L\: Advanced
« Energy

SL POWER
TF1500 Family

Industrial Power Supplies
Single Output 1500 Watt
AN-P026

OVERVIEW

Power supplies from the TF1500 Family offer single output AC to DC converters for industrial use. In addition
to the wide AC input voltage range 90 VAC-264 VAC it supports also DC input voltages 127 VDC-370 VDC.
Intelligent fan control based on load and temperature monitoring allows a reduce audible noise whenever the
power level is low. Integration of latest technologies enables users to benefit from two most advantageous
features for power control in one unit: full range output voltage and/or full range output current control, which

offers great flexibility and user customization in many applications.

TF1500 series power supplies support RS 232/RS 485 UART control interface based on RXD/TXD TTL signals
or 12C interface based on serial clock (SCL) and serial data (SDA) signals. Both allow control of functions such as
ON/OFF control, output current limit and output voltage settings. With the same communication interfaces user
can read out actual output voltage, output current, internal temperature, status of the unit and manufacturing
related data such as model name, serial number etc. To simplify digital communication with the unit a graphical
user interface (GUI) along with user control interface board CT-251 can be used. For users without a host PC or
for quick indication an intelligent 3 color LED reports the global status of the unit such as power OK, in remote or
local mode, standby, failure signals for overvoltage, overcurrent or overtemperature, fan failure and power failure.

The exact LED indication is listed in datasheets.

To achieve higher output power a synchronized array of several power supplies from TF1500 family may be
connected in parallel. More detailed information is described in “proper use” section of this document and in

datasheet.

TF1500 family is certified to EN60950-1 and UL60950-1 safety standards and complies with IEC61000-x EMI/
EMC directives to allow final equipment to meet industrial requirements. Contact your field application support

for other standards.

This application note provides guidance for proper use, system design considerations and key performance data

of TF1500 series power supplies. Additional performance data is available upon request.

Data provided in the application note is for reference purposes and may not represent worst case conditions.

©2026 Advanced Energy Industries, Inc.



TF1500 AN

MODEL SELECTION

Model Number? Output Volts Rated Current Ripple & Noise? Efficiency
TF1500A12K 12V 125 A 150 mV pk-pk 89%
TF1500A15K 15V 100 A 150 mV pk-pk 90%
TF1500A24K 24V 62.5 A 240 mV pk-pk 92%
TF1500A48K 48V 313 A 480 mV pk-pk 92%
TF1500A60K 60V 25A 600 mV pk-pk 93%

Note 1: All models are rated with 1500 Watt output power, +1% line regulation and *1% load regulation.

Note 2: Ripple & noise are measured at 20MHz of bandwidth by using a 12” twisted pair-wire terminated with a 0.1uF & 47uF parallel capacitor.

Note 3: Other output voltages available, consult your local technical support.
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TF1500 AN

PROPER USE

The TF1500 AC-DC power supplies offer complete solution with intelligent fan control however users must
consider proper installation of the units. Pay attention to following specifications and design requirements to
ensure correct operation of your TF1500 series power supply.

Temperature

TF1500 series operating temperature is rated between -25°C to +60°C, this range is given for power supply itself
Installation of power unit in an enclosed system may limit cooling which means the environment air temperature
limits are narrower. Consult the datasheet for recommended distances of the power supply within a system for
correct airflow.

Remote Sense vs. Local Sense

The power supply comes by default with jumpers on local sense pins VS+ and VS- to corresponding output pins
VO+ and VO-. To use remote sense feature, remove these jumpers and connect VS+/VS- pins with wires to the load
+/- where regulation is desired. Leaving pins VS+ and VS- open degrade voltage regulation.

While using remote sense operation avoid loops between the power and sense lines. Poor wiring may cause
remote lines to act as antennas which affect electromagnetic compatibility of the power supply. One technique is
to route remote sense line in parallel to output power line. If not possible, another method is to use twisted pair for
remote sense cables to reduce differential mode noise.

Remote sense operation compensates up to 500 mV total voltage drop on the output cables. Consider the wire
gage of the cable and it's resistance to avoid fault power management.

Following table shows maximum allowed length of 2-wire cable to maintain within 500 mV voltage drop dependent
on output current and wire gauge.

Output Cable Max. allowed output cable length @500 mV voltage drop

Gauge (2 wire) Output Current=33.33 A Output Current =62.5 A Output Current=125 A
12 AWG 144.0 cm 56.7" 76.8 cm 30.2" 38.4cm 151"
14 AWG 90.5 cm 35.6" 48.3 cm 19.0" 24.1 cm 9.5"
16 AWG 56.8 cm 224" 30.3cm 11.9" 1562 cm 6.0"
18 AWG 35.7 cm 14.1" 19.0 cm 7.5" 9.5¢cm 37"

Safety
- Do not exceed the power rating of the product.
- Switch off the main AC power before connecting the power supply.

- TF1500 series are defined as Class | equipment. Use input wire compliant to the local electrical code for the AC
input for this model rating. The rating is listed on the product nameplate label.

- Do not exceed rated power of 0.5 A @5 V and 0.3 A @9 V setting on auxiliary output.
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PROPER USE (CONT)

Grounding

TF1500 series have three types of accessible grounds. Each of these ground connections has dedicated purpose
to maintain within safety requirements or electrical characteristics stated in datasheet. Do not mix usage of these
electrical contacts.

- Protective Earth (PE), marked as GND on AC input.

- The enclosure of power supply is directly connected to this electrical potential. Floating PE of the power supply
may affect electromagnetic characteristics of the unit.

- Qutput Return, marked as (-) on DC output. Isolated from AC input, rated as SELV. This electrical potential is
floating with respect to protective earth. Contact local field applications support to verify usage of arrays within
your application.

- Signal Return, marked as GND on the CN2 connector (Pins 6,10), used for control signals on CN2 connector only.
This electrical potential is a reference voltage for digital signals and control features on the power supply such

as POK, AUX, ACI, VCI etc. Shorting of this node to other ground may feed common mode noise into the control
system and distort the functionality of digital control or feedback loop.

Mechanical Mounting

Use proper mating connectors for connection to the input, output and signal connectors of the power supply. Use
the provided screws for AC and DC connection. If custom screws are to be used, pay attention to their length
especially on AC side not to damage the mounting. The recommendation is to use cable lugs for proper and
secured connection.

TF1500 series power supply offer mounting options from the bottom and/or long sides of enclosure. Refer to
the mechanical drawing in the datasheet for detailed dimensions. Use M4 screws with maximum penetration of
3 mm measured from the enclosure surface. Ensure at least 50 mm clearance at front and back side for proper
ventilation.

Communication Setup 12C Bus Interface Option

Serial Clock (SCL): This input signal is used to strobe all data in and out of the unit. It should be connected to +5 V
via a pull-up resistor of 2 KQ. The I12C interface is designed to run with a serial clock speed of 100 KHz.

Serial Data (SDA): This bi-directional signal is used to transfer data in or out of the unit. It is an open drain output
that may be wired with other open drain or open collector signal on the bus. A pull-up 2 KQ resistor must be
connected from Serial Data (SDA) to +5 V.

Communication Setup RS 232/RS 485 Interface Option

The UART Communication Interface is based on 3-wire connection where two signals RXD and TXD are used with
a host PC and reference both to control ground. The UART communication protocol invariably uses 4800 Baud
rate, no parity check, 8 bit data and 1 stop bit (4800,N,8,1). This setting cannot be changed.
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PROPER USE (CONT)

Output Ripple Measurement Method

- Output noise and ripple limits are defined in the product datasheet and may vary depending on the output
voltage. Consult the product datasheet prior to assessing the output ripple and noise measurement results.

- Noise measurements are made with noise probe directly at the end of 1.8 m twisted pair wires terminated with a
0.1 uF ceramic and 10 uF electrolytic low ESR capacitors. Use a short tip oscilloscope voltage probe when making

the measurement. This is required to eliminate measurement error due to impedance imbalance errors introduced
by the scope probe ground lead length.

TF SERIES PROGRAM INTERFACE

Fig. 01: Noise measurement caps and probe diagram.

GUI Example

For the graphical user interface with the power supply a CT-251 module or similar can be used. Contact your local
SLPE field applications support for GUI user manual and for more details.
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Fig. 02: GUI Example
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PROPER USE (CONT)

General Information and Precautions

+ It is not recommended to connect TF series power supplies in series for higher output voltage. Contact your local
application team for higher voltage models.

- The TF series power supplies use 8-bit microcontroller. Therefore, the possible readout of output voltage and
output current are limited approximately to one decimal digit. For example, while reading with the tool the output
voltage of 50.23 V it will be reported as 50.2 V.

The feedback loop of TF series power supplies is implemented with 10-bit A/D converters where 1-bit is reserved
for factory parameter adjustment. The remaining 9-bits are defining voltage and current resolution of the power
supply. For easy calculation of minimum output voltage or current steps use the following formula:

Max. Rated OutputVoltage

Voltage Resolution =
g 512

Max. Rated Output Current

C t Resolution =
urrent Resolution T3

Calculation example for TF1500A24K (1500 Watt, 24 V Model)

24
Voltage Resolution = 12 ~47mV

Current Resolution = % >~ 122 mA

«= Advanced
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PERFORMANCE DATA

The following data is provided to aid in proper selection and system design of TF1500A24K.

Additional performance data is available upon request.

Efficiency
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Fig. 03: TF1500 series 24 V model efficiency @115 VAC

2,700
2,550
2,400
2,250
7 2,100

i 7 [ 1,950

' [ 1,650
1,500
— [ 1,350
[ 1,200
1,050

A\
\
\

N

BBRRBEER

©

Ho
T
\\

~
S

POWER (W)

EFFICIENCY (%)

750

T

\
\
\

T

—
= 150

ABE3BREBIN

—

0 5 10 15 20 25 30 35 40 45 50 55 €0 € 70 75 80 85 90 95 100105110 115120125

LOAD CURRENT (A) ====Eff-12V ====Eff-24V em—=iVdc

Fig. 04: TF1500 series 24 V model efficiency @230 VAC
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PERFORMANCE DATA (CONT)

AC Inrush Current: 115 VAC and 230 VAC for 24V

The AC Input Inrush Current (cold start power on) is shown in the oscillograms below. Select the correct circuit
breakers to avoid nuisance tripping while turning on one or more power supplies. On the input of each power
supply EMI filtering X-Capacitors are used for better EMC performance. During power-up of the unit these
capacitors are been charged and so cause short current spikes. The energy amount of this impulse is however very

low and can be negligible.
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Fig. 05: Inrush Current at 115 VAC 100% Load
CH83: Input Voltage
CH4: Output Current

Fig. 06: Inrush Current at 115 VAC 100% Load
CH8: Input Voltage
CH4: Output Current
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Fig. 07: Inrush Current at 230 VAC 100% Load
CH3: Input Voltage
CH4: Output Current

@ Feak—Peak 679.0V
€D Max 21.30mv
€ Min -28.42mV

Fig. 08: Inrush Current at 230 VAC 100% Load
CH3: Input Voltage
CH4: Output Current
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PERFORMANCE DATA (CONT)

TF1500 AN

Turn-On Delay Time: 115 VAC and 230 VAC

Constant Current Mode

At start-up a load current oscillation at near zero output voltage can occur. This anomaly is observed with
electronic load operated in constant current mode rising across very low voltage. The load is trying to get
adjusted output current as soon as any voltage on output of the power supply is present, ideally 100% of required
current. Unlike a typical load the electronic loads are powered from external power source which affect the load
characteristic during turn-on and so create oscillation as seen below. This phenomenon is not seen in constant

resistance mode or in actual system loads where some voltage is developed before current starts to flow.
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Fig. 09: Turn On Delay at 115 VAC 100% Load Fig. 10: Turn On Delay at 115 VAC 100% Load
CH1: Output Voltage CH1: Output Voltage
CH83: Input Voltage CH8: Input Voltage
CH4: Output Current CH4: Output Current
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Fig. 11: Turn On Delay at 230 VAC 100% Load
CH1: Output Voltage

CH83: Input Voltage

CH4: Output Current

Fig. 12: Turn On Delay at 230 VAC 100% Load
CH1: Output Voltage

CH8: Input Voltage

CH4: Output Current
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PERFORMANCE DATA (CONT)

Output Turn-On Rise Time: 115 VAC and 230 VAC No Load/Full Load

Constant Resistance Mode
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Fig. 13: Turn On Rise Time at 115 VAC 100% CRM
CH1: Output Voltage
CH4: Output Current

Output Hold-Up Time: 115 VAC, 230 VAC & 264 VAC

Fig. 14: Inrush Current at 230 VAC 100% CRM
CH1: Output Voltage
CH4: Output Current

Constant Current Mode (time to Vout drops to 90% rated)
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Fig. 15: Hold-Up Time at 115 VAC 100% CCM
CH1: Output Voltage

CH3: Input Voltage

CH4: Output Current
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Fig. 16: Hold-Up Time at 230 VAC 100% CCM
CH1: Output Voltage

CH3: Input Voltage

CH4: Output Current

Note: Load current oscillation during turn-off at near zero output voltage is an anomaly of the constant current electronic load during low voltage operation.
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PERFORMANCE DATA (CONT)

TF1500 AN

Output Hold-Up Time: 115 VAC, 230 VAC & 264 VAC

Constant Resistance Mode (time to Vout drops to 90% rated)

TF1500A24K01 TF1500A24K01
Tek Stop [ it I 1 - Tek Stop [ | ] -
(b]
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\\\ 7V 19.78ms 7V
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Fig. 17: Hold-Up Time at 115 VAC 100% CRM Fig. 18: Hold-Up Time at 230 VAC 100% CRM
CH1: Output Voltage CH1: Output Voltage
CH3: Input Voltage CH3: Input Voltage
CH4: Output Current CH4: Output Current
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Fig. 19: Hold-Up Time at 264 VAC 100% CRM
CH1: Output Voltage
CH83: Input Voltage
CH4: Output Current
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PERFORMANCE DATA (CONT)

Overload Protection 115 VAC and 230 VAC

Constant Current Mode

TF1500A24K01
Tek Prevu [ = 1 1
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Fig. 20: Output Overload at 115 VAC CCM

CH1: Output Voltage
CH4: Output Current

Fig. 21: Output Overload at 230 VAC CCM
CH1: Output Voltage
CH4: Output Current

For better visualization the power supply unit was preloaded with current of 62 A.

Constant Resistance Mode
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Fig. 22: Output Overload at 115 VAC CRM
CH1: Output Voltage
CH4: Output Current

Fig. 23: Output Overload at 230 VAC CRM
CH1: Output Voltage
CH4: Output Current
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PERFORMANCE DATA (CONT)

Short-Circuit Protection 115 VAC and 230 VAC

TF1500A24K01 TF1500A24K01
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Fig. 24: Short Circuit Initial Event at 115 VAC Fig. 25: Short Circuit Initial Event at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH4: Output Current CH4: Output Current
TF1500A24K01 TF1500A24K01
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Fig. 26: Short Circuit No Hiccup at 115 VAC Fig. 27: Short Circuit No Hiccup at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH4: Output Current CH4: Output Current
TF1500A24K01 TF1500A24K01
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24.08V @ M 24.08V
33.47my €D ax 33.49m
Fig. 28: Short Recovery at 115 VAC Fig. 29: Short Recovery at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH4: Output Current CH4: Output Current
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PERFORMANCE DATA (CONT)

Transient Response 10%-50% 115 VAC and 230 VAC

TF1500A24K01
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TF1500A24K01
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Fig. 30: Transient Response at 115 VAC, 10%-50% Step Load

CH1: Output Voltage
CH4: Output Current

Full Cycle

Fig. 81: Transient Response at 230 VAC, 10%-50% Step Load

CH1: Output Voltage
CH4: Output Current
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10.0mY Q8% u 10k points 8.80mY
Value Mean Min Max Std Dev
& Max 5.688mV 5.561m 3.563m 7.219m 823.6p
& Min -442.1mV -439.6m -443.8m -435.2m 1.950m
Max 15.57mv 15.58m 15.49m S.68m 40.00p
€ Peak—Peak 3260V 299.6 212.8 327.4 32.42

Tel

Stop

- I
.

S —
20A/Div

[@ 200mv A& 1.00ms 1.00MS/s
€ 100my_Q8 u 10k points
Value Mean Min Max Std Dev
Max 5.844mv  6.953m 5.438m 8.781m 795.54
@ Vin -4432mV  -446.5m -451.3m -441.2m 1.961m
€D Max 15.68mV 15.67m 15.58m 15.77m 34.12y
@ Peak-Peak 5735V 589.7 573.5 605.7 9.865

Fig. 32: Transient Response at 115 VAC, 10%-50% Step Load

Fig. 83: Transient Response at 230 VAC, 10%-50% Step Load

TekrPrevu [ ==

u

20A/Div

[@ 200mV AR 2.00ms 500kS/s o\
10.0mY QB u 10k points 8.80mV
Value Mean Min Max Std Dev
[ 1 2 115.1mV 115.1m 115.1m 115.1m 0.000
@ Min -11.03mV  -11.03m -11.03m -11.03m 0.000
€ Max 15.58mV 15.58m 15.58m 15.58m 0.000
€ Peak—Peak 3244V 3244 324.4 324.4 0.000

Tel

20A/Div

v

@ 200mV AR 1.00ms 1.00MS/s
@ womv_on  Ju 10k points
Value Mean Min Max
@ Max 131.7mv 129.3m 125.8m 134.2m
& Vin -17.78mV -17.86m -20.16m -15.91m
€ Max 15.58mV 15.62m 15.52m 15.75m
& Peak—Peak S06.1V 59.6 354.1 506.1

Fig. 34: Transient Response at 115 VAC, 10%-50% Step Load

Fig. 35: Transient Response at 230 VAC, 10%-50% Step Load
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PERFORMANCE DATA (CONT)

TF1500 AN

Transient Response 50%-100% 115 VAC and 230 VAC

TF1500A24K01 TF1500A24K01
Tekstop | = 1 1 Tekstop [ = | | -
U v
[ {
| J d
ED|204/Di
[
@ S00mv A& 10.0ms 100kS/5 @ 500V AN 10.0ms 100kS/s
€ womy o ! 10k points 22.6mV € oV _on 10k points
Value Mean Min Max Std Dev Value Mean Min Max Std Dev
Max 46.58mv  43.22m 38.05m 47.54m 2.643m & Max 455V 43.62m 41.47m 46.59m 1.162m
@ Min -59.46mV  -57.62m -61.94m -52.98m 2.240m @ Min -50.61mV  -53.73m -58.26m -50.61m 1.862m
31.48mV 31.48m 3L.42m 31.56m 32.44p M 3Ldomv  3L.42m 31.36m 31.50m 35.81p
Peak-Pedk 3228V 322.6 22.2 322.9 179.2m @ Peak—Peak 6483V 647.6 645.0 648.4 873.4m
Fig. 36: Transient Response at 115 VAC, 50%-100% Step Load Fig. 837: Transient Response at 230 VAC, 50%-100% Step Load
CH1: Output Voltage CH1: Output Voltage
CH4: Output Current CH4: Output Current
Full Cycle
Tek Prevu [ I i | ] Tek Prevu | — I i 1 -
u u
/ 4 / 4
i L‘J\]J I \”Jn 1
11204 /Div ikl 204/ Div LAY
L4 T (T AR 0 RN 72 1 i Ve i L I IFWIRI B NIP i VAJHBiRNiR)
i T A e il e Almmwmmm TN B R WTIWIBFRR
L BT | L T :
|
I
@ S00mv e ] @ 500mvV AN ]
10.0mv_2@% _ JToops 10.0MS/s 7 © 100V 9% )1oops 10,0MS/s 7
®D_50.0mV 100ps )T 10k points 22.6mV ®D 50.0mV 100ys )| 10k points 22.6my
Value Mean Min Max Std Dev Value Mean Min Max Std Dev
Max 63.26mV  63.26m 63.26m 63.26m 0.000 & Mx 57.22mV  57.22m 57.22m 57.22m 0.000
@ Min -117.3mV  -117.3m -117.3m -117.3m 0.000 & Min -119.5my  -119.5m -119.5m -119.5m 0.000
Max 3L57mV  3L.57m 31.57m 31.57m 0.000 ©) Max 3Leamv  31.62m 31.62m 31.62m 0.000
Peak-Pedk 58.72V 58.72 58.72 58.72 0.000 @ Peak-Peak 40.34V 40.34 40.34 40.34 0.000
Fig. 38: Transient Response at 115 VAC, 50%-100% Step Load Fig. 39: Transient Response at 230 VAC, 50%-100% Step Load
Tek Prevu [ I it | | Tel [ [ it | -
SR u u
RN
\ 4 4
B{208/iv 4l b \A i b Wi b B04/0iv { }\ il I
BERVEAVRD AR RN AV N FIN RS DU AN ERRAANE A e BRANt el VA A AR DI Y INEaN rERdReRAn
D ““.H,H.‘V,‘Ir,HV“H‘ TR “|[T “ ”ll‘ Hll L H"HHHHH”"’”W‘HV T
& S0.0mV AR J @& S0.0my A ]
@ oV 0% JToon 10.0M375 € 100mv Q% 100ps 10.0MS/s [< Y
®D_50.0mV. 100ps i 10k points 22.6mV ®D_50.0my 100ys ) 10k points 22.6mV
Value Mean Min Max Std Dev Value Mean Min Max Std Dev
& Max 68.87mV 68.87m 68.87m 68.87m 0.000 @ Max 78.73mV 78.73m 78.73m 78.73m 0.000
& Vin -88.98mV  -88.98m -88.98m -88.98m 0.000 @ Min -81.63mV  -81.63m -81.63m -81.63m 0.000
€ Vax 31.61my  31.61m 31.61m 31.61m 0.000 O 31.55mV 31.55m 31.55m 31.55m 0.000
@ Peak-Peak 8.031V 8.031 8.031 8.031 0.000 € Pek—Peak 3083V 30.83 30.83 30.83 0.000

Fig. 40: Transient Response at 115 VAC, 50%-100% Step Load

Fig. 41: Transient Response at 230 VAC, 50%-100% Step Load
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TF1500 AN

SIGNAL WAVEFORMS

Local Current Program (ACI) 115 VAC and 230 VAC

The Local Mode Current Program (ACI) signal was monotonically controlled using an external DC source. This
external source was remotely voltage controlled by charging RC circuit (4.7 mF & 6.2 K). This (ACI) signal programs
the current limit at a desired level by tuning the ACI signal voltage to the desired level.

Constant Current Mode

On the Constant Current Mode (CCM) scope plots, the UUT output is loaded at 1.5 KW/62.5 A. It shows how the
load current follows the ACI signal and that the output voltage only comes up when the ACI signal has reached a
programable level for a current limit above the load current level being applied to the UUT.

TF1500A24K01 TF1500A24K01

Tek Stop [ ir 1 Tek Stop [ e —————— 1 -
v e v . v . T

-ACT

/
—Vout———————f - -

[ [
~Aout_10A/Div.

@ 07 v @ 200 5.00 /5 cﬁ_ @ 507V &% @& Lo }Eom 5.00/s X
10.0mv_oes i 1000 points___260my 10.0mv_o& i 1000 points___260my
E) Max 23.97V ] E’Max 23.94V

(2] 4 (2]

B|-A0ut_104/Div

Fig. 42: Local Current Program (ACI) at 115 VAC Fig. 43: Local Current Program (ACI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Current Program (ACI) CH2: Current Program (ACI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
Tek Stop [ 1] 1 - Tek Stop. [ e —— | | -
B 1] ¢ u +
B|-ACT N\ B|-ACT EE
D-vout \_¥ = D-Vout
B{-out_104/Div. B N S B{-Aout_104/Div. P
@ 50V v @ ] }[10.0: 100575 & X @ 50V v @ ] 10.0s 10.05/s e/
@ wonv_on 1000 points 4.60V € w.onv_on Ju2 1000 points 4.60V
E’Max 23.96V ] E) Max 23,96V ]
(2 1l 4.782 (2]
Fig. 44: Local Current Program (ACI) at 115 VAC Fig. 45: Local Current Program (ACI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Current Program (ACI) CH2: Current Program (ACI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
«= Advanced
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TF1500 AN

SIGNAL WAVEFORMS (CONT)

Local Current Program (ACI) 115 VAC and 230 VAC

Constant Resistance Mode

On the Constant Resistance Mode scope plots, the UUT output is loaded with fixed resistance. It also shows how
the load current follows the ACI signal and that the output voltage follows the load current all the way to when the

ACI signal has reached the programable level for a current limit above the load resistance level being applied to
the UUT.

TF1500A24K01 TF1500A24K01

Tek Stop

I - Tek Stop e ————— 1 -

B
D
B[-Aout_104/Div. o B|-Aout_104/Div- -
@ S0V v @ 2005 5.00 /5 ® X @ sV v @ 2005 5.00 8/s @ X H
10.0mv_o% Jl 1000 points 260my. € womv_ov Ju 1000 points 260mv
@ 23,96V E’Max 23.93V
@ 4.772 (2 1l
Fig. 46: Local Current Program (ACI) at 115 VAC Fig. 47: Local Current Program (ACI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Current Program (ACI) CH2: Current Program (ACI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
Tek Stop [ e ——— | ] - Tek Stop [ — e ————— 1 -
T 5 R : y

B-ac1 1 - i B|-Ac1 : X
D{-vout B}-vout
B{-Aout_104/Div e S B-Aout_104/Div T
@ 50V v @ T Y100 10.0S7s [> 34 @ sV v @ 10.0s 100875 ® X
€ 10.0mV Q% TH 1000 points. 4.60 Y € 10.0mv_ow 0?2 1000 points 4.60 V
@ 23,96V ] E’Max 23.95V ]
210 4.781 e 4751
Fig. 48: Local Current Program (ACI) at 115 VAC Fig. 49: Local Current Program (ACI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Current Program (ACI) CH2: Current Program (ACI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
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SIGNAL WAVEFORMS (CONT)

Local Mode Voltage Programing (VCI) 115 VAC and 230 VAC
The Local Mode Voltage program (VCI) signal was monotonically controlled using an external DC source.

This external source was remotely voltage controlled by charging RC circuit (4.7 mF & 6.2 K).

TF1500A24K01 TF1500A24K01

Tek Prevu [ | = I 1 - Tek Prevu | =t I ) -

B-Aout_204/D & } } | -Aout_204/Di A i ; }

S0V W @ L o )J100s 10.0k875 o/ @ 50V &% @ L : ]{mo: 10.0kS75 O/ :
10.0mvV Q& u 1M points 260my 10.0mV_ Q&% u 1M points 260mY
[ 24.11v & Vax 2411V

(2] 1 (2] 4

Fig. 50: Local Volts Program (VCI) at 115 VAC Fig. 51: Local Volts Program (VCI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Voltage Program (VCI) CH2: Voltage Program (VCI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (20 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (20 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
Tek Prevu [ = T | - Tek Prevu i T _ ) -
u . u
b ‘ . ¢

B{-Aout_204/0 : : B{-Aout_20A/Di h W ; } ;
2J-vcr I — @f-ver —_— —
B-vout ' B-vout

500V % @ L w o )10.0s 10.0kS7s [2 Y @ 50V % @ L ; ]{10‘03 10.0kS/s [2 Y :
© 0.0y on Ju 1M points 446V 10.0mv_on Jlw 1M points 446V

@ ox 24.36 V @ o 24.35V

(2] 4 (2] 4

Fig. 52: Local Volts Program (VCI) at 115 VAC Fig. 53: Local Volts Program (VCI) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Voltage Program (VCI) CH2: Voltage Program (VCI)
CH4: Output Load Current (Aout) 1.5 KW/62.5 A (20 A/Div) CH4: Output Load Current (Aout) 1.5 KW/62.5 A (20 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
—
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TF1500 AN

SIGNAL WAVEFORMS (CONT)

Inhibit (EN+ & EN-) 115 VAC and 230 VAC

The remote on/off control (inhibit) was tested using the auxiliary power source (AUX) and a toggle switch for either
end (+/-) of “EN” for inhibit control. The reason of oscillation is same as described in section “Performance Data/
Turn-On Delay Time”.

TF1500A24K01 TF1500A24K01
Tek Stop T X: I ] - Tek Prevu [ i I it : | -
L \ L1
R - - . .

-Aout_104/Di : ‘ } ‘ ] i _ Aout_104/Di j ‘ \ " ; i

o \: D)
BD{-Vout - - D{-Vout \f -
= \/\/\/\ .WW\/
\ 4
B a N
@ 50V & @ "~ )(10.0ms 10.0MS/s @ X @ 50V &% @ ~ |(10.0ms 10.0MS/s @ X
250V B 10.0mV_ Q& u 1M points 680mV & s00v 8 10.0mY Q8% w4 1M points 680mV
@ Vax 24.10V @ Vax 24.10V
& & 1
Fig. 54: Inhibit (EN-) Hi Vout Off at 115 VAC Fig. 55: Inhibit (EN-) Hi Vout Off at 230 VAC
CH1: Output Voltage CHZ1: Output Voltage
CH2: Inhibit On/Off (EN-) CH2: Inhibit On/Off (EN-)
CH3: Input AC Line Voltage CH3: Input AC Line Voltage
CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div) CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
Tekstoo I i : = | - Tek Stop I it 1 l_ -
U . i u . .
/ - / /
E){-Aout_10A/Di / // E){-Aout_10A/Di ' y / -
.-v;{. - - . BDi-vout -
nk AR ATATATAS TV AAATATAAANL AV
\/ \¢ \ \L V \f ¢ \/ vV V Ve
Bt S B{-tn+ | B ]
@ 507 v @ T )a0.0ms 2.50M575 [2 4 ® S0y v @ | 0.0ms 250875 [ 34
250V & @ 10.0mv_on Jlua 1M points 680mY 500V & 10.0mv % J\i 30.C 1M points 680mY
Ej Max 24.09V @ " 24.09V
(2] (2]

Fig. 56: Inhibit (EN-) Lo Vout Off at 115 VAC Fig. 57: Inhibit (EN-) Lo Vout Off at 230 VAC

CH1: Output Voltage CHZ1: Output Voltage

CH2: Inhibit On/Off (EN-) CH2: Inhibit On/Off (EN-)

CH3: Input AC Line Voltage CH3: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div) CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
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SIGNAL WAVEFORMS (CONT)

TF1500A24K01

Tek Run [ i | ] Trig?

—Aout_ 104/ L 4 r

SV

~EN+

v @ Lo T Y0oms “250Ms/s @ . :
5% @ 100mY Q% u ) % 1M points 68

24.07V ]

TF1500A24K01
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Fig. 58: Inhibit (EN+) Hi Vout On at 115 VAC

CH1: Output Voltage

CH2: Inhibit On/Off (EN+)

CH83: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC

Fig. 59: Inhibit (EN+) Hi Vout Off at 230 VAC

CH1: Output Voltage

CH2: Inhibit On/Off (EN+)

CH8: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 230 VAC

TF1500A24K01

Tek Prevu [ T AL 1 1 Trig?

~Aout_10A/D| 4 - i ;i 4

i \L
D
D
™ : SR
(1 B 2 W |10.0ms 10.0MS/s @ X
250V v @) 10.0my Q% u ) 1M points 680mV
Max 24.10V
(21 5.022

TF1500A24K01

Tek Run [ it 1 ] Trig?

—Aout _10A/D|

=Vac

[
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||
B

e N

@ 50V % @ 100 A 10.0ms 10.0MS/s & X
500 V % @ 10.0mV Q% u ) 1M points 680mY.
& Max 24,10V J

@ 5.021

Fig. 60: Inhibit (EN+) Lo Vout Off at 115 VAC

CH1: Output Voltage

CH2: Inhibit On/Off (EN+)

CH83: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC

Fig. 61: Inhibit (EN+) Lo Vout Off at 230 VAC

CH1: Output Voltage

CH2: Inhibit On/Off (EN+)

CH8: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 230 VAC
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TF1500 AN

SIGNAL WAVEFORMS (CONT)

Auxiliary Power and Setting (AUX, SET)

TF1500A24K01 TF1500A24K01

Tek Run 1§ 3T | ] Trig? Tek Run [ _ I it | ] Trig? -

S
S

D{-Aout_104/Di - - ; D{-Aout_104/D]
|- Vout B{-Vout
« «
|- Vaux |- Vaux
B|-Vset B|-Vset
500V & @ 50 200ms 2.50M5/5 ® X S00V &% @ o 400ms 2.50MS7s cm_
200V &% @ 10imv ov Ju 10M points 680mV 200V & 10.1mV_ @& Jm 4 10M points 680mV
(2) 66.5m
Max 9.192v ] Max 9.192v J
Fig. 62: (Vset Hi-Lo) (Vaux 5 V-9 V) at 115 VAC Fig. 63: (Vset Hi-Lo) (Vaux 5 V-9 V) at 230 VAC
CH1: Output Voltage CH1: Output Voltage
CH2: Aux Output Voltage Setting (Vset) CH2: Aux Output Voltage Setting (Vset)
CH3: Aux Output Voltage (Vaux or Aux) CH3: Aux Output Voltage (Vaux or Aux)
CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div) CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
Tek Run [ i T —t = 1 _ ] Trig? - Tek Run IS i | _ 1Trig? -
U U
B|-Aout_10A/Di e B){-Aout_10A/Di <
N ~
) NS
B -Vout I~ B B|-vout I
s . < «
B-vau B-vaux
B|-Vset B-Vset
@ 50V &% @ oo ][woms 2.50M8/s m_ @ 50V v @ 400ms 2.50MS/s cﬁ_
200V & 10.0mv_on i 10M points 680mV @& 20V % @ 101y ov  Juu 10M points 680mV
e ' ] © ]
& Mix 8.972V & M 8.975V

Fig. 64: (Vset Lo-Hi) (Vaux 9 V-5 V) at 115 VAC Fig. 65: (Vset Lo-Hi) (Vaux 9 V-5 V) at 230 VAC

CH1: Output Voltage CH1: Output Voltage

CH2: Aux Output Voltage Setting (Vset) CH2: Aux Output Voltage Setting (Vset)

CH3: Aux Output Voltage (Vaux or Aux) CH3: Aux Output Voltage (Vaux or Aux)

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div) CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC Input Voltage: 230 VAC
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SIGNAL WAVEFORMS (CONT)

Power OK (POK)
TF1500A24K01 TF1500A24K01
Tek Stop I I i I ] Tek Stop I I — ] 1 -
U U
.10A/"'\ \ T : T v J\ \ Y '10“7 [ f \ A /\ [\ A \ \
i : AR
D D :
22 22 -
f Y ioom ot @ ot pots__ Sy IR Rl Bievoms o
@D Max 24.21v @D Max 24.18V
o \ ] o — ]
€ M 35.21mV € Vax 35.25mV

Fig. 66: POWER OK (POK) at 115 VAC 840 W

CH1: Output Voltage

CH2: Power OK Signal (POK)

CH83: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 115 VAC

Fig. 67: POWER OK (POK) at 230 VAC 840 W

CH1: Output Voltage

CH2: Power OK Signal (POK)

CHS: Input AC Line Voltage

CH4: Output Load Current (Aout) 840 W/35 A (10 A/Div)
Input Voltage: 230 VAC
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SIGNAL WAVEFORMS (CONT)

Parallel Current Share (PAR)

For this Parallel Current Share (PAR) data, two units were used, and the electronic load was programmed to ramp
up the load current from 0.0 amp to 85 amp in increments of 1.0 amp every 1.5 seconds. Then, it was programed
for 1.0 second for each ramp up increment of 1.0 amp up to 85 amp and then after 20 seconds a 35 amp step load
for 20 seconds 50% duty cycle.

The “PAR”signal follows the output current. It ramps up as the load current does, and it transitions as well with
dynamic load

TF1500A24K01 TF1500A24K01
Tek Stop [ e _ - Tek Stop T it I 1 -
,4/ o
o e
_~// - T -
e et et o
BI-par i § : ; s 4 : - BLese R . 1 i -
g _,—’/r e e - L
B|-Vout L - D{-Vout L ey
e > ~ ol
B-A20ut_10A/Dlv__~"- L B-#20ut_108/0iv o
B|-Alout_10A/Div——" 4 Bl-Atout_10A/Div » 4
@ 0V & @ ]{20.0: 5.00S/s 3
00my &% @ 100mv_on Jm 1000 points___1.20mv
ax 420.8mV
e 4
ED Ma: 42.35mV
Fig. 68: Parallel Current Share (PAR) Fig. 69: Parallel Current Share (PAR)
CH1: Output Voltage (Offset 10V) CH1: Output Voltage (Offset 10V)
CH2: Parallel Current Share (PAR) CH2: Parallel Current Share (PAR)
CH3: UUT #2 Output Load Current (A2out) 10A/Div CH3: UUT #2 Output Load Current (A2out) 10A/Div
CH4: UUT #1 Output Load Current (Alout) 10A/Div CH4: UUT #1 Output Load Current (Alout) 10A/Div
Input Voltage: 115 VAC Input Voltage: 230 VAC
TF1500A24K01 TF1500A24K01
TekStop [ _ I i - 1 ‘ 1 - Tek Stop _ 1 -
T —
e o
" e
o ] ]::i o
Py N | ,
2){-PaAR——— = . 4 ; ; B -PAR— L
: T | e ]
B)-vout i < |- Vout(offset_10v) y -
7 - 7 .
o -
B|-A20ut_10A/Div-—" B|-A20ut_10A/Div——r" A 3
Bl-Atout_108/0iv . . « B|-Atout_108/Div " . «
@ 0V &% @ ! 200 5.00 575 O X @ 0V &% @ ! T 200 5.00 575 O X
@& 0oy & @ 10.0mV_o% ][u 1000 points___1.20mV & 00y & 10.0mV_ Q& ][u 1000 points___1.20mV
C I 422.3mV I 2L7mv
[2 1 3.35 @M 3
€D Max 42.30mV €D Max 32
Fig. 70: Parallel Current Share (PAR) Fig. 71: Parallel Current Share (PAR)
CH1: Output Voltage (Offset 10V) CH1: Output Voltage (Offset 10V)
CH2: Parallel Current Share (PAR) CH2: Parallel Current Share (PAR)
CH3: UUT #2 Output Load Current (A2out) 10A/Div CH3: UUT #2 Output Load Current (A2out) 10A/Div
CH4: UUT #1 Output Load Current (Alout) 10A/Div CH4: UUT #1 Output Load Current (Alout) 10A/Div
Input Voltage: 115 VAC Input Voltage: 230 VAC
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SIGNAL WAVEFORMS (CONT)

Common Mode Noise

Common Mode Noise is electrical signal that appears between either output and earth ground or chassis ground.
This comes about due to parasitic capacitance and inductive coupling in the power supply that couple electrical
energy from the primary to the secondary or from the secondary to earth ground. Although the coupling is
minimized by design and construction, it cannot easily be eliminated. The plots below show the common mode
current measured through a shorting conductor from the output return to chassis.
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Fig. 72: Current CM Noise 115 VAC
CH1: Common Mode Current (1 mA/mV) Load 0 A
Input Voltage: 115 VAC

Fig. 73: Current CM Noise 230 VAC
CH1: Common Mode Current (1 mA/mV) Load 0 A
Input Voltage: 230 VAC
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Fig. 74: Current CM Noise 115 VAC
CH1: Common Mode Current (1 mA/mV) Load 62.5 A
Input Voltage: 115 VAC

Fig. 75: Current CM Noise 230 VAC

CH1: Common Mode Current (1 mA/mV) Load 62.5 A

Input Voltage: 230 VAC
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TF1500 AN

SIGNAL WAVEFORMS (CONT)

Conducted Emission

EMI Plots were collected at 10% and 100% loads, 120 VAC/60 Hz and 240 VAC/50 Hz. The Curves are Quasi-peak
(QP) and Average measurements. The QP and Average value point data is not shown in these plots, but detailed
EMI reports are available upon request.
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Fig. 76: CE Quasi Peak & Average 100% Load. 120 V/60 Hz Line Fig. 77: CE Quasi Peak & Average 100% Load. 240 V/60 Hz Line
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Fig. 78: CE Quasi Peak & Average 100% Load. 120 V/60 Hz Neutral Fig. 79: CE Quasi Peak & Average 100% Load. 240 V/60 Hz Neutral

\ ér?(‘e’%'i{ced advancedenergy.com 25


http://www.advanced-energy.com

L\: Advanced
« Energy

For international contact information,
visit advancedenergy.com.

powersales@aei.com (Sales Support)
productsupport.ep@aei.com (Technical Support)
+1 8884127832

ABOUT ADVANCED ENERGY

Advanced Energy (AE) has devoted more than four
decades to perfecting power for its global customers. AE
designs and manufactures highly engineered, precision
power conversion, measurement and control solutions for
mission-critical applications and processes.

Our products enable customer innovation in complex
applications for a wide range of industries including
semiconductor equipment, industrial, manufacturing,
telecommunications, data center computing, and medical.
With deep applications know-how and responsive service
and support across the globe, we build collaborative
partnerships to meet rapid technological developments,
propel growth for our customers, and innovate the future of
power.
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