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Brief Introduction of SU5202G Series Pulse Generator

With large scale integrated circuits, programmable logical circuits, Digital

Synthesis technology and SMT technologies, SU5202G Series Pulse Generator is
a new digitizing instrument with small dimension, high accuracy high reliability,
which is convenient to use. SU5202G takes quartz-crystal oscillator as time base,
uses digital synthesis technology to generate settable standard pulse. User could
set the pulse to single pulse or double pulse, outputting continuous, single or gate
controlled synchronous pulse, the logical form of which is positive or negative,
and the trigger mode of which is internal, external and manual. SU5202G Series
Pulse Generator is widely used in experiment lab of colleges, navigation,
communication and scientific research area, also departments using or producing
radar system.

Features:

® With high-stable crystal oscillator, the generator is of high period accuracy,
fine resolution and wide time range, users may set kinds of high-accuracy time
parameters.

® With DDS technology, the generator is of high frequency accurate, fine
resolution and wide frequency range, users may set kinds of high-accuracy
pattern frequency parameters.

® Output kinds of pulse signal, continuously or in trigger way.

® Multi-channel of output, external trigger input channel and external standard
frequency input channel.

® Burst and output the pulse signal singly or with count.

® 577 TFT true-color display screen, users may set parameters by numeric
keys directly or adjust the parameters by knob continuously.

® Chinese-English-Russia user-interface
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SU5202G Pulse Generator and accessories

® SU5202G Pulse Generator 1 set

® Three-core power cord 1 piece
® BNC testing cable 2 pieces
® CD 1 piece
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Summary

Chapter 1 Guide of basic operation

Introduce the basic interfaces and simple operations of the pulse generator
Chapter 2 Guide of advanced operation

Introduce in detail the functions and operations of the pulse generator
Chapter 3 Service and Support

Introduce the warranty and technical support of the pulse generator

Chapter 4 Specifications

Introduce in detail the technical specifications of the pulse generator
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Chapter 1 Guide of Basic Operation

1.1 Prepare to use

1.1.1Check-up the instrument and accessories:

Check whether the generator and the accessories are complete and ready. If the package is

badly damaged, please keep it until the generator passes the performance testing.
1.1.2 Power on the generator

Operate the generator only under the following specified conditions.

1.1.2.1 Power condition

Voltage: AC220V (1+10% ) Frequency: 50Hz (145%)

Power consumption: <<50VA

1.1.2.2 Environment

Temperature: 0~40°C Humidity: <80%

1.1.3 Booting

Plug into the power socket with earth wire and press the power switch on the panel
to make the generator connected to power source. Now the initialization of the
generator begins. The name of instrument and manufacturer are displayed first and

then load the default parameters, and the instrument is ready to work.

Warning: To ensure the safety of operator, three-core power socket with

safe earth wire must be used.
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1.2 Front and Rear Panel and User Interface

1.2.1 Front panel

12
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SU52026 PULSE GENERATOR smgipting
PONER i 1mn~s unury
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p— 0ATA ENTRY
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Timing 2
1000. 000us
0. 005us
300. 000us

TILL

OFF

Fig. 1-1 Front panel

1. On/Off 8. Arrow keys

2. Display screen 9. Knob

3. Numeric keys 10. Function key

4. CH1 11. Soft key (controlling software)
5. Output Indicator 12. Power indicator

6. CH2

7. Synchronous output

NOTICE The two main and one synchronous output channels on the front panel, which
will be burnt out and cause error to the generator when input signals, are ONLY used for

signal output of the generator.
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1.2.2 Rear panel

REPLACE FUSE
AS SPECIFIED
DISCONNECT POWER CORD

BEFORE REPLAGING FUSE @

AC220V/50Hz 1A

EXT TRIG INT STO EXT STO
Input Output. Input

Fig. 1-2 Rear panel

1. Power Socket 2. External standard frequency input
3. Internal standards frequency output 4. External trigger input

5. RS232 Remote interface 6. GP1B Remote interface

7. Fan

1.2.3 Panel Description

Total 12 sections (Fig.1-1) on the front panel of the generator, mainly including:
Software key: software-controlled key, on the right side of the screen, which
coordinates with the software information showed on the display screen.

Data entry key: Enter data, then press unit keys on the right to input unit for an
data entry, synchronously end the entry. [ENTER] key is confirmation key.
Function selection key: function key, select and display directly corresponding
functions. Among which the [TIMING] and [ CHANNEL] keys are loop keys,
users may press this two keys to convert Pulse 1 and Pulse 2 and select
corresponding parameters.

Knob: increase or decrease the number on the cursor position.
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Cursor key: move the cursor left or right mainly, select storage address under

“storage function”.

Indicator of output: indicate output(on or off).
“CH1” and “CH2”: the characteristics of the two are totally the same, including
pulse amplitude control, offset control, form control, waveform selection etc.

“TRIGGER OUT” channel: output positive pulse only, could not control
waveform or open/close output. When there is no load, the level is TTL/CMOS,
and the output impedance is 50Q. Pulse width is automatically adjusted along with
the change of period, the duty cycle is fixed as 50%.

Power indicator: when the generator is power on, the indicator is lighted up. The
on or off of the indicator indicates whether the generator is screen-protected or not.
If the indicator is on and the display screen is dark, the generator is under screen
protection state; if the indicator is off and the display screen is dark, the generator

is shut down or disconnected from power.
1.3 Booting and Reset

Push the power button on the panel to connect the instrument to the power. The
generator display its name and the information of the manufacturer firstly,
initializing itself and recalls its default work state and parameters, then prepare to
work after making a sound. Users may recall user-stored work states and
parameters whenever pressing [ STORE/RECALL ] key and selecting
corresponding parameter storage address, which makes the operation of the
instrument more conveniently. Press [ RESET ] key to return to the initialized work
sate and parameters when booting.
Initialized work state and parameters are set as follows:

Working state:

Continuous trigger, pulse work mode, internal trigger etc.

Pulse parameters:

“CH 17”: single pulse P1, pulse width=100.000pus

“CH 2”: single pulse P2, pulse width=300.000pus

“TRIGGER OUT”: output synchronous pulse of P1 (square)

Pulse period=1000.000us, frequency=1000.0Hz
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1.4 Data Entry

There are two ways to enter data: entry with the numeric keys, entry with the knob.
1.4.1 Entry with the numeric keys

Write in data to the display area with the numeric keys one by on from right to
left, the number on the left will overflow and lost when the entry is more than 11
numbers. The sign [ — 1 is also minus, under “offset” function, press this key to
enter into a minus. The numeric keys only make digits writed into the display area,
which are not valid till pressing unit keys([ns],[us], I ms], [s]) after the entry,
the instrument will send the data in the display area to corresponding memories
and running sections based on different functions, and output signals with new
parameters.
No matter what kind of combination of point and unit keys, the generator will
display the data in a fixed form.
For example: Input 1.5ms or 0.0015s, the valid data will be displayed as
1500.000ps.

[ ms] key is also the unit key of “Hz”, “V” and “%”.

[s] key is also the unit key of “mV”> and “mHz”.
The data entry must end with unit keys. Select frequency, time and voltage, the
generator will display corresponding unit as: Hz, pus and Vp; no unit displayed
when selecting “count”.
[ENTER] is the confirmation key, confirming the sub-menu function selected by
pressing corresponding softkey; confirming the number when inputting burst
parameter; confirming the calibration value under calibration function.

1.4.2 Input with Knob

In practical application, users may continuously adjust the signal by rotating the
knob. Press the direction key [ <Jor[>]to highlight a digit in the data display area
and move the highlighted position left or right, rotating the knob on the panel right,
the highlighted digit will increased by one continuously, do a carry to its higher
position; rotating the knob left, the highlighted digit will decreased by one
continuously, borrowing to its higher position. When using the knob to enter data,

the data entered takes effect immediately and no need to press unit key. Users
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could do rough adjustment to the data when moving the highlighted position left,
and fine adjustment when moving the highlighted position right.

The knob is applicable in many functions, users may cancel the highlighted
position with the direction key [<Jland [>] to make the rotation of knob invalid
when there is no need to use it.

Notice: Since the pulse of the generator is generated in period, when setting
frequency, some data will not increase or decrease by one continuously when
rotating the knob.

1.4.3 Data Input Method Selection

For known data, it is the most convenient to use numeric keys as it can be gotten
easily without the generating of transient data no matter how big the change of the
data is, which is so important. For the modifying of the entered data or for entering
sequence data, it will be more convenient to use the knob. So user should select
neatly according to the different applications.

1.4.4 Function Selection

Press corresponding keys in the function area to select corresponding function
module and enter into the display screen of this function.

[ MODE/TRI)key: set the working mode, burst parameter, trigger edge, range etc.,
of trigger and pulse.

[ MANUAL] key: used as manual start source under external trigger mode; used
as synchronous start signal under internal trigger mode.

[TIMING] and [CHANNEL ] key: enter into TIMING parameter and CHANNEL
parameter states of pulse and pattern respectively. Users may press this key to
switch parameters of pulse 1 and pulse 2.

[ CAL] : press this key to enter into calibration screen, including amplitude and
offset calibration.

[ STORE/RECALL] key: press this key to enter into storage screen, including
disk selection, stored data type selection, parameter storage, parameter recall etc.

[LOCAL] key: press this key to return to keypad working state when under

remote control working state.
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[ON/OFF1] and [ON/OFF2] key: open or close current channels, the indicator
of the output port on the panel indicates the open/close of output.

[ UTILITY ] additional function key: set options of other functions, including
language, screen protection, key sound, interface setting etc.

[ RESET] key: Reset the generator to booting state.

1.5 Basic Screen

The main parameter generating pulse is set on three screens, the basic screen is

used to set pattern.

1.5.1 Working Mode/Trigger Screen ( MODE/TRI)

Press [MODE/TRI] key to visit this screen, to set basic operation and working

mode requested by signals.

Highlighted Option or Sub-menu

Burst of Period Burst_ of
10 C].k ‘ Perlod

Trigger Source

Int

S?DSOur\ce

Auto

Fig. 1-3 Working Mode/Trigger screen display window
This screen includes function, the option area, the item area or parameters area and

sub-menu options etc. When selecting trigger setting option, users may set the signal as
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continuous, trigger or gate. When selecting the pulse setting, users may set the pulse as
pulse stream, pulse string (one pause following a number of signals).

On the bottom of the screen, including the number of pulse intervals of burst, pulse numbers,
the trigger source (changing with the change of working states), selection of the trigger edge,
standard frequency source, the range and so on.

Press appropriate option soft key, the selected parameters will be highlighted, and users
may set or adjust this option directly, while the rest unselected options could not be
adjusted.

1.5.2 TIMING Screen (TIMING)

Press[ TIMING Jfunction key to visit this screen, to set the timing parameter of the

almost to-be-generated signal based on its request.

Function Parameter
Indication Definition

Trigger Period
R | W | i

_Period

—| 4~ EdoeT

P i ol by

]:l 't.~ WoWo=
i Period

Timing 2
1000. 000us
Delay 0, 00bps 0.005pus(E -
Width 00, 000ps 300. 000ps
23 H—

Parameter
Fig. 1-4 The TIMING parameter display window
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On TIMING screen, you could set clock period of CH1 and CH2, and the delay,
pulse width, edge time etc. of signals.

“p s a circular mark, all the “P” following softkeys are circular marks.
1.5.3 The Channel Screen (CHANNEL)

Press [CHANNEL] function key to visit this screen, you could set the level and

state parameters of the to-be-generated signals of CH1 and CH2, and the display
of output switch state etc.

Parameter
Definition

Pulses

Trim Period

Offset

Amie ] Offset

CH1 CH2 Wiorm
Ampl 2. 500Vp 2. 500Vp
Offset 0. 000Vp 0. 000Vp
Wform Pulse l Pulse 2
State NOR NOR
Qutput Off Off

Fig. 1-5 The CHANNEL screen display window

Channel
Parameter

On the CHANNEL screen, users could visit and set amplitude, offset, waveform

and form etc. of two channels. On all screens, users may open or close the output
of channels by pressing [ ON/OFF1)and[ ON/OFF2], the open or close of output

is indicated with the LED next to the output connector. The OUTPUT on the
CHANNEL screen indicates the output state (ON or OFF).

1.5.4 Special Function Keys

The generator provides below special function keys:

Shijiazhuang Suin Instruments Co., Ltd 15



SU5202G Pulse Generator User’s Guide

[ MANUAL] key: Stop or run the generator. Users may use this key to start or
trigger the generator manually (please refer to Mode/Trigger screen) under trigger
or gate mode when no other trigger source is available.

[ STORE/RECALL Ykey: store to or recall from the local memory of the generator
the parameter setting. Local storage is state storage, indicating by “State * ”, users
may select corresponding storage position with the cursor, and store or recall
working state by pressing [(Store)] or [(Recall) .

[ LOCAL] key: unlock the lock of front panel during remote control.

1.6 Sample of Typical Signal Setting

This section provides steps of setting basic signals for the beginner of using the
SU5202G.
This section include below samples:
-Set clock signal
-Set pulse signal
-Set double pulse signal
-Set pulse string (Burst) signal
The first example is the most detailed one, and the followed is based on it in a

higher level.
1.6.1 Set clock signal

Mission: set continuous clock signal, with frequency of 10MHz, accuracy of

internal crystal oscillator, duty cycle of 50%, high level of 3.5V, low level of OV.

Duty Cycle =50%

3.5Vv |

o I e B e B e
—
\ N
f=10MHz

Fig. 1-6 Clock signal waveform
Instruction:
To set expected working mode and trigger mode:

1) Press [RESET] key to reset all parameters and working mode.
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2) Pressl MODE/TRI] key to enter into Mode/Trigger screen. The default trigger mode
is Continuous, working mode is Pulse Stream.
3) Press [CHANNEL] key to enter into CHANNEL screen, set Wform as Pulse 1.

To set expected TIMING parameter:
1) Press [TIMING] key to enter into timing menu.

2) Press [(Period ) softkey repeatedly to select [( Frequency)l , input 10 MHz by pressing
[1] + [0] + [MHz/ns] .
3) Press[(Pulse Width ) softkey repeatedly to select[( Duty Cycle )], input 50% by pressing
[51 + [0] + [Hz/V] .
To set expected level parameter:

1) Press [CHANNEL] key to enter into CHANNEL menu.
2) Press [(Amplitude ) softkey and select amplitude, input 3.5V by pressing [3] + [ #-]
+[5]1 + [Hz/V] .
3) Press [(Offset)] key to select offset, input OV by pressing [0] + [Hz/V] .
4) Press [ON/OFF1] key to open the output, the output indicator will be lighted at the
same time.
1.6.2 Setting Pulse Signal

Mission: Set continuous pulse signal, of which the period is 100ns, pulse width is 40ns,
amplitude is 3.3V, offset is 1V (high level is 4.3V, low level is 1.0V).

Pulse Width=40ns

3.3v
50% — _— D — —
1oV /| \ \
1
| | |
T+\ﬂ
Period=100ns
Fig. 1-7 Figure of pulse waveform

Instruction:

To set expected working mode and trigger working mode:

1) Press [RESET] key to reset all the parameters and working mode.
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2) Press [MODE/TRI] key to enter into working mode/trigger screen. The default
setting of trigger mode is Continuous, working mode is Pulse Stream.

3) Press [CHANNEL] key to set the Wform as Pulse 1.
To set expected timing parameter:

1) Press [TIMING] key to enter into timing menu.

2) Press [(Period) softkey to select period, input 100ns by pressing [1] + [0] + [0]
+ [ns] .

3) Press [(Width) softkey, input 40ns by pressing [4] + [0] + [ns] 40ns.
To set expected level parameter:

1) Press [CHANNEL] key to enter into channel menu.

2) Press [(Amplitude ) softkey to select amplitude, input 3.3V by pressing [3] + [ -]
+ [3) + [Hz/V] .

3) Press [(Offset)] key to select offset, input 1V by pressing [1]1 + [Hz/V] .

4) Press [ON/OFF1] key to open output, the output indicator is lighted on the same
time.
1.6.3 Setting Pulse Sequence Signal
Mission: Set pulse sequence signal of 20ms period. One signal contains two pulse of which

the periods are 1ms.
Level amplitude is 2Vpp, offset is OV.

\
’7
\
4{
\ | \
\
-
\
4‘

J J

FB_iTpuIse dela)J \

: Pulse sequence \
LPulse period repeat

Fig. 1-8 Pulse Sequence waveform
Instruction:

To set expected working mode and trigger working mode:
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1)  Reset all parameters and working mode.
2) Press [MODE/TRI] softkey to enter into Mode/Trigger screen.
3)  Press[(TriggerM )l to move to Continuous and press [ENTER] key to confirm, the
default state of the generator is Continuous.
4)  Movwe to Pulse and select Burst.
5) Press [(Burst of Period) , input 20CLK by pressing [2] + [0] + [ENTER] .
6)  Press [(Burst of Count) , input 5 by pressing [5] + [ENTER] .
To set expected TIMING parameter:
1) Press [TIMING] softkey.
2) Output pulse period 1ms.
3) Regarding output 1, the output pulse width is 100us.
4) Regarding output 2, the pulse delay is 250us, pulse width is 150ns.
To set expected LEVEL parameter:
1) Press [CHANNEL] softkey.
2) Setthe [Wform] of CH2 as Double P.
3) Regarding CH1, set the offset as 0.0mV, amplitude as 2.00V.
4) Regarding CH2, set the offset as 0.0mV, amplitude as 2.00V.
5) Press [ON/OFF1)and [ ON/OFF2] key to open the output, the indicator of output

is lighted on the same time.
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Chapter 2 Guide for Advanced User

This chapter provides detailed setting method for advance user.

Including below setting:
-Mode/Trigger screen setting
-TIMING screen setting
-CHANNEL screen setting
-Store/Recall screen setting
-Calibration screen setting

-Additional system function setting

Below content make detailed explanation to each working screen.
2.1 Mode/Trigger Screen (MODE/TRI)

This section makes detailed explanation to Mode/Trigger screen.

Below is the setting window of MODE/TRI display screen:

Ful

Triggdger Mode

i Triggered
L 1
‘lﬂlﬂm I l’",l LG Gated

Pulse Mode

EXT Width

Fig. 2-1 Mode/Trigger screen display window
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Users may set the working mode of the generator on this screen, including trigger
and pulse working mode selection, burst parameter setting, trigger source
selection, trigger edge, range and other parameters’ setting.

Below table shows the relationship between working modes:

Trigger
. . . External
working Continuous Trigger Gate .
pulse width
mode
Trigger
Pulse . .
working Pulse Sti Pulse | Pulse String | Pulse Pulse String
rin
mode :
Pulse type Single/Double Single/Double Single/Double
Length 2-65535 2-65535 2-65535
Period MAN
INT Osc INT Osc INT Osc
source EXT
MAN key MAT key MAN key
Start source
EXT EXT EXT
TRIGGER .
Mark each generated pulse period
ouT

2.1.1 Typical Pulse Time Sequence

According to different settings of trigger and pulse working modes, below
content gives a number of typical time sequence figures of corresponding
working modes.

2.1.1.1 Continuous Pulse Working Mode

Below are time sequence figures of typical trigger working mode “ Continuous”

and pulse working mode “Pulse Stream” waveforms.

Shijiazhuang Suin Instruments Co., Ltd 21




SU5202G Pulse Generator User’s Guide

| ! |
| Period | |
< : :
* : :
Period Source:
Internal Oscillator
i Pulse 1
I |
e 1NN
Single pulse oy
| |
| i Pulse 2
|
| |
| |
| |
|

Bi-pulse
TRIGGER
ouT

Fig. 2-2 Continuous pulse working mode waveform
It can be seen from the figure that CH2 output double pulses, of which the first pulse is
actually "pulse 1" of "CHL1", the "Pulse 2" is actually the single pulse P2 of "CH2", so when
single pulse and double pulse work simultaneously, if the single pulse parameters are
modified, the double-pulse parameters will change along with the modification, and vice
versa.
Features: Continuous trigger of internal oscillator generates pulse period, TRIGGER OUT
output each pulse period synchronously.
2.1.1.2 Continuous pulse string working mode
Below are time sequence figures of typical trigger working mode “Continuous”

and pulse working mode pulse working mode “Burst” waveforms.
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Pulse sequence of 3 pulse periods

|
| Period
|
|

|
Period Source:
Internal oscillator
| !

|
|
|
|
|
|
|

OUTPUT 1

Single
pulse

OUTPUT 2
Bi-pulse

TRIGGER J ‘ ‘ ‘

out | | ‘
| |

/)
oL
L

Fig. 2-3 Continuous pulse sequence working mode waveform
Features: continuously repeated pulse sequence period, users may select period
of each pulse sequence with range of 2— 65535, the period of each pulse is

marked with TRIGGER OUT.

NOTICE: The burst period value must be more than the product of period
value of pulse 1 and number of burst. If the periods of pulse 1 and

pulse 2 are the same, pulse 2 bursts as well.
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2.1.1.3 Trigger Pulse Working Mode
Below is the typical time sequence of trigger working mode TRG’D BY and pulse
working mode PULSES.

Trydby: [

|
|
|
Start source: !
Ext TRIG or MAN key | /
|

;

|

|

|

|

|

|

|

|

| |
| |
outpuT1 |/ | |
|

|

|

|

|

|

|

|

|

|

|

|

|

Single pulse |
|
|
|
OUTPUT ZM r
Bi-pulse !
|
|
TRIGGER OUT

]

Fig. 2-4 Waveform of trigger pulse working mode
Features: Single-pulse period is triggered by the valid hop edge of selected starting source,
users may press in the [MANUAL] key on the front panel and trigger when
releasing, or trigger with the rising or falling edge of EXT INPUT (External signal),
mark each pulse period with TRIGGER OUT. The abowe figure is an example of trigger
with rising edge.
2.1.1.4 Trigger Pulse String Working Mode
Below is the typical time sequence of trigger working mode TRIGGERED and
pulse working mode BURST.
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EXT TRIG the delay of desynchronizing internal
Trydby: f oscillator=n, n<5ns

Arming Source:
Ext Input or MAN key —!

|
|
1
|
:Kﬁ #‘ulse sequence of 3 p:ulse perieds—ﬂ‘ !
erio
PERIODSOURCE = ‘

Internal oscillator H m
OUTPUT 1 !
Single pulse

|
|
|
OUTPUT 2 |
Bi-pulse :
|
TRIGGER J ‘ ‘ ‘

ouT |

Fig. 2-5 Waveform of trigger pulse string working mode
Features:
® Pulse string period is triggered by the valid hop edge of the selected starting source.
- Trigger by pressing and then releasing the  [MANUAL] on the front panel.
- Trigger with the rising/falling edge of EXT INPUT (External signal).
® Select number of pulse period of each pulse string within the range of 2-65535.
® The TRIGGER OUT marks each pulse period.
2.1.1.5 Gate Pulse Working Mode
Below is the typical time sequence of trigger working mode GATED and pulse working
mode PULSES.
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EXT TRIG the delay of desynchronizing
Gated by: [ internal oscillator =fixed delay+5ns
Start source N
(Gated by:) J ‘ \\
Ext TRIG or MAN ke! o
Period
PERIOD SOURCE T T T T
Internal oscillator —
OUTPUT 1 /—\ /—\
Single pulse ~ |
OUTPUT 2
oure L WU WY L U
TRIGGER | ‘ ‘ ‘
ouT
Fig. 2-6 Gate pulse working mode waveform
Features:

@ The pulse period is opened by the valid level of selected starting source (open the
gate):
- Press the  [MANUAL] key on the front panel to open the gate and release to
close.
- EXT INPUT (External signal) gate is opened by high level.

® The TRIGGER OUT marks each pulse period.

® Both of the [MANUAL] key on the front panel and external TRIGGER INPUT
could be used as the gate switching signal, the two cannot be triggered

simultaneously.
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2.1.1.6 Gate Pulse String Working Mode
Below is the typical time sequence of trigger working mode GATED and pulse working
mode BURST.

Gated by: J L EXT TRIG the delay of desynchronizing

internal oscillator=fixed delay+5ns

ARMING SOURC //
(Gated by:) o
Ext Input or MAN key Pulse sequence ! N
Period of 3 pulse |
erio period |

PERIOD SOURCE T T T // m m

Internal oscillator—

OUTPUTL | j—\ /—\ /—\ // /—\ /—\

Single pulse

Bi-pulse —

TRIGGER _ | ‘
ouT i

Fig. 2-7 Gate pulse string working mode waveform

Features:

® The pulse period of pulse string is started by the valid level of selected source (gate),
both of which could not be triggered simultaneously:
- press and release the  [MANUAL] key on the front panel the first time to open the
gate, press again to close.
- for EXT INPUT (External signal), open/close the gate with high and / or low level.
Select number of pulse period of each pulse string within the range of 2-65535.
The TRIGGER OUT marks each pulse period.
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2.1.1.7 Working Mode of External Pulse Width
Under external pulse width working mode, the pulse width is determined by the external
signal.
@® The pulse signal is defined by the external signal:
- [MANUAL] key: press this key to generate leading edge, press again to generate
after edge.
- EXT-TRIG: the rising edge of EXT INPUT generates leading edge, the falling edge of
it generates after edge.
@® Under this mode, users may not edit the period, delay and width of the output pulse,
since these three parameters are defined by external signals.
2.1.2 Burst Parameter Setting
Burst function contains two parameters: burst period and burst length, the

definition of parameter is:

Burst length (5 single pulse)

L

RN RN REnEIN

|
@Tpulse dela)J

LPU Se perio Burst period |

Fig. 2-8 Burst waveform
Burst length means the pulse numbers generated by single burst, burst period means the
number of burst length of each pulse period, this length is the positive integer multiples of
pulse period. Users may adjust these two parameters with numeric keys or knob, the entry
with numeric keys must be natural numbers greater than 1 and less than 65535, and end
with  [ENTER] key. The relationship between the two is: Burst period greater than the
product of burst length and the period of the single pulse.

2.1.3 Display of Trigger Source
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The trigger source of the generator is not set with the keyboard directly, different trigger

source is adjusted and displayed automatically along with the setting of the trigger mode.
2.1.4 Trigger Edge Setting

The pulse period is generated by the trigger of rising or falling of pulse edge, the trigger
pulse source includes internal oscillator, external trigger and manual trigger. The trigger
edge default of the generator is the rising edge. Press [(trigger edge) softkey to set the

trigger edge of the internal crystal oscillator and external trigger pulse, the trigger waveform

is shown as below figure, manual trigger is not valid since no synchronous trigger output

now.
| | |
| Period I I
< : :
1 ! |
Internal oscillator
or external trigger
i Pulse 1
|
CH 1 single ! /—\ /—\ /—\
pulse ‘
|
} Pulse 2
|
|
|
|

TRIGGER
ouT

Fig.2-9 Trigger of rising edge
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| | |
| Period } }
< : :
} I I
Internal oscillator
or external trigger
i Pulse 1
|
CH 1 single | /—\ /—\
pulse ! ‘
|
| Pulse 2
|
|
|
|

CH 2 Bi-pulse / \ / | / \
TRIGGER
ouT

Fig. 2-10 Trigger of falling edge

2.1.5 Standard Frequency Selection Setting

In order to improve the measurement accuracy, users may use an external higher accurate
crystal oscillator, or in order to eliminate measurement errors due to the impact of the
crystal oscillator, the users may input external standard frequency to the “external standard
frequency” port on the rear panel, so the measurement system will use a unified
synchronous clock. When an external frequency is connect to the input port of the generator,
an “EXT” mark will show on the upper of the display screen to indicate the success of input.
The default setting of standard frequency selection of the generator is "Auto", that means
the generator chooses external standard frequency when an external standard frequency is
available, otherwise the internal standard frequency will be chosen by the generator. Users
may set the standard frequency on the Mode/Trigger screen interface Manually. When use
internal standard frequency, a 10MHz internal clock signal will output from the "internal
standard frequency output" port, this signal may be used as a unified synchronous clock

signal in measurement system.
2.1.6 Parameter Range Setting

Press softkey [(Range) to select range conversion function, the generator will switch

between high rang and low range while pressing this key repeatedly.
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Low range: the minimum time interval is 5ns, the timing parameter setting range is 5ns ~
4s , unit of time is “ps”.

High range: the minimum time interval is 10us, the timing parameter setting range is
0.01ms~10000s , unit of time is “ms”.

Press softkey [(Range)l repeatedly to switch between this two ranges circularly, the
difference of this two ranges are marked by the time unit “ms” and “ps” .

NOTE: Parameter range setting is valid for all output channels and

waveforms simultaneously.
2.2 The timing screen (TIMING)

Press [TIMING] key to visit timing screen.

Function Parameter

indication definition
Frequency
period setting

| Tr~ igger Peri od |

—| - EdgeT

Wi el
Dtuoyo=
i Period

Timi:

Per [MUEMEGERE  1000. 000us

Delay 0, 005

Widt 100, 000ns 300. 000us
( Off

Timing
parameter Fig. 2-11 The timing screen

On the timing screen, the characteristics of timing parameter is shown as below figure (Fig.

2-12)
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Trigger period 1
TR1 ﬂ ﬂ
\
TRIGGER
out D1 W1
P1
Trigger period 2
TR2 [
D1 w2
0 <—>’<';|=4—

DOUBLE P 2‘ \—‘

Fig. 2-12 Characteristics of pulse timing parameters

2.2.1 Setting of pulse frequency and period

It can be seen from the Figure 2-12, that periods of the trigger signal and the pulse signal
are completely the same, the pulse period begin with the falling edge of the trigger signal
TR 1 and TR 2, so the trigger signal TR 1 and TR 2 is a narrow pulse. Under the external
trigger mode, trigger with the rising edge, after being synchronous with the internal 200M
clock of the generator, the period will be triggered by the falling edge of the 200M clock.
On the Timing screen, press the [(PeriodJsoftkey and select the period setting, press it again
to convert to frequency setting, the period(frequency) could be set with the numeric keys or
knob under internal trigger mode, under external mode, if the period(frequency)setting of
external trigger signal is less than pulse width value plus delay time value, the over section
of the pulse waveform will be cutoff or wrong waveform will happen, thus the generator
will output incomplete pulse waveform.

Note: 1. Period setting is suggested to choose, since the internal trigger signal of the
generator works with the period parameters, the frequency inputted and displayed is
converted from the period with mathematical conversion, in order to ensure the minimum
resolution of the period, when setting frequency, users may notice that, the display value is
usually different from the setting value, especially when the frequency is comparatively
high.
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2. The generator will work with the new setting value of frequency only after the complete
of current trigger period. This is acceptable when the current period is short, but it is
inconvenient for the user to operate if the period last for a long time, in this case, users may
just press the [Trigger] key, the generator will work with the new parameters immediately
and start a new trigger period. This method can also make the output pulse with an external

event (such as second hand of watches) manual synchronous.
2.2.2 Single Pulse Parameter Setting

There are two time parameters to set for single-pulse "delay" and "pulse width (duty cycle)".
The time interval between the rising edges of sync pulse and of the single pulse P1 is delay
time D1 of the single pulse, the time interval between the rising edge and the falling edge of
the single pulse is the pulse width W1 of the single pulse. The definitions of delay time and
pulse width of single pulse P2 is the same as of single pulse P1.

2.2.2.1 “Delay” Setting

It shows in the Figure 2-12 relationship between parameters that, "TRIGGER OUT" is
taken as a time reference benchmark of other pulses, and only use the sync pulse as a
benchmark of comparison, does the pulse delay time make sense. If there is no sync pulse
as the benchmark of comparison, when single pulse waveforms output continuously, the
time after the falling edge of a former pulse will be followed by the “delay time” of the next
pulse, the sum of these two time could be defined as the time interval between the two
pulses, which in fact equal to the pulse period minus the pulse width, the "delay time" of the
pulse may be indistinguishable, so the users should set the delay time as its minimum when
no synchronous signal used.

Press the soft key of [ delay] and select the delay time value of pulse 1 or pulse 2.
The selected value will be display in inverse light. The delay parameters can be
set directly by the number keys. They can also be adjusted continuously by the
hand-knob. “TRIGGER OUT” is always taken as the synchronic signal of P1 in
“Channel 1”. Because no synchronous signal for “Channel 2”7, it does not make
any sense for the “Delay” parameter of “Channel 2” when “Channel 1” and
“Channel 2” have the different periods. When “Channel 1” and “Channel 2” have
the same periods, only by pressing the [ MANUAL] once can “TRIGGER OUT”
have the same pulse phase as “Channel 2” so that “TRIGGER OUT” will be the

synchronic signal simultaneously for “Channel 1” and “Channel 2”. The “Delay”
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parameters for the two signals stand for the time intervals between the up edge of
the synchronic pulse and the up edge of the two pulses respectively.

2.2.2.2 Setting of “Pulse Width”

Press soft key[(Pulse Width)key, select pulse width time value of pulsel or pulse 2, then set
pulse width parameter with numeric keys directly or adjust continuously with the knob.
“Pulse Width” parameter means the time interval between the rising edge and the falling
edge of the pulse.

2.2.2.3 Setting of “Duty Cycle”

Press soft key [(Pulse Width) key to convert to duty cycle setting, select duty cycle value of
pulse 1 or pulse 2, then set duty cycle parameter with numeric keys directly or adjust
continuously with the knob. “Duty Cycle” means the percentage of pulse width value to its
period, it is not an independent parameter, but just a mathematical value after the setting of
pulse period and pulse width, the error of duty cycle will be comparatively large when the
period is small or conflicts with time parameter, so users should better to not to use duty
cycle. Based on usual use custom, the instrument is defined as: when setting duty cycle, the
period is fixed, while the pulse width changes along with the setting; when setting period,
the duty cycle is fixed, while the pulse width changes along with the setting. When setting
pulse width, the period is fixed, while the duty cycle changes along with the setting. One
point need to under consideration, a pulse period contains two parameters of pulse width
and delay, the possible maximum value of pulse width is the difference between period
value and delay value, if the delay is not the minimum, the upper limit of pulse width will
be limited, that means setting the “delay ” to its minimum will make the duty cycle changes
within the range of 0.01% ~99.99%.

2.2.2.4 Double pulse P12

Double pulse P12 is synthesized by single pulse P1 and P2, Fig 2-12 show that in the
double pulse, the delay time of pulse 1 is D1, pulse width is W1; the delay time of pulse 2 is
D2, pulse width is W2.

2.2.3 The relationship between pulse parameters

The individual parameter is independent of the pulse parameters. But there are
some restriction relations as a whole. To ensure the output of pulse waveform,

the period, delay and pulse width must follow below rules:

Period >Delay+ Pulse Width+10ns (low range)
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Period>Delay+ Pulse Width+20us Chigh range)
Regarding the rules, the parameter of pulse delay is limited by the internal period numbers,
the sum of pulse delay and pulse width is less than the period value, when the settings of
parameters conflict, in order to ensure the output of pulse signal, the generator will
automatically reduce the delay, if still could not meet the requirement the above rules even
if the delay is down to the minimum, the generator will automatically reduce the pulse

width to ensure the output of pulse.
2.2.4 Output Measurement

with 10° crystal oscillator, the generator outputs more accurate pulse period and time
interval, meeting the needs of kinds of measurements.

2.2.4.1 Frequency and Period Measurement

CH1, CH2, and TRIGGER OUT can be directly used to measure frequency and period
measurements, but the trigger signal of the internal instruments works according to the
period parameters, the input and display of frequency are the result of mathematical
conversion, so there may be some mathematics conversion error in frequency measurement,
and period measurement is recommended in precise measurement.

2.2.4.2 Time Interval Measurement

Pulse waveform (Figure 2-12) shows that, the rising and falling edge of each pulse
waveforms are strictly time-related each other, it has fixed time interval between the rising
and falling edges. According to different application, you can use the rising and falling
edges of single signal to measure single pulse width W1 and W2, use the rising edges of
"TRIGGER OUT" and P1 to measure the delay time D1, when the period of the Pulse 1 and
"Pulse 2 " are the same, set the delay time D1 of the pulse 1 to its minimum, set and
measure pulse interval by changing the delay time D2, but sometimes users need to press
the [MANUAL] key to make the" TRIGGER OUT "and" Pulse 2 " phase-synchronous.
2.2.4.3 External Standard Frequency Input

In order to improve the measurement accuracy, users may use an external higher accurate
crystal oscillator, or in order to eliminate measurement errors due to the impact of the
crystal oscillator, the users may input external standard frequency to the “external standard
frequency” port on the rear panel, so the measurement system will use a unified
synchronous clock. When an external frequency is connected to the input port of the

generator, an “EXT” mark will show on the upper of the display screen to indicate the
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success of input. The default setting of standard frequency selection of the generator is
"Auto", that means the generator chooses external standard frequency when an external
standard frequency is available, otherwise the internal standard frequency will be chosen by
the generator. Users may set the standard frequency on the Mode/Trigger screen interface
manually. When use internal standard frequency, a 10MHz internal clock signal will output
from the "internal standard frequency output" port, this signal may be used as a unified

synchronous clock signal in measurement system.
2.3 Channel Screen (CHANNEL)

Press [CHANNEL] key to visit channel screen. This key is a circular key to select CH1
and CH2 circularly.

PulseS oy

Trigger Period i
£ h T

Offset
Fmel Offset

CH1 CH2
Ampl 2. 500Vp 2. 500Vp
Offset 0. 000Vp 0. 000Vp
Wform Pulse 1 Pulse 2
State NOR NOR
Qutput Off Off

Fig. 2-13 Channel screen

Below content make detail explanation to the parameters on the screen.
2.3.1 Pulse Amplitude Setting
Press softkey [(Amplitude) to display pulse amplitude value of current channel. The unit of

amplitude value is single peak value Vp, users may input digits with the numeric keys, and
the current channel will generate pulse signal based on the amplitude value sets; or adjust

the amplitude continuously with the knob. In order to make the noise and distortion as small
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as possible when using small signal, when the output amplitude is less than 1V, the
amplitude is directly output without amplified by the power amplifier, and is adjusted with
Schmidt method at 1V, converted when up to 1.1V, switched when down to 0.96V, to
prevent the amplitude from being affected by frequent adjustment within a small range, and
small signal will have high resolution and signal-noise ratio, while low distortion. But when
switching, transient overshoot may happen sometimes, and the user must consider this point
to prevent the connected device from being backing out.

2.3.2 Pulse Offset Setting

Press [(Offset) soft key, select DC offset value of the pulse of current channel, users may
use the number keys to enter the "offset" value, and the output pulse of current channel will
generate the setting DC offset. Users may also continuously adjust the pulse offset with the
digital knob. With the pulse offset function, the output pulse could generate kinds of DC
offsets to meet the requirement of different logic level like TTL, C