
UPD STANDARD SERIES 
2.3(rAND 3.39 in. VERSIONS 
This package includes an innovative 
NEW-PENTAGON 5-phase chopper driver and a 
LOW VIBRATION, EASY-TO-CONNECT 5-phase 
stepping motor. 

This manual covers the following models: 

UPD PACKAGE MODEL NUMBER 

SINGLE SHAFT DOUBLE SHAFT 

. -U�D564-NAA UPD564-NBA 
UPD566·NM UP0566-NBA 
UPD569-NM UP0569·NBA 
UPD596H-NAA UP0596-NBA 
UPD599H-NM UPD599H·NBA 
UPD5913H-NAA UP05913H·NBA 

STEP 
ANGLE 

0.12• 

072° 

0.72° 

0.72° 

0 72" 
0.72' 

HOLDING 
TORQUE 

31.90z-in 
51.4 Oz-in 
105.6 Oz;n 
163.9 Oz;n 
277.8 Oz-in 
527.802-in 

ROTOR MOTOR 
INERTIA DIA. x LENGTH 

-

0. 5 5  Oz-in2 2.36"¢ x 1.65"
1.09 Oz-in> 2.36"¢ x 2.32"
2.19 Oz-m• 2.36"¢ x 3.72"
3.83 02.-in2 3.386"¢ x 2. 52'·
6. 56 Oz-in• 3.386"<t> x 3 .82" 
9.84 Oz-in> 3.386"¢ x 5 12"
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VEXTA 
NEW-PENTAGON 5-PHASE
UPD STEP MOTOR/DRIVER � 
PACKAGES. 

Oriental Motor's reputation for high quality. cost-effective products is well known among 
automation equipment manulacturers. Our Vexta and Super Vexta motion control products are

built lo these same exacting standards, and en1oy the same reputation 

Super Vexla's UPO motor drivers are built with the pride and craftsmanship of a century of 
manutactunng expenence. Oriental Motor's ED Division has engirteered and bu ill this product 10 
provide years ol trouble-free seNice Each driver 1s carefully and thoroughly tested ppor to ship· 
men!. lo ensure the same high quality you·ve come 10 expect from us 

Please read lh•s manual carefully, and use this product according to these instructions. If you 
have any questions. please do not hesitate lo call Oriental Molar for help. 

Page 
FEATURES ............................................................................... 2 

INTRODUCTION . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
MODELS AVAILABLE .................................................................... 2 

ELECTRONIC MOTION CONTROL SYSTEMS ............................................ 3 
MOTION CONTROL USING THE UPD STEP MOTOR/DRIVER PACKAGE ................ 4 
INPUT SIGNAL CHARACTERISTICS...................................................... 4 
NEW-PENTAGON 5-PHASE DRIVER FEATURES ......................................... 5 
KEYS TO THE 5-PHASE MOTOR'S EXCELLENCE ...................................... 5, 6 
FUNCTIONS AND DRIVER HOOK-UP .................................................... 7 
INSTALLATION .....................................................................•.... 7 
DRIVER INPUT/OUTPUT SIGNAL CHARACTERISTICS ................................... 8 
INTERFACING TO IC LOGIC FAMILIES .................................................. 9 
DUTY CYCLE AND RECOMMENDED APPLICATIONS .................................... 9 
PRECAUTIONS FOR TROUBLE-FREE OPERATION ................................•..... 10 
SAFETY CONSIDERATIONS ....................................•........................ 10 
CUSTOMIZING THE UPD DRIVER .................................................... 11,12 

UPD DRIVER SWITCH SETitNGS ........................................................ 11 

ADJUSTING THE OUTPUT CURRENT .................................................... 12 
TROUBLESHOOTING THE UPD MOTOR/ DRIVER PACKAGE ............•................ 13 
UPD DRIVER/MOTOR SPECIFICATIONS ................................................. 14 
WARRANTY ............................................................................. :. 14 
UPD MOTOR/DRIVER PACKAGES .................................................. �. 15, 16 
DIMENSIONS ......................................................................... 15,16 
SPEED VS. TORQUE CHARACTERISTICS ............................................ 17, 18 

UPD-·-t Unit==Pentagon+Driver 

-- ;;,Copyrighl 1992, Orienlal Moio,-U.S.A. Corpor�:::::, 
All Rights Reserved. 
This manual may not be reproduced or copied In whole or in pan by any means 
without the express written permission of Oriental Motor U.S.A Corporalion 
Motor and driver are covered by U.S. Paten1s. 
Five·Phase molors are made under license of Berger·Lahr 

6l ORIENTAL MOTOR U.S.A. CORP.



'> Conveniently packaged unit includ ;S Step Motor, 
Driver and power supplies for the motor and dnver logic. 

• Driver 1s pre-adjusted to match 1he motor includecl
in the package for fast and easy setup.

• UPO Standard Series versions provide 31.9 to 527 8
oz-in of holding torque. for larger loads .

o Highly efficient chopper drive provides high torque al 
all motor speeds and excellent high speed response

• Driver's "Overheat" and "Step 13" signals are availa
ble to tt,e host computer or programmable controller.

• For manual adjustment of the load, motor current can
be shut off by applying a "High" signal 10 the A.W. 011
(All Windings ofO terminal.

• Phase current is balanced to eliminate ··soft" step
when hall stepping

• The special U PO step motor comes standard with
extra long lead wires and flats on the shaft.

"he U PD motor/driver package was designed to make 
the automation systems engineer's life easier. Before the 
UPD motor/driver, the systems engineer had to assem
ble the various components into a step motor system 
Because the UPO motor/driver combines so many of 
these required components into one small package . 11 
saves valuable time and effort when designing a motion 
system. Additionally .hOok up is simplified, and the step 
motor/driver sys1em that used to occupy a targe area has 
been squeezed down to a surprisingly compact size. 

UPD packages are available in 0.72 degrees per lull step 
with single and double shafts. Choose the UPD unit type 

Table 1 

• The U PD driver has short circuit (m1swiring) protection
against the outputs being st1orted and/or the motor not
being connected upon power-up.

• Compact design uses custom I Cs and MOSFET tech
nology for high power from a small package

o Optically isolated signal inputs lor high noise 1rnmun-
11y and TIL compatibility.

• Automatic current cutback at standstill reduces power
consumption 10 13% to 100% when motor 1s not
moving.

• Automatic thermal cutout circuitry protects driver lrom
damage from overheating.

• Chopper lrequency of 50KH2 virtually eliminates
chopper noise at standstill.

• Self test capability 10 check for driver and motor 
miswirlng.

This compact unit has greatly expanded the range or 
stepping motor apphcataons with its high performance 
capabilities and ease of operation 

Each SUPER VEXTA UPD stepping motor/driver pack
age combines a precision hybrid stepping motor with a 
matched high power constant current chopper drrver to 
maximize torque and high speed performance. The UPO 
driver uses a MOSFET output stage for high eflac1ency . 
and custom integrated circuits for size reduction and 
ease or use This hght\,e1gh1 slimline package 1s capable 
of driving the motor to speeds in excess of 80,000 steps 
per second' By applying step and direclion pulses to the 
driver's optically isolated 1npu1 terminals, the motor can 
be controlled to meet your exacting molion and position
ing requirements. 

motor/driver Pc\Ckage that best meets your performance 
needs lrom our lineup. 

MOTOR/DRIVER PACKAGES: 500 FULL STEPS PER REVOLUTION (1000 HALF STEPS) 

UPD PACKAGE MODEL NUMBER STEP HOLDING ROTOR MOTOR SIZE 

SINGLE SHAFT DOUBLE SHAFT 
ANGLE TORQUE• INERTIA DIA. x LENGTH 

UP0564-NAA UP0564-NBA 0.72° 31.9 Oz-in 0.55 Oz-in2 2.36"¢ X 1.65" 
UP0566-NAA UP0566-NBA 0.72° 51.4 Oz-in 1.09 Oz-in2 2.36"¢ X 2.32" 
UPD569-NAA UP0569-NBA 0.72° 105.6 Oz-in 2.19 02-in2 2.36"¢ X 3.72" 
UPD596H-NAA UPD596-NBA 0.72° 163.9 Oz-in 3.83 Oz-in2 3.386"¢ X 2.52" 
UPD599H-NAA UP0599H-NBA 0 .72° 277.8 Oz-in 6.56 Oz-in2 3.386"¢ X 3.82" 
UPD5913H-NAA UPD5913H-NBA 0.72° 527.8 Oz-in 9.84 Oz-in2 3.386"<1> X 5.12" 

-With Automatic Current Cutback at standstill. holding torque will be approximately 50% ol the values shown.

Torque versus speed performance curves for each of the 
motor/driver combinations listed above are on pages 17 
and 18. 
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Figure 1 
STEP MOTOR BASED MOTION CONTROL SYSTEM 
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With the rapidly increasing need for factory and industrial 
automation. manufacturers large and small are turning to 
our new genera lion of easy·to-use electronic motion con
trol devices for labor-saving and product1v1ty-enhanc1ng 
machinery. 

Electronically controlled motion is one of lhe fundamen
tal parts of automation. Increasingly. step motors have 
become the favorite method of implementing controlled 
molion. One of the many advantages of a step motor· 
based system is that 11 can be used "open loop''. Since a 
step motor moves a fixed number of degrees for each 
input pulse. it can control position and speed without the 
additional cost of a leedback device and its associated 
electronics. 

The basic components or an open loop s1ep motor based 
motion system are shown in Figure 1. Sometimes the 
various parts of the system are referred lo by d1fferen1 
names, bul all of these functions are still included: 

HOST COMPUTER OR PROGRAMMABLE CON· 
TROLLER: This is the "intelligent'' part of the system. It 
usually controls other parts of lhe machine as well as the 
mo11on system 11 can be programmed to respond lo 
inputs from switches or other sensors, and may send 
information to the 1ncfexer lo control the number of steps, 
the acceleralion rate. and slartlng and top speeds. 
INDEXER OR PULSE GENERATOR: A pulse generator 
is liltle more than an oscillalor. sending pulses to lhe 
driver al a l1xed speed Indexers have the additional 
ability to count out a number of sleps� An indexer may 
also control acceleration and deceleration. As a result 
the motor can be made 10 run above its self·starting Ire· 
quency (Is). and thus decrease the time 10 make a given 
motion. The oulpul from a pulse generator or indexer Is 
usually 1n low level (TIL) step and direction signals. The 
step signal turns on and off for each step the motor is to 
takP., and l�H': direction output 1s held high or low depend
ing on the d1recl1on (CW/E:8Wt-rne motor ,s to move. (See 
Figure 2.) 
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LOGIC FOR MOTOR PHASE CONTROL: This section 
translates lhe step and direction signals sent by the 
indexer into the correct motor winding On and Off com
bination, in order to make the motor rotate in lhe 
desired direc1ion. 
LOGIC POWER SUPPLY: This sec11on supplies the low 
level DC power for the logic circuits. 
POWER AMPLIFIER: The signals from the motor phase . , 
control logic are amplified from low voltage signals to a 
useful level that can run a stepping motor. This section 
can range in complexity from a simple transistor switch 
(L/R drive) with limited speed range, to a complex high 
power pulse-width-modulated (ct,opper) drive like the 
U PO driver, for high speed torque and outstanding 
performance 
MOTOR POWER SUPPLY: The molar requires higher 
voltage than the control electronics and much more 
amperage. The motor power supply provides this 
MOTOR: A slepping motor converts the electrical input 
from lhe Power Amplifier into rotational movements, or 
"s1eps" 
LOAD: The load is whatever the user wants to move. 
whether it be powered through a leadscrew, gear liming 
bell, or directly dnven by the motor. The load can be tric-
11onal. inertial or a combination of the two. 

In the pasl each of these separate components had to be 
wired togelher or inserted in10:a rack. and valuable lime 
was spent in assembling, adj us ling and lrquble-shootmg 
them The UPD mo1or/driver package 1sSUPERVEXTA's 
solution lo lhis unnecessary use of the systems 
engineer's time. 

As shown in Figure1, the UPD package combines lhe 
motor driver and power supplies into one Unit, and the 
driver is pre-set to match lhe motor included in the pack
age. The driver's inputs are optically-isolated lo allow for 
easy interface with a wide vanety of controllers. This 
leaves only a simple hook-up operalion - and with the 
application of step and d1rechon signals. the result is prfr 

cisely controlled motion. 



Using the UPD motor driver package, the system 
designer has total control over all of the important motion 
profile parameters. As shown in Figure 2,each step pulse 
received by the driver results in a motor movement of one 
step. This makes control oL velocity, acceleration, de· 
:::eleration and position simply a matter of controlling the 
frequency (pulses per iecond) and number of pulses 
sent to the driver. 

A velocity of exactly one revolution per second can be 
obtained from a 0.72 degree motor by sending pulses to 
the driver at 500 pulses per second. Acceleration and 
deceleration of the motor can be regulated by adjusting 
the frequency of the pulses sent to the driver. 

Position can also be readily controlled because the 
amount or motor movement is equal to the number of 
pulses applied to the driver, times the motor step angle. 
For example, a 0.72 degree motor can be made to rotate 
exactly one revolution by applying 500 pulses to the 
driver. 

Figure 3shows a typical motion profile. In the time bet
ween T1 and T2, the lrequency·of the pulses being sent to 
the driver increases, causing the motor to accelerate. 
Between T2 and T3, the dnver receives pulses at a fixed 
rate, and the motor turns at constant velocity. The pulses 
to the driver decrease in frequency between T3 and T4, 
until they stop. This causes the motor to slow down and 
halt. The amount of shalt rotation in degrees is deter
mined by multiplying the total number of pulses between 
T1 and T4 by the number of degrees per step of the 
step motor 

The input pulse waveform is shown in Figure 4.A logical 
"ON" or"HIGH" is 4-5 volts, and "LOW" is be1ween 0-0.5 
volts. The input pulse should have TIL timing characteris
tics: (i.e., the pulse rise and fafl times must be less than 1 
microsecond). The noise liltering in the U PO driver 
requires that the input pulses be stable for a minimum of 
10 microseconds. 

In the "1 PULSE" mode, the motor will rotate one step for 
each pulse received at the driver's "PULSE" (STEP) ter
minal. The motor moves when the trailing edge of the 
pulse is detected. (See Figure 2.) The direction of rota
tion is controlled by the signal at the "CW/CCW" (DI REC
TION) terminal of the driver When the "CW/CCW" 
(DIRECTION) terminal is "HIGH", the motor will rotate 
one step clockwise for each pulse received at the 
"PULSE" (STEP) terminal. The motor will rotate one step 
counter-clockwise for each pulse received at the "PULSE" 
terminal when the signal at the "CW/CCW" (DIRECTION) 

Figure 2 
MOTOR MOVEMENT VS. INPUT SIGNALS 

NOTE: The direction input signal should be changed only while the
step pulse signal is not being sent and is "LOW" or "OFF". 
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terminal is "LOW', or the signal 1s absent. Care must be 
taken so lhe step signal 1s inactive when the direction 
signal is changed. or missed steps may result. 

Figure 4 
INPUT PULSE CHARACTERISTICS 

5 µs MIN 

2µs MAX 2,.s MAX 

4 



( The New-PENTAGON 5-Phase is a� not a Slllaflrelr) "' 

Accurate and reliable motion control is a fundamental 
key to successful automation of any kind. Step motors 
have become a vital link 1n lhis automation process with 
their ability to change computer-generated input into 
mechanical motion They are highly accurate. reliable 
and simple to use because or their inherent ability lo 
move a certain angle for each input pulse. Step motors 
are widely used in appllcallons from medical equipment 
to computer peripherals, to oflice copy machines and 
factory machine tools. 

With their ability lo accurately move and hold loads. stand
ard step motors are a boon to automation. but have two 
annoying drawbacks - vibration (resonance) and low 
speed. Until now, the mosl popular melhods of overcom
ing these elfects were to use either a microstep driver or 
some type of damping. Dampers are effective, but space 
restraints and the changing of their damping eflects with 
temperature and time often preclude their use. Microstep 
drivers are a solution to the effects ol resonance and vi
bration at very slow speeds ( <0.25 rpm), but lhe losses in 
accuracy and torque, plus the fact that their vibraHon is 

the same as a standard step motor al faster speeds, are 
all far too costly to ignore. 

A newer. more cost-effective method or overcoming the 
effects of resonance and vibration is to use a Five-Phase 
step motor. The Five-Phase stepping motor was originally 
patented by the West German company Berger-Lahr. 
Oriental Motor recognized the unique attributes of this 
product and saw its great potential. After obtaining a 

license, Oriental Motor introduced Five-Phase technology 
in Japan; it was a hit and "Five-Phase Fever" set in. 

5 

The difference in design between standard step motors 
and the Five-Phase is subtle. but the performance dif
ference is speclacular Because the Five-Phase design 
has an additional pair of magnetic poles. it runs substan
tially smoother wilh no noticeable vibration from 
resonances. 

As a comparison, for example, the car with ten-sided 
wheels provides a much smoother ride that its counter
part with square wheels. This is roughly analogous to the 
five pole pairs in a Five-Phase, and the 1wo pole pairs in a 
standard two phase (or lour phase) step motor. 

(continued next page) 

Motor and dnvcr are covered by U.S Patents 
fw�Phaso motors ate made under hcense ot Berger-Lalu. 

The engineers at Oriental Motor have elevated Five
Phase technology to a new level by developing the 
innovative New-Pentagon UPD series of Five-Phase step 
motor/driver. The New-Pentagon series step motor 
drivers have even lower vibration and lower current con
sumption at high speeds (above 3,000 pps). This new ver
sion is also very easy to hook-up due to having only five 
lead wires instead of ten. 

This New-Pentagon design provides more torque to 
much higher speeds with ex1rernely low vibrat1on. As 
compared to a standard slep motor, the New-Pentagon 
Five-Phase step motor/driver has only a fraction of the 
torque npple for a quantum reduction in vibration (see 
next section). Plus. the New·Pentagon driver can move 
the motor to speeds in excess of 6.000 rpm (100,000 pps), 
and has no torque drop-off to over 600 rpm (10,000 pps). 

This new technology makes it possible for all of these 
advantages to be obtained at only 75% of the cost of 
equivalent microstep drivers. The New-Pentagon Five
Phase driver design also allows for half-stepping, for an 
excellen1 resolution of 0.36/step or 1,000 steps per 
revolution. 

Five-Phase products are now used ln everything from 
color copy machines to automated semiconductor 
manufacturing The Five-Phase step motor's ability to 
move smoothly with little vibration and without the effects 
ol resonance is the key to its selection for use in these 
applications. 

FIVE PHASE STATOR DESIGN 2 OR 4 PHASE STATOR DESIGN 



'!<eys to the 5-PHASE cont.) 

2-PHASE VIBRATION 5-PHASE VIBRATIONChe figures to the right visually em
phasizes the smoothness difference 
between a standard step motor and 
the Five-Phase motor. Both motors 
are running at 60 rpm. The oscillo
scope photos are made by a11aching 
a DC tacho-generator to the.shaft of 
'he step moto'r and the� looking at 
the output voltage from· the tacho
generator. If the step motor move

ment were perfectly smooth, the OS· 
cilloscope picture would show a flat 
line. The ·closer to a flat line, the 
smoother the movement. 

miiiiiiiiii• 
-- - -+-· .

The next figure graphically shows the 
difference between a standard step 
motor and a Five-Phase motor. The 
graph is made by measuring the max
imum peak-to-peak value from the 
tacho·generator at each speed. 
(Measuring the difference between 
the peaks and valleys in the previous 
figure at each speed). You can see 
Five-Phase clearly makes a differ
ance. 

The torque ripple in a Five-Phase 
versus a standard step motor is shown 
in figures to the right. The difference in 
lowest to the highest torque value of a 
standard step motor is 29%. The same 
value for a Five-Phase is only 5%. This 
six-fold dilference is one of the reasons 
for the Five-Phase's super-smooth 
moves. 

'"'"' 
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STEPPING MOTOR PERFORMANCE DATA 
t,,010- o"1Vu• ,.,...,,roV01.1-.cc ,1v 
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2-PHASE TORQUE RIPPLE S·PHASE TORQUE RIPPLE 

1--72 -I 

Torque Ripple 29% Torque Ripple 5% 

>--72-

BASIC CHARACTERISTICS E: excellen1 F fair These graphs a,e ror comp313ltve vse onty 
G: good P poor 
A: average 

For ac1ua1 oet1ormance ditla orease see page 14 

' VIBRATION SPEED RESOLUTION STEP 
ACCURACY 

S·Phase G 

2·Phase F 

Micro Step G 

(2·Phase) (Low speed) 

The basic characteristics comparison chart 
above Is a summary or the strengths and 
weaknesses of standard step motors, Five· 
Phase Pentagon-Drive and a 2-phase step 
motor driven with a micro-step driver. The 
Five-Phase and Micro Stepper both have 
good low vibration characteristics. The 
Microstepper ls better than the five phase 
at very tow speeds (less that Y.. rps) but the 
Five-Phase is better at higher speeds 

G 

A 

p 

G E 

A E 

E F· P 

speeds (over about 1 rps) Speed charac· 
leristics of a m1crostepper are poor, and 
their top speeds are 1000 10 1 800 rpm, 
while the Five·Phase can go to 6,000 rpm 
At 1800 rpm, a 25.000 slep/revoluhon 
m1crostepper would be moving al 750.000 
steps per second! This would need a very 
expensive controller indeed 10 run at 1h1s 
speed Microsteppers have more resolu· 
1,on (number of stopping positions per 

RESPONSE TORQUE AUDIBLE 
NOISE 

G E A 

F E p 

G G A 

revo1u11on) than a five phase. but the 
accuracy of those positions 1s fair to poor, 
and becomes even worse under all but the 
lightest loads. M,crosteppers have poor 
torque because neither phase in the motor 
1s ever turned completely on at the same 
time. Current 1s related to torque, so their 
output toroue ,s less for a given motor 
lrame s12-e 
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INDICATOR LAMPS· 
POWER: Indicator is lit when power is applied to the 

ACI 15V terminals. 

PULSE ANO Lights indicate when a signal has been re· 
CW/CCW: ceived at the corresponding Input terminal. 
A.W.OFF: All Windings Off, indicates thal a signal has 

been received at the A.W.OFF input terminal. 

TIMING: STEP fi!J Indicator: The polarily of lhe motor 
windings is repeated every ten steps in the full 
step mode, and every twenty steps in the half 
step mode. This phase sequence Is numbered 
STEP 0 to 9 for full step and STEP 0 to 19 for 
half step. Each time the phases are energized 
in the STEP 0 condition. the TIMING LED indi· 
cator lights. When lhe driver Is first turned on. 
the motor phases are energized In STEP 0 
position. 

OVERHEAT: When the driver's internal temperature reaches 
ao• C, power to the motor is automatically 
removed. This Indicator lights when the driver 
1s ovefhealed 

SWITCH FUNCTIONS: 

A.C.O. 

A.H.O. 

FULL/HALF: 

2P/1 P: 

The sw,tches are pre·adrusled lo malch mosl 
customer requ,roments II the application re· 
Qu11cs dlfferenl se111ngs. see 1he lunction de· 
sc11p11ons on page I 1. 
Auto Current Down. Standard setting: ON 
(Current Is cutback approximately 50% at 
standstill). This switch turns tile automatic 
current cutback at standstill off and on. When 
on, the current is reduced at standstill to ap-
proximately 50% of the running current. 
Auto Heat Ort. (Overheat Protection) Stand· 
ard setting: ON (Power cutoff when over· 
heat is detected). When the driver's internal 
temperature reaches SO' C, powerto the motor 
is automatically removed. In applications where 
!he removal of drive current could pose a salety 
problem the A.H.0. switch can be used to dis· 
able lhis automatic power off tunction. 

Standard setting: Full step (0. 72"/step). 
Selects full step(4 phase on) 0.72 degrees per 
step, or Half step (4·5 phase on) 0.36° degrees 
per step. 

Standard setting: 1 PULSE MOOE = STEP 
AND DIRECTION. 1 PULSE MODE: A "HIGH" 
signal at the "CW/CCW' terminal causes the 
motor to rotate counter-clockwise for each 
pulse received at the "PULSE'' terminal. A Low 
Signal causes the motor to rotate clockwise. 2 
PULSE MOOE: Motor moves one step clock· 
Wise for each pulse detected at the "PULSE" 
terminal and one step counter-clockwise for 
each pulse detected at the "CW/CCW' terminal. 

NORM/TEST: When the switch is in the lest position, the 
drivefs internal pulse generator is activated 
and the motor will move at 3pps. This is used to 
check the driver and motor wiring. 

5·PHASE DRIVER 
UOX5! 14NA ar 
UOX5128NA 

QPOWE'l 

Figure 5 

HOOK-UP DIAGRAM 

QPULSE � RUN/STOP P OTENTIOMETERS
Qcw,ccw � These Potentiometers control the output current 
QAwOFF R�� � to the �otor . They are pre-adjusted to match the 
QnMrNG @ � - motor included In the package; (2.8or 1.4amps/ 
QovEP><EAT ;b_:, phase running. 51% current at standstill). If the · .• · application requires different settings, see the 

sroP instructions on page 12. 
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(Recommended wue} TWISTED WIRE PAIRS s,ie: AWG 12 10 24 

! • EXTERNAL PULSE GENERATOR 

.,.=:)step Pulse -----------1

: =:J Direction Pulse -----------' 

: =:J All Windings Ott 

� :] Phase 0 Indicator --------, 

�] Overheat lnd,cator---------ai..._ 

NOISE 
FILTER' 

Frame Ground 

INTERNAL PENTAGON 
CONNECTION DIAGRAM 

BLUE I 

=":Q:"· L 
AC 115V 

CAUTION: Do not attach 
motor lead wires while power 
is "ON'' to the UPD Driver 
unit. 

'A noise filter is recommended in applications where a relay, welding equipment or 
other electrical noise producing equipment is used.

Tne UPD driver should be wired as shown ,n Figure 5. 
Use twisted pair wire lor the input signal wiring lo reduce 
the chances ol inductive noise pickup. Size 24 wire ,s 
adequa1e lor cables of up to 25 feet in length. Motor wir· 
ing should be kepi as short as 1s p1act1cal ror best perlor· 
mance If a longc, hook up w,re ror the motor 1s 
necessary, use a1 leas1 size 18 wire 

CAUTION: 

Securely attach all wiring to the correct terminals 
prior to putting power to the driver. Failure to do so 
may damage the driver unit. 

When power is applied. potent,ally hazardous voltages 
will be in the AC line and wires leading to the motor. Care 
should be taken to electrically insulate any exposed 
metal parts of the connector. wires or terminal strip to pre
vent accidental contact 

The DC power supply 101 the motor and driver 1s con
tained w1th1n the UPD o,,ver Electrical hook-up ,s 
accompilshed in-lhr-ec easy steps - couple--the motor- tc 
the driver, connect 1t1e driver to your external pulse 
source. and plug the un,l into the AC power supply 
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The terminal marked FG (frameg7ound) on the UPO 
dnver must be properly grounded lo reduce the chance 
of electrical shock. 
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SIGNAL NAME 

STEP PULSE INPUT 
(in 1 pulse mode) 

(CW step ,npvt 1n 
2 putsc mode) 

DIRECTION SIGNAL 
(in 1 pulse mode) 

(CCW step onput 
in 2 pulse model 

A. W. OFF input 
(All Windings Off) 

·Hook-up not 
required for 
operation 

•Hook-up not 
required for 
operation 

Timing Signal Output 

O.Heat Signal Outpul
(Overheat Signal) 

., 

INTERNAL DRIVER CIRCUIT 

H:4-SV 

l:0-0.SV 

OC24V 
10mA or 
less 

r-
+ 

� 
COM 

25mA or less 

Internal Driver Circuit 

USING THE TIMING OUTPUT TO FIND HOME POSITION: 
By usong a logic ·AND"' circuit. with inputs lrom the TIMING 
oulput. and a HOME swllch, lhe exlernal con I roller can find the 
home position to tl'le exacl step. The dnver powers·up with the 
phases in the step e> position. II 1s desirable to put the machine 
in the home position using lhis method before turning ,1 otl. to 
prevent the molor from moving when power 1s turned back 
on. 

7.2° wide slit in disk· 

I 
-Home direction 

INPUT SIGNAL TERMINALS: 

"PULSE" (STEP) Terminal 
1 PULSE MOOE: Motor moves one step for each pulse 

detected. (Motor moves on trailing edge 
of pulse.) 

2 PULSE MOOE: Motor moves one step clockw,se for eacn 
Pulse detected (Motor moves on 1ne 1,a,I· 
1n9 edge of the pulse I 

"CW/CCW'' (DIRECTION) Terminal 
1 PULSE MODE: A "HIGH" signal causes the motor to rotate 

counter-clockwise for each pulse received 
at tile "PULSE" terminal. A "LOW' signal 
causes the motor to rotate clockwise. 

2 PULSE MOOE: Motor moves one step counicr•clockwlse 
for eacn puls� detected (Motor moves on 
the tra,long edge of the pulse) 

A.W. OFF: ALL WINDINGS OFF. A signal applied at 
this term1nat turns the current to the motor 
off. This can be used for positioning the 
motor manually. or to reduce heat. 

OUTPUT SIGNAL TERMINALS: 

TIMING OUTPUT STEP flJ MONITOR OUTPUT TERMINAL: 
The polarity of lhe motor windings is re· 
pealed every ten steps in the lull step mode, 
and every twenty steps in the half step 
mode. This phase sequence is numbered 
STEP 0 to 9 for full step and STEP f2J to 19 
tor half step. Each time the phases are 
energized In the STEP 0 condition. the 
TIMING LED indicator lights and the opto· 
isolated output of lhe monitor lerminal 1s 
activated. When the driver is first !urned on, 
the motor phases are energized in the STEP 
fi?J posi!ion. 

Phase Number l!1 1 2 3 4 5 6 7 e g g 9 e 7 
Step Pulse 

Direction CW 
ccw 

Timing Signal LJ 
' 

LJ 

O.HEAT OUTPUT-OVERHEAT OUTPUT: When the driver's 
temperature reaches 80< C, power to the motor is removed. In 
applications where the removal of motor current poses a pro
blem. the A.H.O. switch can be used to disable lhis function. 
The overheat indicator will light and lhe signal will be sent to 
the O.HEAT terminal if the temperature exceeds so• even with 
the automatic power off function disabled. 

Photo Sensor 1 

Home Position 
ON Less lhan 7.2"degrees 

·Photo Sensor 2 -------' 

Timong Output 
·The disk should have one 7.2° wide sill 
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The UPD driver can be easily interfaced to various IC 
logic families. The recommended hook up for TIL and
CMOS are shown in Figure 6, A.B. 

Figure e A TTL INTERFACE INTERNAL DRIVER CIRCUIT 

sv r---------------1 
I I

I
I 

II i 
SN7404 or Equiv� :

�nternalCircuit :

Figure 6 B CMOS INTERFACE 
SV 

L----------------1 

INTERNAL DRIVER CIRCUIT r----------------, 

I 220 0 :

CD4049 or Equivalent
I 

I 
NI 

I 
I 

The UPD motor/driver is designed primarily for use as a
high performance positioning device. It is recommended
for applications that have a duty cycle made up ol a com
b1nallon ol running and stopped periods The stopped
periods allow the motor and driver lo cool down because
of the automatic current cutback at standstill. 

The recommended conservalive duty cycle for the U PD 
motor/driver package 1s 50%. This means the motor 1s
running 50% of lhe time. and stopped with the current
automatically cutback for the remainder of the lime.

9 

Mo1or rvnnmg 

Tl 

MOier SIOOpeo 
wnr, 51� curren1 
cutl>acx 

12 

10 t1w,u,e!. or loss 

Duty Cycle= _T_,_ x 100 (%) � 50%
T1 + T2 

1 Driver Internal Circuit I 
L ____ ---- _____ _J

2SC1815 or Equivalent

Actual duty cycle limil will depend on the load, heat sink
ing, actual time stopped verses running, air flow around
the driver and motor. and ambient temperature. The duty
cycle limit can easily be determined by temperature
measurement The motor can be run continuously as 
long as the driver temperature is below 80' C (17fj° F), and
the motor winding temperature is below 130° C (266° F).

The motor is designed using class "B" insulation
materials and is capable of withstanding temperatures ai
the motor coil of 130° C (266° �)' with no reduction ir 
motor life. It is recommended the motor be mounted to c,
heat conductive metal bracket to reduce motor tempera
ture and insure long lire.

CALCULATION OF REQUIRED TORQUE 

An explanation of the methods and formulas needed to 
calculate the required torque lor a particular application
is covered in chapter 4 and 5 ol our "TECHNICAL
INFORMATION ON STEP MOTORS" manual.This manual
is available from your local Oriental Motor represent
at,ve.

·"\



o The signal wiring must be kept physically separated
from the motor wiring and from the AC tine cord. This
will reduce the chances of Introducing elec1rica1 noise
from the high voltage lines inlo lhe signal lines.

:a Route lhe'wires carefully so the mechanisms in motion 
do not snag or interfere with the wires. Also. be sure to 
route the motor lead wires away from any elec
tromagnetically sensitive devices. 

• Both the driver and the pulse generator used to control
the driver should be grounded so that they have the
sam� ground potential.

• Current is flowing to the motor even when 11 is not mov
ing. This results in the motor becoming hot. Even
though the motor insulation 1s designed using "B"
class insulation materials which withstand up to 130° 

C., (266° F.), it is strongly recommended that the motor
be movnted to a metal frame which will work as a
heat sink.

• Avoid installation 1n areas where the ambient tempera
ture falls outside the range 0-40° C, or where the rela
tive humidity exceeds 85%.

The UPO driver 1s a high performance, high power piece 
of equipment. As with all concentrated forms of energy, 
the UPD driver does pose a safety hazard ii installed or 
used incorrectly. The following warnings highlight some 
of the potential hazards lhe user should avoid. 

In high duty cycle applications. it is normal for the motor 
and driver to become very hot. II ts possible for the driver 
case temperature to reach 75-85° C. (1 70-185° F.) and 
the motor case temperature to reach 1 00° C (21 2° F). 
Steps should be taken to make sure users cannot 
accidentally touch the motor or driver. 

The UPD driver works directly from I.he AC power lines 
without an isolation transformer. It is therefore important 
that the FG terminal (frame ground) be properly grounded 
to reduce the possibility of a shock hazard. 

On the UPD driver, the Automatic Thermal cutoff is seil
resetting. If dip switch A.H.O. is "ON" (Automatic Thermal 
cutoff) the driver will shut down if the internal driver heat 
sink temperature exceeds 80QC. Once the driver has 
cooied sufficiently, it may restart abruptly if input signal 
source is still active. Precautions should be taken lo reset 
the system and protect persons and property against 
unexpected motor activity. 

The UPD driver is NOT U.L Listed. The UPO motor/ 
driver should be used only in applications where Under
writers Laboratories listing is not required. 

e Do not block the air l1oles in the driver enclosure. 
Additionally, keep the driver al least an inch away lrom 
any panels or other vertical obstructions. When multi
ple drivers are installed, be sure to separate them by at 
least an inch so as not 10 block air for cooling. 

• Where possible, the drivers should be atlached or
mounted on a metal base to work as an additional
heat sink.

• When mounting the unit, do not use screws that pro
trude into the driver more lhan 5/32".

• Do not mount the driver 1n an area where 11 will be sub
jected lo strong vibration or physical shocks.

• Do not use the driver or motors in corrosive or explosive
atmospheres

• The stepping motor Included in lhis package uses
shielded, precision ball bearings which must be pro
tected from contaminants (i.e. dust, liquids), They are
permanently lubricated and maintenance free.

W·A·R·N-1-N·G 

HAZARDOUS VOLTAGES CAPABLE OF CAUS
ING DEATH MAY BE PRESENT IN THE DRIVER 
AND IN THE WIRES LEADING TO THE MOTOR. 
ALWAYS DISCONNECT THE DRIVER FROM THE 
AC POWER LINE PRIOR TO CHANGING ANY OF 
THE WIRING OR INTERNAL ADJUSTMENTS. 
USE PROPER INSTALLATION TECHNIQUES TO 
PREVENT ACCIDENTAL CONTACT BY USERS. 
MAKE SURE THE WIRING IS SECURELY CON
NECTED AND THE FG TERMINAL IS PROPERLY 
GROUNDED TO REDUCE THE POSSIBILITY OF A 
SHOCK HAZARD. 

The user's application should incorporate safety 
measures to protect persons who may come in contact 
with potentially hazardous parts of the equipment. It ,s the 
user's sole responsibility to install, maintain and operate 
this equipment 1n such a manner as to eliminate potential 
hazards from the high voltages present 1n the driver and 
motor, and from any mechanical devices attached to 
the motor. 

Failure 10 comply wtth these precautions or with warnings 
elsewhere rn this manual or on the equipment violates 
safety standards of design, manufacture and intended 
use of this product. Oriental Motor assumes no liab1llty for 
the customer's failure to comply with these and general 
safety requirements and practices 
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UPD DRIVER SWITCH SETTINGS 

The UPO driver has been designed lo be easily readjust
ed lo meet a wide variety of application requirements. 

SWITCH SELECTABLE FUNCTIONS: 

The UPO driver can be set up lo match a wide range of 
system requirements by using the dip switches as shown 
1n figure 7 The functions controlled by the dip 
switches are: 

Figure 7 

• AUTOMATIC CURRENT

CUTBACK AT ACD* 

STANDSTILL 

(ACD·Aulo current down) 

• AUTOMATIC THERMAL
CUTOUT

(AHO·Auto heat of� 

9 FULL STEP/HALF STEP 

OFF 

OFF --1.....---1 

*FULL 'ffl
�"----

HALF 

0 INPUT SIGNAL METHOD 

ct DRIVER SELF TEST 
FUNCTION 

2P I') 1 P* ___ __.
1---t.,;;� 

TEST__.. _ __, 

•standard settings
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After the motor has been stopped for approximately 1 00 
milliseconds, the motor current is automatically reduced 
to between 13% to 100% of the selected running current. 
This reduces driver and motor power consumption dur
ing stopped periods in applications where holding 
torque is not required. 

AUTOMATIC THERMAL CUTOUT 

When the driver's internal temperature reaches 80° C. 
power lo the motor is automatically removed. In appli
cations wt1ere the sudden removal ol drive current could 
pose a safety problem (e.g. motor is moving a weight 
against the force of a spring or gravity), the A.H.0. switch 
can be used to disable this automatic power off function 
The overheat warning indicator will light and the signal 
will be sent to the 0.HEAT terminal if the temperature 
exceeds 80° even with the automatic power off lune
lion disabled. 

This switch selects either the four-phase-on full step, or 
the four-five phase on half step mode. In the full step posi
tion. a 500 step per revolution motor will move 0.72 
degrees for each pulse received, and will move 0.36 
degrees for each signal if the half step mode is selected. 

INPUT SIGNAL METHOD 

The two input signals that control step motor direction 
and movement are swllch selectable in two configura
tions: 

1 PULSE-STEP AND DIRECTION 
The direction input signal being held high or low causes 
the motor lo rotate CW or CCW when pulses are received 
at the step terminal. Care must be taken so step signal is 
inactive when the direction signal is changed. or missed 
steps may result. 

2 PULSE-UP-CLOCK OOWN-�LOCK 
The motor will rotate one step in one pirection whe1 
pulses are sent to the firs1 terminal, and will rotate onf. 
step in the other direction when a signal is received at the 
second terminals. Again, care must be take:1 that both 
inputs are not active at the same time, or missed steps will 
result 

DRIVER SELF TEST FUNCTION 

When !be switch is in the "TEST' position, the driver's 
internal pulse generator is activated and the motor will -.
move at 3pps. This is used to checking the driver and the 
motor wiring coriiiections. 



ADJUSTING THE OUTPUT CURRENT LEVEL 

The UPO Driver comes with the current already ad Justed 
to match the motor included in the package; adjustment 
by the customer is not necessary. If the pre-set current 
needs to b� changed, plec1se refer to lhe procedure de
scribed below. Please. note that incorrect motor current 
setting may result in poor performance. or cause motor 
overheating. 

The UPO driver has potenuometers for ad1ust1ng the 
current when the motor is either running or at standstill. 
The RlJN and S roP potentiometers on the front of the 
driver are for these ad1ustments. The ad1ustmen1s are 
best done using a small screwdriver. 

ADJUSTING THE RUNNING 
CURRENT 

By referring to figure 8b,the Running Current can be set 
to the appropriate level by adjusting the RUN poten
tiometer to the correct setting as indicated in the RUN 
SCALE TABLE. Setting to "O" equals the minimum 
current/phase while setting to "F" equals the maximum 
current/phase. 

ADJUSTING THE STOP CURRENT 

By referring to figure 8c, the automatic current cutback 
level can be set to 13% to 100% of the selected running 
current as 1nd1cated in the STOP SCALE table. The STOP 
current level should be set lo the minimum value that will 
just hold the toad in place without slipping. 

Figure 8b 

RUN SCALE 
RUN CURRENT 

(A/<f,) 
UDX5114NA UDX5128NA 

0 0.40 0.70 
1 0.40 0.84 
2 0.47 0.98 
3 0.54 1.12 
4 0.61 1.26 
5 0.68 1.40 
6 0.75 1.54 
7 0.82 1.68 
8 0.90 1.82 
9 0.97 1.96 
A 1.04 2.10 
B 1.11 2.24 
C 1.18 2.38 
D 1.25 2.52 
E 1.32 2.66 
F 1.40 2.80 

For the most efficient and coolest overall system opera
tion, the STOP potentiometer should be set just above the 
minimum value which will hold your load in place 
without slipping 

It is recommended that the automatic current cutback at 
standstill switch (A.C.D.) be turned ON to protect the 
motor and driver. 

Figure Sa 

Figure 8c 

iPUSlllll(
,:c_:.)HClll tt 
Ul\UtU 

Q"O .. ·c• 
Q"VtSf 

�·t"t"Z:) O• ... OI' ""' .. 
QIY'"(, •. 

o-,,-�·· 0 

STOP SCALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

B 
C 
D 

E 

F 

"RUN" Potentiometer for 
running current 

"STOP" Potentiometer to 
adjust current at standstitt 

CURRENT REDUCTION 
RATE(%) 

UOX5114NA UOX5128NA 

20 13 
25 13 
30 13 
36 16 
41 23 
46 30 
52 37 
57 44 
63 51 
69 58 
74 65 
79 73 
85 80 
90 87 
95 93 

100 100 
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If problems develop in the opera11on of the UPD motor/ 
driver package. please refer 10 the following list of 
symptoms and causes. 

MOTOR FAILS TO TURN 

Power Indicator is On: 

o No signal coming to driver. Check lo see if inpul signal
pulses are present and meet the required timing
characteristics. (5V, <25ma. length> 5 microsecond,
pulse rise/fall time < 2 microsecond).

o Polarity or input signal pulse is wrong If the signal ,s
present and has the correct charac1erist1cs. the plus/
minus wires may be switched.

o The load may be jammed
o Driver overheated. Check to see if the overheat

indicator light is on If this is the case, the driver has
shut down because of overheating

o Motor current turned off by a signal being applied to
the AW. OFF terminal. (All WINDINGS OFF.) Remove
signal at A.W, OFF terminal.

o Run self test function to check for miswiring.

o Driver in wrong Input mode.

Power Indicator is Off: 

o AC power not connected. Check the AC power wir
ing.

o Blown fuse. There are two fuses located under the
cover. Contact your local Oriental Motor dealer tor

repair.

DRIVER OR MOTOR OVERHEATS 

o The U PD motor/driver is a high performance device.
The motor and driver normally run warm. Maximum
internal temperature for the driver is 80° C., and tor

the motor is 130° C.
o Ambient Temperature too high. Move motor 10 a

cooler location.
o Motor/Driver is not sufficiently heal sinked. Mount

motor and drive to a metal surface to work as a
heat sink.

o Motor currenl level set too high. Check selling
according to the instructions on page 12.

o Current Cutback at Standstill Overriden. Turn current
cutback switch (A.C.D.) on. 

o Duty cycle too high or running time too long Either
reduce the amount of running lime compared to
stopped time, or improve cooling Cooling can be
improved by either mounting the driver and motor to 
heat conductive metal mounting surfaces, or by apply
ing forced air cooling. II lh1s 1s not possible in your
application, II is recommended thal the next size larger
motor be used. and ltie motor should be run at less than
rated running current. See explanation on page 9.
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MOTOR TURNS ERRATICALLY OR 
TURNS WRONG DIRECTION 
o Motor is mis-wired, or has loose connections.
o Strong electrical noise 1s being picked up by input

signal Imes. Use twisted pair wires. move Input wires
away from electrical noise source. or use shielded
cable.

o 01rec11on signal is being changed at the same time a
step pulse is being received. Change signal timing_

o Run self test function.

MOTOR STOPS OR LOSES STEPS 
DURING ACCELERATION: 
o Load requires a greater torque than the motor can

produce
o Too steep an acceleration ramp.
o Extreme mis-match of load inertia and motor rotor iner

lta.

For all three of the previous problems, a larger 
motor, or a slower acceleration ramp may be needed. 
(Some experimentation is often required in designing 
acceleration ramps for step motors.) Proper motor load 
matching is covered in chapter 4 and 5 of our 
"TECHNICAL INFORMATION ON STEP MOTORS" 
manual. 

o User-supplied pulse generator frequency is not stable
If the pulses are being generated directly from a corn
puler, especially an interrupt driven computer, the
pulse frequency may vary over a wide range causing
the molor to loose steps.

o A stepping motor can only lose steps in groups of ten.
If the number of lost steps is not evenly divisible by ten,
lhen it is a controller or programming problem - not a
motor/driver problem.

o In certain unstable, high performance applications, the
add11ton of a magnet damper may be needed to reduce
the chance of losing steps.

MOTOR IS NOISY 

o Motor/driver combination is too powerful for the toad
being driven. Change to half stepping (remembering
to double the number of steps for each move).
Reduce the running current of the motor down to
match the torque actually require(/ by the load. Add a
magnet damper. Change the ratio of the transmission
between motor and load.

,... ,  



INPUT POWER: UDX5114NA 115V NOMINAL (104V 10 126V), 50/60 Hz. 3.5 AMPS OR LESS 

UDX5·128NA 115V NOMINAL(104V lo 126V), 50/60 Hz, 7.3 AMPS OR LESS 

MOTOR VOLTAGE 162VDC NOMINAL, 180VDC MAXIMUM, PULSE WIDTH MODULATED 

INPUT SIGNAL CIRCUIT 220 OHM. 25mA, OPTICALLY ISOLATED. 10 MICROSECOND PULSE WIDTH MINIMUM 

INPUT SIGNAL OPTIONS DIRECTION AND STEP CLOCK (STANDARD), UP/DOWN CLOCK 

POV)!ER SAVING f::EATURE OUTPUT CURRENT AUTOMATICALLY DROPS TO A80UT 50% OF RUNNING CURRENT 

AFTER 100 MILLISECONDS AT STANDSTILL. (ADJUSTABLE PERCENTAGE) 

AMBIENT TEMPERATURE o· TO 40· C. (32' TO 104· F.) 

DIELECTRIC STRENGTH UNDER NORMAL AMBIENT TEMPERATURE AND HUMIDITY, SUFFICIENT TO WITH-

STAND 1 KVAC APPLIED BETWEEN CASE AND INPUT TERMINALS FOR ONE MINUTE. 

INSULATION RESISTANCE GREATER THAN IOOM OHMS WITH 500VOC POTENTIAL APPLJED BETWEEN CASE 
- AND TERMINALS. 

OVERHEAT PROTECTION OUTPUT CURRENT IS SHUT OFF AND OVERHEAT INDICATOR LIGHTS WHEN 

INTERNAL HEAT SINK TEMPERATURE EXCEEDS 80' C, (SWITCH SELECTABLE 

CURRENT SHUT OFF OVERRIDE) 

DIMENSIONS: UDX5114NA 1.6"(W) x 4.2"(0) x 9.S"(H) (40.6mm x 106.7mm x 241.3mm) 

UDX5128NA 1.8"(W) x 5.4"(0) x 9.5"(H) (45.7mm x 137.2mm x 241.3mm) 

WEIGHT: UDX5114NA 35.2 oz. (1 Kg) 

UDX5128NA 45.8 oz. ( 1 .3 Kg) 

MAX.MOTOR 2.36"<!> 1,4 AMPS/PHASE 

WIND. CURRENT 3.39"¢ 2.8 AMPS/PHASE 

STEP ANGLE ACCURACY ±5 MIN. 

DIELECTRIC STRENGTH UNDER NORMAL AMBIENT TEMPERATURE AND HUMIDITY, SUFFICIENT TO WITH-

STAND 1 KVAC APPLIED BETWEEN CASE AND INPUT TERMINALS FOR ONE MINUTE. 

INSULATION RESISTANCE GREATER THAN 100M OHMS WITH 500VDC POTENTIAL APPLIED BETWEEN CASE 

AND LEADS. 

INSULATION CLASS CLASS B (130
. 
C.) 

MAX. TEMPERATURE RISE WITH 5 PHASES ·ow. (80' C.) 

TEMPERATURE RANGE o· C. TO +so· C., (+32' F. TO +122' F.) 

WEIGHT: 2.36"<,i> PH564-NAA(BA) = 17.6 oz. (0.5 Kg), PH566·NAA(BA) a 26.4 oz. (0.75 Kg), 

PH569-NAA(BA) - 45.8 oz. (1.3 Kg) 

3.39"¢ PH596H-NAA(BA) = 52.9 oz. (1.5 Kg). PH599H·NAA(BA) = 88.2 oz. (2.5 Kg) 

PH5913H-NAA(BA) • 123.5 oz. (3.5 Kg) 
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UPD PACKAGE STEP MOTOR 
MODEL NUMBER MODEL NUMBER 

UPD564-NAA PH564-NAA 
UPD564-NBA PH564-NBA 
UPD566-NAA PH566-NAA 
UPD566-NBA PH566-NBA 
UPD569-NAA PH569-NAA 
UPD569-NBA PH569-NBA 

MOTOR: 

PH560-NDA 

i-----9----t 

'"-'-"----c 
0.19 

-�� 0.197 0.06 

g g1-----+.>..c--+·----y--,,----;-; l--+--
00il 
00, "'""'"'

< 00 
0 1-4=T=� 
., 

.., 

5 LEADS. 23. 6 LENGTH 
U , W 2 

DRIVER: UDX5114NA 

,. 

, t o• 

����������������
·@· 

.. 

I ...,. 
-A-

• I

o���
VEXTA

-�-

., 

o-· 

8�!:@ 
g;:::@ 

I 
'

� 
. 

Ot """• .. 

SHAFT 
TYPE 

SINGLE 
DOUBLE 
SINGLE 
DOUBLE 
SINGLE 
DOUBLE 

LEAD DRIVER DRIVER 
WIRES TYPE MODEL NUMBER 

5 5</, NEW PENTAGON UDX5114NA 
5 5¢ NEW PENTAGON UDX5114NA 
5 5¢ NEW PENTAGON UDX5114NA 
5 5¢ NEW PENTAGON UDX5114NA 
5 5</> NEW PENTAGON UDX5114NA 
5 5¢ NEW PENTAGON UDX5114NA 

MODEL C B 

PH564-N DA 1.65 3.05 

PH566-N DA 2.32 3.72 

PH569-N DA 3.72 5.12 

unit= inch

MOUNTING HARDWARE: 

... 
.., 

"'..,

i--t.57� 

�cB sr1 
\:.�3 5 COUNTERSINK 

c, 0,08 
ci tr

018 
1r

�m �J� 
�

�

.Ot 
w 0.59 

1.57 

�0.01 
018 



UPD PACKAGE STEP MOTOR 
MODEL NUMBER MODEL NUMBER 

UPD533-NAA PH533-NA 
UPD533-NBA PH533-NB 
UPD544-NAA PH544-NA 
UPD544-NBA PH544-NB 
UPD554-NAA PH554-NAA 
UPD554-NBA PH554-NBA 

DRIVER: UOX5107N (Unit= in.) 

o.39--'--,. ,a I I o.59 

0.39 

0.59 

1..----3.94 
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SHAFT LEAD 
TYPE WIRES 

SINGLE 5 
DOUBLE 5 
SINGLE 5 
DOUBLE 5 
SINGLE 5 
DOUBLE 5 

DRIVER DRIVER 
TYPE MODEL NUMBER 

5¢ NEW PENTAGON UDX5107N 
5¢ NEW PENTAGON UDX5107N 
5¢ NEW PENTAGON UDX5107N 
S<t> NEW PENTAGON UDX5107N 
5¢ NEW PENTAGON UDX5107N 
5¢ NEW PENTAGON UDX5107N 

MOUNTING HARDWARE: 
(Unit= in.) 

1.38 
0.59±0.3 

0.79±0.03 

1.38 

it0.08 



UPD PACKAGE 
MODEL NUMBER 

UPD564-NAA 
UPD564-NBA 
UP0566-NAA 
UPD566-NBA 
UPD569-NAA 
UPD569-NBA 

MOTOR: 

PH560-NDA 

DRIVER: UDX5114NA 

" .. ..

1 -o-l 
-• 

0 .... ' 

-+ � 
�• •O\.I'<. 

� 

��ijij00������00�� 
© 

O�u.1:� 
VEXTA 

@ 

15 

STEP MOTOR 
MODEL NUMBER 

PH564-NAA 
PH564-NBA 
PH566-NAA 
PH566-NBA 
PH569-NAA 
PH569-NBA 

lllt<l .. 5( Qlll.,Yf• 
uo.,., • ..,� 

-l:;J· ·-El 

·o··
. -

�Tf. 

SHAFT 
TYPE 

SINGLE 
DOUBLE 
SINGLE 
DOUBLE 
SINGLE 
DOUBLE 

LEAD DRIVER DRIVER 
WIRES TYPE MODEL NUMBER 

5 5<J, NEW PENTAGON UDX5114NA 
5 5<J, NEW PENTAGON UDX5114NA 
5 5<J, NEW PENTAGON UOX5114NA 
5 5<J, NEW PENTAGON UDX5114NA 
5 5<J, NEW PENTAGON UDX5114NA 
5 5<J, NEW PENTAGON UDX5114NA 

MODEL C B 

PH564-N DA 1.65 3.05 

PH566-N DA 2.32 3.72 

PH569-N DA 3.72 5.12 

unit= inch 

MOUNTING HARDWARE: 

.. 
0 

�1 f i f �f i 
\ 7--,3 5 COUNTCRSINK 

=:001 
0 78 

-;r-018 -006 

0.08 

�J� 
Io s� l 

f 



- . . � 

UPD596H-NAA 

UPD596H-NBA 

UPD599H·NAA 

UPD599H-NBA 

UPD5913H·NAA 

UPD5913H·NBA 

-- Full Step 4o Ex 

250 
I I 5VAC, 60HZ 2 SA/PHASE W/0-40 DAMPER -- a ep - P Ex -- • H II St 4 5 

T 
0 
R 

200 

PULLOUT 'f OROUE 

_.._. .... 
� .... ---

�"' r.::.. .....t,. -
\ 

I 

\ 0 150 
u 
E 

� 100 \ 
I 

N 

50 

0 
Is 
V .� 

0.01 0.1 1 10 
SPEED x 1000 STEPS/SEC 

fs: maK,mum no load sta11m9 frequency 

' 

r, 

:'\ r,. 
\ r,. 

� 

-- Full Step 4o Ex 

100 

SOO 
115VAC, 60HZ, 2.8A/PHASE W/D·40 DAMPER a tep -�o ----- H If S 4 • E X 

400 

T 
0 
R 
Q 300 

E 

0 200 

z 
l 
N 

100 

II I 1111 

PULLOUT TORQUE 

J::,,� 

-i-- -

r-, 
� ' 

I� 

� \ 

� 
\ 
I 

I\ 
r-.. 

\ 

\ \ 

� �. ' \ � 

0.01 0.1 t 10 100 
SPEED x 1 O��TEPS/SEeZ.'iX> 

T 

0 
R 

Q 
u 
E 

0 
z

I 
N 

ls: maximum no load s1a,11ng hcouency 

-- Full Step 4o Ex 

SOO 
I I 5VAC, 60HZ, 2.8A/PHASE W/0-40 DAMPER ----- Hall Step 4 5<! E • 

_l • I II IJIJ l 
PULLOUT TORQUE 

700 -?'< 

., :.� I\ 
l-- ---

\ --
600 

� ' 
500 

400 
\ 

300 \ 

200 I\ 

100 

0 � I� 
0.01 0.1 I 10 

SPEED x 1000 STEPS/SEC 
fs ma�,mum no load slarung frequency 

" 

t 

\ 

r,..." � 

100 
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UPD PACKAGE 

MODEL NUMBER 

UPD596H-NAA 
UP0596H-NBA 
UPD599H-NAA 
UPD599H-NBA 
UPD5913H-NAA 
uPosg·.; 3H-NBA 

STEP MOTOR SHAFT 

MODEL NUMBER TYPE 

PH596H-NAA SINGLE 
PH596H-NBA DOUBLE 
PH599H-NAA SINGLE 
PH599H-NBA DOUBLE 
PH5913H-NAA SINGLE 
PH5913H-N BA DOUBLE 

[ 3.35X3.35-J 
.22D1A. -4 HOLES

1 

d � ·� I

te.·�

C fl! � � ! 

-.. SLEADS.23.6LENGTH 
ui::-siyie 3266 AWG 22 

SECTION AA' 

�-r.335 
en 

DRIVER: UDX5128NA 
-A-·�---i-,0--1 tt 

t[=--;--:-- ·tr 
'\ r2 NO. 4 J{'tlfliC 

ij���������ij��� 
()�QJJ�� 
VEXTA 

1----->.•·----1--1 

2.74-

� ............. t. 
\lhlUIU 

LEAD DRIVER DRIVER 

WIRES TYPE MODEL NUMBER 

5 5¢ NEW PENTAGON UDX5128NA 
5 5¢ NEW PENTAGON UDX5128NA 
5 S<t> NEW PENTAGON UOX5128NA 
5 5¢ NEW PENTAGON UDX5128NA 
5 5¢ NEW PENTAGON UOX5128NA 
5 5¢ NEW PENTAGON UDX5128NA 

MODEL C B 

PH596H-N DA 2.52 4.8 

PH599H-N DA 3.82 6.1 

PH 5913H-N DA 5.12 7.4 

unit= inch 

MOUNTING HARDWARE: 

0.12 
<°? -j-1- 0.18 

�11!:.�� 
"' n 

"' 
.., 

0.98 
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2. When Installing more than Two

Drivers
When installing more than two drivers. any rise in the temper
ature of the driver will rise the ambient temperature. Drivers 

should be installed so that a space of at least 20mm is 
maintains between drivers. 
Forced cooling by a cooling fan is recommended when the 
ambient temperature exceed 40 C. 

3. Recommended Place for Driver

Installation
Install drivers in place that meet the following conditions 
•Indoors 
• Ambient temperature is o·c to +40'C (non-freezing) 

• Ambient humidity is less than 85% (non-condensing) 
• Free from dust or corrosive gas 
• Free from water or oil

Note * When auach,ng the driver In a close space such as control box. 
o, somewhere close to a hea1-rad,atong object. vent hole should 
be make to p,event ove,heating of the d1ivers. 

• If the drivers a1e Installed nea, a source of vibration. protect the 
drive from v,btallon with a shock abSO<ber. 

* In the case that the drivers are located close to a large noise 
sou,ce such as high freQuency wetder,ng machine or la,ge 
electromagnctoc switch. etc .. take steos to prevent noise inter
lerence, either by inserting no,se f11ters or connecting the driver 
to a separate circu11 

• Take care tl'tat pieces of conducttve material (folings. pins. 
o,eces of wirings, etc.I not to enter the driver 

t 

8-61 
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�spe·eo.vs.· TORQUE·CHARACTERISTICS 2.36"c/> .. VERS10N 
• "'' �, ' •

',. i '.· . .. I � I 
• 

• • ... .,>, ... • •• • • I • 
• 

• • 

UPD564-NAA 

UPD564-NBA 

T 

0 
R 
0 
u 
E 
0 
z 

I 
N 

UPD566-NAA 

UPD566-NBA 

T 

0 
R 
0 
u 
E 

0 

I 

N 

UPD569-NAA 

UPD569-NBA 

T 

0 
R 

u 
E 

0 
z 
I 
N 

40 
115VAC. 60HZ. t.4A/PHASE, W/0·20 DAMPER 

I I II I II 

PULLOUT TORQUE 

J 1..-::'::: ::-... -
- - -

30 

20 

10 

-- Full Step 4o Ex 
••••• Hall Step 4·51! Ex 

-- -
.......... '"" "°

1

, " 
" 

� 

11 

0 
0.01 

I� :l 
0.1 1 10 100 

SPEED x 1000 STEPS/SEC 
fs.: rna�imum no load starting heqvency 

100 
115VAC, 60HZ, 1.4A/PHASE, W/0·200AMPER 

-- Full Slep 4o Ex 
••••• Half Step 4-50 Ex 

PULLOUT TORQUE 

8() 

60 

40 

20 

0 
0.01 

'--: -
K� ,.. .. =: ---

-- � 

� � 
0 1 1 10 

SPEED x 1000 STEPS/SEC 
fs: maximum no load starting t,equency 

.... 
' 

' 

\ 

\ 

100 

115VAC.60HZ, t 4A/PHASE,W/0·200AMPER 
160 

-- Full Step 40 E, 
····- Hall Step •-Sp Ex 

140 

120 

100 

PU�LOUT
1

TOR
1

0UE 
I _,.. ... I' 

v ..... 
-- � 

\ 

.,,,-- - i' \ 

� --- \ 

I 

\ 
80 

E'O 

40 

20 � 

0 
0.01 

I< 

I� y 

0.1 1 10-

SPEED x 1 000 STEPS/SEC 
fs: ma,umum no load starting frequency 

I 
I 

I 

I 

\ 

I'- ' 

r-., 
100 



) UPD MOTOR/DRIVEFt'-..PACKAGES 3.39"<k· VER.Sl,ON ' .. --�."--. 
• • • • r • • • • • >- • � � • • ,I, • 

UPD PACKAGE STEP MOTOR SHAFT LEAD DRIVER DRIVER 
MODEL NUMBER MODEL NUMBER TYPE WIRES TYPE MODEL NUMBER 

UPD596H-NAA PH596H-NAA SINGLE 5 5</> NEW PENTAGON UDX5128NA 
UPD596H-NBA PH596H-NBA DOUBLE 5 5</> NEW PENTAGON UDX5128NA 
UPD599H-NAA PH599H-NAA SINGLE 5 5</> NEW PENTAGON UDX5128NA 
UPD599H-N BA PH599H-NBA DOUBLE 5 5</> NEW PENTAGON UOX5128NA 
UP05913H-NAA PH5913H-NAA SINGLE 5 5</> NEW PENTAGON UDX5128NA 
UPD5913H-NBA PH5913H-N BA DOUBLE 5 5</> NEW PENTAGON UDX5128NA 

�·�o···:IMEN. s' ·,o· ·N. s·· ', .. :. •. '. • • .' • ' .... ; ·,.• ·:,. • • ,' .•.. . • , .. '• · .. i",\···.:· • • .. , . . , ·.-. •_"·!·�·:
,,\ t ' 1 • ' ' • 0 • ' ' ' ;,I • • • I ' r • : • • ' ' • ,1 ' " •' ,,� : ..,. " . . . . ... . ·' . . . - . � . . .., . 

MOTOR: 

PH590H-NOA 

- 335X335-I. J2DIA� 

'¢ ... : ' 

,IQ.� 
��

:';r I-

5LEADS. 2l6LENGTH 
UL Style 3266 f.WG22 --274--

DRIVER: UDX5128NA 

I O-j 

���������m�� 
o��rn
VEXTA

SECTION AA 

�.335
J.."33 

�. 

----�·----+--I 

........ ..._ ... 
.... , ..... 

87."'i.@ 
§::� �-····� .:..filf,<J.; ... 

� 

·II ;-.......�.-..

VI!� .. 

� ..

MODEL C B 

PH596H-NDA 2.52 4.8 

PH599H-N DA 3.82 6.1 

PH 5913H-N DA 5.12 7.4 

unit= inch 

MOUNTING HARDWARE: 

51: n:��
\ 2-c>l S COUNTERSINK 

a, 
M --'-0.18 

0.12 

T 
"'� 

a=JJ_J_o

I 0791 
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