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2 INTRODUCTION

2.1 OVERVIEW

The LoadSlammer™ is used to test high transient high current loads as seen in CPU, GPU,
FPGA, and ASIC power profiles. It is designed to be easy to use with a GUI and current
sense output. The Bootloader feature ensures your ability to obtain firmware updates.

Powerful 3D graphing tools with adjustable controls allows you to set the parameters you
want. The LS1100 stores the results into onboard memory where it can be downloaded to
your PCin a CSV format..

2.2 HARDWARE

SMA Connector (Used for

/ current readout)

UsSB

Power input
Logo side +
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2.3 SPECIFICATIONS LS1100

Slew Rate (11 selectable settings)

Soldered in LoadSlammer
50 A/uS - 1000 A/pS)3#

Slew Rate (11 selectable settings)
Molex connector in LoadSlammer

50 A/uS - 500A/pS)> 4

Current (5A increments)

Frequency Range (100 Hz steps) '

Duty Cycle (0.25% steps) 2

Input Voltage

Current Sense Output

Voltage Readout

Current Readout

Protection Thresholds

Average Power Dissipation

Peak Power Dissipation
(instantaneous)

Connector (optional)

GUI

Non-Isolated

Frequency Sweep

2.15.2019

1. 50-65
5.260-390
9.610-750

1. 47-65
5.250-380
9.490-590

2.100-185
6.335-470
10. 650-850

2.100-170
6.335-470
10. 500-650

3.150-270 4.200-370
7.400-573 8.500-640

11. 650-1000

3.150-270 4.200-360
7.400-565 8. 480-605

11. 520-770

30-120
100 - 2500

Active window is divided into 16 steps
Actual duration is based on frequency

0.70 - 2.5V

Conversion Ratio
Max Current
Bandwidth

Accuracy

Sample Rate

Accuracy

Sample Rate

Accuracy

Over Voltage
Over Current

Over Temperature

3

300

Molex 45719-0007

100

120
10
10

10

10
10

2.7
130
80

Document 39010149

A/pPS
A/pS
A
Hz
%
\"
ANV
A
MHz
%
MSPS
%
MSPS
%
°C
W
W

The GUI was developed on Windows 10 with Chrome web browser

version 61 and newer.

LoadSlammer™ must be used with a regulator that has a ground
earth reference and positive voltage.

20Khz - TMHz

1.S1100 User Guide
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3

3.1 PHysicAL CONNECTION TO DUT

3.1.1 Placement Location

Placement of the LoadSlammer™ on the DUT (Device Under Test) is crucial. For
best results, place the LoadSlammer™ as close to the load as possible to include
the parasitic impedance of the PCB traces. Placing the LoadSlammer™ right near
the output of the regulator doesn't adequately test the output filtering due to the
lack of parasitic impedance in the PCB from regulator to load.

Do not connect the LoadSlammer51™ using wires. This increases the impedance of the
system which prevents high slew rates.

3.1.2 Connector vs Soldering

Using a connector provides ease of use and
reduces wear on the PCB but adds inductance
and resistance to the power path. These factors
may limit your maximum slew rate.

Soldering directly to the PCB helps minimize
inductance which can provide a cleaner signal
and a faster slew rate

To solder a slammer to the DUT, find a large
ground and power plane butting up to each
other, scrape some solder mask off, then solder it
down with copper braid. Alternatively, if your
PCB has many ceramic capacitors in a row, it's
possible to solder directly over them.

3.1.3 Thermal Considerations

While not strictly required, a fan moving air over
the LoadSlammer™ will allow for higher duty Note: For optimal performance when
cycles. The Over Temperature feature is set to VST & CemmEEern, GREUIE bRl iie
80° C, at which point it will automatically turn off LoadSlammer is ﬂrm!y seated aer that
the connector socket is clean. Failure to

and alert the user both through the GUl and a . .

™ d.T t ensure a gOOd connection can |mpact
red LED on the LoadSlammer™ board. To rese your test results.
the OTP (Over Temperature Protection), you need
to disable the output then reenable it.

2.15.2019 1.S1100 User Guide 4



3.2 LoADSLAMMER™ GUI

3.2.1 Connecting to your LoadSlammer™
First, make sure a USB is cable is connecting the slammer to a PC/laptop and the computer
has Google Chrome installed. No drivers are necessary. Simply load up
https://guipower.com/, click connect, and choose the LoadSlammer model you are using.

3.2.2 GUI Overview

2.15.2019

LS1100

SLEW RaTE (Afus)
DuTty CycLe (%)
2
PuLse FReqQuUENCY [Hz)

1500

MaxiMum CURRENT (A)

Slam!

Frequency Sweep: Off

30 Sweep

LoAD VOLTAGE

Max: 8.987 Volts

Min: B8.977 Volts

CURRENT

1.66 Amps
TEMPERATURE

34 .39 Celsius

Disconnect

SERIAL #51112C-DEVSLAL

1.S1100 User Guide
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Label your slammer to easily
identify it

Slamming controls
Adjust slew rate, current, duty
cycle, and frequency of slamming

Output enable button

Frequency Sweep Control

3D Sweep Control

Status readout from slammer
Voltage Overshoot & Undershoot
Current Readout

Temperature Readout

Connection button & serial number


https://guipower.com/
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3.2.3 Protection Features

The LoadSlammer™ has built in protection to prevent over temperature, over voltage, and
over current events. In the case of an overload event, the output is automatically turned
off, and a warning is displayed. To re-enable the slammer, simply enable the output again.

LS1100
A Alert: Temperature

threshold exceeded. Slammer
shutdown.

LoADSLAM1

SLEW RATE (A/us)

3.2.4 Testing with multiple LoadSlammers™
It is possible to use the LS1100 and other slammers at the same time to test different
voltage rails.

(Need to insert paragraph/ section number here) Frequency Sweep

A frequency Sweep test can identify changes in the frequency response of the circuit and
approximate phase margin. Very fast slew rates can provide useful information regarding
the regulator output decoupling solution.

To activate the function, simply set the current slider to the desired level, and press the
“Frequency Sweep” button during testing.

3.2.5 LoadSlammer™ 3D Sweep

The LoadSlammer™ 1100 can rapidly pulse through a variety of frequencies and duty
cycles to give an in-depth picture of the frequency response of a circuit. Modern Switching
regulators utilize control architectures that must be tested with exhaustive frequencies and
duty cycles. To use, simply select the desired target current and click the “3D Sweep
Button”. In 5 seconds, pulses ranging from 1 MHz to 20 kHz at duty cycles between 1-90 %
will be tested, and the data will be accumulated by the GUI and presented as an intuitive
3D surface plot with an option to export the raw data in an easy to import CSV file.

Frequencies tested are done in 20 kHz increments going from 20 kHz to 1 MHz Duty cycles
begin at 1%, then test from 5% to 90% in 5 % increments. Each combination is tested for a
full 526 microseconds.

If you need additional functionality or help with integration contact us.

2.15.2019 1.S1100 User Guide 6
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3.2.6 3D Plot Controls

Excursion Maximums

3D Data Plot

Mouse over to see
the data at any point,
click and drag to
move viewpoint,
mouse wheel to
zoom.

View Controls
See data Maximums,
Minimums, or the

Maximum Minimum Difference Difference of the two.

Recenter Data Control
Recenter AI‘OUI‘Id: “ & User defined value
field.

EXpOl‘t CSV Export Data Control.

2.15.2019 LS1100 User Guide 7
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3.2.7 Data storage and CSV output

CSV Export capability allows for the easy importing of acquired data into a variety of other
applications for analysis.

3.2.8 CSV Formatting

1 0887 0987 0.9%96 0.987 0.9%6 1 1 0.993 0987 0908 0987 0.9%6 0.996 0.9%96 —
2 0.987 0.996 0.999 0.987 0.987 0.988 0.996 0.996 0.987 0.996 0.987 0.996 0.998 0.987 0.996 0.998
3 0987 0.9%6 0.996 0.9%6 0.9%6 0.9%6 0.9%6 0987 0.9%6 0.9%6 0987 0.987 0987 0987 0.9%6 0987
4 0.982 0.987 0.996 0.996 0.987 0.996 0.996 0.982 0.996 0.999 0.996 0.996 0.996 0.996 0.987 0.996
5 0.9%6 0887 0991 0.9%6 0987 0.9%6 0.987 0987 0887 0887 0987 0.982 0.58%6 0.9%6 0982 0.9%6
6 0.99 0.987 0.996 0.996 0.988 0.996 0.996 0.988 0.987 0.989 0.99 0.987 0.99 0.987 0.982 0.98
7 0.996 0587 0982 0.987 0.961 0.982 0.987 099 0.987 0.99 0.996 0.987 0.996 0.996 0.989 0.99
] 0.9%6 0989 0.9%96 0.9%6 0499 0.05E7 0.987 0987 0.887 0982 0.987 0.957 0082 0887 0.987 0987
9 0.987 0577 0.987 0.99 0.987 0.987 0.996 0.996 0.996 0.996 0.996 0.996 0.987 0.987 0.987 0.987
0.0EE2 0987 0987 0.987 098 0987 0.987 0987 0.967 0987 0087 0.987 0087 0.9%6 0.9%6 0.996
11 0.988 0.996 0.982 0.987 0.996 0.987 0.987 0.987 0.987 0.987 0.987 0.949 0.987 0.987 0.987 0.957
2 0.og2 0987 0951 0.987 0987 0877 0.987 0987 0.oE8 0.987 0.99 0.987 0987 0987 0.987 0987
0.989 0.987 0.987 0.987 0.987 0.987 0.987 0.987 0.987 0.95 0.987 0.987 0.96 0.987 0.978 0.989
0887 0887 0877 0.987 0987 0987 0.987 0987 0887 0887 0987 0.987 0587 0887 098 0987
15 0.987 0.947 0.98 0.987 0.987 0.987 0.95 0.987 0.987 0.969 0.987 0.982 0.987 0.987 0.987 0.987
16 0.987 0582 0.987 0.957 0.987 0.987 098 0987 0547 0545 0.987 0.987 0987 0951 0.987 0.987
7 0.949 0.987 0.987 0.957 0.987 0.967 0.977 0.987 0.987 0.987 0.979 0.987 0.987 0.987 0.987 0.95
8 0.987 0582 0982 0.547 0.987 058 0.987 0.945 0.987 0587 0.957 0.987 0.967 0971 0.987 0.987
058 0958 0982 0.987 04972 0987 0.987 0987 0.987 098 0087 0.047 0849 0887 0.987 0987

0979 098 0938 0.979 0938 04928 0.938 0928 0928 0932 04979 0.929 0929 0979 0.928 0929 M
0.979 0.938 0.938 0.979 0.947 0.929 0.938 0.929 0.979 0.938 0.978 0.938 0.938 0.979 0.928 0.928
04978 0928 0928 0.938 0.93 09382 0.938 0973 0938 0.941 04978 0.049 0928 049382 0.928 0938
24 0.041 0.928 0.929 0.94 0.979 0.938 0.938 0.973 0.928 0.938 0.938 0.938 0.938 0.938 0.979 0.041
5 0838 0878 0941 0.847 0579 0.847 0.96 0941 0928 0828 04938 0879 094 054 0878 0947
0.947 0.979 0.947 0.947 0.947 0.938 0.938 0.947 0.938 0.947 0.947 0.979 0.947 0.96 0.941 0.928
0.549 0579 0928 0.929 094 0932 0.979 0939 0.979 0547 0.947 0.938 0938 0938 0.947 0938
0.94 0.543 0.93% 0.547 0.847 0.879 0.947 0945 0.879 0528 04928 0.94 0829 0938 0.938 0973
0928 0.539 0.979 0.938 0938 0.979 0.939 0938 0.939 0538 0.943 0.941 0.979 0947 0949 0.979
0 08947 0.847 0979 0.967 0928 054 0.928 0929 0.94 0879 04938 0.938 0879 0938 0932 0938
0.938 0.938 0.979 0.938 0.939 054 0.947 0.947 0.947 0.579 0.967 0.928 0.979 0.932 0.932 0.94
0928 0928 0.94 0.928 098 0939 0979 0938 0933 0938 04938 0.938 0847 0947 098 0947
0.94 0.947 0.947 0.979 0.947 0.979 0.979 0.928 0.928 0.841 0.928 0.932 0.94 0.979 0.939 0.94
0979 0.94 0.94 0.979 0.94 0.941 0.947 0933 0.947 0.847 04979 0.951 0979 0979 0.928 0928
5 0.979 0.939 0.928 0.94 0.929 0.928 0.941 0.977 0.94 0.841 0.979 0.94 0.947 0.947 0.947 0.947
0849 0.847 0947 0.857 0.857 0968 0877 0873 0838 0528 054 0.829 0825 0941 0878 094
0.941 0.929 0.979 0.94 0.979 0.939 0.94 0.938 0.938 0.947 0.947 0.947 0.979 0.957 0.979 0.939
0.549 0579 0.979 0.939 0.579 0928 0.929 094 0.93 0528 054 0.979 094 054 094 0938

0.94 0939 0938 0.539 0.847 0.947 0.947 0873 0.049 04873 0938 0.979 0828 0928 0.938 0928 -

< >
20 kHz Frequency 1 Mz
2.15.2019 1.S1100 User Guide
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4 OPERATION

Use the following steps to get started with the LoadSlammer™:

1.
2.

Make sure system is powered off

Install LoadSlammer™ unit onto DUT (Device Under Test)
Note: Make sure you observe proper polarity. The case has polarity marked
with + and GND

Connect USB cable from LoadSlammer™ to PC

Attach current output of LoadSlammer™ to an oscilloscope channel set
to TMQ input impedance (optional)

Adjust the current output to restat 0 V

Connect to LoadSlammer™ though the GUI

Turn on DUT and verify voltage read from GUI is correct
Adjust GUI parameters to desired values

Hit the “Slam!” button to start slamming

. Use appropriate conversion ratio on current monitor output (see

table).

4.1 TesST EQUIPMENT SETUP

4.1.1 Oscilloscope
The current output has an offset of a few mV, so it should be zeroed out before taking
measurements. Also make sure the input impedance is set to TMQ.

4.1.2 External DC Load

An external DC load unit can be connected to the DUT to keep the VR from entering power
saving modes. A DC load may also simulate a more real-world scenario. Load stepping
from 20A - 70A will show how the converter responds with a light load already applied.

2.15.2019
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1.1 Not used
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applicable to all sections.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331

\_
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