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Safety and Preparation for Use %

Safety and Preparation for Use

Line Voltage

The DG645 operates from a 90 to 132 VAC or 175 to 264 VAC power source having a
line frequency between 47 and 63 Hz. Power consumption is less than 100 VA total. In
standby mode, power is turned off to the main board. However, power is maintained at all
times to any optional timebases installed. Thus, a unit with an optional rubidium or
ovenized quartz oscillator is expected to consume less than 25 VA and 15 VA of power,
respectively, in standby mode.

Power Entry Module
A power entry module, labeled AC POWER on the back panel of the DG645, provides
connection to the power source and to a protective ground.

Power Cord

The DG645 package includes a detachable, three-wire power cord for connection to the
power source and protective ground.

The exposed metal parts of the box are connected to the power ground to protect against
electrical shock. Always use an outlet which has a properly connected protective ground.
Consult with an electrician if necessary.

Grounding

A chassis grounding lug is available on the back panel of the DG645. Connect a heavy
duty ground wire, #12AWG or larger, from the chassis ground lug directly to a facility
earth ground to provide additional protection against electrical shock.

BNC shields are connected to the chassis ground and the AC power source ground via the
power cord. Do not apply any voltage to the shield.

Line Fuse

The line fuse is internal to the instrument and may not be serviced by the user.

Operate Only with Covers in Place

To avoid personal injury, do not remove the product covers or panels. Do not operate the
product without all covers and panels in place.

Serviceable Parts

The DG645 does not include any user serviceable parts inside. Refer service to a
gualified technician.

J[sRs
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Symbols you may Find on SRS Products

Symbol

Description

AV,

Alternating current

Caution - risk of electric shock

Frame or chassis terminal

Caution - refer to accompanying documents

A
—
A
L

Earth (ground) terminal

—|I— Battery
N Fuse
| On (supply)
O Off (supply)
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Specifications

Delays
Channels 4 independent pulses controlled in position and width. 8 delay
channels available as an option (see Output Options).
Range 0to 2000 s
Resolution 5ps
Accuracy 1 ns + (timebase error x delay)

Jitter (rms)
Ext. trig to any output Delay <100 ps Delay >100 us

100MHz/N trigger rate <20 ps <30 ps + (timebase jitter x delay)
Other trigger rates <30 ps <40 ps + (timebase jitter x delay)
To to any output <15 ps + (timebase jitter x delay)
Trigger delay 85 ns (ext. trig. tq, dutput)

Timebases (+20 °C to +30 °C ambient)

Model # Type Jitter Stability Aging
(s/s) (20 to 30 °C) (ppm/yr)
6
5

Std. crystal  10° 2 x 10

Opt. 4 ocxo  10“ 1 x 10° 0.2

Opt. 5 rubidium 10" 1 x 10" 0.0005
External input 10 MHz + 10 ppm, sine >0.5,V1 kQ impedance
Output 10 MHz, 2}, sine into 52

External Trigger

Rate DC to 1/(100 ns + longest delay): maximum of 10 MHz
Prescaled rate DC to 100 MHz

Threshold +3.50 VDC

Slope Trigger on rising or falling edge

Impedance 1+ 15pF

Internal Rate Generator

Trigger modes Continuous, line or single shot
Rate 100 pHz to 10 MHz

Resolution 1 puHz

Accuracy Same as timebase

Jitter (rms) <25 ps (10 MHz/N trigger rate)

<100 ps (other trigger rates)

SRS DG645 Digital Delay Generator
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Burst Generator

Trigger to first
Range
Resolution

Period between pulses
Range
Resolution

Delay cycles per burst

O to 2000 s
5 ps

100 nsto 42.9 s
10 ns
1td%2- 1

Outputs (To, AB, CD, EF, and GH)

Source impedance
Transition time
Overshoot

Offset

Amplitude
Accuracy

General

Computer interfaces

Non-volatile memory
Power

Dimensions

Weight

Warranty

Output Options

50
<2 ns
<100 mV + 10 % of pulse amplitude
2V
0.51t0 5.0V (level + offset <6.0 V)
100 mV + 5 % of pulse amplitude

GPIB (IEEE-488.2), RS-232, and Ethernet. All instrument functions
can be controlled through the computer interfaces.
Nine sets of instrument configurations can be stored and recalled.
<100 W, 90 to 264 VAC, 47 Hz to 63 Hz
8.5” x 3.5” x 13" (WHD)
9 Ibs.
One year parts and labor on defects in materials and workmanship

Option 1 (8 Delay Outputs on Rear Panel)

Outputs (BNC)

Source impedance

Transition time

Overshoot

Level

Pulse characteristics
Rising edge
Falling edge

T7.A,B,C,D EF GandH
50

<lns

<100 mVv

+5V CMOS logic

At programmed delay
The longer of trigger holdoff or 25 ns after longest programmed delay

J[sRS
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Option 2 (8 High Voltage Delay Outputs on Rear Panel)

Outputs (BNC)
Source impedance
Transition time
Levels

7.A B, CD,EF GandH

g0

<5ns
0 to 30 V into high impedance

0 to 15V into 502
(amplitude decreases by 1 %/kHz)

Pulse characteristics
Rising edge
Falling edge

At programmed delay
100 ns after the rising edge

Option 3 (Combinatorial Outputs on Rear Panel)

Outputs (BNC)

Source impedance
Transition time
Overshoot
Pulse characteristics
TO, AB, CD, EF, GH
(AB + CD), (EF + GH)
(AB + CD + EF)
(AB + CD + EF + GH)

T, AB, CD, EF, GH, (AB + CD), (EF + GH),
(AB + CD + EF), (AB + CD + EF + GH)
50
<1lns
<100 mV + 10 % of pulse amplitude

Logic high for time between the programmed delays

Two pulses created by the logic OR of the given channels
Three pulses created by the logic OR of the given channels
Four pulses created by the logic OR of the given channels

Option SRD1 (Fast Rise Time Module)

Rise time
Fall time
Offset
Amplitude
Load

<100 ps

<3 ns
-0.8Vto-1.1V.
0.5Vto50V
50Q

J[sRS
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Quick Start Instructions

Step by Step Example

1. With the power button in the Standby position, connect the DG645 to a grounded
outlet using the power cord provided.

2. Press the power button “in” to turn on the unit.

3. Press the following keys sequentially to load default settings: ‘RCL’, ‘0’,
‘ENTER’.

4. Press the TRIGGER key five times until the INT LED in the trigger section of
the front panel is highlighted. This selects internal triggering.

5. Trigger an oscilloscope on the rising edge of TO’s output, and display AB’s
output on the 1 us/div scale.

6. Press the ‘DELAY’ key to view the delay for channel A.
7. Press the CURSOR and» keys to the change the step size for channel A.

8. Press the MODIFYA and V¥ keys to modify the delay for channel A by the
current step size.

9. Press ‘1, ‘us’ to set the delay for channel A to 1 ps. (Note that the ‘us’ key is
shared with the MODIFY¥ key.) The oscilloscope should show the AB output
move one division after the trigger.

10. Press the EDGH and®» keys to select different delays.

11. Refer to the detailed instructions that follow for more information on the
operation of the DG645.

SRS DG645 Digital Delay Generator






Introduction 1

Introduction

DG645 Features and Performance

The DG645 Digital Delay Generator is a precision 8-channel delay generator that can
output arbitrary delays from 0 to 2000 s with 5 ps resolution and typical rms jitter
of 12 ps.

The DG645 provides frofganel BNC connectors for five delay outputs: TO, AB,
CD, EF, and GH. Internally, the DG645 generates 8 user-defined time events: A,
B, C, D, E, F, G, and H. The timing events have a range of 2000 s and precision
of 5 ps. The fronpanel outputs pair these timing events to produce four output
pulses: AB, CD, EF, and GH. In addition, a TO output is asserted at t=0 and
remains asserted until the longer of the trigger holdoff or 25 ns after the longest
delay.Outputs may be configured with offsets ranging over +2 V and amplitude steps
from 0.5 to 5.0 V with positive or negative polarity. Both rising and falling edges are

<2 ns for all amplitudes. Figure 1 summarizes the relationships between the programmed
delays and the front-panel outputs.

To Ad. — _/ \__
AB o
C: 'D

cD T\

E: 'F
EF \ h

G: +H

GH R | S

Figure 1: The DG645 Front Panel Outputsvs. Programmed Delay

An internal rate generator can generate triggers at rates ranging from 100 puHz to 10 MHz
with 1 pHz resolution. The generator uses DDS technology to generate triggers with
pulse to pulse rms jitter of <100 ps. This low jitter between triggers is maintained even at
low trigger rates if the DG645’s timebase is sufficiently stable.

The DG645 also supports externally triggered delays. It can be triggered on rising or
falling edges with thresholds that range over £3.5 V and insertion delays of
approximately 85 ns.

The DG645 can also be synchronized to trigger sources operating at up to 100 MHz. A
prescaler on the trigger input enables one to generate delay cycles at a sub-multiple of the
trigger input frequency. Furthermore, each front-panel output has an additional prescaler
that enables the output at a sub-multiple of the prescaled trigger input.

J[sRs
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A burst generator enables the user to generate a burst of delay cycles with a single
trigger. The trigger source can be internal or external. The user can configure the delay
from the trigger to the first burst delay cycle, the period between delay cycles, and the
number of delay cycles per burst.

A 10 MHz input enables the DG645 to synchronize its internal clock to an external
reference. A 10 MHz output is provided to synchronize external instrumentation to
the DG645.

The DG645 naturally supports remote control via a host computer. The DG645 comes
standard with support for GPIB (IEEE 488.2), RS-232, and LAN TCP/IP connections. A
host computer interfaced to the DG645 can perform virtually any operation that is
accessible from the front panel.

Timebase Options

The DG645'’s standard timebase has an rms jitter of &0 For improved performance,

the DG645's timebase may be upgraded to an OCXO (Option 4) or a rubidium timebase
(Option 5), both of which have rms jitter of about*16/s. Note that the DG645's jitter

and accuracy are made up of two components: a baseline component and a timebase
component. The baseline component dominates for short delays, but the timebase
component dominates for long delays.

Figure 2 shows the typical timing error of the DG645 for the three timebases 1 year after
calibration. A DG645 with a standard timebase will have the baseline error of 1 ns for
time intervals <10 ps. For time intervals longer than 10 us, the timebase component of
the error will start to dominate. Thus, at 10 ms, the timing error is 100 ns. The OCXQO'’s
performance is about 50x better. The Rb’s performance is still better by another factor
of 100.

Figure 3 shows the DG645's typical rms jitter as a function of delay for the three
timebases. As with the timing error, the DG645’s performance at short delays is
dominated by a baseline rms jitter of 25 ps. This baseline jitter is primarily due to the
synchronization circuitry of the DG645. At long delays, however, the timebase
component of the jitter dominates. At 10 ms, the stability of the standard timebase starts
to degrade jitter performance. For the OCXO, baseline jitter performance extends out to
about 5 s. For the Rb, baseline jitter performance extends out to about 100 s.

Note that the timebase component of the timing error and jitter can be eliminated if the
DG645 is locked to an ideal external timing reference. The DG645 provides a 10 MHz
input on the rear panel for locking the DG645 to an external reference.

,,1;:;_5 DG645 Digital Delay Generator
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Standard Timebase

OCXO Timebase ™~

(opt. 4)

Rubidium Timebase
(opt. 05)

Ideal External Timebase

10us

1ms
100ps -
e
b
> 10ps
T
)
"E 1us
N—
S
(e
LI:J 100ns |
X
©
= 10ns |
1ns
100 ps
10us
Tus -
100ns |
m
£
=
~ 10ns |
[}
ord
=
1ns |
100ps |
10ps

100 s Tms 10ms 100ms 1s 10s 100s 1000s
Delay

Figure 2: Typical DG645 Timing Error 1 Year after Calibration

Standard Timebase
\
OCXO Timebase
(opt. 4)
Rubidium Timebase
(opt. 05)
Ideal External Timebase
10ps  100ps 1ms 10ms 100ms 1s 10s 100s 1000s

Delay

Figure 3: Typical rmsJitter vs. Delay Setting
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Rear-Panel Options

Internally, the DG645 generates 8 user-defined time events: A, B, C, D, E, F, G, and H.
The timing events have a range of 2000 s with 5 ps resolution. The front-panel outputs
pair these timing events to produce four output pulses: AB, CD, EF, and GH. In addition,
a TO output is asserted at t=0 and remains asserted until the longer of the trigger holdoff
or 25 ns after the longest delay. One of three rear-panel output modules may optionally
be installed to provide the user with 9 additional delay outputs in various combinations.

Option 1: 8-Channel Outputs

Rear-panel Option 1 provides access to each of the 8 timing events, independently, by
producing an output at TO and at each of the 8 user-defined time events: A, B, C, D, E, F,
G, and H. All of these outputs use positive 5 V logic (2.5 V int®hQyoing high at

their programmed delay and going low after the longer of the trigger holdoff or 25 ns
after the longest programmed delay. There is no duty cycle limitation for these outputs.
Figure 4 summarizes these outputs.

To ov— —/ A N
A I 4 5 AN
B N ¢ c AN
C T \

D )4 E \

E )4 - \

F A \

G I H

H N

25 ns —»= B el

Figure 4. Option 1 Rear-Panel Outputsvs. Programmed Delay

SRS
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Option 2: 8-Channel High Voltage Outputs

Rear-panel Option 2 provides 8 timing events independently by producing an output at
TO and at each of the 8 user-defined time events: A, B, C, D, E, F, G, and H. All of these
outputs use positive 30 V logic (15 V into &), going high at their programmed delay

for a period of about 100 ns.

100 ns—= ~—

R i~
A AT\

B B\

C i\

D Dy \

E EF T\

F Fr\

G 6\

H H\

Figure5: Option 2 Rear Panel Outputsvs Programmed Delay

Each of the nine outputs can drive a®0bad to +15 V, requiring a total current of

9x15/50 = 2.7 A. The peak power of 108 W cannot be maintained, and so the output
amplitude is reduced as the duty cycle is increased. As is detailed in Figure 6, the output
pulse amplitude is reduced by less than 1 % per kHz of trigger rate.

Option 2 Pulse Amplitude vs Trigger Rate

100

80 -

60

40

20 ~

Percent of Full Amplitude

O T T
1 10 100 1000

Trigger Rate in kHz

Figure 6: Option 2 Amplitude Reduction vs. Trigger Rate

SRS
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Option 3: Combinatorial Logic Outputs

Rear-panel Option 3 provides copies of the front panel outputs on the rear panel. In
addition, the logical OR of AB + CD, EF + GH, AB + CD + EF and

AB + CD + EF + GH are also provided to give 1, 2, 3, or 4 precisely defined pulses on
separate BNC outputs. All of these outputs use positive 5 V logic (2.5 V i), 50

going high for the time between their programmed delays. There is no duty cycle
limitation for these outputs.

5V —
oV —

Figure 7. Option 3 Rear-Panel Outputsvs. Programmed Delay

Front Panel Accessory

SRD 1: Fast Rise Time Module

The SRD 1 is a front-panel accessory that can generate fast rise times of <100 ps. The
module contains a male BNC connector on one end and a female BNC connector on the
other for easy connection to the DG645 front-panel outputs. For proper operation, the
DG645 outputs must be configured with a negative offset. Table 1 provides suggested
offsets for various amplitudes to get an optimal pulse shape with the SRD 1.

Table 1: Suggested Output Configurationsto Use with the SRD 1 for Optimum Pulse Shape

Amplitude (V) | Offset (V)
1.0 -0.8V
2.0 -0.9v
3.0 -0.9V
4.0 -1.0V
5.0 -1.1V

,,1;:;_5 DG645 Digital Delay Generator
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Front-Panel Overview

The front panel was designed to provide a simple, intuitive user interface to all the
DG645 features (see Figure 8). The power switch is located in the lower right corner of
the front panel. Pushing the switch enables power to the instrument. Pushing the switch
again places the instrument in stand-by mode, where power is enabled only to optionally
installed timebases. Power to the main board is turned off in stand-by mode.

The front panel is divided into four sections to indicate overall functionality: TRIGGER,
DISPLAY, MODIFY, and STATUS. Keys in the TRIGGER section allow the user to
select the type of triggering desired. Keys in the DISPLAY section control what is shown
in the main display. Keys in the MODIFY section are used for changing the currently
displayed item to a specific value or incrementing it by configurable steps. This section is
also used to access secondary functions. LEDs in the STATUS section indicate the status
of external timebases and remote interfaces.

The front panel also includes five BNC connectors which provide an external trigger
input and five delay outputs for connecting the DG645 delay signals to user applications
via standard BNC cables.

DISPLAYED PARAMETER TRIG RATE TRIG THRES BURST DELAY BURST CNT BURST PERIOD @ DELAY OUTPUT LEVEL

8 @TRIGD @BURST MODIFY iyl STATUS 1
TRIGIMEEE TIMEBASE
@ =
@ ERR
INTERFACE
@ rem
@ AcT
@ ERR

POWER
I r—. ON/STBY .l..
" |8 | !

NIM

Figure 8: The DG645 Front Panel

Front-Panel BNCs

External Trigger Input

This BNC is labeled EXT TRIG, and it is located in the lower left corner of the front
panel. If external triggering is selected, this input provides an external signal for
triggering the five delay outputs. It has a QNhput resistance and can be configured for
rising or falling edge triggers with thresholds that can range over £3.5 V.

SRS
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Delay Signal Outputs

There are five delay channel outputs on the front panel. They are labeled TO, AB, CD,
EF, and GH. All the outputs have 80source impedances and should be terminated into
50Q loads. The amplitude, offset, and polarity of each output is programmable from the
front panel. Amplitudes can range from 0.5 V to 5.0 V. Offsets can range over £2.0 V.
Polarities can be positive or negative. Channel TO is always programmed to output a
pulse that starts at a time defined as @'s and ends after the longer of the trigger

holdoff or 25 ns after all other programmed delays have completed. The rest of the
channels, AB through GH, have user programmable delay outputs. Channel AB has two
programmable delays associated with it: delay A and delay B. Delay A is typically the
starting edge and delay B, the trailing edge. Together, these two delays enable the user to
control both the delay and the pulse width of the output relative to the TO output.
Channels CD, EF and GH behave similarly.

Triggering

The TRIGGER section of the front-panel display controls the triggering of the DG645.
The A and V¥ keys in this section select one of seven different triggering modes listed in

Table 2.
Table 2: DG645 Triggering Modes
L abel Description
INT Internal triggering at rates from 100 pHz to 10 MHz.
EXT 4 External triggering on rising edges
EXT XL External triggering on falling edges

SNGL EXTA Externally triggered single shot on a rising edge*
SNGL EXTX\ Externally triggered single shot on a falling edges*
SNGL 2 Single shot triggering

LINE Trigger at the power line frequency

* Note that externally triggered single shots are denoted when both SNGL and the
given EXT LEDs are lit.

LEDs in the TRIGGER section indicate which triggering mode is currently active as well
as the triggered status of the DG645. The trigger rate and external trigger threshold may
be displayed and modified by pressing the ‘TRIG’ key in the display section. Single shot
triggering can be initiated from the front panel by pressing the ‘ENTER’ key when the
main display reads ‘TRG SINGLE SHOT.’

The DG645 can be synchronized with trigger sources operating at up to 100 MHz by
programming a trigger hold off time or enabling the trigger input prescaler. For detailed
information about configuring these options, see Trigger Holdoff (page 24) or Trigger
Prescaling (page 24).

,,1;:;_5 DG645 Digital Delay Generator
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Trigger status of the DG645 is indicated by the four LEDs shown in Table 3.

Table 3: DG645 Trigger Status

L abel Description

TRIG'D Turns on when the DG645 receives a valid trigger.
Turns off when all delays are complete.

BURST Turns on when burst mode is active. Otherwise, off

RATE Flashes when the DG645 receives a trigger while a
delay is still in progress. The trigger is ignored.

INH Flashes when the DG645 receives a trigger that was
inhibited via the rear-panel INHIBIT input or while
instrument settings are being modified

Display

The DISPLAY section allows the user to select which values are reported in the main
front-panel display. The four basic displays for viewing and modifying instrument
settings are shown in Table 4. Each display is activated by pressing the corresponding

labeled key.
Table 4: DG645 Basic Displays

L abel Value Shown in Main Display When Pressed

TRIG Trigger rate, trigger threshold, trigger holdoff, or
trigger prescaler configuration

BURST Burst configuration

DELAY Channel delay settings

LEVEL Front-panel output configuration including offset,
amplitude and polarity.

Display Navigation

Pressing a given display key multiple times allows the user to cycle through all
configuration parameters associated with a given display. The DELAY and LEVEL
displays are associated with a given output BNC. LEDs located above the output BNCs
indicate which edge of a given BNC’s output is being displayed or modified. The user
navigates between edges with the ED®End» keys.

Many of the main displays will have a digit that is blinking. This is called the cursor. The
cursor indicates which digit will be modified when the MODIRYand ¥ keys are

pressed. In many cases the user can move the cursor to the left or right with the CURSOR
<« and» keys located in the display section.

Modify

Numeric Entry

The MODIFY section is used to modify the current settings of the DG645. In most cases,
the currently displayed item can be changed by entering a new value with the numeric

,,1;:;_5 DG645 Digital Delay Generator
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keys, and pressing an appropriate units key to complete the entry. Note that the units keys
are shared with the MODIFW, ¥, ‘STEP SIZE' and ‘ENTER’ keys. For example, if a

delay is currently being displayed, pressing the keys ‘1’, ‘0’, ‘ns’, sequentially will

change the given delay to 10 ns. Similarly, if the trigger rate is displayed, pressing the
keys ‘2", ‘kHz’ will set the internal trigger rate to 2 kHz.

Stepping Up and Down

Most instrument settings can be stepped up or down by a programmed amount. Normally,
pressing the MODIFYA and V¥ keys causes the displayed item to increment and
decrement, respectively, by the associated step size. The blinking digit identifies the
current cursor position and step size. It shows the digit that will change if it is

incremented or decremented via the MODIRYand ¥ keys.

Step Size

The step size can be changed by factors of 10x by using the CURISDIE» keys
located in the display section. As the step size is changed, the blinking cursor will move
appropriately, providing a visual cue of the current step size.

In addition to looking at the current cursor position, the step size for the current standard
display can be viewed by pressing the ‘STEP SIZE’ key. Pressing ‘STEP SIZE’ a second
time toggles the view back to the standard display. When the step size is being viewed,
the STEP LED in the main display will be on.

When the current step size is being displayed, the user can modify it in one of two ways.
First, the user may set an arbitrary step size by entering a value with the numeric keys in
the MODIFY section and completing the entry by pressing an appropriate units key.
Second, he can increment and decrement the current step size by exact factors of ten by
pressing the MODIFYA and V¥ keys respectively. For example, to set a delay step size

to 25.000 ns, press the keys ‘STEP SIZE’, ‘2, '5’, ‘ns’ sequentially. Pressing ‘STEP

SIZE’ causes the step size to be displayed. The subsequent key presses set the new step
size. With the step size set to 25.000 ns, pressing the MORIRYId ¥ keys,

respectively, will increment or decrement the given delay by 25.000 ns.

Store and Recall Settings

The ‘STO’ and ‘RCL’ keys are for storing and recalling instrument settings. Instrument
settings including trigger configuration, burst configuration, channel delays, level
configurations, and all associated step sizes. Up to 9 different instrument settings may be
stored in the locations 1 to 9. To save the current settings to location 5, press the keys
‘STO’, '5’, ‘ENTER’ sequentially. To recall instrument settings from location 5, press

the keys ‘RCL’, ‘5", ‘ENTER’ sequentially. Location O is reserved for recalling default
instrument settings. See Factory Default Settings on page 36 for a list of default settings.

Secondary Functions

Many of the keys in the MODIFY section have secondary functions associated with
them. The names of these functions are printed above the key. The ‘4’ key, for example,
has RS232 above it. The meaning of the secondary functions is summarized in Table 5.
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Table5: Secondary Functions

L abel Function Description

TTL Set the selected output to TTL levels: 0to 4 V

NIM Set the selected output to NIM levels: -0.8to 0V

/. OUT Configure selected output with positive polarity

./ OUT Configure selected output with negative polarity

NET Configure TCPIP interface

GPIB Configure GPIB interface

RS232 Configure RS232 interface

DATA Display the most recent data received over any remote interface
STATUS View TCPIP, error, or instrument status

AB—ALL Copy channel AB settings to all other channels

DISP OFF Turn off the front-panel display

LOCAL Go to local. Enables front-panel keys if in remote mode.

INIT Load default instrument settings

CAL Auto cal the front-panel delays for optimum jitter performange.
INHIBIT Configure the rear-panel INHIBIT input.

A more detailed description of each of the secondary functions is given in the Secondary
Functions section of the Operation chapter (page 29).

The secondary functions can only be accessed when SHIFT mode is active, which is
indicated by the SHIFT LED being turned on. The SHIFT mode can be toggled on and
off by pressing the ‘SHIFT’ key. Therefore, to configure the current channel to output
TTL levels, you would press the ‘SHIFT’ key to activate SHIFT mode, and then press
‘BACK SPACE' to execute the TTL secondary function.

Most of the secondary functions will automatically toggle SHIFT mode off when
executed. NET, GPIB, RS232, and STATUS are exceptions to this rule because they
have multiple menu options to display. Use the MODIkYand ¥ keys to modify a
parameter. Press the secondary function key repeatedly to move between menu options.
For example, pressing ‘SHIFT’, ‘STO’ sequentially causes the TCPIP configuration
menu to be displayed. The first option is TCPIP ENABLE/DISABLE. Use the MODIFY

A andV keys to change the setting as desired. Then press ‘STO’ again to move to the
next option which is DHCP ENABLE/DISABLE. Continue pressing ‘STO’ until all

TCPIP settings have been configured as desired.

Secondary functions that have an arrodv () printed after them, such-a®\AB INIT,

CAL, and INHIBIT, require that the user press the ‘ENTER’ key to complete the action.
For example, to initialize the instrument to its default settings, you would sequentially
press ‘SHIFT’, ‘INIT", ‘ENTER’.

Cancel

The ‘SHIFT’ key also functions as a general purpose CANCEL key. Any numeric entry,
which has not been completed by pressing a units key, can be canceled by pressing the
‘SHIFT’ key. Because of the dual role played by the SHIFT key, the user may have to
press ‘SHIFT’ twice to reactivate SHIFT mode. The first key press cancels the current
action, and the second key press activates SHIFT mode.
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Status Indicators

TIMEBASE

In the upper right portion of the front panel are two groups of LED indicators. The upper
group is labeled TIMEBASE. This contains the EXT and ERR LEDs. The EXT LED
indicates that the DG645 has detected an external 10 MHz reference at the 10 MHz input
BNC on the rear panel of the DG645. The DG645 will lock its internal clock to this
external reference.

The ERR LED indicates that DG645 has not yet locked its internal timebase to an
external input 10 MHz timebase. Normally, this LED will only flash momentarily when

an external