33501 Series
High power
Electronic Load
Operation manual

S/N:90033503 REV:G



O

Material Contents Declaration

(KPR £ 31 7%)

Hazardous Substance (%, |7 P27 5 7 %)
(Part Name) o = 5 4 I,J = B8 L8
i “ I I R | R
PCBA
(Pl v i 2R i A4 % © % 0 0 0
Electrical part not on PCBA’s
FAEPCBA it 2 X O X 0 0 0
Metal parts
cEEM 0 0 0] X 0 0
Plastic parts
W 0 0 0 o1 X X
Wiring
e X 0 0 0 0 0
Package X 0 0 0 0 0
&
H%E'“ FIAOHTE Fﬁ’{, F#f=-, PRODIGIT {1 svpt="f5 lr‘Pfﬁ}[p u':IJF MJJFJI o =L rj:””?Fﬁ"ﬁ T

£y i DS f» Ffr‘ FV[Jp J?Z[ Hf > This table shows where Ehese substances may be found in the supply cha|n

of Prodlglt electronlc |nformat|on products, as of the date of sale of the enclosed product Note that some of the
component types listed above may or may not be a part of the enclosed product. o : %1% Jﬁ, EJ##J'HE ﬁfﬁ[
;:F)’T*erjﬁﬁ#]ﬁlguﬁé', 15 SJIT 11363-2006 F=1EHLEpUENH IR ™ < o : Indicates that the concentration of
the hazardous substance in all homogeneous materials in the parts is below the relevant threshold of the SJ/T
113632006 standard. x : #=.1%% Jﬁ, EJT;??J]FJI"' (e TR SR 4‘d’#1ﬁ7{r~]F]l]§lJA]E}%H}SJ/T 11363-2006 #5)&
L puflEl it o x ¢ Indicates that the concentration of the hazardous substance of at least one of all
homogeneous materials in the parts is above the relevant threshold of the SJ/T 11363-2006 standard.

Note (i %):
1.Prodigit has not fully transitioned to lead-free solder assembly at this moment ; However, most of the
components used are RoHS compliant.

(P » Prodigit ¥ ZFR = sl P E]= HPER 248 I’Jé'ﬂ*ﬁﬂ [ipu7 AR [~ = RoHSpVALE: <)
2. The product is labeled with an environment-friendly usage period in years.

The marked period is assumed under the operating environment specified in the product specifications.
(7 BRI T IRBE AU AOAE P IR (5) o BITAmid AR 558 {2 [AISUBOE A AR L™ il SCRE IR 2 T e )

a}u[ Hj}j‘v;fi Example of a marking for a 10 year period:
Vo’ (BHLARHIF S 7 IO 104)




SAFETY SYMBOLS

—_—— Direct current (DC)

v Alternating current (AC)
~_ Both direct and alternating
3~ Three-phase alternating current
@ Protective earth (ground)

| On (Supply)

O 0ff (Supply)

|} 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 III - Is for measurements performed in the building installation.

CAT I - 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.

This equipment 1s not for measurements performed for CAT II, II1, and IV.
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Chapter 1 Introduction

1-1. General description

The 33501 Series Electronic Load is designed to test, evaluation and burn-in of DC power
supplies and batteries. The 335011 Series electronic load can be operated for manual and
GPIB operation. The power contour of 33501 1800 Watts Electronic Load is shown in Fig 1-
1.1~1-1.5, it has an input from 0-360A, and 0 -60V current and voltage operating range
respectively. The power contour of 33501 series. The prodigit 33501 Series high power
electronic Load can be controlled locally at the front panel or remotely via computer over the
GPIB/RS-232C. Current (CC) mode, Constant Resistance (CR) mode, and Constant Voltage
(CV) mode. and Constant Power ( CP ) mode. The wide range dynamic load with
independent rise and fall current slew rate and analog programming input with arbitrary
wave-form input is available in Constant Current mode.
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Fig 1-1.1 33501 0-60V / 0-240A 2400W Power Contour
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Fig 1-1.2 33511 0-60V / 0-240A 3600W Power Contour



1-2 PRODIGIT

60

20

10

5

0.7

0.35

0.175
0.1

0

Fig 1-1.3
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Fig 1-1.5 33541
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0-60V / 0-720A 3600W Power Contour
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Voltage
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Fig 1-1.6 33512 0-60V / 0-360A 5400W Power Contour
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Fig 1-1.7 33513 0-60V / 0-480A 7200W Power Contour
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Fig 1-1.8 33514 0-60V / 0-600A 9000W Power Contour
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Fig 1-1.9 33515 0-60V / 0-720A 10800W Power Contour
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Voltage
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Fig 1-1.10 33532 0-60V / 0-720A 5400W Power Contour

Voltage
A
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75
0.6
0.45
0.3 c "
0.1 urren
>
0 120 156 240 480 720 960 A

Fig 1-1.11 33533 0-60V / 0-960A 7200W Power Contour

CC Mode:

With the operating mode of constant current, the 33501 Series Electronic load will sink a

current in accordance with the programmed value regardless of the input voltage (see Fig.1-
2).
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I
T
CURRENT SETTING
LOAD
CURRENT

=
INPUT VOLTAGE

Fig 1-2 Constant Current mode
CR Mode:

At constant resistance mode, The 33501 Series Electronic Load will sink a current linearly
proportional to the load input voltage in accordance with the programmed resistance setting

(see Fig 1-3).
I
ESQEENT RESTSTANCE
SETTING
=
INPUT VOLTAGE
Fig 1-3 Constant Resistance mode
CV Mode:

At constant voltage mode, the 33501 Series Electronic Load will attempt to sink enough
current until the load input voltage is equaled to the programmed value (see Fig 1-4).

1
A

A VOLTAGE
LOAD SETTING
CURRENT
=

INPUT VOLTAGE

Fig 1-4 Constant Voltage mode
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CP Mode:

At Constant Power mode, the 33501 Series Electronic Load will attempt to sink load power
(load voltage x load current) in accordance with the programmed power. (See Fig 1-5).

\ POWER
' SETTING

Fig 1-5 Constant Power mode

Dynamic wave form definition:

There are six parameters to generate dynamic wave form or pulse wave form, the 33501
Series Electronic Load will sink current from power source proportional to the dynamic wave
form, the dynamic wave form definition is shown in Fig 1-6. The period of dynamic wave form
is Thigh + Tlow, dynamic frequency = 1 / (Thigh + Tlow), the Duty cycle = Thigh / (Thigh +
Tlow)

LOAD
CURRENT
‘ ‘ HIGH LOAD
! ! LOAD
1 1
‘ 1 ] LOW LOAD
| | | | | LEVEL
| : | | | v
RISE — -« —» '«— FALL SLEW RATE
SLEW RATE «—T ——>e— T —

HIGH : LOW
Fig 1-6 Dynamic Wave form

The load current level and load status are can be set with Front panel on each module, GPIB
command. It is called manual operation and GPIB operation respectively, the load input
voltage and load current can be read back to computer through GPIB.

The GPIB operation is described in Chapter 4 GPIB operation.
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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 1-7

Slesw Hate

@
s &
50 3
-
s A

Fig 1-7 Rise Time Transition Limitation
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1-2. Features
CC, CR, CV, CP, Dynamic, and Short Operating Mode.

Fully GPIB control of Load condition setting and meter read back.
Dual high accuracy & resolution 4 1/2 digit voltage and current meter.
Built-in pulse generator includes wide Thigh/Tlow dynamic load range, independent
Rise/Fall load current slew rate control, and High/Low Load level.
Controllable load current slew rate of load level change, load ON/OFF switch
change, and power supply turn ON.
Short circuit current measurement capability, low short resistance and reliable
short circuitry is implemented by turn ON Power MOSFET and heavy duty relay.
Automatic voltage sense capability.
Full protection from over power, over temperature, over voltage, and reverse

1-2-1

1-2-2
1-2-3
1-2-4

polarity.

Isolated Imonitor BNC output, 10V full scale.
0 Up to 150 Sets Store/Recall EEROM memory

1-3. Accessories

1-3-1  6mm Binding Post Plug (Black) 1PC
6mm Binding Post Plug (Red) 1PC
1-3-2 4mm Binding Post Plug (Black) 1PC
4mm Binding Post Plug (Red) 1PC
1-3-3 SPADE Type Large size terminal (Yellow) 2PCS
SPADE Type Small size terminal (Red) 2PCs
1-3-4 Hexagon sleeve (5mm) 1PC
Hexagon sleeve (3mm) 1PC
1-3-5 33501 series operation manual 1PC
1-3-6 M6 ROUND SCREW 2PCS
1-4. Option
1-4-1 |EEE-488 cable (1 Meter)
1-4-2 |EEE-488 cable (2 Meter)
1-4-3 9931 Remote Controller
1-4-4  D-sub-9Pin to D-sub-9Pin cable (1M) for 9931.
1-5. Specifications
LINE 115V £ 10% | 230V * 10%
FREQUENCY 50/60 Hz
AC INPUT FUSE 2A/250V(5x20 mm) \ 1A/250V(5x20 mm)

MAX. POWER
CONSUMPTION

150 Wx2

DIMENSIONS (W * H * D)

483 mm x 365 mm x 445Dmm/EA

WEIGHT

NET:2400W—38.8Kgs - 3600W—47.2Kgs

Table 1-1 AC INPUT Specifications
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Model 33501 33511 33521 33531 33541
INPUT RATINGS
Power (Watt) 2400 W 3600W 2400W 3600W 3600 W
Current (Ampere) 240 A 240 A 480 A 480 A 720A
Voltage (Volt) 60 V 60 V 60 V 60 V 60 V
PROTECTIONS
OPP 2520W 3780W 2520W 3780W 3780W
OCP 252A 252A 504A 504A 756A
OVP 63V 63V 63V 63V 63V
OoTP 85T 85C 85C 85C 85T
CC MODE
RANGE 0~24/240A 0~24/240A 0~48/480A 0~48/480A 0~72/720A
RESOLUTION 6.4mA /64mA 6.4mA /64mA 12.8mA /128mA 12.8mA /128mA 19.2mA /192mA
ACCURACY +0.2% OF (SETTING + RANGE)
CR MODE
RANGE 0.0134~0.25~937.5(0.0134~0.25~937.5|0.0066~0.125~468. | 0.0066~0.125~468. | 0.0044~0.083~312.
RESOLUTION Q Q 70 79 50
ACCURACY 0.067mQ/1.066ms | 0.067mQ/1.066ms | 0.033mQ/2.133ms | 0.033mQ/2.133ms | 0.022mQ/3.2ms

+0.2% OF (SETTING + RANGE)

CV MODE
RANGE 0~60V 0~60V 0~60V 0~60V 0~60V
RESOLUTION 0.016V 0.016V 0.016V 0.016V 0.016V
ACCURACY 1+0.1% OF (SETTING + RANGE)
CP MODE
RANGE 0~2400W 0~3600W 0~2400W 0~3600W 0~3600W
RESOLUTION 0.64W 0.96W 0.64W 0.96W 0.96W
ACCURACY 1+0.5% OF (SETTING + RANGE)
4 1/2 DVM
RANGE 15.00/60.00V 15.00/60.00V 15.00/60.00V 15.00/60.00V 15.00/60.00V
RESOLUTION 0.5mV/ 2mV 0.5mV/2mV 0.5mV/2mV 0.5mV/2mV 0.5mV/2mV
ACCURACY +0.05% OF(READING + RANGE)
4 1/2 DAM
RANGE 24/240A 24/240A 48/480A 48/480A 72/720A
RESOLUTION 0.8mA /8mA 0.8mA /8mA 1.6mA /16mA 1.6mA /16mA 2.4mA /24mA
ACCURACY +0.5% OF (READING + RANGE)
Dynamic 50us to 9.999Sec
Operation 16mA~1000mA/us | 16mA~1000mA/us | 32mA~2000mA/us | 32mA~2000mA/us | 48mA~3000mA/us
THIGH/TLOW 160mA~10000mA/u|{160mA~10000mA/u|320mA~20000mA/u|320mA~20000mA/u|480mA~30000mA/u
SLEW-RATE S S S S S
ACCURACY +10% +10us
Load ON Voltage 0.1-25V 0.1-25V 0.1-25V 0.1-25V 0.1-25V
Load OFF Voltage 0-25V 0-25V 0-25V 0-25V 0-25V
Imonitor (Isolated) 24AN 24AN 48A/NV 48AN 72AN
Maximum
Short Resistance 0.0025Q 0.0017Q 0.0015Q 0.0013Q 0.001Q
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Model 33512 33513 33514 33515 33532

INPUT RATINGS
Power (Watt) 5400 W 7200W 9000W 10800W 5400 W
Current (Ampere) 360 A 480 A 600 A 720 A 720A
Voltage (Volt) 60 V 60 V 60 V 60 V 60 V
gﬁgTECT'ONS 5670W 7560W 9450W 11340W 5670W
ocP 378A 504A 630A 756A 756A
OvP 63V 63V 63V 63V 63V
oTp 85C 85 85C 85C 85C
CC MODE 0~36/360A 0~48/480A 0~60/600A 0~72/720A 0~72/72019.2
RANGE 9.6mA /96mA 12.8mA /128mA 16mA /160mA | 19.2mA /192mA mA /192mA
RESOLUTION
ACCURACY

+0.2% OF (SETTING + RANGE)
givacl;%DE 0.0088~0.1666~625Q [0.0066~0.125~468.7Q |0.0052~0.1~375Q 0.0044~0.0833~312.3 [{0.0044~0.083~312.3Q
RESOLUTION 0.044mQ/1.6ms|0.033mQ/2.133ms  {0.026mQ/2.66ms  |Q 0.022mQ/3.201ms
AGGURACY 0.022mQ/3.201ms

+0.2% OF (SETTING + RANGE)
CV MODE
RANGE 0~60V 0~60V 0~60V 0~60V 0~60V
RESOLUTION 0.016V 0.016V 0.016V 0.016V 0.016V
ACCURACY

+0.1% OF (SETTING + RANGE)
e E 0~5400W 0~7200W 0~9000W 0~10800W 0~5400W
RESOLUTION 1.44W 1.92W 2.4W 2.88W 1.44W
ACCURACY +0.5% OF (SETTING + RANGE)
41/2 DVM
RANGE 15.00/60.00V 15.00/60.00V 15.00/60.00V 15.00/60.00V 15.00/60.00V
RESOLUTION 0.5mV/ 2mVvV 0.5mV/2mV 0.5mV/2mV 0.5mV/2mV 0.5mV/0.2mV
ACCURACY +0.05% OF(READING + RANGE)
41/2 DAM
RANGE 36/360A 48/480A 60/600A 72/720A 72/720A
RESOLUTION 1.2mA /12mA 1.6mA /16mA 2mA /20mA 2.4mA /24mA 2.4mA /24mA
ACCURACY +0.5% OF (READING + RANGE)

. 50us to 9.999Sec
Dynamic
Operation 24mA~1500mA 32mA~2000m 40mA~2500m 48mA~3000m 48mA~3000m
THIGH/TLOW lus Alus Alus Alus Alus
SLEW-RATE 240mA~15000m 320mA~20000m 400mA~25000m 480mA~30000m 480mA~30000m
ACCURACY Alus Alus Alus Alus Alus
+10% +£10us

Load ON Voltage 0.1-25V 0.1-25V 0.1-25V 0.1-25V 0.1-25V
Load OFF Voltage 0-25V 0-25V 0-25V 0-25V 0-25V
Imonitor (Isolated) 36A/V 48A/V 60A/V 72AN 72AN
Maximum
Short Resistance 0.002Q 0.00150Q 0.00120 0.001Q 0.0010Q
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Model 33533
INPUT RATINGS
Power(Watt) 7200 W
Current(Ampere) 960 A
Voltage(Volt) 60 V
PROTECTIONS
Over Power Protection(OPP) = 7560W
Over Current Protection(OCP) — 1008A
Over Voltage Protection(OVP) L 63V
Over Temp. Protection(OTP) ano
= 85T
RANGE 0~96/960 A
CC MODE RESOLUTION 25.6mA/256mA
ACCURACY +0.2% OF (SETTING + RANGE)
CR MODE RANGE 0.0032Q ~ 0.0625Q ~ 234.3Q
RESOLUTION 0.016mQ/4.266mS
ACCURACY +0.2% OF (SETTING + RANGE)
CV MODE RANGE 0~60V
RESOLUTION
ACCURACY 0.016vV
+0.1% OF (SETTING + RANGE)
CP MODE RANGE 0~7200W
RESOLUTION
ACCURACY 1.92wW
+0.5% OF (SETTING + RANGE)
41/2 DVM RANGE 0 ~15.000/60.00V
RESOLUTION 0.5mV/2mV
ACCURACY +0.05% OF(READING RANGE)
4 1/2 DAM RANGE 0~96.00/960.0A
RESOLUTION 3.2mA/32mA
ACCURACY +0.2% OF (READING + RANGE)
Dynamic THIGH/TLOW 50uS to 9.999 Sec
Operation SLEW-RATE 64mA ~ 4000mA/uS 640mA ~ 40000mA/uS
ACCURACY +10% +10uS

Load ON Voltage

0.1-25V, 1% of (Setting + Range)

Load OFF Voltage

0-25V, 0.05% of (Setting +Range)

Imonitor (Isolated)

96A/V

Maximum Short Resistance

1.05mQ

Table 1-2 33501-Series Specifications
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1-6. Block diagram

The functional block diagram of 33501 Series Electronic Load is illustrated in Fig 1-8.

|\'s:u5: Loput

Jm{fi[

Fig 1-8 Block Diagram of 33501 Series Electronic Load
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The load current level and load status are received from front panel of 33501, the two 12 bit
D/A converter receive digital data of load current and transfer as an analog signal, the load
current slew rate is controlled by the two 8 bit D/A converters, the Thigh and Tlow duration is
set by two 16 bit trimmer, these six parameters constitute the wide range pulse generator,
and can be used to test the power supply. (Unit under Test)

The Constant Current (CC), Constant Resistance (CR), and Constant Voltage (CV) control
circuitry and Constant Power (CP) Constant and range circuitry is selected depending upon
which operating mode and range.

The drive circuit controls the load current flow through power MOSFET is proportional to the
analog control signal. The Short ON/OFF signal through short drive circuit turns the Power
MOSFET fully ON.

The voltage Auto-sensing circuit selects the Load input terminal or Vsense BNC input
depends on the Vsense cable is connected or not. The Auto ranged 4 1/2 high accuracy digit
voltage meter indicates the input voltage.

The 4 1/2 digit voltage meter and 4 1/2 digit current meter digital bus is connected to CPU
circuitry.
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Chapter 2 Installation

2-1. Inspection

The 33501 Series high power load was carefully inspected before shipment. If instrument
damage has occurred during transport, please inform Prodigit's sales and service office or
representative.

Your 33501 Series high power load was shipped with a power cord for the type of outlet used
at your location. If the appropriated cord was not included, please contact your nearest
Prodigit sales office to obtain the correct cord. Refer to “check line voltage “to check the line
voltage selection and fuse type.

2-2. Check line voltage
The 33501 Series high power load can operation with 115, 230Vac input as indicated on the
label on the rear panel.
Make sure that the factory check mark corresponds to your nominal line voltage. Skip this
procedure if the label is corrected marked.
2-2-1  With the 33501 Series load power OFF, disconnect the power cord.
2-2-2 Refer the drawing on the rear panel of 33501 Series high power load in Fig 2-1, set

the switches to the proper voltage as describe in the following:

L[] 100V~ <= 200V~

/ ] 115V~ <=p 230V~

Voltage configuration o m (w

Voltage selection switch

Voltage Rating] —— Max Power

100115V~ 2A 150W

2002300~ | 1A 150%
50 /60 HZ

Fig 2-1 SET OF SWITCH

2-2-3 Mark the correct voltage on the rear panel of 33501 Series high power load.

2-2-4  Check the rating of the line fuse and replace it with the correct fuse if necessary.

2-2-5 The line fuse is located below the AC line receptacle see Fig 2-2. With the power
cord removed, use a small screwdriver to extract the fuse holder from under the AC
socket. Replace the fuse with the appropriate type as indicated in Table 1-2. These
fuses are normal-blow fuses.

2-2-6  Reinstall fuse holder and connect the power cord.

Fig 2-2 AC LINE RECEPTACLE
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2-3. Grounding requirements
The 33501 Series high power load is equipped with three conductor cable which plugs in an
appropriate receptacle to ground the instrument's cover.

2-4. Adjust the feet

The 33501 Series high power load is equipped with feet and tilt stands installed and is ready
for used as a bench instrument.
The feet provide a good viewing angle for bench-top use.

2-5. Rack mount
The 33501 Series high power load is designed to permit mounted in a standard 19 inches
rack for system application.

2-6. Environmental requirements
For indoor use only

installation Category |

Pollution Degree 2

Altitude up to 2000 meters
Relative Humidity 80% RH Max

2-7. Repair
If the instrument is damaged, please attach a tag to the instrument to identify the owner and
indicated the require service or repairing. And inform the Prodigit sales and service office or
representative.
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2-8. GPIB connection

The GPIB connector on the rear panel connects the 33501 Series high power load to the
controller and to other GPIB devices. An GPIB system can be connected in any configuration
(star, linear, or both) as long as

2-8-1 The maximum number of devices including the controller is no more than 15.

2-8-2 The maximum length of all cable in no more than 2 meters times the number of
devices connected together, up to 20 meters maximum.
Please make sure the lock screws are firmly hand - tightened, use a screw-driver
only for the removal of screws. Fig 2-3 shows the rear panel of 33501 Series high
power load, the GPIB connector on the rear panel of 33501 Series high power load.
The GPIB address of the 33501 Series high power load is factory set to address 05.
The GPIB address can be set by FRONT PANEL, GPIB address is set by press
STATE 4 + STATE 5 simultaneously, press UP or DOWN key to select 1-9 address
number, press STATE 2 to exit GPIB address setting mode.

OSTORE 01 O 2 03 04 O 5

OA
STATE BANK
START EXIT D '

[ auo T sppor]

SEQ

Fig 2-3 33501 FRONT/REAR PANEL
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2-9. RS-232C Connection

The RS-232C connector (Female) on the rear panel Connects 33501 Series HIGH POWER
LOAD to RS-232C port of computer in one by one configuration.

Fig 2-4 33501 Series High Power Load Rear panel

2-10.Remote control Port

The D-sub 9 pin connector on the rear panel connects the 33501 Series high power load to
the PRODIGIT mode 9931C remote controller and to replace the RECALL option key 1 to 5
on the front panel of 33501 Series high power load.

9 Pin to 9 Pin 1.5M Cable

D-sub 9 Pj
4 sub 7 PRODIGIT
X ne 1 L e 1 INSTRUBT FROFESION

|
5 |

X X 2 - 2
|

. STORE < 3 e
|

L 4
|

—» 5
NC |

—_— 6
NC |

—_— 7
NC |

—_— 8
NC |

—_— 9
|

Fig 2-5 Diagram of Remote Control Port
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2-11 Analog programming BNC input

The BNC connector on the rear panel connects .

The 0 to 10V Analog signal can program the 0 to full scale input range in the CC mode ( 0 to
24A range when load current setting is less than 24A, or 0 to 240A range when load current
setting is higher than 24A) or in the CP mode (0 to 2400W). The analog programming signal
can act alone or it can be summed with the programmed value via GPIB, RS-232, or the front
panel. Fig 3-3 shows the analog programming signal (4 Vac, 500Hz) is summed with the 96A
programmed setting in CC mode of 33501 Load module.

LOAD CURRENT
144A | N/ 1o
96A 4V
asA L U I B
f =T
le— 205 —»

Fig 2-6 Analog programming load current in CC mode operation

2-12 Power on status
2-12-1 Local/manual operation mode.
2-12-2 STORE/RECALL : All LED is OFF, BABK LED display shows 01.
2-12-3 GPIB address setting :
GPIB address is set by press STATE 4+STATE 5 simultaneously, press UP or
DOWN key to select 0—31 address number, press STATE 2 to exit GPIB address
setting mode.

Q STORE O1 02 O3 O4 O s

AO
STATE = EE

START  EXIT I_ QE(T)OJ_ Addr_J

Fig 2-7 front panel key switch

2-13 STORE / RECALL operation

The eight function keys on the front panel are designed for high testing throughput purpose.
There are 5 and 150 operation states or testing steps can be store in the EEROM memory,

each state can save or recall the load status and level for four Electronic load modules
simultaneously.
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2-13-1 STORE procedure:
2-13-1-1  Set the load status and load level from load module within the mainframe
respectively.
2-13-1-2  Press the STORE key on the front panel, the STORE LED annunciator is
flashing (about two times every second) to indicate ready to store. Press
Store key again or wait for about 20 sec to exit the store operation.

Press one of the state 1-5 key, the appropriate state key's LED annunciator will be lit
immediately, the load level and status of 33501 series load module is stored into the EEROM
memory this time. then the STORE LED annunciator turns to OFF, it means the STORE
procedure is completed.

Note:
After press the STORE key, the STORE LED annunciator will flash for 20 seconds, if the
STATE 1-5 key is not pressed within this 20 seconds, the STORE LED annunciator will be
OFF, it indicated the STORE process is not available now, please repeat the STORE
procedure for a new STORE operation.

After press the STORE key, then press the STORE key, the STORE LED annunciator will be
blank, it indicate the STORE process is not available.

After press the STORE key, it is available and useful to operate the front panel key on the
33501 series Electronic load . However, the STATE LED will be OFF if any key on any load
module is operated, this indicates the front panel state of load module is not the same as
STORE state.

2-13-2 STORE function:
Please refer chapter section on the 33501 series electronic load module operation
manual to more detail operation flow-chart for store and recall operation.

It can store up to states of 33501 series load module setting simultaneously, if you
store 2 different states in the same state key, the later state will overcome the
previous state, it acts as update the new data.

2-13-3 RECALL operation:
2-13-2-1  For 33501 series, using UP and Down key to select the Memory Bank,
then follow the procedure for the Memory Recall operation.
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2-14 AUTO SEQUENCE testing function description
There are two modes in AUTO SEQUENCE function, EDIT MODE and TEST MODE, The
AUTO SEQ mode can be entered by press S3 + S4 key simultaneously, then press STORE
key again to enter the EDIT MODE, or press START key to enter the TEST MODE, Please
refer to the flow chart operation below:

Show r1-r9 |Display 3300C Firmware version rl-r9

Normal Mode

Display bank

Display bank no.

Press S3+S4 key Show nl~n9
y
AUTO SEQ.
Press STORE key Press STATE key

STORE MODE STATE MODE

[ ] [ ]

[ ] [ ]

[ ] [ ]

Press Exit key

Fig 2-8 AUTO SEQ function operation flow chart

2-14-1 EDIT MODE
The TEST Mode of Auto-Sequence function is entered by press S3 + S4 key
simultaneously, The EDIT mode of Auto Sequence function is entered by press S3 +
S4 key simultaneously, the S3 and S4 LED are ON to indicate Auto-sequence mode,

then the

Edit mode of Auto-sequence function is proceed by press STORE key.

The EDIT MODE flow chart is described below:

2-14-1-1

2-14-1-2

2-14-1-3

2-14-1-4

There are nine Auto Sequence (n1-n9) can be edit within 33501 series.

Each Auto Sequence has up to 16 Test step, where each step is any one
memory of 150 sets Store memory which is 30 memory Bank with 5
memory state.

Each test step has t1 (test time) and t2 (delay time), the unit is 100mS,
the range is 0.1S - 9.9S in 100mS resolution. 33501 series mainframe will
check each module GO/NG at the end of t1 (test time), the next step will
be started after duration t2 (delay time).

The test step sequence can be up to 16 step, and can be terminated by
press EXIT key if less than 16 step is required.
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S3+54

g

1.Press S3+S4 key

Show nl-n9 Initial=nl~n9 2 Show AUTO SEQ. No.1-No.9,

Press Up/Down key to set nl-n9

v Press Store
i 3.Press Store key to Store Mode
Press Exit key v
Show SP= 0

Sp = 0 ~ F(16 step)

Press Up/Down key to set Bank No.

Set State No.1~5
Press Store key to next item

When press Store key, LED show t1

Press Up/Down key to set T1,
tl = 01-99, Unit = 100mS

Press Store key to next item
When press Store key, LED show t2

Press Up/Down key to set T2,
tl = 00-99, Unit = 100mS

Press Store key to next item

Is last step (16 step)?

Press Exit key

Fig 2-9 STORE (EDIT) MODE OPERATIONO FLOW-CHART

2-14-2 TEST MODE
The TEST Mode of Auto-Sequence function is entered by press S3 + S4 key
simultaneously, the S3 and S4 LED are ON to indicate Auto-sequence mode, then
the Test mode of Auto-sequence function is proceed by press START key.

The TEST MODE flow chart is described below:

2-14-2-1  After press START key, the 33501 series controls within the mainframe to
recall correspond memory which had been stored in Auto-sequence
(n1~n9) memory.

2-14-2-2  The sequence start from (Step 0 - t1 - t2), then (step 1 - t1 - t2), and so on
until last step or stop by press EXIT key.

2-14-2-3 The two digit LED display will show GO (flash) if all the test in all module
is pass, and will show nG (flash) if there is at least one failure during the
test.

2-14-2-4  User can press Start key to continue another test, or the 33501 series can
quit from Auto-Sequence mode by press EXIT key.



33501 Series Operation Manual 2-9

3454 1.Press $3+84 key, and S3 and S4 LED are ON

Show nl-n9

Start Mode

Initial = nl 2.Show AUTO SEQ. No.1-No.9,
Press Up/Down key to set nl-n9

1 3.Press Start key to Start Mode

Press Start key

1.To recall correspond memory which had been stored in nl-n9 memory
2.Check the GO/NG indicator
3.Press Exit key to quit the AUTU SEQ mode

4.1f test is GO, than step is last?
4.1 If no than Step + 1, continue another step.
4.2 1f "Yes", than if all the test in all module is pass,
Show GO.

4.3 If "Yes", than if there is at least one failure during the test,
Show NG.

Testing

Show Memery 2
bank and State

V4.2 4.3
Show GO Show NG

Fig 2-10 TEST MODE OPERATION FLOW-CHA
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2-15. Load current slew rate setting.

What is the load current slew rate during load current level change, power supply turn
ON/OFF switch between ON, and OFF? The 33501 Series Electronic load provides all of the
above load current slew rate in controllable condition, the rise and fall current slew rate can
be set independently from front panel operation or remote programming.

The slew rate determines a rate at which the current changes to a new programmed value.
The slew rate can be set at the front panel or via GPIB on the rear panel of 33501 Series
high power load.

The rise and fall slew rate can be independently programmed from 160mA/usec to 10A/usec
(33501 Load) in the 240A current range and from 16mA/usec to 1A/usec in the 24A current
range. This allows a independent controlled transition from Low load current level to High
load current level ( Rise current slew rate ) or from High load current level to Low load current
level( Fall current slew rate ) to minimize induced voltage drops on the inductive wiring, or
to control induced transients on the est. device ( power supply transient response testing ).

This controllable load current slew rate feature also can eliminate the overload current
phenomenon and emulate the actual load current slew rate at turn ON the power supply
under test. Fig 2-6 shows the load current slew rate is according to the power supply's output
voltage, load level setting and Load ON/OFF switch. So, you could do all items of power
supply testing task by using Constant current mode only, it can significantly improve the
testing quality and process as well as efficiency.

There are two load current range in 33501 Load, Range | and Range I, the slew rate of

range |, range Il, RISE/FALL slew rate are listed in chapter 1-5 specifications.
\

(A)
TYPICAL POWER SUPPLY
OUTPUT  VOLTAGE

LOAD -~

ON

(B)
LOAD ON/OFE SWITCH

ON
OFF

©
LOAD CURRENT WAVEFORM
WITH DIFFERENT LOAD
CURRENT SLEW RATE

(D)
HIGH HIGH LOAD LEVEL CHANGE
LOW BETWEEN HIGH AND

LOW LOAD LEVEL

Fig 2-11 The relationship of load current load ON/OFF, load level and output voltage of DC power

supply at turn ON
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Chapter 3 Operation
This chapter describes the front panel function and operation of each 33501 Series load, the
memory Store/Recall, GPIB and RS-232 remote programming are described in the mainframe

operation manual. Please refer to the mainframe's operation manual for mainframe store/recall and
GPIB/RS-232C programming.

3-1. Front panel description and 3-1-1 33501 External Diagram

3 3 5 0 1 gOCV :52L4é)éT ’R 1O8l\(l) |OCWL OAD -1 -1
o
i
3
W 6
A—1/
1.4 TEST SETTING M—
3 Ope (oce) 19
14 | 18
4 20
15
12
2
11
16
24
ﬁ" Y 0

Fig 3-1 33501-Series High Power Front Panel
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3.1.1

3.1.2

3.1.3

@

@ @
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0000000000000000000000 ’“Q l;l L___L..L__LL,J D‘E:

@ ©

[}
|

[

® &

0000000000000000000000000000000000000000000000000000000 ™™
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Fig 3-2 33501 Series High Power electronic load

33501 60V/240A » 2400W DC ELECTRONIC LOAD

It indicates the model number and specifications of 33501 series electronic load.

NG Indicator

When the reading of Vmeter, Ameter, and Watt meter exceeds the upper or lower
limit set, this indicator will display.

MODE and CC, CR, CV, CP Indicator

There are four operating modes can be selected by press the " MODE " key on the
33501 series Electronic Load.

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 LED will be lit respectively when the appropriate operating
mode is selected.

There are two programming ranges in Constant Current and Constant resistance
mode respectively; the 33501 series can adjust to the best fit range automatically
according to the programmed load level. The rule is described below:

3.1.3.1  In Constant Current mode: (example of 33501)

The Range | (24A) indicates low load current operating range, Range Il
(240A) indicated high load current operating range, the detail specification
of range load current is listed on the Table 1-1, the current range is
changed automatically in accordance to the programmed load current.

The range 1 is selected automatically if the programmed load current is
less than the maximum current of range 1 (24A), and will set to range I
automatically when the programmed current is higher than the maximum
current of range 1 (24A).

3.1.3.2 In Constant Resistance mode:

Range | indicates low load resistance operating range, Range Il indicates
high load resistance operating range, the detail resistance range
specifications is shown in table 1-1. The resistance range is changed
automatically in accordance to the programmed load resistance.

The 33501 Series electronic load will set to range 1 automatically if the
programmed load resistance is higher than the minimum load resistance of
range 1, and will set to Range |l when the programmed load resistance is
lower than the minimum load resistance of range 1.
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314

3.1.5

3.1.6

Remote LCD Indicator

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

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
33501 series electronic load can check the V-sense cable is connected or not, the V-
sense BNC input is detected if it is greater than 0.5V (33501, 33511) or 2.5V (33521)
or not, if yes then the 5 digit DVM measures the sense BNC input, otherwise, the 5
digit DVM measures the DC input terminals of the load module.

Test Setting Mode:

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.

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.

Setting Mode:

3.1.6.1 Config ON programming: Display will individually show’SENSE”, “LDon”,
“LDoff” and “POLAR”.

3.1.6.2 Limit ON programming : Display will individually show”V_Hi", “V_Lo”,
“‘A_Hi", “A_Lo”, “W_Hi", “W_Lo” and “NG”.

3.1.6.3 DYN setting ON programming : Display will individually show "T-Hi", "T-Lo”,
"RISE” and “FALL”".

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

3.1.6.5 Short setting programming : Display will individually show “TImE”, “V-Hi”
and “V-Lo”".

3.1.6.6 OPP setting programming : Display will individually show “PSTAR”,
‘PSTEP”, “PSTOP” and “Vth”.

3.1.6.7 OCP setting programming : Display will individually show “ISTAR”, “ISTEP”,
“ISTOP” and "Vth”.

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

3.1.6.9 OCP testing programming, the seting current , the unit is "A".

3.1.6.10 OPP testing programming, the seting watt , the unit is "A"

3.1.6.11 When Over current protect : Display will show "OCP | .
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3.1.7

Lower 5 digit LCD display
Normal mode : The Lower 5 digit LED display is show load Consumption duty.

Setting Mode: Setting value is by rotating knob switch.

3.1.7.1  PRESET ON mode display will individually show :

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

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

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

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

LIMIT ON mode display will individually show :
.1 V_Hi(upper limit voltage) & V_Lo(lower limit voltage) value display, the unit
is "V".

3.1.7.2.2 A_Hi(upper limit current) & A_Lo(lower limit current) value display, the unit
is "A"

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

3.1.7.2.4 NG programming display will show "ON  or "OFF | .

3.1.7.3 DYN setting ON mode display will individually show :

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

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

3.1.7.4  Config ON mode display will individually show :

3.1.7.4.1 SENSE programming display will show "ON ; or "AUTO | .

3.1.7.4.2 LDon & LDoff value display, the unit are "V".

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

3.1.7.5 Short test Enable - OCP test Enable and OPP test Enable mode will show

"START | .

3.1.7.6  Short Setting mode

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

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

3.1.7.7 OPP Setting mode

3.1.7.7.1 OPP PSTAR - OPP PSTEP and OPP PSTOP value display, the unit is “W".

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

3.1.7.8 OCP Setting mode

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

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

3.1.7.9 OCP test & OPP test mode display will show "RUN ,

3.1.7.10 When Over power protect : Display will show OPP | .

3.1.7.11 When Over temperature protect : Display will show "OTP | .
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3.1.8 MODE and CC, CR, CV, CP Indicator

There are four operating modes can be selected by press the " MODE " key on the
33501 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.
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3.1.9

3.1.10

3.1.11

LOAD ON/OFF key and LED

The 33501 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 33501 series electronic load is ready to sink current
from DC input.

3.1.9.1 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.

3.1.9.2 DC input voltage: There is a load ON and load OFF voltage control circuit
in 33501 series electronic load.
When the Device under Test turns ON, the output voltage of D.U.T will
increase up from 0 to rated output voltage. The 33501 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 33501 series electronic load
module is from 0 to 25V

When the Device under Test turns OFF, the output voltage of D.U.T will
decrease down to 0 volt. The 33501 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 33501 series load module is
from O to load ON voltage.

DYN /STA 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 33501 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.

Range 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 I,
LED will ON, the current programming will setting to Range Il .

Note: Coercion Range Il only in CC Mode.
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3.1.12

3.1.13

3.1.14

LEVEL key and LED

In the dynamic mode of Constant Current mode, there is no any effect to the 33501
series load module although the LED can be indicated the High or Low level in the
Static mode. The only fact is switching the 33501 series load module from Dynamic
load to Static load; it can determine the load current is High or Low load current level.

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.

PRES ON/OFF 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.

3.1.13.1 In 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.

3.1.13.2 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.

3.1.13.3 In Constant Resistance mode:
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.

3.1.13.4 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.

3.1.13.5 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.
Limit key and LED
In the 33501 series electronic load module, the Limit key setting includes the GO/NG
check of Digital Voltage meter Upper/Lower limit, Current meter Upper/Lower limit,
and Watt meter Upper/Lower limit within the Limit key setting. The setting sequence
is shown below:

OFF > DVM Upper/Lower limit > DAM Upper/Lower limit > DWM
Upper/Lower limit 2 GO/NG check ON/OFF > OF F»> Repeat
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3.1.15 DYN setting key 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.

3.1.15.1
3.1.15.2

3.1.15.3

3.1.15.4

3.1.15.5

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 ries 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”.

3.1.16 Config key and LED
The Config key setting includes the Sense AUTO/ON, Load ON/OFF voltage and Load
Polarity. The setting sequence is shown delow.

OFF > SENSE AUTO/ON - Load ON/OFF Voltage - Polarity setting > OF
F-> Repeat

3.1.17 SHORT key and LED

3.1.17.1

3.1.17.2

3.1.17.3

3.1.17.4

3.1.17.5

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.

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.

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, 400mS to 9999mS step 200mS
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.

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 0.00 to 60.00 step 0.01V by rotating the setting
knob.

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 0.00 to 60.00 step 0.01V by rotating the setting
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knob.

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

3.1.17.6

LIMITfunction.

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 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 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".

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

3.1.18 OPP key and LED

3.1.18.1

3.1.18.2

3.1.18.3

3.1.18.4

3.1.18.5

OPRP 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.

OPRP 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.

PSTAR : setting the start power, 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.

PSTEP : setting the increment step power, The LCD display shows “OPP”,
“‘PSTEP” 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.

PSTOP : setting the stop power, The LCD display shows “OPP”, “PSTOP”
and 2400WI(33501 initial) from upper to lower 5 digits LCD display, the
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3.1.18.6

setting range is 0.00W to the full scale of the CP mode specification. The
setting is by rotating the setting knob.

Vth : Setting threshold voltage; The LCD display shows “OPP”, “Vth” and
0.50VI(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.

3.1.18.7 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 P_Hi and P_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.

3.1.19 OCP key and LED

3.1.19.1

3.1.19.2

3.1.19.3

3.1.19.4

3.1.19.5

3.1.19.6

OCP test function Enable/Disable Key.

Press “ OCP” 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.

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.

ISTAR : setting the start current point, The LCD display shows “OCP”,
“ISTAR” and 0.000Al(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.

ISTEP : setting the increment step current point, The LCD display shows
“‘OCP”, “ISTEP” and 0.000Al(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.

ISTOP : setting the stop current point, The LCD display shows “OCP”,
“ISTOP” and 240.0Al(33501 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.

Vth : Setting threshold voltage; The LCD display shows “OCP”, “Vth” and
0.50VI(initial) from upper to lower 5 digits LCD display, the setting range is
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3.1.19.7

0.00V to the full scale of the Voltage specification. The setting is by rotating
the setting knob.

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 A_Hi and A_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 START/STOP key

3.1.20.1

3.1.20.2

3.1.20.3

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(3311D
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".

Press any key to goes to normal mode of LCD display.
3.1.21 Knob and CLICK key

3.1.21.1
3.1.21.2
3.1.21.3

Clockwise : Increasing value or switch ON / OFF
Anti-clockwise : Decreasing value or switch ON / OFF
CLICK : click the knob switch can shift left or shift right the setting cursor.

3.1.22 +/- 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 33501 series load module. Please check the polarity of DC input
connection also before testing.

3.1.23 V-sense input terminal
To measure the specific voltage points through the V-sense input terminal, refer
Fig 3-3 for detail application information.
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Fig 3-4 Remote sense connection on rear panel(When current >60A)

3.1.24 I-monitor

The I-monitor analog signal is proportional to the load current flow through the
electronic load module.

This is virtual isolated to the Load input, it provides the load current waveform
output to an oscilloscope to evaluate the voltage and current waveform of a power
supply under test.

Note : Don ‘t use Imonitor with different channel to avoid common ground problem.

Please refer chapter 1, Table 1-1 for voltage /current relationship of each 33501
series module.
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3-2. Initial setting of 33501 series load module

When you receive the 33501 series electronic load, the load value initial setting after power
ON is listed in table 3-1~3-5 respectively, this is the factory or initial setting.

| E | S
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 937.5 Q AH 240.00 A
CRL 937.5 Q AL 0.000 A
CVH 60.00 V WH 2400.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 1 A/uS LD-OFF 0.0V
RISE 1 A/luS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-1 33501 initialize
[ S L EI
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 9375 Q AH 240.00 A
CRL 937.5 Q AL 0.000 A
CVH 60.00 V WH 3600.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 1 A/uS LD-OFF 0.0V
RISE 1 A/uS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-2 33511 initialize
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F S F o S
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 468.7 Q AH 480.00 A
CRL 468.7 Q AL 0.000 A
CVH 60.00 V WH 2400.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 2 A/uS LD-OFF ooV
RISE 2 A/luS RANGE AUTO
T HI 0.05mS
TLO 0.05 mS

Table 3-3 33521 initialize
il Sl i pE Sl i
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 468.7 Q AH 480.00 A
CRL 468.7 Q AL 0.000 A
CVH 60.00 V WH 3600.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 2 A/luS LD-OFF o0V
RISE 2 A/uS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-4 33531 initialize
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HOE! EE HOE! E
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 3124 Q AH 720.00 A
CRL 3124 Q AL 0.000 A
CVH 60.00 V WH 3600.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 3 A/luS LD-OFF o0V
RISE 3 A/luS RANGE AUTO
T HI 0.05mS
TLO 0.05 mS

Table 3-5 33541 initialize
il Sl i pE S
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 625 Q AH 360.00 A
CRL 625 Q AL 0.000 A
CVH 60.00 V WH 5400.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 1.5 A/uS LD-OFF 0.0V
RISE 1.5 A/luS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-6 33512 initialize
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pf Il pf A
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 vV
CRH 468.7 Q AH 480.00 A
CRL 468.7 Q AL 0.000 A
CVH 60.00 V WH 7200.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 0.1V
FALL 2 AluS LD-OFF 0.0V
RISE 2 AluS RANGE AUTO
THI 0.05mS
TLO 0.05mS

Table 3-7 33513 initialize
E Ll HE Sl
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 Vv
CRH 375Q AH 600.00 A
CRL 375 Q AL 0.000 A
CVH 60.00 V WH 9000.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 0.1V
FALL 2.5 AluS LD-OFF 0.0V
RISE 2.5 AluS RANGE AUTO
THI 0.05mS
TLO 0.05mS

Table 3-8 33514 initialize
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ff S B f B
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 VvV
CRH 312.3Q AH 720.00 A
CRL 312.3Q AL 0.000 A
CVH 60.00 V WH 10800.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 3 A/luS LD-OFF o0V
RISE 3 A/uS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-9 33515 initialize
i F El i i E Sl
CCL 0.0000 A VH 60.00 V
CCH 0.0000 A VL 0.000 V
CRH 31230 AH 720.00 A
CRL 312.3Q AL 0.000 A
CVH 60.00 V WH 5400.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 3 A/luS LD-OFF o0V
RISE 3 A/uS RANGE AUTO
T HI 0.05mS
TLO 0.05mS

Table 3-10 33532 initialize
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il S il S
CCL 0.000 A VH 60.00V
CCH 0.000 A VL 0.000V
CRH 234.3Q AH 960.0 A
CRL 2343 Q AL 0.000 A
CVH 60.00V WH 7200.0 W
CVL 60.00 V WL 0.000 W
CPL 0.000W SENSE Auto
CPH 0.000W LD-ON 01V
FALL 4000 mA/uS LD-OFF 0.0V
RISE 4000 mA/uS RANGE AUTO
T HI 0.05mS

TLO 0.05mS

Table 3-11 33533 initialize

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

3.3.5

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.

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
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to limit the voltage drop to less than 0.5V per lead.

3-4. Load current course/fine increase/decrease adjustment knob
Change amount that CC/CR/CV/CP MODE( CR contrary ) load current adjusts form Table 3-
7 shows analyzes one degree of relations with knobing. Push the knob when operate (the
figure will glimmer ), can enter one and analogize , rotate increment right or rotate decrement
left, will continue increasing or reducing and reach the minimum value or the maximum to
establish constantly to adjust in load current, or the knob no longer continues rotating in the

way.
33501 RANGE | RANGE ||
FULL SCALE LOAD
CURRENT 24A 240 A
CURRENT |RANGE 240.0 A
METER |[RESOLUTION 0.1A
COURSE/FINE LOAD ) Q) @) e ) )
CURRENT
Knob ool (OG0 | URbCD (LUl (ULoU | Bhyn
CC Mode 640mA 64mA 6.4mA 6.4A 640mA 64mA
CR Mode 106.6ms  |10.66ms  [1.066ms  [6.7mQ 0.67mQ  [0.067mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 64W 6.4W 0.64W 64W 6.4W 0.64W
33511 RANGE | RANGE ||
FULL SCALE LOAD
CURRENT 24A 240 A
CURRENT RANGE 240.0 A
METER |RESOLUTION 0.1A
e 2 e
COURSE/FINE LOAD 5 i 5
CURRENT ADJUSTMENT| _ _ _ - e e oo | -
Knob grog |OLo0 |OUET |oCpo o \eanh o |oao
CC Mode 640mA 64mA 6.4mA 6.4A 640mA [64mA
CR Mode 106.6ms  |10.66ms  [1.066ms  [6.7mQ 0.67mQ [0.067mQ
CV Mode 1.6V 0.16V [0.016V 1.6V 0.16V |0.016V
CP Mode 96W  [9.6W 0.96W 96W 9.6W 0.96W
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33521 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 48A 480 A
CURRENT RANGE 480.0 A
METER |RESOLUTION A1A
COURSE/FINE LOAD a 0 a0 a0 a 0
CURRENT ADJUSTMENT
1700 {470 |0607 |8700 |0670 | 06a°
CC Mode 1.28A 128mA 12.8mA 12.8A 1.28A 128 mA
CR Mode 213.3ms 21.33ms 2.133ms 3.3mQ 0.33mQ 0.033mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 64W 6.4W 0.64W 64W 6.4W 0.64W
33531 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 48A 480 A
CURRENT RANGE 480.0 A
METER |[RESOLUTION 0.1A
e e Q2 S a e
COURSE/FINE LOAD
CURRENT ADJUSTMENT | = (7 aea | fanA = = R
Knob yroo pa WT\0000 | 0aco | oan
CC Mode 1.28A 128mA 12.8mA 12.8A 1.28A 128 mA
CR Mode 213.3ms| 21.33ms| 2.133ms 3.3mQ 0.33mQ 0.033m¢Q)
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 96W 9.6W 0.96W 96W 9.6W 0.96W
33541 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 72A 720 A
CURRENT RANGE 720.0 A
METER RESOLUTION 0.1A
e e e 2 e e
COURSE/FINE LOAD
CURRENT ADJUSTMENT - S coa =0 = = -
] ] 71
Knob @ .@@ @M. @ @M@ ig .dj@ Eggﬁj. M M@.@
CC Mode 1.92A 192mA 19.2mA 19.2A 1.92A 192mA
CR Mode 320ms 32ms 3.2ms 2.2mQ) 0.22mQ | 0.022mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 96W 9.6W 0.96W 96W 9.6W 0.96W
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33512 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 36A 360 A
CURRENT |RANGE 360.0 A
METER RESOLUTION 0.1A
COURSE/FINE LOAD 2 2 N a i a2
apyusTMENTKEY | (11T (T [ UUET |00 00 [ 0atD | ohes
CC Mode 960mA 96mA 9.6mA 9.6A 960mA 96mA
CR Mode 106.66ms |10.666ms 1.066ms 6.7mQ 0.67m{0.067mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 144W 14 4W 1.44W 144W 14 4W 1.44W
33513 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 48A 480 A
CURRENT [RANGE 480.0 A
METER RESOLUTION 0.1A
COURSE/FINE LOAD Q2 a 0 a2 a2 a
CURRENT
sowsrenTre | (17101 | 0070 | 0007 | 0000|6070 | 6407
CC Mode 1.28A 128mA 12.8mA 12.8A 1.28A 128 mA
CR Mode 213.3ms 21.33ms 2.133ms 3.3mQ 0.33mQ2| 0.033mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 192W 19.2W 1.92W 192W 19.2W  [1.92W
33514 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 60A 600 A
CURRENT RANGE 600.0 A
METER |[RESOLUTION 0.1A
COURSE/FINE LOAD 2 i 0 a 2 a
ADJUSTMENT KEY B:H o iy g:g B:H U 8:8 8:8 iy iy | M g:g B:H M
CC Mode 1.6A 160mA 16mA 16A 1.6A 160mA
CR Mode 266ms 26.6ms 2.66ms 2.6mQ 0.26m( [0.026mMmQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 240W 24W 2.4W 240W 24W 2.4W
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33515 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 727 720 A
CURRENT RANGE 720.0 A
METER |[RESOLUTION 0.1A
e e e S e ’)
COURSE/FINE LOAD
ADJUSTMENT KEY Do00 gu-g | bao 0700 | o HPIER
CC Mode 1.92A 192mA 19.2mA 19.2A 1.92A 192mA
CR Mode 320ms 32ms 3.2ms 2.2mQ [0.22mQ 0.022m¢Q
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 288W 28.8W 2.88W 288W 28.8W 2.88W
33532 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 72A 720 A
CURRENT |RANGE 720.0 A
METER RESOLUTION 0.1A
e 2 e e e 2
COURSE/FINE LOAD
ADJUSTMENT KEY U700 |00 | oas goo0 | 0Oog | oao
CC Mode 1.92A 192mA 9.2mA 19.2A 1.92A 192mA
CR Mode 320ms 32ms 3.2ms 2.2mQ | 0.22mQ 0.022mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 144W 14 4W 1.44W 144W 14 4W 1.44W
33533 RANGE | RANGE Il
FULL SCALE LOAD
CURRENT 96A 960 A
CURRENT |RANGE 960.0 A
METER RESOLUTION 0.1A
e S e a e e
COURSE/FINE LOAD
ADJUSTMENT KEY 0oo0 | o Hi Rl
CC Mode 2.56A 256mA 25.6mA 25.6A 2.56A 256mA
CR Mode 426.6ms 42.66ms 4.266ms 1.6mQ | 0.16 mQ 0.016mQ
CV Mode 1.6V 0.16V 0.016V 1.6V 0.16V 0.016V
CP Mode 192W 19.2W 1.92W 192W 19.2W 1.92W

Table 3-12 the resolution of range I/l vs. Course/Fine load setting Key
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3-5. I-monitor
The I-monitor BNC is designed to monitor the Electronic load's input current or short current,
An isolated amplifier output OV to 10V full scale signal indicates the zero to full scale current
for each Electronic load module.

The isolated voltage is 250V between load module and I-monitor BNC output, and it has the
same ground potential with mainframe (i.e., GPIB ground potential).

The isolated |-monitor feature provides an ideal solution for power supply testing, it is
designed to eliminate the ground problem while connect I-monitor BNC and measure power
supply output voltage to oscilloscope simultaneously, because the two or more input BNC
terminals in oscilloscope are not isolated.

This feature is also very useful while testing a dual or more outputs power supply which has
positive and negative polarity output simultaneously, for the I-monitor output is isolated from
each load module or each power supply output; It is convenient and free of ground problem
while monitor the current signal from I-monitor BNC connector.
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3-6. Protection features
The 33501 Series Electronic load modules include the following protection features:
3-6-1 Over voltage
3-6-2 Over current
3-6-3 Over power
3-6-4 Over temperature
3-6-5 Reverse Polarity

The Over voltage protection circuit is set at a predetermined voltage (63V for 33501) which
can not 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 LCD display will
indicate " OVP ".

CAUTION : Never apply the AC line voltage or input voltage excised than 60V, or it
may cause damage of the electronic load module.

The 33501 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 LCD display will
indicate " OPP ".

As soon as the temperature of 33501 Series heat sink greater than 85 degree, the Over
temperature protection is occurred, the Digital Current Meter's LCD display will indicate " OtP
" at same time, the 33501 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 33501 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 33501 electronic load conducts reverse current when the polarity of the DC source
connection is incorrect. The maximum reverse current is 240A for 33501. If the reverse
current excesses the maximum reverse current, it may cause damage of the 33501
Electronic Load.

When the reverse condition - the reverse current is displayed on the 4 1/2 digit Current
Meter on the front panel, and the 4 1/2 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 GPIB/RS-232 programming operation

4-1. Introduction

The rear panel GPIB/RS-232 interface of 33501 Series electronic load is designed to connect
PC (Personal Computer) or NOTEBOOK PC with GPIB interface, the NOTEBOOK PC acts
as a remote controller of 33501 Electronic Load.

This feature can be used as an automatic load/cross load regulation and centering voltage

testing for a switching power supply or a

rechargeable battery charge/discharge

characteristic testing. The function capability of rear panel GPIB interface not only can set the
load level and load status, but also can read back the load voltage and load current.

4-2. The summary of RS-232 interface and command

The following RS-232 commands are same as GPIB commands. The RS-232 protocol in

33501 electronic load is listing below:

Baud-rate

Parity

Data bit

Stop bit

Command delay time

Inside of 33501 Load RS232C port on RS232C port on PC
33501 Load

3| TxD TxD - TxD

é S);[s) RxD - RXD
S -
= cTs RTS - RTS
—{ DsR CTS CTS
g8 | GND

| ”a DCD

DTR

Figure 4-1.A Figure 4-1.B

Fig 4-1 RS-232 INTERFACE DIAGRAM



4-2 PRODIGIT

4-3. GPIB/RS-232 COMMAND LIST

SETTING COMMAND

Function Command Format

SET VOLTAGE VOLT : {LOW|HIGH}{SPYNR2Y ; INL}

SET PERD PERD : {LOW|HIGHY{SPYNR2} ; NL}

SET RISE SLEW-RATE RISE{SPYNR2}{ ; [NL}

SET FALL SLEW-RATE FALL{SP}NR2} ; |NL}

SET SHORT ON/OFF SHOR{SP}0[1|OFF|ON} ; [NL}

SET DYNAMIC ON/OFF DYN{SP}O[1[LOW[HIGHX ; [NL}

SET CURRENT CURR : {LOW|HIGH}{SPHNR2}{ ; [NL} NR2 : #H#

SET RESISTANCE RES : {LOW[HIGH}{SP}{NR2){ ; [N}

SET LOAD ON/OFF LOAD{SP}0|1|OFF|ONX ; [NL}

SET LEVEL LOW/HIGH LEV{SP}O[1[LOW|HIGH}{ ; [NL}

SET PRESENT ON/OFF PRES{SP}0|1|OFF|ONX{ ; [NL}

SET MODE MODE{SP}0[1[2[3|CC|CRICV|CPX ; INL}

SET STORE STATE STORE{SPYm} ; [NL} m:1~5

SET RECALL STATE RECALL{SPXm}{; [NL} m:1 ~ 5

SET LEV STATE LEV{SPHO|1|LOW|HIGHY ; NL}

SET LOAD ON VOLTAGE LDONV{SP} {NR2} { ; INL}

SET LOAD OFF VOLTAGE LDOFfv{SP} {(NR2} { ; INL}

SET POWER STATE CP : {HIGH[LOW} {SP} {NR2}{; INL}

SET CURRENT LIMIT STATE LIMIT : Current{HIGH | LOW{SP}NR2}{ ; INL}

SET POWER LIMIT STEATE LIMIT : Power : {HIGH | LOW }{SP{NR2}{ ; | NL}

SET VOLTAGE LIMIT STATE LIMIT : Voltage : {HIGH |LOW}{SP}NR2}X ;

SET SENSE ON/OFF SENSE[SPH{ON/OFF}{;/NL}

SET LOCAL STATE LOCAL { ; | NL} Only RS-232
command

SET REM STATE REM { ; | NL} Only RS-232
command

Table 4-1 GPIB/RS-232 SETTING COMMAND SUMMARY

REMARK:
1.d:0-9

2. CURRENT ENGINEERING UNIT : A

3. VOLTAGE ENGINEERING UNIT : V

4. RESISTANCE ENGINEERING UNIT : Q
5. PERIOD ENGINEERING UNIT : mS

6. SLEW-RATE ENGINEERING UNIT : A/luS
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QUERY COMMAND
Function Command Syntax ECHO
QUERY VOLTAGE VOLT : {LOW[HIGH} ? { ; |NL} T
QUERY PERIOD PERD : {LOWI|HIGH} ? { ; NL} HHHE HHEE
QUERY RISE SLEW-RATE RISE ? {; INL} #
QUERY FALL SLEW-RATE FALL ? {: |NL} #.HHHH
QUERY SHORT ON/OFF SHOR ? { ; |NL} 1:0N,0: OFF
QUERY DYNAMIC ON/OFF DYN ? {; |NL} 1:0N,0: OFF
QUERY CURRENT CURR : {LOWIHIGH} ? { ; |[NL} HH
QUERY RESISTANCE RES : {LOW|[HIGH} ? { ; |NL} i Y
QUERY LOAD ON/OFF LOAD ?{; |NL} 1:0N,0: OFF
QUERY LEVEL A/B LEV ?{; |NL} 0:LOW, 1 : HIGH
QUERY PRESET ON/OFF PRES ?{; [NL} 1:0N,0: OFF
QUERY MODE CC/CR MODE ? { ; |NL} 0:CC,1:CR,2:CV,3:CP
QUERY NAME NAME ? { ; |NL} 33501
QUERY PROTECT STATE PROT ?{: |NL} 0 ~ F(hex)
QUERY CURRENT METER MEAS : CURR ?{; |NL} T
QUERY VOLTAGE METER MEAS : VOLT ?{ ; |NL} T
QUERY POWER METER MEAS : POW ?{ ; |NL} HHE HEH
QUERY LOAD ON VOLTAGE LDONv{?} { : | NL} T
QUERY LOAD OFF VOLTAGE LDOFfv{?}{ : | NL} HHHE
QUERY POWER STATE CP : {HIGH|LOW}{?}{ ; INL} T
QUERY CURRENT LIMIT STATE| LIMIT : Current : {HIGH |LOWY?Y : | . #HHH#

| NL}
QUERY POWER LIMIT STATE LIMIT : Power : {HIGH | LOW}{?}{ ; NL} | +## ####

QUERY VOLTAGE LIMIT STATE

LIMIT : Voltage :
|NL}

{HIGH |LOWW{?}Y :

QUERY NG STATE

NG GOOD [?]{ : | NL}

QUERY SENSE STATE

SENES [?]{ : INL}

Table 4-2 GPIB/RS-232 QUERY COMMAND SUMMARY

REMARK:
1.d:0-9

2. CURRENT ENGINEERING UNIT : A

3. VOLTAGE ENGINEERING UNIT : V

4. RESISTANCE ENGINEERING UNIT : Q
5. PERIOD ENGINEERING UNIT : mS

6. SLEW-RATE ENGINEERING UNIT : A/uS
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4-4. The description of abbreviation
1. SP : Space, the ASCII code is 20 Hexadecimal.
2.; : Semicolon, Program line terminator, the ASCII code is OA Hexadecimal.
3. NL : New line, Program line terminator, the ASCII code is OA Hexadecimal.
4. N : Integer number from 1 to 8.
5.NR2 : Digits with decimal point. It can be accepted in the range and format of ##.###HHE .

For Example :
80.12345, 5.0

The description of GPIB programming command syntax.

1. {} : The contents of the { } symbol must be used as a part or data of the GPIB command, it
can not be omitted.

2.[] : The contents of the [ ] symbol indicts the command can be used or not. It depends on the
testing application.

3. | : This symbol means option. For example “A|B” means it can only use A or B as the
command, it can choose only one as the setting command.

4. Terminator : You have to send the program line terminator character after send the GPIB
command, the available command terminator characters which can be accepted in mainframe
is listed in Table 4-3.

LF

LF WITH EOI
CR, LF

CR, LF WITH EOI

Table 4-3 GPIB command terminator

A terminator informs GPIB that it has reached the end of statement. Normally, this is sent
automatically by your GPIB programming statements. In this manual, the terminator is
assumed at the end of each example line of code. If it needs to be indicated, it is shown by
symbol (nl); which stand for “new line” and represents ASCII code byte the OA Hexadecimal
or 10 decimal.

5.Semicolon * ;7 : The semicolon * ; ” is a back-up command, the semicolon allows you to
combine command statement on one line to create command message.
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4-5. GPIB command description
1. Setting Command

CURR
Purpose : The load current setting in Constant Current mode.

Command syntax : CURR : {LOW|HIGH}{SP}NR2}{NL}
Description : This command is used to set the load current level.

Note:

1. The load current data must include decimal point, otherwise this command is unable to
execute. The effective load current level can be programmed is the sixth digit after the
decimal point.

2.The HIGH load level load current MUST be higher than LOW level load current for proper
dynamic waveform definition, the load current difference between programmed HIGH and
LOW level is 10 times of resolution at each range, the 33501 Series Electronic Load will
adjust and limit of the programmed values.

If the programmed HIGH level is equal or less than LOW level, the 33501 Series load will
adjust and limit HIGH level to be higher 10 times programming resolution of LOW level,
and vice versa at the programmed LOW level is equal or more than HIGH level.

3. If the programming loads current level over the maximum specification at programmed
range of 33501 Series load, the full-scale current will be sent to the load.

4. Please make sure range /Il command before execute the load current setting command,
otherwise the 33501 Series load will adjust to fit the load current after programming the
RANGE command.

5. LOW|HIGH option is for 33501 Series electronic load.

6. Engineering unit for load current is Amps.

For Example :
CURR : LOW 1.8 set LOW level load current to 1.8 A.
CURR : HIGH 25.123456 set HIGH level load current to 25.123456 A.

RES
Purpose : The load resistance setting in Constant Resistance mode.

Command syntax : RES : {LOW|HIGH|AIB{SPHNR2}{NL}

Description:
This command is used to set the LOW/HIGH load resistance level.

Note :

1. The load resistance data must include decimal point, otherwise this command is unable to
execute. The most effective load resistance level can be set is the sixth digit after the
decimal point.

2. The HIGH load level load resistance MUST be higher than LOW level load resistance for
proper HIGH/LOW resistance level definition, the load resistance difference between
programmed HIGH and LOW level is 10 times of resolution at each range, the 33501
Series Electronic Load will adjust and limit of the programmed values.

If the programmed HIGH level is equal or less than LOW level, the 33501 Series load will
adjust and limit HIGH level to be higher 10 times programming resolution of LOW level,
and vice versa at the programmed LOW level is equal or more than HIGH level.

3. If the programming load resistance level over the maximum specification at programmed
range of 33501 Series load, the full-scale resistance will be sent to the load.
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4. Please make sure range /Il command before execute the load current setting command,
otherwise the 33501 Series load current after programming the RANGE command.
5. LOW|HIGH option is for 33501 series electronic load module.
6. The engineering unit for load resistance is Ohms.
For Example :
RES : LOW 0.123 set LOW level load resistance to 0.123 OHM.
RES : HIGH 3.456789 set HIGH level load resistance to 3.456789 OHM.

LOAD

Purpose : Turn the Electronic load module input ON or OFF.

Command syntax : LOAD {SPHOFF|ON}NL}

Description :

This command sets the electronic load to sink current from DC power source.

LOAD OFF; the 33501 Series Electronic load at input OFF condition.
LOAD 1; set to LOAD ON status, this load is ready to sink current from power source.

LEV

Purpose : Select Low or High level in static mode.

Command syntax : [GLOB : ] LEV {SP} {0|1|LOW|HIGH} {NL}

Description :

LEV LOW ; Set LOW current level in CC mode, LOW resistance level in CR mode, or LOW
voltage level in CV mode, LOW resistance level in CP mode.

LEV 1 ; Set HIGH current level in CC mode, HIGH resistance level in CR mode, or HIGH
voltage level in CV mode, HIGH resistance level in CP mode.

PRES

Purpose : Set the upper or lower 4 1/2 digit multi-function meter to display the programming
load level.

Command syntax : PRES {SP} {0|1|OFF|ON} {NL}

Description :

PRES ON set the load to preset on status.

MODE

Purpose : Select the operating mode of electronic load module.

Command syntax : MODE {SP} {0]|1]|2|3|CC|CR|CV|CP} {NL}

Description :

MODE CC; set the presently operating mode to Constant current mode.
MODE CV; set the presently operating mode to Constant Voltage mode.
MODE CR; set the presently operating mode to Constant Resistance mode.
MODE CP; set the presently operating mode to Constant Power mode.
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STORE

Purpose : STORE the load level and load status into the non-volatile memory.
Command syntax : STORE {SP} {1|2|3|4|5} {NL}

Description :

5 different states with load status and load current into the non-volatile memory.

Note:
The new load level and load status can overcome the load level and status if STORE new
state number, because the memory location is the same for same STORE state number.

For Example :
STORE 1
STORE 5

RECALL

Purpose : Recall the state of load level and status which is stored by GPIB STORE
command.

Command syntax : RECALL {SP} {1]2|3|4|5} {NL}

Description :

This command is used to recall the non-volatile memory state which is store into the memory

by GPIB store command, up to 5 states can be recalled.

For Example :
1. RECALL 1
2. RECALL 4

VOLT

Purpose : The load voltage setting in Constant Voltage mode.
Command Syntax : VOLT :{ LOW|HIGH} {SP} {NR2} {NL}
Description :

This command is used to set the load voltage level.
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Note:

1. The load voltage data must include decimal point, otherwise this command is unable to
execute. The most effective load voltage level can be set is the sixth digit after the decimal
point.

2. The HIGH load level load voltage MUST be higher than LOW level load voltage for proper
HIGH/LOW voltage level definition, the load voltage difference between programmed
HIGH and LOW level is 10 times of resolution, the 33501 Series Electronic Load will
adjust and limit of the programmed values.

If the programmed HIGH level is equal or less than LOW level, the 33501 Series load will
adjust and limit HIGH level to be higher 10 times programming resolution of LOW level,
and vice versa at the programmed LOW level is equal or more than HIGH level.

3. If the programming loads voltage level over the maximum specification at programmed
range of 33501 Series load, the full-scale voltage will be sent to the load module.

4. The engineering unit for load voltage is Volts.

For Example :

VOLT: LOW 3.0 ; set LOW level load voltage to 3.0 V.
VOLT: HIGH 45.123456 ; set HIGH level load voltage to 45.123456 V.
PRED

Purpose : Set the Tlow / Thigh duration of dynamic load in Constant Current mode.
Command Syntax : PRED : {LOW|HIGH}{SP}NR2}{NL}

Description :

The PERIiod of dynamic waveform is composed by Tlow and Thigh. The PERIOD LOW and
HIGH data must include decimal point, otherwise this command is unable to execute.

The effective PERIOD LOW and HIGH can be programmed is the sixth digit a after the
decimal point. If the programming period of Tlow and Thigh setting over the maximum
specification at programmed range of 33501 Series load, the maximum duration of Tlow and
Thigh will be sent to the load.

Please make sure the appropriate timer range before execute the load the PERD LOW or
HIGH command, otherwise the 33501 Series load will adjust to fit the Tlow and Thigh ranges
after programming the PERD LOW or HIGH command. The engineering unit for PERD LOW
and HIGH are “ms” .

Note:

There are four timer ranges in the Tlow / T high generator to produce a wide period dynamic
range, these ranges are adjusted by 33501 Series load automatically which depends on the
programmed Tlow / Thigh range.

For Example :
PRED : LOW 0.125 ; PRED : HIGH 0.8

The above GPIB command set LOW / HIGH load duration's are 0.125 ms and 0.8 ms
respectively.
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RISE

Purpose : RISE load current slew rate setting.

Command Syntax : RISE {SP} {NR2} {NL}

Description :

The RISE load current slew rate of load level change or dynamic load can be programmed by
RISE command. The RISE slew rate of 33501 Series Electronic Load can be fully
independent to the FALL slew rate.

The RISE load current slew rate data must include decimal point, otherwise this command is
unable to execute.

The effective RISE load current slew rate can be programmed is the sixth digit after the
decimal point. If the programming loads current level over the maximum specification at
programmed range of 33501 Series electronic load, the fastest RISE slew rate will be sent to
the load module.

Please make sure range |/l command before execute the load RISE slew rate setting
command, otherwise the 33501 Series load will adjust to fit the RISE slew rate after
programming the RISE command. The engineering unit for RISE slew rate is “A/us” .

For Example :
RISE 28.56; set RISE slew rate to 28.56 A/us.

FALL

Purpose : FALL load current slew rate setting.

Command Syntax : FALL {SP} {NR2} {NL}

Description :

The FALL load current slew rate of load level change or dynamic load can be programmed by
FALL command. The FALL slew rate of 33501 Series Electronic Load can be fully
independent to the RISE slew rate.

The FALL load current slew rate data must include decimal point, otherwise this command is
unable to execute. The effective FALL load current slew rate can be programmed is the sixth
digit after the decimal point. If the programming loads current level over the maximum
specification at programmed range of 33501 Series load, the fastest FALL slew rate will be
sent to the load module.

Please make sure range /Il command before execute the load FALL slew rate setting
command, otherwise the 33501 Series load will adjust to fit the FALL slew rate after
programming the FALL command.

The engineering unit for FALL slew rate is “A/us” .

For Example :
FALL 0.0448; set FALL slew rate to 0.0448 A/us.
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SHOR

Purpose : Short the DC input of Electronic load.

Command syntax : SHOR {SP} {0|1|OFF|ON} {NL}

Description :

This command applies the short across the input of the electronic load. The maximum short
resistance is 0.004, 0.002 and 0.0014 ohms for 33501 Series, Executing SHOR does not
effect any programmed settings and the electronic load will return to them when the short is
removed.

For Example :
SHOR ON ; set all load module load input to short state CHAN 2;SHOR OFF set channel |, 2
load module load input short open state.

DYN

Purpose : Set DYNamic ON or OFF command.
Command syntax : DYN {SP} {0|1|OFF|ON} {NL}
Description :

DYN OFF; set load to static load mode.

DYN1 ; setload to dynamic load mode.

SENSE ON/OFF

Purpose : Set the voltage sense ON/OFF of Electronic load.

Command syntax : [GLOB:]JSENS {SP} {0]1|OFF|ON} {NL}

Description :

This command applies the short across the input of the Electronic load. Executing SHOR
Does not affect any programmed settings and the Electronic load will return to them
when

The short is removed.

LOAD ON VOLTAGE Setting

Purpose: The Load ON voltage setting

Command Syntax: LDON {SP} {NR2} {; INL}

Description:

The Load On voltage can be adjusted by the LDON command, the adjust range is 0.1~60.0
V (Res. = 0.1V), the load on voltage setting .The load will start to sink current if power Source
output voltage is higher than load on voltage.

LDON 2.5; Set the load on voltage is 2.5V, The load will start to sink current when power
Source output voltage is higher than 2.5V.
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LOAD OFF VOLTAGE Setting

Purpose: The Load OFF voltage setting

Command Syntax: LDOF {SP} {NR2} {;|NL}

Description:

The Load OFF voltage can be adjusted by the LDOF command, the adjust range is 0.1~60V
load on voltage (Res. = 0.1V), the load off voltage setting. The load will stop to sink Current if
power source output voltage is lower than load off voltage.

LDOF 2.0; Set the load off voltage is 2.0V, the load will start to sink current when power
Source output voltage is lower than 2.0V.

POWER Level

Purpose: The load power setting in Constant Power mode.

Command Syntax: CP :{ HIGH|LOW} {SP} {NR2} {; |[NL}

Description:

This command is used to set the load Power level of 33501 series electronic load.

VOLTAGE Limit

Purpose : To set the upper/lower limit value of threshold voltage.

Command syntax : LIM:VOLT:{HIGH|[LOW}KSP}NR2}X ; |[NL}

Description :

This command is to set the upper/lower limit value of threshold voltage. When input voltage is
Lower than the lower limit value or higher than the upper limit value, NG indicating light will
come on to indicate "NO GOOD” .

For Example :
LIM: VOLT: LOW 1.0; to set the lower limit value of threshold voltage is 1.0 V.
LIM: VOLT: HIGH 60.00; to set the upper Limit vale of threshold voltage is 60.00V.

CURRENT Limit

Purpose : To set the upper/lower limit value of threshold current.

Command syntax : LIM: CURR {HIGH/LOW} {SP} {NR2} {; |NL}

Description :

This command is to set the lower limit value of threshold current. When load sink current is

Lower than this lower limit value or higher than the upper limit value, NG indicating light will
come on to indicate “NO GOOD” .

For Example :
LIM: CURR: LOW: 0.05; to set the lower limit value of threshold current is 0.05A.
LIM: CURR: HIGH: 120.0; to the upper limit value of threshold current is 120.0A.
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POWER Limit

Purpose : To set the upper/lower limit value of threshold power (W).

Command syntax : LIM: POW :{ HIGH|LOW} {SP} {NR2} {; [NL}

Description :

This command is to set the upper/lower limit value of threshold power (WATT). When power
(WATT) is lower than this lower limit value or higher than the upper limit value, NG indicating
light will come on to indicate "NO GOOD” .

For Example :
LIN: POW: LOW 1.493; to set the lower limit value of threshold power (W) is 1.493 W.
LIM: POW: HIGH 1200.0; to set the upper limit value of threshold power (W) is 1200.0 W.
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2.Query Command

CURR

Purpose : The Constant Current mode's LOW or HIGH load current level query command.

Command syntax : CURR:{LOW|HIGH}?{NL}

Description :

CURR: LOW? ; return the presently programmed low load current level in Constant Current

mode.

CURR: HIGH? ; return the presently programmed high load current level in Constant Current

mode.

RES
Purpose : The Constant Resistance mode's LOW or HIGH load resistance level query
command.

Command syntax : RES :{ LOW|HIGH}?{NL}

Description :

RES: LOW? ; return the presently programmed low load resistance level in Constant
Resistance mode.

RES: HIGH? ; return the presently programmed high load resistance level in Constant
Resistance mode.

POWER
Purpose : The Constant Resistance mode's LOW or HIGH load resistance level query
command.

Command syntax : CP :{ LOW|HIGH}? {NL}

Description :

RES: LOW? ; return the presently programmed low load resistance level in Constant Power
mode.

RES: HIGH? ; return the presently programmed high load resistance level in Constant
Power mode.

LOAD

Purpose : LOAD ON or LOAD OFF status query command.

Command syntax : LOAD?{NL}

Description :

LOAD? ; return the presently load status, “0” indicates LOAD OFF, and “1” indicates
LOAD ON.

LEV

Purpose : Static mode's LEVel low or high status query command.

Command syntax : LEV? {NL}

Description :

LEV? ; return the presently level status, “0” indicates LEVel LOW, and “1” indicates
LEVEL HIGH.
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PRES

Purpose : PRESet ON or OFF status query command.

Command syntax : PRES?{NL}

Description :

PRES? ; return the presently preset status, “0” indicates PRESet OFF, and “1” indicates
PRESet ON.

MODE

Purpose : CC, CR, CV or CP operating mode query command.

Command syntax : MODE? {NL}

Description :

MODE? ; return the presently operating mode status, “0” indicates CC MODE, “1”
indicates CR MODE, and “2” indicates CV MODE, , and “3” indicates CP MODE
CP MODE is available in 33501 electronic load.

NAME

Purpose : 33501 Series Electronic Load module model number query command.

Command syntax : NAME?{NL}

Description :

NAME? ; return the activate Electronic Load channel's model number, "33501" indicate the
activate Electronic Load is 33501 Series Electronic load respectively.

PROT

Purpose : OPP, OTP, OVP, and OCP protection status query command.

Command syntax : PROT? {NL}

Description :

PROT? ; return the presently protection status, the status byte register summarizes all of the
protection status events from all status register. Table 4-4 describes the status byte
the happened on the 33501 Series electronic load. The PROT status byte register is
cleared when a CLER command clear all of the PROT and ERR status registers.

bit 7 bit 0
7 6 5 4 3 2 1 0
L oPP
oTP
OVP
OCP

Table 4-4 PROT status byte register
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MEAS : VLOT

Purpose : The reading of 4 1/2 digit voltage meter read back query command.

Command syntax : MEAS : VOLT? {NL}

Description :

MEAS: VOLT? ; return the presently 4 1/2 digital voltage meter reading. The returned data
format is shown in Table 4-2, the engineering unitis “V” .

MEAS : CURR

Purpose : The reading of 4 1/2 digit current meter read back query command.

Command syntax : MEAS: CURR? {NL}

Description :

MEAS: CURR? ; return the presently 4 1/2 digital current meter reading. The returned data
format is shown in Table 4-2, the engineering unitis “A” .

MEAS : POW

Purpose : The reading of 4 1/2 digit current meter read back query command.

Command syntax : MEAS: POW? {NL}

Description :

MEAS: CURR? ; return the presently 4 1/2 digital current meter reading. The returned data
format is shown in Table 4-2, the engineering unitis “W” .

VOLT
Purpose : The Constant Voltage mode's LOW or HIGH load voltage level query command.
Command syntax : VOLT :{ LOW|HIGH}? {NL}

Description :

VOLT: LOW? ; return the presently programmed low load voltage level in Constant Voltage
mode.

VOLT: HIGH? ; return the presently programmed high load voltage level in Constant Voltage
mode.

The returned data format is shown in Table 4-2, the engineering unit is "V".

PRED

Purpose : The dynamic mode's Tlow or Thigh duration query command

Command syntax : PRED :{ LOW|HIGH}?{NL}

Description :

PRED: LOW? ; Return the presently programmed low duration time in dynamic load mode.
PRED: HIGH? ; Return the presently programmed high duration time in dynamic load mode.
The returned data format is shown in Table 4-2, the engineering unitis “ms” .

RISE

Purpose : The dynamic load mode's RISE slew rate query command.

Command syntax : RISE? {NL}

Description :

RISE? ; return the presently programmed low load current level in Constant Current mode.
The returned data format is shown in Table 4-2, the engineering unitis “A/us” .
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FALL

Purpose : The dynamic load mode's FALL slew rate query command.

Command syntax : FALL?{NL}

Description :

FALL? return the presently programmed low load current level in Constant Current mode.
The returned data format is shown in Table 4-2, the engineering unitis “A/us” .

SHOR

Purpose : SHORt ON or OFF status query command.

Command syntax : SHOR?{NL}

Description :

SHOR? ; return the presently SHORt status, “0” indicates SHORt OFF, and “1” indicates
SHORt ON.

DYN

Purpose : DYNamic ON or OFF status query command

Command syntax : DYN?{NL}

Description :

DYN? ; return the presently DYNamic ON or OFF status, “0” indicates static load mode or
DYNamic OFF, and “1” indicates DYNamic load mode or DYNamic ON.

LOAD ON Voltage
Purpose : LOAD ON voltage level query command.

Command syntax : LDON? {;|NL}
Description :
LDON? return the presently programming load on voltage.

LOAD OFF Voltage
Purpose : LOAD OFF voltage level query command.
Command syntax : LDOF?{;|NL}
Description :
LDOF? return the presently programming load off voltage
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SENSE ON/OFF
Purpose : To read the setting condition of Sense ON or OFF.
Command syntax : SENS?{ ; [NL}
Description :
SENS? Read back the setting condition of SENS. “0” denotes OFF, “1” denotes ON.

VOLTAGE Limit
Purpose : To read the set value of upper/lower limit value of threshold voltage.
Command syntax: LIM:VOLT:{HIGH/LOW}?{;|NL}
Description :
LIM:VOLT:LOW? Read back the lower limit set value of threshold voltage, unit is (V).

CURRENT Limit
Purpose : To read the set value of upper/lower limit value of threshold current.
Command syntax : LIM:CURR{HIGH|LOW}?{ ; |NL}
Description :
LIM:CURR:LOW? Read back the lower limit set value of threshold current, unit is (A).

POWER Limit
Purpose : To read the set value of upper/lower limit value of threshold power(W).
Command syntax : LIM:POW{HIGH|LOW}?{ ; |[NL}
Description :
LIM:POW:LOW? Read back the lower limit set value of threshold power, unit is (W).

NG

Purpose : To read the set value of NG.

Command syntax : NG?{; |NL}

Description :
NG? Read back the condition indicating light of NG. “0” denotes that NG (NO GOOD)
indicating light has been extinguished. *1” denotes that NG indicating light has been lit.
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Chapter 5 Applications

This chapter describes the application information of 33501 Series Electronic Load.

5-1. Local sense connections
Local sensing is used in application where lead lengths are relatively short, or where load
regulation is not critical. The 4 1/2 digit voltage Meter of 33501 Series Electronic load
measures the voltage of DC INPUT Terminal automatically; load leads should be bundled or
tie-wrapped together to minimize inductance.

33501 Series

Power supply

= o9 O -0

Fig 5-1 Local voltage sense connections
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5-2. Remote sense connections
Fig 5-2 illustrates a typical set up with the electronic load connected for remote sense
operation. The remote Vsense BNC 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 4 1/2 digit voltage Meter of 33501 Series electronic load measures the voltage of Vsense
BNC input Terminal automatically, so the high accuracy 4 1/2 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.

33501 SERISES

[ ] Q POYER SUPPLY
0 Qs | Q@

Fig 5-2 Remote voltage sense connections
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5-3. 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, LIFE CYCLE of the battery testing.

1.Static mode: (Fig 5-3)
Major application:
a. Voltage source testing.
b. Power supply load regulation testing
c. Battery discharge testing

VOLTAGE -

VOLTAGE -
SOURCE i

SOURCE

[
NS
|

ELECTRONIC LOAD ELECTRONIC LOAD
CC MODE CC MODE

—@D— et

O DC

-—0 x 0—!
INPUT INPUT
V |

v 1
| LOAD CURRENT DYNAMIC LOAD
| SETTING ) CURRENT SETTING
| I : | I

LOAD CURRENT LOAD CURRENT

Fig 5-3 constant mode application
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2. Dynamic mode:

I. Built-in Pulse generator: (Fig 5-4)

Major application:

a. Power supply load transient response testing
b. Power recovery time testing

c. Pulse load simulation

d. 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 - lhigh | / Ta (A/us)

Fall slew rate = ( lhigh - llow )/ Tb ( Alus )

Rise time = Ta = | llow - lhigh | / Rise slew rate

Fall time = Tb = ( Ihigh - llow ) / Fall slew rate

ii.Analog programming input: ( Fig 5-4 )
Maijor application:

a. Simulate real load condition

b. Battery discharge testing

LOAD CURRENT

THIGH 1

Trow

Fig 5-4 Dynamic load current with independent programmed Rise/Fall slew rate
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5-4. Constant Voltage mode application
Major application:
a. Current source testing.
b. Power supply current limit characteristic testing

|/|/v ! :
- CURRENT | |
SOURCE i i

- + | :
OxO e
INPUT ELECTRONIC ~ LOAD

== <

CONSTANT VOLTAGE SETTING

INPUT
VOLTAGE afB]c

Lo LOAD CURRENT
POWER SUPPLY CURRENT
LIMIT TESTING

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

Major application:

a. Voltage source or Current source testing

b. Power resister simulation.

SOURCE

INPUT
VOLTAGE

[ VOLTAGE
' SOURCE

ELECTRONIC ~ LOLAD

CR MODE
LOAD RESISTANCE
. SETTING
> |
LOAD CURRENT

iiiiiiiiii

,,,,,,,,,,

ELECTRONIC ~ LOLAD
CR MODE

Fig 5-6 Constant Resistance mode Application
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5-6. Constant current source operation
The Electronic load can also be used as a high current constant current source if the
following connection is made. This function can be used as a battery charger or other

application. It can also combine two or more modules as one unit by parallel connection for
higher current operation.

DC VOLTAGE
33501
XN
)
* +
- OUTPU P @
g B O
- %
CONSTANT CURRENT ONC o
DC CURRENT

Fig 5-7 Constant current source connection

5-7. Zero-Volt loading application
As shown in Fig 5-8, the electronic load can be connected in series with a DC voltage source
which output voltage greater than 5V. 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 5V operating voltage required by the Electronic load. This application
is suitable for low voltage Battery cell with high discharge current testing.

33501 :ERIE® DC VOLTAGE BOURCE

DuT @ P

O
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Fig 5-8 Zero-Volt loading connection





