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receives this manual.

Type: CIMR-UU
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Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.

Indicates a hazardous situation, which, if not avoided, could result in death or serious injury.
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Do not remove covers or touch circuit boards while the power is on.

Do not turn on the power for only the Filer Module and Stand-Alone EMC Filter.

Refer to Drive Models 4 0720 to 
4 0930 and Filter Modules on page 30 Refer to EMC Guidelines Compliance 
for Models U E  and U W  on page 104
Make sure the protective earthing conductor complies with technical standards and local safety regulations.

Always use appropriate equipment for Ground Fault Circuit Interrupters (GFCIs).

Do not use an improper voltage source.

Do not use improper combustible materials.

Tighten all terminal screws to the specified tightening torque.

Install adequate branch circuit protection according to applicable local codes and this manual. Failure to comply
could result in fire and damage to the drive or injury to personnel.

Do not use this drive in lifting applications without installing external safety circuitry to prevent accidental dropping
of the load. The drive does not possess built-in load drop protection for lifting applications.

Do not carry the drive by the front cover.
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Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards. Failure to
comply may result in ESD damage to the drive circuitry.
Do not do a withstand voltage test or use a megohmmeter or megger insulation tester on the drive.

Do not operate damaged equipment.

If a fuse is blown or a Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of the
peripheral devices.

Do not restart the drive immediately operate the peripheral devices if a fuse is blown or a GFCI is tripped.

Do not expose the drive to halogen group disinfectants.

Note:

SCONV

SCONV Iin Vin

Iin Vin
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The drive is capable of running the motor up to 400 Hz. Be sure to set the upper limit for the frequency of the drive to prevent the
possible danger of accidentally operating equipment at higher than rated speed. The default setting for the maximum output frequency is
60 Hz.

Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor overheat.

Be sure to perform a final check of all sequence wiring and other connections before turning on the power and also check for short
circuits on the control terminals, which may damage the drive.

Fire Hazard. Shut off the drive with a magnetic contactor (MC) when a fault occurs in any external equipment such as braking
resistors. Failure to comply may cause resistor overheating, fire, and injury to personnel.

To get the full performance life out of the capacitor for the control power supply and circuit relays, refrain from switching the drive
power supply off and on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

Electrical Shock Hazard. Capacitors in the drive do not immediately discharge after shutting off the power. Wait for at least the
amount of time specified on the drive before touching any components after shutting off the power. Failure to comply may cause injury to
personnel from electrical shock.

Electrical Shock Hazard. When a drive is running a PM motor, voltage continues to be generated at the motor terminals after
the drive is shut off while the motor coasts to stop. Take the precautions described below to prevent shock and injury:
∙ In applications where the machine can still rotate after the drive has fully stopped a load, install a switch to the drive output side to disconnect
the motor and the drive.
∙ Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor when the drive has been
shut off.
∙ Wait for at least the time specified on the warning label after opening the load switch on the output side before inspecting the drive or
performing any maintenance.
∙ Do not open and close the load switch while the motor is running.
∙ If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped before closing the load
switch.

Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions to prevent burns. When replacing
the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down. Failure to comply may cause
burn injury to personnel.

Never steam clean the drive. During transport, keep the drive from coming into contact with salts, fluorine, bromine, phthalate
ester, and other such harmful chemicals.
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Figure i.1
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Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or particularly
long wiring distances.

Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond its rated speed.
Contact the motor or machine manufacturer.
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PRG : 1010

IND.CONT.EQ.
7J48

CIMR-UU4A0011AUA

YASKAWA ELECTRIC CORPORATION
       2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan

MADE IN JAPAN

: 

: AC3PH 380-500V 50/60Hz 10A/8.7A
: AC3PH 0-475V 0-400Hz 11A/9.6A
: 20 kg
: 6W3050-2-100 
: J0065F575310100

: E131457 PASS

MODEL 
C / C : CIMR-UU4A0011AUA
INPUT
OUTPUT
MASS
O / N
S / N

FILE NO IP00

REV : A

 <1>

Figure i.6

<1> The address of the head office of Yaskawa Electric Corporation (responsible for product liability) is shown on the nameplate.

 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide



F
E

D

B

A

C

G
H

I

PRG : 1010

CIMR-UU4A0720AUA

YASKAWA ELECTRIC CORPORATION
       2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan

MADE IN JAPAN

: 

: AC3PH 380-500V 50/60Hz 655A/537A
: AC3PH 0-475V 0-400Hz 720A/590A
: 630 kg
: 6W3050-2-100 
: J0065F575310100

: E131457 PASS

MODEL 
C / C : CIMR-UU4A0720AUA
INPUT
OUTPUT
MASS
O / N
S / N

FILE NO IP00

REV : A

 <1>

Figure i.6

<1> The address of the head office of Yaskawa Electric Corporation (responsible for product liability) is shown on the nameplate.
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 <1>

<1> The address of the head office of Yaskawa Electric Corporation (responsible for product liability) is shown on the nameplate.
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Table i.3 Table i.4

Installation Area

Ambient Temperature

Humidity
Storage Temperature

Surrounding Area

Altitude

Vibration

Orientation

Avoid placing peripheral devices, transformers, or other electronics near the drive, as the noise created can lead to erroneous
operation. Take proper steps to shield the drive from noise if such devices must be used in close proximity.

Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. Failure to comply
could result in damage to the drive. Place a temporary cover over the top of the drive during installation. Remove the temporary cover before
start-up, as the cover will reduce ventilation and cause overheat.
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Side Clearance Top/Bottom Clearance

Note:

Side Clearance Top/Bottom Clearance

A
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Drive Model 

Filter Module

4 0720 c
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Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure i.12. The
maximum allowable load of the eye bolts cannot be guaranteed when the drive or filter module is suspended with the wires at angles less
than 50°. Failure to comply may result in serious injury or death from falling equipment.
1.

Suspending angle:
50Á or greater

2.
3.

Drive Models 2 0154 to 2 0248 and 4 0156 to 4 0414
Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure i.13. The

maximum allowable load of the eye bolts cannot be guaranteed when the drive is suspended with the wires at angles less than 50°. Failure
to comply may result in serious injury or death from falling equipment.
1.

Note: 1.

2.

2.
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Suspending angle:
50Á or greater

3.
4.

Drive Models 4 0477 to 4 0930
1.

Suspending angle:
50° or greater

2.
3.

Filter Module
1.

Suspending angle:
50° or greater

2.
3.
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Figure i.17 Figure i.18

Note: Refer to Module 
Communications Connector on page 46
Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameters are

properly set. Improper sequencing of run/stop circuitry could result in death or serious injury from moving equipment.

Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing
the drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

 Sudden Movement Hazard. When using a 3-Wire sequence, set the drive to 3-Wire sequence prior to wiring the control terminals
and set parameter b1-17 to 0 so the drive will not accept a Run command at power up (default). If the drive is wired for a 3-Wire sequence
but set up for a 2-Wire sequence (default), and parameter b1-17 is set to 1 so the drive accepts a Run command at power up, the motor
will rotate in reverse direction at drive power up and may cause injury.

Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before executing the application preset
function. Executing the application preset function or setting A1-06 ≠ 0 will change the drive I/O terminal functions and may cause unexpected
equipment operation. Failure to comply may cause death or serious injury.

When using the automatic fault restart function with wiring designed to shut off the power supply upon drive fault, make sure
the drive does not trigger a fault output during fault restart (L5-02 = 0, default). Failure to comply will prevent the automatic fault restart
function from working properly.

Inadequate wiring could result in damage to the drive. Install adequate branch circuit protection per applicable codes. The drive
is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (200 V class),
480 Vac maximum (400 V class: 4E  and 4W ), and 500 Vac maximum (400 V class: 4A  and 4P ) when
protected by branch circuit protection devices specified in this document.

Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.

Route motor leads U/T1, V/T2, and W/T3 separate from all other leads to reduce possible interference related issues. Failure to
comply may result in abnormal operation of drive and nearby equipment.

Correctly set Sink/Source jumper S3 for internal power supply. Failure to comply may result in damage to the drive.

Install the wire link between terminals SC-SP for Sink mode and SC-SN for Source mode. Leave it out for external power supply.
Never short terminals SP and SN as doing so will damage the drive.

Note:
Create a sequence to shut off power on the power supply side by using a fault relay output as shown in the standard connection

diagram, or create a sequence that prevents the motor shaft from being turned by an external force. If you continue to input power from a
power supply with a large distortion or if an external force causes the motor shaft to continue turning even after an SoH (Snubber Discharge
Resistor Overheat) occurs, the snubber resistor may break.

Do not connect more than one multi-function input to one terminal. Improper wiring may result in drive malfunction. Use an external
power supply when sharing a terminal with more than one input. Do not use the built-in +24 V power supply.

When using an external power supply with the sequence inputs and not using the Safe Disable inputs, remove the wire jumpers
connected to the HC terminal by default. The external power supply will be short-circuited if the wire jumpers are not removed.
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S1

S2

S3

S4

S5

S6

S7

MP

DM

DM

RP

A1

A2

A3

0 V

AC

R
R
S
S

IG

H1
H2

HC

2 k

S8

SC

0 V

0 V

AC

FM

AM
AC

E (G)
S1

S2

+24 V

+V

MA

M1
M2

MB
MC

Forward Run / Stop

Reverse Run / Stop

External fault

Fault reset

Multi-speed step 1

Multi-speed step 2

External Baseblock

Jog speed

Multi-function 
digital inputs

(default setting)

Sink / Source mode 
selection wire link
(default: Sink)

CN5-C

CN5-B

CN5-A

Option board

Pulse Train Input 
(max 32 kHz)

Shield ground 
terminal

Multi-function 
analog/pulse 

train inputs

Power supply +10.5 Vdc, max. 20 mA

Analog Input 2 (Frequency Reference Bias)
0 to +10Vdc (20 kɋ)
4 to 20 mA (250 ɋ) / 0 to 20 mA (250 ɋ)

-V Power supply, -10.5 Vdc, max. 20 mA

Safety 
switch

MEMOBUS/Modbus comm.
RS-422/RS-485

max. 115.2 kbps

Safe Disable inputs

Wire 
jumper

Open

Safety relay / 
controller

Termination resistor
(120 , 1/2 W)

DIP 
Switch S2

Fault relay output
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

Multi-function relay output (During Run)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

Multi-function pulse train output
(Output frequency)
0 to 32 kHz (2.2 k )

Multi-function analog output 1
(Output frequency)
-10 to +10 Vdc (2 mA)
or 4 to 20 mA 

EDM (Safety Electronic Device Monitor)

shielded line twisted-pair shielded line main circuit terminalcontrol circuit terminal

M3
M4

Multi-function relay output (Zero Speed)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

M5
M6

Multi-function relay output (Speed Agree 1)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

SP

SN

MF MA

V

I

V I DIP Switch S1
A2 Volt/Curr. Sel

DIP Switch S4
A3 Analog/PTC 
Input Sel

PTC

AI

Off On DIP Switch S2
Term. Res. On/Off

Jumper S3 
H1, H2 
Sink/Source Sel.

Jumper S5
AM/FM Volt./Curr.
Selection

Terminal board 
jumpers and switches

FM

+AM

Ý

Ý

Multi-function analog output 2
(Output current)
-10 to +10 Vdc (2 mA)
or 4 to 20 mA   

A+
A

B

Z

B+

Z+

a+
a-
b+
b-
z+
z-

FE

IP
IG

TB1

SD

TB2

PG X3

connectors

(option)

Ý

Slide Switch S6
DM+, DM- 
N.C./N.O. Selection

ON
OFF

EMC filter
Switch 

24
0
FE

24 V
0 V

24 V Control Power Supply
Unit Terminals 

Drive

Control Circuit

p1 n1
Main Circuit

B track monitor

A track monitor

M
U/T1
V/T2
W/T

U
V
W3

Ground

PG

Cooling fan

M

FU

FV
FW

R/L1
S/L2
T/L3

GFCI (MCCB)
R

T
S

Three-phase 
power supply
200 to 240 V
380 to 500 V
50/60 Hz

2MCCB r1
s1
t1

MC

N.C.

N.O.

Analog Input 1 (Frequency Reference Bias)
0 to +/-10 Vdc (20 kɋ) 

Analog Input 3 (Aux. Frequency Reference)
0 to +/-10 Vdc (20 kɋ)

Terminals p1 and n1 are 
for momentary power loss 
recovery unit. Do not Connect 
AC power supply.

Wiring sequence should shut off  
power to the drive when a fault  
output is triggered.

MC 2MCCBMB ONOFFTHRX

SA

1 2

TRX

MC MA
TRX

Fault relay 
contact

Motor cooling fan 
thermal relay trip contact

MC

MC

SA

SA

THRX

If running from a 400 V power supply, 
a step-down transformer is needed to 
reduce the voltage to 200 V.
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Refer to Sinking/Sourcing Mode for Digital Inputs on page 48

N.C.

N.O.

N.C.
ETC742611 and laterETC742610

N.O.

<9>
<10>  

<11>
<12>
<13>
<14>  

<15>
<16>
<17>
<18>  

<19>  
  

<20>
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S1

S2

S3

S4

S5

S6

S7

MP

DM

DM

RP

A1

A2

A3

0 V
AC

R
R
S
S

IG

H1
H2

HC

2 k

S8

SC

0 V

0 V

AC

FM

AM
AC

E (G)
S1

S2

+24 V

+V

MA

M1
M2

MB
MC

Forward Run / Stop

Reverse Run / Stop

External fault

Fault reset

Multi-speed step 1

Multi-speed step 2

External Baseblock

Jog speed

Multi-function 
digital inputs

(default setting)

Sink / Source mode 
selection wire link
(default: Sink)

CN5-C

CN5-B

CN5-A

Option board

Pulse Train Input 
(max 32 kHz)

Shield ground 
terminal

Multi-function 
analog/pulse 

train inputs

Power supply +10.5 Vdc, max. 20 mA

Analog Input 1 (Frequency Reference Bias)
0 to +/-10Vdc (20 kɋ)
4 to 20 mA (250 ɋ) / 0 to 20 mA (250 ɋ)
Analog Input 2 (Frequency Reference Bias)
0 to +10Vdc (20 kɋ)
4 to 20 mA (250 ɋ) / 0 to 20 mA (250 ɋ)

Analog Input 3 (Aux. Frequency Reference)
0 to +/-10Vdc (20 kɋ)
4 to 20 mA (250 ɋ) / 0 to 20 mA (250 ɋ)

-V Power supply, -10.5 Vdc, max. 20 mA

Safety 
switch

MEMOBUS/Modbus comm.
RS-422/RS-485

max. 115.2 kbps

Safe Disable inputs

Wire 
jumper

Open

Safety relay / 
controller

Termination resistor
(120 , 1/2 W)

DIP 
Switch S2

Fault relay output
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

Multi-function relay output (During Run)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

Multi-function pulse train output
(Output frequency)
0 to 32 kHz (2.2 k )

Multi-function analog output 1
(Output frequency)
-10 to +10 Vdc (2 mA)
or 4 to 20 mA 

EDM (Safety Electronic Device Monitor)

shielded line twisted-pair shielded line main circuit terminalcontrol circuit terminal

M3
M4

Multi-function relay output (Zero Speed)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

M5
M6

Multi-function relay output (Speed Agree 1)
250 Vac, max. 1 A
30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

SP

SN
AMFM

V

I

V I DIP Switch S1
A2 Volt/Curr. Sel

DIP Switch S4
A3 Analog/PTC 
Input Sel

PTC

AI

Off On DIP Switch S2
Term. Res. On/Off

Jumper S3 
H1, H2 
Sink/Source Sel.

Terminal board 
jumpers and switches

FM

+AM

Ý

Ý

Multi-function analog output 2
(Output current)
-10 to +10 Vdc (2 mA)
or 4 to 20 mA 

A+
A

B

Z

B+

Z+

a+
a-
b+
b-
z+
z-

FE

IP
IG

TB1

SD

TB2

PG X3

connectors

(option)

Ý

24
0
FE

24 V
0 V

Drive

Control Circuit

p1 n1
Main Circuit

Terminals p1 and n1 are for 
momentary power loss recovery  
unit. Do not connect to AC power 
supply.

Filter Module
X

Y
Z

R/L1
S/L2
T/L3

X1
Y1
Z1

X1
Y1
Z1

p2
n2

p2
n2

r1/ǎ11

t1/ǎ31

CN500
(20pin)

CN500
(20pin)

X

Y

Z
r1/ǎ11

t1/ǎ31

2MCCB

1/ǎ21 1/ǎ21

GFCI (MCCB)
R

T
S

MCThree-phase
power supply
380 to 500 V
50/60 Hz

B track monitor

A track monitor

M
U/T1
V/T2
W/T

U
V
W3

Ground

PG

Cooling fan

M

FU

FV
FW

24 V Control Power Supply
Unit Terminals 

Slide Switch S6
DM+, DM- 
N.C./N.O. Selection

N.C.

Wiring sequence should shut off  
power to the drive when a fault  
output is triggered.

Jumper S5
AM/FM Volt./Curr.
Selection
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Figure i.19 Figure i.20

Input filter

R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

Control
board

Bidirectional IGBT

Control power supply

p1 <1>
n1 <1>

Control
power
supply

Filter module

Control
board

p1 

r1/  11

4 0720 to 4 0930

n1 

U/T1

W/T3

V/T2Bidirectional
IGBT

R/L1

X1
Y1
Z1

p2
n2

X

Y

Z

X1
Y1
Z1

p2
n2

X

Y

ZT/L3

S/L2

Input
filter

Input
filter

FAN
power
supply

  1/  21
t1/  31

r1/  11
  1/  21
t1/  31
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Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring practices
could result in drive malfunction due to loose terminal connections.

Do not switch the drive input to start or stop the motor. Frequently switching the drive on and off shortens the lifetime of drive
components, and can cause premature drive failures. For the full performance life, refrain from switching the drive on and off more than
once every 30 minutes.

R/L1, S/L2, T/L3

26U/T1, V/T2, W/T3

p1, n1

41

X, Y, Z

28

X1, Y1, Z1

r1/ǎ11, 1/ǎ21, t1/ǎ31

U/T1, V/T2, W/T3

p1, n1

p2, n2

41
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A B

Note:

Refer to UL Standards Compliance on page 114
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Refer to Internal EMC Filter 
Installation on page 104

Table i.11
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Figure i.24

U1000
M

U
V
W

R
S
T

24 Vdc

MC

24
00

+

When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.

Route motor leads U/T1, V/T2, and W/T3 separate from all other leads to reduce possible interference related issues. Failure to
comply may result in abnormal operation of drive and nearby equipment.

Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and minimize
the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on equipment chassis, which could
result in death or serious injury.

Electrical Shock Hazard. Be sure to ground the drive ground terminal (200 V class: ground to 100 Ω or less; 400 V class: ground
to 10 Ω or less). Improper equipment grounding could result in death or serious injury by contacting ungrounded electrical equipment.

Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper
equipment grounding could result in drive or equipment malfunction due to electrical interference.

When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could result in
abnormal operation of drive or equipment.

 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide



Figure i.25

Figure i.17 26
Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive with

untested control circuits could result in death or serious injury.

Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before starting test run. Setting parameter
A1-06 may change the I/O terminal function automatically from the factory setting. Failure to comply may result in death or serious injury.

Table i.12

Refer to Sinking/Sourcing Mode for Digital Inputs on page 48

Do not jumper or short terminals SP and SN. Failure to
comply will damage the drive.
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Table i.13

<1>
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Refer to Sinking/Sourcing Mode for Digital Inputs on page 48

Figure i.26

MA   MB   MC

M1   M2   M5

M3   M4   M6E(G) HC H1 H2 DM+ DM- IG R+ R- S+ S-

S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP

V+ AC V- A1 A2 A3 FM AM AC MP RP AC

A B

E

D

C

Table i.15

•
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Table i.16
d1

d2

8 
m

m

L 

(0.
31

 in.
)

Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply could result
in death or serious injury.

Separate control circuit wiring from main circuit wiring and other high-power lines. Improper wiring practices could result in drive
malfunction due to electrical interference.Main circuit terminals vary by drive model. Refer to Main Circuit Terminal Functions on page 
31 for details.

Separate wiring for digital output terminals MA, MB, MC, and M1 to M6 from wiring to other` control circuit lines. Improper wiring
practices could result in drive or equipment malfunction or nuisance trips.

Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result in
drive performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3 Remote-Control,
Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices could
result in drive or equipment malfunction due to short circuit.

Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive or
equipment malfunction or nuisance trips.

Do not tighten screws beyond the specified tightening torque. Failure to comply may result in erroneous operation, damage to the
terminal block, or cause a fire.

Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or
equipment malfunction due to electrical interference.

Refer to 
Terminal Board Wiring Guide on page 46 Figure i.
30 Refer to Wire Gauges and Torque Specifications on page 44

Figure i.28 Figure i.29
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CN500

CN500
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Table i.18
Do not short terminals SP and SN. Failure to comply will damage the drive.

Sinking Mode (NPN)

SC

S8

S7

24 Vdc
SP

SN

SC

S8

S7

24 Vdc
SP

SN

External 
24 Vdc Ñ10% 

Sourcing Mode (PNP)

SC

S8

S7

24 Vdc
SP

SN

SC

S8

S7

24 Vdc
SP

SN

External 
24 Vdc Ñ10%

Table i.19
Table i.19

Electrical Shock Hazard. Be sure to remove the jumper wire connected to the HC terminals if using en external power supply
for a sequence input without using a safety input. Failure to comply will short circuit the external power supply.
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Sinking Mode

24 Vdc

H1

H2

HC

Jumper S3

24 Vdc

H1

H2

HC

External

Jumper S3

24 Vdc Ñ10%

Sourcing Mode

24 Vdc

H1

H2

HC

Jumper S3

24 Vdc

H1

H2

HC

Jumper S3

24 Vdc Ñ10%

Connect peripheral devices in accordance with the specifications. Failure to comply may cause unexpected drive operation, and
can damage the drive or connected circuits.

Note: •

MP

AC

VMP RL

Load Impedance
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MP

AC

Load Impedance

Sink Current

External Power Supply

Table i.20 Table i.21
Note:

Table i.22

Table i.23

Terminal AM
AMFM

V

I

AMFM

V

I

Terminal FM
AMFM

V

I

AMFM

V

I
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Table i.25

ON
OFF

N.O.
N.C.

Note: Refer to Safe Disable Input Function on page 122

Refer to Drive Model Number Definition on page 16

Electrical Shock Hazard. Do not touch SW screw while power is applied to the drive. Failure to comply will result in death or
serious injury.

Electrical Shock Hazard. Connect the ground cable correctly. Failure to comply may result in death or serious injury.

When disabling the internal EMC filter, move the screws from ON to OFF and then tighten to the specified torque. Completely
removing the screws or tightening the screws to an incorrect torque may cause drive failure.

Prevent Drive Damage: Install the two EMC filter screws in the same position (ON and ON, or OFF and OFF). Failure to comply
may result in serious damage to the drive.

Prevent Drive Damage: Install the EMC filter screw in the OFF position. Installing the EMC filter screw disables the internal EMC
filter in the network is grounded as follows. Failure to comply may result in serious damage to the drive.

Note: 1.

2.
3.

•

Table i.27
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ON

OFF

SW

A

B

E(G)  IG R+ R- S+ S-

S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP

V+ AC A1 A2 A3 FM AM AC 24VRP AC

M1   M2   M3   M4

       MD   ME   MF

       MA   MB   MC

ON

OFF

SW

A

B

S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP

V+ AC A1 A2 A3 FM AM AC 24VRP AC        MD   ME   MF

       MA   MB   MC

 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide



ON

OFF

SW

A

B

A

B
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A

A

A
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A

A

A

A

Select an external power supply.
Two times the normal current will flow through the unit for approximately 0.5 seconds when the 24 V Control Power
Supply Unit is first switched on. The unit requires at least 3 A to function properly.

Electrical Shock Hazard. Use a battery or a double-reinforced UL Class 2 power supply to provide power to the 24 V
Control Power Supply Unit. Using a different type of power supply may result in death or serious injury by electrical shock or fire.
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Do not install multiple 24 V Control Power Supply Units. Failure could cause erroneous operation or damage the drive.
Use a flat-blade screwdriver to loosen the screws on the terminal block TB1, connect wiring to the 24, 0, and FE
terminals as shown in Figure i.49, then tighten the terminal screws to hold wiring in place. Refer to Table i.29 to
confirm that the proper tightening torque is applied to each terminal. Take particular precaution to ensure that each
wire is properly connected and wire insulation is not accidentally pinched into electrical terminals.

Properly connect an external 24 Vdc power source to terminal block TB1. Refer to Table i.29 for details. Improper wiring
practices could damage the 24 V Control Power Supply Unit due to incorrect terminal connections.

Preparing wire ends: Screwdriver blade size

about 5.5 mm (7/32ò)
When not using
crimped insulated
sleeves

Pull back the shielding and lightly 
twist the end with fingers, keeping 
the ends from fraying.

Blade depth of  
0.4 mm or less

Blade width of  
2.5 mm or less

Fire Hazard. Tighten terminal screws to the specified tightening torque. Loose electrical connections could result in
death or serious injury by fire due to overheating. Tightening screws beyond the specified tightening torque may cause erroneous
operation, damage the terminal block, or cause a fire.

Heat shrink tubing or electrical tape may be required to ensure that cable shielding does not contact other wiring.
Insufficient insulation may cause a short circuit and damage the drive.

Note:

•
•
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18
Power Supply Voltage, Output Voltage

13

Main Circuit Wiring

30

41

33

33

41

33

Thermal 
relay

motorPower supply

M1
oL1

oL2
M2

Drive

S3 
(external fault)

N.O. inputoL1
oL2

SN
SC

SP

Note:

31

31

31

Control Circuit Wiring
45

45

45

33
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LO
RE

F2F1

ESC

RUN STOP

ENTERRESET

ALMDIGITAL OPERATOR 12

11

9
8

1

2

3
10

4 5 6 7

F1

F2

ESC

RUN

STOP  <1>

 <2>
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31 2 4

1098

7

6
5

 <1>

 <2>

F1

F1

F1

F1

F1
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- MODE -

U1-01=  0.00Hz
U1-02=  0.00Hz
U1-03=  0.00A

DRV
FREF (AI)

Rdy

<4>

<3>

- MODE -

U1-01=  0.00Hz
U1-02=  0.00Hz
U1-03=  0.00A

DRV
Monitor Menu

Rdy

- MODE - PRG
Modified Consts

- MODE - PRG
Quick Setting

- MODE - PRG Rdy
Auto-Tuning

- MODE - PRG
Programming

AUTO

-MONITR-

U1 -01= 0.00Hz
U1-02=  0.00Hz
U1-03=  0.00A

DRV
Monitor

Rdy -MONITR-

U1- 01 =  0.00Hz
U1-02=  0.00Hz
U1-03=  0.00A

DRV
Frequency Ref

Rdy

-MONITR-

U1- 02 =  0.00Hz
U1-03=  0.00A
U1-04=    2

DRV
Output Freq

Rdy-MONITR-

U2 -01=  -----
U2-02= oPr
U2-03=  0.00Hz

DRV
Fault Trace

Rdy

FWD

FWD

FWD

FWD

Modified
X Parameters

RSEQ
RREF

RSEQ
RREF

RSEQ
RREF

RSEQ
RREF

YASKAWA

U1000

U1000
XX.XX/XX.XXA
<XXXXXXXXX>

Initial Display <5>

<6>

P
ro

gr
am

m
in

g 
M

od
e 

<2
>

D
riv

e 
M

od
e 

<1
>

Turn the power on
(RUN LED lit)

FWD

FWD

FWD FWD

FWDFWD

RSEQ
RREF

RSEQ
RREF

<1> Pressing RUN  will start the motor.
<2> Drive cannot operate motor.
<3> Flashing characters are shown as 1 .
<4> ñXò characters are used as examples in this manual. The LCD Operator will display the actual setting values.
<5> The Frequency Reference appears after the initial display that shows the product name.
<6> The information that appears on the display will vary depending on the drive.
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Figure i.55

YES

NO

Properly install and wire the drive. 

Apply main power to the drive while following safety guidelines. 

Application Preset
A1-06 used? 

Set the control mode in parameter A1-02. Refer to 
Application
Selection section

Set the basic parameters

  for frequency reference selection and run command source selection
 for I/O terminal setting

 for using multi-speed references
 for accel/decel and S-curve time settings

  for heavy/normal duty mode selection

 

Fine tune parameters. Adjust application settings if necessary.

Check the machine operation and verify parameter settings.

Drive is ready to run the application.

Set the input power supply voltage in parameter E1-22

Power supply voltage

Drive output terminals and
motor terminals
Control circuit terminals
Drive control terminal status
Status of the load and connected
machinery
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Note:

Control Modes for Induction Motors (IM)

Control Modes for Permanent Magnet Motors (SPM or IPM)

Note:

Table i.34
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Table i.34

Table i.34

Note: 1.

2.

Refer 
to Multi-Step Speed Selection on page 76
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Note:

Note:

 <1>
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Run command

 
Output frequency

ON OFF

E1-09 Min. Output Frequency
b2-01 DC Injection Braking Start Frequency

DC Injection Braking

b2-04

Deceleration in the time set

Note:

Run command

 
Output frequency

ON OFF

Short Circuit Braking
E1-09 Min. Output Frequency
b2-01 DC Injection Braking Start Frequency

Deceleration in the time set

Note:

Run command

 
Output frequency

ON OFF

Zero speed control

b2-04

Deceleration in the time set

E1-09 Min. Output Frequency
b2-01 DC Injection Braking Start Frequency

Note:
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Drive output is shut off

Run 
 command

Output 
 frequency

Motor speed

ON OFF

Note:

Note:

Motor coasts

DC Injection Braking 
with the current set in 

b2-02

Run 
 command

Output 
 frequency

ON OFF

Motor speed

Momentary Power Loss Minimum Baseblock Time (L2-03) 

DC Injection brake time (b2-04) x 10 x  Output frequency
Maximum output frequency (E1-04)=

Output frequency when 
Stop command was entered

100%
(Maximum output  

frequency)

10%

DC Injection braking time

b2-04 10

b2-04

Note:
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Drive output shut off

Run wait time t

Run command

Output 
 frequency

ON ON ONOFF OFF

Min output 
frequency

100%
(Max output  
frequency)

Output frequency 
when Stop command 

was entered

Run wait time t

Active deceleration time

Momentary Power Loss
Minimum Baseblock 
Time (L2-03)
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Figure i.65
Note:

Output Frequency

C1-11
Accel/Decel Time
Switch Frequency

C1-03 
setting

When the output frequency  C1-11, drive uses Accel/Decel Time 1 (C1-01, -02)
When the output frequency < C1-11, drive uses Accel/Decel Time 2 (C1-03, -04)  

C1-01 
setting

C1-02 
setting

C1-04 
setting

C1-03 =  
(accel time from 0 Hz to C1-11) Ĭ (E1-04)

C1-11 

C1-01 =  
(accel time between C1-11 and E1-04) Ĭ (E1-04)

(E1-04 - C1-11) 

C1-02 =  
(decel time between E1-04 and C1-11) Ĭ (E1-04)

(E1-04 - C1-11) 

C1-04 =  
(decel time from C1-11 to 0 Hz) Ĭ (E1-04)

C1-11 

C6-01

Performance
100 %

100 %0 Motor Speed

Rated Load

Overload
150 %

Motor Speed0

100 %

100 %

120 %
Rated Load

Overload

Application

Overload capability (oL2)
Stall Prevention during

Acceleration (L3-02)
Stall Prevention during

Run (L3-06)
Default Carrier Frequency  <1>  <1>

Note:
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Multi-Step Speed 1

Multi-Step Speed 2

Multi-Step Speed 3

Table i.38 Figure i.66

 <1>
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d1-04
d1-05

d1-06

d1-07

d1-17

d1-12

d1-13

d1-14
d1-15

d1-16

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON ON ON

ON

ON

FWD (REV) Run/Stop

Multi-step Speed Ref. 2

Multi-step Speed Ref. 3

Jog Reference Selection                                  

Time

Multi-step Speed Ref. 1

Multi-step Speed Ref. 4

Frequency  
reference

d1-01
(A1)

d1-02
(A2)

d1-03
(A3)

Internal frequency
reference  

d2-01

Operating
range

Frequency Reference Upper Limit

Set frequency reference

Frequency Reference Lower Limit
d2-02
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Make sure that you set E1-22 to the voltage of the power supply input to this product so that the protective functions work correctly.

 <1>

Note: Ò

 <1> 

 <1> 

 <1> 

 <1> 

 <1> 
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Note: 1.

2.

Figure i.68

Thermal 
relay

motor
Power supply

M1

oL1

oL2

M2

Drive

(external fault)
N.O. inputoL1

oL2

SN

S3

SC

SP

Thermal protection cannot be provided when running multi-motors simultaneously with the same drive, or when using motors with
a relatively high current rating compared to other standard motors (such as a submersible motor). Failure to comply could result in motor
damage. Disable the electronic overload protection of the drive (L1-01 = “0: Disabled”) and protect each motor with individual motor thermal
overloads.

A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
C: Max. speed for 132MJ and below

05  33     100 120 167 200
Speed (%)

Continuous

A
B

C

Rated Speed=100% Speed60 s
150

100
90

60
50

To
rq

ue
 (%

)
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A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
C: Max. speed for 132MJ and below

Rated Speed=100% Speed
60 s

Continuous A
B

C

Speed (%)

To
rq

ue
 (%

) 100

150

110 100120 167 200

55
50

0

A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
C: Max. speed for 132MJ and below

150

100
90

50

0 1 100120 167 200

A
B

C

Continuous

Speed (%)

Rated Speed=100% Speed

To
rq

ue
 (%

)

60 s

Motor Speed (%)

150
60 s

130

100

67
50

0
0 10 100 150

80
85

33

To
rq

ue
 (%

)

Continuous
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Percent of base speed (%)
0 0.07 100 130 150

150

100
115

77
67

Instantaneous rating (60 s)

125

83

120

Continuous

To
rq

ue
 (%

)

Note:

A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
C: Max. speed for 132MJ and below

05  33     100 120 167 200
Speed (%)

Continuous

A
B

C

Rated Speed=100% Speed60 s
150

100
90

60
50

To
rq

ue
 (%

)

Figure i.69
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Operation time (minutes)

Cold start
(characteristics when an 
overload occurs at a 
complete stop)

Hot start
(characteristics when an 
overload occurs during 
continuous operation at 100%)

Motor current (%)
E2-01 = 100% motor current

10
7

3

1

0.4

0.1

0 100 150 200

Figure i.70

DriveMulti-function input

PTC
thermistor

MA
Fault output

Multi-function
digital outputs

MB

MC

A3 (0-10 V)

AC

M1
M2

PTC

AI

DIP Switch S4

M3
M4

M5
M6

Figure i.71
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Resistance (   ) Class F
150 ÜC

Class H
180 ÜC

Tr: threshold value

Temperature
Trô

Tr + 5K (oH4 Fault Level)TrTr - 5K (oH3 Alarm Level)

Note:

Rotational Auto-Tuning

Stationary
Auto-Tuning 2

Stationary Auto-Tuning
for Line-to-Line
Resistance

Rotational Auto-Tuning
for V/f Control

Stationary
Auto-Tuning 3
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Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing
the drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

68

 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide



 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide



Troubleshooting

<1>  <2>  <3>
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Note:
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<4>
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Note:
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Note:

Note:

Note:
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Note:
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Ò Ò Ò
Ò Ò Ò
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LO
RE

F2F1

ESC

RUN STOP

ENTERRESET

RESET

- MODE -
oC

Overcurrent

DRV

FWD

ALM

Fault Reset Switch
Drive

S4 Fault Reset Digital Input

SN Digital Input Common

SC

SP

ON

OFF

2

1

Note:
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Note: 1.
2.

Control
Character-

istics

Control Method

Frequency Control Range
Frequency Accuracy

(Temperature Fluctuation)

Frequency Setting Resolution

Output Frequency Resolution

Frequency Setting Signal

Starting Torque
 <1>

 <1>

 <2>  <3>

Speed Control Range

 <2>  <3>  <4>

Speed Control Accuracy  <5>
 <5>

 <5>

Speed Response

Torque Limit

Accel/Decel Time
Braking Torque  <6>

V/f Characteristics

Main Control Functions
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Protection
Functions

Power Supply Regeneration
Motor Protection

Momentary Overcurrent
Protection

Overload Protection  <7>

Overvoltage Protection

Undervoltage Protection

Momentary Power Loss Ride-
Thru

 <8>
 <9>

Heatsink Overheat Protection
Stall Prevention

Ground Protection  <10>

Charge LED of Capacitor for
Control Power Supply

Environment

Area of Use

Ambient Temperature

Humidity
Storage Temperature

Altitude

Vibration/Shock

Standards

Protection Design  <11> 
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Output Voltage (V)

Frequency (Hz)

E1-05
E1-12

E1-13

E1-08

E1-10

E1-09 E1-07 E1-06 E1-11 E1-04

 <1>
1: 1 kWh units

0: 0 to 10 V

0: 0 to 10 V

2: 4 to 20 mA

Note:

7: All terminals enabled

0: 0 to 10 V

0: 0 to 10 V
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Note:

3: 9600 bps

Note:

0: No parity

Note:

3: Alarm only

1: Enabled. If communication is lost for
more than two seconds, a CE fault will
occur.

Note:

1: Enabled. RTS turns on only when
sending.

Note:

0: 0.1 V units

0: Drive requires an Enter command
before accepting any changes to
parameter settings.

0: FWD/Stop, REV/Stop

0: Frequency reference

0: Disabled. Drive trips on Uv1 fault
when power is lost.

1: General purpose. Deceleration is
paused when the output current exceeds
the Stall Prevention level.

0: Disabled
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0: Rotational Auto-Tuning
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Refer to Sinking/Sourcing Mode for Digital Inputs on page 48

N.C.

N.O.

N.C.
ETC742611 and laterETC742610

N.O.

Refer to Stand-Alone EMC Filter Installation on page 106
Note:

Place the drive in the enclosure.
Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.
Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.
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L3

L2

PE

L1

Refer to EMC 
Filters on page 108

Place the drive in the enclosure.
Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.
Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.
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Figure i.87

Figure i.88

Figure i.85

Figure i.86

Figure i.83

Figure i.84

Figure i.85

Figure i.86

 TOEP C710636 04E U1000 Industrial MATRIX Drive Quick Start Guide





6-M5

4- 4.5M4

W

X

Y

H

D
1 6

5

4

2

3

LABEL

MARKING

6.
5Ñ

1

6-M86.5

M6

W

X

Y

H

D

1 6

5

4

2

3
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40

DY
H

X

W

12

8

L2

L3

L1ô

L2ô

L3ô

L1

DY H

X

W

12

10

50

L2

L3

L1ô

L2ô

L3ô

L1
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Table i.42

Refer to Closed-Loop Crimp Terminal Recommendations on page 114

Note:

Refer to Main Circuit Wire Gauges and Tightening Torque on page 33

Table i.43 Table i.45
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 <1>

2 0028  <2>

2 0042
 <2>

2 0054  <2>

2 0068
 <2>

2 0081

 <2>

2 0104

 <2>

2 0130

 <2>

2 0154

 <2>

2 0192

 <2>
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 <1>

2 0248
 <2>

4 0011

 <2>

4 0014
 <2>

4 0021  <2>

4 0027  <2>

4 0034  <2>

4 0040

 <2>

4 0052
 <2>

4 0065  <2>

4 0077  <2>

4 0096

 <2>
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 <1>

4 0124

 <2>

4 0156

 <2>

4 0180

 <2>

4 0216

 <2>

4 0240

 <2>

4 0302
 <2>
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 <1>

4 0361
 <2>

4 0414

 <2>

4 0477

 <2>

4 0590
 <2>

Note:

 <1>

4 0720

 <2>

4 0900

 <2>
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 <1>

4 0930
 <2>

Note:

 <1>

EUJ71180 .

 <2>

EUJ71181 .

 <2>

EUJ71182 .
 <2>

Note:
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Operation time (minutes)

Cold start
(characteristics when an 
overload occurs at a 
complete stop)

Hot start
(characteristics when an 
overload occurs during 
continuous operation at 100%)

Motor current (%)
E2-01 = 100% motor current

10
7

3

1

0.4

0.1

0 100 150 200
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Refer to Conditions of Acceptability on page 114

Refer to Closed-Loop Crimp Terminal Recommendations on page 114

Table i.
46
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Functional Safety

Safety of Machinery
EMC

Inputs/Outputs

Response Time from Input Open to Drive
Output Stop

Response Time from Input Open of H1 and H2
Terminals to EDM

Failure Probability
Demand Rate Low
Demand Rate High/

Continuous

Performance Level

HFT (Hardware Fault Tolerance)
Classification of Subsystem

Sudden Movement Hazard. Improper use of the Safe Disable function can result in serious injury or even death. Make sure the
whole system or machinery in which the Safe Disable function is used complies with safety requirements. When implementing the Safe
Disable function into the safety system of a machine, perform a thorough risk assessment for the entire system to assure compliance with
relevant safety norms.

Sudden Movement Hazard. When using a PM motor, even if the drive output is shut off by the Safe Disable function, a breakdown
of two output transistors can cause current to flow through the motor winding, resulting in a rotor movement for a maximum angle of 180
degrees (electrically). Make sure such a situation would have no effect on the safety of the application when using the Safe Disable function.

Electrical Shock Hazard. The Safe Disable function can switch off the drive output, but does not cut the drive power supply and
cannot electrically isolate the drive output from the input. Always shut off the drive power supply when performing maintenance or installations
on the drive input side as well as the drive output side.

Sudden Movement Hazard. The motor will move when an external gravitational force in the vertical axis is applied even if the
Safe Disable function is in operation. Failure to comply may result in serious injury or death.

Sudden Movement Hazard. Connect the Safe Disable inputs to the devices in compliance with safety requirements. Failure to
comply will result in death or serious injury.

Sudden Movement Hazard. When using the Safe Disable inputs, make sure to remove the wire links between terminals H1,
H2, and HC that were installed prior to shipment. Failing to do so will keep the Safe Disable circuit from operating properly and can cause
injury or even death.

All safety features (including Safe Disable) should be inspected daily and periodically. If the system is not operating normally,
there is a risk of serious personal injury.
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Only a qualified technician with a thorough understanding of the drive, the instruction manual, and safety standards should be
permitted to wire, inspect, and maintain the Safe Disable input.

From the moment terminal inputs H1 and H2 have opened, it takes up to 2 ms for drive output to shut off completely. The sequence
set up to trigger terminals H1 and H2 should make sure that both terminals remain open for at least 2 ms in order to properly interrupt drive
output.

The Safe Disable Monitor (output terminals DM+ and DM-) should not be used for any other purpose than to monitor the Safe
Disable status or to discover a malfunction in the Safe Disable inputs. The monitor output is not considered a safe output.

When utilizing the Safe Disable function, an EMC filter must be used.

Refer to Output 
Terminals on page 43

24 Vdc

Power Module

Safety 
Outputs

Motor

Gate Block 2

Gate Block 1

Control
Circuit

Main Power

H1

H2

HC

Drive

Jumper S3
Setting:

SOURCE

>=1
DM+

DM-

Feedback

Safety Relay or PLC 
with safety functionality

N.C.

N.O.

Slide Switch S6
(ETC742611 and later)

N.C.

N.O.

Slide Switch S6
(ETC742610)

or

Figure i.94
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H1, H2 Input

Drive Output

ON (Safe Disable off)

Normal operation

OFF (Safe Disable activated)

Safe Torque-Off

Run Command Run Stop

Baseblock (Not Safe!)

Output 
Frequency

Motor coasts 
to stop

Run Command must be 
released to deactivate 

Safe Disable Drive is ready for 
operation

Note:

Table i.50

OFF OFF

ON OFF

OFF ON

ON ON

Table i.50
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Table i.50

Table i.50
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The revision dates and the numbers of the revised manuals appear on the bottom of the back cover.

MANUAL NO.  TOEP C710636 04B  <1> - 0 
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Web Revision number 
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