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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the
instrument. PRODIGIT assumes no liability for the customer's failure to comply with these
requirements.

GENERAL

This product is a Safety Class 1 instrument (provided with a protective earth terminal). The protective
features of this product may be impaired if it is used in a manner not specified in the operation
instructions.

ENVIRONMENTAL CONDITIONS

This instrument is intended for indoor use in an installation category I, pollution degree 2 environments.
It is designed to operate at a maximum relative humidity of 80% and at altitudes of up to 2000 meters.
Refer to the specifications tables for the ac mains voltage requirements and ambient operating
temperature range.

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage and the correct fuse is installed.
GROUND THE INSTRUMENT

This product is a Safety Class 1 instrument (provided with a protective earth terminal). To minimize
shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. The
instrument must be connected to the ac power supply mains through a three conductor

power cable, with the third wire firmly connected to an electrical ground (safety ground) at the power
outlet. Any interruption of the protective (grounding) conductor or disconnection of the protective earth
terminal will cause a potential shock hazard that could result in personal injury.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal blow, time delay, etc.)
should be used. Do not use repaired

Fuses or short circuited fuse holder. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified service personnel. Do not replace components with power
cable connected. Under certain conditions, dangerous voltages may exist even with the power cable
removed. To avoid injuries, always disconnect power, discharge circuits and remove external voltage
sources before touching components.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT EXCEED INPUT RATINGS.

This instrument may be equipped with a line filter to reduce electromagnetic interference and must be
connected to a properly grounded receptacle to minimize electric shock hazard. Operation at line
voltages or frequencies in excess of those stated on the data plate may cause leakage currents in
excess of 5.0 mA peak.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform any
unauthorized modification to the instrument. Return the instrument to a PRODIGIT ELECTRONICS
Sales and Service Office for service and repair to ensure that safety features

are maintained.

Instruments which appear damaged or defective should be made inoperative and secured against
unintended operation until they can be repaired by qualified service personnel.



y2.:{0)))(eJhlll DECLARATION OF CONFORMITY c €
Instrument Professional

Company Name: PRODIGIT ELECTRONICS CO., LTD
Address: 8/F, No0.88, Baojhong Rd., Sindian City, Taipei County,Taiwan, R.O.C.

Declares under sole responsibility that the product as originally delivered

Product Names: DC Electronic Loads

Model Numbers: 3330F - 3332F ~ 3336F - 3300F ~ 3302F - 3305F

(And other customized products based upon the above)

Product Options:

This declaration covers all options and customized products based on the above products.

Complies with the essential requirements of the Low Voltage Directive 73/23/EEC and the EMC
Directive 89/336/EEC (including 93/68/EEC) and carries the CE Marking accordingly.

EMC Information:

Class | a sample of the product has been assessed with respect to CE-marking according to the Low
Voltage Directive (73/23/EEC& 93/68/EEC) and EMC Directive (89/336/EEC,92/31/EEC, & 93/68/EEC)
and Found to comply with the essential requirements of the Directives.

The Standard(s) used for showing the compliance and the full details of the results are given in the
Test Reports as detailed below:

Safety Information:
Safety standards following:
IEC 61010-1:2001 / EN 61010-1:2001

Jun 25, 2010 /}f b oy
V N

Date
Larsson Tsou / R&D Assistant Manager

The holder of the verification is authorized to use this verification in connection with the EC declaration
of conformity according to the Directives. The CE marking may only be used if all releveant and
effective EC Directives are complied with. Together with the manufacturer's own documented
production control, The manufacturer (or his European authorized representative) can in his EC
Declaration of Conformity Verify compliance with the directives.



SAFETY SYMBOLS

J— Direct current (DC)

QA% Alternating current (AC)
P Both direct and alternating
3~ Three-phase alternating current

@ Protective earth (ground)

| on (Supply)

Q Off (Supply)
—{ 1 Fuse

A Caution ! Refer to this manual before using the meter.

A Caution, risk of electric shock

CAT IV — Is for measurements performed at the source of the low-voltage

installation.
CAT Ill - Is for measurements performed in the building installation.
CAT Il — Is for measurements performed on circuits directly connected to the low-

voltage installation.

CAT I — Is for measurements performed on circuits not directly connected to Mains.
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Chapter 1 Introduction
1-1. General description

3330F series electronic load is designed to test the evaluation of the DC power supply
specifications of features, battery life characteristics of electronic components and
specifications for such purposes.

3330F series electronic load modules can be operated on the 3300F, 3302F, 3305F
Electronic Load mainframe, work in the 3300F, 3302F, 3305F,150 sets store/recall memory
of mainframe, GPIB/RS232/USB/LAN interface and panel can be manually operated action,
on the 3300F, 3302F, 3305F, please refer to the machine frame of the operating manual.

The power contour of 3330F CHA 250 watts Electronic Load is shown in Fig 1-1; it has an
input from 0-60A, and 0-80V current and voltage operating range respectively. The power
contour of 3330F CHB (80V, 6A, 50W), 3332F CHA and CHB (80V, 24A 120W), 3336F
CHA and CHB (80V, 3A, 40W) Electronic Load are shown in Fig 1-2, 1-3 and 1-4

respectively.

Vv

80V
250W CONTOUR

30
15
10
4.166 :
06 ———— R ——] I
0 3125 8.333 16666 25 60A

Fig 1-1 3330FCHA 80V/60A/250W power contour
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Fig 1-2 3330F CHB 80V/6A/50W power contour
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Fig 1-3 3332F CHA & CHB 80V/24A/120W power contour
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Fig 1-4 3336F CHA & CHB 80V/3A/40W power contour
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The operating mode of 3330F series Electronic Load includes Constant Current ( CC )
mode, Constant Resistance ( CR ) mode, Constant Voltage ( CV ) mode, and Constant
Power ( CP ) mode. The wide-range dynamic load with independent rise/fall current slew
rate and analog programming input with arbitrary waveform input is available in Constant
Current and Constant Power mode, this feature enable 3330F series electronic load to
simulate real world load.

CC Mode:
With the operating mode of Constant Current, the 3330F series electronic load will sink a

current in accordance with the programmed value regardless of the input voltage (see
Fig.1-5).

I
CcC A

CURRENT SETTING
LOAD

INPUT VOLTAGE

Fig 1-5 Constant Current mode

CR Mode:

At Constant Resistance mode, the 3330F series Electronic Load will sink a current linearly
proportional to the load input voltage in accordance with the programmed resistance
setting (see Fig 1-6).

I
A

Ic%ﬁAEENr RESISTANCE
SETTING
= V
INPUT VOLTAGE

Fig 1-6 Constant Resistance mode
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CV Mode:
At Constant Voltage mode, the 3330F series Electronic Load will attempt to sink enough
current until the load input voltage is equaled to the programmed value (see Fig 1-7).

>}—4

A VOLTAGE
LOAD SETTING
CURRENT
= V

INPUT VOLTAGE

Fig 1-7 Constant Voltage mode

CP Mode:
At Constant Power mode, the 3330F series Electronic Load will attempt to sink load power
(load voltage x load current) in accordance with the programmed power. (see Fig 1-8).

POWER
SETTING

Fig 1-8 Constant Power mode
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Dynamic wave form definition:

There are six parameters to generate dynamic wave form or pulse wave form, the 3330F
series Electronic Load will sink current from power source proportional to the dynamic
wave form, the dynamic wave form definition is shown in Fig 1-9. The period of dynamic
wave form is Thigh + Tlow, dynamic frequency = 1 /( Thigh + Tlow ), the Duty cycle = Thigh
/ ( Thigh + Tlow )

The Dynamic load can simulate real world load condition, it provides a better testing and

evaluation for the power source products, the dynamic loading is available for CC
(Constant Current) and CP (Constant Power) mode.

A

LOAD

CURRENT
HIGH LOAD
LOAD
LOW LOAD
LEVEL

=V
SLEW RATE *—— Ty re— Ty —>

Fig 1-9 Dynamic Wave form

The load current level and load status can be set on Front panel of each load module,
mainframe store/recall memory, or GPIB/RS-232 command through mainframe interface, it
is called module operation, mainframe store/recall operation, and GPIB/RS-232 remote
operation respectively, the load input voltage and load current can be read back to
computer through GPIB or RS-232 bus.

The mainframe store/recall and GPIB/RS-232 remote operation is described in
3300F/3302F/3305F mainframe's operation manual.

Slew Rate:

Slew rate is defined as the change in current or voltage over time. A programmable slew
rate allows a controlled transition from one load setting to another to minimize induced
voltage drops on inductive power wiring, or to control induced transients on a test device
(such as would occur during power supply transient response testing).

In cases where the transition from one setting to another is large, the actual transition time
can be calculated by dividing the voltage or current transition by the slew rate. The actual
transition time is defined as the time required for the input to change from 10% to 90% or
from 90% to 10% of the programmed excursion. In cases where the transition from one
setting to another is small, the small signal bandwidth of the load limits the minimum
transition time for all programmable slew rates. Because of this limitation, the actual
transition time is longer than the expected time based on the slew rate, as shown in Figure
1-10
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Slew Rate

Slew Rate —»

Voltage (Volts)
Or
Current (Amps)

I
|
T ' -
| . | Time
L Expected time : ms
«—l
| I
| |
: Actual Time |
- |

A
Y

Fig 1-10 Rise Time Transition Limitation

Therefore, both minimum transition time and slew rate must be considered when
determining the actual transition time.

Following detail description is exclude in operation manual.

The minimum transition time for a given slew rate as about a 30% or greater load change,
The slew rate increases from the minimum transition time to the Maximum transition time
at a 100% load change. The actual transition time will be either the minimum transition time,
Or the total slew time (transition divided by slew rate), whichever is longer.

Use the following formula to calculate the minimum transition time for a given slew rate
Min transition time=18/slew rate (in amps/second).
7.2uS(18A/2.5) x 0.8(10%~90%) =5.76uS

Use the following formula to calculate the maximum transition time for a given slew rate
Max transition time=60/slew rate (in amps/second).
24uS(60A/2.5) x 0.8(10~90%) = 19.2uS

EX. CCH=12A, CCL=0A Slew Rate = 2.5A, the expected time is 3.84uS but the actual transition
Time will be limited to 5.76uS
4.8uS( 12/2.5)x 0.8(10%~90%) = 3.84uS
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1-2. Features
1.2.1 Flexible configuration of plug-in Electronic Load module and mainframe.
1.2.2 CC,CR,CV, CP, Dynamic, and Short Operating Mode.
1.2.3 RS-232/GPIB/USB / LAN control interface features, including the setting of the
Load condition and voltage current meter read back.
1.2.4 Dual -high precision / high-resolution 16-bit voltage, current meter and power meter,
And with GO / NG discrimination capability.
1.2.5 Built-in pulse generator includes wide Thigh/Tlow dynamic load range, independent
Rise/Fall load current slew rate control, and High/Low Load level.
1.2.6 Controllable load current slew rate of load level change, load ON/OFF switch
Change and power supply turn ON.
1.2.7 Short circuit test and current measure capability
1.2.8 Automatic Voltage Detecting capabilities and programmable Vsense on / off the set
Function.
1.2.9 Protection features include over voltage, over current, over power, over
Temperature and reverse polarity protection.
1.2.10 Digital Calibration
1.2.11 Advance Fan speed control
1.2.12 Up to 150 Sets Store/Recall EEROM memory
1-3. Accessories
a 4mm Banana Plug (Red) 2PC
b 4mm Banana Plug (Black) 2PC
¢ 2mm Banana Plug (Red) 2PC
d 2mm Banana Plug (Black) 2PC
e Hook Terminal Y type Large size terminal 4PCS
f 3330F series operation manual 1PC

N

d [ o € [T1CT 4 ples |
b — =

C [+ Red 2 ples

d ([ = Black 2 plcs

~

Red 2 ples

Black 2 plcs
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PRODIGIT

Accessories Installation Description

1.3.1
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1-4. Specifications

Model 3330F 3332F 3336F

Power 250W 50W 120Wx2 40Wx2

Current 0~60A 0~6A 0~24A 0~24A 0~3A 0~3A
Voltage 0~80V 0~80V 0~80V 0~80V 0~80V 0~80V
Min. Operating Voltage 0.8V @ 60A 0.8V @ 6A 0.8V @ 24A 0.8V @ 24A 0.4V @ 3A 0.4V @ 3A
Constant Current Mode

Range ! 0~6A/60A 0~0.6A/6A 0~2.4A/24A 0~2.4A/24A 0~0.3A/3A 0~0.3A/3A
Resolution 0.1mA/1TmA 0.01mA/0.1mA 0.04mA/0.4mA 0.005mA/0.05mA

Accuracy + 0.1% (Setting + Range) + 0.1% (Setting + Range) + 0.1% (Setting + Range)
Constant Resistance Mode

Range 0.01335~1.335~80.1KQ 0.1335~13.35~801KQ 0.0333~3.33~199.8KQ 0.0333~3.33~199.8KQ 0.267~26.7~1602KQ 0.267~26.7~1602KQ
Resolution 22.25p Q/12.484p S 222.5p 0/1.2484p S 55.55 Q/5p S 4454 Q/0.6242u S

Accuracy 0.2% OF (Setting + Range) 0.2% OF (Setting + Range) 0.2% OF (Setting + Range)

Constant Voltage Mode

Range 6V/80V 6V/80V 6V/80V 6V/80V 6V/80V 6V/80V
Resolution 0.135mV/1.35mV 0.135mV/1.35mV 0.135mV/1.35mV

Accuracy + 0.05% (Setting + Range) + 0.05% (Setting + Range) + 0.05% (Setting + Range)

Constant Power Mode

Range 25W(Imax.=6A)/250W 5W(Imax.=0.6A)/50W 12W(Imax.=2.4A)/120W 12W(Imax.=2.4A)/120W 4W(Imax.=0.3A)/40W 4W(Imax.=0.3A)/40W
Resolution 0.417mW/4.17mW 0.084mW/0.84mW 0.2mW/2mwW 0.2mW/2mw 0.067mW/0.67mW 0.067mW/0.67mW
Accuracy + 0.5% (Setting + Range) + 0.5% (Setting + Range) + 0.5% (Setting + Range)

Dynamic Mode -CC

Timing

Thigh & Tlow 0.050~9.999 / 99.99/ 999.9 / 9999mS 0.050~9.999 / 99.99/ 999.9 / 9999mS 0.050~9.999 / 99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS 0.001/0.01/0.1/1mS 0.001/0.01/0.1/1mS

Accuracy 1uS/10uS/100uS/1mS + 50ppm 1uS/10uS/100uS/1mS + 50ppm 1uS/10uS/100uS/1mS + 50ppm
4mA~250mA/uS 0.4mA~25mA/uS 1.6mA~100mA/uS 1.6mA~100mA/uS 0.2mA~12.5mA/uS 0.2mA~12.5mA/uS

Slew rate 40mA~2500mA/uS 4mA~250mA/uS 16mA~1000mA/uS 16mA~1000mA/uS 2mA~125mA/uS 2mA~125mA/uS

Resolution 1mA/10mA 0.1mA/1mA 0.4mA/4mA 0.05mA/0.5mA

Accuracy (5% of setting) + 10 uS

Min. Rise Time 24uS(typical) 24uS(typical) 24uS(typical)

Current

Range 6/60A 0.6A/6A 2.4/24A 2.4/24A 0.3/3A 0.3A/3A

Resolution 0.1mA/1mA 0.01mA/0.1mA 0.04mA/0.4mA 0.005mA/0.05mA

Accuracy + 0.1% (Setting + Range) + 0.1% (Setting + Range) + 0.1% (Setting + Range)

Measurement

Voltage Read Back

Range (5 Digital)

0~6V/81V 0~6V/81V

0~6V/81V 0~6V/81V

0~6V/81V 0~6V/81V

Resolution

0.1mV/1.35mV

0.1mV/1.35mV

0.1mV/1.35mV

Accuracy

+ 0.025% (Reading + Range)

+ 0.025% (Reading + Range)

+ 0.025% (Reading + Range)

Current Read Back

Range (5 Digital) 0~B6A/60A 0~0.6A/6A 0~2.4A/24A 0~2.4A/24A 0~0.3A/3A 0~0.3A/3A
Resolution 0.1mA/1TmA 0.01mA/0.1mA 0.04mA/0.4mA 0.005mA/0.05mA
Accuracy + 0.1% (Reading + Range) + 0.1% (Reading + Range) + 0.1% (Reading + Range)

Power Read Back

Range (5 Digital)

0~250W 0~50W

0~120W 0~120W

0~40W 0~40W

Accuracy

+ 0.125% (Reading + Range)

+ 0.125% (Reading + Range)

+ 0.125% (Reading + Range)

Program mode(Mainframe)

Sequence No.

F1~9/16 Steps

T1/T2 (Dwell)

0.15~9.9S/Repeat 9999

GO/NG Check Voltage/Current/Power
Protections
Over Power 105% of Rated Power 105% of Rated Power 105% of Rated Power

Over Current

105% of Rated Current

105% of Rated Current

105% of Rated Current

Over Voltage

105% of Rated Voltage

105% of Rated Voltage

105% of Rated Voltage

Over Temp.

Yes

Yes

Yes

Reverse polarity

Yes

Yes

Yes
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Interface(Mainframe)

RS-232 Optional Optional Optional

GPIB Optional Optional Optional

usB Optional Optional Optional

Ethernet Optional Optional Optional

Remote Controller Optional Optional Optional

Others

Load ON Voltage

Range 0.1~25.0V

Resolution 0.1V

Accuracy 1% of Setting + 0.25V

Load OFF Voltage

Range 0~25V

Resolution 0.1mV/1.35mV

Temperature Coefficient 100ppm/°C(typical) 100ppm/°C(typical) 100ppm/°C(typical)

Power Supply from Mainframe Supply from Mainframe Supply from Mainframe
Operating Temperature " 0~40°C 0~40°C 0~40°C
Dimension(HxWxD) 143 x 108 x 405 mm/5.6x4.3x15.9 inch 143 x 108 x 405 mm/5.6x4.3x15.9 inch 143 x 108 x 405 mm/5.6x4.3x15.9 inch
Weight 3.5kg /7.7 Ibs 3.5kg/7.7 Ibs 3.5kg/7.7 Ibs

Safety & EMC CE CE CE
Dimension(HxWxD) 143 x 108 x 405 mm/5.6x4.3x15.9 inch 143 x 108 x 405 mm/5.6x4.3x15.9 inch 143 x 108 x 405 mm/5.6x4.3x15.9 inch
Weight 3.5kg/7.71lbs

Safety & EMC CE CE CE

Table 1-1 3330F Series Specification

Note *1: The range is automatically or forcing to range Il only in CC mode
Note *2: Power F.S. = Vrange F.S. x Irange F.S.
Note *3 : Operating temperature range is 0~40°C, All specifications apply for 25°C+5C
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Chapter 2 Installation
This chapter discusses the installation and removal procedure of 3330F series load module and 3300F
qguad module mainframe; the 3330F series load module does not need any adjustment after plug in the
3330F series load module to any channel of the 3300F mainframe.
It is the same procedures for installation and removal when 3302F single module mainframe is used.
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Fig 2-1 Binding post and withdraw handle on the front panel of 3330F series Plug-in load module
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2-1.

Installation and Removal of 3330F series plug in module
Unless the 3300F/3302F/3305F mainframe and 3330F series Electronic load module were
purchased separately, the 3330F series Electronic load module should be installed in the 3300F
mainframe before shipment from Prodigit.
The 3330F series Electronic load module operates in 3300F/3302F/3305F mainframe for front
panel, Can GPIB, RS232, LAN, USB remote control interface to software programs from the
external computer to control ,mainframe's 150 sets store/recall and remote control feature.
When you want to install or remove the 3330F series load module in or out from the 3300F
/3302F/3305Fmainframe for configuration reconfiguration purpose, please follow the procedures
which are listed below.

2.1.1. Installation of 3330F series plug-in load:

2.1.1.1 Turn the 3300F/3302F/3305F mainframe power OFF before inserting the
3330F series load module, or damage may occur to the plug-in module
circuitry.

2.1.1.2 Aline the upper and lower grooves of the 3300F mainframe with the
Upper and lower guides of the selected compartment.
2.1.1.3 Push the 3330F series load module in and press firmly on the binding
Posts of the front panel to seat the circuit board in the interconnecting Jack.
2.1.1.4 Fasten the screw on the lower and right hand side corner of the 3330F
Series front panel with screw driver, the screw location is shown on Fig 2-1.
2.1.1.5 Turn the 3300F/3302F/3305F mainframe power ON until all of the
Electronic modules are completely installed.

2.1.2. Removal of 3330F series plug-in load:

2.1.2.1. Turn the 3300F/3302F/3305F mainframe power OFF first; otherwise,
Damage may occur to the plug-in circuitry.

2.1.2.2. Removal the module by withdraw handle which on the lower and right
Hand side of 3330F series front panel.

Fig 2-2 Plug-in installation and removal
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2-2. Environmental requirements
2.2.1. Indoor use
2.2.2. Measurement Category |
2.2.3. Pollution Degree 2
2.2.4. Relative Humidity 80% Max
2.2.5. Ambient Temperature 0 ~ 40°C
2.2.6. Altitude up to 2000m
2.2.7. The equipment is not for measurements performed for CAT I, lll and IV.
2.2.8. Transient Overvoltage on the mains supply is 2500V.

2-3. Observe the International Electrical Symbol listed below.
/\ Warning ! Risk of electric shock

A\ Caution | Refer to this manual before using the load.

2-4. Cleaning

To clean this product, use a soft or wet cloth.

CAUTION

Before you clean this product, power this product off and disconnect the power plug.
Please do Not use any organic solvent capable of changing the nature of the plastic
such as benzene or acetone.

Please pay attention that any liquid should not be penetrated into this product.

2-5. Power Up

Operation check

2.5.1 Turn off (O) the POWER switch

2.5.2 Check that the power cord is corrected.

2.5.3 Check that nothing is connected to the DC INPUT (load input terminal) on the
Front and rear panels.

2.5.4 Turn on the POWER switch.

2-6. Connection to the load Input Terminal on the front Panel
Connection procedure of the load input terminal on the front panel

2.6.1 Turn off POWER switch.

2.6.2 Check that the output of the equipment under test is off.

2.6.3 Connect the load wire to the load input terminal on the front panel.

2.6.4 Check the polarity of the connection and connect the load wire to the output
Terminal of the equipment under test.
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2-7. Operating flow chart for each load module operation

The following flow chart shows the typical load current level and status setting procedures of each
load module within 3300F mainframe, the load channel number 1 to 4 is from left to right
compartment on 3300F mainframe respectively, please skip Channel setting if single load
mainframe 3302F is used.

The string between " " in the flow chart is a RS-232C or GPIB programming commends.

Please follow the flow chart sequence to have proper and effective load settings.

The load mode (CC, CR, CV, or CP) should be set first, where only Static mode is available for
CR and CV mode, both Static and Dynamic modes are available for CC and CP mode, then
choose high or Low load level and programming the load level for Static mode, or programming
the six parameters for Dynamic mode.

The Limit key set the GO/NG check upper and lower limit for DVM, DAM, and DWM respectively,
the system configure setting of V-sense control, Load ON voltage, and load OFF voltage is within
the Limit key setting.

Others key (Load ON/OFF, Short ON/OFF) can be controlled independently.

START

P
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CHAN 1B CHAN 3A CHAN 4B

CHAN 3B CHAN 4A

CHAN 2A

CHAN 2B

YES YES

YES YES YES YES YES
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» d
» -
o NO NO NO NO
@ CR MODE? CV MODE? CP MODE? LIMIT —>
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SET MODE CC SET MODE CV

;

SET MODE CR

SET MODE CP j
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DYN
STA OR DYN?
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SET DYN ON
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Fig 2-3 3330F series electronic load module load condition setting flow chart
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Chapter 3 Operation

This chapter describes the front panel function and operation of each 3330F series load module, the
memory Store/Recall, GPIB/RS-232C/USB/LAN remote programming are described in the
3300F/3302F/3305F mainframe operation manual. Please refer to the mainframe's operation
manual for mainframe store/recall and GPIB/RS-232C/USB/LAN programming.
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Fig 3-1 Front panel of 3330F plug-in module
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3-1 .Instructions

3.1.1.

3.1.2.

3.1.8.

3.1.4.

3.1.5.

3330F CHA 80V/60A/250W, CHB 80V/6A/50W DC ELECTRONIC LOAD
It indicates the model number and specifications of 3330F series electronic load.

PRO.D'_.[.G“I':[: 3330F CH.A 80V/60A,250W CH.B BOV/6A,50W

INEYRUNENY

DUAL DC ELECTRONIC LOAD

3330F CHA & CHB NG Indicator

3330F CHA indicator when the voltage, current, or power readings exceed the
Upper or lower limit setting, this indicator will display NGA, when the voltage,
Current or power readings did not exceed the Limit set of upper or lower, namely
NGA OFF.

MODE and LSC [R T ov [P ] ngicator

There are four operating modes can be selected by press the " MODE " key on the
3330F series Electronic Load module.

The sequence is Constant Current ( CC ), Constant Resistance ( CR ), Constant
Voltage ( CV ), Constant Power ( CP ) and then repeat while press the" MODE "
key, the CC, CR, CV, CP mode LCD will be lit respectively when the appropriate
operating mode is selected.

The operating theorem of CC, CR, CV and CP mode is described in Chapter 1-1,
and the application information is described in Chapter 4-3, 4-4, 4-5 and 4-6
respectively.

Constant current (CC) mode provides a force Range 2 functions.

Remote| | D Indicator

The Remote LCD Indicator is used to indicate the status of remote operation, all of
the front panel operation cannot be operated while Remote LCD is ON, in case of
Local mode or manual operation, and the Remote LCD is OFF.

3330F CHA and CHB Upper 5 digit LCD display

The 5 digit LCD display is a multi-function display, the functions are described
below:

Normal mode:

There is a 5 digit DVM display, display measuring data of the DC input terminal or
V-sense input terminal if V-sense AUTO is programmed, or the 5 digit voltage
meter displays the voltage of V-sense input terminal if V-sense ON is programmed.

When the auto-sense of V-sense function is programmed, the auto-sense circuit of
3330F series electronic load can check the V-sense cable is connected or not, the
V-sense input is detected if it is greater than 0.7V, if yes then the 5 digit DVM
measures the sense input, otherwise, the 5 digit DVM measures the DC input
terminals of the load module.

Short : Short test Enable and Short Setting programming : Display will show

"Short ; .

OPP : OPP test Enable and OPP Setting programming : Display will show
"OPP | .

OCP : OCP test Enable and OCP Setting programming : Display will show
"OCP .

Short testing ~ OCP testing and OPP testing programming, will show Vsense’s
voltage or load Input voltage.



PRODIGIT

3330F Series Operation Manual 3 - 3

When over voltage protected (The input terminus of electronic load, the voltage
exceeds specified value) Display will show "OVP | .

3.1.6. 3330F CHA and CHB Middle 5 digit LCD display
Normal mode:
There is a 5 digit DAM display. The 5 digit DAM displays the measuring current of
the DC load When Load ON programming.

Limit ON programming : Display will individually show” "V _Hi,;, "V_Lo
"IHi,, TlLo,,“W_Hi", “W_Lo” and “NG”.

DYN setting ON programming : Display will individually show ' T-Hi  ,
"T-Lo,, "TRISE, and TFALL .

Config ON programming: Display will individually show "SENSE  , " LDon
e I7LDO'I:'I:J and rPC)L/A\RJ .

Short test Enable ~ OCP test Enable and OPP test Enable programming:
Display will individually show " PRESS | .

Short setting programming Display will individually show " TIME | , " V-Hi |
and "V-Lo | .

OPP setting programming : Display will individually show "PSTAR | ,
"PSTEP ,, "PSTOP  and 'Vth, .

OCP setting programming : Display will individually show " ISTAR | ,
"ISTEP,, TISTOP, and 'Vth .

Short testing programming, the current of actual load current, the unit is "A".

OCP testing programming, the setting current, the unit is "A".

OPP testing programming, the setting watt, the unit is "W"

When Over current protect(The input terminus of electronic load, the current
exceeds specified value) : Display will show "OCP | .

3.1.7. 3330F CHA and CHB Lower 5 digit LCD display
Normal mode : The Lower 5 digit LCD display is show load Consumption duty.
Setting Mode: Setting value is by rotating knob switch.

PRESET ON mode display will individually show :

CC mode's current programming value display, the unit is "A".

CR mode's resister programming value display, the unit is “Q”

CV mode's voltage programming value display, the unit is “V”.

CP mode's power programming value display, the unit is “W”.

LIMIT ON mode display will individually show :

V_Hi(upper limit voltage) & V_Lo (lower limit voltage) value display, the unit
is "V".

I_Hi (upper limit current) & I_Lo (lower limit current) value display, the unit is
"A".

W_Hi(upper limit power) & W_Lo (lower limit power) value display, the unit
is "W

NG programming display will show "ON  or "OFF .

DYN setting ON mode display will individually show:

T-Hi(level high time)& T-Lo(level low time) programming value display, the
unit is "ms".

Rise/Fall current slew rate programming value display, the unit is "A/us" or
"A/ImS".

Config ON mode display will individually show:

SENSE programming display will show "ON ; or "AUTO | .
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® | Don & LDoff value display; the unit are "V".

® Load polarity value display will show " +LOAD ; or " —LOAD | .

® Short test Enable -~ OCP test Enable and OPP test Enable mode will show "
START | .

® Short Setting mode

® Short setting display will show “CONTI”, Short time setting; the unit is “mS”.

® V-Hi & V-Lo value display, the unit is "V".

® OCP Setting mode

® OCP ISTAR, OCP ISTEP and OCP ISTOP value display, the unit is “A”.

® OCP Vth value display, the unit is “V”.

® OCP test & OPP test mode display will show "RUN |

® OPP Setting mode

® OPP PSTAR - OPP PSTEP and OPP PSTOP value display, the unit is “W”.

® OPP Vth value display, the unit is “V”.

® When Over power protect : Display will show "OPP | .

® \When Over temperature protect : Display will show "OTP | .

3.1.8. Key and LED, Key and LED

3.1.9.

3.1.10.

3330F series Electronic Load change CHA mode and CHB mode.

[ MODE )and cc " & ﬂ v ich Indicator

There are four operating modes can be selected by press the " MODE " key on the
3330F series Electronic Load module.

The sequence is Constant Current ( CC ), Constant Resistance ( CR ), Constant
Voltage ( CV ), Constant Power ( CP ) and then repeat while press the" MODE "
key, the CC, CR, CV, CP mode indicator will be lit respectively when the
appropriate operating mode is selected.

key and LED

The 3330F series Electronic Load input can be toggled ON/OFF at the front panel's
LOAD ON/OFF key. The load current slew rate change uses the slew rate setting,
so the load current slew rate will change at the programmed Rise/Fall slew rate
setting respectively.

Turning the LOAD OFF does not affect the programmed settings. The LED is OFF
to indicate LOAD OFF status. The LOAD will return to the previously programmed
values when the LOAD key is turned to ON again.

The Load ON LED indicates the 3330F series electronic load is ready to sink
current from DC input.

® Load ON/OFF key: Switch load ON to load OFF in the load module, the fall
slew rate is according to the slew rate setting on the front panel.

® DC input voltage: There is a load ON and load OFF voltage control circuit
in 3330F series electronic load.
When the Device under Test turns ON, the output voltage of D.U.T will
increase up from O to rated output voltage. The 3330F series electronic
load will start to sink current after load voltage is higher than load ON
voltage setting within the Config key.

® The programmed load ON voltage for model 3330F series load module is
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from O to 25V.
® When the Device under Test turns OFF, the output voltage of D.U.T will
decrease down to 0 volt. The 3330F series electronic load will stop to sink

current after load voltage is lower than load OFF voltage setting within the
Config key.

The programmed load OFF voltage for model 3330F series load module is
from O to load ON voltage.

3.1.11. /ISTA key and LED

This Key is available in Constant Current and Constant Power mode only. In
Constant Resistance and Constant Voltage mode, there is no any function in this
key and the LED is OFF, the 3330F series load module will automatically adjust to
static mode. In Constant Current and Constant Power mode, the Static or Dynamic
mode is toggled by this key; the LED will be lit at Dynamic mode.

3.1.12. key and LED

Range AUTO / Il Key is for range setting, if Range AUTO LED is OFF, load will
setting to Range | or Il in accordance with the actual current value. When Range II,
LED will ON, the current programming will setting to Range II.

Notel: Coercion Range Il only in CC Mode.

Note 2 : CV or CP Mode fixed RANGE Il work the way is as follows:

CV (CP) HIGH LEVEL is setting to RANGE II; use LOW LEVEL setting
load on from front panel setting.

3.1.13. key and LED

In Static mode, the LEVEL key is used to program the High or Low level load
current in Constant Current mode, the High or Low load resistance value in
Constant Resistance mode, the High or Low voltage value in Constant Voltage
mode, and the High or Low power value in Constant Power mode.

3.1.14. : key and LED

At Preset OFF state, the load input voltage is shown on the upper 5 digit Meter,
and load input current is shown on the middle 5 digit Meter, the load input power is
shown on the lower 5 digit Meter, the engineering unit "V", "A" and "W" LED will be
lit respectively.

At Preset ON state, the PRES. LED is ON, the lower 5 digit Meter will be affected
by the CC, Dynamic, CR, CV, and CP operating mode.

In Preset ON condition, the 5 digit DCM indicates the setting load current which
cab be from front panel setting or remote system setting.

® |n Constant Current mode:

The High/Low level load current value can be preset at lower 5 digit LCD
display, the unit is "A", the "A" LED will be lit as well.

® In Dynamic load mode:

The Thigh/Tlow parameters value of High/Low load current duration and
Rise/Fall setting can be displayed on the lower 5 digit LCD display, the unit
is "mS", the "mS" LED will be lit as well.

® |n Constant Resistance mode;:
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The High/Low level load resistance value can be preset on the lower 5 digit
LCD display, the engineering unit is "Q", the "Q" LED will be lit as well.

In Constant Voltage mode:
The High/Low level load voltage value can be preset on the upper 5 digit
LCD display, the unit is "V", the "V" LED will be lit as well.

In Constant Power mode:
The High/Low level load power value can be preset on the upper 5 digit
LCD display, the unit is "W", the "W" LED will be lit as well.

3.1.15. key and LED

LIMIT key function as follows:
Setting Upper limit voltage and lower limit voltage and upper limit current, and
Lower Limit current and upper limit power, and lower limit power and NG ON/OFF.
Setting LIMIT key, if press another key to exit the setting, and then jump to press
Setting key.
Press LIMIT key to enter setting mode, the indicator LED is lit on, the setting
sequence Follows:

Setting Upper limit voltage VH , Middle 5 digit LCD display " V-Hi ; ,lower 5
digit LCD display the unit is "V".
Setting lower limit voltage VL, Middle 5 digit LCD display " V-Lo ; ,lower 5
digit LCD display the unit is "V".

Setting Upper limit current AH , Middle 5 digit LCD display " I-Hi ; ,lower 5
digit LCD display the unit is "A".

Setting lower limit current AL , Middle 5 digit LCD display " I-Lo , ,lower 5
digit LCD display the unit is "A".

Setting Upper limit power PH, Middle 5 digit LCD display " W-Hi ; lower 5
digit LCD display the unit is "W".

Setting lower limit power PL, Middle 5 digit LCD display " W-Lo ; lower 5
digit LCD display the unit is "W".

Setting NG ON/OFF, When exceed VH VL -AH - AL~ PH -~ PH One of
these Whether NG on LCD display.

(s
3.1.16. \setting)  and LED
DYN setting key is setting Dynamic Mode parameter, There are rise, fall, Thigh and

Tlow parameters, Setting the parameter is rotating the knob switch. Press any key
to escape the DYN parameters setting mode.

Press DYN setting key, LED will ON

Setting level High Period, Middle 5 digit LCD display will show [ T-Hi
Lower 5 digit LCD display will show setting value - the unit is “ms”.

Setting level Low period, Middle 5 digit LCD display will show 'T-Lo |,
Lower 5 digit LCD display will show setting value - the unit is “ms”.

Setting rise time » Middle 5 digit LCD display will show "RISE ;, Lower 5
digit LCD display will show setting value > the unit is “mA/us” or “A/uS”.
Setting fall time » Middle 5 digit LCD display will show [ FALL ;, Lower 5
digit LCD display will show setting value > the unit is “mA/us” or “A/uS”.

Config
3.1.17. key and LED

The Config key setting includes the Sense AUTO/ON, Load ON/OFF voltage and



PRODIGIT 3330F Series Operation Manual 3 - 7

Load Polarity. The setting sequence is shown delow.

OFF > SENSE AUTO/ON - Load ON/OFF Voltage - Polarity setting 2>

CV_BW - OFF 2> Repeat

NOTEL: CC/CR/CP MODE is controlled by Load ON voltage, CV MODE is not
Controlled by Load ON voltage

NOTE2: If Load ON voltage Setting 0V, load OFF voltage has to setting to OV first.

3.1.18. key and LED

® Short test function Enable/Disable Key.
Press key to enable the short test function and the indicator LED is
lit on. The LCD display show "SHORT ; on upper 5 digits LCD display,

shows "PRESS ; on middle 5 digits LCD display and shows ' START |
on lower 5 digits LCD display.

CH.A V/sOA.zsow C.B BOV/6A,50W
...................... DUAL DC ELECTRONIC LOAD =
LAt TyV NIl
)y | A I
[DEISELA = MCrrinr
] I ()

o o e B

® Short test function parameter setting key.
There are 3 parameter for the SHORT test function. The parameter as
TIME, V-Hi and V-Lo.
Press “SHORT” key again to set short test time when SHORT test function
is enabled. Press SHORT key again to next parameter by the sequence of
TIME, V-Hi, V-Lo and disable, press another key to exit the setting and
save the setting. The short test parameter description as following.

CH.A 80V/60A,250W CH.B 80V/6A,50W o 1 S
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® setting the short test time » The LCD display show "SHORT ; on upper 5
digits LCD display * shows ' TIME ; on middle 5 digits LCD display :
lower 5 digit LCD display " CONTI ; , the unit is "ms",
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CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

1

Y

L. EIT)
1 )\

® TIME: setting the short test time, The LCD display show "SHORT ; on
upper 5 digits LCD display, shows " TIME ; on middle 5 digits LCD display
the unit is “ms” ,and shows " CONTI; on lower 5 digits LCD display, the
Setting range is “CONTI” means continue, 100mS to 10000mS step 100mS
by clockwise rotate the setting knob.
The short test will be no time limitation when setting to CONTI until press
“‘START/STOP” key to stop the short test.

CH.A B0V/60A,250W CH.B 80V/6A,50W

CHA BOV/SOA.250W GH.B BOVIGA SOW PRODIGIT 33 OF St 5o erecraonc LOAD

wiml CEl v
:'_u ;'_t' :’_t’ 1 I RN

A

® V-Hi : Short test voltage check upper limitation setting, The LCD display
shows [ SHORT ; on upper 5 digit LCD display, Middle 5 digit LCD

display " V-Hi ; ,lower 5 digit LCD display setting value, the unit is "V", The
V-Hi setting range from 0.000V to 81.000V step 0.00135V by rotating the
setting knob.

3330 F CH.A 80V/60A,250W CH.B 80V/6A,50W
...................... DUAL DC ELECTRONIC LOAD

333 0F 50 B eiae e camyoasow
LI TV O
SAXTry Lttt

LA TYV winTeTeln
ANTLArT l_r,l_u_u'_u_tv

® V-Lo : Short test voltage check lower limitation setting, The LCD display
shows " SHORT ; on upper 5 digit LCD display, Middle 5 digit LCD

display " V-Lo ; ,lower 5 digit LCD display setting value, the unit is "V", the
V-Hi setting range from 0.000V to 81.000V step 0.00135V by rotating the
setting knob.

CH.A B0V/G0A,250W CH.B 80V/6A,50W =

DUAL DC ELECTRONIC LOAD
v
L

........ 3330F DUAL DC ELEGTaONI L aay/BA.50W
LI TV inTeTeinl
(R LGt

Note. The V-Hi and V-Lo parameter is difference with the V-Hi and V-Lo in
the LIMIT function.
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3.1.19. key and LED
® OCP test function Enable/Disable Key.
Press key to enable the OCP test function and the indicator LED is
lit on. The LCD display show "OCP ; on upper 5 digits LCD display,
shows "PRESS ; on middle 5 digits LCD display and shows [ START |
on lower 5 digits LCD display.

FRODIGIT 3330 Sl S ericimmec sy ™
Tl bt =y inieiniey
L) L

® OCP test function parameter setting key.
There are 4 parameter for the OCP test function. The parameter as Istar,
Istep, Istop and Vth.

Press “OCP” key again to set OCP test parameter ISTAR (start Current
point) When OCP test function is enabled. Press OCP key again to next
parameter by the sequence of ISTEP, ISTOP, Vth and disable, press
another key also can to exit the setting and save the setting. The OCP test
parameter description as following.

3330F CH.A 80V/60A,250W CH.B BOV/6A,50W. CH.A BOV/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD DUAL DC ELECTRONIC LOAD

V il | v
Lt Ll L -

A

PRODI CH.A B0V/G0A,250W CH.B 80V/GA,50W . ‘ CH.A BOV/GOA,250W CH.B BOV/6A,50W
PRODIGIT 3330 Stial oveoazsow cHa sov 3330F il 5o Eledsatman eooy

1 i V minielelmy;
L fLr) (] W

{0 T

MAY

® |STAR: setting the start current point, The LCD display shows "OCP ; on
upper 5 digit LCD display, Middle 5 digit LCD display " ISTAR , ,lower 5
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digit LCD display setting value, the unit is "A".
The setting range is 0.000A to the full scale of the CC mode specification.
The setting is by rotating the setting knob.

CH.A 80V/60A,250W CH.B B0V/6A,50W . CH.A 80V/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD DUAL DC ELECTRONIC LOAD

v winleleluia
Lt () [N l_lv

® |STEP: setting the increment step current point, The LCD display shows T

OCP  on upper 5 digit LCD display, Middle 5 digit LCD display " ISTEP
 ,lower 5 digit LCD display setting value, the unit is "A".
The setting range is 0.000A to the full scale of the CC mode specification.
The setting is by rotating the setting knob.

’ CH.A B0V/60A,250W CH.B BOV/6A,50W
...................... DUAL DC ELECTRONIC LOAD. DUAL DC ELECTRONIC LOAD

Ty J wininlnlety:
0 B L

CH.A BOV/60A,250W CH.B BOV/6A,50W

® [STOP: setting the stop current point, The LCD display shows "OCP ; on
upper 5 digit LCD display, Middle 5 digit LCD display " ISTOP ; ,lower 5
digit LCD display setting value, the unit is "A", the setting range is 0.000A to
the full scale of the CC mode specification. The setting is by rotating the
setting knob.

CH.A 80V/60A,250W CH.B BOV/6A,50W CH.A BOV/60A,250W CH.B BOV/6A,
..................... DUAL DC ELECTRONIC LOAD 'BR"ODIG'I-T 3330 F DUAL DC ELECTRONIC LOAD Foind

il | wininlelnl
S L ¥

® Vth: Setting threshold voltage; The LCD display shows " OCP ; on upper 5
digit LCD display, Middle 5 digit LCD display " Vth ; ,lower 5 digit LCD
display setting value, the unit is "V", the setting range is 0.000V to the full
scale of the Voltage specification. The setting is by rotating the setting knob.
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— A B0V SOR S50 O - CH.A BOV/60A,250W CH.B 80V/6A,50W
FROPIGIT 33 30N Guat oc eLemonie cons DUALDC/ELECTRONIC LOAD

vV , 5 v

(R

The OCP test function for test the UUT’s over current protection, The OCP
test will start sink current from I-START to increase ISTEP current until the
UUT’s output voltage drop-out lower than the threshold voltage (V-th setting),
and the OCP trip point is between |_Hi and |_Lo limitation, then lower 5
digits LCD display will shows "PASS", otherwise shows "FAIL".

Press any key to goes to normal mode of LCD display.

3.1.20. key and LED
® OPP test function Enable/Disable Key.
Press key to enable the OPP test function and the indicator LED is lit
on. The LCD display show "OPP ; on upper 5 digits LCD display, shows
"PRESS ; on middle 5 digits LCD display and shows “START” on lower 5
digits LCD display.

3330F sii. 5 elecTaonic tono >
I v v
L) 0

A
{

® OPP test function parameter setting key.
There are 4 parameter for the OPP test function. The parameter as Pstar,
Pstep, Pstop and Vth.

Press “OPP” key again to set OPP test parameter PSTAR(start power point)
When OPP test function is enabled. Press OPP key again to next
parameter by the sequence of PSTEP, PSTOP, Vth and disable, press
another key also can to exit the setting and save the setting. The OPP test
parameter description as following.
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FRODIGIT 333 St 20ye0a 250w CH.B 80v/6A 50w L 333 0F Sh b e et e pavieA.soW
v 1 i Oy
nooony X LUl L
]

CH.A BOV/BOA,250W CH.B BOV/6A,50W
A, CH.A 80V/G0A,250W CH.B BOV/6A,50W

DUAL DC ELECTRONIC LOAD
DUAL DC ELECTRONIC LOAD

I
U I_lv

P CH.A B0V/60A,250W CH.B B0V/6A,50W
FRODIGIT 33 JOF Stiil S eazsow chs sovieaso

® PSTAR: setting the start power, The LCD display shows " OPP ; on upper
5 digit LCD display, Middle 5 digit LCD display " PSTAR ; ,lower 5 digit
LCD display setting value, the unit is "W", the setting range is 0.00W to the
full scale of the CP mode specification. The setting is by rotating the setting
knob.

CH.A BOV/60A,250W CH.B 80V/6A,50W SSAAL U%ﬁeg#‘gmcgfoﬂxglﬁl,ww

DUAL DC ELECTRONIC LOAD

v
| )

® PSTEP: setting the increment step power, The LCD display shows " OPP
, on upper 5 digit LCD display, Middle 5 digit LCD display " PSTEP
 ,lower 5 digit LCD display setting value, the unit is "W", the setting range
is 0.00W to the full scale of the CP mode specification. The setting is by
rotating the setting knob.
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CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

Vv
(

3330F
=
LI

PRODIGIT

CH.A BOV/60A,250W CH.B B0V/6A,50W
PRODIIT 3330 5ia B¢ Erecrnonic Loas

e v
| s v RO

1w
US|

® PSTOP: setting the stop power, The LCD display shows "OPP ; on upper
5 digit LCD display, Middle 5 digit LCD display " PSTOP , ,lower 5 digit
LCD display setting value, the unit is "W", the setting range is 0.00W to the
full scale of the CP mode specification. The setting is by rotating the setting
knob.

CH.A BOV/60A,250W CH.B 80V/6A,50W
DUAL DCELECTRONICLOAD
Farorairt
(I i

CH.A BOV/60A,250W CH.B BOV/6A,50W
ER-QD-JQI-T 3330F DUAL DCIELECTRONIC LOAD

Ty
% I )

® Vth : Setting threshold voltage; The LCD display shows " OPP ; on upper 5
digit LCD display, Middle 5 digit LCD display " Vth , ,lower 5 digit LCD
display setting value, the unit is "V", the setting range is 0.000V to the full
scale of the Voltage specification. The setting is by rotating the setting knob.

rmonioll 3330F A BiEimastam ey EReRIe. 3330F mdbcusmomeion™ ™
OOV = \Y Farrririy
i) RN

® START/STOP Test key.
Press START/STOP key to start or stop the OPP test by OPP test setting
parameter when OPP test function is enabled.

The Load will goes to “ON” automatically when press START/STOP key to
start the OPP test and the Load will goes to “OFF” automatically when press
START/STOP key to stop the OPP test. The Load will stay to “ON” If load
was “ON” before OPP test.

The OPP test function for test the UUT’s over power protection, The OPP
test will start sink current from PSTART to increase PSTEP current until the
UUT'’s output voltage drop-out lower than the threshold voltage (V-th setting),
and the OPP trip point is between W_Hi and W_Lo limitation, then lower 5
digits LCD display will shows "PASS", otherwise shows "FAIL".

Press any key to goes to normal mode of LCD display.
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3.1.21. key
® Press START/STOP key to start or stop the short test by SHORT ~ OCP &

OPP test setting parameter when SHORT ~ OCP & OPP test function is

enabled.

® The Load will goes to “ON” automatically when press START/STOP key to
Start the short test and the Load will goes to “OFF” automatically when
press START/STOP key to stop the short test. The Load will stay to “ON” If
load was “ON” before short test.

® The SHORT - OCP & OPP test function for test the UUT’s short protection,

The SHORT -~ OCP & OPP test will sink load’s full scale current(3330F 60A)

until to fit in with the test condition, and the UUT’s drop voltage is between
V_Hi and V_Lo limitation, then lower 5 digits LCD display will shows
"PASS", otherwise shows "FAIL".

NOTE: That will be goes to OFF automatically when press any key in the
OCP,OPP,SHORT test process.”

3.1.22. Knob and Knob key
® Right Knob: Setting digit can flash clockwise add setting value.

PRI 3330F Sk Bt PRORIGIT 3330F Sk Y i v
Y A

R

=iy
[ ) IA

e
U H_IW

FRopiGrT 3330F SiA S AERuREL ™ PRODIGIT - 3330F S B e SRRt ™

Vv Il

® Knob Left key: Setting digit can flash Left Knob key to push down setting
value move left one-digit.

CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

v CH.A 80V/60A,250W CH.B 80V/6A,50W
PI,?-OD‘!:qIBT 3330 F DUAL DC ELECTRONIC LOAD

winlnlnlnk
R

1w

LS

® Knob Right key: Setting digit can flash Knob Right key to push down setting
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value move Right one-digit.

CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

J

value.

P, CH.A BOV/60A,250W CH.B 80V/6A,50W . CH.A BOV/60A,250W CH.B BOV/6A,50W
PRODIGIT 3330F St Byeoazsoncrse DUAL DC ELECTRONIC LOAD

J

|

® Knob down key: Setting digit can flash Knob down key to push down to decrease
setting value.

3330 F CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

e
_U_U_IV

EROPIOIT. 3330F Sl B ttmmstaty ™

1l

NOTE: ON CR MODE Right Knob and Knob UP KEY to push down decrease
setting value.
ON CR MODE LEFT Knob DOWN KEY to push down add setting value.

3.1.23. +/- DC INPUT Terminal.
The positive and negative terminal of load input connector, it should connect to the
positive and ground output for a positive output power supply, or the ground and
negative output for a negative output power supply respectively.

Please take care of the voltage and current rating not to excess the maximum
rating of each 3330F series load module. Please check the polarity of DC input
connection also before testing.
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3.1.24. V-sense input terminal

To measure the specific voltage points through the V-sense input terminal, refer

Fig 3-2 for detail application information.

EECHGIT 3330F R fiissiain

‘—ISSGSE“""*J&&E&E‘“.‘

IBEERE: EREEE™
EREEE . BEREE.

[ex [ or [ov | oF ]| fowmcns] [ [m [ v [ @

fﬂ%

| UuT

Fig 3-2 typical connection of 3330F series load module
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3.1.25. The withdraw handle
When you want to remove the 3330F series load module out from the 3300F/
3302F/3305F mainframe for configuration reconfiguration purpose, please follow
the procedures which are listed below.
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3-2 Initial setting of 3330F series load module
Tables 3-1 to 3-4 were described 3330F series electronic load module's initialization parameters.

Iltem Initial value ltem Initial value
CC L+Preset | 0.0000 A V Hi | 81.000V
CC H+Preset| 0.0000 A V Lo | 0.000V
CR H+Preset| 80100 Q | Hi | 60.000 A
CR L+Preset| 80100 Q | LIMIT | | Lo | 0.000 A
CV H+Preset| 81.000 V W Hi | 250.20 W
CV L+Preset | 81.000 V W Lo | 0.00W
CP L+Preset | 0.000W SENSE Auto
CP H+Preset | 0.000W LD-ON 1.0V
T HI| 0.050 ms |CONFIG| p-oFF| 0.500 v
TLO| 0.050 mS POLAR+LOAD
DYN |RISE|250mA/uS SHORT Disable
FALL|250mA/uS OPP Disable
OCP Disable
Table 3-1 3330F CHA initialize
Iltem Initial value ltem Initial value
CC L+Preset| 0.0000 A V Hi | 81.000V
CC H+Preset| 0.0000 A V Lo | 0.000V
CR H+Preset| 801000 Q | Hi 6.000 A
CR L+Preset| 801000Q | LIMIT | | Lo | 0.000 A
CV H+Preset| 81.000 V W Hi | 50.40 W
CV L+Preset| 81.000 V W Lo | 0.00W
CP L+Preset| 0.000W SENSE Auto
CP H+Preset| 0.000W LD-ON 1.0V
THI | 0.050ms |[CONFIG|LD-OFF| 0.500 V
TLO | 0.050ms POLAR+LOAD
DYN | RISE | 25mA/us SHORT Disable
FALL | 25mA/us OPP Disable
OCP Disable

Table 3-2 3330F CHB initialize
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Item Initial value Item Initial value
CC L+Preset| 0.0000 A V Hi | 81.000V
CC H+Preset| 0.0000 A V Lo | 0.000V
CR H+Preset| 199980 Q | Hi | 60.000 A
CR L+Preset| 199980Q | LIMIT | | Lo | 0.000 A
CV H+Preset| 81.000 V W Hi | 120.00 W
CV L+Preset| 81.000 V W Lo 0.00 W
CP L+Preset| 0.000W SENSE Auto
CP H+Preset| 0.000W LD-ON 1.0V
T HI | 0.050ms |CONFIG|LD-OFF| 0.500 V
TLO | 0.050ms POLAR+LOAD
DYN | RISE | 100mA/us SHORT Disable
FALL | 100mA/us OPP Disable
OCP Disable
Table 3-3 3332F CHA & CHB initialize
Item Initial value Item Initial value
CC L+Preset| 0.0000 A V Hi | 81.000V
CC H+Preset| 0.0000 A V Lo | 0.000V
CR H+Preset|1602000 Q | Hi 3.000 A
CR L+Preset|1602000Q| LIMIT | | Lo | 0.000 A
CV H+Preset| 81.000 V W Hi | 40.20 W
CV L+Preset| 81.000 V W Lo | 0.00W
CP L+Preset| 0.000W SENSE Auto
CP H+Preset| 0.000W LD-ON 1.0V
T HI | 0.050ms |[CONFIG|LD-OFF| 0.500 V
TLO | 0.050ms POLAR+LOAD
DYN | RISE |12.5mA/us SHORT Disable
FALL |12.5mA/us OPP Disable
OCP Disable

Table 3-4 3336F CHA & CHB initialize
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3-3 Input terminal and wire consideration
The five ways connect the input wires to the Electronic load the connection methods are
made as follow:

3.3.1

3.3.2

3.3.3

3.34

3.35

Plug connectors: This is the most popular way to connect the input of electronic
Load to the device under test. It is recommended the load current is less than 20A
in this connection for the current rating of the plug is rated to 20A. The maximum
wire gage AWG14 can be used in this application.

Spade terminals: The spade terminal provides a good contact to the binding post,
It is recommended to use anytime. The maximum wire gage 10 can be used in this
Application as show Fig3-3 and Table 3-5.

Insert the wire into the input terminal: This is the most convenient way to connect
The load input and D.U.T. The maximum wire gage AWG14 can be used in this
application.

Both plug connectors and spade terminals:
It is recommended to use when input current is greater than 20A or long lead wires.

Both plug connectors and Insert the wire into the input terminal.

It is recommended to use when input current is greater than 20A or long lead wires.
A major consideration in making input connection is the wire size. The minimum
wire size is required to prevent overheating and to maintain good regulation. It is
recommended that the wires should be large enough to limit the voltage drop to
less than 0.5V per lead.

Fig 3-3 Hook Terminal Y type large size terminal connections
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Cross Notes:
Wire Size | Section Ampacity | Ratings for AWG-sized wires derived from MIL-W-5088B.
AWG Area in mm2 Ratings for metric-sized wires derived from IEC Publication
22 5.0 Ampacity of aluminum wire is approximately 84% of that
20 8.33 listed for copper wire.
0.75 10
18 154 When two or more wires are bundled together, ampacity
1 135 for each wire must be reduced to the following
16 percentages:
15 16
14 31.2 2 conductors 94%
2.5 25 3 conductors 89%
12 40 4 conductors 83%
4 32 5 conductors 76%
10 55
6 40
8 75 4. Maximum temperatures:
10 63 Ambient = 50° C
6 100 Conductor = 105° C
4 135

Table 3-5 Stranded Copper Wire Ampere Capacity
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3-4 . Protection features

The 3330F series Electronic load modules include the following protection features:

3.4.1. Voltage

3.4.2. Over current
3.4.3. Over power
3.4.4. QOver temperature
3.4.5. Reverse Polarity

The Over voltage protection circuit is set at a predetermined voltage (84V for 3330F,
3332F, 3336F) which cannot be changed. If the Over voltage circuit has tripped, it
Electronic load input turns OFF immediately to protect the abnormal condition.

When the Over voltage condition is occurred, the Digital Current Meter's seven segment
LED display will indicate " oVP ".

CAUTION : Never apply the AC line voltage or input voltage excised than 80V, or it
may cause damage of the electronic load module.

The 3330F series Electronic load can monitor the power dissipation of the load module,
when the power dissipation is greater than 105% of rate power input, the load module will
turn load to OFF state internally.

When the Over power condition is occurred, the Digital Current Meter's seven segment
LED display will indicate " oPP ".

As soon as the temperature of 3330F series module's heat sink greater than 85 degree,
the Over temperature protection is occurred, the Digital Current Meter's seven segment
LED display will indicate " otP " at same time, the 3330F series Electronic Load will turn
load to OFF state internally.

Please check the environment condition such as the ambient temperature and distance
between the rear panel of Electronic load mainframe and wall is greater than 15cm.

The 3330F series Electronic load can reset the Over voltage, Over correct, Overpower and
over temperature protection if the protection condition is removed and press the " LOAD "
key to " ON " state.

The 3330F series electronic load conducts reverse current when the polarity of the DC
source connection is incorrect. The maximum reverse current is 60A for 3330F CHA, 6A
for 3330F CHB, 24A for 3332F CHA and CHB, 3A for 3336F CHA and CHB. If the reverse
current excess the maximum reverse current, it may cause damage of the 3330F series
Electronic Load.

When the reverse condition - the reverse current is displayed on the 5 digit Current Meter
on the front panel, and the 5 digit DCM indicates negative current reading, whenever the
reverse current is displayed on the current meter, turn OFF power to the DC source and
make the correct connections.
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Chapter 4 Applications
This chapter describes the application information of 3330F series Electronic Load module.

4-1 .Local sense connections

Fig 4-1 illustrates a typical set up with the electronic load connected to the DC power
supply.

Local sensing is used in application where lead lengths are relatively short, or where load
regulation is not critical.

The 5 digit voltage Meter of 3330F series Electronic load measures the voltage of DC

INPUT Terminal automatically; load leads should be bundled or tie-wrapped together to
minimize inductance.

FEOTIEIT! 3330F Simwiams e ™
CIRBRBEVY: BRB R VWG |
1EEEEE"" - HEEEE.
. AW < AW
BBBEE: -IBBBEE-
BEBEE - IBRBEE "
..... Ve LSS SIS IS V o
L [Gla 0] b [ [ ]0v |

4

UUT

Fig 4-1 Local voltage sense connections
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4-2 Remote sense connections
Fig 4-2 illustrates a typical set up with the electronic load connected for remote sense
operation. The remote V-sense cables of the electronic load are connected to the output
of the power supply. Remote sensing compensates for the voltage drop in applications
that require long lead lengths.
The 5 digit voltage Meter of 3330F series Electronic load measures the voltage of V-
sense input Terminal automatically, so the high accuracy 5 digit voltage Meter can
measure the specific points voltage of the power supply's output voltage.
Load leads should be bundled or tie wrapped together to minimize inductance.

REMOTE SENSE CONHECTION
PECUCIT) 3330F BE/meammatn
EEEEE" " HEEEE
EEBEE: BEEEE:
:iﬂ.ﬂlﬂ.;l E-“E;:JJ_S_EI.EB_E;{-“EL

e T 1
| WODE Freest| Foran

%, A =}
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| = |LEVEL] = o
-\.’-:-' L T __._é"\-u ~ .-*r-,_,.._
— s e, il g 1
| man ] aa b LY PRy, W |

UUT

Fig 4-2 Remote voltage sense connections
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4-3 . Constant Current mode application
The Constant Current mode is very suitable to test the Load Regulation, Cross Regulation,

Output Voltage and Dynamic Regulation of the power supply testing, and test the
Discharge Characteristic and Life cycle of the Battery testing.

4.3.1 Static mode: (Fig 4-3)
Major application:
4.3.1.1 Source testing
4.3.1.2 Power supply load regulation testing
4.3.1.3 Battery discharge testing

VOLTAGE L VOLTAGE L
SOURCE T ] SOURCE T 7
V]

ELECTRONIC LOAD ELECTRONIC LOAD
CC MODE CC MODE

@IHIGH
"

5 -+
>0cd 0 DC O
INPUT INPUT
\ \
i :
LOAD CURRENT DYNAMIC LOAD
SETTING || CURRENT SETTING
|
1 ‘ 1
LOAD CURRENT LOAD CURRENT

Fig 4-3 constant CURRENT mode application
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4.3.2 Dynamic mode:
4.3.2.1Built-in Pulse generator: (Fig 4-4)
Major application:
4.3.2.1.1 Power supply load transient response testing
4.3.2.1.2 Power recovery time testing
4.3.2.1.3 Pulse load simulation
4.3.2.1.4 Power component testing

Description:

The maximum Rise/Fall current slew rate or minimum Rise/fall time is the
time required for the load input to change from 10% to 90% or from 90% to
10% of the programmed High to Low load level.

Rise slew rate = | llow - Ihigh | / Ta ( Alus)
Fall slew rate = ( Ihigh - llow ) / Tb ( Alus)

Rise time = Ta = | llow - lhigh | / Rise slew rate
Fall time = Tb = ( lhigh - llow ) / Fall slew rate

LOAD CURRENT

T HiGH

T Low

Fig 4-4 Dynamic load current with independent programmed Rise/Fall slew rate
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4-4 . Constant Voltage mode application
Major application:

44.1

4.4.2

INPUT
VOLTAGE

Current source testing

The battery charger is a current source to charge current into a re-chargeable
battery, the CV mode of electronic load can be used to simulate the terminal
voltage of re-chargeable battery, it is designed to test the charge current from
battery charger.

The Battery charger of notebook PC and Mobile phone is the most popular
products for the current source in the real world, user can use CV mode to set
voltage say 6.0V (example), then read charge current from the current meter on
the load, next then set CV voltage to 5V (example), then read the charge current
again, this method is used to test the load regulation of a current source.

Power supply current limit characteristic testing

The current limit is a necessary function for a power supply; the Fold-back current
limit curve is very common for a switching power supply, where the constant
current limit curve is very popular for a lab power supply.

It is very difficult or impossible to find out the above current limit curve by CC or CR
mode, however, it becomes easy by using CV mode. User can set CV voltage,
record the output current, then makes a series voltage and current to result a
output current limit curve (Figure 4-5) of a power supply.

/:/
I CURRENT g ?
SOURCE @ 3

- +

orxcO———"

INPUT ELECTRONICLOAD

CV MODE
v v
CONSTANT VOLTAGE SETTING
CV SETTING
AJ/B c
/A B \c
= I = I
Lo LOAD CURRENT

POWER SUPPLY CURRENT
LIMIT TESTING

Fig 4-5 Constant Voltage mode application
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4-5 . Constant Resistance mode application

Major application:
4.5.1 Voltage source or Current source testing

4.5.2 Power supply power-up sequence

The constant current and constant resistance modes are used in conjunction for
testing switching power supplies.

Caution must be exercised when using the CC mode in test set up, for example: A
5V/50A output power supply cannot deliver 50A over its start up range 0-5 volts. In
many cases the power supply short circuit or over current protection circuit will shut
the power supply down. What is occurring is that the power supply is trying to
deliver 50A at 2V because the load tester is in the CC mode. The power supply is
designed not to do this.

As a result, when testing a power supply, the CR mode should be used to allow the
power supply voltage and current to ramp up together. After this has occurred the
CC mode should be used to complete testing.

It has eliminated the need for manually switching from the CR to the CC mode with
3330F series Electronic Loads. They can be programmed with proper current and
slew rate in the CC mode which allows a power supply to reach its specified output
condition in the CC load mode.

CURRENT
SOURCE VOLTAGE —
SOURCE

ELECTRONIC LOLAD ELECTRONIC LOLAD
CR MODE CR MODE
v
INPUT
VOLTAGE
LOAD RESISTANCE -+
SETTING O DC ©
I OUTPUT
LOAD CURRENT

Fig 4-6 Constant Resistance mode Application
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4-6 .

Constant Power mode application
The Constant Power mode is designed for Battery's energy capacity evaluation and testing.

Primary or secondary battery is the power source for every portable electronics products,
such as notebook computer, video camera, etc. The output voltage of battery will start to
drop (Fig 4-7a) according to the output current and usage duration time (Fig 4-7b),
however, it should provide a stable power output regardless of output voltage (Fig 4-7c¢),
therefore, the energy capacity (output power x time) is one of the most important factor to
evaluate a battery.

The CP mode of 3330F series electronic load is designed to test the above characteristics
of a battery, it can sink constant power load for a battery, the load current will increase
automatically in accordance to the output voltage drop of battery, the load power will be the
same to the load power setting of CP mode (Fig 4-7d), the 3330F series CP mode
electronic load with time record can be used to evaluate the energy capacity or discharge
life time of a battery.

Moreover, the real power could be a dynamic loading condition, the 3330F series CP mode
can be operated in Dynamic power load as well, setting the STA/DYN to DYN on the front
panel or remote programming, 3330F series can sink dynamic power waveform to test the
dynamic characteristics of battery (Fig 4-7e).

Wo

T T T

(a) The output voltage of battery (b) The output current of battery (¢) The output power of battery

Battery%jl /&g Battery ;- Plow @fPhigh

(e) Constant Power Mode (DYNAMIC)
(d) Constant Power Mode (STATIC)

Fig 4-7 CONSTANT POWER MODE APPLICATION
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4-7 . the connection of a multiple output power supply
The following is a rule for a multiple output power supply connects to the 3330F series

Electronic Loads.

Rule: The potential of positive input (Red binding post) must be higher than the potential of
negative input (Black binding post) of 3330F series Electronic load.

Here is an example of +5V, -5V, +12V and -12V four outputs power supply connected to a
3330F series electronic load

y ABRR ‘ ;
I8BBAE: - BREES: . ST TTT o T T

=

N F (0

ELEION]

JBDEE

9 +5V @ +12v @ 5V @ -2V
DC INPUT

Fig 4-8 Connection between 3330F series plug-in load and multiple output power supply
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4-8 . Parallel operation

When the power or current rating is not enough on the electronic load module, up to eight
modules in one mainframe can be directly paralleled in CC or in CR or in CP mode,
modules cannot be paralleled in CV mode. At this time, the total load current and power is
the sum of the two or more load modules also. This connection can extend the electronic
load module to a higher power and current rating.

Note: 1. the electronic load only may carry on the parallel operation under the fixed electric
current pattern.
2. The electronic load do not use under series connection.

DC POWER SUPPLY

QuTPUT

®

1)+

Tie wraps

7

[=11+12+13+14+|5+16+17+I8

Fig 4-9 3330F series plug-in module parallel operation

4-9 . Zero-Volt loading application
As shown in Fig 4-10, the Electronic load can be connected in series with a DC voltage source
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which output voltage greater than 2V-3V so that the device under test that are connected to
the Electronic load can be operated down to a Zero- Volt condition, the DC voltage source
provides the minimum 2V-3V operating voltage required by the Electronic load. This
application is suitable for low voltage Battery cell with high discharge current testing.

EETHET 3330F Eommmmmt
RLLLT TR TTTT
EEERE: CIEEEEE:

IBSESEHF'-'# _Jﬁmﬂmﬂ LT

FHEIE R IR

DC VOLTAGE SOURCE

DEVICE UNDER TEST

Fig 4-10 Zero-Volt loading connection
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4-10 .3330F series electronic load OCP, OPP, SHORT operation flow

Chart
‘ START ,

l
NO
CHANNEL A/B
| SET CHAN A/B |
¢ g
-
TCONFIG OCP \NO = TCONFIG OPP \NO = TCONFIG

l\

\ 4

A 4

SET OCP: START SP NR2
SET OCP: STEP SP NR2
SET OCP:STOP SP NR2

SET OPP: START SP NR2
SET OPP: STEP SP NR2
SET OPP:STOP SP NR2

SET SVH SP NR2
SET SVL SP NR2
SET STIME SP NR2

[
»

A 4

VTH NR2

v

START

A

Y

TESTING?

ocpP?
OPP?
NG?

STOP




PRODIGIT

3330F Series Operation Manual 4 - 12

4-11
4.11.1

4.11.2

. Power Supply OCP testing

There is a method for power supply Over Current Protection (OCP) testing:
Power Supply OCP testing using CC mode method (active by memory recall
operation only).

OCP test function Enable/Disable Key.

Press key to enable the OCP test function and the indicator LED is lit on.
The LCD display show “OCP” on upper 5 digits LCD display, shows “PRESS” on
middle 5 digits LCD display and shows “START” on lower 5 digits LCD display.

CH.A BOV/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD

o v TV
L) L

4.11.3 There are 4 parameter for the OCP test function. The parameter as ISTAR, ISTEP,

P}}ODIGIT 3330F CH.A 80V GDA.SOW CH.B 80V/6A,50W

ISTOP and Vth.

Press “OCP” key again to set OCP test parameter ISTAR(start current point) When
OCP test function is enabled. Press OCP key again to next parameter by the
sequence of ISTEP, ISTOP,Vth and disable, press another key also can to exit the
setting and save the setting. The OCP test parameter description as following.

CH.A 80V/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD

iy (BAY/
Ly I_lv 0l

3330F &l B eteraonic oss Y
. il
Ly

EROPIGIT - 3330F S BB e o
v
Ly

DUAL DC ELECTRONIC LOAD

E) BV Firrir Vv
: ‘ Ll

CH.A BOV/60A,250W CH.B BOV/6A S0W
DUAL DC ELECTRONIC LOAD
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4.11.3.1 Istar : setting the start current point, The LCD display shows “OCP”,
“ISTAR” and 0.000A (initial) from upper to lower 5 digits LCD display, the
setting range is 0.000A to the full scale of the CC mode specification. The
setting is by rotating the setting knob.

CH.A 80V/60A,250W CH.B BOV/6A,50W . CH.A B0V/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD DUAL DC ELECTRONIC LOAD

[ T/ N v
Ll L) R

(1A
]

=131
L

4.11.3.2 Istep : setting the increment step current point, The LCD display shows
“OCP”, “ISTEP” and 0.000AlI (initial) from upper to lower 5 digits LCD
display, the setting range is 0.000A to the full scale of the CC mode
specification. The setting is by rotating the setting knob.

CH.A BOV/60A,250W CH.B BOV/6A,50W. | RO. CH.A BOV/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD FRODIGIT DUAL DC ELECTRONIC LOAD

v 71\
L ] Y
-

FITTIA
Ly

4.11.3.3 Istop : setting the stop current point, The LCD display shows “OCP”,
“ISTOP” and 60.000A (3330F CHA initial) from upper to lower 5 digits
LCD display, the setting range is 0.000A to the full scale of the CC mode
specification. The setting is by rotating the setting knob.

P CH.A BOV/60A,250W CH.B BOV/6A,50W
.E..OD.I.G..I.T DUAL DC ELECTRONIC LOAD

(s
L o

CH.A BOV/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD

1V
OO

4.11.3.4 Vth: Setting threshold voltage; The LCD display shows “OCP”, “Vth” and
0.600V (3330F CHA initial) from upper to lower 5 digits LCD display, the
setting range is 0.000V to the full scale of the Voltage specification. The
setting is by rotating the setting knob.

PhODIGIT 3330F CH.A 80V 60:&2W CH.B 80V/6A,50W

PRODIGIT CH.A 80V/60A,250W CH.B 80V/6A,50W
puaLpcetectronictoan . T T e 3330F DUAL DC ELECTRONIC LOAD E

V — e e
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4.11.4 START/STOP Test key.

Press START/STOP key to start or stop the OCP test by OCP test setting
Parameter when OCP test function is enabled.

The Load will goes to “ON” automatically when press START/STOP key to start the
OCP test and the Load will goes to “OFF” automatically when press START/STOP
key to stop the OCP test. The Load will stay to “ON” If load was “ON” before OCP
test.

The OCP test function for test the UUT’s over current protection, The OCP test will
start sink current from I-START to increase ISTEP current until the UUT’s output
voltage drop-out lower than the threshold voltage(V-th setting), and the OCP trip
point is between |_Hi and |_Lo limitation, then middle 5 digits LCD display will
shows "PASS", otherwise shows "FAIL".

Press any key to goes to normal mode of LCD display.
4.11.5 OCP Manual control

Example:
4.11.5.1. Setting OCP test, press OPP key to the next step.
= .ABOV/SOA.250W CH.B BOV/6A,50W
..................... DUAL DC ELECTRONIC LOAD
4.11.5.2. Setting start load current OA, press OPP key to the next step.
BUAL DC ELECTRONIC LoRD "
inleleln B
L
4.11.5.3. Setting step load current 0.001A, press OPP key to the next step.

CH.A BOV/60A,250W CH.B B0V/6A,50W

...... 30F DUAL DC ELECTRONIC LOAD

inlelninil
[ l_lv
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4.11.5.4. Setting stop load current 0.65A, press OPP key to the next step.

CH.A BOV/G0A,250W CH.B 80V. BA.50W
PRODIGIT 3330F DUAL DC ELECTRONIC LOAD
i LY

4.11.5.5.

PI CH.A BOV/60A,250W CH.B 80V/6A,50W
FRODIGIT. 3330 Guat oe ettcrmonc tosy

4.11.5.6. Press START/STOP test key.

3330 F CH.A BOV/60A,250W CH.B BOV/6A,50W CH.A B0V/60A,250W CH,B BOV/6A,50W
DUAL DC ELECTRONIC LOAD b DUAL DC ELECTRONIC LOAD

N v f v
) ¥ Y |5 [N

P CH.A BOV/GOA,250W CH,B BOV/6A,50W ’ CH,A BOV/60A, 255 B |
pRopIcIT 3330F 5ial oo eiecraonic LOAD BUAL DC ELECTRONIC LOAD

Y Frrriv ning™ winlelnlelY
{ I LILT [
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4.11.5.7.

the UUT’s output voltage drop-out lower than the threshold voltage(V-th

setting), and the OCP trip point is between |_Hi and |_Lo limitation, then
middle 5 digits LCD display will shows "PASS", otherwise shows "FAIL".

3330 St S Remar e
v
[

4.11.6 Remote control OCP

EX:
REMOTE

TCONFIG OCP
OCP:START 3
OCP:STEP 1
OCP:STOP 5
VTH 0.6

ILO

IH5
NGENABLE ON
START
TESTING?
NG?

OCP?

STOP

( Set Remote )

(Set OCP test)

( Set start load current 3A)

( Set step load current 1A)

( Set stop load current 5A)

(Set OCP VTH 0.6V)

( Set current low limit OA )

( Set current high limit 5A)

(Set NG Enable ON)

( Start OCP testing )

(Ask Testing? 1 : Testing > O : Testing End )
(Ask PASS/FAIL? » 0 : PASS > 1 : FAIL)
(Ask OCP current value)

( Stop OCP testing )
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4-12
4.12.1

4.12.2

4.12.3

PRODIGIT 3330': CH.A BOV/S0A,250W CH.B BOV/6A,50W
rJL) v

. Power Supply OPP testing

There is a method for power supply Over Power Protection (OPP) testing:
Power Supply OPP testing using CC mode method (active by memory recall
operation only)

OPP test function Enable/Disable Key.

Press “ OPP” key to enable the OPP test function and the indicator LED is lit on.
The LCD display show “OPP” on upper 5 digits LCD display, shows “PRESS” on
middle 5 digits LCD display and shows “START” on lower 5 digits LCD display.

CH.A B0V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD f

OPP test function parameter setting key.
There are 4 parameter for the OPP test function. The parameter as Pstar, Pstep,
Pstop and Vth.

Press “OPP” key again to set OPP test parameter PSTAR(start power point) When
OPP test function is enabled. Press OPP key again to next parameter by the
sequence of PSTEP, PSTOP, Vth and disable, press another key also can to exit
the setting and save the setting. The OPP test parameter description as following.

CH.A BOV/B0A,250W CH.B BOV/6A,50W PRODIGIT

3330F CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD DUAL DC ELECTRONIC LOAD

Vv NIV
B e

DUAL DC ELECTRONIC LOAD

'winlnlnlnil
[ I

CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

CH.A 80V/60A,250W CH.B X
PRpDIqI'T 3330F DUAL DC ELECTRONIC LOergIGA o

L.

LIV
L 1l
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4.12.3.1 Pstar : setting the start power point, The LCD display shows “OPP”,
“PSTAR” and 0.00WI (initial) from upper to lower 5 digits LCD display,
the setting range is 0.00W to the full scale of the CP mode specification.
The setting is by rotating the setting knob.

PRODIGIT. 3330F Sttt etaratmic cany oW [ eroprorr 3330F

5 || 7 f v Y
i {7 g

4.12.3.2 Pstep : setting the increment step power, The LCD display shows “OPP”,
“PSTEP” and 0.00W (initial) from upper to lower 5 digits LCD display, the
setting range is 0.00W to the full scale of the CP mode specification. The
setting is by rotating the setting knob.

CH.A 80V/60A,250W CH.B 80V/6A,50W CH.A 80V/60A,250W CH.B 80V/6A,50W
DUALDCELECTRONICLOAD [~ i evernvon DUAL DC ELECTRONIC LOAD

3330F S s et tots

V Iy N i v 2 rrrririr
Y yIal

PRODIGIT

4.12.3.3 Pstop : setting the stop power point, The LCD display shows “OPP”,
“PSTOP” and 250.00W (3330F CHA initial) from upper to lower 5 digits
LCD display, the setting range is 0.00W to the full scale of the CP mode
specification. The setting is by rotating the setting knob.

CH.A BOV/60A,250W CH.B 80V/6A 50W E —
.................... DUAL DC ELECTRONIC LOAD FRODIGIT 3330F gS'AALagg/ésgéé?ﬁgrﬁg‘foa%m‘ww

Tl oAl
LY L) Y Looonv

TTTIw SCAamw  Fee
[

4.12.3.4 Vth : Setting threshold voltage; The LCD display shows “OPP”, “Vth” and
0.600VI (3330F initial) from upper to lower 5 digits LCD display, the
setting range is 0.00V to the full scale of the Voltage specification. The
setting is by rotating the setting knob.

FRODICIT  33B0F Gt ¢ eteemnonic toko 3330 Sl RYeoazsow cib soviea sow
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4.12.4 START/STOP Test key.

Press START/STOP key to start or stop the OPP test by OPP test setting
parameter when OPP test function is enabled.

The Load will goes to “ON” automatically when press START/STOP key to start the
OPP test and the Load will goes to “OFF” automatically when press START/STOP
key to stop the OPP test. The Load will stay to “ON” If load was “ON” before OPP
test.

The OPP test function for test the UUT’s over power protection, The OPP test will
start sink current from PSTART to increase PSTEP current until the UUT’s output
voltage drop-out lower than the threshold voltage (V-th setting), and the OPP trip
point is between W_Hi and W_Lo limitation, then lower 5 digits LCD display will
shows "PASS", otherwise shows "FAIL".

Press any key to goes to normal mode of LCD display.

4.12.5 OPP Manual control
Example:
4.12.5.1. Setting OPP test, press OPP key to the next step.

CH.A BOV/G0A,250W CH.B 8OV/6A,50W

DUAL DC ELECTRONICLOAD
oo
)T

4.12.5.2.

CH.A 80V/60A,250W CH.B 80V/6A,50W
DUAL DC ELECTRONIC LOAD

4.12.5.3.

CH.A B0V/G0A,250W CH.B 80V/GA,50W
PRODIG'{T 3330F DUAL DC ELECTRONIC LOAD

it
I

f

[ A
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4.12.5.4. Press up key, set stop load watt 3.25W, press OPP key to the next step.

>N = " CH.A B0V/60A,250W CH.B 80V/SA,50W
PRODIGIT 3330 sUal B¢ ELecthonC LoAD.

CH.A BOV/60A,250W CH.B BOV/6A,50W
DUAL DC ELECTRONIC LOAD

v
U

3330F sl B ettdimbactoss " FROPICIT. 3330F Sl ateeroR st ™ "

BIEEET Vv NN YAV 1] 5 | Y

| ) R }

CH.A BOV/60A,250W CH.B BOV/6A,50W P CHA DOV GOA 250W CH B 80V SA
DUAL DC ELECTRONIC LOAD FRODIGIT 3330F OuAL OC ll(CV.ON(’:‘ LOA; it

\Y
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4.12.5.7. the UUT’s output voltage drop-out lower than the threshold voltage (V-th
setting), and the OPP trip point is between W_Hi and W_Lo limitation, then
lower 5 digits LCD display will shows "PASS", otherwise shows "FAIL".

DUAL DC ELECTRONIC LOAD

Y

# PRODIGIT 3330F CH.A BOV/60A,250W CH.B B0V/6A,50W

4.12.6 Remote control OPP

EX :

REMOTE ( Set Remote )

TCONFIG OPP (Set OCP test)

OPP:START 3 ( Set start load watt 3W )

OPP:STEP 1 ( Set step load watt 1W )

OPP:STOP 5 ( Set stop load watt 5W )

VTH 0.6 (Set OPP VTH 0.6V)

WL 0 ( Set watt low limit OW )

WH 5 ( Set watt high limit 5W )

NGENABLE ON ( Set NG Enable ON)

START ( Start OPP testing )

TESTING? (Ask Testing? 1 : Testing » 0 : Testing End )
NG? (Ask PASS/FAIL? » 0 : PASS » 1 : FAIL)
OPP? ( Ask OPP watt value )

STOP ( Stop OPP testing )
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4-13

4131

4.13.2

4.13.3

P
1)

-
_
]

WEIL) T

. Power Supply SHORT testing

The low short resistance is implemented by drives the Power MOSFET to the
Maximum rated load current at SHORT ON mode and Load ON status.

Short test function Enable/Disable Key.

Press “ SHORT” key to enable the short test function and the indicator LED is lit on.
The LCD display show “SHORT” on upper 5 digits LCD display, shows “PRESS”

on middle 5 digits LCD display and shows “START” on lower 5 digits LCD display.

3330 St eov/sos2s0W cH.8 sovisa sow
DUAL DC ELECTRONIC LOAD
LITICI TV

LA i
SATTLTY

LA )

[ R

PRODIGIT

1\
USRS i

A

Short test function parameter setting key.
There are 3 parameter for the SHORT test function. The parameter as TIME, V-Hi

and V-Lo.

Press “SHORT” key again to set short test time when SHORT test function is
enabled. Press SHORT key again to next parameter by the sequence of TIME, V-
Hi, V-Lo and disable, press another key to exit the setting and save the setting.
The short test parameter description as following.

CMA OV S0ASOW OMD OV A oW

DUAL OC ELECTRONC LOAD
NINIEInIn
B

= T
S S &

iy
L_LL_’L_JL_IVV

CH.A 80V/60A,250W CH.B 80V/6A,50W . ‘RO,
DUAL DC ELECTRONIC LOAD v - DIOIT 3330

winlniVal LA TV
(e V ENFTLrY 0
| Y
)

>

PRODIGIT  3330F Sl e eon o tos A
LT winlnlnlnl
ST Y Ll

= T
L

CH.A BOV/60A,250W CH.B BOV/6A 50W
DUAL DC ELECTRONIC LOAD

i
Hilg
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4.12.3.1 TIME: setting the short test time, The LCD display shows “SHORT”,
“TIME” and CONTI (initial) from upper to lower 5 digits LCD display, the
Setting range is “CONTI” means continue, 100mS to 10000mS step
100mS by clockwise rotate the setting knob.
The short test will be no time limitation when setting to CONTI until press
“‘START/STOP” key to stop the short test.

CH.A B0V/60A,250W CH,B B0V/6A,50W :
PRODIGIT 3330F DUAL DC ELECTRONICLOAD ; Cirlkacan e foaf,‘,”” ki

llV

4.12.3.2 V-Hi: Short test voltage check upper limitation setting, The LCD display
Shows “SHORT”, “V-Hi” and 0.00V (initial) from upper to lower 5 digits,
the V-Hi setting range from 0.000V to 81.000V step 0.00135V by rotating
the setting knob.

4 I 3330F CHA SOVA0AZSOW CH.B BOV/SA SOW

¢ 0 B3 30 Sl o S eeTRoeer Loas \sew DUAL OC ELECTRONCLOAD

OUAL OC ELECTRONC LOAD

- 'wininininl
l”;’”'"v IUHIIHIV

)
1

LA TV
B

l ‘ A

1
. _l
(

(
I Y

® V-Lo : Short test voltage check lower limitation setting, The LCD display
shows “SHORT”, “V-Lo” and 0.00V(initial) from upper to lower 5 digits, the
V-Hi setting range from 0.000V to 81.000V step 0.00135V by rotating the
setting knob.

- PRODIGIT 33O Sl S ittdrmowec tose T PRODIGIT 333 Gt coh i co e sow

CHORTY FIry 'sIninInInk
; AR RN LTV IIIHHHIV
)/ A

y n

\Y

Note. The V-Hi and V-Lo parameter is difference with the V-Hi and V-Lo in the LIMIT
function.

4.13.4 START/STOP Test key.

Press START/STOP key to start or stop the short test by SHORT test setting
parameter when SHORT test function is enabled.

The Load will goes to “ON” automatically when press START/STOP key to start the
short test and the Load will goes to “OFF” automatically when press START/STOP
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key to stop the short test. The Load will stay to “ON” If load was “ON” before short
test.

The SHORT test function for test the UUT’s short protection, The SHORT test will
sink load’s full scale current(3330F CHA 60A) until to fit in with the test condition,
and the UUT’s drop voltage is between V_Hi and V_Lo limitation, then middle 5
digits LCD display will shows "PASS", otherwise shows "FAIL".

Press any key to goes to normal mode of LCD display.

4.13.5 SHORT Manual control
Example:
4.13.5.1. Setting SHORT test, press Short key to the next step.

PRODIGIT 3330FEﬁ‘ﬁ“@é’é’iﬁéﬁ‘ﬁ%‘ﬁé"t‘oﬁs‘jfw
LTI TV il
SATTLNT L
SOCCCA - e
) il |}

B ==

4.13.5.2. Press UP key, setting Short time to 10000ms, press Short key to
the next Step.

CH.A 80V/60A,250W CH.B BOV/6A,50W
PRODIG{T 3330F DUAL DC ELECTRONIC LOAD

15 LITV
|

PRODIGIT 3330F SiA e eEmBRE L "
Ty I
RN

NI A

(|
T
L}

\

ot e ¥ Y L

-
|
[<<]

4.13.5.3. Press down key, setting V-Hi voltage to 1V, press Short key to
the next Step.

CMA OV S0A 2I0W OB B0V SA SOW
OUAL OC ELECTRONC LOAD

4.13.5.4. Press down key, setting V-Lo voltage to 0V, press Short key to
the next Step.

PRODIGIT 3330F CH.A BOV/G0A.250W CH.B B0V/6A, 50W
oL ’l_l i Vi

DUAL DC ELECTRONIC LOAD




PRODIGIT 3330F Series Operation Manual 4 - 25

4.13.5.5. Press START/STOP test key.

ERQRIGIT 3330F S SYRIERNGE e
e o i Iy
S I }

4.13.5.6. Short test finish, the UUT’s drop voltage is between V_Hi and
V_Lo limitation, then middle 5 digits LCD display will shows
"PASS"

CH.A BOV/G0A,250W CH.B B0V/6A,50W
DUAL DC ELECTRONIC LOAD

4.13.5.7. The UUT’s not drop voltage is between V_Hi and V_Lo limitation,
LCD display will shows FAIL.

eropIaIT 3330F SIS EleSmoscton

LILLV NG

4.13.6 Remote control SHORT

EX :
REMOTE ( Set Remote )
TCONFIG SHORT  ( get SHORT test )
STIME 1 ( Set short time 1ms )
START ( Start SHORT testina )
TESTING? (Ask Testing? 1 : Testing - 0 : Testing End )

STOP ( Stop SHORT testina )





