200.0 ns Ext Trig
NEG Slope
HL: 5.00V 1.00V
Manual
Trig
LL: oV :
CHANNEL 2 Delay : 0s width: 200.0 ns

Cont Trig Gate Burst
Source Ext
N= 2

Fig. 2B-3. TRIGGER Menu, GATE — EXTERNAL SOURCE Selected.

The Trigger menu with GATE selected is shown in Fig. trigger slope are displayed as part of the EXT TRIG se-
2B-3. MANUAL TRIG, and POSitive and NEGative lections, see Fig. 2B-3.
slope for EXT TRIG modes are shown. Trigger level and
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Trigger Menu

GPIB SRQ rriod 500.0 ns Burst Ext
REM ADR
HL: 2.50V
Ext Trig
POS Slope
1.00V
LL: oV | dth
i Delay : 0s width: 200.0 ns Ext Trig
NEG Slope
HL: 5.00V .00V
Manual
Trig
LL: oV
CHANNEL 2 Delay : 0s Width: 200.0 ns Internal
Trig Rate
10.00 ms
Burst Count
2
Cont Trig Gate Burst
Source Ext
N= 2

Fig. 2B-4. TRIGGER Menu, BURST — TRIG SOURCE EXTERNAL Selected.

Fig. 2B-4 illustrates the Trigger menu with BURST se-
lected. All parameters which are under the control of the
trigger menu system are displayed when BURST is se-

lected. For this reason it is used as the representative
lower level menu in the discussion about trigger mode
lower level menus.

TRIGGER MENU: Lower Level Menus

Pressing a soft key in the Trigger main menu display
selects a corresponding lower level menu. The excep-
tion to this is the CONT mode, which has only one se-
lection on its lower level menu display. Fig. 2B-4, illus-
trates the four selections which appear in the lower level
menu displays for both the TRIG and BURST modes and
are representative of displays which may be selected
using the GATE mode. It also illustrates the last selection
(BURST COUNT) inthe lower level menu which appears
only in the BURST mode.

BURST COUNT displays and sets the number of cycles
which will be output when triggering occurs. The range
is 2—999,999 cycles. After BURST is selected from the
TRIGGER main menu a display like that shown in Fig.
2B-4 appears.

EXT TRIG POS SLOPE and EXT TRIG NEG SLOPE
selects the trigger input on the front-panel, through the
use of the appropriate soft key, for positive signal tran-

PG 2010/PG 2011/PG 2012 Service Manual

sition (positive-true in the gate mode) or negative signal
transition (negative-true in the gate mode). The lower
level menus also display and set the threshold for the
external trigger input. The threshold range is plus or mi-
nus 9.99 V. A minimum signal of 150 mV is required for
triggering to occur at frequencies from DC — 50 MHz.
The minimum required pulse width for triggering to occur
is 10ns.

MANUAL selects the manual trigger source which
causes a pulse to be output when the MANUAL key is
pressed.

TRIGGER RATE automatically selects the instrument’s
internal rate generator for triggering. The internal rate is
adjustable from 100ns to 99.99s.

Note

Internal trigger rate * 0.99 must be > period
= burst count or an error will occur.
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SECTION 2C
OUTPUT MENU

The OUTPUT menu is selected by pressing the corre-
sponding MENU key on the front panel. It is used to
select the pulse HIGH LEVEL, LOW LEVEL, and OUT-
PUT MODE.

HIGH LEVEL sets the high output level for the instru-
ment; this corresponds to the top line in Figure 2C-1.
Certain restrictions apply when setting the HIGH
LEVEL,; these are discussed in the following text.

LOW LEVEL sets the low level of the output voltage; this
corresponds to the base line in Fig. 2C-1. This parame-
ter must be less than the HIGH LEVEL and must con-
form to the same restrictions as those for the HIGH
LEVEL parameter.

Transition time is the interval required for the pulse to
go from 10% to 90% of the specified amplitude or vice
versa. Transition time for the <250ps setting on PG
2010 and PG 2012 Channel 1 isthe interval for the pulse
to go from 20% to 80%. 20% to 80% is used to be con-
sistent with high speed ECL logic specifications. Pulse
LEADING EDGE is the first transition time to occur in
the output pulse coincident with or after the rising edge
of the TRIG OUT pulse; TRAILING EDGE is the second
transition time.These parameters must be set within the
same range or the instrument will not accept the values
for execution and a waming will appear in the display.

3rd CORNER

/

TRIG OUT 50%
I
I
HIGHLEVEL _ __ __ __ __ _ _
90%
I
AMPLITUDE 50% :
o
10% '
LOW LEVEL |
/ I |
I I
1st CORNER | I
| |
LEADING
EDGE

WIDTH

10%

TRAILING
EDGE

Fig. 2C-1. High and Low Levels.
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Output Menu

TRIG OUT 50%

HIGH LEVEL =45V

NORMAL PULSE

LOWLEVEL =10V

|
|
|
|
|
|
X

Y.
|
|
|
|
|

COMPLEMENT

Fig. 2C-2. Normal and Complement Modes.

OUTPUT MENU selection provides NORMAL or COM-
PLEMENTary output for PG 2012 Channel 2 or the PG
2011 single or dual channel(s) variable-edge. When the
instrument is set to the COMPLEMENT mode the HIGH
LEVEL and LOW LEVEL values of the NORMAL puise
are reversed (see Fig. 2C-2). Complementary output for

PG 2012 Channel 1 and PG 2010 single or dual fast-
edge channel(s) is provided by CH 1 and CH 2 front-
panel keys. An attempt to use the CH 1 and CH 2 front-
panel keys to provide a complementary output for PG
2012 Channel 2 or the PG 2011 single or dual chan-
nel(s) slow-edge output will result in an error message.

OUTPUT MENU: Lower Level Menus

Fig. 2C-3 shows the OUTPUT menu with HIGH LEVEL
selected.

* The PG 2012 Channel 1 and PG 2010 single
or dual fast-edge channel(s) HIGH LEVEL range
is =12 — +2.5 V into 50 Q and LOW LEVEL
range is —2.5 — +1.9 V into 50 Q. The amplitude
range (difference between the high and low level
values) is 0.6 — 2.5 V into 50 Q.

* There are two restrictions on the output level
which must be observed when setting the HIGH
LEVEL or LOW LEVEL parameters:

— The peak-to-peak amplitude (difference be-
tween the high and low levels) must be >0.6
V and <2.5 V into 50 Q.

2C-2

— The maximum output levels are plus and
minus 2.5 V into 50 Q.

A mismatch, or different impedance in a transmission
line, generates a reflection back along the line to the
source. The amplitude and polarity of the reflection are
determined by the load impedance in relation to the
characteristic impedance of the cable. If the load imped-
ance is higher than the characteristic 50Q impedance
of the line, the reflection will be of the same polarity as
the applied signal, i.e., applied signal will be increased.
These reflections add or subtract from the amplitude of
the incident pulse causing distortion and irregular pulse
shapes.

Rotation of the knob will increase or decrease the value
of the HIGH LEVEL or LOW LEVEL. The DATA keypad
and ENTER may also be used.

PG 2010/PG 2011/PG 2012 Service Manual



Output Menu

GPIB SRQ 2riod 500.0 ns Burst Ext ‘
REM ADR

HL: 2.50V

LL: oV | h

Delay : 0s width: 200.0 ns

CHANNEL 1 4 Low Level
HL: S.00V ov

LL: oV

Delay : 0s width: 200.0 ns

High Level Low Level RS User Level QOutpu External

Preset Defined Limits width

5.00V ov | Level Presets Normal OFF

Fig. 2C-3. OUTPUT Menu, HIGH LEVEL Selected.

¢ The PG 2012 Channel 2 and PG 2011 single or
dual variable-edge channel(s) HIGH LEVEL range
is =9.50 — 10.0 V into 50 Q and LOW LEVEL
range is =10.0 — 9.50 V into 50 Q. The amplitude
range (difference between the high and low level
values) is 0.5 — 10.0 V into 50 Q.

®* There are two restrictions on the output level
which must be observed when setting the HIGH
LEVEL or LOW LEVEL parameters:

— The peak-to-peak amplitude (difference be-
tween the high and low levels) must be >0.5
V and <10 V into 50 Q.

— The maximum output levels are plus and
minus 10.0 V into 50 Q.

If these restrictions are not observed in setting the high
and low level parameters, a warning will appear. If the
front panel MENU key is pressed while the error condi-
tion exists, the instrument will set the high or low level
values to their previous legal settings.

Rotation of the knob will increase or decrease the value
of the HIGH LEVEL or LOW LEVEL. The DATA keypad
and ENTER may also be used.
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SELECT PRESET LEVEL (see Fig. 2C-4.) allows the
users to choose from the following predetermined pulse
levels:

Type Low Level | High Level

TTL 0.4V 24V

CMOS oV svytt
ECL -1.8 V -8V
USER ' '

t Changed by using “USER DEFINED PRESETS" mode.

¥ Not available in PG 2010 and PG 2012 CH1 due to
output level limitations.

USER DEFINED PRESETS allows the user to prede-
termined pulse levels such as device levels, see Fig.
2C-5.

LEVEL LIMITS mode is used to limit the range of the
HIGH LEVEL and LOW LEVEL settings for the defined
and predefined pulses, as well as setting the actual high
and low predefined levels. When using this feature it is
important to observe the restrictions given in the HIGH
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Output Menu

GPIB SRQ

REM ADR Period 500.0 ns Gate Ext
HL: 2.50V
CMOS
5.00V
L ov Del 0 Wwidth: 200.0 a
elay : s idth: .0 ns
CHANNEL 1 Y TTL
240V
HL: S5.00V 0.40 V
ECL
-0.80V
LL : oV -1.80V
Delay : 0s width: 200.0 ns USER
S.00V
oV
High Level] Low Level JEGIETSS User Level Outpu External
Preset Defined Limits width
5.00V oV Level Presets Normal OFF

Fig. 2C-4. OUTPUT Menu, SELECT PRESET LEVEL Selected.

GPIB SRQ Perlod  500.0 ns Continuous ‘
REM ADR
HL: 2.50V
User
High Level
5.0(_) 1'%
LL: oV | dth
Delay : 0s width: 200.0 ns
CHANNEL 1 4 Lo el
HL: S.00V
LL: oV
Delay : 0s width: 200.0 ns
High Level| Low Level| Select User Level Outpu External
Preset Defined Limits width
5.00V oV Level Presets Normal OFF

2C4

Fig. 2C-5. OUTPUT Menu, USER DEFINED PRESETS Selected.
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and LOW LEVEL descriptions earlier in this section. See
Fig. 2C-6.

OUTPUT mode set the pulse output for the PG 2012
Channel 2 or the PG 2011 single or dual channel(s) for
NORMAL or COMPLEMENT mode (see Fig. 2C-7).
Whenthe instrument is set to the COMPLEMENT mode
the signalis inverted, see Fig. 2C-2. The PG 2012 Chan-
nel 2and PG 2011 complementary outputs are not avail-
able simultaneously since the complementary signal is
only available from the CH 1 or CH 2 normal output con-
nector.

NOTE

To prevent aberrations on the output pulse,
the unused PG 2010 or PG 2012 CH1
output (normal or complementary) for the
channel must be terminated in the same

Output Menu

impedance as the selected output for the
channel. This applies only to fixed risetime
channels. When an output is off, it is internally
terminated into 50Q. If it is necessary to
terminate an output in an impedance other
than 50Q, tum the output on and attach the
correct termination to the output connector.
This also means an unused output should
be turned on and left open if the active output
is driving a high impedance.

EXTERNAL WIDTH (see Fig. 2C-8.) allows the output
pulse period and width to be set by the external trigger
signal. In the EXTERNAL WIDTH mode, the instrument
internal settings for period and delay are ignored; how-
ever, the transition times remain under the control of the
instrument.

GPIB SRQ Period 500.0 ns Continuous ’
REM ADR
HL: 2.50V
High Limit
10.00 v
LL: oV | dth
: 0 width: .0ns
CHANNEL 1 Delay s 200 Low Limit
HL: 5.00V —10.00v
LL: oV
Delay : 0s width: 200.0 ns
High Level] Low Level| Select User Level Output | External
Preset Defined Limits width
S.00V oV Level Presets Normal OFF

Fig. 2C-6. OUTPUT Menu, LEVEL LIMITS Selected.
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Output Menu

GPIB SRQ Period 500.0 ns Burst Ext
REM ADR
HL: 2.50V
Normal
Output
LL: ov
Delay : 0s width: 200.0 ns
CHANNEL 1 Compl
t
HL: 5.00V Output
LL: ov
Delay : 0s width: 200.0 ns
\
High Level] low Level] Select User Level Xterna
Preset Defined Limits width
S.00V oV Level Presets OFF

Fig. 2C-7. OUTPUT Menu, OUTPUT Selected. * Not available on PG 2010 and PG 2012 CH1.

GPIB SRQ Period 500.0 ns Burst Ext
REM ADR
HL: 2.50V
External
width
ON
LL: oV | dth
Delay : 0s width: 200.0 ns
CHANNEL 1 4 External
width
HL: S.00V OFF
LL: oV
Delay : 0s Wwidth: 200.0 ns
High Level| Low Level Select User Level Outpu 2
Preset Defined Limits d
S.00Vv oV Level Presets Normal O

Fig. 2C-8. OUTPUT Menu, EXTERNAL WIDTH Selected.

2C6

PG 2010/PG 2011/PG 2012 Service Manual




SECTION 2D
UTILITY MENU

The UTILITY menu (Fig. 2D-1) is selected by pressing
the corresponding MENU key on the front-panel and

is used to store or recall parameter settings as well
as controlling additional instrument functions.

UTILITY MENU: Lower Level Menus

RECALL is used to select settings from a memory loca-
tion. Use only the data keypad and ENTER key to select
a memory between 1 and 99. The instrument will exe-
cute the selected buffer.

STORE is used to store the current settings in a memory
location. To store the current settings select the STORE
mode by selecting the corresponding “soft key” and use
. the data keypad to select the desired buffer number be-
tween 1 and 99. When STORE is selected the knob can-
not be used. Pressing ENTER causes the current set-
tings to be stored. Any information previously stored in
the selected buffer will be written over.

POWER ON SETTING (Fig. 2D-3) provides three op-
tions: FACTORY DEFAULT SETTING (stored setting
0), one of the STORED SETTINGS (buffer 1-99), or the
parameters which are the CURRENT SETTING at
power off.

The FACTORY DEFAULT SETTING is stored in setting
buffer 0.

If a different set of power on parameters is desired, a
two step process is required. First, the desired parame-
ter set must be stored in one of the normal buffers (Store
Setting 1-99). Then the STORED SETTING lower level
menu item is set to the appropriate stored setting buffer

GPIB SRQ rriod 500.0 ns Continuous
REM ADR
HL: 2.50V
LL: oV | dth
elay : Wi : .0
Delay 0s idth: 200.0 ns
HL: S.00V
LL: ov
CHANNEL 2 Delay : 0s width: 200.0 ns
Store Power On GPIB Display Internal
Setting Setting | Addr= 10 | Intensity Cal
1 DEFAULT | Term=EOI 2

Fig. 2D-1. UTILUTY Menu with the RECALL SETTING selected.

PG 2010/PG 2011/PG 2012 Service Manual
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Utility Menu

GPIB SRQ ariod 500.0 ns Continuous
REM ADR
HL: 2.50V
e oV | width: 20
Delay : 0s : 0.0 ns
Y
HL: 5.00V
LL: oV
CHANNEL 2 Delay : 0s width: 200.0 ns
Reca Store Power On GPIB Display Internal
Setting Setting Setting | Addr= 10 | Intensity Cal
0 1 DEFAULT | Term=EOI 1

Fig. 2D-2. UTILITY Menu with the STORE SETTING Selected.

number (1-99). Rotation of the knob as well as the data
keypad and enter key may be used to select which
stored setting buffer will be selected at power on.

If CURRENT SETTING is selected, the instrument will
power up with the same parameter settings which were
active when the instrument was powered down, except
that all outputs will be off.

GPIB selection permits the GPIB address and GPIB ter-
mination to be changed through the use of the corre-
sponding soft keys. See Fig. 2D-4.

Rotation of the knob will increase or decrease the GPIB
address value. The data keypad and ENTER may also
be used.

®* EOI ONLY sets the GPIB TERMINATION to EOI.
* LF/EQI sets the GPIB TERMINATION TO LF.

2D-2

DISPLAY INTENSITY (Fig. 2D-5) Allows intensity ad-
justment of the crt menu display to compensate for am-
bient lighting.

Rotation of the knob will increase or decrease the crt
display intensity within the brightness range of 1 — 16.
The data keypad and ENTER may also be used.

INTERNAL CAL (Fig. 2D-6) performs a calibration cycle
which takes approximately 2 seconds on the following
parameters: Period, width, delay, high level, and low
level. Output from the instrument is disabled during the
time in which the calibration is being performed. The
instrument must be powered up for at least 20 minutes
before this calibration is performed.
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Utility Menu

GPIB SRQ 'riod 500.0 ns Continuous ‘
REM ADR
HL: 2.50V
LL: oV
i Delay : 0s Width: 200.0 ns
Factory
Default
HL: S5.00V Setting
Current
Setting
LL: ov
CHANNEL 2 Delay : 0s width: 200.0 ns
Recall Store Power On GPIB Display Internal
Setting Setting SIS Addr= 10 | Intensity Cal
99 1 3 Term=£Ol 2

Fig. 2D-3. UTILITY Menu with the POWER ON SETTING Selected.

GPIB SRQ rriod 500.0 ns Continuous ‘
REM ADR
HL: 2.50V
GPIB
Address
10
LL: oV
, Delay : 0s Width: 200.0 ns
GPIB
Termination
HL: S.00V EOI ONLY
GPIB
Termination
LF/EOI
LL: ov
CHANNEL 2 Delay : 0s width: 200.0 ns o
TEKTRONIX PG2012
DUAL CHANNEL
F0.6 CF81.1
GPIB ADDRESS 10, TERM EOI
Recall Store Power On [ Display Internal
Setting Setting Setting EEXGISEI Intensity Cal
99 1 1 Term=EOl 2

Fig. 2D-4. UTILITY Menu with the GPIB Selected. Lower level ID was selected to display instrument identification
information in message display area.
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Utility Menu

GPIB SRQ 'riod 500.0 ns Continuous 0
REM ADR
HL: 2.50V
LL: ov
_ Delay : 0s Width: 200.0 ns
CHANNEL 1
HL: S5.00V
LL: oV
CHANNEL 2 Delay : 0s Width: 200.0 ns
Recall Store  [Power On GPIB Internal
Setting Setting Setting | Addr= 10 cal
0 1 DEFAULT | Term=EOI

Fig. 2D-5. UTILITY Menu with the DISPLAY INTENSITY Selected.

GPIB SRQ 'riod 500.0 ns Continuous
REM ADR
HL: 2.50V
Execute
Internal
Calibration
LL: oV
_ Delay : 0s Width: 200.0 ns
CHANNEL 1
HL: S.00V
LL: oV
CHANNEL 2 Delay : os width: 200.0 ns
Recall Store Power On GPIB Display Internal
Setting Setting Setting | Addr= 10 | Intensity Cal
0 1 DEFAULT | Term=EOI 2

Fig. 2D-6. UTILITY Menu with the INTERNAL CAL Selected.
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SECTION 3
APPLICATION NOTES

Output Terminations and
Connections

The output of the PG 2010 single or dual channel and
PG 2012 Channel 1 are driven differentially. The chan-
nel is designed to operate with an external 50 Q load on
both outputs. An unterminated or improperly terminated
output causes aberrations on the output pulse (see Im-
pedance Matching). Load resistances less than 50 Q
reduce the pulse amplitude. Load/resistances greater
than 50 Q increase the amplitude. The instrument am-
plitude can be adjusted for swings of at least 2.5 V into
50 Q and typically 5 V amplitude swings can be
achieved into a high impedance. Termination imped-
ances should be equal for both channel outputs.

NOTE

To prevent aberrations on the output pulse,
the unused output (normal or complemen-
tary) for the channel must be terminated in
the same impedance as the selected output
for the channel. This applies only to fixed
risetime channels. When an output is off, it
is internally terminated into 50Q. If it is
necessary to terminate an output in an im-
pedance other than 50Q, turn the output on
and attach the cormrect termination to the
output connector. This also means an unused
output should be tumed on and left open if
the active output is driving a high impedance.

The PG 2010 and PG 2012 CH 1 candrive a non-ground
terminated load. If RLOAD = 50 Q the Thevenin voltage
(Vterm) must be within the limits —2.5 Viem +6 V. This
insures that the output voltage (Vo) is within the limits
—4 V Vo +6 V. The output voltages will not match the
front panel settings for loads which are not 50 Q and
ground terminated. If the load has a Thevenin voltage
(as seen by the PG 2010 and PG 2012 CH 1) greater
than the maximum allowed, connect a blocking capaci-
tor in series with the output connector and the load.
Make certain the time constant of the capacitor and the
load is large enough to maintain pulse flatness.

PG 2010/PG 2011/PG 2012 Service Manual

Maintaining Pulse Fidelity

Due to the extremely fast pulse risetimes obtained from
the instrument, special consideration must be given to
preservation of pulse fidelity. Even at low repetition
rates, high frequency components are present in the
output waveform. Use high quality coaxial cables, at-
tenuators, and terminations.

RG 58 type coaxial cable and typical BNC connectors
exhibit impedance tolerances which may cause visible
reflections. For maximum fidelity, use short, high quality,
50 ohm coaxial cables.

When signal comparison measurements or time differ-
ence determinations are made, the two signals fromthe
test device should travel through coaxial cables with
identical loss and time delay characteristics.

Make certain the attenuators and terminations used can
safely handle the maximum PG 2010 and PG 2012 CH1
power output of 0.320 Watts.

When making connections that are not in a 50 Q envi-
ronment, keep all lead lengths shont, 1/4 inch or less.

Risetime Measurements in Linear
Systems

Consider the risetime and falltime of associated equip-
ment when measuring the risetime or falltime of a linear
device. If the risetime of the device under test is at least
ten times slower than the combined risetimes of the in-
strument, the monitoring oscilloscope, and associated
cables, the error introduced will not exceed 1%, and
usually may be ignored. If the risetime or falltime of the
test device is less than ten times slower than the com-
bined risetimes of the testing system, determine the ac-
tual risetime of the device under test by using the follow-
ing formula:

Ri=V Rt 2+ Rt22+Rts2..........

Rt equals the overall risetime or falltime of the entire
measurement system and R1, R2, Rs3, etc. are the
risetimes or falitimes of the individual components in the
system.
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Application Notes

Impedance Matching

A mismatch, or different impedance in a transmission
line, generates a reflection back along the line to the
source. The amplitude and polarity of the reflection are
determined by the load impedance in relation to the
characteristic impedance of the cable. If the load imped-
ance is higher than the characteristic impedance of the
line, the reflection will be of the same polarity as the
applied signal. If it is lower, the reflection will be of op-
posite polarity. These reflections add or subtract from
the amplitude of the incident pulse causing distortion
and irregular pulse shapes.

A simple resistive minimum attenuation impedance-

z EI Rl Ez z
> G —a—) —
(LOW) | (HIGH)
2R
¢ 2
rri
Z,<2Z,

Fig. 3-1 Impedance-matching network that provides mini-
mum attenuation.

matching network that can be used to match the instru-
ment output into relatively low impedances is shown in
Fig. 3-1. To match impedances with the illustrated net-
work, the following conditions must exist:

(R1 +Zz) Rz
m must equal Z
and
Ri+21 R
R +TR2 must equal Z>
Therefore:
RiRe=212 ,and R1 Z1=Re (Z2- Z4)
or
Ri=N2(2-2)
and
2
Fe=2 22-21
3-2

For example; to match a 50 Q system to a 125 Q system,
Z1, equals 50 Q and Z2 equals 125 Q.

Therefore:
Ry =V 125( 125 — 50) = 96.8 Q

Ra=50 N —2_ 6460

125-50

and

Though the network in Fig. 3-1 provides minimum at-
tenuation, for a purely resistive impedance-matching
device, the attenuation as seen from one end does not
equal that seen from the other end. A signal (E1) applied
from the lower impedance source, encounters a voltage
attenuation (A1) which is greater than 1 and less than 2,
as follows:

A signal (E2) applied from the higher impedance source
(Z2) encounters a greater voltage attenuation (Az2) which
is greater than 1 and less than 2 (Z2/Z4):
E2 R R
M_E+%—L+
In the example of matching 50 Q to 125 Q,
96.8

A1=E+1=1.77
and
96.8 96.8 _
A2-64.6 50 +1=4.43

The illustrated network can be modified to provide dif-
ferent attenuation ratios by adding another resistor (less
than R1) between Z1 and the junction of R1 and Ra.

When constructing such a device, the environment sur-
rounding the components should also be designed to
provide smooth transition between the impedanances.
Acceptable performance can be obtained with discrete
components using short lead lengths; however a full co-
axial environment is preferred.

The characteristic impedance of a coaxial device is de-
termined by the ratio between the outside diameter of
the inner conductor to the inside diameter of the outer
conductor expressed as:
138 D
Za = \/-e_r Iog‘IO d
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The relative dielectric constant is € (€r air =1), D is the
inside diameter of the outer conductor and d is the di-
ameter of the inner conductor.

Consider carefully the effects of impedance mismatches
or discontinuities in transmission lines and terminations.
Short lengths of wire exhibit inductance causing pulse
aberrations. Use 50 Q environments or, if this is impos-
sible, keep all lead lengths as short as possible (1/4 inch
or shorter).

PG 2010/PG 2011/PG 2012 Service Manual

Application Notes

If the instrument is driving the 1 MQ vertical input of an
oscilloscope, connect a 50 Q termination to the oscillo-
scope input. For a further reduction of reflected signals
connect the coaxial cable from the instrument to a 50 Q,
10X attenuator and connect the attenuator to the termi-
nation. The attenuator isolates the input capacity, pro-
viding an improved termination for the cable.






SECTION 4
PROGRAMMING

Introduction

The PG 2010/PG 2011/PG 2012 can be operated by
remote control over the digital bus specified in /IEEE
Standard 488-1987, commonly called the General Pur-
pose Interface Bus (GPIB). This version of the command
set for the instrument is based on Codes and Format
Version 81. This allows use of the ABSTOUCH com-
mand.

tings can be set and read by programming mnemonics
sent to it in ASCII over the bus. Operating modes and
front panel settings can be read by the controller in ether
the local or remote state.

The command set is divided by function following the
arrangement of each menu key.

After the instrument is set to the remote mode by a sys-
tem controller, its operating modes and front-panel set-

IEEE-488 Interface Function Subsets

IEEE Standard 488-1987 identifies the interface func-
tion repertoire of a device on the bus in terms of interface

function subsets. These subsets are defined in the
standard. The subsets that apply to the instrument are:

Mnemonic Description Comments
SH1 Source Handshake |Complete capability.
AH1 Acceptor Handshake. |Complete capability.
. Responds to Serial Poll, Untalk if My Listen Address (MLA) is
Te Basic Talker received. No Talk Only Mode.
Extended Talker ..
TEO (secondary address) No capability.
L4 Basic Listener Unlisten if My Talk Address (MTA) is received. No Listen Only Mode.
Extended Listener .
LEO (secondary address) No capability.
SR1 Service Request Complete capability.
RL1 Remote Local Complete capability, including local lockout.
PPO Paralleled Poll Does not respond to Paralleled Poll.
DC1 Device Clear Complete capability.
DT1 Device Trigger Complete capability.
Cco Controller No capability.
E2 Electrical Interface Three-state driver capability.
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Programming

IEEE-488 Bus Address and Terminator

Setting the GPIB address

Using front panel MENU keys, select the UTILITY
menu, then press [GPIB ADDR = xx TERM = EOI|

soft key which selects the GPIB menu. Press

[GPIB ADDRESS xx] soft key which allows the ad-
dress to be changed using either the data entry keypad,
or the knob. The legal values are 0 — 31. Address 31
disconnects the instrument from bus communication;

however, the instrument remains an active electrical
load. (At shipment, the GPIB address is set to 10.)

Selecting the GPIB Terminator
A GPIB message can be terminated by one of two ways:

®* EOI Mode. The instrument asserts EOIl only on
the last byte transmitted, and expects EQIl to be
asserted on the last byte received.

® LF Mode. The instrument sends CR, then LF
with EOl asserted on the last byte transmitted,
and expects CR, LF; CR, LF with EOIl; LF, or
EOI on the last byte received.

Select the UTILITY menu, then press the

[GPIB ADDR = xx TERM = EOI | soft key which selects
the GPIB menu. Press the

GPIB TERMINATION EOI ONLY/| or

GPIB TERMINATION EOI ONLY | soft key whichever
is the desired GPIB terminator. At shipment, the termi-
nator is set to LF mode.

Instrument Response to Interface Control
Messages

The instrument responds to interface control messages
as described below. All of the following messages, ex-
cept IFC, are sent with ATN (Attention) asserted:

®* DCL — Device Clear. This message terminates
device dependent message processing, resets the
input and output buffers, clears any buffered
settings waiting for the GET message, and clears
the instrument status, except for the power-on
status.

®* GET — Group Execute Trigger. If the instrument
is in the DT SETTINGS mode, decoded settings
are buffered but not executed until the receipt of
the GET message. If the instrument is in the DT
TRIGGER mode, and the instrument is in TRIG-
GERED or NBURST mode, each GET received
will cause one cycle (TRIGGER) or a programmed
number of cycles (NBURST) to be generated. If
the instrument is in the DT GATE mode, the
instrument gate setting will be toggled each time
GET is received. The instrument responds to
GET only if it is listen-addressed. DT OFF disables
response to GET.

4-2

® GTL — Go-To-Local. This causes the instrument
to go to a local state. This state is described
under Remote-Local Functions. The instrument
responds to GTL only if it is listen-addressed.

®* IFC — Interface Clear. When the IFC line is
pulsed, the instrument is taken to an idle state.
Pulsing IFC is the equivalent of sending UNT,
UNL, SPD.

® LLO — Local Lockout. This causes the instrument
to go to the Local With Lockout State (LWLS) or
the Remote With Lockout State (RWLS) if REN
is asserted.

® SDC — Selected Device Clear. Same as DCL
message. The instrument responds to SDC only
it it is listen addressed.

®* SPE, SPD — Serial Poll Enable and Serial Poll
Disable. Configures instrument for serial poll ca-
pability.
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Programming

Remote-Local Function Operation

The Remote-Local functions of the instrument are con-
trolled by the system controller and the front panel con-
trols. There are four states associated with the Remote-
Local functions of the instrument; two "local” states and
two "remote” states:

* Local State (LOCS). While in LOCS, the front
panel controls are under the control of the op-
erator; the front panel settings can not be changed
via setting commands from the bus. However,
the instrument will respond to query commands
via the GPIB bus (REN bus line need not be
asserted). In a "local” state, all front panel controls
are operational. If a remote command cannot be
executed because the instrument is in a "local”
state, an execution error will be reported to the
controller.

* Local With Lockout State (LWLS). If the instru-
ment enters the Local With Lockout State, the
REM indicator light will not be lit and the instru-
ment operates exactly as it does in the Local
State (LOCS).

-*  Remote State (REMS). When the instrument
receives its listen address, with the REN bus line
asserted, and RTL is false, it enters the Remote
State and the REM indicator light is illuminated.
While in REMS, the instrument responds to and
executes all setting commands, queries, and
interface messages from the bus. For all com-
mands having corresponding front panel controls,
the front panel is updated to display the new
settings as the commands are executed. If the
instrument is in REMS, there are three conditions
under which it will return to the Local State
(LOCS):

®* When any key is depressed by the
operator.

*  When the instrument receives the Go
To Local (GTL) interface message.

* |f the REN bus line becomes unas-
serted (false).

Note

The instrument can be in either the Local
State (LOCS) or Remote State (REMS) when
the Local Lockout (LLO) interface message
is received. If in LOCS and REN is asserted,
it will enter the Local With Lockout State
(LWLS) or if in REMS, it will enter the Remote
With Lockout State (LWLS) when LLO is
received. The LWLS and RWLS state tran-
sitions are completely controlled by the con-
troller.

* Remote With Lockout State (RWLS). When the
instrument enters the Remote With Lockout State,
the operator cannot return the instrument to local
control by depressing a front panel key. While
in RWLS, the REM indicator will be illuminated,
all settings, commands, queries, and interface
messages from the bus will be executed, and all
front panel controls will be ignored. If the GTL
message is received while in RWLS, the instru-
ment goes to the Local With Lockout State
(LWLS).

Note

The instrument retums to the Local State
(LOCS) any time the REN bus line becomes
unasserted (false).

Device Dependent Command Set

The remote control messages for the instrument are de-
vice-dependent messages on the IEEE-488. As such,
they are not specified in IEEE Standard 488-1987. How-
ever, the Tektronix Standard Codes and Formats speci-
fies the syntax, delimiters, and characters allowed for
high-level programming of TEKTRONIX instruments.
Remote control of the instrument is implemented ac-
cording to this standard. Refer to the TEKTRONIX
standard for correct message format.
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Remote Control Messages

Talk Mode

If the instrument is talked without being specifically told
what to say, it will retum a hexadecimal 'FF’ (decimal
255) byte with the selected message terminator to indi-
cate the "talked with nothing to say" condition.



Programming

Instrument Commands

The instrument is controlled by the front panel or via
commands received from the controller. These com-
mands are of three types:

* Setting Commands. These commands control
instrument settings. They are not executed until
an operational command or an EOI is issued.

* Query-output commands. These commands ask
for data.

* Operational commands. These commands
cause a particular action. They are executed
immediately.

4-4

The instrument responds to and executes all commands
wheninthe remote state. When in the local state, setting
and operational commands generate errors since in-
strument functions are under front panel control; only
query-output commands are executed.

Each command begins with a header, which is a word
that describes the function implemented. Many com-
mands require an argument following the header:; an
argument is a word or number that specifies the desired
state for the function.

In the command descriptions that follow, commands
and arguments are shown in upper and lower case char-
acters; the upper case characters are required charac-
ters, the lower case characters are optional but are
checked for errors if they are sent.
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Command Set Conventions

The following conventions are used to describe the
commands which are used to control the operation of

the instrument:

Format

The relevant mnemonic or symbol is presented in bold
type and its meaning or explanation is given in italic.
Example: <defined further> means that statements
found within the bold brackets are explained further in
the text; : = argument link means that a colon links ar-

guments.

<defined further>

[optional]
::= defined as
CAPitals =

CAP =

CAPIt =

| = or : = argument
link

{block} ... = repeat

(comments)

The use of capitals indi-
cates the smallest legal ab-
breviation. Use of the given
lowercase letters is optional.
The actual command sent
can be in upper or lower
case. Refer to the following
examples.

This is the minimum abbre-
viation.

This is an intermediate ab-
breviation.
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capitals
Examples of full commands.
CAPITALS
<NR1> = 10
<NR2> = 10.0
<NR3> = 10.0 E-6
<NRf> = <NR1> or <NR2>
or <NR3>
?= the instrument will return a
value when it becomes a
talker.
Note

Instrument commands must be sent with a
space between Header and Argument. Query
commands must be sent without a space
between Header and "?" (question mark).
Commands that change settings are not exe-
cuted in the Local Mode.

(I T s sy

) CAUTION é

OV P N PN

The use of abbreviations shorter than those
indicated should be done with caution. Erro-
neous results or damage can result if such
data is sent to the wrong instrument type.



Programming

Period Commands

PERiod <period value>[:<units>]
period value ::= <NRf> (Range: 10.00000 seconds — 20 ns.)
units ::= {s|msjus|ns}
Setting
Sets the period of the period generator. The period generator is common to both channels of
the instrument. The frequency command is an alias for the period command except that the pe-
riod is entered as a frequency instead of a unit of time.
PERiod?
Query/operational

Returns the NR3 value of the period generator. Return format is:
PER <period value>:s;

PULSE <period> ,<width>,<delay>
period ::= <NRf> (range = 20 ns — 10 s)
width = <NRf> (range = 10 ns — 9.90000 s) width for channel
delay := <NRf> (range =

0 — 9.89999 s) delay for channel

Setting, (channel specific)’

The PULSE command sets the pulse parameters for the selected channel. The PULSE
command is an alias for the PERIOD, WIDTH, and DELAY commands. This allows the
user to think about the relationship between period, width, and delay.

"The selected channel is controlled by the CHAnnel system command described later in this section.

PULSE?
Query/operational
Returns the NR3 values of the period, width, and delay of the generator. Return format is:
PULSE <period>:s,<width>,<delay>
46
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Programming

FREQuency <«frequency  values[:<units>]

frequency value := <NRf> (Range: 0.1 Hz — 50 MHz)
units = {Hz|KHz|MHz}

Setting
The FREQUENCY command is an alias for the PERIOD command.
The FREQUENCY parameter is treated as a frequency instead of a period.
FREQuency?
Query/operational
Returns the NR3 value for the frequency of the period generator. Return format is:

FREQ <frequency value>:Hz;

PG 2010/PG 2011/PG 2012 Service Manual
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Programming

Trigger Mode Commands

MODE CONTinuous|GATE| BURst| TRIGger
Setting
The MODE command sets the trigger mode for the period generator.
It the argument is CONTinuous, then the period generator will give a continuous output.
It the argument is GATEd, then when the trigger input is enabled the output will be on. If the
gate is removed in the middle of a period cycle, the cycle will be completed before the output
stops.
If the argument is BURst, then when a trigger is received the number of cycles defined by the
NBURST command will be output.
If the argument is TRIGger, then one cycle will be output for each trigger. If the trigger source
is external, then the period of the period generator will be limited according to the width of
the output pulse, plus the delay, plus the reset time for the period generator. It will be limited
by the channel with the longest delay + width.
MODE?
Query/operational
The MODE query will return the instrument trigger mode. Return format is:
MODE {CONT|GATE|BURST|TRIG};
TRIGger EXTernal|INTernal|MANual
Setting
The TRIGger command selects the trigger source for the instrument.
I the argument is EXTernal, then the signal on the external trigger input will be used for the
trigger source.
It the argument is INTernal, then the trigger source will be an internal rate generator that is in-
dependent of the period generator.
It the argument is MANual, then the trigger source for the instrument will be the manual trig-
ger with one trigger for each press of the manual trigger button. If the GATEd mode is also ac-
tive, then the period generator will be turned on until the button is released.
TRIGger?
Query/operational
Returns the trigger source to which the instrument is set. Return format is:
TRIG {EXT|INT|MAN};
4-8
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TRIGRate <trigger rate value>
trigger rate value ::= <NRf> (Range: 0.1 ps — 99.99 seconds)
Setting

The TRIGRate command will set the period of the intemal rate generator used for the intemal
trigger.

TRIGRate?
Query/operational

The TRIGRate query will retum the NR3 period value of the internal trigger generator. Retum
format is:

TRIGR «trigger rate value>;

LEVel <trigger voltage>
trigger voltage := <NRf> (Range: -9.99 — +9.99 V)
Setting
The LEVel command will set the threshold for the External trigger input.
LEVel?
Query/operational
The LEVel query will return the NR2 voltage value to which the trigger level is set.
Return format is:

LEV <«trigger voltage>;

SLOpe POSitive|NEGative
Setting
Sets the slope for the external trigger input.
SLOpe?
Query/operational
Returns the trigger slope setting. Return format is:
SLO {POS|NEG};
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NBURst <number of cycles>
number of cycles ::= <NR1>(Range: 2 — 999,999 (Must be an integer))
Setting
Sets the number of cycles in a burst when in burst mode.
NBURst?
Query/operational

Returns the NR1 number of cycles that will be output when a burst is performed.
Return format is:

NBUR <number of cycles>;
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Width/delay Commands

WIDth <width value>[:<units>]
width value = <NRf> (Range: 10 ns — 9.90000 s) (Resolution is 6 digits limited to 0.1 ns.)
Setting, (channel specific)
Sets the pulse width for the selected channel.
WIDth?
Query/operational, (channel specific)
Returns the NR3 pulse width time for the output pulses. Return format is:

WID <width value>;

DCYCle <duty cycle percentage>|0
duty cycle percentage ::= <NRf> (Range: 1.0 — 99.0)
Setting, (channel specific)

Sets the instrument to duty cycle mode. There are two ways to take the instrument out of
duty cycle mode: (1) Send DCYCLE 0, or (2) send a width command to set the width.

DCYCle?
Query/operational, (channel specific)

If the instrument is in duty cycle mode, this query retums the NR2 value of the duty cycle pa-
rameter. Return format is:

DCYC {duty cycle percentage | 0};
If the duty cycle parameter is 0, then duty cycle mode is off.

DELay <delay value>[:units]
delay value ::= <NRf> (Range: 0 ns — 9.89999 s)
Setting, (channel specific)

Sets the delay from the trigger output to the leading edge of the output pulse in single pulse
mode or the time between leading edges of the two pulses in double pulse mode.

DELay?
Query/operational, (channel specific)

Returns the NR3 value for the amount of delay between the Trig Out and the first pulse (if in
single pulse mode) or between the two pulses if in double pulse mode. Return format is:

DEL<delay value>;
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FUNCtion SPULse|DPULse
SPULse
DPULse
Setting, (channel specific)
Sets the type of pulse that will be output.

It the argument is SPULse then, the selected channel is put into single pulse mode. For each
cycle of the period generator one pulse will be output.

If the argument is DPULse, then the selected channel is put into double pulse mode. For each
cycle of the period generator two pulses will be output. The time between the two pulses is
set with the delay command.

FUNCtion?
Query/operational, (channel specific)
Returns the pulse output function setting. Return format is:
FUNC {SPUL|DPUL};
Note

Sending SPULse or DPULse without the "FUNCtion” has the same result as sending FUNC SPUL or
FUNC DPUL, respectively.

EXTWidth ON|OFF
Setting, (channel specific)

Enables the external width function for the selected channel. This function copies the width of
an external pulse while maintaining control of the transition times and output levels.

EXTWidth?
Query/operational, (channel specific)
Returns the status of the external width function. Return format is:

EXTW {ON|OFF};
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Level/Slope Commands

HIGHIevel <output voltage>
output voltage ::= <NRf> (Range: 10.0 — —9.50 V)

Setting, (channel specific)

Sets the high output level for the selected channel.

HIGHlevel?

The PG 2012 Channel 1 and PG 2010 single or dual fast-edge channel(s) HIGH LEVEL
range is —1.2 — +2.5 V into 50 Q. The amplitude range (difference between the high and low
level values) is 0.6 — 2.5 V into 50 Q.
There are two restrictions on the output level which must be observed when setting
the HIGH LEVEL parameters:
— The peak-to-peak amplitude (difference between the high and low levels) must be
20.6 V and <2.5 V into 50 Q.

— The maximum output levels are plus and minus 2.5 V into
50 Q.

The PG 2012 Channel 2 and PG 2011 single or dual variable-edge channel(s) HIGH LEVEL
range is -9.50 — +10.0 V into 50 Q. The amplitude range (difference between the high and
low level values) is 0.5 — 10.0 V into 50 Q.
There are two restrictions on the output level which must be observed when setting
the HIGH LEVEL parameters:
— The peak-to-peak amplitude (difference between the high and low levels) must be
>0.5 Vand <10 V into 50 Q.

— The maximum output levels are plus and minus 10.0 V into 50 Q.

Query/operational, (channel specific)

Returns the NR3 value for the high voltage level of the pulse output. The HIGHlevel must be
greater than the LOWlevel. Retum format is:

HIGH <output voltage>;
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LOWIlevel <output voitage>

output level ::= <NRf> (Range: 9.50 — -10.0 V)

Setting, (channel specific)

Sets the low output level of the selected channel. This parameter must be less than the
HIGHlevel parameter.

LOWIlevel?

The PG 2012 Channel 1 and PG 2010 single or dual fast-edge channel(s) LOW LEVEL range
is —2.5 — +1.9 V into 50 Q. The amplitude range (difference between the high and low level
values) is 0.6 — 2.5 V into 50 Q.

There are two restrictions on the output level which must be observed when setting
the LOW LEVEL parameters:

— The peak-to-peak amplitude (difference between the high and low levels) must be
2>0.6 V and <2.5 V into 50 Q.

— The maximum output levels are plus and minus 2.5 V into
50 Q.

The PG 2012 Channel 2 and PG 2011 single or dual variable-edge channel(s) LOW LEVEL
range is —10.0 — +9.50 V into 50 Q. The amplitude range (difference between the high and
low level values) is 0.5 — 10.0 V into 50 Q.

There are two restrictions on the output level which must be observed when setting
the LOW LEVEL parameters:

— The peak-to-peak amplitude (difference between the high and low levels) must be
>0.5V and <10 Vinto 50 Q.

— The maximum output levels are plus and minus 10.0 V into 50 Q.

Query/operational, (channel specific)

Returns the NR2 value for the low voltage setting of the output pulse. Return format is:

LOW <output voltage>;
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OUTLevel <high level>,<low level>

<NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: -1.2 — +2.5 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: —-9.50 — +10.0 V)

<NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: -2.5 — +1.9 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: —-10.0 — +9.50 V)

high level ::

low level

Setting, (channel specific)

The OUTLevel command is an alias for the HiGHlevel and LOWIlevel commands. This allows
the user to think of the high and low level commands at the same time and saves bus time.
The limits imposed on the high level and low level commands apply here.

e The PG 2012 Channel 1 and PG 2010 single or dual fast-edge channel(s) HIGH LEVEL
range is —1.2 — +2.5 V into 50 Q and LOW LEVEL range is —2.5 — +1.9 V into 50Q. The
amplitude range (difference between the high and low level values) is 0.6 — 2.5 V into
50 Q.

There are two restrictions on the output level which must be observed when setting
the HIGH LEVEL or LOW LEVEL parameters:

— The peak-to-peak amplitude (difference between the high and low levels) must be
>0.6 V and <2.5 V into 50 Q.

— The maximum output levels are plus and minus 2.5 V into
50 Q.

e The PG 2012 Channel 2 and PG 2011 single or dual variable-edge channel(s) HIGH LEVEL
range is —-9.50 — +10.0 V into 50 Q and LOW LEVEL range is —10.0 — +9.50 V into 50Q.
The amplitude range (difference between the high and low level values) is 0.5 — 10.0 V into
50 Q.

There are two restrictions on the output level which must be observed when setting
the HIGH LEVEL or LOW LEVEL parameters:

— The peak-to-peak amplitude (difference between the high and low levels) must be
20.5V and <10 V into 50 Q.

— The maximum output levels are plus and minus 10.0 V into 50 Q.

OUTlevel?
Query/operational, (channel specific)
The OUTlevel query will return the NR2 value of the high level and the low level.
Return format is:
OUTL <high level>,<low level>;

This query is not in the set query response.
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PRELEVel TTL|CMOS|ECL|USER
Setting, (channel specific)
Sets the high and low levels to pre-defined levels.

TIL =04 — 24V

ECL = -18 — -08 V

CMOS' =0 — 5.00 V

USER = Sets high and low levels to user defined values (set by PREHIGH
and PRELOW)

! PRELEVel CMOS can not be used for the PG 2012 Channel 1 or PG 2010 single
or dual fast-edge channels due to output level limitations.

LIMITS <high limit>,<low limit>

high limit ::= <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: -1.2 — +2.5 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: -9.50 — +10.0 V)

low level = <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: =25 — +1.9 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: —10.0 — +9.50 V)

Setting, (channel specific)

Changes the factory default high limits and low limits to new values. This allows control of the
output level to protect any device on the output from over voltage or under voltage. The fac-
tory default (depending upon the instrument and channel) is either +2.5 V or +10.0 V for the
high level and either -2.5 V or —10.0 V for the low level. Limits being set must not conflict
with the current high and low level settings.

LIMITS?
Query/operational
Returns the NR2 value of the high and low level limits. Return format is:

LIMITS<high limit>,<low limit>;
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LEADedge <leading edge time value>[:units]

leading edge time value := <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-
edge channel(s) (Ranges: 250ps, 800ps, or 1.8ns)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-
edge channel(s) (Range: 5.0 ns — 10 ms in 6 ranges)

Setting, (channel specific)
PG 2012 Channel 1 and PG 2010 single or dual fast-edge channei(s)

Sets the leading edge parameter and hence the trailing edge parameter since they are the
same. The leading edge is selected from one of the following three fixed transition times.

0.25ns
0.80ns
1.8ns
The fast output leading edge is always equal to the trailing edge.
PG 2012 Channel 2 and PG 2011 single or dual variable-transition channei(s)

Sets the leading edge parameter for the selected channel. The leading edge time parameter is
set in ranges and the LEADedge and TRAlLedge parameters must be in the same range. The
following ranges are used:

50 ns — 100 ns

50 ns — 1.0 us
500 ns — 10 us
5 us — 100 us

50 ps — 1.0 ms
500 us — 10 ms

The leading edge and trailing edge time parameters are set as follows:
1) Choose the faster of the two edges.
2) Choose the slowest range that includes this value.
3) Check that both values are within this range.

If the TRACKING command is set to OFF and the leading edge and trailing edge time are
not in the same range, then an error will be returned. In order to set the leading edge and
trailing edge times to a value in a different range without an error, the LEADedge and
TRAILedge time commands must be in the same message.

LEADedge?
Query/operational, (channel specific)
Returns the NR3 value of the leading edge time parameter. Retumn format is:

LEAD <leading edge time value>;
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PREHIGH <level>

<level> = <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: -1.2 — +2.5 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: -9.50 — +10.0 V)

Setting, (channel specific)
Sets the high level used by the PRELEVEL USER command.

NOTE

The same restrictions that govern the HIGHlevel command
settings must be observed when setting PREHIGH command.
PREHIGH?

Query/operational, (channel specific)

Returns the NR2 PREHIGH value. Return format is:
PREHIGH <levels;

PRELOW <level>

<level> = <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Range: -2.5 — +1.9 V)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-edge
channel(s) (Range: -10.0 — +9.50 V)

Setting, (channel specific)

Sets the low level used by the PRELEVEL USER command.

NOTE

The same restrictions that govem the LOWIlevel command
settings must be observed when setting PRELOW command.
PRELOW?

Query/operational, (channel specific)

Returns the NR2 PRELOW value. Return format is:
PRELOW <level>;
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TRAIlLedge

«trailing edge time value>[:units]

trailing edge time value ::= <NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Ranges: <250ps, 800ps, or 1.8ns)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-
edge channel(s)(Range: 5.0 ns — 10 ms) in ranges (see the
LEADedge command)

Setting, (channel specific)

PG 2012 Channel 1 and PG 2010 single or dual fast-edge channel(s)

Sets the trailing edge parameter and hence the leading edge parameter since they are the
same. The trailing edge is selected from one of the following three fixed transition times.

0.25ns
0.80ns
1.8ns
The fast output trailing edge is always equal to the leading edge.
PG 2012 Channel 2 and PG 2011 single or dual variable-transition channel(s)

Sets the trailing edge parameter for the selected channel. This parameter can be linked to the
leading edge time using the tracking command. If the command is TRACKING EQUAL and a
TRAILedge command is sent, then the leading edge time will be made equal to the trailing
edge time. See the LEADedge command for additional information.

TRAILedge?

Query/operational, (channel specific)

Returns the NR3 value of the pulse trailing edge time. Return format is:

TRAIL «trailing edge time value>;
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TRANSition <leading edge time>, <trailing edge time>

leading edge time ::

<NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Ranges: 0.25ns, 0.80ns, or 1.8ns)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-
edge channel(s) (Range: 5.0 ns — 10 ms)

trailing edge time

<NRf> PG 2012 Channel 1 and PG 2010 single or dual fast-edge
channel(s) (Ranges: 0.25ns, 0.80ns, or 1.8ns)

<NRf> PG 2012 Channel 2 and PG 2011 single or dual variable-
edge channel(s) (Range: 5.0 ns — 10 ms)

Setting, (channel specific)

The TRANsition command is an alias for the LEADedge and TRAILedge commands.

PG 2012 Channel 1 and PG 2010 single or dual fast-edge channels. The fast output lead-
ing edge and trailing edge are always the same.

PG 2012 Channel 2 and PG 2011 single or dual variable-transition channels. Because

both of these parameters must be in the same range, this command will allow the user to
look at them at the same time.

TRANsition?

Query/operational

Returns the NR3 values of the transition parameters for the leading and trailing edges.
Return format is:

TRAN <leading>, <trailing>;

This query will not be in the set query.

TRACKing

OFF|EQUal

Setting, (channel specific)

This command is applicable to PG 2012 Channel 2 and PG 2011 dual or single channel(s).
This command controls the relationship between the leading edge and the trailing edge.

It the argument is OFF, the leading and trailing edges can have separate values. If the range
relationship between the leading and trailing edges is violated, then an error is returned.

If the argument is EQUal then the trailing edge time tracks the leading edge time.

TRACKing?

Query/operational, (channel specific)

4-20

Returns the value of the TRACKing parameter. Return format is:
TRACK {OFF|EQUY};
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COMPlement ON|OFF
Setting, (channel specific)

NOTE
This command is only for PG 2012 Channel 2 and PG 2011 dual or single channel(s).

If the complement is set to ON, then the output pulse is complemented at the output.
COMPlement?
Query/operational, (channel specific)
Returns whether or not the output pulse is complemented. Retum format is:

COMP {ON|OFF};

COMPOUT  ON|OFF
Setting, (channel specific)
NOTE
This command is applicable only to PG 2012 Channel 1 and PG 2010 dual or single channel(s).

If the complement is set to ON, then the PG 2012 CH1 or PG 2010 complementary pulse out-
put(s) are available.

Sending this command to PG 2012 Channel 2 or PG 2011 channel(s) will generate an error
message.

COMPOUT?
Query/operational, (channel specific)
Returns the complement output status. Return format is:

COMPOUT {ON|OFF};
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OUTput ON|OFF
Setting, (channel specific)

The OUTput command connects the pulse signal to the output connector. If the argument is
ON, then the output is enabled. If the argument is OFF, then the output is disabled.

OUTput?
Query/operational, (channel specific)

Retums the output parameter. Return format is:
OUT{ON|OFF};
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System Commands

CHAnnel 1|2
Setting

Selects the channel that channel specific commands will set or query. The argument 1 is for
channel 1 and the argument 2 is for channel 2. If the dual channel option is not installed,
then CHAnnel 1 is the only valid argument.

CHAnnel?
Query/operational
Returns the selected channel for channel specific commands. Retun format is:

CHA {1]2};

ENHACCuracy ON|OFF
Setting

When activated (ON) instrument utilizes internal counter and DVM circuits to optimize the accu-
racy of the following puise parameters: Period, Width, Delay, High Level, and Low Level.

ENHACCuracy?
Query/operational
Returns the current staus of the Enhanced Accuracy function. Return format is:
ENHACC {ON|OFF};
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TEXT <string data>

string data ::= "ascii characters" (number of characters <100)
Setting

Opens a text window in the display that has two lines with a total of 100 characters. A double
quote (™) in the string will print a quote. A \n in the string will go to the next line. If the dis-

play is overrun (more than 100 characters), it will silently truncate the string sent so that it will
fit in the display. If a line is greater than 50 characters and \n is not in the string, the display
will wrap to the next line.

The text window will remain on the screen until a key is pressed or TEXT ™ is sent.

ABSTOUCH <key numbers>

key number ::= <NRf>(Range: 0 — 60. If not a whole number, will round to whole number)

Operational

The ABSTOUCH command will insert a keystroke into the front panel input buffer and simulate
the pressing of a key.
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Figure 4-1. Front Panel Key Number Locations
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Buffered Settings Control

RECall <buffer number>
buffer number ::= <NRf> (Range: 0 - 99)
Operational

Puts the instrument into a state previously saved using the STORE command. The buffer num-
ber is the buffer in which the instrument settings were stored.

STOBuf{? <buffer number>{[, <buffer number>]}...|ALL
buffer number ::= <NRf> (Range: 1 — 99)
Operational

Returns the contents of the selected setting storage buffer(s). Each buffer will be returned in
separate binary block format. The query will return the settings in a format that constitutes a
valid STORe command ready to be sent back to the instrument.

STORe <buffer numbers|{<buffer number>:<binary block settings>{[,<buffer number>:<binary
block settings>]}...}JALL:<all binary block settings>

buffer number ::= <NRf> (Range: 1 — 99)
binary block setting ::= binary block data
all binary block settings ::= {binary block setting}... (99 settings buffers)

Operational
Stores settings into the buffer using one of the two methods:
(1) The present settings are stored if only the buffer number is sent.

(2) If the buffer number is followed by a binary block setting, then the binary block
setting is loaded into the buffer.

If ALL is the first argument, then it is expected that 99 setting buffers will follow with no delim-
iter between each buffer. This will load all the buffers.

INIT
Operational

Puts the instrument into the power on state. The power on state will depend on the value of
the power on buffer (set by the PONBUF command). If the power on buffer is set to 0, then
the instrument will power on to the factory default settings.

If the PONBUF setting is CURRENT and INIT is sent, buffer 0 will be used for the setting in-
stead of the current settings.
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PONBUFfer  <buffer number>|CURRENT
buffer number ::= <NRf> (Range: 0 — 99)
Setting

Sets the buffers which will be used to load the power on default settings. If the buffer number
is 0, then the factory defaults will be loaded. If the buffer number is 1 — 99, then the set-
tings in that buffer will be used to load the power on default settings.

If the argument is CURRENT, then the setting at power off will be restored.
PONBUFfer?
Query/Operational
Returns the NR1 value of the power on buffer number. Return format is:
PONBUF {<buffer number>|CURRENT};

4-26 PG 2010/PG 2011/PG 2012 Service Manual



Programming

GPIB Control

DT TRIG|GATE|SET|OFF
Setting
Selects the function to be triggered by a Group Execute Trigger.
If TRIG is the argument, then a trigger will be produced and ORed with the selected trigger
source. If the instrument is in trigger mode, then one cycle of the selected waveform will be
output.
If GATE is the argument and the instrument is in GATE mode, then sending GET will toggle
the gate from on to off or off to on.
If the argument is SET, then any setting commands will hold off execution until GET is re-
ceived. This allows synchronization of the settings of a number of instruments.
If the argument is OFF, then GET is ignored by the instrument except a "GET ignored" SRQ
is sent to the controller.
DT?
Query/Operational
Returns the value of the DT command. Retumn format is:
DT {TRIG|GATE|SET|OFF};
ID?
Query/Operational

Returns the instrument model number, codes and formats version number, firmware version
number and any installed options. Return format is:

ID TEK/PG201X, V81.1, F1.0[,<two channels>];
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ERRor?
EVEnt?
ERRM?
Operational
The ERRor? and EVEnt? commands report any pending emors. In the case of multiple errors
in the error queue, the oldest error will be reported first, then the highest priority error will be
reported.
If the command is ERRM?, then a one line error message will be appended to the error num-
ber.
Return format is:
ERR <error number>;<NR1>
Return format is:
EVE <event number>;<NR1>
Return format is:
ERRM <error number><NR1>, <error message>;<NR1>
The reporting of errors follow these rules:
1)If RQS is ON, then the instrument will report ERROR 0 until a serial poll is performed.
This insures synchronization of the serial poll response byte and the error message.
2)if RQS is ON, more than one error needs to be reported, and two serial polls are
sent before the ERROR? is sent; then the eror reported will match the last serial poll
response byte that was sent. The first error message will be lost.
3)If RQS is OFF, then the ERRor? query will retum the next error in the queue that
needs to be reported.
HELP?
Operational
Returns the header of all valid GPIB commands. Return format is:
HELP {<command header> {[,<command headers}}...};
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RQS ON|OFF
Setting
Enables or disables the report of an error or event using the SRQ interrupt.

When RQS is ON, then an event will be reported using SRQ and will hold off report of the er-
ror using the ERROR? until a serial poll is performed.

When RQS is OFF, then an event will be reported using EVEnt? or ERRor? and SRQ will not
be asserted. If a serial poll is performed, then STAB (STATUS BYTE) will be 128.

RQS?
Query/Operational
Returns the value of the RQS parameter. Return format is:
RQS {ON|OFF};
SET?
Query/Operational
Returns all parameters that can be set using the GPIB interface except OUTlevel?, TRANsSi-
tion?, and PULSE?. The format allows the response from the SET? to be sent back to the in-
?en;Fem and place the instrument in the same state as it was at the time the SET? was first
Return format is:
{<query response>;}...
USEReq ON|OFF
Setting
The USEReq command allows the pressing of the ID button to be reported over the GPIB in-
terface. Depending on the state of the RQS parameter the USER event could be sent as a
response to the EVEnt? and or as a response to a serial poll.
USEReq?
Query\Operational

Returns the value of the USEReq parameter. Return format is:

USER {ON|OFF};
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Calibration Commands

INTCAL

Operational

Performs an internal calibration of the period, width, delay, high level, and low level parame-
ters to optimize performance at the current ambient temperature. The output is disabled while
the calibration is being done. The instrument must have been powered up for at least 20 min-

utes before sending this command.
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Event/Error Codes

Following is a list of event/error codes for the instrument:

Error Type SRQ Status Bytes
BUSYBit=0 BUSY Bit=1
Decimal Hex Decimal Hex
Command Error 97 61 113 71
Execution Error 98 62 114 72
Internal Error 99 63 115 73
Internal Warning 102 66 118 76
Event Type
Nothing to Report 0 0 16 10
Power On 65 41 81 51
User Request 67 43 83 53
Syntax and limit 192 co 208 DO

This section is in the format:

Error Number Error Message
Error Description
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Events
0 — Nothing to report SRQ Byte = 0

90 — Incorrect syntax SRQ byte 192

Command Error Group (100) SRQ byte = 97
101 — Command header error

The keyword of the command is unknown or misspelled.
102 — Header Delimiter Error

The delimiter between the header and the argument is the wrong character or missing.
103 — Command argument error

This is a generic error for an argumént that is incorrect in some way. The most likely use will
be an unrecognized argument.

104 — Argument delimiter error
The delimiter between two arguments is the wrong character.
105 — Non numeric argument
Instrument received a non-numeric character when a numeric argument was expected.
106 — Missing argument
One of the arguments of the command is missing.
107 — Invalid message unit delimiter
The delimiter between two commands is the wrong character or missing.
108 — Checksum error

A binary block argument has an incorrect checksum byte or the calculated checksum is different
from the checksum byte.

109 — Bytecount error

The number of bytes in a binary block argument does not match the byte count sent with the
argument. (The message terminator was received before the number of bytes in the byte count
was received.)
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Programming

Execution Errors (200) SRQ byte = 98

201 —

Command not executable in local

A command cannot be executed because the instrument is under local control. This includes
all of the commands that control the setting of the instrument. It does not include queries,
RQS? or USEREQ?.

202 — Settings lost due to rti

The local button was pressed while a command was being set or executed.

203 — Output buffer full

The input and output buffers are full, causing a possible deadlock; the output buffer has been
dumped.

204 — Setting conflict

An attempt has been made to execute a command that conflicts with the current mode of
operation.

205 — Argument out of range

A numerical argument is out of the range of the instrument. This is a generic error to catch
the errors that do not have a specific error code assigned.

206 — Group execute trigger (GET) ignored

250 —

A Group Execute Trigger was ignored because DT was set to OFF.
Period out of range

The period is set to a value out of range (range: 20 ns (40 ns in double pulse mode) —
10 s).

254 — Channel 2 option not installed

2556 —

A function was accessed that required the use of channel 2, and channel 2 is not installed.
lliegal setting buffer
A stored buffer has been received that is out of range (range: 0 — 99).

256 — Complementary output error

261 —

270 —

Complementary output not available

llegal key

A non-existent key number was specified in an ABSTOUCH command.
NBURST out of range

The number of cycles specified for the NBURST argument is out of range (range: 2 —
999,999).

271 — TRIGGER RATE out of range

The TRIG RATE argument is out of range (range: 100 ns — 99.99 s).
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PG 2010 and PG 2012 CH1
274 — Peak to Peak amplitude out of range
The amplitude is set greater than 2.5 V peak-to-peak or less than 0.6 V peak to peak.
275 — High level out of range
The high level is set to greater than +2.5 V or less than —1.2 V.
276 — Low level out of range
The low level is set to less than —2.5 V or greater than +1.9 V.
279 — Leadingfrailing not in the same range

The leading and trailing edge transition time is out of range (selectable ranges: <250ps, 800ps,
and 1.8ns).

PG 2011 and PG 2012 CH2
274 — Peak to Peak amplitude out of range

The amplitude is set greater than 10 V peak-to-peak or less than 0.5 V peak to peak.
275 — High level out of range

The high level is set to greater than +10.0 V or less than —9.50 V.
276 — Low level out of range

The low level is set to less than —10.0 V or greater than +9.50 V.
277 — Leading edge out of range

The leading edge transition time is out of range (range: 5.0 ns — 10 ms).
278 — Trailing edge out of range

The trailing edge transition time is out of range (range: 5.0 ns — 10 ms).
279 — Leadingftrailing not in the same range

The leading and trailing edges are in different ranges. The ranges are:

50 ns — 100 ns

50 ns — 1.0 us
500 ns — 10 ps
5 us — 100 pus
50 us — 1.0 ms

500 uys — 10 ms
281 — Width out of range

The width plus the delay exceeds the maximum duty cycle of the instrument (range: 10 ns
— 9.90000 s).

282 — Delay out of range
The delay specified is out of range (range: 0 — 9.89990 s).
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283 — CH(1]2): Width + Delay > 99% period
The width plus the delay exceeds the period of the instrument.
284 — CH (1]2): Period - (Width + Delay) < 8 ns
The width plus the delay does not allow enough settling time before the next period begins.
285 — Delay < Width in double puilse mode
The delay is less than the pulse width in double pulse mode.
286 — Delay < Width plus reset time.

There is not enough time between the first pulse and the delayed pulse (delay plus width
plus reset time).

289 — Trigger level out of range

The trigger level argument is out of range (range: —9.99 — +9.99 V).
PG 2010 and PG 2012 CH1
291 — High level < low level

The difference between the high level and low level is less than 0.6 V and/or the high level
is less than the low level.

292 — High level - Low level < 0.6 V
The difference between the high and low levels must be more than 0.6 V.
293 — High level out of limit
The high level parameter is out of limit (range: —1.2 — +2.5 V).
294 — Low level out of limit
The low level parameter is out of limit (range: —2.5 — +1.9).
PG 2011 and PG 2012 CH2
291 — High level < low level

The difference between the high level and low level is less than 0.5 V and/or the high level
is less than the low level.

292 — High level - Low level < 0.5 V

The difference between the high and low levels must be more than 0.5V.
293 — High level out of limit

The high level parameter is out of limit (range: —-9.50 — +10.0 V).
294 — Low level out of limit

The low level parameter is out of limit (range: —10.0 — +9.50).
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295 — Leading edge conflicts with width
The pulse Width value must be greater than 1.3 times the leading edge value.
296 — CH (1|2): Trailing edge conflicts with off time

297 — Period > internal rate

299 — Calibration available after 20 minutes from power on

Self calibration is not available until after the required 20 minute warmup period.
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Internal Errors (300) SRQ byte = 99
350 — Error queue overflow

360 — Save RAM failure

System Events (400) SRQ byte is dependent on error number
401 — Power on (SRQ byte = 65)

This message is issued when the instrument is powered up.

403 — User request (SRQ byte = 67)

The user request function is on and the ID button was pressed.

Internal Warnings (600) SRQ byte = 102
650 — Low battery condition

The battery voltage is low.

800 Store binary block error SRQ byte = 98

Programming

A binary block settings buffer packet is bad. The number of the error is the number of the

bad buffer packet + 800.
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SECTION 5
SPECIFICATION

Electrical Characteristics

Performance Conditions

The limits stated in the Performance Requirements col-
umn are valid only if the PG 2010/PG 2011/PG 2012:

* |s allowed 20 minutes warm-up time for operation
to specified accuracy; 60 minutes after exposure
to or storage in high humidity (condensing) en-
vironment.

®* Has been calibrated at an ambient temperature
between 20 — 30° C and is operating at an
ambient temperature between 0° C and +50° C,
unless otherwise stated.

® INTERNAL CAL has been performed at the
current operating temperature (+5° C).

* |s in a non-condensing environment whose limits
are described under "Environmental”.

* ENHANCED ACCURACY function is active.
®* Main outputs are terminated into a 50 Q load.

* Nommal and complement outputs of instrument
are terminated into 50Q.

PG 2010/PG 2011/PG 2012 Service Manual

* Leading and trailing edges are set to the minimum
transition time, unless otherwise specified.

NOTE

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

Any conditions that are unique to a particular
characteristic are expressly stated as part of
that characteristic.

The electrical and environmental performance limits to-
gether with their related validation procedures comprise
a complete statement of the electrical and environ-
mental performance of a calibrated instrument.

ltems listed in the Performance Requirements column
of the following tables are verified by completing the
Performance Check Procedure (see section 6). ltems
listed in the Supplemental Information column may
not be verified in the manual; they are either ex-
planatory notes or performance characteristics for
which no limits are specified.
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Specification and Performance Check

Table 5-1
Period

Note

Period generator is common to both channels.

Characteristic Performance Requirement Supplemental Information
Range:
Single Pulse 20ns — 10.0s (Repetition rate:
50MHz — 0.1Hz)
Double Pulse 40ns — 10.0s in Paired Pulse per period
mode (Repetition rate:
25MHz — 0.1Hz.)
Accuracy +1% of setting +1ns Measured at 50% point of rising edge of
Trig Out pulse
Resolution Up to 6 digits limited to 0.1ns
Jitter (rms) <(0.05% of setting + 30ps) On fastest range,
decreasing to <0.01% on slowest range
Table 5-2
Width
Note
Width is independent for each channel.
Characteristic Performance Requirement Supplemental Information
Range 10ns — 9.90000s limited by 8ns of
off time
Resolution Up to 6 digits limited to 0.1ns
Accuracy +2% of setting £2ns Measured at 50% point of leading and trailing
edges set to fastest transition time
Jitter (rms) <(0.05% of setting + 30ps) decreasing to

0.005% on slowest range.

External Width

Pulse period and width is determined by the
external trigger signal and the trigger level
and slope settings

5-2
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Table 5-3
Delay

Note
Delay is independent for each

Specification and Performance Check

channel.

Characteristic Performance Requirement Supplemental Information
Range 0 ns — 9.89990s
Resolution Up to 6 digits limited to 0.1 ns
Accuracy +2% of setting +2 ns Measured from 50% point of leading edge
of Trig Out pulse to 50% point of leading
edge of output pulse set to the fastest
transition time
Jitter (rms) <£(0.05% of setting + 30 ps) Decreasing to
0.005% on slowest range.
Table 5-4
Duty Cycle Performance
Note
Duty cycle is independent for each channel.
Characteristic Performance Requirement Supplemental Information
Range 1 — 99% Duty Cycle may be programmed with DUTY
function key, or through GPIB.
Accuracy Accuracy is limited by width and period
accuracy.
Resolution Square Wave is not selectable directly as a

mode; use DUTY = 50%.

Resolution is 0.1% (3 digits)

Duty Cycle setting interacts with Width setting.
Pulse width is set according to WIDTH or
DUTY, whichever has been programmed
most recently.

When DUTY is used to set Width, Delay
remains active, subject to limitations
expressed in the Performance Requirements
equations following this table.

When DUTY is used to set Width, Width will
change whenever Period is changed, subject
to limitations expressed in the Performance
Requirements equations following this table.
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Specification and Performance Check

Performance Requirements
The following formulas express the limits on Period, Width, and Delay.
Single Pulse per Period Modes
(Undelayed, Delayed, Counted Burst with single pulse mode)
Period - (Width + Delay) must be > 8ns
0.99 * Period must be > (Width + Delay)

Pulse max = 10.00s
Pulse min = Width + Delay + 8ns, but not less than 20ns

Width max = (Period * 0.99) — Delay — 8ns, but not more than 9.90000s
Width min = 10 ns

Delay max = (Period * 0.99) — Width — 8ns, but not more than 9.89999s
Delay min = 0

Single Pulse Transition Time Restrictions

Width must be > 1.3 * Leading Edge
Period — Width must be > 1.3 * Trailing Edge

Double Pulse per Period Modes

(Paired Pulse and Counted Burst with Paired pulses)
Delay must be > Width
0.99 * Delay must be > (Width + 8ns)

Pulse max = 10.00 S
Pulse min = Width + Delay + 8ns, but not less than 40ns

Width max = (0.99 * Delay) — 8ns, but not > 4.90000s

Width min = 10 ns

Delay max = (Period * 0.99) — Width - 8ns, but not > 9.89999s
Delay min = Width + 8ns

Double Pulse Transition Time Restrictions

Width must be > 1.3 * Leading Edge
Delay — Width must be > 1.3 * Trailing Edge
Period — (Delay + Width) must be > 1.3 * Trailing Edge

internal Trigger Burst Mode
0.99 = Trig Rate must be > Period * Burst Count
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Table 5-5
Transition Time

Specification and Performance Check

PG 2010 Dual or Single Channel and PG 2012 CH 1

Characteristic

Performance Requirement

Supplemental Information

Minimum Transition Time

< 250ps (20% to 80%) Typ 200ps

Measured with 1.0V p-p into 50Q

Selectable transition time
(independent for each
channel)

Measured with 2.5V p-p into 50Q

Selectable Typical
Transition Transition
800ps 650ps - 800ps
(10% to 90%) rising and
550ps - 800ps
falling
1.8ns 1.6 - 1.8ns
(10% to 90%) rising and
1.5- 1.8ns
falling
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Specification and Performance Check

Table 5-6
Transition Time

PG 2011 Dual or Single Channel and

PG 2012 CH2

Characteristic

Performance Requirement

Supplemental Information

Minimum Transition Time |< 5.5ns Measured at +5V HILEVEL,
-5V LOLEVEL
Transition time Variable: 5.0ns — 10ms Measured at +5V HILEVEL,
(independent for each -5V LOLEVEL
channel)
Leading edge and trailing edge settable| Tracking Mode: Leading = Trailing
separately. Limited to 20:1 ratio
between settings, and both settings must
be within any one of the following
ranges:
5.0ns — 100ns
50ns — 1.0us
500ns — 10us
5.0us — 100us
S0us — 1.0ms
500us — 10ms
Resolution 3 digits, limited to 0.1ns
Accuracy 5% of setting +2ns measured between|<5% for transition time >10ns
10 — 90% points
Linearity Between 10 — 90% points, waveform voltage

deviates from straight line by less than 5%
of [v(90%) - v(10%)] at +5V HILEVEL, -5V

LOLEVEL
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Table 5-7
Amplitude

Specification and Performance Check

PG2011 Dual or Single Channel and PG2012 CH 2

Note

Amplitude specifications are for each channel, with an accurate (0.1%) 50 Q load installed.

Characteristic

Performance Requirement

Supplemental Information

High level range

-9.50 — +10.0 V, into 50 Q load.

Typically -19.00 — +20.00 V, into output
open circuit

Low level range

-10.0 — +9.50 V, into 50 Q load.

Typically —20.00 — +19.00 V, into output open
circuit

Pulse amplitude range

0.5 V minimum into 50 Q load
10 V P-P maximum into 50 Q load

1 V P-P minimum into open circuit
20 V_P-P_maximum into open circuit

Resolution

3 digits limited to 10 mV

Accuracy:
(HIGHIevel or LOWIevel)

+1% of level setting +2% of P-P
amplitude +50 mV into 50 Q load

P-P Amplitude Accuracy = +4% 100 mV

Aberrations

<+5% + 50 mV into a 50 Q load for
pulse levels between 5 V.

Measured at 5.5ns transition time

Settling Time

<18ns + transition time.

(Settling time is the interval required for the
pulse level to enter and remain in the
specified accuracy range measured from the
90% point on the leading edge or the 10%
point on the trailing edge.)

Output Source Resistance

50 Q 25 Q
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Specification and Performance Check

Table 5-8
Amplitude

PG2010 Dual or Single Channel and PG2012 CH 1

Characteristic Performance Requirement Supplemental Information
High level range -1.2V — 25V into 50Q load The window within which tr)e 2.5 V pulse
Low level range 25V — 1.9V into 50Q load may be positioned can be increased by

Pulse amplitude range

varying the load termination voltage.
0.6 V minimum into 50Q load
2.5V maximum into 50Q load Care should be taken to insure that —4 V
<VQ <+6 V

The outputs can typically switch up to 5
V when driving a high impedance load
thus providing CMOS or TTL
compatibility. Aberrations are not
specified under these conditions.
Termination impedances should be equal
for both normal and complement outputs
on each channel.

Resolution 3 digits limited to 10 mV

Accuracy: *1% of level setting +2% of P-P P-P amplitude accuracy = +4% +100 mV
(HIGHlevel or LOWIlevel) |amplitude +50 mV into 50Q load.

Aberrations First 1.5 ns (2.5 ns for 1.8 ns Into 50Q load.

transition) of pulse <10% p-p for p-p
voltages >1.25 V. <150 mV p-p for p-
p voltage <1.25V.

Pulse Top Flatness

Flat to within 5%, beginning 1.5 ns Into 50Q load.
(2.5 ns for 1.8 ns transition) after
transition at 1.25 V p-p amplitude.

Output Source Resistance

50Q +6Q

Table 5-9
Amplitude Performance Requirements

Note

With menu, or through GPIB, the following output level settings may be selected:

TTL:
*cMOoS:
ECL:
USER:

V(low)=0.4 V; V(high)=2.4 V, into 50 Q load
V(low)=0.0 V; V(high)=5.0 V, into 50 Q load
V(low)=-1.8 V; V(high)=-0.8 V, into 50 Q load
User defined values, recallable

¥ Not available in PG 2010 and PG 2012 CH1 due to
output level limitations.
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Table 5-10
Auxiliary Outputs

Specification and Performance Check

Characteristic Performance Requirement Supplemental Information
Trigger output levels TTL Levels Delay always measured from Trig Out rising
edge 50% point
Viow < 0.2 V into 50 Q
Vhigh 22 V_into 50 Q
Width Depends on mode: 10 — 20ns in Continuous
mode
Output Resistance Nominal 50 Q
Risetime 3.5 ns typical
Table 5-11
Operating Modes
Characteristic Performance Requirement Supplemental Information
Continuous Output continuous at programmed
period rate.
Triggered Output quiescent until triggered by
an intemal, external, GPIB, or
manual trigger; then generates one
period cycle.
Gated Same as triggered mode except
periods are output for the duration
of the gated signal.
The last period started is completed.
Burst Same as triggered mode for

programmed number of period cycles
from 2 to 999,999, as set by the N
BURST function.
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Specification and Performance Check

Table 5-12
Triggering/Gating Input
Characteristic Performance Requirement Supplemental Information
Triggering/Gating Input: 150 mV p-p minimum,
Sensitivity DC — 50 MHz
Minimum Input Pulse 10 ns; 150 mV amplitude required for
Width triggering
Maximum repetition 50 MHz
rate '
Input Impedance 1 MQ £5%; =30 pf
Maximum Input Volt- +10 V DC plus peak AC
age
Threshold:
Range 999 V
Resolution 3 digits (10 mV)
Accuracy: +5% of setting £25 mV
Slope Selection (+) Positive slope for triggering, and
positive-true for gating
(-) Negative slope for triggering,
negative-true for gating
Counted Burst 2 — 999,999 cycles per burst
Internal Trigger:
Repetition Rate Range [100 ns — 99.99 s
Resolution Up to 4 digits, limited to 100 ns
Repetition Rate Accu- |+0.01% +1 ns
racy
Jitter <(0.1% of setting + 100 ps)
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Table 5-13

Propagation Delays

Note

Specification and Performance Check

Propagation Delays are specified for each channel.

Characteristic

Performance Requirement

Supplemental Information

Trigger Output to Pulse
Output Internal Duration
Mode

Programmed delay is measured from Trig
Out leading edge 50% point. See Delay
section.

External Width Mode: 30 ns typical
Trigger to Output
Trigger Input to Trigger 45 ns typical

Output
EXT Trigger mode (fixed
delay)
TRIGGERED mode
GATE mode
BURST mode

Channel synchronization

<05ns

(Dual channel only) Tested at the fastest
transition time with 0 delay. At longer delays
synchronization will be limited by delay
accuracy specification

PG 2010/PG 2011/PG 2012 Service Manual
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Specification and Performance Check

Timing Charts

Figs. 5-1 and 5-2 show how the instrument defines the
various pulse parameters in the single and double pulse
modes, respectively. Pulse parameters are specified
and displayed with reference to the 50% point using the
fastest transition times. As the transition time of the ob-
served pulse increases the corresponding reference
points approach the pulse start point.

Figures 5-3 — 5-8, illustrate the output and timing for
each mode and function. These charts assume the in-
strument is set for the fastest transition time which is the
reference used by the instrument when pulse parame-
ters are specified and/or displayed.

Square waves are generated by setting the duty cycle
at 50%.

TRIG OUTPUT 50%
Fig. 5-1. Single | HIGHLEVEL -~ 3~=--------~-
Puilse Parame-
ters.

AMPLITUDE  50%

*For PG 2010 single or dual channel
and PG 2012 CH1 the fastest transi-
tion time (<250ps) is specified from
the 20% — 80% points.

LOW LEVEL X
<
RNER ! '
1STCO LEADING * TRAILING *
EDGE EDGE

3rd CORNER

90%

WIDTH
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Timing Charts (continued)

TRIG OUTPUT

- PERIOD
B V. ) L ——
' ——WIDTH —#~ — WIDTH —

Fig. 5-2. Dou- '
ble Puise Pa-

4

rameters. 50%
o
FASTEST TRANSITION /+ ' ] h
TIMES SELECTED ' ' . '
' . ' '
: ' ' ;
'  3rd CORNER ! +  3rd CORNER
: ¥ : ¥
? 5 E :
3 ; : ;
VARIABLE TRANSITION ! ' ' '
TIMES SELECTED . ' ' '
1ST CORNER ' ' 1STCORNER
TRIG OUTPUT I
50%
|
l
|
Fig. 5-3. Com-
plement Puise | NORMAL PULSE
Parameters. |
HIGH LEVEL =45V |

LOWLEVEL =10V

COMPLEMENT

PG 2010/PG 2011/PG 2012 Service Manual 5-13



Specification and Performance Check

Timing Charts. (continued)
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Specification and Performance Check

Timing Charts (continued)

Fig. 5-6. Gated
Mode.

Fig. 5-7. Burst
Mode.

TRIG INPUT
'
'
‘e—F1XED
DELAY ' '
. ' REPEAT AS LONG AS
TRIG OUTPUT 4 Y TRIGGER IS VALID
50%
v g
. [}
H |
' .
' .
PERIOD
'
- DELAY n WIDTH
' .
SINGLE
DOUBLE

NPUT !
P nxs% - BURST COUNT =2 :
ouTPUT 50%
PERIOD
DELAY - WIDTH
SINGLE
DOUBLE
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Timing Charts (continued)

Fig. 5-8. Exter-
nal Width,

5-16

EXTERNAL SIGNAL

FIXED
DELAY

WIDTH-

TRIGGER LEVEL
(posttive siope)
I
I
| FxE0
DELAY
I
|
TRIG OUTPUT 50%
I
I
|
I
I
NORMAL PULSE OUTPUT I
I

1st
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Table 5-14
GPIB Characteristics

Specification and Performance Check

Characteristic Performance Requirement Supplemental iInformation
Interface Conforms to IEEE 488.1-1988
Table 5-15
Source Power Requirement
Characteristic Performance Requirement Supplemental Information

Voltage Ranges

90 — 127Vac and
180 — 250Vac
Voltage range is automatically selected

Line Frequency

48 — 63Hz

Table 5-16

Miscellaneous Electrical Characteristics

Characteristic

Performance Requirement

Supplemental Information

Fuse Data

1 fuse: 3 A, 250V medium blow — line power.
(U.L. listed component)

1 fuse: 5 A, 125V fast blow. (U.L. listed
component)

2 fuses: 1 A, 125 V fast blow. (U.L. listed
component)

2 fuses: 3.15 A, 125 V, fast blow (U.L. listed
component), each channel

Power Consumption

150W (Dual channel instrument)

Recommended
Adjustment Interval

5000 hours or 1 year, whichever occurs
first

Warm-up Time

20 minutes

Memory Backup Battery
Life

5 years, typical
(See Section 10 Maintenance for disposal
information)
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Physical Characteristics

Table 5-16
Environmental
Characteristics Description Supplemental Information
Temperature: Meets MIL-T-28800D, Class 5
Operating 0—50°C
Non-Operating —20 — +60° C Class 5 non-operating temperature
exception due to internal keep-alive
battery
Altitude Exceeds MIL-T-28800D, class 5
Operating 4.6 km (15,000
Non-Operating 15 km (50,000")
Vibration 0.38 mm (0.015") peak-to-peak, 5 Hz, 75|Meets MIL-T-28800D, class 5,

minutes

Shock

30 g's (1/2 sine) 11 ms duration, 3 shocks,
in each direction along 3 axes, 18 total
shocks

Meets MIL- T-28800D, class 5

Bench Handling

12 drops from 45°, 4" or equilibrium,
whichever occurs first

Meets MIL-T-28800D, class 5

EMC

Tested within limits of F.C.C. Regulations,

Part 15, Subpart J, Class A; VDE

0871 category B; and MIL-461B (1980) for RE0O1, RE02, CE01, CE03, RS01,

RS03, CS01, CS02, and CS06

Electrical Discharge

Operating Maximum Volt-
age

Non-Operating Maximum
test voltage

15 kV, 150 pF through 150 Q

20 kV, 150 pF through 150 Q

Safety Specifications

Conforms to the following safety standards:

U.S.A. UL1244 (Electrical and Electronic measuring and test equipment)
Canada CSA C22.2 No. 231
International IEC 348 (Electronic measuring apparatus)
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Specification and Performance Check

Table 5-17
Mechanical
Characteristic Description
Finish:
Front Panel Polycarbonate
Chassis Chromate conversion-coated aluminum
Net Weight 8.5kg (19lbs)
Overall Dimensions:
Height 16.6cm (6.5")
Width (with handle) 34.4cm (13.5")
Length 48.2cm (18.97)
Enclosure Type and Style, per MIL-T-28800D
Type |
Style Cc

PG 2010/PG 2011/PG 2012 Service Manual
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SECTION 6
THEORY OF OPERATION

PG 201X Block Diagram Description

During the following description, refer to Fig. 14-1. The
block diagram, Fig. 14-1, applies specifically to the
PG2012 mixed channel version which has one fast
channel output and one variable transition channel out-
put.

The PG 2012 will be used as a reference for describing
the PG 2010 or PG 2011 Instruments, which consist of
either one or two fast output or variable transition chan-
nel outputs respectively.

The PG 2012 Instrument consists of the following as-
semblies:

— A1 MPU Board (Master Processing Unit)
— A2 Period Board
— A3 Width/Delay Board (one per channel)

— A4 Fast Output Board (Controls Pico-second
Output Board)

— A5 Variable Output Board (Variable Transition
Qutput Board)

— A6 Interconnect Board

— A7 Pico-second Output Board
— A8 Auxiliary Board

— A9 CRT Display Module

— A10 Front Panel Board

— A11 Power Supply

A1 MPU Board

The microprocessor circuits control all automatic and
programmable instrument functions. The Intel 80188
processor is clocked at 8 MHz. Circuitry on the MPU
board controls power-on reset, memory, (EPROM and
battery-backed RAM), parallel interface, serial inter-
face, video control, keyboard interface, and GPIB inter-
face. The memory backup battery is located on this as-
sembly
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A2 Period Board

The Period board controls the repetition rate and the
mode of the pulses generated by the subsequent
Width/Delay board(s). Four modes of operation are
available:

Continuous Mode —  Continuously
pulses (free-running).

generates

Triggered Mode — An internal, external, or manual
trigger event causes one pulse to

be generated.

Gate Mode — Pulses are continuously gener-
ated as long as the gate signal is

true.

Burst Mode — A group of pulses (selectable

from 2 to 999,999) is generated .

Circuitry on the Period Board includes the period rate
generator/counter, burst counter, trigger/mode select,
internal trigger, and external trigger control circuits. The
+5 V logic, +5 V MPU, and ECL termination power sup-
plies are also developed on this board. An EEROM (lo-
cated on this board) is used for storage of calibration
constants for the Period board circuitry.

A3 Width/Delay Board

The Width/Delay board(s) produce either a single or a
double pulse per period cycle depending on the se-
lected mode of operation. Independent circuits provide
the selected pulse width and pulse delay timing parame-
ters. A differential "pulse” output signal is provided to
the output board. An EEROM (located on this board) is
used for storage of calibration constants.

A4 Fast Output Board — (PG 2010 and
PG 2012 CH1 only)

The Fast Output board accepts the "pulse" output sig-
nals from the associated A3 Width/Delay board and pro-
vides all necessary control signals to drive the A7 Pico-
second Output board. This includes high and low level
control, signals to drive all output and transition control
relays, as well as the output level self-calibration cir-
cuitry. +15V, -15V, +6.7 V, and -7.9 V power supplies
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Theory of Operation

are also developed on this board. An EEROM (located
on this board) is used for storage of calibration con-
stants.

A5 Variable Output Board — (PG2011
and PG2012 CH2 only)

The Variable Transition Output board accepts the
"pulse” output signals from the associated A3 Width/De-
lay board to produce the desired output pulses. Circuits
control the high and low output levels, leading and trail-
ing transition times, output relays, and output level self-
calibration. +15 V, -15 V, and the high and low output
level tracking power supplies are also developed on this
board. An EEROM (located on this board) is used for
storage of calibration constants.

A6 Interconnect Board

The Interconnect board is used for power supply distri-
bution, serial and parallel data paths between boards,
as well as board to board signal interfacing

A7 Pico-second Output Board —
(PG2010 and PG2012 CH1 only)

The Pico-second output board accepts control signals
from the associated A4 Fast Output board to develop
the very fast output transitions. The output device is a
GaAs pin driver IC. Relays control the signal path
through the transition time filters to the output connector.
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A8 Auxiliary Board

The Aucxiliary Board has power line filtering circuitry as
well as the primary line fuse, and main power switch.
The Auxiliary board also routes DC power to both the
cooling fan (+12 V) and the CRT display module (+15

V).

A9 CRT

This assembly is a complete video monitor device con-
sisting of CRT and associated support circuitry.

A10 Front Panel Board

The front panel board contains the front panel switches
and associated LED indicators as well as the rotary en-
coder and required multiplexing circuitry.

A11 Power Supply

The power supply module is a high-efficiency switching-
mode power supply with four outputs: +8 V, +15V, +30
V, and -30 V. This supplies the raw DC power which is
re-regulated on the A2, A4, and A5 modules. High and
low line switching (120V-240V)is done automatically.

PG 201X Power Distribution

Fig. 14-2 shows the internal power distribution for the
PG 2012. The PG 2010 and PG 2011 consisting of
either one or two Fast Output boards or Variable Tran-
sistion Output boards respectively are similiar. Q901 —
Q906 are located on the instrument’s rear heatsink.

PG 2010/PG 2011/PG 2012 Service Manual



SECTION 7
Performance Check Procedure

Introduction

This Performance Check is designed to increase user
confidence that the PG 201X is functional. Should the
PG 201X fail to meet any requirements of this check, it
should be referred to qualified service personnel for re-
pair. There are no operator adjustments inside the PG
201X.

Each function of the PG 201X (i.e. Amplitude, Period,

Delay, etc.) operates in numerous bands or ranges. This

Performance Check tests one or two values in each

band or range. If a shorter check is desired, it is only

necessary to check values near those used in the user

application. Also, if desired, any other legal value can
~ be tested, with appropriate test limits applied.

This Performance Check assumes the PG 2010 or PG
2011 has the dual channel option, Option 2, installed. If
Option 2 is not installed, ignore all references to the sec-
ond channel. The procedure for the PG 2012 will differ
depending on which channel is being tested.

If a dual channel PG 201X returns an error while at-
tempting to set the Period, it is probable that either the
Width/Delay or Output menu is incorrectly set. The most
likely error is that only one channel was changed to the
latest values. It is important during this Performance
Check that both channels 1 and 2 be set to the same
values at all times.

Recommended Test Equipment

Tektronix Part

Description or Product

Number

Frequency Counter DC 5010

DC Digital Voltmeter (<0.1%) DM 504A

Oscilloscope (2250 Mhz) 2465B

Sampling Oscilloscope 11801A"

50Q coaxial cable (2 req'd) 012-0482-00

50Q termination (2 req'd) 011-0049-01

50Q precision termination 011-0129-00

50Q 2X attenuator 011-0069-02

SMA male to BNC female

adapter (2 req'd) 015-0554-00

BNC female to dual banana

adapter 103-0090-00

*Required to verify riseime and aberration performance of PG
2010 and CH 1 of PG 2012.

Other equipment may be substituted, provided it meets
necessary performance requirements for the checks.
This procedure is developed for use with the Tektronix
equipment listed above. The user is responsible for pro-
cedure and test result changes that may be required if
different equipment is used.

Procedure

Before starting this check, turn on the PG 201X and set
the RECALL Buffer to 0. Leave the instrument on for at
least 20 minutes before starting this check. Then go to
the UTILITY main menu and perform an INT calibration.

PG 2010/PG 2011/PG 2012 Service Manual

NOTE

All checks must be made with the EN-
HANCED ACCURACY function active.
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Performance Check Procedure

1. Period Check NOTE

Instrument Setup: It is not necessary to repeat this test for
channel 2, as the period generator is common
to both channels.

PG 201X

TimingCH1&CH?2

WIDTH 10.0 ns Table 7-1
DELAY 0ns
DUTY CYCLE Off T - -
PULSE MODE Single Peﬁgdzgl:(ﬁng DC 5010 Reading Limits
TRAILING EDGE 5.0 ns
PERIOD 20.0 ns 20.0 ns 18.8 ns 21.2ns
Output CH 1 & CH 2 38.0 ns 36.6 ns 39.4 ns
HIGHLEVEL +1.00 V 50.0 ns 48.5 ns 51.5ns
LOWLEVEL -1.00V 100.0 ns 98.0 ns 102.0 ns
OUTPUT Normal 200.0 ns 197.0 ns 203.0 ns
400.0 ns 395.0 ns 405.0 ns
Trigl;):rl'ERNAL WIDTH off 800.0 ns 791.0 ns 809.0 ns
1600.0 ns 1.583 us 1.617 us
CONT 3200.0 ns 3.167 us 3.233 s
6400.0 ns 6.335 us 6.465 us
DC 5010 12.8000 pus 12.671 ps 12.929 ps
CH A&B 25.0000 ps 24.749 ps 25.251 ps
TERM 1 MQ 50.0000 us 49.499 us 50.501 us
SLOPE + 100.000 us 98.999 us 101.001 us
ATTEN X1 200.000 us 197.999 us 202.001 ps
COUPL DC 400.000 us 395.999 us 404.001 ps
FUNCTION PERIOD A 800.000 ps 791.999 us 808.001 us
AVGS -1 1600.00 ps 1.584 ms 1.616 ms
3200.00 us 3.168 ms 3.232 ms

a. Connect the channel 1 output of the PG 201X 6400.00 ps 6.336 ms 6.464 ms

through a 50Q coax cable and a 50Q termination to the 12.8000 ms 12.67 ms 12.92ms

CH A input of the DC 5010. 25.0000 ms 24.75 ms 25.25 ms

b. Press the PG 201X CH1 on button to enable the ~ 100.000 ms 99.00 ms 101.00 ms

channel 1 output. 200.000 ms 198.00 ms 202.00 ms

c. Press AUTO TRIG on the DC 5010. 400.000 ms 396.00 ms 404.00 ms

d. Setthe period of the PG 201X to eachof the values ~ 200-000ms 792.00 ms 808.00 ms

listed in column 1 of Table 7-1. 1000.00 ms 990.00 ms 1.01 sec

e. CHECK — DC 5010 display is within the min and
max values listed in columns 2 and 3.

7-2

PG 201X Enhanced Accuracy On.
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2. Width Check

Instrument Setup:

PG 201X
Timing CH 1 & CH 2
DUTY CYCLE
PERIOD
PERIOD

50.0%

20 ns

DC 5010
WIDTH A

To avoid having to repeatedly change both the period
and width settings of the PG 201X, the 50% duty cycle
setting will be used. This will result in a width that is
automatically set to 1/2 the period setting.

a. Connect the channel 1 output of the PG 201X
through a 502 coax cable and a 50Q termination to the
CH A input of the DC 5010.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

c. Set the period of the PG 201X to each of the values
listed in column 1 of Table 7-2; the width will automat-
ically be set to the values shown in column 2.

d. CHECK — DC 5010 display is within the min and
max values listed in columns 3 and 4.

e. Atterperforming all the checks for PG 201X channel
1, repeat this step for PG 201X channel 2.
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Table 7-2

PG 201X Settings' DC 5010 Reading

Period Width Min Max
20.0 ns 10.0 ns 7.8ns 122 ns
60.0 ns 30.0 ns 27.4ns 32.6 ns
100.0 ns 50.0 ns 47.0 ns 53.0 ns
200.0 ns 100.0 ns 96.0 ns 104.0 ns
400.0 ns 200.0 ns 194.0 ns 206.0 ns
800.0 ns 400.0 ns 390.0 ns 410.0 ns
1600.0ns [800.0 ns 782.0 ns 818.0 ns
3200.0ns {1600.0ns {1.566 us 1.634 us
6400.0ns [3200.0ns |3.134 us 3.266 us
12.8000 us |6400.0ns {6.270 us 6.530 us
25.6000 us [{12.8000 us [12.542pus |[13.058 us
50.0000 us [25.0000 us |24.498 us |[25.502 us
100.000 us |50.0000 us [48.998 us |51.002 us
200.000 us (100.000 us (97.998 us [102.002 us
400.000 us |200.000 us {195.998 us |204.002 us
800.000 us |{400.000 us (391.998 us |408.002 us
1600.00 us |800.000 us [783.998 us |816.002 us
3200.00 us |1600.00 us (1.568 ms |1.632 ms
6400.00 us [3200.00 us |3.136 ms  [3.264 ms
12.8000 ms |6400.00 us |[6.27 ms 6.53 ms
25.6000 ms [12.8000 ms {1254 ms |13.06 ms
50.0000 ms [25.0000 ms |24.50 ms [25.50 ms
100.000 ms |50.0000 ms [49.00 ms |51.00 ms
200.000 ms [100.000 ms |98.00 ms [102.00 ms
400.000 ms |200.000 ms |196.00 ms {204.00 ms
800.000 ms |400.000 ms |392.00 ms |408.00 ms
1600.00 ms |{800.000 ms |784.00 ms |816.00 ms
2000.00 ms {1000.00 ms /980.00 ms [1.02 sec
PG 201X Enhanced Accuracy On.



Performance Check Procedure

3. Delay Check

Instrument Setup:
PG 201X
Timing CH 1 & CH 2
PERIOD 1000.0 ns
WIDTH 10.0 ns
DELAY 10.0 ns
DUTY CYCLE Off
DC 5010
ATTEN
CHA X1
CHB X1
TERM
CHA 1 MQ
CHB 1 MQ
TRIGGER LEVEL
CHA 1.200 V
CHB 0.000 V
AVGS -1
TIME A-B

a. Connect the channel 1 output of the PG 201X
through a 50Q coax cable and a 50Q termination to the
CH B input of the DC 5010. Connect PG 201X TRIG
OUT through a 50Q coax cable and a 50Q termination
to the CH A input of the DC 5010.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

¢. Set the period and delay of the PG 201X to each of
the values listed in columns 1 and 2 of Table 7-3.

d. CHECK — DC 5010 display is within the min and
max values listed in columns 3 and 4.

e. After performing all the checks for PG 201X channel
1, repeat this step for PG 201X channel 2.
NOTE

Two precision 50Q cables of matched lengths
are required for this check. Unequal lengths
will cause errors in the delay measurements.

74

The Tektronix cables specified in the equip-
ment list meet the requirements for this check.

Table 7-3
PG 201X Settings' DC 5010 Reading
Period Delay Min Max
1000.0ns |10.0ns 7.8ns 12.2ns
30.0 ns 274 ns 32.6 ns
50.0 ns 47.0 ns 53.0 ns
100.0 ns 96.0 ns 1040 ns
200.0 ns 194.0 ns 206.0 ns
400.0 ns 390.0 ns 410.0 ns
800.0 ns 782.0 ns 818.0 ns
1000.00 us |1600.0ns [1.566 us 1.634 us
3200.0ns |3.134 us 3.266 us
6400.0ns [6.270 us 6.530 us
12.8000 us |12.542pus [13.058 us
25.0000 us [{24.498 us  |25.502 us
50.0000 us |48.998 us [51.002 us
100.000 us |97.998 us |102.002 us
200.000 us {195.998 us [{204.002 us
400.000 us {391.998 us |408.002 us
800.000 us  (783.998 us [{816.002 us
1000.00 ms |1600.00 us |1.56 ms 1.63 ms
3200.00 us |3.13 ms 3.26 ms
6400.00 us {6.27 ms 6.53 ms
12.8000 ms {12.54 ms 13.06 ms
25.0000ms |[24.50 ms |25.50 ms
50.0000 ms {49.00 ms |51.00 ms
100.000 ms [98.00 ms |102.00 ms
200.000 ms (196.00 ms |204.00 ms
400.000 ms |392.00 ms [408.00 ms
800.000 ms |784.00 ms |[816.00 ms
2000.00 ms [1000.00 ms (980.00 ms |1.02 sec
PG 201X Enhanced Accuracy On.
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4. Variable Transition Time Check for
PG 2011 and PG 2012 Channel 2

Due to the difficulty of measuring the fastest transition
time, it will be measured by a different procedure than
the balance of the transition time checks.

5 ns Transition Time Check

Instrument Setup:
PG 201X
Timing CH 1 & CH 2
PERIOD 1000.00 ns
DELAY 50.0%
DUTY CYCLE 0
LEADING EDGE 5.0 ns
TRAILING EDGE 5.0 ns
OUTPUT CH 1& CH 2
HIGH LEVEL +5.00 V
LOW LEVEL -5.00 V
DC 5010
TERM
CHA 1 MQ
CHB 1 MQ
ATTEN
CHA X1
CHB X5
TRIGGER LEVEL
CHA +1.200 V
CHB —4.000 V
TRIGGER SLOPE
CHA +
CHB -
TIME A-B
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Performance Check Procedure

NOTE

Two precision 50Q cables of matched lengths
are required for this check. Unequal lengths
will cause errors in the delay measurements.
The Tektronix cables specified in the equip-
ment list meet the requirements for this check.

a. Connect the channel 1 output of the PG 201X
through a 50Q coax cable and a 50Q termination to the
CH B input of the DC 5010. Connect PG 201X TRIG
OUT through a 50Q2 coax cable and a 50Q2 termination
to the CH A input of the DC 5010.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

c. Press TIME A—B on the DC 5010 and record the
result.

d. Change the DC 5010 CH A slope to — and the CH
B slope to +.

e. Press TIME A—B on the DC 5010 and record the
result.

f. Change the DC 5010 CH B level to 4.000

g. Press TIME A—B on the DC 5010 and record the
result.

h. Change the DC 5010 Ch A slope to + and the CH
B slope to —.

i. Press TIME A—B on the DC 5010 and record the
result.

j. CHECK — Leading edge transition time must be
<5.5 ns. Leading edge transition time is the difference
between the two TIME A—B measurements taken when
the DC 5010 CH B slope was set to + (steps 4e and 4g).

k. CHECK — Trailing edge transition time must be
<5.5 ns. The trailing edge transition time is the differ-
ence between the two TIME A—B measurements taken
when the DC 5010 CH B slope was set to — (steps 4c
and 4i).
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5. >5 ns Transition Time Check

Instrument Setup:

PG 201X
Timing CH 1 & 2

LEADING EDGE
TRAILING EDGE
TRACKING

DC 5010

50 ns
50 ns
Tracking Equal ON

d. CHECK — DC 5010 display is within the min and
max values listed in columns 3 and 4, using the proce-
dure below.

1. Set the DC 5010 Ch A and B slope to + and
press DC 5010 RISE/FALL A to measure the lead-
ing edge transition time.

2. Set the DC 5010 Ch A and B slope to — and
press DC 5010 RISE/FALL A to measure the trailing
edge transition time.

3. Besureto press DC 5010 RISE/FALL A before
each reading.

e. Afterperforming all the checks for PG 201X channel

AUTO TRIG
TERM
CHA
CHB
ATTEN
CHA X5
CHB X5
TRIGGER SLOPE
CHA
CHB
RISE/FALL A

1 MQ
1 MQ

a. Connect the output of the PG 201X through a 50Q
coax cable and a 50Q termination to the CH A input of
the DC 5010.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

c. Set the period and transition time of the PG 201X to
each of the values listed below in columns 1 and 2 of
Table 7-4.

76

1, repeat this step for PG 201X channel 2.

Table 7-4
PG 201X Settings’ DC 5010 Reading
Period Trans. Min Max
Time
1000.00 ns |50.0 ns 45.5ns 545ns
0.100us [93.0ns 107 ns
1000.00 us |{0.500 us |473.0 ns 527.0 ns
5.00 us 4.748 us 5.252 us
10.0 pus 9.498 us 10.502 us
50.0 us 47.498 us 52.502 us
0.100 ms  |94.998 us 105.002 us
100.000 ms [0.500 ms |474.998 us (525.002 us
1.00 ms 0.950 ms 1.050 ms
10.0 ms 9.500 ms 10.500 ms
PG 201X Enhanced Accuracy On.
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6. Selectable Transition Time Check for

PG 2010 and PG 2012 Channel 2

<250ps Transition Time

Instrument Setup:

PG 201X

Timing CH 1 & CH 2 (for PG 2010)
PERIOD 1000.0 ns
DELAY 70.0 ns
WIDTH 50.0 ns
DUTY CYCLE Oft
LEADING EDGE 250 ps
TRAILING EDGE 250 ps

Output CH 1 & CH 2 (if PG 2010)
HIGH LEVEL +0.5V
LOW LEVEL 05V

Sampling Oscilloscope

Source Ext Trig Direct

Slope +

Trig Level 07V

Auto-Setup Selected

Timebase 10 ns/div

Delay Minimum

CH 1 '
Risetime and
Falltime measurements  Selected
Proximal Level 20%

Distal Level
Tracking
CH 2

Risetime and
Falltime measurements

Proximal Level
Distal Level
Tracking

80% and N=32
On

Selected

20%

80% and N=32
On
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a. Connect PG 201X normal channel (CH) output
through a 50Q coax cable and a 50Q terminator to the
Sampling Oscilloscope channel 1. Connect the
complement channel (CH) output through a 50Q
coax cable and a 502 terminator to the Sampling
Oscilloscope channel 2.

b. Pressthe PG201X CH 1(2) and CH 1(2) on buttons
to enable the output channels.

c. Connect the PG 201X TRIG OUT through a 50Q
coax cable to the Sampling Oscilloscope Direct Ext Trig
In.

NOTE

Make sure the Sampling Oscilloscope CH 1
and CH 2 Tracking is on, then turn both
channels Tracking off to lock in the high and
low puise levels for both channels before
expanding the timebase display.

d. Adijust the Sampling Oscilloscope Timebase and
Delay controls to keep the rising edge of the CH 1 first
pulse in view until the pulse risetime is between two and
five horizontal divisions in duration.

e. CHECK — Mean risetime reading on CH1 —
<250ps.

f. CHECK — Mean falltime reading on CH2 —
<250ps.

g. Set the Sampling Oscilloscope Timebase to 10
ns/div and Delay to 85 ns.

h. Adjust the Sampling Oscilloscope Timebase and
Delay controls to keep the falling edge of the CH 1 first
pulse in view until the pulse falttime is between two and
five horizontal divisions in duration.

i. CHECK — Mean falltime reading on CH1 —
<250ps.

j. CHECK — Mean risetime reading on CH2 —
<250ps.

800ps Transition Time

k. Change the following Sampling Oscilloscope CH 1
and CH 2 Measurement controls:
Proximal Level 10%

Distal Level 90%
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Performance Check Procedure

I Repeat steps 6d, through 6j, substituting the follow-
ing specifications for steps 6e and 6f, and 6i and 6j to
check the 800ps transition time.

NOTE
Be sure to return the Sampling Oscilloscope
to its 10 ns/div setting and tumn Tracking on

then off to lock in the pulse high and low
levels for transition measurements.

CHECK — Mean risetime 650 ps < tr < 800 ps.
CHECK — Mean falltime 550 ps < tf < 800 ps.

7-8

1.8ns Transition Time

m. Repeat steps 6d, through 6j, substituting the fc
ing specifications for steps 6e and 61, and 6i and
check the 1.8ns transition time.

NOTE

Be sure to return the Sampling Oscilloscopt
to its 10 ns/div setting and turn Tracking oi
then off to lock in the pulse high and lov
levels for transition measurements.

CHECK — Meanrisetime 1.6 ns<tr<1.8ns.
CHECK — Mean falltime 1.5ns<t<1.8ns.
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7. High Level Check for
PG 2011 and PG 2012 Channel 2

Instrument Setup:

PG 201X
Timing CH 1 & CH 2

PERIOD

LEADING EDGE

TRAILING EDGE
Output CH 1 & CH 2

EXTERNAL WIDTH

HIGH LEVEL

LOW LEVEL
Trigger

TRIG

DM 504A
RANGE
Mode

1000.00 us
5.0 ns
5.0 ns

On
oV
-10.0 V

EXT TRIG
NEG SLOPE
1.00V

Autoranging
DC Volts

a. Connect the channel 1 output of the PG 201X
through a 50Q coax cable and 50Q precision termina-
tion to the input of the DM 504A.

b. Press the PG 201X CH 1 on button to enable the

channel 1 output.
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c. Set the output amplitude of the PG 201X to each of
the values listed in columns 1 and 2 of Table 7-5.

d. CHECK — DM 504A display is within the min and
max values listed in columns 3 and 4.

e. Afterperforming all the checks for PG 201X channel
1, repeat this step for PG 201X channel 2.

Table 7-5
PG 201X" DM 504A

OUTPUT Settings Reading Limits
HIGHLEVEL | LOWLEVEL Min Max
-9.50V -10.00V 965V 935V
—-6.00V —6.50V —6.12V -5.88V
—4.00V —-450V 410V -390V
-2.00V -2.50V -2.08V -192V
-0.50V -1.00V -0.565V -0.435V
—0.25V —0.75V —0.312V —0.188 V
oV 050V -0.060V +0.060 V
+0.25V —0.25V +0.187V +0.313V
+0.50 V ov +0.435V +0.565V
+2.00V +1.50V +1.92V +2.08 V
+4.00V +3.50V 3.90V 410V
+6.00 V +5.50V +5.88V +6.12V
+8.00V +7.50V +7.86V +8.14V
+10.00 V +9.50V +9.84V +10.16 V
PG 201X Enhanced Accuracy On.
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8. Low Level Check for Table 7-6
PG 2011 and PG 2012 Channel 2
) PG 201X DM 504A
Instrument Setup: OUTPUT Settings Reading Limits
P q 201X LOWLEVEL |HIGHLEVEL| Min Max
Trigger
TRIG EXT TRIG +9.50 V +1000V  [+9.34V +9.66 V
POS SLOPE +6.00 V +6.50 V +5.88V +6.12V
1.00 V +4.00V +450V +3.90V +4.10V

+2.00V +2.50V +1.92V +2.08 V

a. Connect the channel 1 output of the PG 201X +0.50V +1.00V +0.435V  {+0.565V
through a 50Q coax cable and 50Q2 precision termina- +025V +0.75V +0.187V  |+0.313V

b. Press the PG 201X CH 1 on button to enable the —0.25V +025V —-0312v  |-0.188V
channel 1 output. 050V |ov 0565V  |-0.435V
c. Set the output amplitude of the PG 201X to each of —200V 150V 208V —1.92V
the values listed in columns 1 and 2 of Table 7-6. 400V 350V 410V 390V
d. CHECK — DM 504A display is within the min and —6.00V -550V %12V -5.88V
max values listed in columns 3 and 4. 800V 750V 814V 786V
e. After performing all the checks for PG 201X channel -1000V |-9.50V -10.16V |-984V

1, repeat this step for PG 201X channel 2.
PG 201X Enhanced Accuracy On.
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9. Low Level Check for
PG 2010 and PG 2012 Channel 1

Instrument Setup:

PG 201X

Timing CH 1 & CH 2
PERIOD 1000.00 ps
LEADING EDGE 5.0 ns
TRAILING EDGE 5.0 ns

Output CH 1 & CH 2
EXTERNAL WIDTH On

HIGH LEVEL -1.2V
LOW LEVEL 25V
Trigger
TRIG EXT TRIG
NEG SLOPE
1.00 V
DM 504A
RANGE Autoranging
Mode DC Volts

a. Connect the CH 1 output of the PG 201X through a
50Q coax cable and 502 precision termination to the
input of the DM 504A.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

c. Set the output amplitude of the PG 201X to each of
the values listed in columns 1 and 2 of Table 7-7.

d. CHECK — DM 504A display is within the min and
max values listed in columns 3 and 4.

e. After performing the check for the CH output, dis-
connect the CH1 output and connect the CH 1 output of
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the PG 201X through a 50Q coax cable and 50X preci-
sion termination to the input of the DM 504A.

f.  Turnthe PG 201X CH1 ouput off.

g. Press the PG 201X CH 1 on button to enable the
channel 1 output.

h. Repeat parts 9¢ through 9d for the PG 201X CH1
output.

i. After performing all the checks for CH 1 and CH 1
outputs, repeat this step for CH 2 if a PG 2010 dual
channel unit is being tested.

Table 7-7
PG 201X" DM 504A
OUTPUT Settings Reading Limits
HIGHLEVEL | LOWLEVEL Min Max
-1.2V 25V -2.60V —2.40V
-1.2V -225V 234V -2.16 V
-12V =200V -2.09V -191V
-1.15V -1.75V -183V -1.67V
-0.40V -1.00V -1.07V -0.93V
-0.15V -0.75V -0.82V -0.68V
+2.0V -0.50V 060V -0.40V
+2.0V -0.25V 035V -0.15V
+2.5V ov -0.10V +0.10V
+2.5V +0.25V +0.15V +0.35V
+2.5V +0.50V +0.40V +0.60V
+2.5V +1.00V +091V +1.09V
+2.5V +1.50V +1.41V +1.59V
+2.5V +1.90V +1.82V +1.98 V

'PG 201X Enhanced Accuracy On.
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Performance Check Procedure

10. High Level Check for
PG 2010 and PG 2012 Channel 1

Instrument Setup:
PG 201X
Trigger
TRIG EXT TRIG
NEG SLOPE
1.00 V

a. Connect the channel 1 output of the PG 201X
through a 50Q coax cable and 502 precision termina-
tion to the input of the DM 504A.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output.

c. Set the output amplitude of the PG 201X to each of
the values listed in columns 1 and 2 of Table 7-8.

d. CHECK — DM 504A display is within the min and
max values listed in columns 3 and 4.

e. After performing the check for the CH output, dis-
connect the CH1 output and connect the CH 1 output of
the PG 201X through a 50Q coax cable and 50Q preci-
sion termination to the input of the DM 504A.

f. Turn the PG 201X CH1 ouput off.

g. Press the PG 201X CH 1 on button to enable the
channel 1 output.

7-12

h. Repeat parts 10c through 10d for the PG 201X CH1
output.

i. After performing all the checks for CH 1 and CH 1
outputs, repeat this step for CH 2 if a PG 2010 dual
channel unit is being tested.

Table 7-8
PG 201X" DM 504A
OUTPUT Settings Reading Limits

LOWLEVEL [HIGHLEVEL Min Max
+1.50V +2.5V +2.41V +2.60V
+1.0V +2.25V +2.15V +2.38V
+1.0V +2.00V +191V +2.09V
+1.0V +1.75V +1.17V +1.83V
+0.40V +1.00V +0.93V +1.07V
ov +0.75V +0.68 V +0.82V
01V +0.50V —0.43V +0.57V
=20V +0.25V —0.15v —0.35V
-25V oV -0.10V -0.10V
25V -0.25V 035V -0.15V
-25V -0.50V —0.59V -0.41V
-25V -0.75V —-0.84V -0.66 V
-25V -1.0V -1.09V 091V
25V -1.20V -1.29V -1.11V
PG 201X Enhanced Accuracy On.
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11. Counted Burst Check

Instrument Setup:

PG 201X
Timing CH 1& CH 2

WIDTH
DELAY
PERIOD
Qutput CH 1 & CH 2
HIGH LEVEL
LOW LEVEL
EXTERNAL WIDTH
Trigger
BURST
MANUAL
BURST COUNT

DC 5010
TRIGGER LEVEL
CHA
TRIGGER SLOPE
CHA
ATTEN
CHA
TERM
CHA
TOTAL A

200 ns
0ns
500 ns

+1.00 V

-1.00 V
Off

0.0000 V

PG 2010/PG 2011/PG 2012 Service Manual

Performance Check Procedure

a. Connectthe CH 1 output of the PG 201X through a
50Q coax cable and 50 termination to the CH A input
of the DC 5010.

b. Press the PG 201X CH1 on button to enable the
channel 1 output. '

c. Press the MEASUREMENT START/STOP on the
DC 5010 to arm the count gate (pushbutton LED dark).

d. Pressthe MANUAL trigger button on the PG 201X.
e. CHECK — DC 5010 should display a 2.
f. Change the PG 201X Burst Count to 900.

g. Press MEASUREMENT START/STOP on the
DC 5010 (pushbutton LED illuminated), then press the
TOTAL A button to clear the display to 0. Again press
DC 5010 MEASUREMENT START/STOP (pushbutton
LED dark).

h. Pressthe MANUAL Trigger buttononthe PG 201X.
i. CHECK — DC 5010 should display 900.
j. Change the PG 201X Burst Count to 999999.

k. Press MEASUREMENT START/STOP on the
DC 5010 (pushbutton LED illuminated), then press the
TOTAL A button to clear the display to 0. Again press
MEASUREMENT START/STOP (pushbutton LED
dark).

I. Press the MANUAL trigger button on the PG 201X.
m. CHECK — DC 5010 should display 999999.

It is not necessary to repeat this test for CH 2, as the
burst counter is common to both channels.
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Performance Check Procedure

12. Trigger Rate Check

Instrument Setup:

PG 201X
Timing CH 1& CH 2

WIDTH
DELAY
PERIOD
Output CH 1 & CH 2
HIGH LEVEL
LOW LEVEL
EXTERNAL WIDTH
Trigger
INTERNAL
TRIG RATE

DC 5010

AUTO TRIG
PERIOD A

7-14

20 ns
0ns
50 ns

+1.00 V

-1.00 V
Off

0.1 us

a. Connectthe CH 1 output of the PG 201X through a
50Q coax cable and a 50Q2 termination to the CH A input
of the DC 5010.

b. Press the PG 201X CH 1 on button to enable the
channel 1 output. ‘

c. Setthe TRIG RATE of the PG 201X to each of the
values listed in column 1 of Table 7-9.

d. CHECK — DC 5010 display is within the min and
max values listed in columns 2 and 3.

It is not necessary to repeat this test for CH 2, as the
trigger rate generator is common to both channels.

Table 7-9
PG 201X DC 5010 Reading Limits
TRIG RATE
Min Max

0.1us 98.99 ns 101.01 ns
5.0 us 4.998 us 5.002 us
250.0 us 249.974 us 250.026 us
12.50 ms 12.498 ms 12.501 ms
500.0 ms 499.949 ms 500.050 ms
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13. Pulse Aberrations Check for
PG 2011 and PG 2012 Channel 2

Performance Check Procedure

a. Connectthe CH 1 output of the PG 201X through a
500 coax cable and 50Q termination to the input of the
oscilloscope.

Instrument Setup:
b. Press the PG 201X CH1 on button to enable the
PG 201X channel 1 output.
Timing CH 1 & CH 2 ¢. Adjust the oscilloscope position and gain controls to
display the rising edge of the PG 201X pulse with a ver-
PERIOD 200 ns tical amplitude of exactly 5 divisions.
WIDTH 100 ns . .
d. CHECK — Aberrations from the 90% point of the
DELAY 0 ns rising edge to 24 ns after the 30% point to be less than
LEADING EDGE 55 ns 10.3 divisions in peak-to-peak amplitude.
TRAILING EDGE 5.5 ns e. Change the oscilloscope trigger slope to —.
Output CH 1 & CH 2 f. Adjust the oscilloscope position and gain controls to
HIGH LEVEL +25V display the falling edge of the PG 201X pulse with a
LOW LEVEL 25V vertical amplitude of exactly 5 divisions.
Trigger g. CHECK — Aberrations from the 10% point of the
falling edge to 24 ns after the 10% point to be less than
CONT 0.55 divisions in peak-to-peak amplitude.
Oscilloscope
Vertical Gain 1 V/Div
Horizontal Sweep 10 ns/Div
Trigger Auto
Source int
Slope +
! 24 ns

\ Aberration Limits

i
|
|

5 Divisions

Fig. 7-1. Pulse aberration measurement.

PG 2010/PG 2011/PG 2012 Service Manual
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Performance Check Procedure

14. Selectable Transition Time Check
for PG 2010 and PG 2012 Channel 2

<250ps Transition Time

Instrument Setup:

PG 201X

Timing CH 1 & CH 2 (for PG 2010)
PERIOD 1000.0 ns
DELAY 70.0 ns
WIDTH 50.0 ns
DUTY CYCLE Oft
LEADING EDGE 250 ps
TRAILING EDGE 250 ps

Output CH 1 & CH 2 (if PG 2010)
HIGH LEVEL +05V
LOW LEVEL 05V

Sampling Oscilloscope

Source Ext Trig Direct
Slope +
Trig Level 07V
Auto-Setup Selected
Timebase 10 ns/div
Delay Minimum
CH 1
Risetime and
Falitime measurements  Selected
Proximal Level 20%
Distal Level 80% and N=32
Tracking On
CH2
Risetime and
Falltime measurements  Selected
Proximal Level 20%
Distal Level 80% and N=32

Tracking On

a. Connect PG 201X normal channel (CH) output

through a 50Q coax cable and a 502 terminator to the

7-16 REV JAN 1992

Sampling Oscilloscope channel 1. Connect the
complement channel (CH) output through a 5C
coax cable and a 50Q terminator to the Sampling
Oscilloscope channel 2.

b. Pressthe PG201XCH 1(2)andCH 1(2) onbx
to enable the output channeis.

c. Connect the PG 201X TRIG OUT through ¢
coax cable to the Sampling Oscilloscope Direct E:
In.

NOTE

Make sure the Sampling Oscilloscope CH
and CH 2 Tracking is on, then tun bo
channels Tracking off to lock in the high ar
low puise levels for both channels befo
expanding the timebase display.

d. Adjust the Sampling Oscnllosoope Timebas
Delay controls to keep the rising edge of the CH
pulse in view until the Sampling Oscilloscope Timi
is set to 1 ns/div.

e. Using the Sampling Oscilloscope Channel *
sors, measure the pulse aberrations from the 80%
to 1.5 ns after the 80% point.

f. CHECK — All abermrations in the measured ar
less than 0.25 V peak-to-peak.

g. Using the Sampling Oscilloscope Channel &
sors, measure the pulse aberrations from the 20%
to 1.5 ns after the 20% point.

h. CHECK — All aberrations in the measured ar
less than 0.25 V peak-to-peak.

i. Set the Sampling Oscilloscope Timebase
ns/div and the Delay to 85 ns.

j- Adjust the Sampling Oscilloscope Timebas:
Delay controls to keep the falling edge of the CH
pulse in view until the Sampling Oscilloscope Tim
is set to 1 ns/div.

k. Using the Sampling Oscilloscope Channel -
sors, measure the pulse aberrations from the 20%
to 1.5 ns after the 20% point.

. CHECK — All aberrations in the measured ari
less than 0.25 V peak-to-peak.

m. Using the Sampling Oscilloscope Channel
sors, measure the pulse aberrations from the 80%
to 1.5 ns after the 80% point.
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n. CHECK — All aberrations in the measured area are
less than 0.25 V peak-to-peak.

800ps Transition Time

o. Change the following PG 201X settings:

Timing CH 1 & CH 2 (for PG 2010)
LEADING EDGE 800 ps
TRAILING EDGE 800 ps

P- Change the following Sampling Oscilloscope con-
trols:

CH 1

Risetime and
Falltime measurements Selected

Proximal Level 10%

Distal Level 90% and N=32
Tracking On

CH 2
Risetime and

Falltime measurements Selected
Proximal Level 10%

Distal Level 90% and N=32
Tracking On

q. Repeat steps 14a through 14r.

PG 2010/PG 2011/PG 2012 Service Manual
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Performance Check Procedure

NOTE

The aberrations measured in steps 14f 14h,
141, and 14n are now measured to be less
than 0.12 V peak-to-peak.

1.8ns Transition Time

r. Change the following PG 201X settings:

Timing CH 1 & CH 2 (for PG 2010)
LEADING EDGE 1.8 ns
TRAILING EDGE 1.8 ns

S. Change the following Sampling Oscilloscope con-
trols:

CH 1

Risetime and
Falltime measurements Selected

Proximal Level 10%

Distal Level 90% and N=32
Tracking On
CH2
Risetime and
Falltime measurements Selected

Proximal Level 10%
Distal Level 90% and N=32
Tracking On

t. Repeat steps 14a through 14r.
NOTE

The aberration measurement area in steps
14e, 14g, 14k, and 14m is now measured
as follows:
rising edge — from the 90% point to 2 ns after the 90%
point
falling edge — from the 10% point to 2 ns after the 10%
point
The aberrations measured in steps 14f 14h,
141, and 14n are now measured to be less
than 0.12 V peak-to-peak.

Disconnect all connections. This completes the Per-
formance Check of the PG 201X.
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SECTION 8
ADJUSTMENT PROCEDURE

Introduction

The following describes the procedure and gives a sum-
mary of the steps for the computer run automated Ad-
justment Procedure. This Adjustment Procedure need
not be performed unless the instrument fails to meet the
Performance Requirements of the electrical charac-
teristics listed in the Specification section of the opera-
tors manual or if the Performance Check procedure can-
not be completed satisfactorily. If the instrument has
undergone repairs, the Adjustment Procedure is recom-
mended.

Satisfactory completion of all adjustment steps in the
automated procedure ensures that the instrument will
meet the Performance Requirements.

Test Equipment Required

The test equipment , or equivalent, listed in Table 8-1 is
required for adjustment of the PG 201X. All test equip-
ment is assumed to be correctly calibrated and operat-
ing within specifications.

If other test equipment is subsituted, the adjustment pro-
cedure may need to be altered to meet the requirements
of the equipment used.

Table 8-1
TEST EQUIPMENT REQUIREMENTS

Description Suggested Equipment

Tektronix DC 5010 with
GPIB address set to 20

Frequency Counter

Tektronix DM 5110
GPIB address set to 16

DC Digital Voltmeter

Power Module Tektronix TM 5006A

Power Module

MS/DOS GPIB Controller Controller must have a
Tektronix PC-GPIB
Package: S3FG210
installed.

Tektronix Part Number
103-0030-00

BNC 'T' Connector

PG 2010/PG 2011/PG 2012 Service Manual

Table 8-1 Cont
BNC to Banana Tektronix Part Number
Adapter 103-0090-00
GPIB Interconnect Tektronix Part Number
Cables (2 each) 012-0630-01

50 Ohm Coaxial Cables Tektronix Part Number

(2 each) 012-0482-00
50 Ohm Terminations Tektronix Part Number
(2 each) 011-0049-01
50 Ohm Precision Tektronix Part Number
Termination 011-0129-00
Calibration Software —  Tektronix Part Number
5.25 inch DSDD Disk 118-8578-00

Preparation

Install the DC 5010, and DM 5110 in the TM 5006A and
turn on the power. Turn on the power to the PG 201X
and set the GPIB address to 10. Turn on the Controller
power. Allow a 20 minutes for all instruments to warm-
up.

Make adjustments at an ambient temperature between
21°C and 25° C (70° F and 77° F).

I WARNING I

Dangerous voltages exist at several points
in this instrument. When the instrument is
operated with the covers removed, do not
touch exposed connections and components.
Disconnect power before cleaning the instru-
ment or replacing parts.




Adjustment Procedure

CAUTION

When the instrument is operated with the
cabinet removed it is necessary o use an
external fan to cool the regulator heat sinks
on the A4 (Fast Output board) and the A5
(Variable Output board). Failure to properly
cool this area may result in thermal shutdown
of the +15 vollt power supplies and a loss
of pulse output.

Manual Check and Adjustment
Procedure

1. +8.0 Volt Supply

a.  Connect digital voltmeter low lead to the PG 201X
chassis ground. Connect the digital high lead to the col-
lector (tab) of Q903 (lower right transistor on the rear
heatsink).

b. ADJUST - V1 potentiometer on the A11 Power
Supply assembly (see Fig. 8-2) for +8.00 volts +50 mV.

2. +15.0 Volt Supply

a. CHECK — +15.0 volts, £150 mV at pin 8 of P100
(power supply connector).

b.  Only make the following adjustment if the +15.0
volt supply is out of specification.

c. ADJUST - V2 potentiometer on the A11 Power
Supply assembly (see Fig. 8-2) for +15.0 volts.

3. +30.0 Voit Supply

a. CHECK -+30.0 volts, +250 mV at pin 6 of P100
(power supply connector).

b.  Only make the following adjustment if the +30.0
volt supply is out of specification.

c. ADJUST - V3 potentiometer on the A11 Power
Supply assembly (see Fig. 8-2) for +30.0 volts.

4. -30.0 Volt Supply

a. CHECK —-30.0 volts, +250 mV at pin 1 of P100
(power supply connector).

b.  Only make the following adjustment if the -30.0
volt supply is out of specification.

¢c. ADJUST - V4 potentiometer on the A11 Power
Supply assembly (see Fig. 8-2) for —30.0 volts.

8-2

5. Offset Adjustment Procedure for

A7 Pico-second Output Board (PG 2010 and PG
2012 CH1 ONLY)

a. Set the following PG 201X controls:

Timing CH1 and CH2

Period 100 ps

Width 10 ps
Output CH1 and CH2

High Level +1V

Low Level ov

Note: Output does not have to be calibrated.

b. Connect the NORMAL polarity output BNC from
the PG 201X channel to an oscilloscope input channel
using a 50 ohm coaxial cable and a 50 ohm termination
(either internal to the oscilloscope or externally).

c. Tum the appropriate PG 201X output on.

d. Place atwo pin jumper on P1002 (see Fig. 8-1).
The jumper forces the low level input of the Picosecond
board to be Ov.

e. Set the oscilloscope to trigger on the falling edge
of the PG 201X output signal with the oscilloscope time-
base set to 10 ps/div.

f.  Start with oscilloscope vertical set at 0.5 v/div. In-
crease the oscilloscope vertical gain to 10 mv/div, ad-
justing R2308 (see Fig. 8-1) to keep lower level of the
pulse visible on screen.

g. Adjust oscilloscope vertical position so that 0V on
oscilloscope display is at center screen with vertical gain
set at 10 mv/div.

h.  Adjust R2308 (see Fig. 8-1) until the lower level
of the pulse is within 1/2 div. of the oscilloscope center
screen (0v). Be sure to make the level measurement in
the 50 - 60 us timeframe of the pulse . This eliminates
any transients and amplifier recovery problems.

i.  Remove jumper from P1002 (located on the Pico-
second Output board).

6. CRT Display Intensity

a.  Select the UTILITY menu and choose Display In-
tensity. Rotate the front panel knob counter-clockwise
to Display Intensity 1.

b. ADJUST - Video Gain and Brightness controls
(see Fig. 8-2.) to achieve a minimum intensity level that
is still visible.

PG 2010/PG 2011/PG 2012 Service Manual



R2308

C2302

P1002
(=) o

8142-305

Fig. 8-1. Portion of Pico-second Output board showing
location of P1002 and R2308.
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Adjustment Procedure

c. Rotate the front panel knob clockwise to Display
Intensity 16.

d. ADJUST — Video Gain and Brightness controls
(see Fig. 8-2.) to achieve a maximum intensity level
without excessive "blooming".

e. Repeatsteps 5athrough 5d to compromise forthe
settings of the Video Gain and Brightness controls to
achieve the best range of minimum to maximum inten-

sity.



Adjustment Procedure
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Adjustment Procedure

Instructions For Configuring GPIB Interface Software
To Work With PG 201X Calibration Program

National Instruments GPIB Software Configuration Utility, Uersion 1.0
Copyright (c> 1991 National Instruments, Inc. All rights reserved.

I -
I
I
—
u
File: GPIB.COM " CAPACITY: 2 Board(s)> 32 Device(s)

#x%% Press any key to continue e

Fig. 8-3. Opening screen for PC-GPIB controller software package.

NOTE inclusion of device names PG 2000, DC 5110 and DM

o ) ) . 5110 in the device map. Use the cursor control key to

The following instructions are a brief outline choose a map position. Press F4 and type the device

for configuring the GPIB Interface Software. name then press enter. Press F8 to call up the device

For additional information please consult the characteristics edit menu as in Fig. 8-5. Use the left and

manuals that came with your Tektronix PC- right arrow keys to edit the Primary GPIB Address for
GPIB Package: S3FG210. each device. the required addresses are as follows:

These instructions assume that the user has
the GPIB card and software S3FG210 or Device Address
equivalent installed.

Operation of the pulse generator calibration software re- PG 2000 10

quires a controller and GPIB interface software properly DC 5010 20

configured. The GPIB software configuration is accom- DM 5110 16

plished by using the IBCONF command. After entering

this command, the controller monitor will look like Fig. After editing, press F9 from the Device Map menu. Enter

8-3. Pressing any keyboard key will bring up the Device Y to the Save Changes? prompt. Reboot the controller
Map of Fig. 8-4. The calibration software requires the before running the calibration software.
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Adjustment Procedure

National Instruments I[ Device Map for Board GPIBO =l| GPIB-PC 2/2A veri.2

% Use cursor control keys to select a device or board
¥ Use function keys belou to select desired action

% Use Ctrl PgUp/PgDn/Home for maps of other boards

* Use PgUp/PgDn/Home for other devices of the board
—{% PG2000 ——{4 DEUS —{4 DEUS —% DEV13
—(] PG5118 —% DEU6 —{ DEV1@ ——{4 DEV14
——f] DCS010 ——{ DEV? —{4 DEUV11 —— DEV15
f) pM5110 7] DEUS —[1 DEV12 —[J DEV16

—|

F1: Help F3: AutoConfig F4: Rename F5: (Disdconnect F8: Edit F9/Esc: Exit

Fig. 8-4. Setup screen for PC-GPIB controller software package.
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Adjustment Procedure

National Instruments “ Device Characteristics “ GPIB-PC 272A verl.2

Device: PG2000 Access: GPIBO

Primary GPIB Address

SELECT Cuse right/left arrou keys)

8 to 30

Primary GPIB Address + 10 This address is used to compute the
Secondary GPIB Address ........ NONE talk and listen addresses uhich
Timeout setting ............... Ti0s identify the board or device on the
EOS byte ...........ciiteen. 80H GPIB. Valid primary addresses range
Terminate Read on EOS ......... no from 8 to 38 (B6H to 1EH>.
Set EOI uwith EOS on Urite ..... no
Type of compare on EOS ........ 7-bit % Adding 32 to the primary address
Set EOI w/last byte of Urite .. yes forms the Listen Address (LA).
Repeat addressing ............. no ¥ Adding 64 to the primary address
forms the Talk Address (TA>.
EXAMPLE: Selecting a primary address
of 18 yields the follouing:
18 + 32 = 42 (Listen address)
18 + 64 = 74 (Talk address)
F1: Help F6: Reset Ualue F9/Esc: Return to Map

Fig. 8-5. Status screen for PC-GPIB controller software package.
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Automated Adjustment Procedure

Insert the PG 201X calibration software floppy disk into
the disk drive of the controller and enter the command
MPGCAL. At each step the calibration program will
prompt the user with the appropriate actions to complete
the instrument calibration. The initial screen of the pro-
gram shows the results of firmware version checks. To
continue the user hits enter.

The following is a summary of each step with the user
actions needed. For each step after the user changes
connections the program prompts to confirm the step
with ENTER and to execute the step by hitting F1.

See Section 9 for information on Error Messages.

Step Setup Instructions

Connect a 50 ohm
coaxial cable from

PG 201X TRIG OUT
through a 50 ohm
termination to DC 5010
CHANNEL A input.

I. Internal oscillator
measurement

ENTER, then F1

Connect a 50 ohm
coaxial cable from

PG 201X TRIG OUT
through a 50 ohm
termination to DC 5010
CHANNEL A input.

Il. Period VCO
calibration

ENTER, then F1

Connect a 50 ohm
coaxial cable from

PG 201X Channel 1
output to the DM 5110
input. (use a BNC to
banana adapter).

lll. Output level
calibration - Channel 1

NOTE: A 50 ohm
precision termination is
only required for the PG
2010 and PG 2012

ENTER, then F1

IV. Pulse calibration -
Channel 1

Connect a 50 ohm
coaxial cable from

PG 201X TRIG OUT
through a 50 ohm
termination to DC 5010
Channel A input.

Connect a 50 ohm
coaxial cable from PG
201X Channel 1 output
through a 50 ohm
termination to DC 5010
Channel B input.

ENTER, then F1

V. Transition calibration -
Channel 1 (PG 2011
Only)

Connect a 50 ohm
coaxial cable from PG
201X TRIG OUT
through a 50 ohm
termination to DC 5010
Channel A input.

Connect a 50 ohm
coaxial cable from PG
201X CHANNEL A
output through a 50
ohm termination to DC
5010 Channel B input.

ENTER, then F1

NOTE: Steps VI. through

VIIl. are for PG 2012,

and PG 2010/PG 2011 Option 2 instruments only.

VI. Output level
calibration - Channel 2

Connect a 50 ohm
coaxial cable from PG
201X Channel 2 output
to the

DM 5110 input (use a
BNC to banana
adapter).

NOTE: A 50 ohm
precision termination is
only required for the PG
2010 and PG 2012

ENTER, then F1
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Connect a 50 ohm
coaxial cable from PG
201X TRIG OUT
through a 50 ohm
termination to DC 5010
Channel A input.

VII. Pulse calibration -
Channel 2

Connect a 50 ohm
coaxial cable from PG
201X CHANNEL 2
output through a 50
termination to DC 5010
Channel B input.

Connect a 50 ohm
coaxial cable from PG
201X TRIG OUT
through a 50 ohm
termination to DC 5010
Channel A input.

VIII. Transition
calibration - Channel 2
(PG 2011 and PG 2012
Only)

Connect a 50 ohm
coaxial cable from PG
201X CHANNEL 2
output through a 50
ohm temination to DC
5010 Channel B input.

ENTER, then F1

Connect a 50 ohm
coaxial cable from PG
201X CHANNEL 1
output to a BNC 'T’
in the input of the PG
201X TRIG IN,
through a 50 ohm
termination.

IX. Trigger Level
Calibration

Connect a 50 ohm
coaxial cable from the
DM 5110 to the BNC 'T
on the input of the PG
201X TRIG IN.

ENTER, then F1

X. Atfter all of the above steps have been successfully
completed, the program will prompt the user to hit F1 to
write calibration constants to the PG 201X.

NOTE

If any of the above calibration steps have
not been successfully executed, the instru-

PG 2010/PG 2011/PG 2012 Service Manual

Adjustment Procedure

ment will not allow new calibration constant
to be stored. See information below for cor-
rective information.

CORRECTIVE INFORMATION

1. Delay Matching Procedure
NOTE
The following component selection procedure
should only be performed if an error occurs

during the automated calibration process. The
applicable errors are:

® Error 1100 D2 or S2 (Channel )
® Error 1300 D2 or S2 (Channel 2)

This procedure generally would only need to be per-
formed if one or more of the following assemblies were
replaced:

— A2 - Period Board

— A3 - Width/Delay Board

— A4 - Fast Output Board
— A5 - Variable QOutput Board

— A7 - Pico-second Board

All assemblies ordered as replacements will in-
clude a set of four 18 pF capacitors (Tektronix
Part Number 283-0159-00) which may be re-
quired in the following procedure.

The following procedure is used to match the Trigger Out
delay to the delay(s) of the actual output pulse(s).

A. Check delay matching

Pg 201x control settings:
Timing CH1 and CH2

Period 500.0 ns

Width 200.0 ns

Delay 0ns

Duty cycle Off

Leading Edge 250 ps (PG2010 and

PG2012 CH1)

5.0 ns (PG2011 and
PG2012 CH2)



Adjustment Procedure

Trailing Edge 250 ps (PG2010 and 1. Use equal length 50 ohm coaxial cables termi-
PG2012 Ch1) nated with 50 ohm terminations.
5.0 ns (PG2011 and 2. CHECK—timedifference between the 50% point
PG2012 CH2) of the rising edge of the Trigger Output signal and the
50% point of the rising edge of the pulse output signal
Ou“:".t CH1 and CH2 (CH1 or CH2) on the oscilloscope.
igh Level +1.0V The acceptable range of Output delay with respect to
Low Level -1.0V the Trigger Out is +400 ps, -1.0 ns, i.e.,the output pulse
Output Normal can occur 400 ps before the Trigger Out pulse or up to
. . 1.0 ns after the Trigger Out.
Trigger Continuous
3.  Adjust — delay time by selecting components in
the following manner:
A2 Period Board A5 Variable Output Board :
Period Generator
(Width/Delay) :
Trigger Out Circuit 1 | Trigger
Add/remove Capacitor T | 50% Out
|

Fig. 8-6. lllustration showing waveform relationship when adding or removing Period Board capacitors.

A2 Period Board A4 Fast Output Board A7 Pico-second Board

N | Output
Period Generator Addiremove  _L 50% Pulse
Capacitors T
(Width/Delay) |
| -
Trigger Out Circuit \ / Trigger
50% Out

8144-302

Fig. 8-7. lllustration showing waveform relationship when adding or removing Fast Output Board capacitors.
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Adjustment Procedure

Ra28

I c107
G
> U107 i
e
ci0
> U105
8142303

(R33]
&
RS
]
R

(C328)
R
RS

P600

P200

8142-304

Fig. 8-8. Portion of Period board (A2) showing location
of Delay change capacitors.

Variable Output Channels (PG 2011 and PG 2012
CH2)

NOTE

In the case of the PG2012 this adjustment
must be performed first.

Delay change is accomplished by adding/removing
either 15 pF or 18 pF capacitors on the A2 Period Board.
Capacitor locations are C120, C117, C121, C122, and
C123, see Figs. 8-6 and 8-8. Adding capacitors will
. move the output pulse earlier in time with respect to the
Trigger Out signal. Removing capacitors will have the
opposite effect. In general, adding or removing one ca-
pacitor will make approximately a 500 ps timing change.

PG 2010/PG 2011/PG 2012 Service Manual

Fig. 8-9. Portion of Fast Output board (A4) showing
location of Delay change capacitors.

Fast Output Channels (PG 2010 and PG 2012 CH1)

Delay change is accomplished by adding/removing 15
pF or 18 pF capacitors on the A4 Fast Output board.
Capacitor locations are C327 and C328, see Figs. 8-7
and 8-9. Adding capacitors will move the output pulse
later in time with respect to the Trigger Output signal.
Removing capacitors will have the opposite effect. In
general, adding or removing one capacitor will make ap-
proximately a 500 ps timing change.
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Section 9
ERROR MESSAGES

Introduction

The following information is used in conjunction witn the automated adjustment procedure. These error codes can
be used to isolate and identify the defective module for repair purposes.

1 - calibration error

Board Number — See Table 9-1
l l l Sequential Error Number — See Table 9-2

' Error Type — 0 - general failure error
1 2 3 4 Digit Position

Fig. 9-1. Definition of 4 digit error code.
Error Codes and Messages

Table 9-1 Table 9-2
Error Code Circuit Board Numbers Error Code Message Numbers
Second Circuit Third &
Error Board Fourth o
Digit Description Error Error Message Description
Number Digit
0 |A1 Period Board LHumbers

0001 GPIB error - PG 201X (ibfind error)

0002 GPIB error - COUNTER (DC 5010
ibfind error)

0003 GPIB error DVM (DM 5010 or DM 5110
ibfind error)

1 A3 Width/Delay Board CH 1

2 A4 Fast Output Board/A7 Pico-second
Board (PG 2010 or PG 2012 only)

2 A5 Variable Output Board (PG 2011 only)

3 |A3 Width/Delay Board CH 2 0004 GPIB error - PG201X (communication
4 A4 Fast Output Board/A7 Pico-second error)

Board (PG 2010 only) 0005  |GPIB error - COUNTER (DC 5010
4 A5 Variable Output Board (PG 2011 or communication error)

PG 2012 only) 0006  |GPIB error - DVM (DM 5010 or DM

5110 communication error)
0007 GPIB error
0008 DEVICE error - device error message

0009 Instrument version conflict with
calibration program version
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Error Messages

Table 9-2 cont

Table 9-2 cont

Third &
Fourth
Error
Digit

Numbers

Error Message Description

0010

PG 201X wam-up is not complete,
calibraton available after xx minutes

Third &
Fourth -
Syr?tr Error Message Description
i
Numbers
1x14 A3 Width/Delay Board out of range
START (point 7 - point 1>20 ns)

A2 Period Board Errors

1001 Can’t read counter

1002 Can’'t read DVM

1010 Internal rate out of range (rate >100 ns
or rate 99.99 ns)

1011 Period card out of calibration range
(Vco high freq)

1012 Period card out of calibration range
(Vco low freq)

1013 Period card cannot be calibrated
(number of break points >14)

1018 Trigger Level cannot be calibrated - out
of upper limit

1019 Trigger Level cannot be calibrated - out

of lower limit

A3 Width/Delay Board Errors

1x00

A3 Width/Delay Board out of range
Vo,wDo,wD1,D0,01,02,W0,W1,D1,S0,51
,S2

VO - Vco<19 ns or Vco>20.5ns

X0 - (PORTO 3810 - PORTO 450)<23
ns (START 21ns)

X1 - (PORTO 3200 - PORTO 450)>21
ns (START 22 ns)

X2 - PORTO 450<-1.5 ns or >0.5 ns’

1x10

Fixed Vco out of range (Vco<19 ns or
Vc0>20.5)

1x11

A3 Width/Delay Board out of range
WIDTH+DELAY (point 7 - point 1
>21 ns)

1x12

A3 WidthvDelay Board out of range
DELAY (point 7 - point 1>21 ns)

1x13

A3 Width/Delay Board out of range
WIDTH (point 7 - point 1>21 ns)

*See special component selection procedure section

1x15 A3 Width/Delay Board out of range
WIDTH RANGE (width range >10 ns or
<5 ns)

1x16 A3 Width/Delay Board out of range
DELAY RANGE (delay range >10 ns or
<5 ns)

1x17 A3 Width/Delay Board out of range

1x20 A3 Width/Delay Board cannot be
calibrated (number of break points >10)

x — WidthvDelay board number 1 or 3 (see Table 9-1)

A5 Variable Output Board Errors

1x10 Level out of limit - (high >-1.0 or low
<1.0)

1x11 Level out of limit - A/D upper limit
(9.99V >4085)

1x12 Level out of limit - A/D lower limit
(-9.99V <10)

1x13 Level out of limit - high level upper limit
(9.99V >4085)

1x14 Level out of limit - high level lower limit
(-9.50V <10)

1x15 Level out of limit - low level upper limit
(9.50V >4085)

1x16 Level out of limit - low level lower limit
(-9.99V <10)

1x2y Transition out of range - RISE range y

1x3y Transition out of range - FALL range y

x — Output board number 2 or 4 (see Table 9-1)
y — Transistion range 0 - 5
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Table 9-2 cont
Third &
Fourth -
S_rr?tr Error Message Description
Numbers
A4 Fast Output and A7 Pico-second Boards Er-
rors
1x10 Level out of limit - (high -0.5 or low
0.5)
1x11 Level out of limit - A/D upper limit
(2.50V >4085)
1x12 Level out of limit - A/D lower limit
(-2.50V <10)
1x13 Level out of limit - high level upper limit
(2.50V >4085)
1x14 Level out of limit - high level lower limit
(-1.20V <10)
1x15 Level out of limit - low level upper limit
(1.90V >4085)
-1x16 Level out of limit - low level lower limit
(-2.50V <10)
1x17 Level out of limit - (high -1.5 or low

1.5 - fast output)

x - Output board number 2 or 4 (see Table 9-1)

PG 2010/PG 2011/PG 2012 Service Manual
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Maintenance

Section 10
MAINTENANCE

GENERAL INFORMATION

Introduction

This section of the manual provides maintenance
instructions and servicing information for the

PG 201X.

Dangerous potentials exist at several points
throughout the instrument. When the instrument
must be operated with the cabinet removed, do
not touch exposed connections or components.
Disconnect power before cabinet removal, clean-
ing, or replacing parts.

Static-Sensitive Components

CAUTION

Static discharge may damage semiconductor
components in this instrument.

This instrument contains electrical components that
are susceptible to damage from static discharge. See
Table 10-1 for relative susceptibility of various classes
of semiconductors. Static voltages of 1 kV to 30 kV
are common in unprotected environments.

Observe the following precautions to avoid damage:
1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or
assemblies in their original containers, on a metal

PG 2010/PG 2011/PG 2012 Service Manual

rail, or on conductive foam. Label any package that
contains static-sensitive assemblies or compo-
nents.

3. Discharge the static voltage from your body by
wearing a grounded wrist strap while handling
these components. Servicing static-sensitive as-
semblies or components should be performed only
at a static-free work station by qualified service
personnel.

5. Allow nothing capable of generating or holding a
static charge on the work station surface.

5. Keep the component leads shorted together when-
ever possible.

6. Pick up components by the body, never by the
leads.

7. Do not slide the components over any surface.

8. Avoid handling components in areas that have a
floor or work surface covering capable of gener-
ating a static charge.

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick
type desoldering tools.

Test Equipment

Before using any test equipment to make measure-
ments on static-sensitive components or assemblies,
be certain that any voltage or current supplied by
the test equipment does not exceed the limits of the
component to be tested.
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Maintenance

Table 10-1
RELATIVE SUSCEPTIBILITY TO STATIC
DISCHARGE DAMAGE

Semiconductor Classes Relative
Susceptnblhty
Levels?®
MOS or CMOS microcircuits or 1
discretes, or linear microcircuits with
MOS mputs (Most Sensitive)
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5
JFETs 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (Least Sensitive) 9
avoltage equivaient for levels:
= 100 to 500 V 4 =50V = 400 to 1000 V (est.)
2 = 200 to 500 V 5 = 400 to 600 V 8=900V
3=250V 6 = 600 to 800 V 9 =1200 V
(Voltage discharged from a 100 pF capacitor through a resistance
of 100 ohms.)

Cleaning Instructions

This instrument should be cleaned as often as op-
erating conditions require. Loose dust accumulated
on the outside of the instrument can be removed
with a soft cloth or small brush. Remove dirt that
remains with a soft cloth dampened in a mild deter-
gent and water solution. Do not use abrasive cleaners.

To clean the front panel use freon, isopropyl
alcohol, or denatured ethyl alcohol. Do not use
petroleum based cleansing agents. Do not use
air or any solvent to clean the Display (front
panel) board. Before using any other type of
cleaner, consult your Tektronix Service Center
or representative.

The best way to clean the interior is to blow off the
accumulated dust with dry, low-velocity air (approxi-
mately 5 Ib/in® ) or use a soft brush or cloth dampened
with a mild detergent and water solution.

Hold the board such that the residue runs away from
the connectors. Do not scrape or use an eraser to

10-2

clean the edge connector contacts. Abrasive cleaning
can remove the gold plating.
¢ CAUTION

>

Circuit boards and components must be dry
before applying power.

Obtaining Replacement Parts

Electrical and mechanical parts can be obtained
through your local Tektronix Field Office or repre-
sentative. However, many of the standard electronic
components can be obtained from a local commercial
source. Before purchasing or ordering parts from a
source other than Tektronix, Inc., check the Replace-
able Electrical Parts list for the proper value, rating,
tolerance, and description.

Ordering Parts

When ordering replacement parts from Tektronix,
Inc., it is important to include all of the following
information.

1. Instrument type (include modification or option
numbers).

2. Instrument serial number.

3. A description of the part (if electrical, include the
component number).

4. Tektronix part number.

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach
a tag showing: owner (with address) and the name
of an individual at your firm that can be contacted,
complete instrument serial number, and a description
of the service required.

Save and re-use the package in which your instrument
was shipped. If the original packaging is unfit for
use or not available, repackage the instrument as
follows:

Surround the instrument with polyethylene sheeting
to protect the finish of the instrument. Obtain a carton
of corrugated cardboard of the correct carton strength
and having inside dimensions of no less than six
inches more than the instrument dimensions. Cushion
the instrument by tightly packing three inches of
dunnage or urethane foam between carton and in-
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strument, on all sides. Seal
tape or industrial stapler.

carton with shipping

The carton test strength required for your instrument
is 200 pounds.

Soldering Techniques

To avoid electric shock hazard, disconnect
the instrument from the power source before
soldering.

The reliabilty and accuracy of this instrument can
be maintained only if proper soldering techniques are
used when repairing or replacing parts. General
soldering techniques which apply to maintenance of
any precision electronic equipment should be used
when working on this instrument. Use only 60/40
rosin-core, electronic-grade solder. The choice of
soldering iron is determined by the repair to be made.

When soldering on circuit boards or small wiring, use
only a 15 watt, pencil type iron. A higher wattage
soldering iron can cause the etched circuit wiring to
separate from the board base material and melt the
insulation from small wiring. Always keep the soldering
iron tip properly tinned to ensure the best heat transfer
to the solder joint. Apply only enough heat to remove
the component or to make a good solder joint. To
protect heat sensitive components, hold the compo-
nent lead with a pair of long-nose pliers between the
component body and the solder joint. Use a solder
removing wick to remove excess solder from con-
nections or to clean circuit board pads.

Semiconductors

To remove the in-line integrated circuits installed in
sockets, use an extracting tool. This tool is available
from Tektronix, inc.; order Tektronix Part Number
003-0619-00. If an extracting tool is not available,
use care to avoid damaging the pins. Pull slowly and
evenly on both ends of the integrated circuit. Try to
avoid disengaging one end before the other. IC’s that
are soldered in should be carefully unsoldered, using
commercially available de-soldering tools. If these
tools are not available, the pins in the IC may be
clipped with diagonal cutters, and the pins then
individually removed from the board.
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Battery Replacement

Error 360 Save Ram Failure or the inability to turn
off the instrument from the ON/STBY front panel
switch may indicate the need to replace the battery.

The battery is located on the A1 MPU board assembly,
see exploded view Figure 3. Replacement is accom-
plished by removing the A1 assembly from the in-
strument. Observe the battery polarity connections,
then unsolder the old battery. Solder the replacement
battery in place observing the correct polarity con-
nections and reassemble the instrument.

CAUTION

Precautions must be taken to avoid damag-
ing/discharging the replacement battery with a
grounded soldering iron.

Lithium Battery Disposal Information

| WARNING I

The battery used in this instrument should last
about five years. This is a safety controlled part,
and should be replaced with the same part
number.

To avoid personal injury, observe the following
proper procedures for handling and disposal of
lithium batteries. Improper handling may cause
fire, explosion or severe burns. Don't recharge,
crush, disassemble, heat the battery above 212°
F (100° C), incinerate, or expose contents of
the battery to water. Dispose of battery in
accordance with local, state, and national regu-
lations.

Typically, small quantities (less than 20) can be
safely disposed of with ordinary garbage in a
sanitary landfill.

Larger quantities must be sent by surface trans-
port to a Hazardous Waste Disposal Facillty.
the batteries should be individually packaged to
prevent shorting and packed in a sturdy con-
tainer that is clearly labeled "Lithium Batteries
— DO NOT OPEN".
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PG 201X DISASSEMBLY

Before removing the instrument cabinet, tum
the main power switch off and disconnect the
line voltage cord.

Refer to exploded view Figure 1 and remove the
side grounding screw and the four (4) screws securing
the rear panel assembly. The instrument cabinet may
now be removed from the chassis by sliding it toward
the rear of the instrument..

Module Removal

Refer to exploded view Figures 2, 3, and the addi-
tional information when attempting the following pro-
cedures.

* Access to modules A2 through A7 require that
the outside card guide bracket (2-40) be removed.
This is accomplished by removing all screws in

104

the bracket, removing the two retaining clips, and
swinging the outside card bracket up and away
from the chassis.

A4 (Fast Output) and AS (Variable Output) as-
semblies have an additional heat sink mounting
screw that must be removed.

A6 (Interconnect) is secured to the chassis with
six (6) screws.

A7 (Pico-second) removal requires that the single
screw securing the heat sink under the A2 (Period)
must be removed as well as the three (3) circuit
board hold-down screws.

A9 (CRT Display) removal is accomplished by
removing the six (6) hold-down screws and lifting
the assembly up and out of the chassis.

A10 (Front Panel) snaps out after the trim ring
(bezel) is removed.

A11 (Power Supply) also snaps out of its plastic
mounting bracket.

PG 2010/PG 2011/PG 2012 Service Manual



SECTION 11
RACK ADAPTER

INTRODUCTION

DESCRIPTION

The TEKTRONIX PG 20XX Series Instruments can be
mounted into a standard 19-inch equipment rack using
the PG20XX Series Rackmounting Kit or by ordering
Option 1R. Assembling the Rackmounting Conversion
Kit and mounting the adapted instrument in accordance
with the following instructions allows the instrument to
meet the electrical characteristics stated in both its Op-
erators Manual and Service Manual. Changes to the
standard instrument’s environmental specification are
explained in the following paragraphs. Should mount-
ing methods other than those described in these proce-
dures be used, the instrument may not meet the stated
environmental characteristics for temperature, shock,
and vibration.

CLEARANCE REQUIREMENTS

The dimensional drawing in Fig. 11-1 illustrates the as-
sembled rack adapter and instrument. At least 7 inches
(178 mm) of vertical space is required to mount the in-
strument (with the attached adapter) into an equipment
rack. Minimum width between the left- and right-front
rails in the rack must be 17 5/8 inches (448 mm). Total

depth of the rack must be at least 20 inches (508 mm).
These clearances provide sufficient space for air circu-
lation and accommodation of the power cord and mount-
ing hardware.

TOOLS REQUIRED

The following tools are required to attach the rackmount
adapter and install the rackmounted instrument into a
standard equipment cabinet.

Phillips-head screwdriver
T-15 Torx-head screwdriver
T-20 Torx-head screwdriver
5/16-inch wrench or nut driver
7/16-inch wrench or nut driver

ENVIRONMENTAL REQUIREMENTS
FOR RACKMOUNTED INSTRUMENTS

The environmental specification listed in the associated
Operators and Service Manuals apply to the rack-
mounted instrument.

PG 2010/PG 2011/PG 2012 Service Manual
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Fig. 11-1. Dimensional drawing.
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Rack Adapter

MOUNTING PROCEDURE

NOTE

If your instrument was purchased in the rackmount configuration (Option 1R), the first steps in the
following section were performed at the factory. Proceed to the section titled INSTALLING THE OPTION

1R AND RACK-ADAPTED INSTRUMENTS".

ATTACHING THE ADAPTER

The rackmounting conversion kit contains the neces-
sary hardware and the directions (this Instruction Sheet)
for converting a standard instrument into a rackmounted
instrument.

To convert the standard instrument to the rack-adapted
version, perform the following steps.

NOTE

All parts removed from the instrument in this
procedure should be saved. Some of them
will be needed to perform this rack conver-
sion, and the remainder will be needed if
reconversion to a standard instrument con-
figuration is desired at a later time.

1. Disconnect the power cord from the power source
and detach it from the rear of the instrument. The power
cord is secured to the rear panel by a cord-set securing
clamp which can easily be removed by rotating the
clamp one quarter of a turn in either direction and pulling
it out of the rear panel.

2. Place the instrument face down on a smooth work
surface.

3. Using a # T15 Torx tip screwdriver, remove the four
torx-head screws retaining the instrument’s rear cover
and one torx-head screw from the right side of the cabi-
net. Retain this last screw for later use. Note cabinet and
rear-cover orientation, then lift the cover from the cabi-
net.

4. Slide the wrap-around cabinet off the instrument, us-
ing care not to pull on any internal instrument wiring.

5. Using a # T20 Torx tip screwdriver, remove the two
torx-head screws retaining the cabinet handle and re-
move the handle. Remove the two front feet from the
cabinet by rotating counter-clockwise while pulling them
out of the cabinet.
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NOTE

The numbers appearing in parentheses refer
to the numbers shown in the mechanical
parts exploded view, Fig. 11-7, at the rear
of this Instruction Sheet.

6. On the rack-adapter chassis, loosen (but don't re-
move) the four posidrive-head screws (16) with lock
washers (17) and the four torx-head screws (14) with
nylon washers (15) holding the rear cabinet support (21)
in position. Slide the support to the rear of the rack
adapter.

7. Place the rear of the rack adapter on a smooth work
surface so the chassis is standing face up.

8. Place the instrument’s rear cover on top of the rear
cabinet support (21). Orient the instrument’s rear cover
so that the feet are toward the bottom.

9. Insert the cabinet into the rack adapter through the
top or bottom of the adapter chassis so that it mates with
the rear panel as noted in Step 3 (cabinet seam should
be on the bottom and the handle holes nearest the front.)

’ WARNING I

The exposed edges of the cabinet may have
sharp edges. Use care not to pinch fingers
while installing the instrument into the cabinet
during the next step.

10. Orient the instrument to mate with the cabinet and
rear cover as noted in step 3, then slide the instrument
into the wrap-around cabinet, using care not to pull on
any internal instrument wiring.

11. Install the left and right instrument front support
brackets (1) using the four screws (2) and four washers
(3). Keeping a snug fit against the instrument, tighten
the four screws (2).
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12. Place the rack adapter face down and install the four
screws (22) through the rear support bracket (21) and
instrument rear cover into the instrument chassis.
Check that the instrument cabinet and rear cover are
mated correctly and tighten the four screws.

13. Place the rack adapter on either its top or bottom
and being careful not to push the instrument forward,
tighten the four screws (16) with lock washers (17).
Next, tighten the four screws (14) with nylon washers
(15), two of each on each side (top and bottom).

114

14. Using a # T20 Torx-head screwdriver, remove the
screw (12) from the rear of the right chassis slide track
and pivot the slide track to allow access to the screw
location at the rear of the cabinet's side. Using a # 15
Torx-head screw driver, install the screw removed in
Step 3.

15. Pivot the slide rail back into position and re-install
the screw (12) and tighten.

Rack conversion of the instrument is now complete. To
install the converted instrument into a standard 19-inch
rack, use the following procedures.
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INSTALLING THE OPTION 1R AND WARNING
RACK-ADAPTED INSTRUMENTS

NOTE During rackmount installation, interchanging
: the left and right slide-out track assemblies
The rack hardware kit contains hardware defeats the extension stop (safety latch) fea-
needed for mounting the instrument in several ture of the tracks. Equipment could, when
configurations. All of the hardware in the kit extended, come out of the slides and fall
will not be used. from the rack, possibly causing personal injury

and equipment damage.
The slide-out tracks permit the instrument to be ex-

tended out of the rack for rear-panel and connector NOTE
maintenance without removing the instrument from the
may be tited up for easier access to the rear- panel instrument will be subject to severe vibration
connectors. To operate the instrument in the extended and shock, the supplied rear-support kit (Tek-
position, be sure the power cord and any interconnect- tronix Par't Number 016-0096-00) must be
ing cables are long enough for this type of use. used. See Fig. 11-4
To install the rack-adapted instrument into a standard 1. Select appropriate front-rail mounting holes on the
19-inch rack using the rear-support kit, perform the fol- equipment rack cabinet, verifying the 7-inch (178 mm)
lowing procedure. vertical clearance requirements as shown in Fig. 11-2.
lo
. 0
¢
1o
1o % INCH (FOR CORRECT
N POSITION OF
to SECURING HOLES)
SECURING a4 3% INCH MINIMUM
HOLES — 0 % 1
(TAPPED FOR : S
10-32 7 INCHES

MOUNTING— - —
HOLES ~

3% INCH MINIMUM

SCREWS) \

4 INCHES

<
o
L
e
L
0

Fig. 11-2. Locating mounting holes for the stationary sections
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2. If the mounting flanges of the stationary section are
to be mounted in front of the front rails, attach as shown
in Fig. 11-3A. If the mounting flanges are to be mounted
behind the front rails, attach them using the bar nuts as
shown in Fig. 11-3B.

NOTE

The holes in the spacer block (Fig. 11-4) are
not centered. The spacer blocks must be
mounted with their narrow edges toward the
front of the rack. This allows the instrument
to slide fully into the rack.

3. Attach an angle bracket to each of the rear rails by
inserting the mounting bolts through the angle brackets,
spacer blocks, stationary sections of the slide-out
tracks, and into the rear support members of the rack
cabinet, assembling the parts as shownin Fig. 11-4. The
bolts should be fully inserted and lightly seated, but not
tightened at this time.

4. Attach the support pins to the angle brackets as
shown in Fig. 11-4, temporarily leaving out the spacers
between the neoprene support washers and flat wash-
ers.

5. Install a support block on each rear comer of the rack-
adapter chassis.

6. If you desire to let the instrument tilt up as shown in
Fig. 11-5 (for maintenance purposes), remove the
swivel retaining screw from the rear of each chassis rail
before performing the next step. Fig. 11-6 illustrates the
location of the swivel retaining screw in the chassis rails.

7. Insert the slide-out tracks attached to the rack-adapt-
er chassis into the stationary tracks mounted in the rack
cabinet. Slide the rack-adapted instrument fully into the
rack cabinet.

NOTE

Do not install the power cord or front panel
securing screws until Steps 8 through 13
have been performed.

8. With the instrument pushed all the way into the rack,
adjust the angle brackets at the rear of the instrument
until the neoprene washers on the support pins are
firmly seated against the support blocks at the rear of
the instrument.

9. Tighten the rear mounting bolts; then pull the instru-
ment partially out of the rack.

10. Remove the neoprene washers, install spacers on
the support pins, and re-install the neoprene washers.

STATIONARY
SECTION OF

SLIDEOUT
TRACK

RAIL TAPPED
FOR 10-32

LEFT FRONT

RAIL OF
CABINET RACK 10-32
PHS
SCREW
(2)

(A) FRONT RAIL TAPPED FOR 10-32 SCREWS

STATIONARY

- “UNTAPPED
M %—HOLES

10-32
10-32 PHS
FHS* OR SCREW
SCREW% g (2)
2)
*NOTE:

USE FHS SCREWS IF FRONT RAIL HOLES
ARE COUNTERSUNK.

(B) UNTAPPED FRONT RAIL

LEFT FRONT
RAIL OF
CABINET RACK

Fig. 11-3. Methods of mounting the stationary sections to the front rails.
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11. Position the instrument so the pivot screws are ap-
proximately even with the front rails.

12. Loosen the mounting screws at the front of both sta-
tionary track sections (the two screws attached to each
front rail of the cabinet) and allow the tracks to seek their
normal positions.

13. Retighten the screws and push the instrument all the
way into the rack. If the tracks do not slide smoothly,
recheck track alignment as set in Steps 8 through 13.

14. Attach the power cord and any other cabling to the
rear of the instrument.

15. With the instrument pushed all the way into the rack
cabinet, install and tighten the mounting screws at the
four corners of the rack adapter’s front panel.

Rack Adapter

ALTERNATE MOUNTING METHOD

Although the following method provides sat-
isfactory mounting under normal conditions,
it does not provide solid support at the rear
of the instrument. Should the instrument be
subjected to severe shock or vibration when
mounted in the following manner, it may be
damaged.

The rear-support extension brackets supplied with the
rack adapter chassis tracks (see Fig. 11-6) allow the
rack-adapted instrument to be mounted in equipment
cabinets having front-to-rear rail spacings between 14
inches and 26 inches. Depending on how the rear-sup-
port brackets are attached to the cabinet's rear rail,
mounting points for the rear of the stationary track can
be provided either in front of or behind the rear cabinet
rail. The rear-support kit cannot be properly used with
this type of installation.

SUPPORT
BLOCK
{MOUNTED ON
/ INSTRUMENT)
SUPPORT PIN
{2 EA)
NEOPRENE
§ SUPPORT WASHER
(2 EA)
SPACER

WASHER

(4 EA) P
10-32 x 1% INCH

HHS BOLT
(4 EA)
M -

®

REAR OF
STATIONARY SECTION

WASHER
(2 EA)

LOCK WASHER
(2 EA)

%-20 * % INCH
HHS SCREW

%a EA)

Fig. 11-4. Rear support kit.
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Rack Adapter

TILT POSITION
105° ABOVE THE
HORIZONTAL RAIL 11.6 in RADIUS
295 mm
] /
/
/
ai
i |
i 35in
\ L 89 mm
\
\ !
\
ol
RAIL
11.3in
287 mm
Fig. 11-5. Tilting the rack-adapted instrument.
REAR-SUPPORT BRACKET
BAR NUT ASSEMBLY FOR RIGHT SIDE
AUTOMATIC
LATCH HOLE
STOP LATCH HOLE

MECHANICAL
STOP

SWIVEL
RETAINING
SCREW

N

S‘I’ATIO.{\\

SECTION
AUTOMATIC
LATCH
CHASSIS
MOUNTING SECTION
FLANGE
INTERMEDIATE
SECTION
ASSEMBLY FOR LEFT SIDE Sivor

Fig. 11-6. Slide-out track assembly.
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Rack Adapter

CROSS INDEX - MFR.CODE TO MANUFACTURER

Mfr
Code Mfr. Name Address City, State, Zip Code
06666 GENERAL DEVICES CO INC 1410 S POST RD INDIANAPOLIS IN 4623
P O BOX 39100
06915 RICHCO PLASTIC CO 5825 N TRIPP AVE CHICAGO IL 60646
11897 PLASTIGLIDE MFG COPR 2701 W EL SEGUNDO BLVD HAWTHORNE CA 90250
12327 FREEWAY CORP 9301 ALLEN DR CLEVELAND OH 44125
63743 WARD LEONARD ELECTRIC COINC 31 SOUTH ST MOUNT VERNON NY 10550
78189 ILLINOIS TOOL WORKS INC ST CHARLES ROAD ELGIN IL60120
SHAKEPROOF DIVISION
80009 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
P O BOX 500
83385 MICRODOT MANUFACTURING INC 3221 W BIG BEAVER RD TROY Ml 48098
GREER-CENTRAL DIV
83486 ELCO INDUSTRIES INC 1101 SAMUELSON RD ROCKFORD IL 61101
91836 KINGS ELECTRONICS CO INC 40 MARBLEDALE ROAD TUCKAHOE NY 10707
93907 TEXTRON INC 600 18TH AVE ROCKFORD IL 61108-5181
CAMDAR DIV
TKO0435 LEWIS SCREW CO 4114 S PEORIA CHICAGO IL 60609-3320
TK1498 VEMALINE PRODUCTS CO INC 487 JEFFERSON BLVD WARWICK RI 02886
TK1908 PLASTIC MOLDED PRODUCTS 4336 SO ADAMS TACOMA WA 98409

PG 2010/PG 2011/PG 2012 Service Manual
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Rack Adapter

MaJA pepojdx3 *2-11 B4
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Rack Adapter

Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective Discont Qty 12345 Name & Description Code  Mfr. Part No.
7-1  386-5564-00 2 SUPPORT,FRONT:POLYCARBONATE TK1908 ORDER BY DESCR
ATTACHING PARTS
-2 212-0008-00 4 SCREW,MACHINE:8032 X 0.5,PNH,STL 83385 ORDER BY DESCR
-3 210-0864-00 4 WASHER,FLAT:0..188 ID X 0.375 OD X 0.05,STL 12327 ORDER BY DESCR
END ATTACHING PARTS
-4 367-0359-00 2 HANDLE,CARRYING:5.0 L,BRASS,CRM PL TK1498 VPC=934
-5 212-0671-00 4 SCREW,MACHINE:10-32 X 0.625,FLH,STL, TORX 83486 ORDER BY DESCR
-6 134-0144-01 6 BUTTON,PLUG:0.876 OD X 0.08, SMOKE TAN 80009  134-0144-01
-7 333-3466-00 1 PANEL,FRONT: 80009  333-3466-00
ATTACHING PARTS
-8  210-0586-00 4  NUT,PLLASSEM WA:4-40 X 0.25,STL CD PL 78189  211-041800-00
END ATTACHING PARTS
-9 426-2185-00 1 FRAME PNL,CAB: 80009  426-2185-00
ATTACHING PARTS
-10  212-0159-00 8 SCREW,MACHINE:8-32 X 0.375,FLH,100 DEG,STL 93907 ORDER BY DESCR
END ATTACHING PARTS
-11 351-0104-00 1 SLSECT,DRW EXT:12.625 X 2.25 06666 C-720-2
(UNIT OF MEASURE IS PAIR)
ATTACHING PARTS
-12  212-0158-00 2 SCREW,MACHINE:8-32 X 0.375,PNH,STL 83486 ORDER BY DESCR
END ATTACHING PARTS
-13  426-2193-00 2 FRAME SECT,CAB..LEFT & RIGHT 80009  426-2193-00
ATTACHING PARTS
-14  212-0157-00 4 SCREW,MACHINE:8-32 X 0.5,FLH,100 DEG,STL 83486 ORDER BY DESCR
-15  210-1143-00 4  WASHER,FNSH:U/W #8 FLATHEAD SCR,NYLON 11897 ORDER BY DESCR
-16  212-0158-00 4  SCREW,MACHINE:8-32 X 0.375,PNH,STL 83486 ORDER BY DESCR
-17  210-0007-00 4 WASHER,LOCK:#8 EXT,0.02 THK,STL 78189  1108-00-00-0541C
END ATTACHING PARTS
-18  210-0808-00 2  WASHER,RECESSED:0.173 X 0.156,BRS,0.562 OD 63743 25151.13-3
ATTACHING PARTS
-19  211-0721-00 2 SCREW,MACHINE:6-32 X 0.375,PHN,STL 83486 ORDER BY DESCR
-20 210-0457-00 2 NUT,PLASSEM WA:6-32 X 0.312,STL CD PL 78189  511-061800-00
END ATTACHING PARTS
-21  386-5362-00 1 SUPPORT,CABINET:REAR 80009  386-5362-00
ATTACHING PARTS
-22  211-0553-00 4 SCREW,MACHINE:6-32 X 1.5,PNH,STL TK0435 ORDER BY DESCR
END ATTACHING PARTS
-23  255-0334-00 2  PLASTIC CHANNEL:12.75 X 0.175 X .0155,NYLON 11897  122-37-2500
STANDARD ACCESSORIES
-24  016-0099-00 1 HDWKIT, ELEC EQ:RACKMOUNTING HDW 80009  016-0099-00
(FRONT)
016-0096-00 1 HDW KIT ELEK EQ:RACKMOUNTING HDW 80009  016-0096-00
(REAR)
-25  351-0241-01 1 SLIDE,DWR,EXT:W/CLOSED MOUNTING SLOTS 80009 351-0241-01
(UNIT OF MEASURE IS PAIR)
070-8238-00 1 SHEET,TECHNICAL: 80009  070-8238-00

PG 2010/PG 2011/PG 2012 Service Manual
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Options

SECTION 12
OPTIONS

Table 12-1
Power Cord Options
'ANSI C73.11
North American 2NEMA 5-15-P
125 V/6 A 3IEC 83 Standard
%YL 198.6
csa
:IEC 83
European . IEC 127 Al
220 V/6 A CEE (7), I, IV, VII
8vDE
9SEMKO
) . 3IEC 83
United Kingdom 3EC 127 A2
240 V/6 A 58SI 1363
Australian °3AS Cc12
240 V/6 A }EgTéf A3
'ANSI C73.20
North American 2NEMA 6-15-P
250 V/10 A 3EC 83 A4
OuL 198.6
Switzerland ’SEV AS
240 V/6 A 3IEC 127

'ANSI - American National Standards Institute

2NEMA - National Electrical Manufactures’ Association

3IEC - International Electrotechnical Commission

CEE - International Commission on Rules for the Approval of Electrical Equipment
5BSI - British Standards Institute

SAS - Standards Association of Australia

’SEV - Schweizevischer Elektrotechischer Verein

8VDE - Verband Deutscher Elektrotechniker

SSEMKO - Swedish Institute for Testing and Approval of Electrical Equipment
'0UL - Underwriters Laboratories

""CSA - Canadian Standards Association

2ETSA - Electricity Trust of South Australia

PG 2010/PG 2011/PG 2012 Service Manual 12-1



Options

Instrument Options

* Option 02 —

* Option 1R —

¢ Option B1 —

12-2

adds a second channel to the
PG 2010 and PG 2011 of the
same type as the current chan-
nel.

installs rackmount assembly onto
PG 2010, PG 2011, or PG 2012
instrument.

includes service manual as stand-
ard accessory.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Otfice or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore impor-
tant. when ordering parts. to include the following information in
your order: Part number. instrument type or number, seral
number and modification number it applicable

If a part you have ordered has been replaced with.a new or
improved part. your local Tektronix. inc. Field Office or represen-
tative will contact you concerning any change in part number.

Change information. if any. i1s located at the rear of this
manuai.

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assembiies are listed in numerical order.
When the complete component number of a partis known. this hst
will 1dentify the assembly in which the part i1s located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mtr. Code Number to Manufacturer index for the
Electrical Parts List is located immeaiately after this page. The
Cross Index provides codes. names and addresses of manutac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies.
subassemblies and parts. Examples of this numbering method
and typical expansions are iliustrated by the tollowing:

Example a. component number
—~m—
A23R1234 A23 R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Exampie b. component number

A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List 1s divided and arranged by
assemblies 1n numerical sequence (e g., assembly Al with its
subassemblies and parts. precedes assembly A2 with its sub-
assemblies and parts)

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number t0 be used when ordering replace-
ment part from Tektronix

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the senal number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an item Name is separated from the
description by a colon (:). Because of space limitations, an item
Name may sometimes appear as incomplete. For further item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possibie.

MFR. CODE (column six of the Electrical Parts
List)
Indicates the code number of the actual manutacturer of the

part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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Replaceable Electrical Parts - PG 201X

CROSS INDEX - MFR. CODE TO MANUFACTURE

Mir.
Code Manufacture Address City, State, Zip Code

80009 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 970770001

13-2



Replaceable Electrical Parts - PG 201X

Tektronix SerialAssembly No. Mir.
Component No. _ Part No. Effective  Dscont Name & Description Code Mr. Part No.
A1 118-8648-00 ECB ASSY, MPU 80009 118-8648-00
A2 118-8650-00 ECB ASSY, PERIOD 80009 118-8650-00
A3 118-8514-00 ECB ASSY, WDTHIDELAY 80009 118-8514-00
M 118-8651-00 ECB ASSY, FAST OUTPUT 80009 118-8651-00
G 2010 40 762012 G ONLY)
A5 118-8649-00 ASSY, VARIABLE OUTPUT 80009 118-8649-00
g"CGezm AND PG 2012 CH2 ONLY)
As 118-8647-00 ASSY, INTERCONNECT 80009 118-8647-00
A7 671-2022-01 ECB ASSY, PICO-SECOND 80009 671-2022-01
2010 AND PG 2012 CH1 ONLY)
A8 671-1682-00 ASSY, AUXILIARY POWER 80009 671-1682-00
A9 1193917-00 ASSYKMSCS)NWOR 7 INCH MONOCHROME 80009 119-3917-00
A10 6720282-00 NT PANEL 80009 672-0282-00
ANt 119-4132-00 ASSY, POWER SUPPLY 80009 1194132-00
BAT1 146-0091-00 BATTERY,STORAGE;3V,200mAH,LITHIUM 80009 146-0091-00
F1 159-0015-00 FUSE,CARTRIDGE -3AG 3A, 1265V 80009 159-0015-00
F401 159-0116-00 FUSE.CARTRIDGE:1A,125V 80009 159011600
F402 158-0116-00 FUSE.CARTRIDGE:1A, 125V 80009 159011600
F403 159-0266-00 FUSE,CARTRIDGE;3A,125V 80009 159-0266-00
F404 159-0266-00 FUSE.CARTRIDGE3A. 125V 80009 159-0266-00
F501 159-0207-00 FUSE,CARTRIDGE:5A,125V 80009 158-0207-00
Q901 151-0918-00 TRANSISTOR;PNP PWR, 15A,80V 80009 151-0918-00
Q202 151-0918-00 TRANSISTOR:PNP PWR, 15A.80V 80009 151-0918-00
Q903 151-0917-00 TRANSISTOR:NPN PWR, 15A,80V 80009 151-0917-00
Q904 151-0917-00 TRANSISTOR:NPN PWR, 15A,80V 80009 151-0917-00
Q905 151-0917-00 TRANSISTOR:NPN PWR, 15A,80V 80009 1510917-00
Q906 151-0918-00 TRANSISTOR,PNP PWR, 15A,80V 80009 151-0918-00
U104 118-8701-00 32768 X 8 EPROM,PRGM 27256 80009 118-8701-00
U105 118-8702-00 65536 X 8 EPROM,PRGM 27512 80009 118-8702-00
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Replaceable Mechanical Parts - PG 201X

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your
local Tektronix, Inc., Field Office or representative.

Changes to Tektronix instruments are sometimes made
to accommodate improved components as they be-
come available and to give you the benefit of the latest
circuit improvements developed in our engineering de-
partment. It is therefore important when ordering parts
to include the following information in your order: Part
number, instrument type or number, serial number, and
modification number if applicable.

It a part you have ordered has been replaced with a new
or improved par, your local Tektronix, Inc., Field Office
or representative will contact you concerning any
change in part number.

Change information, if any, is located at the rear of this
manual.

ITEM NAME

In the Parts List, an item name is separated from the
description by a semicolon (;). Because of space limi-
tations, an item name may sometimes appear as incom-
plete. For further item name identification, the U.S. Fed-
eral Cataloging Handbook H6-1 can be utilized where
possible.

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers to the illustration.

ABBREVIATIONS

Abbreviations conform to American National Standards
Institute Y1.1.
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Replaceable Mechanical Parts - PG 201X

CROSS INDEX - MFR. CODE TO MANUFACTURE

MIr.
Code Manufacture Address City, State, Zip Code

80009 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
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Replaceable Mechanical Parts - PG 201X
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FIGURE 1 CABINET

FIGURE 1 CABINET PG2012



Replaceable Mechanical Parts - PG 201X

Fig. &

index  Toktronix  Serial/Assembly No. M.

No. Part No. Effective Dscont Qty 12345 Name & Description Code  Mir. Part No.

CABNET
1 -1 380110700 1 CABINET ASSY, EMI VERSION 80009  390-1107-00
2 334805900 1 MARKER ID,PULSE GENERATOR (HANDLE) 80003  334-8058-00
3 200-3890-10 1 REAR COVER WLABELS 80009  200-3890-10
4 213088200 5  SCREW, TPGTR$-32 X 0.437 80009  213-0882-00
5 354070900 1 RING, TRIM; LEXAN 840 80009  354-0709-00
6 1 MARKER,IDENT; 10 80009
6 334806100 1 MARKER.IDENT BEZELPG2011 80009  334-8061-00
6 334806200 1 MARKERIDENT.BEZELPG2012 80009  334-8062-00
7 366-2164-00 14 PUSH BUTTON;IVORY GRAY "BEZEL" 80009  366-2164-00
8 260-255200 1 SWITCH,PUSH; 50 BUTTON,SP/ST 80009  260-2552-00
9 378038500 1 FLTERCRT 80009  3780385-00
410 348123900 4  EMI GASKET 9", FRONT 80000  3481238-00
11 343121300 1 CLAMP, POWER CORD;POLYMIDE 80009  343-1213-00
12 161023001 1 LINE CORD 80009  161-0230-01
POWER CORD OPTIONS

12 161010406 1 PWR CORD, OPT A1,EUROPEAN 80009  161-0104-06
-12 161010407 1 PWR CORD, OPT A2,UNITED KINGDOM 80009 161-0104-07
-12 161010405 1 PWR CORD, OPT A3 AUSTRALIA 80009 161-0104-05
12 161010408 1 PWR CORD, OPT A4.NORTH AMERICAN 80009  161-0104-08
12 161016700 1 PWR CORD, OPT A5.SWITZERLAND 80009  161-0167-00
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See Electrical and Mechanical Parts List

This is a PG2012 exploded view.
for PG2010 and PG2011 variations.

See Figure 5
for detailed view
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Replaceable Mechanical Parts - PG 201X

Fig. &

Index Tektronix Serial/Assembly No. Mir.

No. Part No. Effective  Dscont Oty 12345  Name & Description Code Mir. Part No.

ECB ASSEMBLIES
2 1 118865000 1 ECB ASSY PER SEE REPL A2 RE) 80009  118-8650-00
2 118851400 1 ECB LAY (SEE REPL A3) 80009  118-8514-00
3 118865100 1 : 2010 m STOUTPUT EE REPL Ad4) 80003  118-8651-00
3 118864900 1 g L ABLE OUTP (SEE REPL AS5) 80003  118-8648-00
4 118851400 1 gcea ASSY,WIDTHDELAY SSEE REPL Aaa 80009  118-8514-00
gezowéﬂoz PG 2011 OPT 02, AND PG 2012 ONLY)
5 118865100 1 ASSY,FASTOUTPUT (SEE REPL 80009  118-8851-00
G 2010 OPT 02 ONLY
5 118864900 1 ECB ASSY,VARIABLE uT (SEE REPL A5) 80009  118-8649-00
G20116PT02ANDP620
6 118864700 1 ECB ASSY,INTERCONNE g AB) 80003  118-8647-00
7 672028200 1 ECB ASSY.FRONT PANEL (S E REPL A10 80009  672:0282-00
8 119391700 1 MONITOR W/441-1983-00 g;ee REPL A9) 80003  119-3917-00
9 671-1682-00 1 ECB ASSYAUXILIARY POWER ASSY (SEE REPL A8) 80009  671-1682-00
40 119413200 1 POWER SUPPLY (SEE REPL A11) 80003 119413200
BNC BRACKET ASSEMBLY
11 131-1315:01 3 OONN RCPT,ELEC:BNC,FEMALE 80009  131-131501
412 407-4087-00 1 KET,COMPNT:BNC 80003  407-4087-00
13 134021800 1 BUTTON,PLUGﬁ 625 DIA,PLASTIC,TAN 80003 134021800
14 2100586-00 4  NUTPLASSEM WA:4-40 X 0.25 80009  210-0586-00
45 211037300 4  SCREWMACHINE:4-40 X 0.25 80003  211-0373-00
416 2100012-00 3 WASHER.LOCK0.384 ID, 80003  210-0012-00
47 210041300 3 NUT,PLAIN,HEX?. 375 X'32 X 05 80003  2100413-00
CHASSIS, ETC.

18 119-5019-00 1 FILTERLINE3AMP,250V,60HZ 80009  1195019-00
19 174-2288-00 1 CABLEASSY 1 POS LINE FILTER 80009  174-2288-00
20 129108500 2 SPACERPOST(.25L 4-40,BRS 0.25HEX 80009  129-1085-00
21 131529800 1 CONN,RCPT.ELECGPIB,24 POS 80003  131-5298-00
22 175569200 1 CABLE ASSY,RF550 OHM COAX,8.0L 92 80009  175-5692-00
23 174-2528-00 1 CABLEASSY 10 POS 8WI & 2Wi MONITOR TO CPU 80003  174-2528-00
24 174-228700 1 CABLEASSY 3 POS POWER INPUT 80009  174-2287-00
25 174-242100 1 CABLE, ASSY 2X13 (INTERFACE TO cp% 750 80009  174-2421-00
26 174-242200 1 CABLE, ASSY 2X10 (FASTOUTPUT TO P secono) 18" 80009  174-2422-00
27 174242300 1 CABLE, ASSY 2x13 W/GPIB CONN.FROM CP 80003  174-2423-00
28 174-242400 1 CABLE, ASSY 2X17 (FRONT PANEL TO CPU a 750' 80003  174-2424-00
29 179-2893-00 1 CABLE, ASSY, HARNESS POWER DISTRIBUTION 19" 80009  179-2993-00
30 179-2994-00 1 CABLE HARNESS PWR TO QUTPUT 80009  179-2994-00
31 2530086-00 1 CIRCU! 80009  259-0085-00
32 334-2065-00 1 MARKER IDENT:DANGE ovfe 80009  334-2065-00
33 334362100 1 MARKER, DANGER g R SUPPLY SHIELD) 80009  334-3621-00
34 337371400 1 SHIELD,ELEC;POWE 80003  337-3714-00
35 426-2426-00 1 FRAMEFAN MOUNTING POLYCARBONATE 80003  426-2426-00
36 368-0045-00 1 FAN ASSEMBLY:W/CONNECTOR 80009  369-0045-00
37 386615900 1 SUPPORT,CKT BD:BACKPLANE AND POWER SUPPLY MOUNT 80003  3866159-00
38 407-4084-00 1 BRACKET,CARD GUIDE:LEFT 80009  407-4084-00
39 351-0702-00 5  GUIDE,CKT BRD NYLON, 4.5 L 80003  351-0702-00
40 407-4085-00 1 CKET,CARD GUIDERIGHT 80009 4
41 351076100 5 IDE,CKT eao LON, 25 L 80003  351-0761-00
42 343-1493-00 2 RETAINER,BRACKET-ALUMINUM 80009  343-1493-00
43 426-243600 1 FRAME, CRT FLTR:;POLYCARBONATE 80003  426-2436-00
44 2550334-00 1 PLASTlC CHANNEL;12.75 X 0.175 X 0.155 80003  255-0334-00
45  210-0457-00 2 P‘hA SSEM WAB-32 X 0.312 80009  210-0457-00
46  213-0903-00 21 SCREW.TPG,TR:632 X 0. 375 80009 21
47 211037300 4  SCREW MACHINE 440 X 0. 80003  211-0373-00
48 441-1889-00 1 CHASSIS,MAIN ASSEMBLY:; Pszmomnz 80009  441-1983-00
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This is a PG2012 exploded view.
See Electrical and Mechanical Parts List
for PG2010 and PG2011 variations.
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FIGURE 3 CHASSIS BOTTOM



Replaceable Mechanical Parts - PG 201X

Fig. &

Index Tektronix Serial/Assembly No. Mir.

No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mir. Part No.

CHASSIS BOTTOM
3 -1 118864800 1 ECB ASSY MPU SEE REPL A1) 80008  118-8648-00
2  671-202201 1 ECB ASS REPL A7) 80009  671-2022-01
2010 AND PG 2012
2 REQUIRED FOR PG 2010

3 118870100 1 768 X 8 EPROM,PRGM 27256 E REPL U104 80009  1188701-00
4 118870200 1 65536 X 8 EPROM,PRGM 27512 L{iEE REPL U105 80009 118-8702-00
5 146009100 1 BATIERY, STORAGE H.UT HIUM (SEE REPL BAT1) 80009  146-0091-00
6 213090300 8 W, 80003  213-0903-00
-7 211037300 1 SCREW, MACHINE 440 x 0 25 80003  2110373-00
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Tektronix
Part No.

Serial/Assembly No.

Effective  Dscont

ot

-1

672-0282-00
260-2552-00
380-1005-00
337-3769-00
334-8063-00
366-2159-00
384-1672-00
213-0004-00
131-1315-01
210-0012-00
210-0413-00
366-2163-00
175-8671-00
276-0599-00

S PNOWN BN =4 b et h et d —a

N

Replaceable Mechanical Parts - PG 201X

12345  Name & Descriptio

ECB ASSY, FRONT PAPEL:PG2010/1 112
SWITCH,PUSH; 50 BUTTON,SP/ST

CONN ncpfs ELEC;BNC FEMALE
P DA
PUSH Bufr IVORY GRAY,OVAL
CABLE ASSY R#so OHM COAX,10.25L

M.
Code Mir. Part No.
FRONT PANEL ASSEMBLY

80009  672:0282-00
80009  260-2552-00
80009  380-1005-00
80009  337-3769-00
80009  334-8063-00
80009  366-2159-00
80009  384-1672-00
80009  213-0004-00
80003 131-1315-01
80009  210-0012-00
80009  210-0413-00
80009  366-2163-00
80009  175-8671-00
80003  276-0599-00

CORE, EM; TOROID,FERRITE
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Replaceable Mechanical Parts - PG 201X

Fig. &

Index Tektronix Serial/Assembly No. Mir.

No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mir. Part No.

HEATSINK ASSEMBLY
5 -1 214442500 1 HEATSIN REAR ALUMINUM 80009 214-4425-00

2 213090300 4 W, TR:632 X 0.375 80009 2130903-00
3 211037300 6 SCREW,MACHINE: 440 X 0.25 80009 211-0373-00
4 210-1181-00 6  WASHER SHLD; U/w TO-220 TRANSISTOR 80009  210-1181-00
5 342083100 6 INSULATOR PLA TE; TRANSISTOR TO-220 80009 3420831-00
6 151091800 3 TRANSISTOR See 0901 Q902, Q906 REPL 80009 151091800
-7 151081700 3  TRANSISTOR (See osoa 0904 Q905 REPL, 80009 151091700
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Replaceable Mechanical Parts - PG 201X

Fig. &

index  Tektronix  Serial/Assambly No. Mr.

No. Part No.  Effective Dscont Oty 12345 _ Name & Description Code  Mir. Part No.

ACCESSORIES
070-8143-01 1 OPERATORS MANUAL 80009  070-814301
OPTIONAL ACCESSORIES

070-814200 1 SERVICE MANUAL (OPTIONAL) 80009 070814200
200-3232-00 1 COVERFRONT 80009 200323200
016-1107-00 1 OPT 1R, RACKMOUNT 80009 016110700
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