
Yaskawa V1000-4X Variable Frequency Drive (VFD)
Overview

Introduction

The Yaskawa V1000-4X is a compact industrial variable frequency drive designed for harsh environments
and demanding applications. It is essentially Yaskawa’s standard V1000 microdrive packaged in a robust
NEMA Type 4X/IP66  enclosure,  making  it  washdown-  and dust-tight for  reliable  operation  in  tough
conditions . The V1000-4X series covers a broad power range from fractional horsepower up to 25
HP, with models supporting 208–240 V (single-phase or three-phase) and 380–480 V three-phase inputs

. This versatility allows the drive to be used on a wide variety of AC motors and installations. In the
sections below, we explore the V1000-4X’s key features, technical specifications, and how these attributes
help solve common industrial challenges.

Rugged NEMA 4X/IP66 Enclosure for Harsh Environments

One standout feature of the V1000-4X is its integral NEMA 4X/12 enclosure, which is rated equivalent to
IP66 per  IEC  60529 .  This  heavy-duty  enclosure  protects  the  drive  from water,  dust,  and  corrosion,
enabling use in environments that require regular washdown or are exposed to airborne particulates. For
example,  food  and  beverage  processing  facilities,  packaging  lines,  metal  machining  operations,
woodworking  shops,  pumping stations,  refrigeration  systems,  and printing  equipment all  benefit
from the V1000-4X’s dust-tight and water-resistant design . The enclosure is epoxy-coated to withstand
sanitizing chemicals often used in washdown cleaning, preventing corrosion over time . By meeting UL
Type 4X/12 standards and IP66, the V1000-4X can be confidently installed indoors in areas that experience
high humidity, hose-directed water, or fine dust, eliminating the need for external cabinets or protective
housings in  many  cases.  This  robust  design  reduces  downtime  caused  by  environmental  ingress  and
extends the drive’s service life in challenging conditions.

Power Range and Dual Duty Ratings

The Yaskawa V1000-4X series spans a  wide power range from 1/8 HP up to 25 HP in various voltage
classes . Models are available for 200–240 V single-phase input (up to 3 HP), 200–240 V three-phase
(up to 25 HP), and  380–480 V three-phase (up to 25 HP) supplies . All models produce a three-phase
output  for  standard  AC  induction  or  permanent  magnet  motors.  Each  drive  carries  a  dual  rating  for
Normal Duty (ND) and Heavy Duty (HD) operation, giving users flexibility to drive larger motors with
lighter loads or smaller  motors with heavy overloads.  In Normal Duty,  the V1000-4X is  rated for  120%
overload for 60 seconds, while in Heavy Duty it is rated for 150% overload for 60 seconds . This dual-
rating means, for example, a 10 HP drive can handle brief overloads up to 15 HP (150%) in demanding
applications or can be applied to a 15 HP motor in lighter-duty applications. The ability to sustain heavy
overloads for a full minute is critical for applications like conveyors or compressors that may experience
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surge loads or jam conditions. It ensures the drive can  deliver the necessary torque without tripping,
thereby improving process reliability during peak demand periods.

Advanced Motor Control and Performance

Despite its compact “microdrive” size, the V1000-4X offers  advanced motor control technology typically
found in larger drives. It supports multiple control methods, including V/f (volts-per-hertz) control, open-
loop current vector control,  and open-loop permanent magnet (PM) motor vector control .  The
open-loop  vector  mode  allows  the  drive  to  achieve  precise  speed  and  torque  control  on  standard
induction motors without requiring an encoder,  as well  as to run  permanent-magnet synchronous
motors for high-efficiency or high-torque applications . One notable performance metric is its ability
to provide 200% of rated torque at 0.5 Hz in open-loop vector mode . This high starting torque at very
low speed is ideal for applications such as lifts, hoists, or mixers where breakaway torque is needed to start
heavy loads. The V1000-4X’s output frequency range extends from 0 up to 400 Hz (and even higher with
custom  firmware) ,  enabling  support  for  high-speed  spindle  motors  or  specialized  equipment  that
requires greater-than-standard motor speeds.

High performance is further enabled by the drive’s hardware and software design. The V1000-4X features a
dual-CPU architecture with a  fast 2 ms control scan cycle .  This means the drive updates its motor
control calculations every 2 milliseconds, resulting in very responsive speed and torque adjustments. Such
fast  response  is  beneficial  for  maintaining  stable  motor  operation  under  rapidly  changing  loads  or
setpoints. Additionally, the drive utilizes a “Swing PWM” switching technique to reduce audible noise at
lower carrier frequencies . Swing PWM modulates the switching frequency dynamically to spread the
noise spectrum, resulting in a quieter motor, which can be important for noise-sensitive environments or
when running at low switching frequencies to manage heat.

For applications requiring quick stops or deceleration, the V1000-4X has a built-in braking transistor on
all models . This allows connection of an external braking resistor to dissipate energy for fast braking
without needing an add-on braking module . Even without an external resistor, Yaskawa’s  intelligent
high-slip braking function can increase regenerative braking torque by 20–40% by intelligently letting the
motor slip to absorb energy . The drive also includes a Kinetic Energy Braking (KEB) function, which
uses the motor’s mechanical inertia to ride through brief power loss: in the event of a momentary mains
power failure, the drive will automatically slow the motor and harvest its kinetic energy to keep the control
circuit  alive,  allowing  the  system  to  continue  operation  without  a  complete  shutdown .  This  is
particularly useful for processes that cannot tolerate even short interruptions.

Safety and Reliability Features

Yaskawa has engineered the V1000-4X for high reliability  and safe operation,  making it  a  solution that
minimizes downtime and maintenance costs. The drive is built to meet  EN954-1 Safety Category 3 and
Stop  Category  0 requirements ,  which  corresponds  to  a  Safe  Torque  Off  (STO) function  that  can
immediately  remove motor  power  without  using contactors.  In  practice,  this  means an external  safety
circuit can interface with the V1000-4X to bring the motor to a safe state (torque off) in an emergency,
satisfying  stringent  safety  standards  for  machinery.  The  drive’s  overall  construction  is  robust  –  it  has
enhanced vibration resistance (tested from 20 Hz to 50 Hz at 0.65g), which is important for mounting on
equipment that vibrates or in mobile installations . Its calculated MTBF (Mean Time Between Failures)
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is 28 years , reflecting the high quality and rigorous design Yaskawa is known for. In fact, Yaskawa drives
are recognized for their low failure rates (on the order of 1 in 10,000) , and the V1000-4X continues that
tradition  by  using  proven  components  and  extensive  quality  control.  This  extremely  high  reliability
translates to less unscheduled downtime for users – an important consideration since drive failures can
halt production and incur significant costs. As an example of the cost of reliability, one Yaskawa analysis
noted that in a process where downtime costs $10,000 per hour, opting for a higher-quality drive with a
longer lifespan yields far greater savings than a lower-cost drive that fails more often . Simply put,
the V1000-4X’s robust design and long MTBF contribute to a lower total cost of ownership over the life of
the system .

To further aid reliability, the V1000-4X includes a “pre-maintenance” monitoring function . The drive
internally tracks the runtime or stress on critical components like the cooling fan, DC bus capacitors, and
IGBT power transistors . It can generate alerts or diagnostic codes when these components approach
their expected end-of-life,  allowing maintenance to be scheduled proactively rather than reactively.  The
cooling  fan  itself  is  designed  for  easy  replacement  in  the  field .  By  replacing  a  worn  fan  at  the
recommended interval (based on run hours or environment), users can prevent overheating issues. This
predictive maintenance feature helps avoid sudden failures and extends the useful life of the drive.

Another key reliability metric is the drive’s Short-Circuit Current Rating (SCCR) of 30 kA (rms symmetrical)
. This means the V1000-4X, when installed with the proper fusing or circuit breaker, can withstand a

short-circuit  fault  current  up to  30,000 A  without  catastrophic  failure.  An SCCR of  30  kA is  a  common
requirement for industrial panels in the U.S. and ensures the drive can be safely integrated into systems
where high fault currents are available.

Easy Setup, Programming, and Maintenance

Yaskawa has equipped the V1000-4X with features to simplify setup and operation, reducing the learning
curve and commissioning time. All V1000-4X drives come with a 5-digit LED keypad/operator as standard
for local  control  and parameter setting .  An optional  remote  multi-lingual LCD keypad is  available,
which provides plain text feedback and can be mounted on the enclosure door for convenient access .
The user-friendly interface allows technicians to navigate parameters and monitor status without requiring
a laptop, though for more advanced configuration Yaskawa offers free software tools as well.

One such tool is DriveWizard® software (the latest version known as DriveWizard Plus), which enables PC-
based drive  management.  Using DriveWizard,  users  can upload or  download parameter  sets,  program
sequence logic,  and even utilize an oscillograph function to trace drive performance during startups or
transients . This is particularly helpful for tuning the drive and diagnosing issues by observing real-time
data. The software is available as a free download, underscoring Yaskawa’s commitment to support. 

For custom logic needs, the V1000-4X supports DriveWorksEZ™ function block programming . This built-
in feature allows the creation of simple PLC-like programs inside the drive, linking inputs, outputs, timers,
and  arithmetic  functions  to  tailor  the  drive’s  behavior.  For  example,  with  DriveWorksEZ  a  user  could
program the drive to respond to a specific sensor input by altering speed or to execute a preset indexing
motion  without  an  external  controller.  This  can  eliminate  small  PLCs  or  relays,  reducing  system
complexity. 
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Cloning drive configurations is made easy by Yaskawa’s copy functionality. The V1000-4X provides a one-
touch copy feature  that  can transfer  parameters  from one drive  to  another  using the digital  operator
keypad . Additionally, Yaskawa offers a handy USB device called the Y-Stick for the V1000 series, which
allows users to back up drive programs and clone settings quickly via a USB port . This is extremely
useful when deploying multiple drives with identical settings or when replacing a drive, as it ensures the
new unit can be up and running with the correct parameters in seconds. The copy function even includes a
verify step to confirm the integrity of the transfer , preventing configuration errors.

Installation and wiring are also designed to be user-friendly. The control terminals are on a  removable
terminal block which not only aids in wiring but also holds a backup of critical parameter settings . If a
drive needs to be replaced, the terminal block can be unplugged from the old drive and inserted into the
new one, instantly restoring the connections and even key parameters. This feature minimizes downtime in
swap-out scenarios and ensures consistency in configuration.

Integration and Communication

Modern automation systems often require drives to communicate with PLCs, HMIs, and plant networks. To
that end, the V1000-4X has a built-in RS-422/485 serial port with Modbus (MEMOBUS) protocol support
up to  115  kbps .  This  allows  basic  point-to-point  or  multi-drop  networking  out-of-the-box,  enabling
remote control and monitoring of the drive’s operation. For more advanced network integration, Yaskawa
provides optional communication modules for all common fieldbuses. The V1000-4X can be equipped with
DeviceNet,  PROFIBUS-DP,  or  PROFINET interfaces,  as  well  as  EtherNet/IP for  Ethernet-based  PLC
networks .  It  also supports  Modbus TCP/IP (Ethernet Modbus),  EtherCAT for high-speed motion
control systems, and Yaskawa’s own MECHATROLINK-II/III networks . This breadth of network options
makes the drive easy to incorporate into almost any industrial control architecture – whether it’s an existing
PLC network on Fieldbus or a modern IIoT-enabled Ethernet system.

Integration is further streamlined by Yaskawa’s consistency in drive programming and tools across their
product  lines.  The  V1000-4X  shares  a  common  programming  style  with  other  Yaskawa  drives ,
meaning users familiar with one Yaskawa drive can navigate others with ease. Parameters are arranged
similarly,  and  the  codes  follow  Yaskawa’s  standard  conventions.  This  uniformity  reduces  training
requirements  for  maintenance  personnel  and  simplifies  support.  The  drive  also  complies  with  global
standards  and  certifications  such  as  UL,  cUL,  CE,  TUV and  RoHS ,  ensuring  it  meets  safety  and
environmental  requirements  in  various  regions.  The  RoHS  compliance,  for  instance,  indicates  it  is
manufactured  with  lead-free  solder  and  without  hazardous  substances,  reflecting  an  environmentally
conscious design .

Typical Applications and Use Cases

Thanks  to  its  combination  of  environmental  durability,  advanced  control,  and  reliability,  the  Yaskawa
V1000-4X  finds  use  in  many  industries  and  applications.  In  the  food  and  beverage  industry,  the
washdown-rated enclosure allows drives to be mounted near processing and packaging equipment that
must be regularly cleaned, such as conveyor systems, bottling lines, and food mixers . The corrosion-
resistant  coating  protects  the  drives  from  acids  or  alkaline  cleaning  solutions,  greatly  improving  their
longevity in sanitation-intensive environments . Packaging machinery and material handling systems
also benefit from the V1000-4X – its  high starting torque and precise speed control  are well-suited for
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indexing conveyors, labeling machines, and palletizers that require accurate motion and frequent stop/start
cycles. 

In  the  pumping sector,  the  V1000-4X can be  used for  washdown pumps,  chemical  dosing pumps,  or
wastewater treatment blowers where outdoor or wet conditions exist. The built-in PI (proportional-integral)
control functions (as part of the drive’s standard feature set) allow it to maintain pressure or flow without an
external  controller,  and  the  heavy-duty  overload  rating  provides  confidence  that  the  drive  can  handle
transient conditions such as pump jams or high friction startup.  HVAC and refrigeration systems can
leverage the drive’s wide frequency range (up to 400 Hz) for controlling compressor or fan speeds, and the
coated 4X enclosure enables rooftop or plant-floor installation without extra enclosures. 

Another application area is  machine tools and woodworking equipment – for instance, dust collection
fans or spindle drives on woodworking machines can use the V1000-4X directly on the shop floor, where
dust exposure would typically be a concern. The IP66 sealing prevents dust ingress, and the high-speed
capability (400 Hz output) means even high-frequency spindles can be driven if  needed. Additionally,  in
printing and packaging, the drive’s network communication options allow it to integrate into coordinated
multi-axis systems (for example, in a printing press where multiple drives must sync speeds). The fast 2 ms
response and accurate speed holding help maintain registration and product quality.

Throughout  these  examples,  common  customer  problems  addressed  by  the  V1000-4X  include:
environmental  failure  of  drives,  insufficient  motor  torque  at  low  speeds,  complexity  of  adding
external safety or control hardware, and downtime due to unreliable equipment. By using a V1000-4X,
customers in these scenarios gain a robust, all-in-one solution: a drive that can survive the environment,
deliver  high  torque  and  performance,  interface  with  modern  control  systems,  and  run  for  years  with
minimal intervention. In short,  the Yaskawa V1000-4X helps  reduce maintenance headaches, improve
production uptime, and provide flexibility for various motor control needs – all in a compact footprint.

Conclusion

The Yaskawa V1000-4X VFD is a feature-rich and durable drive that stands out in the microdrive class. Its
washdown-ready  enclosure  and  corrosion  protection make  it  uniquely  suited  for  tough  industrial
settings where lesser drives might fail. At the same time, it doesn’t compromise on performance – offering
sophisticated vector control, high overload capacity, and even support for permanent magnet motors. With
integrated safety inputs, long proven reliability, and a suite of user-friendly tools (like DriveWorksEZ and
DriveWizard software), the V1000-4X enables engineers and maintenance teams to maximize control over
their motors while minimizing downtime.  Whether it’s improving the accuracy of a packaging line or
ensuring a pump keeps running through a power dip, the V1000-4X is built to solve real-world problems on
the factory floor. Its successful adoption across industries attests to Yaskawa’s dedication to quality and
innovation, making this drive a strong choice for anyone needing a compact yet powerful VFD solution that
can “keep going and going” in even the harshest conditions .
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