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Overview

Overview

This manual guides the application engineer through the steps necessary for installation of the Alpha
series digital amplifiers.

All features of the Alpha Series digital amplifier are explained and the procedures for installation and
tuning are covered. The following sections are presented in an order that will make installation easy
for most first time users of the Alpha Series digital amplifiers.

The “Product Description” and “Features” sections provide the application engineers data for system
integration of the Alpha Series digital amplifiers.

Next, MotionMaestroo software is introduced. Enough material is given here to familiarize the
application engineer with the software tools necessary to setup, install and run a motor using the Al-
pha Series digital amplifiers. For additional information refer to the MotionMaestroe Software Guide at
www.Glentek.com.

The application engineer is then guided through a step by step procedure for setup and tuning a digital
servo system.

As always, Glentek application engineers are available to help you in your specific application goals. If
you have any questions at all, we strongly encourage you to contact us and we will help in any way we
can.

Again, thank you and we look forward to providing you a product that will make your system perform at
its very best level.
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Product Description

Glentek’s Alpha Series Digital PWM Brush and Brushless Servo Amplifiers offer the latest in high per-
formance DSP control of both rotary and linear brush and brushless servo motors. With extensive utili-
zation of surface mount technology and special heat transfer techniques, the Alpha Series offers one of
the world’s most powerful products for a given form factor. The Alpha Series employ a Field Oriented
Control method which allows accurate control in both steady state and transient operation. Glentek’s
advanced Space Vector Pulse Width Modulation algorithms allow for maximum utilization of the DC
BUS voltage while minimizing harmonic distortion of the current in the windings of 3-phase AC motors.

The Full Feature servo amplifier operates in current (torque) mode or velocity (RPM) mode, accepts a
+/-10V analog input as a command reference and commutates the motor sinusoidally for ultra smooth
operation at low speeds. The amplifier utilizes an incremental encoder to derive the velocity signal and
to commutate the motor. The absolute commutation angle is usually determined using Hall sensors or
encoder commutation tracks. However, in some cost sensitive applications where slight motor move-
ment is acceptable upon power up, the amplifier can perform a power-on phase finding algorithm which
eliminates the need for Hall sensors or Commutation tracks. The amplifier can also accept a feedback
signal from a tachometer to close the velocity loop. All modes of operation can also be supported util-
izing synchro resolver feedback instead of an encoder. It is best to consult Glentek’s sales application
group. Also, we can customize a serial port digital interface to adapt to your controller as required to
meet your protocols such as Ethernet, CAN, RS485, etc.

Current (Torque) Mode Servo Amplifier

The current mode servo amplifier accepts a +/-10V analog input as a current command (direct torque

command). For this mode of operation, the amplifier provides high current loop bandwidth for high ac-
celeration and high speed applications. Glentek’s high bandwidth current mode amplifiers are utilized
in high performance linear motor digital positioning systems.

Velocity (RPM) Mode Servo Amplifier

The velocity mode servo amplifier accepts a +/-10V analog input as a velocity command. For this
mode of operation, it is always best to use a high line count rotary encoder, typically 5000 or 8192 lines
per revolution as this will give the smoothest response at low speeds. High line count and commuta-
tion tracks are always recommended. Glentek’s high gain / high bandwidth velocity mode amplifiers
are preferred and utilized in many very high performance digital positioning systems.

2-Phase Current Mode Servo Amplifier

The 2-Phase Current Mode servo amplifier accepts two +/-10V analog inputs as current command ref-
erences for two of the motor phases. The third phase is derived from the two reference phases. This
model amplifier does not need any feedback devices and is used with controllers that provide the com-
mutation.
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Product Description

Pulse and Direction Position Mode Servo Amplifier

The Pulse Follower servo amplifier incorporates all the features of the Full Feature servo amplifier and
also accepts two digital pulse inputs as a position command input. The pulse inputs at the amplifier
are terminated by differential line receivers which can be configured to two modes of pulse and direc-
tion position mode servo amplifiers. The motor position and speed are a function of the number of
pulses and the rate of the pulses respectively. They are described as follows:

Pulse (step) and Direction mode

The first input is a pulse train used to establish the absolute distance and velocity of the com-
mand and the second input is a direction signal used to establish the direction of rotation of the
command. Many stepper motor controllers provide this pulse type and allows upgrading a step-
per motor system to a servo motor system without the need to change controllers.

Encoder Follower mode

Two pulse inputs in quadrature, such as the output of an incremental encoder or an encoder pot
determine both command distance and direction. This pulse decoding is useful to slave one mo-
tor to another by connecting the master motor’s encoder output to the slave motor’s pulse inputs.

CANopen Servo Amplifier

The CANopen servo amplifier incorporates all the features of the Full Feature servo amplifier and also
accepts a high speed serial digital command input. The digital command can be a current command if
the amplifier is operating in Current Mode, a velocity command if the amplifier is operating in Velocity
Mode, a two phase current command if the amplifier is operating in Two Phase Current Mode, and a
position command if the amplifier is operating in Pulse and Direction Position Mode. The CAN protocol
is in compliance with CAN in Automation (CiA) DS-301 V4.02 standard. See CANopen Installation and
Operation Manual for more detail.
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CE compliant:
FOC:

Digital current loops:

Digitally tuned:

Silent operation:

Wide operating voltage:

Direct AC operation:

External logic supply:
(SMC94XX, SMC9515)
(SMC9508)

RS-232 or RS-485:
(RS-485 is optional)

CANopen:

Encoder output divider:

(Optional)

Encoder feedback:

Tachometer feedback:

Parametric filtering:

Sinusoidal commutation:

Features

All servo amplifiers are CE marked.

All Alpha Series employ Field Oriented Control method which al-
lows accurate control in both steady state or transient operation.

Current loop bandwidths up to 3 kHz.

All parameters set digitally. No potentiometers to adjust. DSP
control for the ultimate in high performance.

25 kHz PWM standard.

24-370 VDC for Amplifier modules. All stand-alone and multi axis
versions can be ordered for operation from either 110-130 VAC or
208-240 VAC (single or 3-phase, 50/60 Hz).

Note: Non-standard voltages can be ordered on request.

The stand-alone units and multi-axis chassis include DC BUS
power supplies, cooling fans and a regen clamp with dumping re-
sistor

Note: SMX9415-1D-1 Stand Alone does not have a regen clamp.

24 - 48VDC, 600mA min @ 24VDC.
5VDC @ 1A min.
Powers all amplifier logic and encoder.

High speed (115.2K baud) serial communication interface for
setup and tuning.

High speed (up to 1 Mb/s) serial communication interface for
communications between nodes in real-time control applications.

The encoder input signal can be divided by a user selectable
integer 1-8 for the encoder output signal.

Note: Non-standard frequency divisor can be ordered on request.

Accepts nominal encoder signals up to 5 MHz (maximum fre-
quency of up to 10 MHz is possible, but is system dependent).

Accepts analog signals from all types of tachometer feedback.

Provides control engineers advanced filtering to eliminate un-
wanted system mechanical resonance.

For the ultimate in efficiency and smooth motion, Commutates
from almost any resolution linear or rotary encoder.

Smart-Comm Initialization: Eliminates the need for Hall sensor or commutation tracks for

Auto Phase Finding:

many applications.

Plug and Play for all types of three phase brushless motors.
Provides control engineers the ability to connect any motor leads
to any amplifier motor outputs. The amplifier's smart algorithm
will automatically find and align the motor phases to allow for the
most optimized smoothness and efficient commutation.
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Features

e Auto Phase Advance: Glentek’s advanced algorithms incorporated in the Alpha Series
drives, automatically provide phase advance, insuring that the
current is delivered at the appropriate time, and provides the most
efficient operation.

e Space Vector Modulation: Glentek’s advanced algorithms allow for maximum utilization of
the DC BUS voltage while generating minimum harmonic distor-
tion of the currents in the winding of 3-phase AC motor.

e Software configurable: Glentek’s Windows™ based MotionMaestroo software provides
ease of set-up, monitoring and tuning with no previous program-
ming experience required. This software is Windows™
95/98/2000/XP, NT, Vista, and 7 compatible.

¢ Non-volatile memory: All parameters are stored in non-volatile memory
for reliable start up. In addition, up to two different configurations
can be stored in the amplifier’s non-volatile memory.

¢ Dedicated inputs: +/- position limits, inhibit, fault , motor over temp, reset signal,
+/- 10V analog input, Pulse & Direction, and 2-phase current com-
mand.

o Dedicated outputs: Up to two selectable analog monitor signals, fault and encoder
output.

¢ Relay outputs: These two pins provide an interface for the relay. They turn on .

(Optional) when desired condition occurred.
e Complete isolation: Complete optical isolation between signal and power stage.

Note: SMX9508 is non-isolated. Therefore, an isolated power
supply is recommended for optimal performance.

¢ Fault protection: Short from output to output, short from output to ground, amplifier
RMS over current, amplifier under/over voltage, amplifier over
temperature, motor over temperature.

e Status indicator: 7-segment display indicates amplifier status and diagnostics.

Note: For SMX9508, the status indicator is made up of a Red and
a Green LEDs.

¢ Three basic models: Covering all servo needs, the Alpha Series includes a full feature
current/velocity amplifier, a 2-phase input current amplifier, and a
pulse following amplifier for all Brush and Brushless motors.

e On-the-fly mode switching: This feature allows the amplifier to switch between any mode of
operations on-the-fly. That is, the amplifier can switch between
current to velocity (or velocity to current), current to position (or
position to current), and velocity to position (or position to veloc
ity) while the motor is in motion. This feature is available upon
request. Please contact Glentek application engineers for assis-
tance.

e SMT construction: Provides ultra compact size, cost competitive package and high
reliability.

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026 1




Alpha Series Digital PWM Amplifier Manual

Standard Operating Conditions

Temperature
Min. =0°C
Max. = 60° C

Humidity Range
5-95% Non-condensing

Altitude

This amplifier is rated for up to 1000m, above which performance may deteriorate.
Shock

Do not expose the amplifier to sudden shock (dropping, shaking, etc...)
Vibration

Do not install the amplifier in an area prone to constant vibration.

Electromagnetic Interference
Do not install the amplifier near sources of EMI

Atmospheric Pollutants
Do not install the amplifier in an environment where the atmosphere contains pollutants
such as dust, corrosives, etc...

Water
Keep the amplifier away from all water hazards, including pipes that may accumulate
condensation and areas that can become excessively humid.

Overheating
Ensure that the amplifier’s air vents are not obstructed. Allow a clearance of 75mm
(minimum) above the amplifier for proper ventilation.
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Diagrams
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Command Input Control Diagram
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Current Control Loop Diagram
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Software

Amplifier Setup Software

MotionMaestroe is Glentek's Windows based application software that was designed to communicate
with the Alpha series digital amplifiers. MotionMaestro© has many dialogs with values shown in engi-
neering units to make it easy to select and setup the features of the amplifier. MotionMaestroe utilizes
the standard binary command set and protocols. Although it is not necessary to use MotionMaestroe,
installation, setup and tuning is made easier through its use. For more information please refer to the
MotionMaestroe Software Guide at www.Glentek.com.

MotionMaestroe has many features that allow application engineers to easily configure a digital amp to
an application. It has a terminal mode that operates at 115k baud transmission rates, an oscilloscope
that can be used to monitor amplifier signals and a tuning dialog that can be used to control the motor
input. By using the oscilloscope and tuning dialog, one can monitor step response to determine filter
parameters for optimal control loop performance.

Glentek developed a Communication Module CM998-1 to provide Ethernet communication between
the Host computer that is running MotionMaestroe and the amplifier. The Host computer communi-
cates with the CM998-1 by Ethernet, and the CM998-1 communicates with the amplifier by RS-232 or
RS485 (you must have the proper serial cable wired as described in the Amplifier Connection Interface
section of this manual). The CM998-1 is plug-and-play, and there is no special setup required. Please
contact one of Glentek’s sale engineers for further details.

MotionMaestro® Installation

MotionMaestroe requires Windows95, Windows 98 SE, Windows ME, Windows NT 4.0, Windows
2000, Windows XP, Windows Vista or Windows 7 operating system running on a PC with at least one
serial port. It is suggested that you have no less than 3 megabytes of application program disk space
remaining on the hard drive prior to installation. The MotionMaestroe install disk is setup to utilize In-
stall Shield to simplify installation. There are only a few setup options offered. In general you can
press NEXT or YES until installation is complete. When installation is completed, you will find a Mo-
tionMaestroe shortcut on the windows Start\Programs menu.

DO NOT RUN MOTIONMAESTRO® UNTIL YOU HAVE READ ALL OF THIS SECTION.

The MotionMaestrooe installation program is named Setup.exe. It is found in the MotionMaestro©
\disk1 directory of the distribution CD. The installation will create a Glentek folder in the Program Files
folder. A MotionMaestroe_X X folder is created where _X_X matches the version number. You can
have multiple versions of MotionMaestroe installed, if you wish, and they will be placed into their own
directories.
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MotionMaestro© amplifier setup features.

This section of this manual is an introduction to MotionMaestro’se features that are required for instal-
lation and setup of the Alpha series amplifiers. Only those features of MotionMaestroe required for de-
fining motor characteristics are covered. This is not meant to be a step by step tutorial. The
“Connecting the Amplifier to the motor” section is intended as a tutorial for motor setup. You may need
to refer to this section when setting up a motor. The following features are reviewed here.

Commutation Setup.
Gearing/Encoders Setup.
Trajectory Generator.

10. Filters.

11. Analog I/O setup.

12. Oscilloscope.

13. Terminal Window.

14. Amplifier Status.

15. Control Panel.

16. Motor Tuning.

17. Saving parameters.

18. Backing up a copy of amplifier parameters.

1. Opening of communications.
2. Model Information.

3. Digital IO setup.

4. Mode setup.

5. Motor Parameters.

6. Motor Safety.

7.

8.

9.

Opening of communications

Before MotionMaestro© can be used, communications must be established between the amplifier and
the PC that MotionMaestro® is running on. Before opening communications in MotionMaestro©, you
must decide what communication method between the Host computer and amplifier is used (RS-232
only, Ethernet to RS-232 or Ethernet to RS-485 using Communication Module CM998-1) and have a
serial communications cable wired as described in the Amplifier Connection Interface section of this
manual.

When MotionMaestroe is directed to establish communications with the amplifier, the amplifier is que-

ried for a model ID and Firmware version. MotionMaestro© will configure itself and select the appropri-
ate configuration files based on the amplifier returned values.

There are extensive help screens under the Help menu. Select Help Topics and you can read about
the usage of MotionMaestroe and it’s features.

Open communications by selecting the “Open” option on MotionMaestro’s© main menu tool bar.

% MotionMaestro [Z@”’__(\

Fie Edt Tools BesufualeEne Setup  Status  View  Window Help

0] <[ I (] 5 1] =[] g
COM Status _|

Open - To make connection with an amplifier
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Depending on which communication method between the Host computer and amplifier is used, one of
the following two screens for establishing communication link would be opened.

W c i e .d [fthe communication method is by RS-232 between the
[ Host computer and amplifier, the “Open Communica-
LUHT:::IIE'C port the controller is connected to. — t|onS” WlndOW IS dlsplayed
Baud Rate
Characters per second transmission rate times 10. i
b B0 ED) B G TRER e 4 Select the COM port that you connected the serial port
Clalree==) FEREIREES  ron cable to and ensure that a baud rate of 115200 is se-
£ EOMI E |200 lected. Click and select the check box next to Alpha Se-
( COMz: (5 . . g . .
~ COM3: e 384 [ Alpha Series ries (to distinguish from Omega Series protocol). When
; gmg ; 2o = you press OK, MotionMaestroe will query the amplifier to
¥ . HSUT . g .
¢ COMS: determine what amplifier model is connected.
® COM?:
 COMS: Cancal ‘ = MotianMaestro ‘772‘
| Fle Edit Tools Communications Setup St View  Window Help

Dl|E| &= &] plolal B x| == 2

Open Communications dialog box using
RS-232 between Host computer to amplifier

COM Status ||SAGMA
Handshaking .

Syntax ||
Transmit .
Receive .

TH Checksum .

R Checksum .

But Owertlow .
Baud rate lm
Addrass lm
Errars; l—[l
E;;jmand lw
[ b
MotionMaestro’s main window using RS-232

If communications is established, you should see a screen
similar to the “MotionMaestro’s main window using RS232”
with all green communications status indicators.

If the communication method is by Ethernet to RS-
232 or Ethernet to RS-485 using Communication
il Descrpten S || Module CM998-1 between the Host computer and

Gtkhet Module GkNet@200.100.200.31

Select Communications Link &|

creel | | amplifier, the “Select Communications Link” window
e is displayed.

Click and select the check box next to Alpha Series
(to distinguish from Omega Series protocol). Click
to highlight “GtkNet Module”, and click on “Open

_eenik || ink”. When you press OK, MotionMaestroe will
koo, | query the amplifier to determine what amplifier
refreshList | | model is connected.

Open Communications dialog box using Ethernet be- 2 otantansio : E"ﬁ"'
tween Host computer to amplifier via Communication e T%:m"j@@ _“% S.j”_ V:W=ﬂ§|°w =
Module CM998-1 ey
Handshaking [
Syntax .
If communications is established, you should see a screen T =

similar to the “MotionMaestro’s main window using
Ethernet” with all green communications status indicators.

TX Checksurm .
Fo<Checksum [

Buf Overflow .

Baud rate

—
Address: lm
Erars l—g

Carmmand
Load: i

[ hom[
MotionMaestro’s main window using Ethernet
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Below, MotionMaestro’s main window is shown where communications are successfully opened and
various setup and monitoring screens are activated. These active screens do not necessarily need to
remain within MotionMaestro’s main window, they may reside anywhere on the Windows desktop.

Analog In Scale:

Fimiware Parthiumber | number, power board number and logic board number.

2% MotionMaestro
File Edit Tools Communications Setup Status  Wiew  Window Help
D|E| & (=R 2 Dle|e] B e 2|
ontrol Panel [] Oscilloscope | COM Status |Matlil!
EMABLE AMP ‘- STOP ‘ 25000.0 randshakra .
Ky ) Suntax
Current Command : .
Tach. Reverse: ¥ Actual Yelocity [APM] 0.00 o ,— 20000.0 Transmit .
J Receive .
1,000 Current [Amps]: 1] 0.00 1.000 15000.0
T Checksum .
g i 2 2 10000.0 R Checksun [
GITLG Buf Dverflow .
Pasitioning o Baudrate: [ 115200
Paints Offsets Sample Rate (ms: 5 : Address: rﬁ@
0 S 5000.0 Enors: ’—3
i ] Fome [z
i Set Position M -10000.0
Fault Reset ‘ Options | Dane | FRecord ‘D -15000.0
The control panel allows the user to A
command current, wvelocity or = -20000.0
osition to an amplifier without the
ieedtof i;auing clsmmands throuq}tl' a hr] -25000.0
1 = M Digi... [~ | 11|[X]
[ Lmitr |
[ HW Inhibit__|
[ HallU |
UM
MotionMaestro’s Sever activated windows
Il Model Info
Madiel info Balance Model Information
Engineering Current Offsets i . .
el R ||| REheses = For.mformatlonlal purposes, you can refer to the.ModeI Info.c.ilalog
bewsra: [0 || | sPhess: [ | | tO view thg de§|gn features and limits of the partlcu!ar ampllflgr.
logiebe oo | Temese [ s | | 10 View this dialog, you must select the “Tools” option on Motion-
liull scale A [BIT0 Maestro’se main menu tool bar, then select “Model Info”.
FirmiAdare Wersion
| continuous: |15 ,7404
Imax: 50 Here you will be able to view your firmware version, amp model
10
L s
Bus CwverYaolt 450 Y
Bus Underolt |70 . | In addition, MotionMaestro’s Model Info dialog window will dis-

o
=
=]

Bus Vol Scale:

play amplifier settings. For example, on the left these settings
are current balance offsets, current feedback, continuous current
fo smplitier paransters, This s intended and peak current settings. These settings, in addition to the Bus
Hodel Muber under-voltage and over-voltage settings, are useful informational
tools and are required if the user performs his own scaling of am-

Model Info Box plifier values.

The Model Info Zetup dialog allows access

153

|£
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Digital 1/0 setup

The Digital 1/0 settings can be used to tailor the
amplifier digital signal inputs to the requirements
of your application. Failure to properly setup the
Digital 1/0 signals may result in the amplifier
powering up in a fault condition. (Or worse yet a
reset condition). To view this dialog, select the
“Setup” option on MotionMaestro’se main menu
tool bar, then select “Digital 10...”. Digital I/0
signals can be active high or active low depend-
ing on the applications. The Motor Over Heated
condition is a good example. From this window
you can modify what state the amplifier consid-
ers to be a Motor Over Heated fault condition,
either high or low.

On this window there are two sets of check-
boxes, for each signal, Wkg and Amp. Amp
displays the current amp setting while Wkg dis-
plays the users choice. The amp is automati-
cally updated as the Wkg box changes.

=

. Control Input Type
Amplifier Mode setup v Analag
The full featured amplifier can operate in either current or velocity P

mode. By selecting the “Setup Mode...” item on the “Setup” option r
menu, you can configure the amplifier to operate in desired mode.

MotionMaestroe uses the Mode setting to determine text and op-
tions on many of the dialog display windows. For example, when
the Alpha series amplifiers are in current mode, parameters on the
Tuning dialog pertaining to the velocity loop are not available.

Engineering unit scaling used internally by MotionMaestroe is also

adjusted to reflect proper units based on mode.

Motor Safety setup

Bl setup Digital Input/Output
Whkg  Amp Whkg  Amp “Whkg Amp
Active Low Disable Fault Pin Function
Limit Positve | [ [ F Fault Out Active Low @ &
Lritilacaibol Sl e o = Fault Out Active High
MHIDHA BN (e i Al e Rl W O
H
Motor Owver Heated 2 [~ v I~ Amp Ready. Active High ¢ —
== External Reset [ I~ I [=
Encoder Fault 2 Break Delay Time LD
I~ I~ ~ =
Go Stop [v 3 — —
E-Stop - ] [ T

** Pull Up Limits

Inhibit and Reset 4 = Done

Input Actiwve Low A
The active level of the following signals can be selected. When an item
in this group is checked, the associated signal is active on a low
voltage lewvel.

**NOTE : v

Dialog box for setting digital I/O active level

Bl Setup Command Mode g|
Modes of Operation

I
[~ “elocity Loop Closed
[~ Position Loop Closed

P/ Pulse Follower Inputs

“T—I—I—IT

Done

Modes of Operation -~
Change anplifier to one of the
modes that are listed below.
Action is immediate upon checking
a selection. A

Dialog box for setting amplifier mode

Motor safety is where limits to protect the motor are

entered. The “Motor Safety Setup” dialog is avail-
able from the “Setup” menu. There are two sets of

boxes, one labeled Working, the other Amplifier.
Amplifier displays the current amp setting while

X

Bl Setup Motor Safety

Working
Current Limit (armps): ‘ED-DD

Amplifier
|3u.un

EMABLE AbP
Low Speed Electronic Circuit Breaker

Working displays the users selection. Here you can
setup a maximum current limit, and low speed Motor
safety is where limits to protect the motor are en-
tered. In order to update the motor parameters in
the amplifier, the amp must be disabled. You can do
this by clicking on the “Disable/Enable Amp” button
first, then the “Send Values To Amp” button. Press-
ing F1 displays the dialogs help text. After the val-
ues are sent to the amp, you may test the values by
enabling the amplifier.

Ttipp Current (amps): ‘1 5.00

|15.un

TripTime (sec): ‘2 ili]

Current Fold Back

|2 oo

Trip Current (armps): ‘

Rate (@mps/sec): ‘

Send VWalues to Amp
Done

The Motor Safety Setup dialog allows access to amplifier ~
parameters that limit the awplifier to application determined

zafe values.
Current Limit

Dialog box for setting up motor safety parameters

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026
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Working Armplifier
Note: Glentek recommends that you use the “Setup _ _
9 . P Motor Resistance (ohms): |1.1U |1.1U
Motor Parameters” tuning, and only use the “Setup
Auto/Manual Current Loop Tuning” window when Motor Inductance (mk): [1.44 i
you want some preliminary values to start with. Nominal DC Buss (volts):  [160 |160
Current Loop Bandwidth (Hz): 3999 3993
Select “Motor Parameters” on the “Setup” menu to acti- Proparinal Cunent Gain (%) [4.420 420
vate the Motor Parameters dialog. The Motor Parame- o CurontGa e =
. . . . ESR . .
ters dialog is used to set digital current loop gains. Mo- gl i G ()
tionMaestroe will calculate current loop gains based on Y . ‘
the values entered. Select “Motor Parameters” on the ENABLE AMP Done
“Setup” menu to activate this dialog. Q
Setup Auto/Manual Current Loop Tuning ‘
Motor Resistance and Inductance are entered as phase is Mlalon displors the curzent netor pavemecers B
to phase values. If these values are not indicated on Ja7ed In the Splifier and ueing these paranerers
the motor label, you can determine these values by digital awplifiers. 3
measuring the resistance or inductance between two kil

motor wires connecting two phases of the motor. Nomi-
nal DC bus voltage is the regulated bus voltage, 160 or
320 volts typically. Current loop bandwidth is a meas-
ure of the current loops responsiveness. Generally you want this to be as high as possible. A good
starting point is 1500 Hz. In order to update the motor parameters in the amplifier, the amp must be
disabled. You can do this by clicking on the “Disable/Enable Amp” button first then the “Send Values
To Amp” button. Pressing F1 displays the dialogs help text.

. 2+ Auto/Manual Current Loop Tuning Setup
Select “Setup Auto/Manual Current Loop Tuning” button

Dialog box for entering motor parameters

_ - on the “Setup Motor Parameters” window to activate this
Warking Armplifier dlalog
KMaotor Resistance (ohms): |1 10 |1.1D '
] Ind h: . .
star Inductance (rah): 144 I Motor Resistance, Inductance, and Nominal DC Buss
Norminal DC Buss (volts): [150 160 voltage can be entered here if not already done so in
Proporiianal Gain (GIP): [3549 1448 the “Setup Motor Parameters” window. 1-Phase is se-
integral Gein (Gl [133 7 Iec_ted w_hen amplifier drive_s brush type DC motor or
Derivtive Gein @D): P o voice coil motor. 3-Phase is selected when amplifier
' drives 3 phase brushless motor.
Master Gain (GIM): [15 |64
EizEnD By | j4250 There are two tuning methods that a user can choose.
— o Ao Taig W el Tt The auto tuning method is used to generate some pre-
R ATDE) | M A liminary values. In order to activate this method, Auto
| e Tuning and motor type boxes are checked, then Calcu-
ENABLE AMP Send Values o Amp Done ‘ late Auto Tuplng button is depressed. The P.roportlonal,
Integral, Derivative, Master gains, and Effective Band-
o = S—— | with values are automatically calculated and optimized.
e Gl Bt e 3 e 5 B o You may also opt to use manual tuning method where
or marmally tune the current loop. - the gaInS Can be altered In thIS mOde, the Manual Tun'
. ing and motor type boxes are checked. Then all current
Tiis 19 the phase-tocphase pesistence of the ) loop gains may be adjusted and the new values send to
the amplifier while viewing the current loop response
Dialog box for entering motor and W|th an oscnlpscope or running a bode plot. For manual
current loop auto/manual tuning tunlpg setup information, refer to Current (Torque) mode
parameters Tuning section on page 46.
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.
Commutation Setup I
The Commutation dialog window allows re ’ p; Brisess Woking  Amplter
you to define a motor's commutation char- e 5| S ol c
acteristics. Here you specify motor com- Unes perPaveluion [2500 [0 Proportoretcan [ [
mutation parameters, .c.orr.ection and meth- e % % L
ods, and encoder positioning. In the motor Gomn Count Rollover [TT000 [f000 e
section, most of the boxes are calculations e N i N Frecurenomps [ [
based on your selected motor parameters. Frace Lead Remang Tmetsess | [
Select “Commutation...” on the “Setup” i | S| U
menu to activate the dialog on the right. Prnse Los fogriPPby 000 [f00 Bt

Correction Method O

Working Amplifier

If Hall sensors or encoder commutation Jaese @ @ e
tracks are utilized, they need to be selected e c e -
under “Commutation Method”. Then, “Hall Indexfoet(legi p0 i Lpteec BINC c
Edge” needs to be chosen as correction Wl SignalChset(dech 000 PO comuaisnwaeiom

type. For information on Smart-Comm, re-
fer to the Smart-Comm section on page 89.
Finally, “Number of Poles” and “Lines per
Revolution” need to be entered (Rotary).

Warking  Ampliier
@ e
» o

Sinusaidal

Send Values 1o Amp

oo |

Trapezaidal

ENABLE AMP
Encoder Data

Fosition: |0

Encoder Reverse: [

Selecting linear instead of rotary will display
parameters that are specific to a linear mo-

This dialog supplies access to all of the paramerers that define a motors commutation characteristica.
Working

This coluwn displays the current working parameters., These do not affect amplifier performance.
amplifier

This coluun displays the current parameters That reside in the amplifier,

~

tor.

Dialog box for setting up motor commutation

For additional information on edit box parameters, you may go to the help dialog at the bottom of the
“Setup Commutation” window. You can scroll through the help dialog with the up or down arrows or

press F1 to view the dialog help text in notepad.

The working column represents modified values that are sent to the amplifier when clicking the “Send

Values to Amp” button. In order to update the c
can do this by clicking on the “Disable/Enable A

Il Setup Electronic Gearing

Electronic Gearing
Working Amplifier
Giear Qut[PGO] |1 ‘1 [~ Reverse
Gear In [FGI): |1 1
Link Ratio [PGO/PGI]: |‘I_DDDD ‘1.0000
Gear In Factor [PGF]: |429498?295 ‘429496?295
t"“ i i i
- i i i EMABLE AMP
Send Values to Amp | Done
The Setup Electronic Gearing dialog allows setup -~
and access of encoder configquration parameters. —
Electronic Gearing
Gear Out
Number of counts for every number of gear in. i

Gearing/Encoders Setup Dialog

ommutation values, the amp must be disabled. You
mp” button.

Electronic Gearing Setup

To view the Encoder dialog window, you select the
“Setup” option on MotionMaestro’s© main menu tool
bar, then select “Gearing/Encoders...”. The encoder
setup dialog allows configuring the gearing ratio for
Pulse and Direction Position Mode Servo Amplifier.
This window is only active or available when the ampli-
fier is in “Position” mode.

“Gear Out” is the value of position counts that the mo-
tor would move for every number of gear in.

“Gear In” is the number of counts coming into the am-
plifier for every increment in the input position counter.
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Trajectory Generator Setup

The Trajectory setup dialog window will allow you to
limit the change of velocity or current command.
When command is directed away from zero it's
“acceleration” or when directed toward zero it's
“deceleration”. If velocity is below the value in “Zero
Speed Window”, then the ZSW bit in system status
register is set. “Velocity Limit” set the maximum ve-
locity that a motor is allowed to achieve. You can
view this dialog by selecting the “Setup” option on

TRAJECTORY SETUP

Working Amplifier

Acceleration [Amps/sec)  [M959.253 4959253

Deceleration [Smpsfsec): 4953.253 4953.253
Zero Speed Window | 31.738 1.7

Welocity Limit [RPR]; 3243538 3243598

V¥ Acceleration Disabled

v Deceleration Dizabled

[one

Acceleration
Limit on change of velocity or cukreht command when
command is directed away from zero. Boxes are greyed
out if in Position mode. To disable check

MotionMaestro’s© main menu tool bar, then select
“Trajectory Generator...”.

Coefficient Generation Filter Coefficients
|LP1 v | |Low Pass, 1st Order Warking Amplifier
A2: o |0
Band'Width: (320
ane Al [30234 30234
B2: [0 o
B1: [1267 [1267
BO: 1267 [1267
Generate Scale: |D |D
Filter Set Mame
|3415 STANDARD |
EMAELE AP
Load | Sawe |
Filters ~ E—
There are three cascaded filters in the forward
loop. They are named First, Second and Third. There
iz one filter in the feedback loop. It is named Done
Feedhack. 411 four filters can be edited and b

Filters Setup Dialog

Trajectory Setup Dialog

Filters Setup

To view the filter dialog window, select the
“Setup” option on MotionMaestro’se main menu
tool bar, then select “Filters...”. At this point,
select which of the four filters you would like to
view/program. Three of the filters are cascaded
filters in the forward loop and one is a filter in
the encoder feedback loop. All four filters can
be edited and displayed at the same time, but
need to be opened one a time.

From these windows, MotionMaestroe allows
you to enter values for defined filter equations.
These equations were derived using the Tustin
transform to convert variables in the frequency
domain to coefficients for the digital domain
equations. The first step in generating new co-
efficients is to select the type of filter desired.,
such as LL1, LP1,CLP1, etc. Once the type of
filter is selected, the appropriate input edit
boxes will be displayed.

Analog Input/Output Setup | PeTE——
The Analog Input/Output setup dialog | neiogimpusenp P — Ansiog Output Setup
window will allow you to setup the ana- o O e el 'fﬂ”;’:ﬂ""““f“’“‘lmo . =
log signal gains that command the amp ) e = )
and the analog output signals that L N, SgnelOfet [T0000 =] [poo00 vets
H i : |0.0000 | |0.0000 Signal Test: | [00000 Volts
monitor the status of the amp. The i = e
“Analog Input Setup” section on the left | assgneicen [ [ Amasivon LI
. . . e - ’7 ’7 5 Signal Source: [Velocity Measured R
of the dialog window is amplifier mode : SignalGein: [0 = [0 %
depe_n_der_mt._ For example, when the panSignalOffese I =] [N ks SignalOfser [00000 =] [o0000 voks
ampl!flgr IZ in Cl;{/rel?t mzde,hthetf‘lgnal G =[O SignaiTest [0 = [0000 s
gain is in Amps/Volt, and when the am-
plifier is in velocity mode, the signal i e e e e e U G T e e o e e o
. . . the amp immediately upon entry. Dane
ga|n |S |n RPMNOIt Ma;:g“::p:::.ietw e

The “Analog Output Setup” section on
the right of the dialog window allows

Dialog box for

setting the analog input/output command signals

setting up any signal to be monitor such as current or velocity of the motor, and the signal can be
scaled higher or lower without affecting the signal input. One channel is default, and up to two (2)
channels of different output sources can be monitor at the same time (need to specify when ordering).

26 Glentek Inc. 208 Standard Street, El Segundo

, California 90245, U.S.A. (310) 322-3026




Software

. 3 MotionMaestro : E|[Z|
OSCIllOSCOpe setup File  Edit Communications Setup  Status  View  Window  Help
The Oscilloscope can either be accessed under the = - & | == e
I ” . . ) . . il 1
Tools” option on MotionMaestro’s© main menu or via a e oM Siate

Terminal Window...  —
button on the toolbar. Hencsraking [
Contral Panel Syntax .
Transmit .
Receive .
Backup Amp
Restore Backup TRRChEEEm .
Fi Checksum .
Buf Crverflow .

Baud rate: 115200
Address:  [NONE w

Errors 0

Cormrmand

Load: 0w

Scope in Tools tab

There is a “setup” window and a “trace display” [FEr—— O
window for the Oscilloscope. The Oscilloscope | swpesiues sl
setup window provides for setup of the parame- | " Tm ¥ feseemne e )

. . . ata Samplin Browse.
ters needed to define the signals to be dis- B ]| — [Eoe. |
played on the Trace WIndOW. Suggested Rate (ms): [10 Max Samplas: Data

Source: |Current Measured -

] H ” H . XA.X‘S B Y"’_\XIS kit Description
Scope Attributes” define the X-Y attributes of s e i ;t

i i i —_ 3 ICKE: Qs et
the Tracg display. An. example is ).(-AXIS. = Dl e R ) P e
Time, this sets the units of the X axis to time. T
The range can be set for both the X and Y AXis, | fecs o 3@ |" p

N l:.:fzrd test data to a file. : Sl e
along with the data rate parameters. IR e NDE B freow SN SRR
b es e e e Select Trace

“Trace Attributes” alters the data source and o @ @ | [dees

Allows user to select the recording file name wia the
browser.

turns on/off different traces. You can monitor Cance B
up to three traces at one time. All traces are
color coded on the Oscilloscope Trace screen. Oscilloscope Setup Screen

[IE3

The Recording Data section is useful for recording test data to a file. The “File” specifies the name of
the file that sampled data will be saved to when the record button is activated on the “Trace display”
window. By default these files are saved as .csv file type. When .csv is the file type, the files can be
viewed with Microsoft EXCEL.

The Oscilloscope Trace display screen can display up to three
' active traces on the display. Each trace is color coded and la-
pmos [ beled in the key. The sample rate is also displayed for conven-
— ience. The screen can be resized for versatility. Depressing
e the record button will allow you to record a portion of the trace
P—— waves. When record is activated a red light will be displayed
s | near the button.
recod |

Oscilloscope Display Screen
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Terminal Window

The Terminal Window can either be accessed under the “Tools” Terminal1  [= B
option on MotionMaestro’se main menu or via a button on the toolbar. The Ter- [§ '
minal has direct communication to the amplifier. You can command the amplifier
by typing commands to the terminal window. For example, typing BV then the
enter key will send the request to read the Bus Voltage in the amplifier. If you
wanted to change the Bus Voltage you would type BV200 then press enter. This
would change the Bus Voltage to 200. Query command use just the ASCII letters
of the command, where set commands use both Letters and a numerical value
for an argument. Caution must be used when this window is activated due to the  Torminal Window
possibility of entering commands which would have undesirable effects.

Amplifier Status

MotionMaestroe has a variety of status displays that assists the application engineer in setting up am-
plifier or diagnosing a amplifier setup. Rather than showing all possible status on one dialog, Motion-
Maestroe has been designed so that only those applicable to the situation at hand can be displayed.
These dialogs continuously send queries to the amplifier to determine the amplifiers current status.
The size and location of each status display is saved when exiting the display. When returning to the
status the last size and position is used in positioning the window. F1 can be pressed to obtain help on
the various items or status in the current dialog.

Control Loop Signals

Current Welocity Position

Commanded: -3000 [ | Commanded: 0w Cammanded: 0l ContrOI LOOp Signa|S
Meseured: [ 026 [V | Messured 0| Messured: 1 ¥ | This dialog is useful for determining if an am-
Limit: [ 30,00 [+ Errar ol Errar. 1 | plifier control loop is responding properly.

RCammand: [ [ @APM  ( Counts Commanded and measured current can be

SCommand: [ | | | ~ — |displayed as well as the motors current veloc-
TCommand: | [ | | - !ty a“nd position. Display this dialo% by selegt-
@ Amps  C RawUnis | | - ing “Status\Control Loop Signals...” or by util-

i g izing MotionMaestro’s toolbar.

Dialog for observing control loop status

Digital Inputs

This dialog indicates the state of digital inputs coming into the ampli-

fier. Digital inputs are those inputs that can be characterized as being Limit +

active or inactive. They are typically associated with one of the con- Limit -

troller input and output signal pins. See the associated pin in the hard- oy
ware section for a description of the digital input of interest. Display Hardware Inhibit
this dialog by selecting “Status\Inputs\Digital...” or by utilizing Motion- Motor Temp
Maestro’s toolbar . Amp Temo

External Beset
Hall U
E1RY
Hall W

Status Display Digital inputs
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== Faults Faults
' Faults occur on conditions that make it impossible to oper-
m ate the amplifier in a safe and stable condition. When a
. fault condition occurs, the amplifier is disabled. The ampli-
fier must be reset either with the hardware reset switch or
with software (Control Panel dialog) or through the exter-
nal reset pin. Conditions that cause faults are over cur-
rents, high or low bus voltages, excessive operating tem-
peratures, and faulty sensors or amplifier hardware. An
external fault can be generated by the controller through
_ the /FAULT pin. See the hardware section for additional
information on /FAULT. Display this dialog by selecting

Amplifier fault status display “Status\Faults ” or by utilizing MotionMaestro’s toolbar.

Warnings

A warning status indicates that the amplifier is fully operational, but that it is
operating in an unusual mode or in a condition that warrants attention. Cur-
rent fold back is such a condition. Display this dialog by selecting
“Status\Warnings...” or by utilizing MotionMaestro’s toolbar.

Power On Reset

Commutation Init

Foldback

The Warning dialog

B Status

Enc. Index Sensed
Amp Enabled
HY Inhihit

All other amplifier conditions that are not a fault or warning are displayed
on the Status dialog. This status display is useful for diagnostics, setup or
monitoring during operation. Display this dialog by selecting
“Status\System Status...” or by utilizing MotionMaestro’s toolbar.

Balancing
Commutated
Fault
At Speed
At Zero
Owver Speed

The System status display
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Motor Tuning

The Control Panel display

E Control Panel E|
EMABLE AMP - STOF
‘ Control Panel
Tach. Reverse: etual Velacity [(RPM): [ 0.00 A properly connected motor can be controlled using the
1000 Cumemtiames: 0 ] 000 1goo control panel. The control pgnel dlsplays the amplifiers
commanded current or velocity along with the motors ac-
< < 2> > tual velocity. From the control panel, you can easily com-
mand the motor. The control panel can be accessed
through the “Tools” pull down menu or from the control
Fositianing panel icon on the tool bar.
FPoints Offzets
D g . g
— You may set positioning offsets or an exact position by
1 H 13 ' ” .
— —— | depressing the “Set Position” button. The Option button
st Postion will allow you to set the maximum and minimum current,
Fault Feset | Options | Dane | Ve|OCity, and position.
The control panel allows the user to
command current, welocity or
position to an amplifier without the
need of iZsuing commands through a o

Fine tuning of motor control loop parameters is accomplished with the “Tuning” dialog. This dialog is
accessed through the “Servo Tuning” item on the “Setup” menu.

This dialog has many tools and features for tuning a motor. Real time motor velocity is always avail-
able. One can activate the motor with the “Continuous Step Response” button of the Function Genera-
tor. Then by viewing the response pattern on the scope you can see if changes to the tuning parame-
ters improve or diminish performance. If in Velocity mode, velocity loop parameters can be altered.
The Oscilloscope can query the amplifier down to a period of 2 milliseconds, which is adequate for
most tuning requirements. The Tuning section describes in detail how a motor is tuned.

M Setup Tuning a

disabled to change certain parameters.

~

Function Generator : -
Working Amplifier
Setup
ENABLE AMP Loop Gain: [10000 - [100.00 %
Start (Continuous) | Velocity Loop
Compensation(Master Gain): Il :’ |1
Display Oscilloscope Done Integral: IU :’ ||:|
Function Generator A Proportional: [32767 :’ |se767
Setup L -
Provides access to the tuning function Derivative: |U I’ |':l
Generator screen. This i3 where you can -
modify the step response and tuning options. Tach: |32?5? j |32767
Srart (Continuous)
Start a continuing square wave step response N
test as defined in the tuning function Position Loop
Generator dialog. When pressed the first time Proportional Gain; |64 3: 54
after the application launches, the tuning
funcrion Generator dialog is showm. . -
Disable/Ensble Aup Integrel Gain: [0 = b
Will enable or disable the Aump. Motor must be B B |[| ﬂ Iu

Dialog box for tuning the motor
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== MotionMaestro

Saving parameters to non-

File Edit Tools Communications s Status  Wiew  \Window

volatile memory

After a motor is configured and tuned Motor Paramaters.
to the applications satisfaction, the Motor Safety...
parameters must be saved to the am- commurRen..
plifier's non-volatile memory. Upon

power up or reset, the last saved pa-

= g,||a|@| |@|| Commurications Setings. .

Select Mode...

rameters are loaded in the amplifier. fj:lrc‘;gfg“’ders"'
The parameters can be saved to non- Digital 10...
volatile memory by selecting the “Save Trajectory Generzton .
to NVM...” option on the setup menu, Fiters

as illustrated below. Servo TUning...

Interpolator Parameters

Save to non-volatle memory

com status RGN
Handshaking .

Syntax .
Transmit .
Fecepe .

T Checksum .
Fix Checksum .
Buf Crverflow .

Baud rate: 115200

Address MOME +

Errars:

13

Command
Load

Saving parameters to amplifier non-volatile memory

Creating a back up copy of amplifier parameters on disk

An amplifier's current parameter settings can be saved to disk file that can later be used to configure
another amplifier or to restore an amplifier's parameter settings. This is useful in production environ-

ments or where an application has several similar motors.

Select “Backup Amp” on the “Tools” menu to backup these parameters. You will be presented with a
Windows style “Save File” dialog. Here you can give the file a meaningful name and location to save

the file to. Restore backed up files to an amplifier with the “Restore Backup” selection.

2% MotionMaestro |:||g||2|
T Communicatons Seflp  Status  Wiew  Window  Help
5 Setp Tutorial EI |_(_| =|E|=| il
Model Info
CiOkd Status

Handshaking — [I
Syritax B
Transrit B
Receive B

T Checksum .

Terminal Windowy. ..
Scope...

Control Fanel
Rurn Program...
JoggingHoming...

Restore Backup
R Checksum .

Buf Crverflow .

Baud rate: I 115200
Address: INONE 'l
Errors: I i}
Comrmand

Load: I o

A

Save amplifier configuraton

Backing up amplifier parameters to a file on disk
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Amplifier Connection Interface

This section describes the amplifier connections and how they are used in the typical application. Re-
fer to the specific amplifier’s installation drawing in Appendix K. This drawing indicates the location of
the pins described below along with the location of the connector they can be found on.

Status Display

A diagnostic LED is provided for determining the general operating condition of the amp. Itis a 7-
segment LED display for SMX94XX, and SMX9515. Itis a Red and a Green LED for SMX9508.

When Hall sensors are being used and the amp is operating normally, one of the outer six segments is
lit for a three phase brushless motor (for a DC Brush or Two Phase Current mode, the 7-segment dis-
plays an “0”). Each of the six outer segments represents one of the six Hall states in a commutation
cycle of a motor. A commutation cycle consists of two poles. In an 8-pole motor the LED will cycle
through its six outer segments 4 times for one revolution of a rotary motor. When Hall sensors are not
being used the display will show a “0”, all outer segments of the LED are lit. When the motors current
is clamped, (i.e. held to zero), or the amplifier is in a fault condition, one of the following characters will
be displayed as is appropriate to the fault or state.

Note: See Appendix B for more information on Amplifier status codes.

Controller Input and Output Signals

Signals that typically are connected to an external controller are described in this section. These sig-
nals include: the primary command signal interface to the amplifier, an encoder output signal, limits,
inhibits, analog output, reset and common.

The following is a list and description of the possible controller 1/O signals that can be found on an in-
stallation drawing. Each amplifier may have these on different types of connectors depending on the
model that was ordered. It is important to refer to appendix A-L.

Signal Description
SIGNAL 1 Command signal analog input 1, differential signal input.
SIGNAL 2 Command signal analog input 2, differential signal input.

ANALOG OUT 1
ANALOG OUT 2
+ LIMIT

User configurable analog output 1.
User configurable analog output 2.
Inhibits the motor in the plus direction.

- LIMIT Inhibits the motor in the minus direction.

INHIBIT Inhibits the motor in both directions.

[FAULT Active low fault, Output.

RESET IN Resets latched faults.

ENCODER A Encoder A channel Output.

ENCODER B Encoder B channel Output.

ENCODER Z Encoder Z index Output (reference).

TACH IN Tachometer feedback.

+ 5V 5 volt source positive (input or output is model dependent).
PULSE Pulse signal of Pulse & Direction interface.

DIR Direction signal of Pulse & Direction interface.

RELAY OUT Relay output, turns on when desired condition occurred.

For the actual pin out of above signals, see Appendix A - Controller /O Connector section.
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Ampilifier Connection Interface

Analog Input, Command Signal

Pins SIGNAL 1(+) and SIGNAL 1(-) are the command input pins. There is a primary and secondary
command input. The command input takes a differential analog signal as referenced to the amplifiers’
ground. Input voltage is expected to range from -10 volts to +10 volts (typical).

Note: Custom voltage ranges other than +/- 10 volts are available upon request.

The analog input stage is a difference amplifier with a differential input impedance of 20Kohm. If a sin-
gle-ended input is desired, then Signal(-) should be connected to Signal common, and the command
input should be connected to Signal(+). This will maintain the proper input gain for a +/-10V input
range. In this configuration, the single-ended input impedance is 10Kohm. If the signal polarity is in-
correct, the signal gain may be inverted in the software setup using MotionMaestroe (e.g., in “Setup
Analog I/0” window, change “Signal Gain” to -300 RPM/Volt instead of +300 RPM/Volt).

0.022uF
|

I
1.50K
10.0K
MDI> 9 > \ 100
: >>TO A/D CONVERTER
cMD1-[> 10 1,
TLEO84
10.0K 0.1uF
1.50K
AGND
| > Vref

I
0.022uF

Command Signal Analog Input Schematic.

Pulse and Direction Position Mode Servo Amplifier

Pins PULSE+, PULSE-, DIR+, and DIR- are the command input pins. The pulse inputs at the amplifier
are terminated by differential line receivers which can be configured to two modes of pulse and direc-
tion position mode servo amplifiers.

Pulse (step) and Direction mode

Pins PULSE+ & PULSE- are the differential inputs pulse train used to establish the absolute
distance and velocity of the command. Pins DIR+ & DIR- are the differential input used to es-
tablish the direction of rotation of the command. If a single-ended input is desired, then
PULSE- & DIR- are not used (left floating), and the command input should be connected to
PULSE+ & DIR+.

Encoder Follower mode

Pins PULSE+, PULSE-, DIR+, and DIR- can accept from the master motor/controller's encoder
outputs Channel A+, A-, B+, and B-, respectively.
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Pulse (step) and Direction mode (for Molex Connector):

CONTROLLER — AMPLIFIER
+5
§1K EZK 1K
+ DIFFERENTIAL
PULSE 8 1K LINE
— RECEIVERS
2K DS26LV32
INTERFACE W
9 1K 22K 1K
+
DIRECTION 10 1K

DIFFERENTIAL INPUTS

CONTROLLER AMPLIFIER
+5
%m gzx » AMPLIFIER
OQD PULSE 7 + DIFFERENTIAL
8 1K LINE
— — RECEVERS
oK DS26LV32
INTERFACE i
1K S2K
OQD DIR 9 K .
~ 10 K -

I SINGLE—ENDED INPUTS

Encoder Follower mode (for Molex Connector):

CONTROLLER — AMPLIFIER
+5
7 %1}( §2K 1K

A + DIFFERENTIAL
n 8 1K LINE
A — RECEIVERS

2K DS26LV32

INTERFACE %—y
1K 2 2K
B ° ® +
5 10 K _
iZK
QUADRATURE INPUTS
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Analog Outputs

There are two simultaneous analog output channels and each analog out is a user selectable analog
output. The output ranges from -10 volts to +10 volts and has 12-bit resolution (16-bit resolution is
available, specify when ordering).

The analog output signals setup and usage can be found in the Motion Maestro Guide at
www.Glentek.com. The analog output can be used to monitor amplifier signals at the servo update fre-
quency. By doing so, the application engineer can determine the amplifiers true response to com-
manded signals. The analog output is for reference use only. It is not intended for control purposes.
At power on, its value is undetermined until the power on reset has completed. During some amplifier
functions, this output is temporarily disabled. These functions include saving and recalling parameters
from non-volatile memory. The output is filtered to minimize the switching noise from the PWM ampli-
fier.

3.01K 20.0K
FROM D/A CONVERTER > > ANALOG OUT
|
[
220pF
2 D 150
1
3 +
Vref TLEO84
ZF 3.01K 20.0K
|
[l AGND
0.0022uF

Analog Output Schematic

Discrete Inputs
Limit+, Limit-, Hardware Inhibit, and amplifier External Reset are all single ended discrete inputs using

the following circuit.
10.0K
Reset N[> U 7>02 RESET DSP
10.0K 40106

AAN
AAN
100K
UM [ AAA 37 >0t LIM_DSP+
100K 40106
YNy NS—
100K
UM [ > AAA 2T 08 LIM_DSP-
100K 40106
YNy NS—
100K
Inhibit > AAA 1 7 >0l INH_DSP
100K 40106
L AN
PUIPD*
<]

Discrete Input Schematic
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Limits

The signals LIMIT+ and LIMIT- can be active low or active high based on a user selected setting, (See
Digital 1/0 Setup). In Current (Torque) mode, if LIMIT+ is activated then positive current through the
motor is brought to zero. If LIMIT- is activated then negative current through the motor is brought to
zero. These pins are normally high at 3.3 volts. Although when the current is brought to zero the motor
is free to rotate by externally applied forces. In Velocity (RPM) or Position mode, if LIMIT+ or LIMIT- is
activated then the motor stops moving in the commanded direction, but the motor is not free to move
by externally applied forces.

Amplifier Hardware Inhibit

An external discrete input is available for amplifier INHIBIT. When activated the amplifier is disabled.
The display indicates C for clamped. The motor is free to rotate via externally applied forces. This pin
can be configured as active high or low, (See Digital /O Setup).

Amplifier Reset

The amplifier can be externally commanded to reset with the RESET IN pin. This pin can be config-
ured as active high or low. The amplifier flashes 8, all seven segments lit, while in reset.

+5V

1.00K
+3.3V

Fault_out< o3 K !

MMBD7000

10.0K

IRLLO14 |

L <] Four

Fault Output Schematic

Amplifier Fault Output

An external discrete fault output is available. This pin can be configured as either an active high or
active low. The circuit above is used.

Encoder Output

The encoder out signals are differential output signals. The Encoder output pins are buffered repre-
sentation of the motor encoder feedback.

Encoder channels A, B and Z are available as pins ENCODER A+, ENCODER A-, ENCODER B+, EN-
CODER B-, ENCODER Z+ and ENCODER Z-.

External Encoder Power

To work reliably, some encoders require more current (> 150 mA) and/or a higher voltage than can be
supplied by the amplifier. An external voltage source can be connected to the ENC PWR pin (Note:
amplifier needs to be built properly prior to using external voltage source). This power will be supplied
to the encoder at the +V pin (see Encoder Feedback).
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Power Input and Output Signals

The signal names for power are listed below:

Pin Name Description
L1,L2,L3 Input - AC voltage (line 1, line 2, and line 3, respectively).
PE Protective Earthing, Chassis GND.
B- Input - Negative side of DC buss voltage.
B+ Input - Positive side of DC buss voltage.
PHASE T Output - Motor phase T / Brush output B.
PHASE S Output - Motor phase S.
PHASE R Output - Motor phase R/ Brush output A.
Bus Power

DC bus power is received at pins B- and B+. DC bus power can be used for both the logic and power
section of the amplifier.

SMC94XX, and SMC9515 utilizes separate keep alive voltages (24VDC) for logic power; SMC9508
utilizes separate keep alive voltages (5VDC) for logic power, reference Appendix I.

Motor Power

Motor power is delivered at pins PHASE T, S and R. The motor power is Pulse Width Modulated sig-
nals used to drive the motor.

NOTE: It is best not to connect the motor power pins until it is established that the logic section is
working and operational. This means that with the DC bus pins connected, one should be able to com-
municate with the amplifier via a serial cable and the motor encoder and Hall sensors should be func-
tioning properly. This can all be determined without connecting the motor power.

PC Interface

The PC interface can be found at the HOST connector. A RS-232 (or optional RS-485/422) interface is
on the external of the amplifier. This port is the primary means of communication with the amplifier for
setup and control. The port utilizes an RJ-45 type connector.

+3.3V MAX3232EIDR
A
16 Vce C1+ !
| H1 ) | 21y, } 0.1uF
NI O.1u|F 6 ci- |2
62 X T v c2+ 2
3 0.1UF —/—= 0.1uF +3.3V
Ps—X 15 1 sab ——l— 0.1uF
5 TX232 | oo |5
6 RX232 = 10.0K = -
Hg 41 tour TN 10.0K
o=—x :
13 12
H2 R1IN  R10UT —X
[ = "1 1o0ur 2N O < SCITX
COMMON
RJ4SSHLD /77 8 IrRoN  R2oUT 2 > SCIRX

(CHASSIS GND)

RS-232 Input Schematic
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TERMINATION JUMPER

150
=11
ANNN——
2 +5V
—
4
- H1 MAX13433EESD+
~ 3.32K
RX485+
ol —— £ Blvee RIEZ > DRO
0% 72| Ve REB Pz—
O7—X ® 111 A DE & TFSO
P52 709 B D 5 DTO
Oe—X g9z  GND [~
07X 1485+ | Y GND
58 TX485- =
L H2 SHIELD 3.32K —— O0.1uF
~ (CHASSIS GND)
RJ45SHLD /77

RS-485 Input Schematic

The serial cable can be made or purchased for communicating with a PC by configuring a cable with
one end being a male RJ-45 plug and the other end being a DB-9 female connector. Remember that
there is no standard for an RS-485 connector.

The pin-out names for the RJ-45 connector on the amplifier is shown below. A cable wired to a DB-9
connector, as shown below, will work with most RS-232 connections. RS-485 wiring depends on the
pin-out of the RS-485 card communicating with the amplifier.

DB-9 pins RJ-45 pins AMP

_Female Male Pin description —
6 <omemmmmemme > 1 485 RX+
I — >2 485 RX -
i A S— >3 n/c
I A >4 COMMON
2 e >5* 232 TX 87654321
K >6" 232 RX Female RJ45 pin-out
Y — >7 485 TX+
e — >8 485 TX-

e n/c

Note: RS-232 requires connecting only the 3 pins marked with an asterisk above. If required,
Glentek can customize a serial port digital interface to adapt to your controller as required to meet your
protocols. We are currently doing this for high speed Ethernet ports.
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CANopen Interface

The CANopen interface can be found at the HOST, COM1 or COM2 connector. Glentek Alpha Series
drives employ the CANopen protocol that is based on the CAN Physical Layer as standardizes in the
CAN in Automation (CiA) standard DS-301 V4.02.

This port is the primary means of communication with the CANopen network for real-time control. The
port utilizes an RJ45 type connector.

TERMINATION JUMPER

1 +3.3V
2
+3.3V SNB5HVD235
120 A 20.0K 20.0K
it 3vee s P
1 CAN HIGH 7 1
2 CAN LOW CANH TXD < SCANTX
u3 6 4
,\34 X CAN GROUND CANL RXD SCANRX
DX I — 21 6N Rs 2
pe—x .
Pg X
D~—X o
1\H2 SHIELD —__—
I~ (CHASSIS GND)
RJ45SHLD

/77
CANopen Input Schematic

The CANopen cable can be made or purchased for communicating with a CANopen network. The pin-
out for the R-J45 connector on the amplifier is shown below.

RJ-45 pins Pin description
CAN High (Dominant High)
CAN Low (Dominant Low)

Reserved
CAN Ground (Common)
Reserved
Reserved
Reserved
Reserved

0 ~NOO O WN-=-
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The rate of data transmission (bit rate) depends on the total overall length of the bus and the delays
associated with the transceivers. Under normal conditions, all the devices in a system transfer at uni-
form and fixed bit-rates. The CANopen bus must be terminated at both ends so that reflections of sig-
nals are avoided. A 120 ohms termination resistor is required at the last amplifier node in the
CANopen network. This resistor is provided inside the amplifier for convenience. The amplifier is ter-
minated by placing a two pin micro-shunt jumper across the termination jumper connector. The follow-
ing bit rate is capable to be achieved at the indicated total system bus length:

- 1 M bits per second at 25 meters (82 ft)

- 800 K bits per second at 50 meters (164 ft)

- 500 K bits per second at 100 meters (328 ft)

- 250 K bits per second at 250 meters (820 ft)

- 125 K bits per second at 500 meters (1640 ft)
- 50 K bits per second at 1000 meters (3280 ft)
- 20 K bits per second at 2500 meters (8200 ft)

The CANopen BAUD rates are programmable in all Glentek Alpha Series amplifiers. Refer to
CANopen Installation and Operation Manual for more information.

Most Glentek Alpha Series servo amplifiers are provided with two RJ-45 ports to facilitate chaining mul-
tiple servo amplifiers together. Either ports can be used as input or output. The signals are simply
passed through the servo amplifier that in the event of one servo amplifier node is down (power is off),
the rest of the nodes on the CANopen network still operable.

Note: SMX9508 has only one RJ-45 port for CANopen communication. A pass through Y-adapter for
RJ-45 connector is required for chaining multiple servo amplifiers together.

Optional Relay Output

These two pins from Controller I/O port (available upon request) provides an interface for the relay.
They turn on when desired condition occurred. The relay outputs are optional and not part of the stan-
dard product.

Note: The relay outputs are NOT available in SMX9508 amplifiers. On SMX94XX amplifier models
that use Molex Motor Feedback and Controller I/O connectors, the relay outputs can be provided
through a separate two pin Molex connector.

The relay output function is programmable (at factory). That is, its outputs can be programmed to turn

on when desired condition is met. For example, when operating in velocity mode, the relay outputs
can be triggered to close when actual speed is within 1% (50 RPM minimum) of command.

The relay contact supports switching voltage of up to 40 VAC/VDC and a maximum current of 1A.
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Motor Feedback
The following pin description defines the main motor feedback input port.
Signal Description
+5V Amplifier supplied 5 volt source (output)
ENCODER A Encoder A channel input
ENCODER B Encoder B channel input
ENCODER Z Encoder Z channel input
HALL 1 Hall sensor 1 input
HALL 2 Hall sensor 2 input
HALL 3 Hall sensor 3 input
TACHOMETER Tachometer channel input
MTR TEMP Motor over temperature switch (input)

Motor Feedback Power, Amplifier Supplied

The amplifier can supply 5 volts of encoder/Hall power. It is accessible at the +5V pin. The source is
rated at 150 mA.

Encoder Channels A, B and Z

The encoder input uses a DS26LV32 differential line receivers. By default, the encoder feedback is
configured for receiving differential signals (single-ended configuration is available upon request). The
amplifier accepts nominal encoder frequency of 5 MHz (maximum frequency of up to 10 MHz is possi-
ble, but is system dependent). The Z channel is edge sensitive such that swapping Z and Z* does not
change the behavior of the amplifier.

Hall Channels 1,2 and 3

The Hall input uses a DS26LV32 differential line receiver inputs. Compatible with differential or single-
ended commutation tracks or Hall sensors. Single-ended connections should be made to the "+" input
while leaving the "-" input unconnected.

Power-on phase-finding or Smart-Comm routines available for operation without commutation tracks or
Hall sensors.

Tachometer

The tachometer input accept feedback voltages of up to +/- 30VDC (typical) at 7VDC/1KRPM. Custom
voltage ranges other than +/- 30VDC is available upon request.

External Event Fault

The amplifier can be faulted on an external event with the MOTOR TEMP (motor over-temperature)
pin. This pin can be configured as active high or low. The amplifier displays lower case “h” when this
signal is active, latches the fault and disables the amplifier.

Reset

A reset clears all faults, resets the DSP and initializes the amplifier. All the Alpha Series amplifiers can
be externally reset through the amplifier's Controller 1/0 port (RESET IN pin). In addition, the
SMX94XX amplifiers have an additional push button switch to performs a reset.
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Connecting The Amplifier To The Motor

This section outlines how to connect an amplifier to a motor. In this section, you will connect your PC
serial port to the amplifier establishing communication with the amplifier. After you have completed
this, you will be ready to tune the amplifier.

External Wiring of The Amplifier

Serial Port

Purchase or manufacture a serial cable as described on page 38 under the description for PC Inter-
face. The default serial port settings are:
Baud rate: 115200

Data bits: 8
Parity: None
Stop bits: 1

Flow control: None

Connect Host Computer (that has MotionMaestro© software installed) to amplifier by using a Glentek
made cable (Glentek P/N GC2400-AL005AM-000).

Note: GC2400-ALO05AM-000 is a female DB-9 on one end and RJ45 on the other end.

In case that the Host Computer only has USB ports, a USB to RS-232 adapter (Glentek P/N GC2410-
001) is needed in addition to the Host cable. There are two industry standard adapters that Glentek
had tested and known to be good that you may purchase. One is from USBGEAR P/N: USBG-232,
and the other one is FUTURE TECHNOLOGY DEVICES INTERNATIONAL P/N: US232R-10. Make
sure to use cable with shortest length possible (6 feet or less) as longer length cable will degrade and
slow down the data rate between the Host Computer and Amplifier.

If the Host Computer has an Ethernet port, a Communication Module CM998-1 developed by Glentek
can be used to interface the amplifier to the Host Computer. This approach eliminates the need to find
a USB to RS232 adapter and driver. All that requires is an Ethernet cable from the Host computer to
the CM998-1, and a GC2400-ALO05AM-000 from the CM998-1 to the amplifier. Utilizing the Host
Computer Ethernet port provides a higher speed and more robust communication. Contact one of
Glentek sale engineers for further details.

Encoder and Hall

Manufacture an encoder cable that will be connected to the motor feedback port. Use the pin out de-
scription under Motor Feedback (page 62 & 63) and the installation drawings in Appendix L as a guide.

For the encoder, wire differential channels A, B and Z to the matching amplifier pins. Wire the encoder
+5 volt to pin +5VDC (ENC PWR). Wire the encoder ground to a COMMON pin.

Hall sensor wires should be wired to their matching amplifier pins HALL 1+, HALL 2+ and HALL 3+. A
rotation of the motor should activate Hall 1, 2 and 3 sequentially. Ensure that 5 volts and ground are
provided to the Hall sensors through either an external 5 Volts or from the amplifiers +5V pin. If en-
coder power is supplied from amplifiers +5V pin, make sure that the encoder’s current draw is less than
the current rating of the +5V pin. (Less than 150 mA)

IMPORTANT: Use proper shielding for the encoder/Hall logic cable. Tie amplifier chassis to encoder/
Hall cable shield, and tie cable shield to motor case.
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Applying Power

For this test, be sure that the encoder is connected and the motor power cable is not connected.

Testing of the amplifier communication with your PC requires that only logic power be turned on at the
amplifier. Depending on the model amplifier you have, you will have to do one of the following:

Apply 24VDC keep alive logic power (for SMC94 XX, and SMC9515).

Apply 5VDC keep alive logic power (for SMC9508, and special request SMC9xxx).

Apply DC BUS power to terminal B+ and B- (for amplifier module SMB94XX or SMB9515).
Apply AC power to L1, L2, and L3 (for standalone amplifier SMB94XX or multi-axis SMB9508,
SMB9515, and SMB9415).

PO~

Note: Refer to the particular product’s installation drawing for proper logic voltage. After the logic
power is turned on, the LED status display will light indicating that the amplifier logic is powered.

Amplifier Tuning

Glentek’s digital servo amplifiers are tuned utilizing our proprietary motion control software, Motion-
Maestroo. Tuning is a process where coefficients of the servo amplifier’s internal equations are opti-
mized to match the motor and the inertial load of the system it is driving. It is important to achieve a
high gain, high bandwidth, critically damped velocity loop. Reference, Fig A, page 52. This will result
in optimum position loop performance.

Parameter Setup

When any parameters are changed it is necessary to send these changes to the amplifier. Then it is
very important to save to non-volatile memory to ensure the amplifier has the same parameters that
were changed.

1. Start MotionMaestro®©, establish communication with the amplifier in one of two methods below:
a. Communications>Open> [select “Alpha Series”, proper COM port, and ensure that a baud rate
of 115200 is selected when communication method is by RS-232/USB, and then click “OK”.]
b. Communications>Open> [select “Alpha Series”, click to highlight “GtkNet Module”, click on
“Open Link” when communication method is by Ethernet with Communication Module CM998-
1, and then click “OK” ]

Open Communications Select Communications Link @

COM Port A Name Description Status
The FC port the controller 1s connected to.
Baud Rate Cancel
Characters per second cransmission rate times 10.
e.qg. 9600 is 960 characters/second. i
[v Alpha Series
COM Port: Baud Rate:
Timeout:
 COMI: (5 T
(" COM2: (45
— COM3: [ [ Alpha Series
(" COM4: (i
" COMS: & 115200 I~ Open Lirk
(" COME:
® COM?: 4
" COM: Cancel [ Refrash List
Open Communications dialog box using Open Communications dialog box using Ethernet be-
RS-232/USB between Host computer to tween Host computer to amplifier via Communication

amplifier Module CM998-1
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[ | Setup Motor Parameters
Warking Amplifier
Maotor Resistance (ohms): |D.35 |D.35
totor Inductance (mh): |3.18 |3.1E
Norminal DC Buss fvolts): [160 [160
Current Loop Bandwidth (Hz): [1500 [1500
Proportional Current Gain (%4): |31.%D |31.%D
Integral Current Gain (*4): |1 21 |1 .21
Send Values to Amp
EMNABLE AMP
Daone
Setup Auto/Manual Current Loop Tuning |
This dialog displays the current motor parameters ~
saved in the amplifier and using these parameters
calculates the current loop gains for the full
digital amplifiers.
Motor Resistance v

Dialog box for entering motor parameters

Il Setup Motor Safety BJ

Waorking Amplifier

Current Limit (arnps): |FAOIN 30.00

ENABLE AMP

Low Speed Electronic Circuit Breaker

Trip Current (amps): [15.00 15.00

TripTime (sec): |2.00 200
Send Yalues to Amp

Current Fold Back

Trip Current (amps)

Rate (amps/sec) Done

The Motor Safety Setup dialog allows access to auplifier "~
parameters that limit the amplifier to application determined
zafe wvalues.

Current Limit

Dialog box for setting up motor safety parameters

M Setup Commutation @
Motor Cormmutation Init Method
Working  Amplifier
Brushlsss
Liser - & “Working Amplifier
Rolar: @
Holl @ @
Nurnber of Poles: [§ 0 SmenComm: (™ ©
Lines per Revalution: [2500 2500 gl €t

Caunts per Comm. Cycle: [3333.33 333333
Sealing: |429437 428497
Camm CountRallover. {10000 10000

Integral Gain
Derivative Gain
Initial Current (amps).

C fes/CCR: [3 g
Haey Final Current (srps)
Phase Lead Ramping Time (sec)
Working  Amplifier TrerTekseg [ [
Angle Offset (deg) [1.00 .00 T —
Phase Lead (deg/kRPA): [0.00 .00 EekE A EEn
Correction Method IS
Warking  Amplifier
H
EllE R @ e Others:
Indlex-Auta c O o = =
Index-hanuel ® D e
Nars (@ c Indhuciion ® ©
Two Phase: ® G
Index Offset (dleg): [0.00 0.00
Hll Signal Ofiset (deg): [0.00 0.00 —————
Working  Amplifier
Sinusoidal @ &
Send Values to Amp Trapezaidal G
ENABLE AMP
Encoder Date
owe | .
Eectiap |1 EncoderReverse: [

This dialog supplies acces:
Vorking

This column displays the
Anplifier

s to all of the parameters that define a motors cowmitation characteristics. -

rrent working parsueters. These da not affect auplifier performance.

Dialog box for setting up motor commutation

2. Enter the “Setup\Motor Parameters” dialog. It is
very important that motor values entered into Mo-
tionMaestroe match those of the motor you are
driving. Enter the motor resistance, Inductance, the
bus voltage and the current loop bandwidth desired,
a good starting point is 1500 Hz. Disable the amp,
if it is not already, and send the parameters to the
amplifier.

3. Enter the “Setup\Motor Safety” dialog. Set the
Current limit to the rated peak current of the motor
or the peak current of the amplifier, whichever is
smaller. Set the Electronic Circuit Breaker (ECB)
value. The low speed ECB protects the motor and
amplifier from conditions when the current remains
at the current limit for excessive periods of time.
Set the LS/ECB threshold to the maximum continu-
ous current of the motor or amplifier, whichever is
smaller. Start with a 2 to 4 second filter time. Dis-
able the amp, if it is not already, and send the pa-
rameters to the amplifier.

4. Enter the “Setup\Commutation” dialog. Config-
ure the amplifiers commutation characteristics as
indicated on the dialog. For rotary motors, enter
the number of line counts per revolution, not the
number of quadrature counts per revolution, which
is always four times the line counts. This should be
found on the encoder nameplate (if lines per revolu-
tion and number of poles are not documented for
the motor (See appendix E “Determining Encoder
Resolution and Number of Poles”). This number
will need to be derived if linear scales are used.
Select an appropriate commutation initialization
method. See Appendix H “Amplifier Terms and
Technology” for details. Disable the amp, if it is not
already, and send the parameters to the amplifier.
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10.

B Filters, First @

Coefiicient Generation Filter Coefficients
|LPT v | |Low Pass, TstOrder Working Amplifier
Az o |0
BandwWidth: {320
ane A1: [30234 [30234
B2: [0 o
B1: 1267 [1267
BO: [1267 [1267
Generate Scale: |D |D
Filter Set Mame
|3415| STANDARD |
EMNABLE AMF
Load | Save |
Filters ~ S~
There are three cascaded filters in the forward
loop. They are named First, Second and Third. There
is one filter in the feedback loop. It is named Done
Feedback. 411 four filters can be edited and hd

Filters Setup Dialog

Enter the “Setup\Filters” dialog. Start with Filter 1 and set with an initial value 320 Hz LP1 (Low

Pass Filter), Filter 2 and Filter 3 at “NONE”, no filter. Set Feedback Filter with an initial value of 320

Hz LP1 (Low Pass Filter). Send the new parameters to the amplifier.
Note: If chose to use factory default values, this step can be skipped.

At this point you may want to save the parameters in non-volatile memory. Select “Setup\Save to
NVM” from the menu bar. (MotionMaestroe: Setup > Save to NVM...)

You may also choose to save the current parameters in the amplifier by saving them to hard disk.
Select “Tools\Backup Amp” from the menu bar.

Turn off all power to the amplifier and connect the motor leads to the amplifier.

Note: Insuring that DC BUS Power (for Amplifier Module) or AC Power (for Stand Alone or Multi-
axis amplifiers) is off and that there is no load on the motor. Make sure to wait for at least 30 sec-
onds or until the capacitor voltage is fully bleed off (LED is off) before turning the voltage back on.

First turn on Logic Power, then the DC BUS Power or AC Power.

Note: If you are using the motors from the third parties (non-Glentek motors), you must
make sure that the motor phasing and the hall sensor phasing are matching with the
Glentek’s servo drives. Please refer to Appendices A and D for more detail. Once you find
the correct phasing, turn the Bus power off, connect the motor leads to the drive and pro-
ceed to the next step.

You may now begin tuning your system to run in Current (Torque) mode, Velocity (RPM) mode,
Position mode, or Two Phase Current mode.
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Current (Torque) mode Tuning

1.

3.

To set up the Current Loop manually, (Setup>Motor Parameters> [select “Setup Auto/Manual Cur-
rent Loop Tuning”].

Note: Manually tuning the Current Loop is not necessary. This procedure is needed only if the
motor inductance is less than 1 mH, or the Current Loop bandwidth is very critical.

First, enter the motor resistance and the motor inductance at “Motor Resistance (ohms)”, and
“Motor Inductance (mH)”, respectively. You may also enter the operating voltage at “Nominal DC
Bus (volts)”, and specify 1500 Hz as a starting point in “Effective Bandwidth (Hz)”".

Then, adjust GIP, Gll and GIM to obtain the desired response.

Bl Setup Motor Parameters Bl Setup Auto/Manual Current Loop Tuning

Warking Amplifier
Warking Amplifier

totor Resistance (ohms): |D.35 |D.35

Motor Resistance (ohms): |D_35 |D.35

ator Inductance (mh): |3.18 |3.16

Motor Inductance (mh): |3_1E |3.16

' - [tén 160
Norminel DCBuss votts) | | Nominal DC Buss fvolts): [160 160

] . |1500 1500
CueiLoep Bemeiiii () | | Froporional Gain (GIF): |‘ID4?2 |1D4?2

Proportional Current Gain (%): |31.960 |31.960 Integral Gain (Gll): |395 |395

Integral Curtent Gain (%): [1.21 121 Master Gain (GIM): [128 128

SendYalues to Amp Effective Bandwidth(Hz): |1350 |1 350
Dane

Setup Auto/Manual Current Loop Tuning

EMNABLE AMP

| [ Auto Tuning [v" tanual Tuning
Calculate Auto Tuning | [ 1-Phase

Thiz dialog displays the current motor parameters ~ " [v 3-Phase
saved in the amplifier and using these parameters
calculates the current loop gains for the full
digital amplifiers. ENABLE AMP Send Yalues to Amp
Motor Resistance v

Dane

Back to Setup Motar Farameters

Dialog box for entering motor parameters

This dialog window allows the user to auto tune A
or mamally tune the current loop.

Motor Resistance
This is the phase-to-phase resistance of the ¥

Dialog box for entering motor and current loop
auto/manual tuning parameters

First, increase the Proportional Gain (GIP) to as high as you can until the motor starts making audi-
ble sound. Then, back down (decrease) the GIP gain to about eighty (80) percent of the current
value. In most cases, increasing GIP value should tune the amplifier to the application. Maximum
GIP gain value is 32,767. In addition, the Master Gain (GIM) can also be increased at the same
time to reduce overshoot and to achieve a critically damped response. GIM gain is integer. The
overall gain is (GIP + 32,767) * GIM. In other words, keep GIP as high as possible, then adjust
GIM to get maximum computation resolution.

Next, Integral Gain (Gll) may be increased to achieve desired response. For most application, the
Gll gain never gets more than ten (10) percent of GIP. Therefore, do not add too much as system
may become unstable (motor makes audible sound).

Save setting to NVM, Setup>Save to NVM.
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Smart-Comm Tuning

In this mode of operation, the amplifier built-in smart algorithm will find the correct motor phases for
optimum commutation without the need for Hall sensor or commutation tracks. During this process, a
slight motor movement is performed. Refer to Appendix H, Smart-Comm section for more information
on how to set the coefficients.

Note: For smart-comm commutation method, the commutation tracks are not needed (only incre-
mental encoder is needed) as shown in the Current Loop Control Diagram Alpha Series on page 17.
Skip this section if Hall signals or commutation tracks are available.

1. Select Setup > Select Mode... in Menu Tool Bar of [ s
Motion Maestro to enter Setup Command Mode e T e
window. onsmarm s e
. e
Counts per Comm. Cyole [E53 [FHB e
2. Verify that “Current Loop Closed” (selected by de- ] T panwscan] [
fault, and can not be deselected) is the only item iy L [T g e
checked under “Modes of Operation”. =l e—
3. Open “Setup Commutation” window and set the b o LN U SnzaPiny .
number of poles of the motor and the lines per revo- | =™ s s B =
lution of the encoder. e .
4. If the motor has an encoder with an index pulse, B f Fe—
check the “Index-Auto” button under “Correction S @&
Method”. If the encoder does not have an index [Eomeal | e
pulse, check “None”. e | o, [ Er e
5. For Smart-Comm method, check “Smart Comm” e e e i s, o . s ot vt
button under “Commutation Method”. S v e -

Dialog box for setting up motor commutation
6. Start with the default values for tuning. At this time,
be sure to set the “Final Current” at the motor’s rated stall current.

7. Send these values to the amplifier by pressing “Send Values to Amp” button.
8. Then save to Non-Volatile Memory (NVM) under the setup pull-down menu (page 31).

9. Next, the amplifier needs to be reset for these settings to take effect. Press the reset button on the
amplifier.

10. As soon as the amplifier is enabled, the motor should be correctly commutated and ready for the
next step.

11. Using “Control Panel” (page 30), command +/- current to the motor and see if the RPMs are equal
for the same +/- commanded currents. If the motor does not rotate when the current is com-
manded, open the “Setup Commutation” window and change the “Encoder Reverse” box setting by
select or de-select the selection box. Then, repeat the steps 7, 8, 9 and 10.

12. Refer to Appendix D2 on page 75 step “T” for phasing the velocity loop (Tach).

13. If you need further assistance, contact one of your Glentek sale engineers, and he/she will gladly
assist you to optimize your system.
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Current (Torque) Mode Running and Setting

In this mode of operation, which is also commonly referred to as torque mode, a current in the motor is
produced which is directly proportional to the input signal. Be sure you have completed the Motor
Phasing section in Appendix D.

Motor Running

1.

Select Setup > Select Mode... in Menu Tool Bar of Motion Maestro to enter Setup Command
Mode window.

Verify that “Current Loop Closed” (selected by default, and can not be deselected) is the only
item checked under “Modes of Operation”.

Select Tools>Control Panel in Menu Tool Bar of Motion Maestro to display the control interface.
Apply one amps command (or until the motor starts to move slowly) by entering in the box right
below “Actual Velocity (RPM)” box. Alternately, you can click on any portion of the slider right
below the “Current (Amps)” label to issue a current command.

While the motor is moving, verify that the velocity reading in “Actual Velocity (RPM)” displays
positive number for a positive current command and negative number for a negative current
command.

If the “Actual Velocity (RPM)” reading is not matching the current command in sign, select or
de-select the box next to “Tach Reverse” so that the “Actual Velocity (RPM)” displays positive
number for a positive current command and negative number for a negative current command.
If you would like to run in Velocity (RPM) Mode instead of Current (Torque) Mode, You may
now stop the system and change to Velocity Mode and go to Velocity Loop PID Setting (Alpha
Series) on next section for further information.

Be sure to save changes often.

Analog Input Setup

1.

2.

1.
2.

Signal Gain Setting

Select Setup > Analog I/O... in Menu Tool Bar of Motion Maestro to enter the Setup Analog In-
put/Output window.

In the “Signal Gain” box, enter the amps per volt scale for the signal input. For example, if the
peak current for your application is 20 amps, and your maximum differential input command
voltage is 10 volts, then you would enter 2.2 in the “Signal Gain” box (try to keep operating
range not greater than 90% of full range).

Save the configuration to non-volatile memory by select Setup > Save to NVM... in Menu Tool
Bar of Motion Maestro.

Signal Offset (Balance) Setting

Command 0V (from controller) to the amplifier “Signal 1+” and “Signal 1-” inputs.

Select Tools > Scope... in Menu Tool Bar of Motion Maestro to enter the Setup Oscilloscope
window.

2.1 Select “Current Command” option from “Source “pull down menu under “Trace Attrib-

utes” .
2.2 In the “ Y-Axis Range”, set the values to -1 min and +1 max.
2.3 Press “Done” to display oscilloscope.
24 You should see a trace scanning across the scope.

Select Setup > Analog I/O... in Menu Tool Bar of Motion Maestro to enter the Setup Analog In-
put/Output window.

Adjust the “Signal Offset” box in “Analog Input Setup” section until the “Current Command”
waveform sweeps at “0” Amp on the oscilloscope.

Save the configuration to non-volatile memory by select Setup > Save to NVM... in Menu Tool
Bar of Motion Maestro.
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Velocity (RPM) Mode Tuning

For this section, refer to the Velocity Control Loop Diagram Alpha Series (page 16). Before starting
this section, be sure you have completed the amplifier current mode tuning section. (pages 46 & 48)

GVS (Gain Velocity Scale) Setting

Before starting the velocity tuning, be sure to select a proper GVS (gain velocity scale) multiplier. At
this time, you can refer to the Velocity Control Loop Diagram Alpha Series on page 16.

The encoder counts per revolution are sampled and velocity is computed at a 25KHz (typical) interrupt
sampling rate (for SMX9508, the rate is 12.5KHz). The GVS number is set as a power of 2. Example:
GVS of 8 = 248 = 256.

If you do not initially set the GVS number, the amplifier will select 256 as a default value. Each edge of
the encoder quadrature channels is counted and multiplied by the GVS number and stored to repre-
sent scaled velocity. The GVS number is chosen such that encoder edge count at maximum RPM is
scaled below 32,768. For low resolution encoders, the GVS number should be increased. The stan-
dard default value for GVS is 256 and it is chosen for a 8,192 line encoder rotating at a maximum of
5,000 RPM.

The 256 GVS value is calculated as follows:

(8,192 * 4 counts / rev) * (5,000 rev / min) * (1 min / 60 sec) = 2,730,667 counts / sec
At a 25KHz interrupt sample rate, you will get

2,730,667 / 25000 = 109 counts / sample interrupt

109 * 256 (GVS) = 27,904 which is less than 32,768 as it should be.

Typical value for 5,000 line encoder @ 4,000 RPM is a GVS value of 9 = 279 = 512
Typical value for 2,000 line encoder @ 4,000 RPM is a GVS value of 10 = 2410 = 1024
Typical value for 1,000 line encoder @ 4,000 RPM is a GVS value of 11 = 241 = 2048

To change the GVS pre-scale, you will have to use the terminal window (Tools > Terminal Window).

If you type GVS followed by pressing the enter key, you should get a response of 8. To change it to 9,
type GVS 9 and press enter, then you can type GVS and press enter to verify the change. The rest of
the gains can be set in the servo tuning window as long as the velocity loop option is selected.

Note: Any time you change GVS or GVF (Tach Gain), the conversion to RPM will change. Any
MotionMaestroo features that use RPM conversions will have to be closed and re-opened to recalcu-
late the proper RPM conversion. These include the control panel, the scope, the control loop signals
status display and the function generator in the servo tuning window.
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Velocity Loop PID Setting
After finishing GVS setting be sure amplifier is disabled and go to:

1. MotionMaestroo: Setup > Select Mode.....
Select “Velocity Loop Closed”

2. MotionMaestroo: Setup > Servo Tuning...
Set “Loop Gain” at 10 (10%), at

. . iy ] j )
final alignment it is always set at st
100 (100%). It is only used for Setup Yrakno S At
Fe ; ENABLE AMP Loop Gain: [10000 = [100.00 %
initial phasing purposes. The S Gorarc) | —
purpose Of Loop Galn IS to al- Compensation(Master Gain): ‘1 j ‘1
Iow_ _soft closing Qf V(_algqty and Display Osciloscope Dane weger =] o
position loops during initial TR = Proporianal: [f2767 = zzer
startup, preventing runaway. e o ot ey Darvaive: i =] o

. . Generator screen. This is where you can -

The following velocity loop coef- o 2oL e sty Tesponse na vuning opeons. Teck: 267 =] e
ficient values should be used for S s Gt oy e i et
initial tuning: G Tt i e e 2o (| |
2.1 Compensation Gain: 1 bisebie Tris Mo peaiczadll Sl
2.2 |ntegra| Gain: 0 e s il o 2 Derivative Gain. [0 = P
2.3 Proportional Gain: 32767
2.4 Derivative Gain: 0 Dialog box for tuning the motor

2.5 Tach Gain: 32767

2.6 Current Loop Bandwidth: 1500 Hz

2.7 Filters 1: 320 Hz (LP1); Filter 2 and 3 are set at “NONE”

2.8 Feedback Filter: 320 Hz (LP1) (could be set to “NONE” for encoder that has 2500 lines or

higher)
3. Next, setup an excitation signal needed during ve- |t miaih i Lt
|ocity tuning_ Step Characteristics Step Direction
MotionMaestroe: In the “Function Generator” Base Velocity (RPM): [0 :: ;:t::’e
g;%ugoo’fr:gefc:ﬁg\:\r/}ﬂgdslalog window, press “SetuD” Target Velocity (RPM): (500 @ Bidirectional
3.1 “Tuning Setup” dialog window will appear. Shep Dureiion (sece) |1 s
3.2 Enter “Base Velocity (RPM)”. 0 RPM. orsepDwal oy [1 2 g::':;"“*‘
3.3 Enter “Target Velocity (RPM)”. (500 or your AT
selection) Try to keep it under 1000 RPM.
) Try p e

3.4 Enter “Step Duration (1 secs),
3.5 Enter “Inter-Step Dwell (1 secs).

3.6 Choose “Step Direction” (Bidirectional). __ Cancel | L o

3.7 Choose “Test Mode” (Continuous). Step Characteristics A
« ” . Thi defi th i file.
3.8  Select “OK” to close window. St sl ine e i

Velocity, current or position vhich is considered
"at zero” in the step response. Absolute walue.
Target (Current/Velocity/Fosition)

Dialog box for setting up step function
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4. Next the Scope function needs to be setup and started to display the system velocity response.

Press the “Display Oscilloscope” button on the Tuning Dialog window to open the “Setup Oscil-
loscope” dialog window, and do/select the followings.

Setup Oscilloscope

Scope Aftributes Fecording Data
v xtuis = Time [~ Recycle Time v Show Grid File: |Scope.cav

Data Sampling Browse...
Minimum Fate (ms); |2 Actual Rate (ms): |2 Trace Atributes
4

hax Samples: Data

Suggested Rate (ms):

Source: [A=letel )Rt
Hehus Y-Axis 5 o
kdin: Fange (secs): kdin: M escrlptlon.l
| |4 0o (1000 Quary]
Ticks:  Digits: Ticks:  Digits:
5 |1 w| ShowScale |+ 10 - v | ShowScale [« OueryType:l J
Scale Factor: Offset
i L
Recording Data A
Record test data to a file. =
File Color: Wiclth:
Specifies the nawe of the file that sampled data is sawved |YE||DW ﬂ |Med ﬂ [~ Shadow
to when the record button is actiwvated on the scope. By
default these files have a type of csv. When csv is the Seles Tiass

file type the files can be wiewed with microsoft EXCEL. .
Brouse @# C# C# | v Adie

&llows user to select the recording file name wia the

browser.

Scope Attributes w Cancel ‘ Daone |

Oscilloscope Setup Screen

4.1 Select X-Axis = time

4.2 Enter Data sampling “Actual Rate (mS)” select time equal to or greater than the
“‘Minimum Rate”. The “Minimum Rate” is calculated based on MotionMaestro®© activity
and could be too high if activity is increased.

4.3 Select the “Velocity Measured” option under “Trace Attributes>Data>Source”.

4.4 Enter “ X-Axis Range”: oscilloscope sweep speed.

4.5 Enter “ Y-Axis Range”: Sets the Y axis plus and minus maximum values.
Note: The maximum values should be higher than the actual “Target Velocity (RPM)”
from step 3.3.

4.6 Press “Done” to display oscilloscope.

4.7  You can always go back to the “Setup Oscilloscope” window to reset the ranges by
clicking “Setup” in the “Oscilloscope” window.

4.8 You should see a trace scanning across the scope. If you do not, press “Setup” button,
and adjust the scope until a trace is visible.

Go back to the “Tuning Setup” window, enable the amplifier, and press the “Start (continuous)”

button in the function generator group.

Note: Press “OK” when the “Execute Test” pop up window appears.

Slowly increase the “Compensation (Master Gain)” until the oscilloscope waveform shows criti-

cally damped response.

7.1 This should be achieved without the system becoming unstable.

7.2  The “Compensation (Master Gain)” can be increased or decreased by the up and down

arrow keys on the keyboard when the Compensation (Master Gain) edit box on tuning dialog of

MotionMaestro®© has the focus.

8. The following illustrations provide a reference for the waveforms on the Oscilloscope.

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

51



Alpha Series Digital PWM Amplifier Manual

Figure A, a critically damped waveform is an ideal response for most applications.

Welocity (RPM) Welocity (APM)
t t
A Critically Damped Signal B.) 1 Hook Overshoot Signal
Velacity (APM) Welocity (APM)
t t
) Under Damped Signal D) Over Damped Signal

9.
Tuning suggestions:
9.1. In most cases, increasing compensation value should tune the amplifier to the applica-
tion. Try to achieve compensation value of six or better for high gain loop.

9.2 Integral gain may be increased to achieve stiffness at zero speed. However, do not add
too much as system may become unstable. Try to keep the maximum integral gain to
less than 1000.

9.3 In systems with high inertia, you may want to increase derivative gain toward 2,000, and
in systems with low inertia, you may want to decrease derivative gain toward 1,000 to
achieve a critically damped response.

10. When you are satisfied with the tuning, save the parameters to non-volatile memory.
MotionMaestro: Setup > Save to NVM...

When tuning is completed, you can save the amplifier parameters to a backup file by using
MotionMaestro's Backup command. You will find this command under the Tools pull-down menu.
Select Backup amplifier. You will be prompted for a file name. The file can later be found under the
application directory with a .bk file type descriptor. At a later time this file can be used to quickly load
default parameters for an application.

5. Go back to the “Tuning Setup” window, enable the amplifier, and press the “Start (Continuous)”
button in the function generator group.
Note: Press “OK” when the “Execute Test” pop up window appears.
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Pulse Follower Position Mode Tuning

To operate in this mode, you must first optimize and tune the velocity loop for the highest gain and criti-
cally damped response. See Velocity Tuning (pages 49 - 52). Be sure to save velocity loop coeffi-
cients to NVM before you continue. Next, disable amplifier and go to position control mode and tune
the position loop as follows:

| Setup Tuning
Note: Use external position command if possi- | | Fueioncenerser .
g . Setup
ble to tune the position loop and skip steps 4 s | ENABLE AP loopGan [i00 = [m %
e . Start (Continuos) Welocity Loop
and 5 below becau_se the built-in _Functlon _ s =
Generator feature in current version of Motion- | o occitossepe Dore e 5 B
Maestroe does not have position trajectory = 3 E Ey o
generator Derivative: m |n—
Tach: [32767 Elﬁ 32767
1. MotionMaestrooe: sare. i sware wave step e T
Setup > Select Mode... mes PoponcreiGan: [ 5 B
Select “Velocity Loop Closed”, ey T I N
1 HS ” “ disabled to change certain pai'ameiz;mm = Derfvstive Gain: |0 Eli .
Position Loop Closed” and “Pulse v
Follower. Dialog box for tuning the motor

2. Make sure to initialize the position counter to zero by clicking on the “Set Position” button in the
Control Panel window before attempting to tune the amplifier in position mode. Failure to clear
the counter may result in undesirable motor running away when first started pulsing the motor.

3. MotionMaestroc:
Setup > Servo Tuning... . ‘- .
Start by setting proportional gain to 64, integral and derivative gain

Tach Reverse: Actual Velosity (RPM): [ 000
-1.000 Current [Amps): a ’W 1.000
4. Next, setup an excitation signal needed for position mode tuning. B s : :

MotionMaestroc: In the “Function Generator” group, press “Setup”
to open the “Tuning Function Generator” window and do the follow- | =

Faints Off=ts

to O (under Position loop).

ings (see page 50 for reference). 0 4‘ 4‘
1
41  Enter “Base Position”. 0 counts. T
42  Enter “Target Position”. Value of encoder edge counts Er ) |
(after quadrature, and this should result in a < 90° move). o e, weioses oz
4.3  Enter “Step Duration. 1 sec. meet of samng coumencs tazougn @
4.4 Enter “Inter-Step Dwell. 1 sec. The Control Panel display

4.5 Choose “Step Direction” (Bidirectional).
4.6 Choose “Test Mode” (Continuous).
4.7 Select “OK” to close window.

Note: You may want to change these values after you start tuning to see the waveforms better.

5. In the “Tuning Setup” window, enable the amplifier, and press the “Start (Continuous)” button in
the function generator group to start pulsing the motor.

6. First keep position loop integral and derivative gain to zero, increase position loop proportional
gain to as high as possible without excessive oscillation. Next, add derivative gain to help calm
down the oscillation. Then add as much integral gain as possible to achieve a quick response.
Observe the response all the time.

The feedback encoder quadrature edges are counted into a 32 bit position feedback counter and this
counter is compared with a scaled input command 32 bit counter. The position difference is then am-
plified by a proportional gain and used as an error velocity command. This command is used as an
input to the velocity loop, see Command Input Control Diagram on page 15. Go to Trajectory Genera-
tor Setup window on page 26 and disable acceleration and deceleration limits by checking appropriate
boxes. Set maximum speed of motor into velocity limit box.
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Setup Pulse/Direction Follower

All Alpha Series can operate in either Pulse (Step)/Direction Follower or in Encoder Follower mode.
When operate in Pulse (Step)/Direction Follower mode, the first input is a pulse train used to establish
the absolute distance and velocity of the command and the second input is a direction signal used to
establish the direction of rotation of the command. Many stepper motor controllers provide this pulse
type and allows upgrading a stepper motor system to a servo motor system without the need to change
controllers.

It is important to note from the scaling example shown below to scale command pulses to increment
1.8 ° of the motor. The encoder counts must be divisible by 200.

An example of pulse system scaling is described as follows:
1. Feedback Encoder = 5,000 lines per revolution
2. Desired motor rotation per input pulse = 1.8 °

1 rev (360 °) of feedback encoder = 5,000 * 4 = 20,000 counts

1.8 °/360 °* 20,000 = 36,000 / 360 = 100 counts

Therefore, each input pulse must increment the input command counter by 100 counts. To achieve
this, set PGl to 1 and PGO to 100 such that 1 pulse in = 100 pulses out.

To set PGI (Gear In) and PGO (Gear Out), refer to “Electronic Gearing Setup” window on page 25.

To reverse the motor rotation, go to MotionMaestro Setup > Gearing/Encoders and check or un-
check on “Reverse” check box under Auxiliary Encoder section. (refer to “Electronic Gearing Setup
Dialog” on page 25)

To View the position following error go to the Control Loop Signal window (page 28) and select com-
manded, measured and error in the position box. The following error can also be monitored using Mo-
tion Maestro oscilloscope window. If the error is less than 100 counts the motor will follow always
within 1.8°. For more info refer to the MotionMaestro guide at www.Glentek.com.
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Setup Encoder Follower

When operate in Encoder Follower mode, two pulse inputs in quadrature, such as the output of an
incremental encoder or an encoder pot determine both command distance and direction. This pulse
decoding is useful to slave one motor to another by connecting the master motor’s encoder output to
the slave motor’s pulse inputs.

An additional example of encoder follower scaling is described as follows:
1. Input command encoder (master) = 2,000 lines per revolution

2. Feedback following encoder (slave) = 5,000 lines per revolution

3. Desired following ratio = 1 revolution to 1 revolution

Set PGl =2 and PGO =5
For every 2 pulses of the input command encoder (master), the input command position counter will
be incremented by 5 counts.

To further explain the above scaling example, we have provided an additional description as follows:

Let us pick the example where we have a shaft somewhere in a system that has a 2000 line encoder
mounted to it and we want to remotely slave another shaft to this encoder. On this remote shaft, we
mount a servo motor with a 5000 line encoder. Then, we connect the 2000 line encoder to the inputs
of the remote servo amplifier in the pulse follower mode and set PGl = 2 and PGO = 5. This sets up
the ratio for every two counts of the 2000 line encoder the 32 bit input command position counter (see
Position Mode Control Diagram on page 14) is incremented by 5 counts. Now the remote servo will
follow on a 1 to 1 ratio. That is, the remote motor with 5000 line encoder will rotate one revolution
when the 2000 line encoder motor rotates one revolution.

When used as an encoder follower, the count (lines) per revolution of the encoder is preferred to have
either both binary or both decimal. However, any combination of encoder count (lines) per revolution is
acceptable to Alpha Series amplifier.

Let us pick the example where we have a shaft somewhere in a system that has a 4096 line encoder
mounted to it and we want to remotely slave another shaft to this encoder. On this remote shaft, we
mount a servo motor with a 5000 line encoder. Then, we connect the 4096 line encoder to the inputs
of the remote servo amplifier in the encoder follower mode and set PGl = 512 and PGO = 625. This
sets up the ratio for every 512 counts of the 4096 line encoder the 32 bit input command position
counter (see Position Mode Control Diagram on page 14) is incremented by 625 counts. Now the re-
mote servo will follow on a 1 to 1 ratio. That is, the remote motor with 5000 line encoder will rotate one
revolution when the 4096 line encoder motor rotates one revolution.
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2-Phase Current (Torque) Mode Tuning

This section is for users who purchased a dedicated 2 phase current mode amplifier. This type of am-
plifier will have special hardware built, and the amplifier is designed to run in Current Mode only.

1.

Configure the motor parameters, motor safety and commutation settings as specified in the
“Parameter Setup” section of Amplifier Tuning.

Turn the power off, and connect the motor leads (R, S and T) to the amplifier, and 2 signal in-
puts (Signal 1+/-, Signal 2+/-) with Common from the controller to the amplifier.

2.1 Make sure to connect the motor leads properly.

2.2 Connect Signal Controls for R-phase to signal 1, and for S-phase to signal 2 inputs.
Turn the power back on and open the “Analog I/0” window by selecting Setup > Analog 1/0O...
Set “Signal Gain”, and “Aux Signal Gain” to the desired Amps/V.

Note: Both gains should be set to the same value. “Signal Gain” corresponds signal 1 (Phase
R command) input, and “Aux Signal Gain” corresponds to Signal 2 (Phase T command) input.

With zero value signal on both of the input signals, adjust “Signal Offset” and “Aux Signal Off-
set” to null the R and S commands.

5.1 Use scope to monitor these commands by selecting Tools > Scope... or Scope icon on
the tool bar.

5.2 On the Scope set up window, select “R Current Commanded” option from “Source” un-
der “Data Attributes” for trace 1, and “S Current Commanded” option from “Source” for
trace 2.

5.3 Go back to the Analog I/0 setup window and adjust the analog offsets to get a zero
value on the commanded signal traces. This will null all offsets from the controller and
the amplifier.

The controller connection to the analog inputs can be verified by commanding 1V to each signal
input. Use the MotionMaestroe Scope to check that the commanded input is as expected.

For Example: If the signal gains are set to 2.5A/V, 1V is commanded to both inputs simultane-
ously, and the current limit is greater than 5A, then the MotionMaestroe Scope should display
2.5A on phase R and S current commands and -5.0A on phase T current command.

Set the controller command signals to 0V.

Save to NVM by selecting Setup > Save to NVM...
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Tachometer Feedback Setup and Tuning

This section is for users who purchased a dedicated amplifier configured with special hardware that is
designed to run in in either Current Mode or Velocity Mode, and use tachometer as feedback.

1.

10.

Select Setup > Select Mode... in Menu Tool Bar of Motion Maestro to enter Setup Command
Mode window.

Verify that “Current Loop Closed” (selected by default, and can not be deselected) is the only
item checked under “Modes of Operation”.

Configure the motor parameters, motor safety and commutation settings as specified in the
“Parameter Setup” section of Amplifier Tuning.

Turn the power off, and connect the motor leads (R, S and T) to the amplifier.

Connect the signal command M 5etup Analog Input/Output
from the controller to the ampli- | 9™ S=ve e ampiter :”ﬂ'“‘l‘*SO“‘”“'_S'i‘:iVmge 5
fier Signal 1 +/- inputs. SignalGain: [100 = [1.00 Amps/Volt g‘Signa\ o T T ——
I T P T Signal Offset [00000 = [00000  wvons
Connect the tachometer feed- b o Signal Test 0000 =] o000 vons
back from the motor to the am- s g O et
plifier Tach +/- inputs. TochScale: [F0 = [ro b e . [Festvolage =
[ i ’0007 W o Signal Source: g
: ‘ ’ Signal Gain: [10000 = [100.00 %
Turn the power back on and Tach Oficet [09000 = [00000 " vons Signal Offsst 00000 =] [o0000  vals
open the “Analog 1/O” window DeadBang: 00000 —] [0:0000 Volts Signal Test [0.0000 -~ [0.0000 Volts
by selecting Setup > Analog I/
This dialog helps setup the analog input signals that command the amp and allows setup of A
O_ .. . ‘?: ;.:;1::;,;:::2‘:1;13?:; :;i[;?nun:mq signals within the amp. All values are sent to B2na
alog Input Secup
S5ignal Gain v
Set “Signal Gain”, and “Tach

Scale” to the desired Amps/V Dialog box for tuning the motor
and Volt/kRPM, respectively.

Note: “Signal Gain” corresponds to Signal 1 (command) input, and “Tach Scale” corresponds
to Tach input of the amplifier. By default, all amplifiers are configured to accept tachometer
feedback signal of +/- 30V. At 7.00 Volt/kRPM, a theoretical maximum velocity of up to +/-
4285 RPM is possible before it is saturated. It is highly recommended not to operate the motor
beyond 90% of this limit (+/-3856 RPM). If feedback signal of higher than +/- 30V is desired,
please contact one of Glentek sale engineers.

With zero value command signal on the input, adjust “Signal Offset” to null the current or veloc-
ity commands.

9.1 Use scope to monitor the command by selecting Tools > Scope...
9.2 On the Scope set up window, select “Current Commanded” option from “Source” under
“‘Data Attributes” for trace 1.

Go back to the Analog I/0 setup window and adjust “Tach Offset” to get a zero value on the
measured velocity trace.

10.1 Use scope to monitor the measured velocity by selecting Tools > Scope...

10.2 On the Scope set up window, select “Velocity Measured” option from “Source” under “Data
Attributes” for trace 2.
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Motor Running
1. Select Tools>Control Panel in Menu Tool Bar of Motion Maestro to display the control interface.

2. Apply one amps command (or until the motor starts to move slowly) by entering in the box right
below “Actual Velocity (RPM)” box. Alternately, you can click on any portion of the slider right
below the “Current (Amps)” label to issue a current command.

3. While the motor is moving, verify that the velocity reading in “Actual Velocity (RPM)” displays
positive number for a positive current command and negative number for a negative current
command.

4. If the “Actual Velocity (RPM)” reading is not matching the current command in sign, select or
de-select the box next to “Tach Reverse” so that the “Actual Velocity (RPM)” displays positive
number for a positive current command and negative number for a negative current command.

Note: One of the reasons that the “Actual Velocity (RPM)” reading not matching the current
command in sign is that the motor power leads are reversed (motor is not wired per amplifier’s
factory default setting). The other reason is the tachometer feedback leads are reversed
(tachometer is not wired per amplifier's factory default setting).

Alternately, this problem can also be easily corrected by click to select/de-select a check mark
next to the selection box “Inv” just below the “Tach Scale” in the “Setup Analog Input/Output”
window, or you can add/remove a negative sign in front of the “Tach Scale” value and press the
“Enter” key on the keyboard. Verify that the “Actual Velocity (RPM)” reading matches the cur-
rent command in sign.

5. If you would like to run in Velocity (RPM) Mode instead of Current (Torque) Mode, You may
now stop the system and change to Velocity Mode and go to Velocity Loop PID Setting section
for further information.

6. Be sure to save changes often.

The controller and tachometer feedback connections to the analog inputs can be verified by com-
manding 1A (1V) to signal input or just enough to move the motor slowly. Use the MotionMaestroe
Scope to check that the commanded input and velocity feedback are as expected.

For Example: If the signal gains are set to 1.0A/V, 1V is commanded to input, and the current limit
is greater than 5A, then the MotionMaestroe Scope should display 1.0A on the current command.
Use a friction (handheld) tachometer to read the motor shaft velocity and compare to the velocity
measured on the MotionMaestroe Scope. Verify that the two velocity readings are similar.

7. Set the controller command signals to OV.

8. Save to NVM by selecting Setup > Save to NVM...
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APPENDIX A

A - Servo Drive Connections

A - 1. Servo Drive Motor and Power Connectors
Table A - 1.1. Module Power/Motor Designations (SMX9415/SMX9515)

Designations Pin# 1/10 Name Function
1 Input B- DC Bus Return
2 Input B+ DC Bus +
3 Qutput T Motor Phase T / Brush Output B
4 Output S Motor Phase S
5 Qutput R Motor Phase R / Brush Output A

Table A - 1.2. Module Power/Motor Mating Connectors (SMX9415/SMX9515)

Description/Type

5-Pin Female Mating Connector

Right angle

Phoenix GMVSTBW 2,5/5-ST-7,62

Inline

Phoenix GMSTB 2,5/5-ST-7,62

Table A - 1.3. Stand-Alone Motor Power Designations (SMX9415)

Designations Pin# 1/10 Name Function
Qutput T Motor Phase T / Brush Output B
Output S Motor Phase S
Qutput R Motor Phase R / Brush Output A

:
¥ 2
I 3

[ o b

Table A - 1.4. Stand-Alone Motor Power Mating Connectors (SMX9415)

Description/Type

3-Pin Female Mating Connector

Right angle

Phoenix GMVSTBW 2,5/3-ST-7,62

Inline

Phoenix GMSTB 2,5/3-ST-7,62

Table A - 1.5. Stand-Alone AC Power Designations (SMX9415)

Designations Pin# 1/0 Name Function
1 Input L1 AC LINE 1, single phase/three phase
2 Input L2 AC LINE 2, single phase/three phase
3 Input L3 AC LINE 3 (three phase only)
4 Input PE Protective Earthing / Chassis Gnd

h 1
” 4 .
e Table A - 1.6. Stand-Alone AC Power Mating (SMX9415)

Description/Type

4-Pin Female Mating Connector

Right angle

Phoenix GMVSTBW 2,5/4-ST-7,62

Inline

Phoenix GMSTB 2,5/4-ST-7,62
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(SMX9408)
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Table A - 1.7. External Logic Supply Power Designations (SMC94XX)

Designations Pin# 110 Name Description
1 Input COMMON COMMON (Logic Ground)
2 Input +24VDC 24 to 48VDC, 600mA max. @ 24VDC

Powers all amplifier logic and encoder

Table A - 1.8. External Logic Supply Power Mating Connector (SMC94XX)

Table A -

Table A -

Description/Type

2-Pin Female Mating Connector

Right angle

Phoenix P/N: GMVSTBW 2,5/2-ST-5,08

1.9. Module Power/Motor Designations (SMX9508)

Designations Pin# 1/0 Name Function
1 Input B- DC Bus Return
2 Input B+ DC Bus +
3 Input PE Protective Earthing / Chassis Gnd
4 Qutput T Motor Phase T / Brush Output B
5 Qutput S Motor Phase S
6 Qutput R Motor Phase R / Brush Output A

1.10. Module Power/Motor Mating Connectors (SMX9508)

Description/Type

6-Pin Female Mating Connector

Right angle

Phoenix MSTB 2,5/ 6-ST-5,08

Table A - 1.11. Stand-Alone Motor / AC Power Designations (SMX9408)

Designations Pin# 110 Name Function
1 Input L1 AC LINE 1, single phase
2 Input L2 AC LINE 2, single phase
3 Qutput T Motor Phase T / Brush Output B
4 Qutput S Motor Phase S
5 Qutput R Motor Phase R / Brush Output A

Table A - 1.12. Stand-Alone Motor / AC Power Mating Connectors

Description/Type 5-Pin Female Mating Connector
Right angle Phoenix GMVSTBW 2,5/5-ST-7,62
Inline Phoenix GMSTB 2,5/5-ST-7,62

Table A - 1.13. Module Power/Motor Designations (SMX9420)

Designations Pin# 1/10 Name Function
1 Qutput T Motor Phase T / Brush Output B
2 Output S Motor Phase S
3 Qutput R Motor Phase R / Brush Output A
4 Input PE Protective Earthing / Chassis Gnd
5 Input PE Protective Earthing / Chassis Gnd
6 Input L3 AC LINE 3 (three phase only)
7 Input L2 AC LINE 2, single phase/three phase
8 Input L1 AC LINE 1, single phase/three phase

Table A - 1.14. Module Power/Motor Mating Connectors (SMX9420)

Description/Type

8-Pin Female Mating Connector

Right angle

Phoenix GMSTB 2,5 HCV/ 8-ST-7,62
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Table A - 1.15. Module Power/Motor Designations (SMX9430)

Designations Pin# 1/0 Name Function
1 Output T Motor Phase T / Brush Output B
2 Qutput S Motor Phase S
3 Output R Motor Phase R / Brush Output A
4 Rsvd Reserved Reserved
5 Rsvd Reserved Reserved
6 Input L3 AC LINE 3 (three phase only)
7 Input L2 AC LINE 2 (three phase only)
8 Input L1 AC LINE 1 (three phase only)

Table A - 1.16. Module Power/Motor Mating Connectors (SMX9430)

Description/Type

8-Pin Female Mating Connector

Right angle

Phoenix PC 5/ 8-ST-7,62

A - 2. Servo Drive Serial Communications Connector

Table A - 2.1. RJ-45 Serial Communications Mating Connectors

Description/Type

8-Pin Male Mating Connector

Standard Commercial, RJ-45

Commercial, RJ45

Table A - 2.2. RJ-45 (RS-232 / RS-485) Communications Designations

Pin# 110 Name Function
1 Input RS-485 RX + RS-485 Receive +
2 Input RS-485 RX - RS-485 Receive -
3 Reserved Reserved Reserved
4 Input/output COMMON Logic Ground
5 Output RS-232 TX RS-232 Transmit
6 Input RS-232 RX RS-232 Receive
7 Output RS-485 TX + RS-485 Transmit +
8 Output RS-485 TX - RS-485 Transmit -

Table A - 2.3. RJ-45 (CANopen) Communications Designations

Pin# /0 Name Function
1 Input/output CAN HIGH Dominant High
2 Input/output CAN LOW Dominant Low
3 Reserved Reserved Reserved
4 Input/output COMMON Logic Ground
5 Reserved Reserved Reserved
6 Reserved Reserved Reserved
7 Reserved Reserved Reserved
8 Reserved Reserved Reserved
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A - 3.1. Servo Drive Motor Feedback Connector (Molex)

20

Table A - 3.1.1. Encoder Feedback Mating

Connector
Description/Type

20-Pin Male Mating
Connector Housing

C-GRID Ill DUAL ROW CRIMP

CONNECTOR, 22-24 AWG

MOLEX 90142-0020

Table A - 3.1.2. Encoder Feedback

Pin# 110 Name Function

1 Input Tach + Tachometer + Signal

2 Input Tach — Tachometer — Signal (not)
3 Reserved Reserved Reserved

4 Input Mtr Temp SW MotorTemp Switch Input
5 Input EncZ + Encoder Channel Z +

6 Input EncZ - Encoder Channel Z — (not)
7 Input Enc B + Encoder Channel B +

8 Input Enc B - Encoder Channel B — not)
9 Input Enc A + Encoder Channel A +

10 Input Enc A — Encoder Channel A — (not)
11 Input Hall 1 + Hall Sensor 1 + Signal
12 Input Hall 1 — Hall Sensor 1 — Signal (not)
13 Input Hall 2 + Hall Sensor 2 + Signal
14 Input Hall 2 — Hall Sensor 2 — Signal (not)
15 Input Hall 3 + Hall Sensor 3 + Signal
16 Input Hall 3 — Hall Sensor 3 — Signal (not)
17 Power Enc Pwr Encoder +5VDC Power out, 150 mA max
18 Power Common Enc Pwr Return,

Logic Ground (Digital)
19 Power Enc Pwr Encoder +5VDC Power out, 150 mA max
Enc Pwr Return

20 Power Common LogicCGrounde(tEJ)igi}al)
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A - 3.2. Servo Drive Motor Feedback Connector (Mini-D)

Table A - 3.2.1. Motor Feedback Designations

Pin# 1/0 Name Function

1 Power Enc Pwr Encoder +5VDC Power out, 150 mA max

2 Power Common E_nc Pwr Ret“."‘:
Logic Ground (Digital)

3 Power Enc Pwr Encoder +5VDC Power out, 150 mA max

4 Power Common E_nc Pwr Retu_rn_,
Logic Ground (Digital)

5 Input Enc A + Encoder Channel A +

6 Input Enc A - Encoder Channel A — (not)

7 Input EncB + Encoder Channel B +

8 Input EncB - Encoder Channel B — not)

9 Input EncZ + Encoder Channel Z +

10 Input EncZ — Encoder Channel Z — (not)

11 Input Hall 1 + Hall Sensor 1 + Signal

12 Input Hall 1 — Hall Sensor 1 — Signal (not)

13 Input Hall 2 + Hall Sensor 2 + Signal

14 Input Hall 2 — Hall Sensor 2 — Signal (not)

15 Input Hall 3 + Hall Sensor 3 + Signal

16 Input Hall 3 — Hall Sensor 3 — Signal (not)

17 Input Mtr Temp SW MotorTemp Switch Input

18 Power Common Logic Ground (Digital)

19 Input Tach + Tachometer + Signal

20 Input Tach — Tachometer — Signal (not)

Table A - 3.2.2. Motor Feedback Mating Connector

O N Connector 20-Pin Male Mating 20-Pin Male Mating
e Description/Type Connector Housin Backshell
= _ . P yp 9
20 - 1 0 Mini D Ribbon, 28-30 AWG,

Insulation Displacement, Plastic AMP 2-175677-2 AMP 176793-2

Backshell, Squeeze Latch
Mini D Ribbon, 28-30 AWG,

Insulation Displacement, Metal 3M 10120-6000EC 3M 10320-A200-00
11 2 1 Backshell, Squeeze Latch
5 d Mini D Ribbon, 24-30 AWG,
O Solder Cup, Plastic Backshell, 3M 10120-3000VE 3M 10320-52F0-008
L

Squeeze Latch
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A - 4.1. Controller I/O Connectors (Molex)

24

Table A - 4.1.1. I/O Mating Connectors

Connector
Description/Type

24-Pin Male Mating
Connector Housing

Female Crimp Terminal

C-GRID Ill DUAL ROW CRIMP
CONNECTOR, 22-24 AWG

MOLEX 90142-0024

MOLEX 90119-2110

Table A - 4.1.2. 1/0O Connection Designations

Designations Pin# /10 Name Function
1 Output Encoder A + Encoder A + output
2 Output Encoder A — Encoder A — output (not)
3 Output Encoder B + Encoder B + output
4 Output Encoder B — Encoder B — output (not)
5 Output Encoder Z + Encoder Z + output
6 Output Encoder Z — Encoder Z — output (not)
7 Input Pulse + Pulse input +
8 Input Pulse — Pulse input — (not)
9 Input Direction + Direction input +
10 Input Direction — Direction input — (not)
11 Input Reset In Reset Amp
12 Input + Limit Limit switch +
13 Input — Limit Limit switch —
14 Input Hw Inhibit Hardware inhibit
15 Output Fault Out Fault out
+5VDC/ +5VDC @ 1 A max input (SMC9508) /
16 Power +24 VDC +24 VDC @ 600 mA max input
Logic Power (SMC9515)
17 Power Common Logic Ground (Analog)
18 Power Common +5VD.C / +24VDC.relturn,
Logic Ground (Digital)
19 Output | Analog Out (Aux.) Analog out (Auxiliary)
20 Output Analog Out Analog out
21 Input/ Signal 2 +/ Analog 2 command signa|_+/
Output Relay Out Contact closure 21 to 22 (optional)
22 Input/ Signal 2 -/ Analog 2 command signal — (not)/
Output Relay Out Contact closure 21 to 22 (optional)
23 Input Signal 1 + Analog 1 command signal +
24 Input Signal 1 — Analog 1 command signal — (not)
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A - 4.2. Controller /0 Connector (Mini-D)

36

19

O

=

=
Ed
O
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Table A - 4.2.1. I/0O Connection Designations

Designations Pin# /0 Name Function
1 Input Signal 1 + Analog 1 command signal +
2 Input Signal 1 — Analog 1 command signal — (not)
3 Input Signal 2 + Analog 2 command signal +
4 Input Signal 2 - Analog 2 command signal — (not)
5 Output | Analog Out (Aux.) Analog out (Auxiliary)
6 Output Common Logic Ground (Analog)
7 Output Analog Out Analog out
8 Input + Limit Limit switch +
9 Input - Limit Limit switch —
10 Input Hw inhibit Hardware inhibit
11 Output Fault Out Fault out
12 Input Common Logic Ground (Digital)
13 Input Reset In Reset Amp
14 Input Mtr Temp SW MotorTemp Switch Input
15 Reserved
16 Input Common Logic Ground (Digital)
17 Output Encoder Z + Encoder Z + output
18 Output Encoder Z — Encoder Z — output (not)
19 Output Relay Out Contact closure 19 to 20 (optional)
20 Output Relay Out Contact closure 19 to 20 (optional)
21 Input Common Logic Ground (Analog)
22 Input Common Logic Ground (Digital)
23 Input Pulse — Pulse input — (not)
24 Input Pulse + Pulse input +
25 Input Direction — Direction input — (not)
26 Input Direction + Direction input +
27 Output +5V Out +5 VDC out, 150 mA max
28 Output +5V Out +5 VDC out, 150 mA max
29 Output Common +5 VDC return, Logic Ground (Digital)
30 Output Common +5 VDC return, Logic Ground (Digital)
31 Reserved
32 Reserved
33 Output Encoder A + Encoder A + output
34 Output Encoder A — Encoder A — output (not)
35 Output Encoder B + Encoder B + output
36 Output Encoder B — Encoder B — output (not)

Table A - 4.2.2. /0O Mating Connectors

Connector

Description/Type

24-Pin Male Mating
Connector Housing

36-Pin Male Mating
Backshell

squeeze latch

Mini-D Ribbon, 24-30 AWG,
Solder cup. Plastic backshell,

3M10136-3000VE

3M10336-52F0-008
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APPENDIX B

B - Amplifier Status Codes

This appendix contains definitions of status codes displayed at the amplifier.

Table B - 1. Condition for each of the display values by a 7-segment LED display.

Display Name Description
1 EEPROM Fault* Parameter EEPROM checksum fault
2 Reserved Reserved
3 Reserved Reserved
4 Reserved Reserved
8 Reset External reset
b Bus Over Voltage DC bus exceeded nominal input voltage
C Clamp (Disabled) Output stage disabled
E Encoder Fault Encoder fault detected
F Foldback Foldback condition active
H Heatsink Over Temperature |Heatsink thermal switch tripped (65°C typical)
h Motor Over Temperature Motor thermal switch / thermister tripped
L LS/ECB Motor RMS over current
0 Normal Operation Amp enabled (no Hall only)
S HS/ECB Output short circuit detected
U Bus Under Voltage DC bus dropped below nominal input voltage
— Hall Fault Invalid hall state (000 or 111)
— Commutation Fault Hall angle does n_ot r_natch epcodgr counter angle
No Halls: Phase finding routine failed
8. Reset Eriv.e proces§or_is in reset
ogic power indicator
Slsneggl;?nc()al:ter Amp Enabled, Hall é;ngpmeenna}tbiLed?cates one of six hall states
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Table B - 2. Condition for each of the display modes by a Red and a Green LED display (SMX9508).

Red LED Green LED Name Description
Stays Off Stay On | Amp enabled Normal Operation
Stay On Stay On Clamp (Disabled) Output stage disabled
Stays Off Blinks Once |Reset Amp is resetting
Blinks Once Stays Off |Heatsink Over Temperature (I:szaotéigll;;cgslr)mal switch tripped
Blinks Once | Blinks Once |[Motor Over Temperature Motor thermal switch / thermister tripped
Blinks Twice | Stays Off |Bus Over Voltage DC bus exceeded nominal input voltage
Blinks Twice | Blinks Twice |Bus Under Voltage \?flt:;: dropped below nominal input
Blinks Three | Stays Off |LS/ECB Motor RMS over current
Blinks Four Stays Off |HS/ECB Output short circuit detected
Stay On Blinks Once |Hall Fault Invalid hall state (000 or 111)
Stay On Blinks Twice | Encoder Fault Encoder fault detected
Hall angle does not match encoder counter
Stay On Blinks Three | Commutation Fault angle
No Halls: Phase finding routine failed
Stay On Blinks Four |EEPROM Fault* Parameter EEPROM checksum fault
Blinks Three Stay On Reserved Reserved
Blinks Three | Blinks Three |Reserved Reserved
Blinks Four | Blinks Four |Reserved Reserved
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APPENDIX C - SMx94xx, 95xx Ratings and Specifications

This appendix contains specifications for the application engineer which are necessary to utilize the
SMx94xx, and SMx95xx series amplifiers.

Output Power (Amps i i
Amplifier Model Number Input Power P (Amps) Avallabl_e Pac_kaglng
Cont. (Rated) Peak Configurations
4 8
SMx9408-bbb-jcc-1A-1 110-130 VAC o o Stand-Alone
SMx9508-bbb-1cc-1* 24-190 VDC 4? 8° Module
4 17-50 VAC or 3 3 o
SMx9508-bbb-1cc-eA-g 110-130 VAC 4 8 Multi-Axis
SMx9410-bbb-jcc-1D-1 110-130 VAC or o 10
. Stand-Alone
SMx9410-bbb-jcc-1F-1 208-240 VAC 10" 20"
10° 20?
SMx9415-bbb-jcc-1 2 2
SMx9515-bbb-1cc-1 30-370 VDC 15 30 Module
20? 40°
SMx9415-bbb-jcc-1A-1 10° 20°
SMx9415-bbb-jec-1D-1 | 444 130 vAC or 152 30° Stand-Alone and
SMx9415-bbb-jcc-1E-1 o
. 208-240 VAC Multi-Axis
SMx9415-bbb-jcc-eB-g-h 203 403
SMx9515-bbb-1cc-eB-g-h
, 110-130 VAC or 3 3
SMx9420-bbb-jcc-1A-1 208-240 VAC 20 40 Stand-Alone
. 110-130 VAC or
SMx9430-bbb-jcc-1B-1 208-240 VAC 30 60 Stand-Alone
: 110-130 VAC or
SMx9445-bbb-jcc-1B-1 208-240 VAC 45 80 Stand-Alone
, 110-130 VAC or
SMx9475-bbb-jcc-1B-1 208-240 VAC 75 120 Stand-Alone

Special request and require forced-air cooling.

DC BUS input with forced air cooling.

® Three (3) Phase AC input with forced air cooling.

Output power is derated by 40% of the amp rating for single phase AC input.

SMx9508 is non-isolated. That is, its logic input circuits and power input circuits are not
isolated. Therefore, an isolated DC power supply is required for the module, and an
isolated transformer is required for the multi-axis chassis assembly.
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Power, Input and Output

Refer to table on page 68.

Signal Inputs
Input Maximum Minimum
Source Voltage Impedance
vDC Ohms
Differential +/-10 20,000
Single Ended 10 10,000
Digital Inputs
Input Source Specification
Limit + See *
Limit - See *
Inhibit See *
Reset See *
Motor Temp See *
* 40V max. -.5V min. Terminated by 10k Ohms. Digital inputs have
hysteresis with thresholds at 1/3 and 2/3 of 3.3V.
Outputs
Output Specification

Fault (as output)
Analog Output(s)

Active level is configurable, open collector output can sink 500 mA max.
User selectable D/A. Output is one channel of +/- 10V (12-bit) by default.
Two channels of +/- 10V and/or (16-bit) are available upon request.

Encoder Outputs 26C31 differential line driver.
Relay Outputs The relay contact supports switching voltage of up to 40 VAC/VDC and a
maximum current of 1A.
System
Feature Specification

Frequency response

Velocity Loop:
Current Loop:

Notes

Implementation dependent.
Typical, depending on motor inductance,
2kHz typical. (Bandwidths available up to 3 kHz.)

1) All data in this section is based on the following ambient conditions: 25 °C (77 °F)
2) Forced air cooling is required to meet the maximum power ratings specified.
3) The amplifier modules (SMX9415-1, SMX9508-1, and SMX9515-1) require an external DC power

supply.

4) The amplifier module (SMX9508-1) is non-isolated. That is, its logic input circuits and power input
circuits are not isolated. Therefore, it requires an isolated DC power supply.
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APPENDIX D

Matching Motor Phase Leads to Amplifier Commands Using Hall Sensors.

Below you will find the steps necessary to insure that the command phases of a digital amplifier are
properly matched to any three-phase motor that has Hall sensors.

Two methods are described in detail. Section D1 describes the Glentek Auto Phasing Procedure, and
section D2 describes Manual Phasing Procedure.

Please read this procedure prior to working with the motor and ampilifier.

The Alpha Series amplifiers have an added feature called “Auto Phase Finding.” You may use
the Manual Phasing Procedure, or you may use the Auto Phase Finding Procedure if you are
unsure of your motor’s phase relationship.

Please note: At Glentek we take great care that all motors are phased identically, during final test, we
insure the motor back EMF, encoder and hall sensors are aligned exactly the same way for each motor
we ship.

D1 — Auto Phasing Procedure

This procedure should only be used at the initial start up of a system. Once completed, the settings
can be saved as a back up, and these settings can then be restored in future systems. Future systems
must be identical and wired exactly the same.

A) Ensure that the motor power and the feedback cables are connected to the amplifier and the ampli-
fier is powered on.

B) Ensure that the amplifier has no faults. e O T B A
NumberofPoles:[s 5 Smart Cuiarg. ﬁ ?
. . . Lines perRevolution: [2500  [2s00 Propottional Gain:
C) Ensure that the information in the Motor column of | oo s Fan =
the Setup Commutation window is correct o E— S L I
. Comim EeriRle: Infial Current (amps): [100 [lo0
(namely the Number of Poles and Lines per B - ——
ReV0|UtI0n) Phase Lead Famping Time (sec): |053 053
Mq‘eoﬁw(dgg)_’%m’% Au:z:;::;S(SEE) 400 400
D) Ensure that “Hall Edge” is selected in the Correc- | ™= e
t|0n Method Column Carrection Method o e M EOET (R
' GRS
Index-hanual » c Bt ® J
H None: ® ' Induction . &
E) Check Enable Auto Phasing check box. ooy F—— I Tewphe c
St Qi etocy ’mf ’D[mi Commutation Waveform
. . , Working  Amplifier
F) Ensure Final Current is less than the motor’s Dewae el e
rated current (refer to Smart-Comm on page 89
for more information on the how to set the coeffi- | ey |1 e .
cient values). s T S W € e s

G) Enable the amplifier. - - -
Dialog box for setting up motor commutation

Press Execute Auto Phasing button.
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¥+ Control Loop Signals

Current Welocity Position
I) Observe Commanded current and Measured current o B s : e ;
. . easLres oog v easures EasLres
from the Control Loop Signals window. k[ o | Ee[—— | Em[——F
R Command: ’7 [~ & RPM ¢ Counts
Note: Values should start at the initial currentand end | *>" ﬁ; rrr
at the final current. Motor will have slight movement. ©ame - Ranlhs ; : ;
Commutation Init on the Warning window will light yel- i

low during execution time, then return to green. , . ,
Dialog box for viewing control loop signals

= Warning

Power On Reset

Commutation Init

Bus Over Yolt | Bus Under Yolt
Amp Over Temp CPLD
Dialog box for viewing warning _

ncoder

Foldback

Dialog box for viewing fault status

J) Check the Fault window, if Commutation is lit green (No Fault), then go to step N. If it is red (Fault),
then go to step K.

K) Verify that the motor is connected properly. Check to see if the Number of Poles (this is not pole
pairs), and Line per Resolution (not the quadrature count) settings are correct. If all were correct,
then increase final current to approximately 60% of motor rated current. Ensure that nothing is
connected to the motor shaft.

L) Clear fault by pressing Fault Reset button on the Control Panel window.
M) Repeat from the beginning (from Step A).

N) From the Control Panel window, slowly increase (positive) the current until the motor starts to spin.
Ensure that shaft is rotating in the desired direction for a positive current command.

Note: If it is running in opposite direction, select or deselect (depend on what was saved previously)
the Reverse Rotation check box from the Commutation Init Method column in the Setup Commuta-
tion window.

O) Press Stop button, the command will go to zero (0), and the motor will stop.
P) Press Disable Amp button.
Q) Save setting to NVM, Setup>Save to NVM.

The system is now aligned. You can create a Backup File, and then restore to identical systems. Sys-
tems must be identical and connected exactly the same.
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D2 — Manual Phasing Procedure

A) Locate or prepare the required equipment.

right.
3. A computer with MotionMaestroe installed.

the amplifier to the serial port on the computer

troe.

D) Prepare the amplifier using the following dialogs.

modes except the current mode.

Setup Analog Input/Output dialog as shown.

Analog Input Setup Analog Output Setup

] Setup Analog Input/Output @

1. A 2 channels oscilloscope (four channels is best).
2. A 3-phase Y-connected resistive load as illustrated on the

B) With the power off, connect the motor encoder outputs and the
Hall sensor outputs to the amplifier. Leave the motor power
leads disconnected. Connect the RS232 serial cable from

(MotionMaestroe). Alternately, Ethernet communication be-

tween the amplifier and the computer is possible when using the Glentek Communication Module
CM998-1. Please contact one of Glentek sale engineers for further detail.

1. Insure that the amplifier is in current mode. Deselect all

2. Set the analog command input signal gain to zero. Use the

Working

Signal Gair: (I =] [oon Arnps ol
[ Ime 000 000 o
Signal Offset. (0.0000 3: 0.0000 Volts

Aux Signal Gain: El Amnps ol

Amplifier

Auwx Analog Output Setup

Signal Source: ‘RVU‘(&\;E Command

Signal Gein: 10000 =] [100.00 %
Signal Offset: |0.0000 Elﬁ 0.0000 Valts
Signal Test: El 0.0000 Walts

=

Signal Source [Testvoltage

= | —
Aux Signal Offset Volts
Dead Band: |0.0000 El: 0.0000 Yalts

Signal Gain; [10000 =] [100.00 %
Signal Offset: (0.0000 El: 0.0000 Yalts
Signal Test |1.0000 E|i 0.0000 Yolts

This dialog helps setup the analog input signals that commend the emp and allows setup of
the analoy output sigmal for monitoring signals within the amp. All values are sent to
the anp inmediately upon entry.

lAnalog Inpur Secup
Sigal Gain

-

v

Done

the toolbar.

Dialog box for setting the analog input command signals

It is intended that this procedure be done once by the engineering staff, whereupon they will incorpo-
rate the findings into production drawings, wiring labels and procedures.

— W

R1

W

R2

MV

R1, R2 and R3 = 20K 10wt resistors.

Specification for resistive load

C) Apply power to the amplifier and establish communications between the amplifier and MotionMaes-

Bl Setup Command Mode g

hodes of Operation

=

[~ “elocity Loop Closed
[” Position Loop Closed
—

Control Input Type
[v Analog

—

—

—

P fPulse Follower Inputs

W—IT—ITT

Modes of Operation ~
Change amplifier to one of the
modes that are listed below.
Action is immediate upon checking
a selection. Bt

Dialog box for setting amplifier mode

3. Check then clear all faults by referring to the Amplifier Faults and Amplifier Status displays on
For example, if there is an External Inhibit status warning you must open the Setup Digital 10
dialog and check the inhibit box, then fix all remaining amplifier faults. After all faults have been
corrected a fault reset must be completed. You may perform a reset by opening the Control
Panel and depressing the “Fault Reset” button.

Note: Commutation alignment can not begin until all faults are cleared.
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E)

F)

G)

H)

J)

Disable the amplifier. Open terminal window, type “GIM” and press the en- Terminal 1 (s (=S
ter key; type “GlI” and press the enter key to query for the current values >gim1

(write these numbers down so that you can reset them later). Next, type §|9i” _
“GIM1” and press the enter key; type “GlI1” and press the enter key to set ,
the amplifier gains to minimal values. Remember to set the “GIM” and “GII”

values back to original values after finish phasing motor leads or amplifier The Terminal window
might not run.
From the MotionMaestroo “Setup” menu, L Vg A o s
open the “Setup Commutation” dialog and Rems (0 E
setup the following items: B
1. Motor type. Are you phasing a rotary or Counts per o Cyce: PR [EB
linear motor? ,_ ﬁ
2. Number of Poles. e e
3. Encoder resolution.
4. Commutation angle offset = 0 (-30 de- ottt o [
grees if Halls aligned phase to neutral?). Prass Las (degnePy [T [
5. Commutation phase advance gain = 0.
6. Init Method = Hall. e a e
7. Correction Method = Hall. e ¢ v - A
8. Depress “Send Values To Amp” button. rioxoretong f—— FE—— TwoPtes ¢ c
From the MotionMaestroe Status menu, open Bl A
the “Digital Inputs” status window. You will be BRELP
monitoring the “Hall U, Hall V, and Hall W” | posiion; [ s T
display in the status window as the shaft is T T
rotated. Note the lit Hall Segment(s) DEfOre | [ o i o e e sevmeee, oo 1 o st st secommmen,
rotating the motor shaft, now turn the shaft [t i i e e e s (T e 3

such that Hall segment cycles through Hall U, Dialog box for setting up motor commutation
u&v, Vv, V&W, W, W&U, U, and so on. Verify

the Encoder Data Position counts up in the Commutation dialog. If not (the =5 r it e o Reas
Commuatation fault will activated), check the Encoder Data Reverse box.
The Encoder Data Position should now count up as Hall segment cycles
through Hall U, U&V, V, V&W, W, W&U, U, and so on.

Save the new settings by selecting “Save to NVM” from the Setup menu.
Answer Yes when prompted to save. Reset the amplifier to clear any fault. || e T—

Connect the 3-phase Y-connected resistor load to the Motor power leads
for monitoring the motor back EMF (BEMF). Digital Inputs Status

Note: do not connect the motor leads or the resistor load to the amplifier.

Connect the channel 1 scope probe to the amplifiers Motor Leads
Analog Out pin. Connect the channel 1 scope common
to the amplifiers Common pin. Set the channel 1 verti-
cal scale to around 2V per division.

Y-Connected Resistor load

Connect the channel 2 scope probe to one of the mo-
tors leads. Connect the channel 2 scope common to
the center of the Y-connected resistor load. Set the
channel 2 vertical scale to around 2V per division. Set the horizontal scale to around 100 ms per
division. Scaling may need to be changed in order to best see the data.

3-phase Y-connected resistor load
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Note: If using a 4 channels oscilloscope, connect channel 3 and 4 to the remaining two mo-
tor leads with respect to the center of the Y-connected resistor load.

L) Open the Control Panel. The square colored status box will | &7 Control Panel - =5
give you the amplifier status. If the box is yellow or disabled T
then press the “Enable/Disable Amp” button. If the box is UL AT - Sl
red the amp has a fault and must be cleared before you can
proceed Tach. Reverse: [ Actual Velocity [RPR): 0.00

20,000 Current [Ampz]: a 10.00 20.000

M) From the Control Panel, apply a digital current command of
10 amps (or just enough so that voltage command wave-
form is observable on the oscilloscope) to the amplifier. To
do this you may have to expand the range that can be com- ||| [ Festiening
manded from the Control Panel by selecting the Options Fonts Offets
button near the bottom of the window. In the Options Con-
trol Panel window, manually enter the maximum and mini- =
mum values for the desired operating range. J [ Selfoswn |

Fault Reset | Options | Done |
N) Find the phase R motor |ead_ Cnn;lalidcnntrnl panel allows the user to =
current, wvelocity or position to an
From the “Setup Analog Input/Output” dialog, set the Analog ,
Output Signal Source to “R Voltage Command” and directly The Control Panel display
below change the Analog Output Signal Gain to 100 percent.
Rotate the motor by hand and verify the trace on channel 1 (Phase R Voltage Command) follows a
sinusoidal pattern (except with a flat top). Move the channel 2 scope probe to each motor lead to
determine which BEMF waveform is in phase or 180° out of phase with the phase R command.
Label this lead Phase R. Tek Run: 2.00K5/5  Sample IIAG
For each phase, R, S and T, one direction of | ' ® 233ms
rotation should cause the back EMF (BEMF) to { B,
be in phase with the command while the re-
verse rotation direction should cause the BEMF
to be 180° out of phase. Determine which di-
rection of rotation is in phase for the phase R
motor lead, then rotate the motor in that same -
direction when determining the S and T motor """
leads. Once the phases are labeled, double
check that the phase R and S motor leads result 4.
in waveforms that are in phase with the corre-
sponding digital current commands on the am- s s e i
plifier when rotating the motor in the same di- eSO EhiT TS0V 25 bep il
rection for both. _
Oscilloscope Waveforms
The Oscilloscope Waveforms displays channel 1 as Phase R Voltage Command, channel 2, 3, and
4 as the three motor phases BEMF (captured from a 4 channels oscilloscope). As can be seen,
channel 1 is in phase with channel 2. Therefore, channel 2 is motor Phase R.
Note: This method of matching motor leads to the amplifier requires that the motor’s Hall
sensors transitions are aligned with the motor phase to phase BEMF zero crossings. If the
Hall sensors are aligned with the motor’s phase to neutral BEMF, then the commutation off-
set angle must be set to +30 or -30 degrees (you have to try both) before comparing the
commands to the BEMF waveforms.
74 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




Appendix D

0)

R)

T

U)

Find the phase S motor lead.

In MotionMaestroe, change the Analog Output Signal Source S Voltage Command. Place the
channel 2 scope probe on one of the two remaining motor leads. Rotate the motor in the same di-
rection that was used for phase R above. Determine which of the remaining two leads of the motor
result in a waveform that is in phase with the phase S command. Label this lead Phase S. Move
the channel 2 probe to the remaining motor lead.

Find the phase T motor lead.

Same procedure as above with the analog output source set to T Voltage Command. If phases R
and S were properly found, phase T will be the remaining motor wire. Label this lead phase T.

Set the current command back to 0 by clicking the STOP button on the Control Panel. Reset
any current limits, foldback thresholds to the desired operational settings. Reset the Control Panel
options to appropriately safe values. Set the Analog Input Signal Gain back to the desired opera-
tional value. Set the “GIM” and “GII” values back to original values. Save the settings by selecting
“Save to NVM” from the Setup menu.

Remove the amplifier's power. Remove the scope probes. Connect the motor R, S, and T leads to
the amplifier's R, S, and T terminals respectively.

Apply power to amplifier. The amplifier should still be in Current Mode and Enabled (unless the
external inhibit is active). From the Control Panel window, issue a digital current command of 0.5
to 2 amps, enough so the motor begins to rotate.

While the motor is rotating, verify that the polarity of the velocity in the “Actual Velocity (RPM)”
matches the polarity of the commanded current in the “Current (Amps)”. If NOT, mark (or un-
marked if were marked previously) the Tach Reverse checkbox on the Control Panel and verify
that the polarity now match. Command the opposite polarity current to the motor, -.5 to -2.0 amps
and verify that the motor reverses direction and runs at approximately the same speed. The signs
of the current command and actual velocity should still match.

Verify that for the same magnitude current command in both directions, the actual velocity readings
in both directions are very close to each other.

Set the current command back to 0 by clicking on the STOP button of the Control Panel. Save the
settings by selecting “Save to NVM” from the setup menu.

The motor should now be properly commutated and phased.
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APPENDIX E

E — Determining Encoder Resolution and Number of Poles.

A)

Encoder Resolution

From the MotionMaestroe Status menu, open the “Control Loop Signals” dialog. Check
the box that allows you to monitor “Measured” “position” of the encoder, then mark a
start position on the motor shaft. Turn the shaft 360 degrees clockwise and monitor the
encoder position in the Control Loop Signals dialog. Note the change in encoder
counts. Take the change in encoder counts per 1 revolution (360 degrees) and divide
by four (4). This is your Lines of Resolution that you will enter in your Commutation dia-
log. (Note: For better accuracy, you may rotate 10 turns and divide by 40 instead of 4.)

Common encoder line counts include but are not limited to 250. 256. 500, 512, 1000,
1024, 2000. 2048, 2500, 4096, 5000, 8192, and 10,000 lines/revolution.

Control Loop Signals

Current Yelocity Fosition

Commanded: [ | Commanded: [~ Commanded: [
hMeasured: [ Measured: [ hMeasured: 0w
Limit: [ Error: [ Error: [

R Command: [ @& RBPM ¢ Counts

S Command: [ | | -
T Comrand: [ | | rrr
(o Amps (" Raw Units | | I

d p

Number of Poles (Note: requires Hall sensors)

Enable the amplifier. Mark a start position on the motor shaft. From the MotionMaes-
troe Status menu, open the “Digital Inputs” status window. You will be monitoring the
“Hall U, Hall V, and Hall W” display in the status window as the shaft is rotated. Note
the lit Hall segment(s) before rotating the motor shaft, now turn the shaft 360 degrees
either clockwise or counterclockwise. As you are rotating shaft, count the number of
times the Hall segments display goes through a full rotation (i.e. let’s say to start out with
only Hall U lid, a full rotation would involve the Hall segment cycles through Hall U, U&V,
V, V&W, W, W&U, and U). Take the number of full Hall cycles and multiply by two. This
is the Number of Poles that you will enter in your Commutation dialog.

E

Digital Inputs B=8E=W

Limit +
Limit -
Hardware Inhibit

Motor Temp

Amp Temp
External Reset

Hall ¥
Hall W
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APPENDIX F

F — Commutation Track Signals and Phase-to-Phase BEMF.

Commutation track signals

and
phase-to-phase BEMF
T to R(gnd) R to S(gnd) S to T(gnd)
—— U track V track W track

//_\
; ~ AN

-180 to 180 degrees
As measured turning motor CW looking at face of motor.
When in hall pll mode and with a standard wound Glentek motor,
LED display will transition in a CW direction.

Encoder Outputs

The following illustrates the encoder signals for a standard Glentek motor that is correctly com-
mutated where the encoder is not reversed (FER=0) and the tachometer feedback is reversed
(TR=1).

A+ Encoder channel J

B+ Encoder channel | | | L

Z+ Encoder mark |_|
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APPENDIX G

G - Replacement for Omega Series Ampilifiers.

Note: Itis highly advised that you contact Glentek’s sales department for more detailed and up to date
information about integrating a new Alpha Series amplifier as a drop-in replacement for an Omega Se-
ries amplifier in an existing design application. Please specify the Omega Series amplifier part number
being used to the Glentek’s sale department when purchasing the Alpha Series amplifier.

Alpha Series amplifier has extra features and is more flexible compare to the Omega Series amplifier.
Therefore, Alpha Series amplifier require additional settings and configurations before it can be opti-
mally used as replacement for Omega Series amplifier.

Note: The backup files for the Alpha Series and Omega Series amplifiers are not 100% compatible.
That is, you just can not simply extract the backup file from an Omega Series amplifier and restore it to
the Alpha Series amplifier and expect it to work the same. You need to retune your new Alpha Series
amplifier. Refer to Amplifier Tuning section starting on page 43 for more information.

The following section describes the necessary steps that are required before an Alpha Series amplifier
can be used successfully as a drop-in replacement for an Omega Series amplifier.

1. Make sure you have carried out all the steps in “Connecting The Amplifier To The Motor” section
starting on page 42 for information on setting up the amplifier.

2. Make sure you have carried out all the steps in “Amplifier Tuning - Parameter Setup” section start-
ing on page 43 for information on preparing the amplifier for controlling the motor movement.

3. Follow the “Current (Torque) Mode Running and Setting” section on page 48 to run the motor in
Current mode.

4. When the motor is running, make sure to check the motor rotation direction, and compare to that of
the Omega Series amplifier.

5. If for the same polarity Current command in Motion Maestro Control Panel window, the Alpha Se-
ries amplifier command the motor to rotate in the opposite direction as that of the Omega Series
amplifier, you need to modify the parameter “FHR” in Terminal window of Motion Maestro software
as shown below.

Terminal 1 =REER X

>FHR
0
>FHR-1
>FHR
H

5|

Terminal Window

6. Make sure the amplifier is disabled. At the Terminal window, type “FHR” and press the Enter key
to query for the value.

7. Ifthe “FHR” value is “0”, then type “FHR-1” and press the Enter key to change the “FHR” value
from O to —1. If the “FHR” value is “—17, then type “FHRO” and press the Enter key to change the
“FHR” value from —1 to 0.
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8. Click on Setup>Save to NVM... to permanently save the new setting into the non-volatile memory
of the amopilifier.

9. Enable the amplifier and follow the “Current (Torque) Mode Running and Setting” section on page
48 to run the motor in Current mode.

10. Verify that for the same polarity Current command in Motion Maestro Control Panel window, the
Alpha Series amplifier command the motor to rotate in the same direction as that of the Omega Se-
ries amplifier.

11. Once you have successfully setup and run the motor in Current mode, you can continue to set and
tune the Alpha Series amplifier to run other modes such as Velocity, or Step/Direction.

Note: Make sure the motor rotates in the proper direction when commanded, and the end of travel
limit switches function as desired before connect the motor to other linkage in the machine.

12. The new Alpha Series amplifier is now successfully configured to behave like an Omega Series
amplifier that it has just replaced.
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APPENDIX H

H — European Union EMC Directives
Electromagnetic Compatibility Guidelines
For Machine Design

This document provides background information about Electromagnetic Interference (EMI) and ma-
chine design guidelines for Electromagnetic Compatibility (EMC).

Introduction

Perhaps no other subject related to the installation of industrial electronic equipment is so misunder-
stood as electrical noise. The subject is complex and the theory easily fills a book. This section pro-
vides guidelines that can minimize noise problems.

The majority of installations do not exhibit noise problems. However, these filtering and shielding
guidelines are provided as counter measures. The grounding guidelines provided below are simply
good grounding practices. They should be followed in all installations.

Electrical noise has two characteristics: generation or emission of electromagnetic interference (EMI);
and response or immunity to EMI. The degree to which a device does not emit EMI, and is immune to
EMI is called the device’s Electromagnetic Compatibility (EMC).

Equipment, which is to be brought into the European Union legally, requires a specific level of EMC.
Since this applies when the equipment is brought into use, it is of considerable importance that a drive
system, as a component of a machine, be correctly installed.

“EMI Source-Victim Model” shows the commonly used EMI model. The model consists of an EMI
source, a coupling mechanism and an EMI victim. A device such as servo drives and computers,
which contain switching power supplies and microprocessors, are EMI sources. The mechanisms for
the coupling of energy between the source and victim are conduction and radiation. Victim equipment
can be any electromagnetic device that is adversely affected by the EMI coupled to it.

CONDUCTED EMI

EMI > EMI
SOURCE \\ VICTIM
RADIATED
EMI
EM
VICTIM

Figure 1- EMI Source-Victim Model

Immunity to EMI is primarily determined by equipment design, but how you wire and ground the device
is also critical to achieving EMI immunity. Therefore, it is important to select equipment that has been
designed and tested for industrial environments. The EMI standards for industrial equipment include
the EN61000-4-X series (IEC 1000-4-X and IEC801-X), EN55011 (CISPR11), ANSI C62 and C63 and

80 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix H

MIL-STD-461. Also, in industrial environments, you should use encoders with differential driver out-
puts rather than single ended outputs, and digital inputs/outputs with electrical isolation, such as those
provided with optocouplers.

The EMI model provides only three options for eliminating the EMC problem:
¢ Reduce the EMI at the source,
e Increase the victim’s immunity to EMI (harden the victim),
¢ Reduce or eliminate the coupling mechanism,

In the case of servo drives, reducing the EMI source requires slowing power semiconductor switching
speeds. However, this adversely affects drive performance with respect to heat dissipation and speed/
torque regulation. Hardening the victim equipment may not be possible, or practical. The final and of-
ten the most realistic solution is to reduce the coupling mechanism between the source and victim.
Filtering, shielding and grounding can achieve this.

Filtering

As mentioned above, high frequency energy can be coupled between circuits via radiation or conduc-
tion. The AC power wiring is one of the most important paths for both types of coupling mechanisms.
The AC line can conduct noise into the drive from other devices, or it can conduct noise directly from
the drive into other devices. It can also act as an antenna and transmit or receive radiated noise be-
tween the drive and other devices.

One method to improve the EMC characteristics of a drive is to use an isolation AC power transformer
on the amplifier’'s input power. This minimizes inrush currents on power-up and provides electrical iso-
lation. In addition, it provides common mode filtering, although the effect is limited in frequency by the
interwinding capacitance. Use of a Faraday shield between the windings can increase the common
mode rejection bandwidth, (shield terminated to ground) or provide differential mode shielding (shield
terminated to the winding). In some cases an AC line filter will not be required unless other sensitive
circuits are powered off the same AC branch circuit.

NOTE:* Common mode” noise is present on all conductors that are referenced to ground. “Differential
mode” noise is present on one conductor referenced to another conductor.

The use of properly matched AC line filters to reduce the conducted EMI emitting from the drive is es-
sential in most cases. This allows nearby equipment to operate undisturbed. The basic operating prin-
ciple is to minimize the high frequency power transfer through the filter. An effective filter achieves this
by using capacitors and inductors to mismatch the source impedance (AC line) and the load imped-
ance (drive) at high frequencies.

For drives brought for use in Europe, use of the correct filter is essential to meet emission require-
ments. Detailed information on filters is included in the manual and transformers should be used
where specified in the manual.

AC Line Filter Selection

Selection of the proper filter is only the first step in reducing conducted emissions. Correct filter instal-
lation is crucial to achieving both EMIL attenuation and to ensure safety. All of the following guidelines
should be met for effective filter use.

1) The filter should be mounted to a grounded conductive surface.

2) The filter must be mounted close to the drive-input terminals, particularly with higher fre-
quency emissions (5-30 MHz). If the distance exceeds 600mm (2 feet), a strap should
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be used to connect the drive and filter, rather than a wire.

3) The wires connecting the AC source to the filter should be shielded from, or at least
separated from the wires (or strap) that connects the drive to the filter. If the connec-
tions are not segregated from each other, then the EMI on the drive side of the filter can
couple over to the source side of the filter, thereby reducing, or eliminating the filter ef-
fectiveness. The coupling mechanism can be radiation, or stray capacitance between
the wires. The best method of achieving this is to mount the filter where the AC power
enters the enclosure. “AC Line Filter Installation” shows a good installation and a poor

installation.
When multiple POOR power cables enter GOOD
CONDUCTED EMI DRIVE
AC z_ CONDUCTED EM DRIVE
LINE it I ey
RADIATED EMI : : RADIATED EMI
| [}
FILTER [
% RADIATED EMI AC
\1 LINE FILTER - WONDUCTED EMI

Figure 2- AC Line Filter Installation

A unfiltered line can contaminate a filtered line external to the enclosure. Therefore, all lines must be
filtered to be effective. The situation is similar to a leaky boat. All the holes must be plugged to pre-
vent sinking.

If the filter is mounted excessively far from the drive, it may be necessary to mount it to a grounded

- WARNING

| Large leakage currents xist In AC line filters. They must be
‘ i grounded properly before applying power. Filter capacitors retain

high voltages after power removal. Before handling the equipment,
voltages should be measured to determine safe levels prior to
handling the equipment. Failure to observe this precaution could
result in severe bodily injury.

conductive surface, such as the enclosure, to establish a high frequency (HF) connection to that sur-
face. To achieve the HF ground, direct contact between the mounting surface and the filter must be
achieved. This may require removal of paint or other insulating material from the cabinet or panel.

The only reasonabile filtering at the drive output terminals is the use of inductance. Capacitors would
slow the output switching and deteriorate the drive performance. A common mode choke can be used
to reduce the HF voltage at the drive output. This will reduce emission coupling through the drive back
to the AC line. However, the motor cable still carries a large HF voltage and current. Therefore, it is
very important to segregate the motor cable from the AC power cable. More information on cable
shielding and segregation is contained in the section on shielding.
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Grounding

High frequency (HF) grounding is different from safety grounding. A long wire is sufficient for a safety
ground, but is completely ineffective as a HF ground due to the wire inductance. As a rule of thumb, a
wire has an inductance of 8 nH/in regardless of diameter. At low frequencies it acts as constant im-
pedance, at intermediate frequencies as an inductor, and at high frequencies as an antenna. The use
of ground straps is a better alternative to wires. However the length to width ratio must be 5:7, or bet-
ter yet 3:1, to remain a good high frequency connection.

The ground system’s primary purpose is to function as a return current path. It is commonly thought of
as an equipotential circuit reference point, but different locations in a ground system may be at different
potentials. This is due to the return current flowing through the ground systems finite impedance. In a

sense, ground systems are the sewer systems of electronics and as such are sometimes neglected.

The primary objective of a high frequency ground system is to provide a well-defined path for HF cur-
rents and to minimize the loop area of the HF current paths. It is also important to separate HF
grounds from sensitive circuit grounds. “Single Point Ground Types” shows single point grounds for
both series (daisy chain) and parallel (separate) connections. A single point, parallel connected
ground system is recommended.

CIRCUIT
1

CIRCUIT
2

CIRCUIT
3

CIRCUIT
1

CIRCUIT
2

CIRCUIT
3

I
SERIES CONNECTION

PARALLEL CONNECTION

GROUND BUS BAR

Figure 3-Single Point Ground Types

A ground bus bar or plane should be used as the “single point” where circuits are grounded. This will
minimize common (ground) impedance noise coupling. The ground bus bar (GBB) should be con-
nected to the AC ground, and if necessary, to the enclosure. All circuits or subsystems should be con-
nected to the GBB by separate connections. These connections should be as short as possible and
straps should be used when possible. The motor ground conductor must return to the ground terminal
on the drive, not the GBB.

Shielding and Segregation

The EMI radiating from the drive enclosure drops off very quickly over distance. Mounting the drive in
an enclosure, such as an industrial cabinet, further reduces the radiated emissions. The cabinet
should have a high frequency ground and the size of the openings should be minimized. In addition,
the drive is considered an “open” device that does not provide the proper IP rating for the environment
in which it is installed. For this reason the enclosure must provide the necessary degree of protection.
An IP rating or Nema rating (which is similar to IP) specifies the degree of protection that an enclosure
provides.

The primary propagation route for EMI emissions from a drive is through cabling. The cables conduct
the EMI to other devices, and can also radiate the EMI. For this reason, cable segregation and shield-
ing are important factors in reducing emissions. Cable shielding can also increase the level of immu-
nity for a drive. For example:

o Shield termination at both ends is extremely important. The common misconception that
shields should be terminated at only one end originates from audio applications with frequen-
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cies <20 kHz. RF applications must be terminated with the shield at both ends, and possibly
at intermediate points for exceptionally long cables.

When shielded cables are not terminated at the cable connection and pass through the wall of
a cabinet, the shield must be bonded to the cabinet wall to prevent noise acquired inside the
cabinet from radiating outside the cabinet, and vice versa.

When shielded cables are terminated to connectors, the shield must be able to provide com-
plete 360° coverage and terminate through the connector backshell. The shield must not be
grounded inside the connector through a drain wire. Grounding the shield inside the connec-
tor couples the noise on the shield to the signal conductors sharing the connector and virtually
guarantees failure to meet European EMC requirements.

The shield must be continuous. Each intermediate connector must continue the shield con-
nection through the backshell.

All cables, both power and signal should use twisted wire pairing.

The shield termination described above provides a coaxial type of configuration, which provides mag-
netic shielding, and the shield provides a return path for HF currents that are capacitively coupled from
the motor windings to the frame. If power frequency circulating currents are an issue, a 250 VAC ca-
pacitor should be used at one of the connections to block 50/60 Hz current while passing HF currents.
Use of a properly shielded motor cable is essential to meet European EMC requirements.

The following suggestions are recommended for all installations.

1.

Motor cables must have a continuous shield and be terminated at both ends. The shield
must connect to the ground bus bar or drive chassis at the drive end, and the motor frame
at the motor end. Use of a properly shielded motor cable is essential to meet European
EMC requirements.

Signal cables (encoder, serial, and analog) should be routed away from the motor cable and
power wiring. Separate steel conduit can be used to provide shielding between the signal
and power wiring. Do not route signal and power wiring through common junctions or race-
ways.

Signal cables from other circuits should not pass within 300 mm (1 ft.) of the drive.

The length or parallel runs between other circuit cables and the motor or power cable
should be minimized. A rule of thumb is 300 mm (1 ft.) of separation for each 10 m (30 ft.)
of parallel run. The 300 mm (1 ft.) separation can be reduced if the parallel run is less than
1m (3 ft.).

Cable intersections should always occur at right angles to minimize magnetic coupling.

The encoder mounted on the brushless servomotor should be connected to the amplifier
with a cable using multiple twisted wire pairs and an overall cable shield. Encoder cables
are offered in various lengths that have correct terminations.

Persistent EMI problems may require additional countermeasures. The following suggestions for sys-
tem modification may be attempted.

1.

A ferrite toroid or “doughnut” around a signal cable may attenuate common mode noise, par-
ticularly RS-232 communication problems. However, a ferrite toroid will not help differential
mode noise. Differential mode noise requires twisted wire pairs.

84 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




Appendix H

2.  Suppress each switched inductive device near the servo amplifier. Switch inductive devices
include solenoids, relay coils, starter coils and AC motors (such as motor driven mechanical

timers).
3. DC coils should be suppressed with a “free-wheeling” diode connected across the caoil.

4. AC coils should be suppressed with RC filters (a 200 Ohm 1/2 Watt resistor in series with a

0.5 uF, 600 Volt capacitor is common).

Following these guidelines can minimize noise problems. However, equipment EMC performance
must meet regulatory requirements in various parts of the world, specifically the European Union. Ulti-
mately, it is the responsibility of the machine builder to ensure that the machine meets the appropriate

requirements as installed.

RECOMMENDATIONS FOR GLENTEK AMPLIFIERS

All amplifiers installed in a NEMA 12 enclosures or equivalent with wiring in metal conduit or enclosed

metal wire trough (see Shielding and segregation).

Use Glentek shielded feedback and motor cables.

An AC line filter properly installed in a NEMA 12 enclosure or equivalent (see Filtering).

AC line filters for single-phase applications

1A-15A
15A-25A
25A-36A

input current, 120-250VAC use:
input current, 120-250VAC use:
input current, 120-250VAC use:

AC line filters for 3-phase applications

1A-15A
15A-25A
25A-36A
36A-50A
50A-75A
75A-100A

input current, 120-250VAC use:
input current, 120-250VAC use:
input current, 120-250VAC use:
input current, 120-250VAC use:
input current, 120-250VAC use:

input current, 120-250VAC use:

Schaffner FN2070-16 or equivalent.
Schaffner FN2070-25 or equivalent.
Schaffner FN2070-36 or equivalent.

Schaffner FN258-16 or equivalent.
Schaffner FN258-30 or equivalent.
Schaffner FN258-42 or equivalent.
Schaffner FN258-55 or equivalent.
Schaffner FN258-75 or equivalent.

Schaffner FN258-100 or equivalent.
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EUROPEAN UNION
DECLARATION OF INCORPORATION
MOTION CONTROL SYSTEMS C €

Classified as Components of Machinery
Model Series SMX9Yaa

Council Directive 89/392/EEC Machinery Directive

The Products cited below and their accessories comply with the following Safety of Machinery Standards when installed and operated in accordance with the
Instructions provided in the Operation & Installation Manuals. The products are declared to comply by virtue of Design Third Party Evaluations and Testing.
EMC Testing and Product Safety Evaluations and Risk Assessments were conducted by Intertek ETL SEMKO, an independent Nationally Recognized Test
Laboratory, located in Laguna Niguel, CA 92677, USA.

As components of Machinery, please be advised that:

1. These are not individually classified as machinery within the scope of directive 89/392/EEC.
These are intended to be incorporated into machinery or to be assembled with other machinery to constitute machinery
covered by directive 89/392/EEC, as amended.

3. As such, do therefore not in every respect comply with the provisions of directive 89/392/EEC.
SAFETY STANDARDS
EN60204-1 (IEC204-1) Electrical Equipment of Industrial Machines

Collateral Test Standards, Specified by EN60204-1

EN61000-6-4:2001 EMC - Emission standard for industrial environments
EN61000-6-2:2001 EMC — Immunity for industrial environments

Collateral Test Standards, Specified by EN61000-6-2

Manufacturers Name: GLENTEK INC.

Manufacturers Address: 208 Standard Street  El Segundo, CA 90245, USA

Description of Equipment: Motion Control Systems including Amplifiers and Servo Motors

Model / Type Reference: Omega series: SMX9Yaa, where X can be A, B or C, Y can be 1-9 and aa represents amp rating which can be 08, 15,

20, 30, 45, or 75. Maybe followed by bbb-, may be followed by ccc-, may be followed by ddd-, may be followed by ef-,
may be followed by g-, may be followed by h where b,¢,d,e,g, and h can be 0 to 9 and f can be A-E.

The undersigned hereby declares that the equipment specified above conforms to the noted Directives and Standards.

MANUFACTURER

HELEN M. VASAK

SECRETARY-TREASURER

1-22-2008
Prepared By: Intertek Testing Services, Laguna Niguel, CA
Confirmed By: John Quigley, Quality Manager
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APPENDIX |

| - Amplifier Terms and Technology

This appendix contains information that describes and explains the terms and concepts referred to in
this manual. The information contained here is generic to amplifiers and motion control technology in
general and does not apply specifically to the SMX94XX, and SMX95XX series amplifiers. The
TERMS section is a glossary that defines the terms used when discussing amplifiers. The TECHNOL-
OGY section describes methods or concepts that involves the usage of multiple terms.

TERMS

Analog Current Command Mode

Analog current mode, also called Torque mode or Current mode, indicates that the amplifier is being
commanded by an analog signal and that the amplifiers’ control loop is controlling current. This com-
mand mode is used when one needs to control torque. The analog signal, in volts, is a scaled repre-
sentation of desired current as measure at the output. For instance -10 volts to 10 volts at the analog
input becomes -15 amps to 15 amps at the amplifiers output. The scaling is different for different am-
plifiers.

Analog Velocity Command Mode

Analog velocity mode indicates that the amplifier is being commanded by an analog signal and that the
amplifiers’ control loop is controlling velocity. This command mode is used when one needs to control
the speed of some device. The analog signal, in volts, is a scaled representation of desired velocity as
measured at the output. For instance -10 volts to 10 volts at the analog input becomes -3000 rpm to
3000 rpm at the device being moved. The scaling is can often be configured by the application engi-
neer.

Command Mode

A term used to refer to the method by which a command is given to an amplifier. The amplifier uses
this command in its’ control loop as a target to be achieved. The command mode usually includes how
the amplifier is to interpret the command. That is, is the command to represent current, velocity or po-
sition. There are many forms and methods by which commands are submitted to an amplifier. Tradi-
tionally the command was given as an analog voltage input to the amplifier. Today there is analog,
digital, serial communications or some combination of these.

Commutation

Commutation is the term used to describe the method by which current is applied to the
windings of a motor such that the applied current moves the motor in a desired direction,
or to a desired position, with the minimum current. Brushes are the method of commuta-
tion in a brush motor. In a three phase brushless motor, Sinusoidal Commutation is the
usual method of commutation. See Sinusoidal Commutation.

Commutation Initialization Method

In order to properly commutate a brushless motor, the servo drive must know the absolute position of
the rotor with respect to the motor windings in the stator. Since incremental shaft encoders only supply
“relative” rotor position, the servo drive must perform a power-on, phase-finding scheme to determine
the absolute position of the shaft. This is known as commutation initialization. Once the absolute posi-
tion is determined, the position from the encoder can be used to maintain the absolute position. The
SMX94XX/SMX95XX amplifiers have two power-on commutation initialization methods available for
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finding the absolute position of the rotor. The Smart-Comm method requires the rotor to move; the
second scheme, Hall, does not require motion. The Hall method does require the addition of Hall sen-
sors or commutation tracks. Commutation tracks are simulated Hall sensors built into the shaft en-
coder.

Hall Commutation Initialization

Hall commutation initialization is a method that relies on sensors to give an approximation of the initial
commutation angle of a motor. Hall initialization uses Hall sensors or commutation tracks (simulated
Hall sensors built into the shaft encoder) to determine the rotor angle. In a brushless motor three Hall
sensors are used to detect rotor position. The three Hall sensors employed are commonly named U, V
and W; S1, S2 and S3; or A, B and C. The | sensors are digital (on/off) devices and therefore the com-
bination of the three can result in eight different states. The sensors are aligned with the motor in a
way that causes the output of the sensors to transition through six of the eight possible states as the
motor is rotated through 360 electrical degrees. Each Hall state corresponds to 60 electrical degrees.
Only one sensor changes states at any given transition.

At power up, the servo drive reads the state of the Hall sensors and from this state can determine
within £30 electrical degrees where the motor shaft is located. This is close enough to start commutat-
ing the motor, so the servo drive uses this approximation as the actual rotor position. Once motion is
commanded (position, velocity or torque), the servo drive starts commutating with this value and
watches for a transition of the Halls state. Upon this transition, the servo drive knows the exact loca-
tion of the rotor shaft and updates the commutation angle based on this known location.

The hall method does not move the rotor shaft at power up. Instead, it uses a non-optimal commuta-
tion angle at start-up and corrects to the optimal commutation angle upon the first Hall state transition
once motion is commanded.

Phase Lead

Glentek’s advanced algorithms provide automatic phase lead and eliminate the need to manually spec-
ify phase lead. These advanced algorithms ensure that the system is operating at the highest possible
speed and with maximum efficiency.

Sinusoidal Commutation
In sinusoidal commutation a sinusoidal current is applied to each phase of the motor to cause the mo-
tor to rotate. In a three phase motor, the relationship of the currents applied in the three phases for a
positive rotation of the rotor is:

IR(6e) = | * sin(Be),

IS(Be) = | * sin(Be - 120°),

IT(Be) = | * sin(Be - 240°);
where:

IR, IS, and IT are the currents applied to phase R, S, and T respectively,

| is the amplitude of the commanded current,

Be is the “electrical angle” of the applied currents.

The relationship between the electrical angle, 8¢, and the mechanical angle (the angle of the rotor),
Om, is:

Om = B¢ x 2/N,
where

N is the number poles in the motor.

For example, a 4-pole motor (two North poles and two South poles) will rotate 180 me-
chanical degrees as the currents applied are varied through 360 electrical degrees.
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Smart-Comm

Smart-Comm commutation is a method that does not rely on encoder commutation tracks or hall sen-
sors for motor commutation. It is important to note that the smart-comm algorithm always returns the
motor shaft to its initial starting position after moving the motor shaft a few encoder counts to determine
the correct commutation angle. The following gain variables listed below can be used to additionally
tune the algorithm if it is desired.

Note: For smart-comm commutation method, the commutation tracks are not needed (only incre-
mental encoder is needed) as shown in the Current Loop Control Diagram Alpha Series on page 17.

If you are planning to use smart-comm, be sure to contact your Glentek sales agent first, and he/she
can have these following variables preset at the factory before shipment. However, the default value in
the amplifier will work for most cases.

Proportional Gain: This value should initially be set to a low value. The default value is 1024 and
this should be a low enough value to start off with in most situations. Depending
on the shaft size or the inertia of the motor, the beginning Proportional Gain may
need to be set lower than the default value. The higher the Proportional Gain
value is set to, it will make the shaft have less movement during commutation
initialization. The max value for this value is 32767.

Integral Gain: This value can be initially set to 0. If a high Proportional Gain can be achieved, there
will be very little movement during commutation initialization, and Integral Gain may
not be necessary. However, any value of Integral Gain will pull the motor back to its
original position. The higher the integral gain the faster this will happen. This value
should be relatively low and the max value should be no more than 100.

Derivative Gain: This value can be initially zero but after the Proportional Gain is set then the
Derivative Gain can be set as high as possible, typically 1/2 of Proportional Gain.

Initial Current: This value can always be 0. The only reason to use it would be to reduce the
total initialization time by giving the current a head start. This is especially
true if the Final Current is a large number.

Final Current: This value must be greater than the Initial Current. The Final Current should be
enough to make the motor shaft move or enough current to make the load move.
Typically, the final current is set at the motor’s rated stall current.

Ramping Time: This value is the amount of time that it will take the to change the initial current
to the final current. This value is in seconds.

Timer Ticks: This value is the amount of time that the commutation initialization will take. This
value must be greater than the Ramping Time. This value is in seconds.
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TECHNOLOGY

Selection of a commutation initialization method

The first step in selecting a commutation initialization method is to determine whether motion can be
tolerated upon power up. If motion is not acceptable, then the motor must be equipped with Hall sen-
sors or commutation tracks and Hall initialization should be used. If motion is acceptable at power up,
then the second item which will prevent Smart-Comm initialization from working properly is the pres-
ence of large external torque applied on the motor rotor. If large external torque exist which either re-
sist rotor motion (such as a break or excessive friction), or cause the rotor to rotate (such as a gravity),
then Smart-Comm can result in a non-optimal commutation angle. This occurs because these modes
both rely upon finding equilibrium between the applied motor current and the rotor position; an external
torque will alter this equilibrium position. If a large enough current is applied during initialization, this
external torque can be overcome and an acceptable commutation angle can be achieved.

If Smart-Comm is selected, the amount of current to the motor during initialization must be set. The val-
ues such as initial current and final current need to be set for commutation initialization to occur. The
default value can be used as a basis. After following the process outlined in the Terms Appendix (page
87) these values can be tuned to the application necessary.

FOC (Field Oriented Control)

This is a math-intensive technique for controlling brushless dc and ac induction motors that consists of
controlling the stator currents represented by a vector. This control is based on projections which
transform a three-phase time and speed dependent system into a two co-ordinate (d and q co-
ordinates) time invariant system. This makes the control accurate in every working operation (steady
state and transient) and independent of the limited bandwidth mathematical model. This reduces mo-
tor size, cost and power consumption.

SVPWM (Space Vector Pulse Width Modulation)

This is an algorithm for the control of pulse width modulation (PWM). It is used for the creation of alter-
nating current (AC) waveforms; most commonly to drive 3 phase AC powered motors at varying
speeds from DC using multiple class-D amplifiers. The SVPWM generates minimum harmonic distor-
tion of the currents in the winding of 3-phase AC motor. SVPWM also provides a more efficient use of
the supply voltage in comparison with sinusoidal modulation methods.
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APPENDIX J

J - Amplifier Model Numbering

This appendix explains the model numbering system for Glentek’s Alpha Series Digital servo amplifi-
ers. The model numbering system is designed so that you, our customer, will be able to quickly and
accurately create the model number for the amplifier that best suits your needs. This manual contains
complete model numbering information for the following amplifier types:

SMB/SMC 9508 SMB/SMC 9410 SMB/SMC 9430
SMB/SMC 9515 SMB/SMC 9415 SMB/SMC 9445
SMB/SMC 9408 SMB/SMC 9420 SMB/SMC 9475

In order to minimize confusion, the above amplifier types have their own respective model numbering
sections on the pages that follow. In order to accurately select a complete part number, please follow
the steps shown below:

1. Select the amplifier type which meets your power requirements (i.e. SMB94XX, SMC94XX) and
proceed to that section of model numbering.

2. Select the industry standard mounting configuration which meets your needs (i.e. Module,
Stand Alone or Multi-Axis).

3. Utilize the model number key in conjunction with the tables at the beginning of each section to
select the complete model number for your requirements. Note: A complete model number
example follows the model number key and includes a full description of the individual codes
which make up the complete model number.

The difference between SMB94XX/SMB9515 and SMC94XX/SMC9515.

1. SMB94XX/SMB9515 uses BUS input to power up the logic board and encoder.

¢ Advantage: Only requires one input power source to operate the amplifier.

¢ Disadvantage: In case of input power failure, the amplifier will shut down completely including the
logic board and encoder.

2. SMC94XX/SMC9515 requires external 24VDC “Keep Alive” input to power up the logic board and

encoder.

o Advantage: As long as the external 24VDC stays on, the logic board and encoder power will stay
alive even if the BUS input shuts down.

o Disadvantage: Needs two separate input power sources (external 24VDC & BUS input) to operate
the ampilifier.

Note: SMX9508 is non-isolated. Therefore, an isolated power supply is highly recommended
for optimal performance. SMC9508 requires external 5VDC “Keep Alive” input to power up
the logic and encoder. Please contact one of Glentek sale engineers if logic power other than
24VDC is needed for SMC94XX/SMC9515.
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SMx9508 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9508 Module

Model number key: SMx9508 - bbb - 1cc -1

x=B
x=C
bbb
1cc

1

Designates BUS Logic Power.

Designates External 5VDC Logic Power.

Input BUS and Power Rating Configuration Code.
Functionality Configuration Code.

Single amplifier module.

SMx9508 Multi - Axis Amplifier

Model number key: SMx9508 - bbb -1cc -eA -g

X =B Designates BUS Logic Power.
X = C Designates External 5VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
1cc  Functionality Configuration Code.
eA Mounting Configuration Code.
g Number of amplifiers installed.
bbb Power Input Voltage Continuous Peak
swe | swe | | WS | Teo | Gmed | ames
003 103 Standard 70-190 110-130 4 8
006 106 Standard 24-70 17-50 4 8
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Controller I/0 Host
1cc Functionality Description & Feedback
c Connector
onnectors
101 Standard Feature Molex RJ45
107 Pulse Follower Molex RJ45
109 2 phase Current Mode Molex RJ45
111 Brush Type and Encoder Molex RJ45
113 Brush Type and Tachometer Molex RJ45
115 CANopen Molex RJ45
eA Mounting g Number of Amplifiers
Installed
2A 2-Axis Chassis 1 1 Amplifier Installed
4A 4-Axis Chassis
2 2 Amplifiers Installed
5A* 5-Axis Chassis
3 3 Amplifiers Installed
* 5-Axis Chassis is available. Consult 4 4 Amplifiers Installed
with Glentek sales department before —
Module Example :
SMB9508 - 003 - 101 -1
T Module

Multi-axis Example :

SMC9508 - 103 - 107 -4A -3

A

Standard Feature, Molex
Standard Power, 70 - 190VDC
BUS Logic Power

Three amplifier modules installed
Four axis chassis, AC Input
Pulse Follower, Molex

Standard Power, 110 - 130 VAC
External 5VDC Logic Power
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SMx9515 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9515 Module

Model number key: SMx9515 - bbb -1cc -1
X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
1cc  Functionality Configuration Code.

1  Single amplifier module.

SMx9515 Multi - Axis Amplifier

Model number key: SMx9515 - bbb -1cc-eB-g-h
X =B Designates BUS Logic Power.
X = C Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
1cc  Functionality Configuration Code.
eB  Mounting Configuration Code.
g Number of amplifiers installed.

h  Fan Power.
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Power Module Chassis Current Current
SMB | SMC (VDC) (VAC) (Amps) (Amps)
000 100 Standard 190 - 370 208 - 240 15 30
001 101 High 190 - 370 208 - 240 20 40
002 102 Low 190 - 370 208 - 240 10 20
003 103 Standard 70-190 110-130 15 30
004 104 High 70-190 110-130 20 40
005 105 Low 70-190 110-130 10 20
006 106 Standard 24 -70 Not Available 15 30
007 107 High 24 -70 Not Available 20 40
008 108 Low 24 -70 Not Available 10 20
Controller I/0 Host
1cc Functionality Description & Feedback
Connector
Connectors
101 Standard Feature Molex RJ45
107 Pulse Follower Molex RJ45
109 2 phase Current Mode Molex RJ45
111 Brush Type and Encoder Molex RJ45
113 Brush Type and Tachometer Molex RJ45
115 CANopen Molex RJ45
eB Mounting g Number of Amplifiers
Installed
2B 2-Axis Chassis 1 1 Amplifier Installed
4B* 4-Axis Chassis
2 2 Amplifiers Installed
5B** 5-Axis Chassis
3 3 Amplifiers Installed
4 4 Amplifiers Installed
h Fan Power —
5** 5 Amplifiers Installed
1 115VAC
2 230VAC

* The 2B and 4B designators shown above for the 2 and 4-axis chassis represent the incorporation of
the latest generation bus power supply. The older style bus power supply was designated as 2A and
4A which can be special ordered upon request.

** 5-Axis Chassis is available. Consult with Glentek sales department before selecting this option.
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Module Example :

SMB9515 - 003 - 101 -1

T Module

Standard Feature, Molex
Standard Power, 70 - 190VDC
BUS Logic Power

Multi-axis Example :

SMC9515-100- 107 -4B-3-2

A A I
230VAC Fan

Three amplifier modules installed
Four axis chassis, AC Input
Pulse Follower, Molex

Standard Power, 208 - 240 VAC
External 24VDC Logic Power
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SMx9408 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9408 Stand Alone

Model number key: SMx9408 - bbb - jcc - 1A -1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1A Mounting Configuration Code, Single axis Stand Alone.
1  Single amplifier module.
bbb Power Input Voltage Continuous Peak
ous [ swe | P [ it | Sm| o
003 103 Standard 110-130 4 8
004 104 High 110-130 8* 16*

* Consult with Glentek sales department before selecting this option, and it requires external
forced-air cooling. It is highly recommended that SMx9410 amplifier is ordered when current
requirement of this level or higher is needed.

Controller I/O & Feedback Host

jec Connectors Functionality Description Conr?:ctor
j=0 j=1

jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
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Stand Alone Example :

SMB9408 - 003 - 001 - 1A - 1

T T *—One amplifier installed

Single axis Stand Alone, AC Input
Standard Feature, Mini-D
Standard Power, 110 - 130 VAC
BUS Logic Power
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SMx9410 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9410 Stand Alone

Model number key: SMx9410 - bbb - jcc - 1f - 1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.

1f  Mounting Configuration Code, Single axis Stand Alone.

1  Single amplifier module.

bbb Power Input Voltage Continuous Peak
Power Stand Alone Current Current
000 100 Standard 208 - 240 5 10
001 101 High 208 - 240 10* 20*
003 103 Standard 110-130 5 10
004 104 High 110-130 10* 20*
Controller I/0O & Feedback
i Connectors : ; —r Host
jec Functionality Description
Connector
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
1f Mounting * Requires external forced-air cooling.
1 - axis Stand Alone ** Requires external regen resistors.
1D Without Regen Circuit Amplifier height is slightly wider in the
1 : 1F package than that of the 1D (see
1F** - axis Stand Alone installation drawings for further info)
With Regen Circuit 9 .
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Stand Alone (without Regen Circuit) Exam-

SMB9410 - 003 - 001 - 1D -1

A
T *— One amplifier installed

Single axis Stand Alone, AC Input
(without Regen Circuit)

Standard Feature, Mini-D
Standard Power, 110 - 130 VAC
BUS Logic Power

Stand Alone (with Regen Circuit) Example :
SMC9410 - 101 -107 - 1F -1

A A
T *— One amplifier installed

Single axis Stand Alone, AC Input
(with Regen Circuit)

Pulse Follower, Molex

High Power, 208 - 240 VAC
External 24VDC Logic Power
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SMx9415 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9415 Module

Model number key: SMx9415 - bbb - jcc - 1

x=B
x=C
bbb
jec

1

Designates BUS Logic Power.

Designates External 24VDC Logic Power.

Input BUS and Power Rating Configuration Code.
Logic Board Configuration Code.

Single amplifier module.

SMx9415 Multi - Axis Amplifier

Model number key: SMx9415 - bbb -jcc -eB-g-h

x=B
x=C
bbb
jec
eB

9
h

Designates BUS Logic Power.

Designates External 24VDC Logic Power.

Input BUS and Power Rating Configuration Code.
Logic Board Configuration Code.

Mounting Configuration Code.

Number of amplifiers installed.

Fan Power.

SMx9415 Stand Alone

Model number key: SMx9415 - bbb - jcc - 1f - 1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1f  Mounting Configuration Code.
1  Single amplifier module.
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bbb Power Input Voltage Continuous Peak
Power Current Current
SMB | SMC I\(/I\(/)Ej)l;:l)e Csr::;]:isA (lsr/]xec{,) (Amps) (Amps)
000 100 Standard 190 - 370 208 - 240 15 30
001 101 High 190 - 370 208 - 240 20 40
002 102 Low 190 - 370 208 - 240 10 20
003 103 Standard 70 - 190 110 - 130 15 30
004 104 High 70 - 190 110 - 130 20 40
005 105 Low 70 - 190 110 - 130 10 20
006 106 Standard 24 -70 Not Available 15 30
007 107 High 24 -70 Not Available 20 40
008 108 Low 24 -70 Not Available 10 20
Controller I/O & Feedback Host
jec Connectors Functionality Description Conr?:ctor
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
eB Mounting g Number of Amplifiers Installed
2B* 2-Axis Chassis 1 1 Amplifier Installed
4B* 4-Axis Chassis 2 2 Amplifiers Installed
5B** 5-Axis Chassis 3 3 Amplifiers Installed
4 4 Amplifiers Installed
1f Mounting 5 5 Amplifiers Installed
1A With Builn Regen
. h Fan Power
1D V\;it-hzﬁlts BSJﬁtrji?] Qggr;fn 115VAC
1E** . 1- ax.is 'Stand Alone 2 230VAC
Without Built-in Regen (Narrow)

* The 2B and 4B designators shown above for the 2 and 4-axis chassis represent the incorporation of
the latest generation bus power supply. The older style bus power supply was designated as 2A and
4A which can be special ordered upon request.

** 5-Axis Chassis is available. Consult with Glentek sales department before selecting this option.
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*** The 1E package is only available for Standard and Low Power amplifier configuration.

Module Example :

SMB9415 - 003 - 001 -1

|

Standard Feature, Mini-D
Standard Power, 70 - 190VDC
BUS Logic Power

Multi-axis Example :

SMC9415-101- 101-4B-3-1

A A I
115VAC Fan

Three amplifier modules installed
Four axis chassis, AC Input
Standard Feature, Molex

High power, 208 - 240 VAC
External 24VDC Logic Power

Stand Alone (with Built-in Regen) Example :
SMB9415 - 000 - 001 - 1A -1

A
T *— One amplifier installed

Single axis Stand Alone, AC Input
(with Built-in Regen)

Standard Feature, Mini-D
Standard Power, 208 - 240 VAC
BUS Logic Power

Stand Alone (without Built-in Regen) Example :
SMC9415-101-107-1D -1

A
T *— One amplifier installed

Single axis Stand Alone, AC Input
(without Built-in Regen)

Pulse Follower, Molex

High Power, 208 - 240 VAC
External 24VDC Logic Power

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026 103




Alpha Series Digital PWM Amplifier Manual

SMx9420 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9420 Stand Alone

Model number key: SMx9420 - bbb - jcc - 1A -1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1A Mounting Configuration Code, Single axis Stand Alone, with Built-in Regen.
1  Single amplifier module.
bbb Power Input Voltage Continuous Peak
000 100 Standard 208 - 240 20 40
003 103 Standard 110 - 130 20 40
Controller I/O & Feedback Host
jec Connectors Functionality Description Conr?esctor
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
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Stand Alone Example :

SMB9420 - 000 - 001 - 1A - 1

T T *—One amplifier installed

Single axis Stand Alone, AC Input
Standard Feature, Mini-D
Standard Power, 208 - 240 VAC
BUS Logic Power
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SMx9430 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9430 Stand Alone

Model number key: SMx9430 - bbb - jcc - 1B -1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1B Mounting Configuration Code, Single axis Stand Alone, with Built-in Regen.
1  Single amplifier module.
bbb Power Input Voltage Continuous Peak
swe | swe | ") SR | Gme | (amee
000 100 Standard 208 - 240 30 60
003 103 Standard 110 - 130 30 60
Controller I/O & Feedback Host
jec Connectors Functionality Description Conr?esctor
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
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Stand Alone Example :

SMB9430 - 000 - 001 - 1B - 1

T T *—One amplifier installed

Single axis Stand Alone, AC Input
Standard Feature, Mini-D
Standard Power, 208 - 240 VAC
BUS Logic Power
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SMx9445 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9445 Stand Alone

Model number key: SMx9445 - bbb - jcc - 1B -1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1B Mounting Configuration Code, Single axis Stand Alone, with Built-in Regen.
1  Single amplifier module.
bbb Power Input Voltage Continuous Peak
Power Current Current
SMB | sMC 3 pracs (VAG) (Amps) | (Amps)
000 100 Standard 208 - 240 45 80~
003 103 Standard 110 - 130 45 80*
* 90 Amp peak current is available upon special request.
Controller I/O & Feedback H
jec Connectors Functionality Description Conr?:étor
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
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Stand Alone Example :

SMB9445 - 000 - 001 - 1B - 1

T T *—One amplifier installed

Single axis Stand Alone, AC Input
Standard Feature, Mini-D
Standard Power, 208 - 240 VAC
BUS Logic Power
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SMx9475 Amplifier Model Numbering

The following tables are used to fill in the different parts of the model number. Refer to these when
constructing a model number for your requirements.

SMx9475 Stand Alone

Model number key: SMx9475 - bbb - jcc - 1B -1

X =B Designates BUS Logic Power.
X = C  Designates External 24VDC Logic Power.
bbb Input BUS and Power Rating Configuration Code.
jcc Logic Board Configuration Code.
1B Mounting Configuration Code, Single axis Stand Alone, with Built-in Regen.
1  Single amplifier module.
bbb Power Input Voltage Continuous Peak
swe | swe | ") SR | Gme | (amee
000 100 Standard 208 - 240 75 120
003 103 Standard 110 - 130 75 120
Controller I/O & Feedback Host
jec Connectors Functionality Description Conr?esctor
j=0 j=1
jo1 Mini-D Molex Standard Feature RJ45
jo7 Mini-D Molex Pulse Follower RJ45
jo9 Mini-D Molex 2 phase Current Mode RJ45
jn Mini-D Molex Brush Type and Encoder RJ45
j13 Mini-D Molex Brush Type and Tachometer RJ45
j15 Mini-D Molex CANopen RJ45
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Stand Alone Example :

SMB9475 - 000 - 001 - 1B - 1

T T *—One amplifier installed

Single axis Stand Alone, AC Input
Standard Feature, Mini-D
Standard Power, 208 - 240 VAC
BUS Logic Power
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Appendix K
Factory Repair, Maintenance and Warranty

Factory Repair
Should it become necessary to return an servo drive to Glentek for repair, please follow
the procedure described below:

1. Reassemble the unit, if necessary, making certain that all the hardware is
in place.
2. Tag the unit with the following information:

A. Serial number and model number.

B. Company name, phone number, and name of representative
returning the unit.

C. A brief notation explaining the malfunction.

D. Date the unit is being returned.

3. Repackage the unit with the same care and fashion in which it was re-
ceived. Label the container with the appropriate stickers (e.g.: FRAGILE:
HANDLE WITH CARE).

4. Contact a Glentek representative, confirm that the unit is being returned to
the factory and obtain an RMA (Return Material Authorization) number.
The RMA number must accompany the unit upon return to Glentek. Do
not ship unit with RMA number. Show RMA number on outside of pack-
age.

5. Return the unit by the best means possible. The method of freight chosen
will directly affect the timeliness of its return.

Glentek may offer a 24-48 hr. expedited repair service, in the unlikely event that your
system is down and you do not have a replacement.

Maintenance

There are no field-serviceable or replaceable parts or components in the SMX94XX,
SMX9508, and SMX9515 amplifiers. Should the amplifier require a service, please
contact Glentek about repairs.

112 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix K

Warranty:

Any product, or part thereof, manufactured by Glentek, Inc., which, under normal
operating conditions in the plant of the original purchaser thereof, proves
defective in material or workmanship within one year from the date of shipment
by us, as determined by an inspection by us, will be repaired or replaced, at our
discretion, free of charge, FOB our factory, El Segundo, California, U.S.A.
Provided that you promptly send to us notice of the defect and establish that the
product has been properly installed, maintained, and operated within the limits of
rated and normal usage, and that no factory sealed adjustments have been
tampered with. Glentek's liability is limited to repair or replacement of defective
parts. Repaired items will carry a 90-day warranty.

Any product or part manufactured by others and merely installed by us, such as
an encoder, etc., is specifically not warranted by us and it is agreed that such
product or part shall only carry the warranty, if any, supplied by the manufacturer
of that part. It is also understood that you must look directly to such manufacturer
for any defect, failure, claim or damage caused by such product or part.

Under no circumstances shall Glentek, Inc. or any of our affiliates have any
liability whatsoever for claims or damages arising out of the loss of use of any
product or part sold to you. Nor shall we have any liability to yourself or anyone
for any indirect or consequential damages such as injuries to person and
property caused directly or indirectly by the product or part sold to you, and you
agree in accepting our product or part to save us harmless from any and all such
claims or damages that may be initiated against us by third parties.
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L- Drawings

SMB/SMC9508
GP8600-90
SMB/SMC9508
SMB/SMC9508
SMB/SMC9515
SMB/SMC9515
SMB/SMC9515
SMB/SMC9515
SMB/SMC9515
SMB/SMC9515
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
SMB/SMC9415
GP8600-70
SMB/SMC9408-1A

SMB/SMC9408-1A

SMB/SMC9410-1F

SMB/SMC9410-1F

APPENDIX L

Amplifier Module Standard Power

Power Supply

2 Axis base plate chassis installation

4 Axis base plate chassis installation

Amplifier Module Standard / Low Power

Amplifier Module High Power

2 Axis base plate chassis installation (2 STD/LO PWR)
2 Axis base plate chassis installation (2 HI PWR)

4 Axis base plate chassis installation (4 STD/LO PWR)
4 Axis base plate chassis installation (4 HI PWR)
Amplifier Module Standard / Low Power, Molex
Amplifier Module Standard / Low Power, Mini-D
Amplifier Module High Power, Molex

Amplifier Module High Power, Mini-D

2 Axis base plate chassis installation (2 STD/LO PWR)
2 Axis base plate chassis installation (2 HI PWR)

4 Axis base plate chassis installation (4 STD/LO PWR)
4 Axis base plate chassis installation (4 HI PWR)
Power Supply

Amplifier, With Built-in DC Power Supply,

Standard Power, Molex (Stand Alone, No Regen)
Amplifier, With Built-in DC Power Supply,

Standard Power, Mini-D (Stand Alone, No Regen)
Amplifier, With Built-in DC Power Supply,

STD, and HI Power, Molex (Stand Alone, w/ Ext. Regen)
Amplifier, With Built-in DC Power Supply,

STD, and HI Power, Mini-D (Stand Alone, w/ Ext. Regen)

114 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




Appendix L

SMB/SMC9415-1D Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Molex (Stand Alone, No Regen)
SMB/SMC9415-1D Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Mini-D (Stand Alone, No Regen)
SMB/SMC9415-1E Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Molex (Stand Alone, No Regen)
SMB/SMC9415-1E Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Mini-D (Stand Alone, No Regen)
SMB/SMC9415-1A Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Molex (Stand Alone, w/ Regen)
SMB/SMC9415-1A Amplifier, With Built-in DC Power Supply,

STD, LO, and HI Power, Mini-D (Stand Alone, w/ Regen)
SMB/SMC9420-1A Amplifier, With Built-in DC Power Supply,

Standard Power, Molex (Stand Alone, With Regen)
SMB/SMC9420-1A Amplifier, With Built-in DC Power Supply,

Standard Power, Mini-D (Stand Alone, With Regen)
SMB/SMC9430-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Molex (Stand Alone, With Regen)
SMB/SMC9430-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Mini-D (Stand Alone, With Regen)
SMB/SMC9445-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Molex (Stand Alone, With Regen)
SMB/SMC9445-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Mini-D (Stand Alone, With Regen)
SMB/SMC9475-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Molex (Stand Alone, With Regen)
SMB/SMC9475-1B Amplifier, With Built-in DC Power Supply,

Standard Power, Mini-D (Stand Alone, With Regen)

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026 115




Manual

imer

tal PWM Ampli

igi

Alpha Series D

3000 NOLVADINO: 4 g i4 S 9
L 50 1 1335 | om0 0000060180553 [ Lssezawos
o] oovocoraoss _ reosens Ta 3NNV 3AISNI H3HIIO0L Q3LOINNOD v STYNOIS (TWLI9I0) NOWAOD NV (90T¥WNY) NOWNOD
XETON *1-991-040 5056 NS L T, =y~ WNIN3L SIHL OL ONNOHO ¥OLOW LO3NNOD | ‘
NOILYTIVLSNI TR B R BT ] "SIHONI 09'S S| LHOIBH WNWIXYA S,
P T~ I L R A v “HOLOINNOD O/1 ¥ITIONINOD 40 (JAS+) 91 Nid
e Eeme ONV (NOWNOD) 81 Nid N33ML38 3NddNS SI ¥3MOQ D907 HO4 OUAG+ TWNY3LX3 ‘BOSBONS ¥O4 '€
wsmvwress JILNITO v | whoav | ooy =]
"002061859 “ON_¥3Q¥0 XITON 100L ONIGNINO 3SN
‘(AW SOZ'0) OMYYZ ¥O (sWW 92€°0) OMVZZ ‘MOLOINNOD 13¥00S XITOW OL ONIMIM IWNOIS ONINWOOY Z
Hwaoug ug 9 ¥ 009 S ¥ 30A 001 | O0A DL - O0A Y2 TOA S0T ¥3L138 80 OAd G3Lvd D.501 ‘H3IONV] ¥O (AW LE'L) OMV 91 'ONIMIM ¥3MOd TIV ONIWNOOIY "I
1S0LSLL N/d XWa0ud 90J10LI3 N/d Warg | Wchng Joiop / nduj Jawog % F 200 09 % F 0 05I | O0A 061 = J0A OC M3IA JOL ( ) .
Z108-225L8 “N/d X2ION ‘8081013 :N/d %oual) 20N GyIY JSOH | | eBeJIOA JapUN SNE | DRIIOA J3A0 SNE | 8BeYOA Indu] Jamod ‘310N
YoION “J0j93uU0) 94205 SBumes aBe}joA Jepun pue SBEHOA 18AO SNG .
011261106 N/d X3ION “10312813 N/d Ye\U219 | 004p203 JOIOK R 0/1 JIOAUOD ﬁ S 4& o
I ¥N04 SINTE NO SAVIS | L1V3 noYd33 I
200-27106 N/d WION Z1HZ28r3 N/d WA | X0N ug 5 0/) o) IRHL SN NO SAVIS | 110V4 NOUVLNNNOD ﬁ A m;
Si0308Uu0D BueN 0L SN NO SAVIS 110V 4300083 - ™ R
N0 SINTE NO SAVIS Vs TV Yl
Y G-xx ay3 dnyoog !
TeRwe Rl o] swosisay 40 SIS ¥N04 SING 03/H
7= fio woms om0 z5-5} Sowpinn Baon 440 SAVIS TIHL SHNNE 803/ i
. 1 0L SN ML SYNTE 1I0A 330NN
UISUGPUOI-UOU %GB O} %5 Aypriny 1
1 40 SWIS 0L SINTE II0A 430 |
2, 08+ 9 2, 01— ampadue] a0l oY@ i
BALY ] —— M0 SN 0N SHINTG | AL E310 HOL0N = [+cz]
%09t % 0. 0] = — 3 L d
N 40 sas | 30N SYNITB | dN3L 4340 NISIVAH ° S@3 00" 1 1SOH
! 30N0 SINNG 0 SAIS 135% 2
21 € 0} dn aigouny Iy
oodhL 2y 62| NO SAVIS NO SAVIS (igiHT) a0 o @
G g NO SIS 0 SAVIS | NOLLONGD TVIRION ® L'
OB SPOION-U0U Ul paiDys 310 Siajewniod iy ad z
an Q31WNe4pey | UowpUOD Ined \o z
spuoiod buun) g puo uob . l‘
0y 330018 VOIO3UMLL> 1095 S D 267- SIOIEaPU SIS Joyiduy o||l+9 w
Jonipo o) siajpuoguaiod oy AOySR 195 SEpPWOIY iy paun] Ajoybig c C—]
SIWj0S | ONSIONUOON PISOG . SHOPUY S KR ¥ ININO HSNYA / ¥ 35VHd HOION | 9 ° g ° +ZIT= =1|¢7
/ wod 2675y 2y buisn papoojumop ai0 sizjewoiod |y 2qounbijuoy) 2J0M}j0g S 3SVHd ¥OLON | G o
19 dois | “Awod 0u Syq g ‘progy 71y buwm pud | 8 10dIN0 HSH8 / 1 35 HOLON | ¥ vw
dn-)as Joj 3J0Ja)UI UORDILNWWOD [DUAS Paads :u.i. Yog 1504 76Z-SY¥ (N9 SISSYHO "ONIHLNV3 3AUO3I0N) 3d | € S3193s B B
“suogoayddo Auow of S0 N S8 48| —
s 0 s 1 5 o0 s o iy v o s 0. VHATY + ==
“SI0JoN ssajysnig asoyd sauy Jo sadky (1o Joj oig % Bng | busoud oy e 1euBis Ui q == / B ®
(iouondo) a/qoj0AD 210 Yg-g| R SPULDY 7 ‘aowyos dnjas — L 9 == /
' OISSDNUOYO BUSN QO3S PuD ADIAES NS D 10198UU00 JOION / 13mod < fif= = 8 B B 0/l
‘sioubis 4Sq buoywow o) (yg-z1) o Bojpuo A 01F 10 bojovy < Hif= = g 8 ®
T T T) (V11910) NOANOD | 02 g Hff= = 5 H d3ITI0HINOD
(a1 ang d) ! 40a « -3
ajgnodwo) Uy Nding 3N03 paj0paQ (00AG+) ¥d N3 | 61 il g 30 e 2
oubs 5ol (11150) NoWNoD | 81 ﬁ |9t L | = B B
pub dwayiaro J0jow yquur ‘syus| uoysod —/+ snduy payoapag UG e 00 | 10 ! Jilla e m ﬁmh mL
(ysanbaa uodn ajqopoRD “nT o G/L'G dlle = N L
20 sjand) abojjon uasayg) sioubis oyaoy JOA OSF 1090y }90Gpa3 J2)awoyd0| HTWH | 51 q . MILNIT1D m N nP/ B ®
s|o Japodua faaa| 1| Sydaddy #o0qpaay Japodu3 =A TVH | #1 9 =t
Subis wopeaig % dajg joRa) L1 Side0dy indu) uogoaIq %} 88| T —1 NOIS | 2 ) |
| 'd +A TWH | €1
(ipuondo) aigoiomo 51 19 G el +1 WK | §2 Jhi= r
-apon waum) asoud 7 Joj (uoaniosa: 19 1) AOIF Jnduy Bojouy Kiogay e -2 s | 22 dlllsa
{1ouondo) a1QOKOAD S1 1q G| PUDWLIOD JUBLND PuD | CET=H0 29S| 12 qflle e
hyoon Boppuo o (uoyniosas ¥q 21) AV | yndu puowwoy bojouy ,, 1 100 90WNY | 02 o) m z
(fonuous yonpoid wox) foy JoquAN POn 335 Sdh, iy Mz“ M xwmwwzw. M TXm) 110 90w |61 o Pl[s = g ms
/N abojop uabay H”o “ “Waouum . (w11910) NoNNOD | 81 M . g ° Oc||[= = 61
/N uabay owsayy (90VNV) NONWOO | Z1 dlle = or B B
5 (W) -z W3000M3 | 9 | ——— =
a0y %3 s1g o) 72 a0 s+ |91 < fllfs = ﬁwcl 2 ®
001 935 aboyonan) sng N) +7 U3000N3 | § 100 10w | &1 4 flle = —
Y pa930 (0w 295 01) own pu | (§03/S1) 00 oK drEL HOOH | ¥ 18HN 61" s &
(ouw y 4) wound aoWWDIBO UM SYAO] auona3 poacs #o] Qs | § s o) NOY e al YMovga33A
201 295 | uonooipu) smoig - Hon [z e | ! ﬁ w_
o) voqoyu) | +HouL| | W s 1nv4 8 @ HOLONW
31015 001 W0D/OH PIONY "B UDKORY SWeN jeuBiS [uld @) //’| I s ®
Japou3 (10 Joysiwsau) 10 oykS) aimyosadui) ano | Jememioo yosapead JIoW | - ¥a ol 1
Jojop  -2impiadwia) Jano Jaiyiduy  -aboyjon sapun/sano - - 1 +¥0| 6 2B ®
snq 90 weund 10 Sy sayiduy (pub SSSOLR) T g “=nal T - ﬁ . g
3509 ) as0yd Jojow s1q 9 0} 850y Jojou | ] v'GC B ®
“asoyd 0 as0yd JOjow WwoJ) UONR0I 3D LOUS ona10sg N0y RS | L I | L » .
o | 9 (1n0)- w3000n3 | 9 — = 00"l C)|je_= L
Woauy 057 6V §| g Juaun snonujuo) | | ]
Walgwy 952 0V 8 | Wding e oy wo | § (1n0)+2 ¥3000M3 | § C—— |
SIapoUa pub 260] JayAD [0 SIaN0g (A0 80s6aNS ) (TWLI9/0) NOWROD | ¥ (100)-8 ¥3000N3 | ¥ Y -
xow ¥ | "0 § Wndu Addng 3607 GRS | € (1n0)+8 w3000M3 | ¢
V/N| dn Jakog o aun) ysnuy R3S | T (1n0)-v ¥3000N3 | Z
(‘uw yAOG, ‘poambay Jauiiojsuni_ LON0[OS)) 033 | | (1n0)+v ¥3000N3 | |
OO 061 - 0L '90A 0L - 42 sboyop sng 3ndul 90 sweN eubis |uid suen eubls |ud
Seinjea4 pue suonesyads 10}05UU0Q 1S0H 10102UU0D /| J3]103U0D
W [vanovi W] ownreo | 2108 Sovams | v
aav [Gsonwo] ava o003 | VoS0 [ma[auz] wr | 77 | cronvos |oies | 316visaunivas anw snoLvOMIo3S Gaivan | O
AHOLSIH NOISINZY | we [ vivin | wanrez | ieze | 1evisaunivas onv snouvouioses aatvaen | s
! [ z < ¥ s 9

116 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix L

= 3000 NOILYYNOIINOD 7 N m 7 ;V
L 40| 133HS _ OMQA'V-000-070L-80S6 3WVN 3114 | L:GLE | ‘ITVOS 501:3mmo%%:,uxmwmwmw&%mw%hwﬂu‘ww:ﬂw%mmpﬂw%
v 000-0¥01-8056 0670098d9D | D | oznionises 53 1w Teis NOLIVARON Jihibcoms St ot
nay S3aN0N SNwYED 3001 | 3215 | e B s NP L Srenat s o . .
A0S DKL LI B VOO NOT RO — [1'9vl] G/°G -—
A1ddNS 43IMOd O0A A3LVINOIENN | sononot WT NN /8, s
06-0098d9 ‘NOILVTIV.LSNI T - : .
oo | O [ W o [ B3 T — [es6] cr7¢ -
WooyajuBB WM [ — 60AONOL ‘Hg L0'0F = XX WWIo3a
60LL°22€°0LE XV4 920€2ZE0LE ‘A8 NMa SMOTIOS SV 34V S3ONVI10L o ) .
wameress NILNITO ava | wrosaw | AT, =, =&l s xe |
1 _ [[] i
"LNdNI OV 3SVHd J1ONIS 804 %0¥ A8 031v¥3d SI ¥3MOd INdLINO Z @) ®
¥31139 8O OAd Q3L 0.501
HIONVT MO (AN LETL) OMY 91 ‘ONIMIM ¥3MOd 11V ANIWNOO3Y |
‘310N
(zvz1]
) 68 Y
[LivL]
GGG
6 6/ 26 L1 N/d XINIOHd 90ALPLM N/d ML9
s10)08UU0) Bunep @
L= R == R s N s R s R s | = J = I s B s I s I o <
NNYASSNE YO ‘AOSZ 'YOZ INGNI 0¥ 24 % 14
S[S[SS S S| SSSISIS[S
)
005 X 268 TAVMONYH ONINNOW | |
¥ 05 INBHYND 1NdINO i i
20A 861 - 0 J9VLI0A 1IN0 20 G @ A
ONILINN [ [
WAOP| © XOW Y66 INFHIND HSNANI \
7H 09/0G ‘BE ‘BL VA 0L - 0 J9VLI0A NI Y o
suonesyioad = mc >
ljeoylosds o MV M s =
) go SHQ q Y
-mMT T [2°G/]
8 i cegm >
m .
[reo) | % X X X - 43 c32 o | 86C
647 » » %) » ) 2z DD m m
2o 2o Llch g 2B8R g
e I o Q= S o =
+ 1+ + 1+ I mw N Q9 M 3 m
_ - 2 N
wr 11 7 €1Ld3sr0 7 oLse ESVERER] 44;_2; Y 7 ‘ _ <
adav [ asonvko [ 3wva [ oo3 | NOILdI¥os3a [3u] 3oz
AMO1SIH NOISIATY
l z _ ¢ P

117

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

000 rouvaromo | [4 £ 14 S 9
T30 1 13avs|_owasonozeorsose_amwans | el swos
a 000-2601-8056 ZvZ-80S6XNS | @ “3DNVHVITO LHOI3H ‘NIN SIHONI §'9 MOTV 3Sv3ld '8
o 0o | 575
U - 1INN 3HL ¥O4 NOILVIIN3A
.wm_mmm_mwﬂon"‘_@mz%.m_.ﬂé_w._.wz_ omnreo /%1 e ¥3dO¥d 3¥NSN3 OL SH3IAMJAY 3HL 40 <OL ONV SON3 HIOB LV 30vdS 40 £ ©} .Z 40 NIN V NIVINWA 3Svald £
susownas | N0 Fr “SHAAMNGNY 3HL 40 SINGLNO 3HL ONNON¥O ¥IAIN ‘9
ey 1R o s i onnreo SO 431138 ¥O OAd Q3Lv¥ D.501 "¥3DHY] MO (AN 1£71) OMYOL ‘ONIMIM SLNANI ¥3MOd ON3WNOO3Y 'S
wigmwerss ) JLNITO Tva | wosaay ¥31138 M0 OAd (3LVY D.501 “HIOMVT ¥O (AN L€'L) OMVOL 'ONIMIM SINALNO NMOLOW ONIWNOO3M ¥
“IVNOIS ONVANOD ¥04 318¥0 03013HS 38N °¢
‘002061859 “ON ¥3Q¥O XITON T00L ONIdNIHD 3SN
(2NN SOZ'0) OMV¥Z MO (NW 9ZE'0) OMVZZ "¥OLDINNOD 13WD0S XITON OL ONIMIM TWNOIIS ONIWWOD3M Z
HIMOJ SSNE ONIATdEY 380438 NO SAVMIY 38 LSNN OOAG+ TWNN3LX3 SIHL ¥OLOINNOD 0/1 ¥3TIONINOD 0
(NOWADD) 81 Nid ONV (DOAS+) 91 Nid NIIMLIB O3NS S| ¥3MOD DI907 HO4 O0AS+ TWNMILX3 ‘BOSEINS 04 “I
‘310N
¢ 0 =) =) ~ =)
X¥ (— —)
L T T Y Y F —
1 S| H_,v S[Xv u @J ) @J ]
S|~ — 5 — 5
i\ S =7 8l s m 8 s m /.l\ i
T 152
e ==Y S Lo I~ S Lo A
T 1Nnd1no g |ad o] @ a4 2
S oa 5 g
- — N — N
SIxv 6 |*9 o S |+8 o
e[ e : == ;
=] Sl |8 S |8
+ — =
- H_vr SIXV S3Y3S S33S
[ |VHdTVY YHdTVY

lcooToD
7

O/l

YITIOYLINOD
[l
N~
(@]
AN
_
[ —

o/l
HITIOHYLINOD

ABMAAAAADNAAAA
AAAAAAAAAAAA

)
JOOHS ORLOT T3 MILNT1D m NEITTEREY .
40 YISHd ‘NOLLNYO ﬁ | 91 | Q
2108-225(8 N/d X3ION *£R0BIOM N/d ¥Rl XOON GHIY "ISOH p P .
[ — q p G/ G
0112-61106 :N/d X2ION 10412813 :N/d ¥WaI9 | 10099223 J0joN B 0/] Jl1oAu0) 4 . 4 -
0200-Z¥106 “N/d 30N ‘01422813 N/d U | XelOH Uld 07 ¥20qpae3 Jopodu3 b __ HM 3 _, ﬂm
$200-T¥106 N/d XN ‘21422813 N/d a9 XN ud 77 0/ S04 q B3 9 82
s10108UU0D) Bunepy AlddNS ¥43MOd OAY3S “ Wm “ Wm
0a d3LviN93y-NN q » 4 »
06-0098d9 =l qp==
(z :AID) 1-921-299-80G6XNS
Jayidwo 120 AWy 252 © V ¥ Waum) J0d1NQ SnonuRuo) JI1LNIT1D O NNy \) O NNy AN
JuaLny Jndyng x03g @ M_ 1Inv4d @ @ 1nvd @
(fup 80SBINS 103) /I\ NA
saydwo Jad Xow y | ‘I0A § 1ndy; Addng 21607
A OE1 © XOw Y 76 LJ L I ] I LJ Y
WA 0 © Yow y of Buwr] Juan) ysnuu) 3 z
(o Vg peubey oot uayops) | rT || 2 || @ rT
ZH 09/06 'BE '@1 "OVA 01 - D11 "0VA 05 - LI aboyop yndu) Oy mm_mmw <—|_n_J< = =
sainjea pue suonesypads ) ) | <
— N N —
[6°961] G172
— N N —
[9'602] Sz'8
wr |77 | cionvoe | oie | 378v1539n1v34 ONY SNOILVOI034S Ga1vaan | 8 |
wr_|vanoviw| oinreo | zioe ssvaa v v | -
Gaav [zowwro] 3va [ 003 ] NoLwos30 IEIE=|

A¥OLSIH NOISIN3Y

|

L

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

118



Appendix L

|

14 S 9

5o L 139 | ovomoooeeorsoss smav] rert e
a 000-€€04-80S6 -Vi-80S6XNS
2 s | o JONVAVITD LHOI3H 'NIN SIHONI §'9 MOTV 3Sv3ld '8
$-V-001-040-80S6XINS oA | Wr [ - “LINN 3HL 804 NOLVILN3A
‘SIS VHA Y ‘NOILYTIV.LSNI TN e 43dOMd 3WNSNI OL SHIHMIAY 3HL 40 JOL ONV SONI HIO8 Lv 30VdS 40 & © ,Z 40 'NIN ¥ NIVINVA 3Sv3ld L
Swiownvo o -
L T — OINNTT0 [ VanovL I SYIIAMNAAY IHL 40 SINALNO 3HL ONNO¥O ¥IAIN 9
U IS W INTTO 28 g ¥3L138 ¥0 OAd O3Lv 0.501 H3OUV1 ¥O (N LE'L) OMVIL ‘ONIMIM SINANI ¥3MO ONIWAOOIY 'S
s s 3o | momesy ¥31138 ¥0 OAd Q3Lvy D.501 H3IOUY] ¥O (AW 1£71) OMVOL ‘ONINIM SLNdLINO HOLON ONIWNODIY ¥
“IVNOIS ONVANOD ¥04 318V Q3aT3IHS 3sn ¢
"00Z0618£9 "ON_¥30¥O XITON 100L ONIJNIND 3SN
‘(NN SOT'0) OMVHZ O (AW 9ZE'0) OMVZZ 'HOLOINNOD 13¥00S XITON OL ONIMIM TYNOIS ONIWNODIY T
“¥3IMOd SSNE ONIATddY 340438 NO SAVMIV 38 ISNW DOAS+ TYN¥ILX3 SIHL ¥OLOINNOD O/1 ¥3TIOMINOD 10
(NOWWOD) 81 NId ONV (J0AS+) 91 Nid NIIMI38 031ddNS S| ¥3MOd DI90T ¥O4 OQAG+ TYNNILX3 'B0SBONS 04 L
‘310N
ﬁ . g = =1 =1 = =
Xt — Sm— S S
T T S S ~
- Bl ) T T | D N L !
/N o I==5° NERE ] o2 ol po: NIERE A
Dl ler=s 8| o2 5o 3 8| so2 8| so2 S I
e = XV e hLe” Lo~ e hLe” e he”
. 1ndLNo gl (342 [ RN 8 |32 (@) gl 342 (@
e[ & oa | | El m_“v [ 1 | El /nmU\ El nmu |1 | & @u\
i el |+a s A +g e [va= A g |+
@ T2|SIXV @ @ @ @
mﬂ el |a® e el]a® Sl |a”
S+ 1 =l =l =
s
e 1 XV EENES s3s SEINES] s3as
=) __u... VHd Y VHA Y VHd Y VHd Y
4 4 4 <
= 4 3 > 3 3
€ 1NdNI 4 3 4 3 b 3 3 3
4 4 4 q
= Il 3 3 3 3 3 3 3 [£021]
e 11 L P 80 d 30 P 50 d 80
= : s : 3 SLY
p 4 p P
r P “ r X303 C < ? g ? < ® 4 ?
2108-225(8 "N/d X3RN 'CB0B1013 N/d eI AN ShY 10K JOOHS OLoETS b NaiNT1D b yaiNg1D 3 Nainz1o 4 INaLINZ1D
Xo[OH 0}39UU0Y 10%005 20 551 "NOLLAYD 4 4 4 4 ﬁ |9 | Q
011Z-61106 :N/d *2ION 1041283 N/d #1319 | %90Gpaa3 Jojo R 0/) J2)10Au0) 0 0 ® ®
0200-Z#106 :N/d X2ION 0112283 :N/d %139 | XeloN Uid 0 4004psa3 1poou3 b b b 4 G/°G
92002106 :N/d XN Z1422813 N/d 1l YN Ud $2 '0/1 J2loAu0) b - b - b - 4 -
S10}03UU0D Bulew 4 me 4 ms 4 me q mE
q 89 P =5 4 95 4 89
A1ddNS ¥3IMOd OAY3S > £3 4 £3 > £3 4 £3
- 2 2 2 R
(v :ALD) 1-921-999-B0SEXNS sanpoy saipiduwry 00 @3LVINO3A-NN b d 3 4
wo 190 UBAY ST B V Yaun) Jading snonujuoy 06-0098d9
ndwo Jad AWy D57 8 V 8 aun) nding Yooy JILNITD NNy NNy NNy
12p02ua pu 2160] Jaiyidwo [0 SiaMog | (Au0 2056DNS J03) \J_w 1Inv4 \nn.._w 1nv4 \ﬂw 17nv4 \Lw
Jaydwo Jad 0w ¥ | ‘0 § ndu] fddng 2607 N ( N/ (
WA 051 © XOw Y 76
(un vayg ‘pounbay sowix fl\ || || b} || ] [ | 2 fA\
ZH 09/06 "BS 'B1 VA OF) - D11 "OVA 0§ - LI aboyop yndu gy S3IIY3S VHATV g
Seiniee] pUS SUREoUPedS ) — — — I . '
- [8'70¢] 00'C!I -
- [G/1g] 05Tl -
Wi | 1| eronvee | oise | S1evi sauniva G SNOUVoMo8S Gaivaan| 8

wr_|vanoviw | ownreo | zioe ssvazs N v |-

B e T Nosvos0 [rs[z7]

A¥OLSIH NOISINZY |

(8]

' _

119

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

|

14 S

9

Tio | owosomomreise wmma| ve s

000-0£01-5156 _ 1SISeXAS | @

2
3y 1300n | 325

XITON "HIMOd OVALS e

*1-004-090-GLS6XINS ‘NOILYTIVLSNI  (orres —os

31 onmvea

507 = > wnnony

WO gouue> voyiow s0) rwounjos. OINNrED (n:O-(»:sn_ WU = XX SAamae
SOLLTZT0ME XV REZE0NE Af S -
wgmnwriss JILNITO ava | whoudav | 300
xwa0ug ug ¢
THPZE8L N/d XU204d “SO31¥SM N/d 219 Jding JojoN / wnduj samog
v 210822518 “N/d *ION ‘5808103 “N/d N2 | XN Gy oK
X3JOy *J0}03ULOY 134005
0112-61106 “N/d X2ION 110312813 ‘N/d PIURI | Xo0apad3 JOYON R 0/1 Jaiou0)
02002106 “N/d XION ‘01322813 N/d HoW19 | X0N U 07 P0apad Japoou3
$200-2+106 N/d X2ION ‘Z13028r3 N/d FII9 XION Uid $7 “0/1 SII0Au0)
SI0}08UU0D Bunein
HEG-Hxex 214 dnyoog %5 F 0091 %S F N 001 |  O0A 0L - OO #Z
007 M 0FL 'H 062 1 (saupur) suosuawig %S F 00 09 %5 ¥ O0A0SZ| OO 061 - O0A OL
z = A wais i 0 zc-of ai0kpioy Buunop S ¥ 0 051 %S ¥ O0A 0S¥ | O0A OS - OA 061
BusUapUOI-LOU %G5 O} %G fupwny | | sBelion Japun SNG | 9BEIOA 1940 SN | 3BeloA ndu] 1amod
2. 08+ ) 2. 07— | aimpiadwa) 2b0i0)G sBumas abeyjoA Japun pue aBeyOA JaAO Sng
2o 0.0
2oy y0dyno aboyon 46y wosy paops; aprduos ofor | 00 Ss5v) oo =
2 ¢ 0) dn aigouny yipmpuog dooy juauny ONHLNY3 NUD3L0Nd | 3d T T =
0ok 24 6z fouanba.y buLoyKS id ¥ INdINO HSNAB JW00A 30N | N
KIowaw a0joA-UoU U1 PRIO}s 310 SIBjPWOId [y A1owap 30joA-UoN /¥ 35VWHd HOION | § o] S
siapuwosnd buuny ig puo uob o 1
8 1oy o301 onooNwe) oS paads Yoy 2672-SH S 35thd HOIO | ¥ NOUREO WRION | 0
15nipo o) siapawonuajod oy Ajoybip 128 SiajewDi0d |y puny. Ajoybig 8 INdIN0 HSN¥a 83/1) 1
/ 1 35¥Hd HOION | £ w0 soon |
20M}0S | OASIDNUONON paSD]  SHOPUY S YAIURI | |
DADOOIUOD 210 SI2)0WId Iy 2100inB11U0) 210/ (1ndNi Sn8) 8 e ANAINNO WNSIVIH | H
19 dois | uod ou 'syq g ‘proay ¢'g|L ‘buum pup | (wn3y sne) -8 | | yovea0s | 3
Gn-1o5 oy 2202 WONDINWLOD [0S paads Wb | Yog 1504 267-54 awen [eubls | uid T oo |3
ddo Auow o) Syo0n Uo wn) Jayiduy 1o | | 10}08UOD IOJO /18Mod nan T |s
W03 JO JOSUS [0 10} P3BU AU SEOULI] vonoziou woy powg | ol
SI0joN ssaysnig asoyd saiu) Jo sadhy o o Koig b Busoug o !
TN Iysng Yy 4 2l ) Aold B _n_. Isoug oyny w50) Nownoo | oz JOVIION300 SN8 q
(1ouondo) 2190j0A0 210 Y§-g1 B SRULDYD 7 ‘aiomyos dmas
| oassonuonon busn apgomss puo aoaps 005 yndyno (00/6+) 4td 03 | 61 ESTE
"spubis ¢ busoyuou ) (18-21) o bopuo 1 017 | 1o Bopwy (I150) NONNOD | 81 v 0 | €
(427 aigowwobosg) (00) uhd 03 | L1 oo |z
aigyoduio U1 ndinp noy pajoipag TV o V3 howaz3 | |
Joubis 10521 puD dwayar0 Jojow quur ‘s uosod —/+ sinduy pajoopag P uonduosaq yney | Aeidsig
(1sanbai uodn ajqoj0AD g Keydsiq smejs
a0 sjona] 3boyon Juasayq) SOUBS 04O} QA OFF 103 o0qpa3, J3}awoy0] e
Sioubis Japooua far3] 111 $1080%y Yo0qpa3 12p03u3 el mos [ 2
spubis Q% daig pra) 1L S0y synduy vonoaug B asng e +1 WSS | € |
o] ) -7 WN9IS | 22
apoN Wwaung asoud 2 1oj (o033 19 21) AOLF Wndur Bojouy Kioyxny (M) ~v ¥30003 | 01 2 wos |1z
“(10u0ndo) 21QOJOAD S1 ¥ G| ‘PUDILIOD JuauD PUD | (W) +v ¥3000\3 | 6 10 90WNY | 02
: T N) -8 30003 | B 1
4909 Bopuo oy (soiosas 1 21) AOLF | Wnduy puowwoy Bopuy Mz_w 5 TR} 100 0WwY | 61
(1onuow 1o0poad wos) Aoy Jaquiny (pON 935 adky ayydury b 18 e L Wna norwo | &1
N i ) 77 80000 (0TNY) NONNOD | L1
VN uabay [ousayul 2 800G § T wer|a]
a(q] 235 aboyonpun sng RTLIER 0 il e
a(00] 285 abojoniany sng I
— | pao3Ka (W0 938 1) SR pUd (0w (07) YOI (803/57) Jor0aig ynoxy - Ter
“xow (Q1S) VG1) Jaund aqowwosboid vaum sayo) w093 poads M) |
oo 5551 LN
“JIN0) UoNOYIWILIOY | 10}03UU0D }9BqPaa J0ON N L3S |
aJ0}S 01 WWOS/|OH PIOAY] 31k UYL e - 0o
Japoou3 C: ut Jo)siway) Jo :u_imv 2imosadws) Jar0 + 40| 6
oo aimpsaduiay Jano saiiduy ”,s___m ‘M__g\éw ] | g
s1q 90 Weund a0 SRy ayiduy (pub sissoup)
2500 0) as0yd Jojow ‘sng 9 0} 3s0d Jojow GRS | L *Xd) L
“as0yd 0) asoyd J0jow wosy UORG0Id YD LOUS uoRaay0sg N0y wo | 9 (1n0)-7 ¥3000M3 | 9
|| (Buooo a0 paoe) /) wauy 95z © (0) VoI (@is) v | ¥ding yuoun) snonuoy we | s (1n0)+7 430003 | §
(bugoos 1o paioy /a) wauy 95z @ (07) voz '(0LS) VO | dng Yuaun) yoag (11910) NOWNOD | ¥ (1n0)-8 ¥3000N3 | ¥
“S13p03ua pub 9160] oGO [0 SiaM0g | (Aw0 S1G60NS 103) QM3 | € (1n0)+8 ¥3000M3 | ¢
“20AZO XOW Y009 ‘A 8% O 4T ndu) Aiddng abo) QI | T (1n0)-v w3000M3 | ¢
W/N| dn samog Yo yuauny ysnuy QaH | | (1n0)+v w3000M3 | 1
900 0L€ - 061 "D0A 061 - OL “J0A OL - ¥Z abojop sng Jndul 90 aueN [eubis |uid auwe [eubis | uid

‘sainjea4 pue suogeoyioads

10}23UU0D 1SOH 10303UU0D O/] J3lloRUCD

Wr_|vanov. w] onreo | zioe

35vE13H WL | v

Goav [omonwo] 3w [ 003 | (e

[mszoz] we

AYOLSIH NOISINZY

| we |

11 [ evonvee [ oise
VIWVHIN | banez | ieze

378V S3uNL¥34 ONY SNOLLYOI4ID3aS G31¥adN

18V SIUNLY33 ONY SNOLLYOII034S G3Lvaen | o

B

“H314MdWY 3AISNI ¥3HI390L 03103NNOO 3¥v STYNOIS (VLI9Id) NOWWOO ONY (907YNY) NOWNOO
‘MIUOS ANNOYO NIYO ZE-9F SIHL OL ANNOMO HOLOW LOINNOD T

"SIHONI 0€°Z SI 1HOI3H WNNIXVYA ¥

HOLOINNOD O/ ¥3ITIOMINOD 40 (00AYZ+) 9INId
GNV (NOWNOD) 81 Nid N33M138 Q3NddNS SI ¥IMOd 01907 ¥O4 DOAYZ+ TYNM3LX3 ‘GLGEONS 04

‘00C0618¢9 ‘ON ¥30¥0 X3T0W T00L ONIANI¥D 3SN

¥ <0 o

"

(NN S0Z°0) OMVHYZ 8O (AW 9Z£°0) OMVZZ ‘MOLO3INNOD 13MO0S XITON OL ONIMIM TYNDIS AONIWWOOIN ‘T

¥3L138 ¥O OAd (3LvY D.501°H3IDUV1 H0 (AW LE'L) OMY 91 'ONIMIM ¥3MOd TV ANIWNOI3IY

0
<
L

D r—

K4

1SOH

20

MOOHS Q110313
40 S ‘NOLLNVO

|

b 144

on
¥ITI0ULNOD

M3IINIT1D

)

[£8S1]
SZ'9

Movea3sd
HOLOW
—
B ® 8 8 8 8 B B B B ® 8

{

AVdsia
SNLVLS

|

0¢

)

|

—
® 8B B ® B ® B B B ®
® 8B 8B ® B ® B B B B

mm% M,w
—~—[097] _weL »

—-—[80G] 00Z—=

[

¢c

0/
NERRleNIIN)

6l

©ovad33d
qOLON

310N

1

z

[

U.S.A. (310) 322-3026

Glentek Inc. 208 Standard Street, El Segundo, California 90245

120



Appendix L

| z £ ¥ S 9
Y e e
O] oooieorsiss _ rsisons [ a 431414V 3QISNI ¥3HI390L 3L103NNOD 3uv STYNOIS (WLI9I) NOWWOO ONV (90TYNY) NOWWOD ‘9
X3TON “¥IMOd IH B W3OS ONNOYO NIZWO Z£-9# SIHL OL ONNOHD HOLOA LO3NNOO G
. 5 NORXYR /21 isin: [
1-091-99Q-GLS6XINS ‘NOILYTIVLSNI s 55 e "S3HONI 0£°£ SI LHOI3H WNWIXYA 5,
ro— = G RTTR R — ¥OLO3NNOD ¥3MOd 01907 40 (00AYZ+) 91 Nid
OB TS N o ~ A o ez GNY (NOWNOD) 8L Nid N33MI38 G3MddNS S| ¥3MOd 1907 ¥04 OQAYZ+ TWNM3LX3 'SISBONS ¥O4 '€
wgmverss Y ILNITO 0| woseav T . .
002061859 :ON ¥3QH0 X3ITON 100L ONIdNINO 3SN
xwaouq ug g ‘(NN SOZ'0) OMVYZ ¥O (NN 9ZE'0) DMVZZ 'MOLOINNOD 13400S XIION OL ONIMIM TYNOIS ONIWWOO3IN ‘T
v THHTEBL N/d XWe0UG 1S031¥STI IN/d ywRIg | ding Jojo / yndu) samog 431138 O OAd Q3LVY 0.501 ‘¥39UV1 ¥O (AW B0'Z) OMY 1 ‘ONIMIM ¥3IMOd TV ONINWOO3Y I
2108-22528 "N/d XN '£8081073 N/d ¥eiel X90N GrrYy “1SOH ‘310N
X3[ON *10}23UL0) 124205
0L1Z-61106 :N/d X3ION *1041Z8r3 :N/d Y3Ua19 | o0apaay JOJoN B 0/) Jaljo5u0) ﬁmwg SvZ
0200-2¥106 “N/d XBION ‘0LIZZ8r3 N/d ¥oWeIo | xeloN uid 07 ¥0apaay Japoou
¥200-2¥106 “N/d *AON ‘Z1iZZ83 N/d XA | XBOK ud 4 ‘0/1 J2loAuo) ﬁ hm@ ﬁ 'z g
s10)92uU0D Buge Shl .XN = Ll _\
0S'o
HBG-XXKK ally dnyoog %5 F 0091 %5 F O0A 00 O0A 0L = O0A 42 Fm O I
SYT M OFLH T8 (seupuy) suosuawig %S F 0 09 %S F O0A0SZ| O0A 061 - OGA OL ﬁm; 6l
— 7 = Ap wans oI o 70-gf ai0mpioy bununo %8 ¥ O0A 061 %S ¥ O0A 0SY | O0A OL€ - O0A 06} 1T - <J Q
Buisuapuoa-uou %56 0} %G | ypiuny | | obBejjop Japun SNG | BEIIOA 19A0 SN | 9BeYoA Indu) Jamogd [c1]
2. 08+ ) 2. 09— | aimosadwa) aboIo}g sbupes aBeyoA Japun pue abeyoA JaAD sng 1 A%
2,00+ 9 2.0] aimoiedwa) bujosady = |“|
3b0js ndyno abojon 4oy Woly payDIos! A@jeIdwod o] uonoios| Jayydury (aNo SIssvHo) 1NV NOUVANNNOY | = i
24y ¢ 0} dn ajqoun) ypmpuog doo yuaun) INHINYI L3104 | 3d nvs TVH | = uo
okl zp 67 | fovanbasy buioyms mikd v INdIND HSN¥e V00 0NN | N _W H
Toouwew oon-uu i pesoR o0 ssseusnd 1y Toouwe SIPRA-UN /¥ 35¥Hd HOION | § | @3/si| s mo sog
“ssayowiod buiuny ig puo uob o | S 3SVHd ¥OION | ¥ NOUV¥3d0 TWHKON | O mg El C—
=] 10} 230}13)u1 UOROONWILOD (DS Pa3S YBIY 7CT-SY 8 INdIN0 N8 o/ 1 Zo 19 AN cC
nipo o) siajewonuajod oy AIoYBIp Jos sidjowoad Iy pauny Ajoybig / 1 35VHd YOION | € 000 oon| 4 o= s ®
T T )
.E“.__s ee_m»”zséz pasoq  SKopuly m.é.“aa . (indwi sng) +8| ¢ JNAL3O INSIVAH | H mm *9 ] 4
o au) Busn papoOjUKOp 310 SI2ROLDID ajqoanbiyuo) 2100
L e Rl ] =
auweN [eubi
e o v ot i o | g v -y | | oSO8 [l | s oo |3 = e
“suonooiddo Auow 10 Y003 | inaN Vs |2 B B
UOJOLLOD J0 JOSUBS [0F J0j P3O 3 SAROUI G| 9 . s O\_
“siojoN ssajysnug asoud au o sadky 0 Joj Aoig % B | buisoug oy (L9i0) NOWRO3 | 0z V0RO SN8 | 9 m ﬁ
(1ouondo) 21q010A0 210 1g-01 B SPUUDYD 7 ‘2iomyjos dnyas | (00Ms+) uhd 03 | 61 1w 8 Mw 8 & SHTTT0HINOD
—] prseomenon busn aonas o agoiaps sonos o (v190) Komneo | g1 v | € 2 B B
‘sioubis g5q Buuoyuow Joj (yg-1) ndino bopuo A 01F 10 bojouy v |z m
o 5 (00AS+) Hid ON3 | £1 & bl 8 ®
ajqnodwo) 11 g Yoy payoapaq -h TWH | 91 1nvs wouas3 | 1 NIUNTID
T | uondiosaq yney | Aeidsia B B
Joubis o521 pup dwayiar Jojow Yyl ‘spw uonsod —/+ Sndu| pajoaipag TV | SI {
{ A TVH 7 Keydsiq smeys B B
(1sanba uodn aiqoyond |
10 sjpne| abojjon Yuasayyi) sioubis 040} IQA 0fF 1de%0y *¥00QpoD4 JBJUIOYID| +A TIVH | €1 o N B B ﬁ
sioubis Japooua fora] 11 S10900y | Yo0qpasy 1apodu3 =N TWH -1 WNas | #2 o 5 ﬁo 61 g C
Spubis vonoang p dalg ra| 1L Sideody Syndu] UoaIq B 8SNg N TVH +1 NS | sz 23 g
o) {1ouondo) aigoior0 51 19 G | (M) -V ¥3000N3 | 01 - NS | 2z A oV /
apo Yuaun) asoud 7 oy (uonnosai 1q Z1) ADIF wduy opuy Kioyxny (W) +v 4300083 | 6 +2 s | 1z
{1ouondo) a1qopoAD 1) -8 ¥3000N3 | 8 1N0 90WNY | 0
1nd o5 Goen = : =1
| G PEDESS PO (N +8 ¥3000N3 | ¢ (XN¥) 1n0 90NV | 61 AVIdSIa
(1onuows yo0poxd wos) oy oquinN 1opoN #25 | adiy sayyduy (W) -2 w3000M3 | 9 (W19/0) NONNOD | 81 SnLvis
VN oboiop usboy () +2 4300083 | § (507) NOWNOD | 21
VN | uabay (ousayul L HOLOK | 7 Q0z+ | 91
] sboyonapun 51 eS| ¢ 10 v | 61 Oc||]= = 6l
A0y 35 | aboyonsany sng - KWL ¢ LBHNI | b1 2 ®
) poodxa (¥ow %35 Q1) @ (803/5) ow0aig Tl o
- (ow y 02) wours agowwnibod vayw sauo1 | o uBs T = 2 ®
o[q0] 995 1 et
| 10}93UU0D %oeqPaa J0JON m e B
0) UOROYLLOY 1SoH ]
s o0, WL/ PO a1 W o - MOVE(Q334
Jopoou3 ~(3ndur oyl 10 yoyus) ainyosadusy om0 6 ﬁ
SO -omosadua) o Jayydusy -2boyon Japun/ano s . & 8| HOLON
sng 9Q “yuaund Jako Sy Jayiduy (pub sissou)
2505 0} as0yd Jojow 'snq 9 0} soyd Jojow GRS | L *30d| L B8
asoud 0} as0yd Jojouws woyy UORKE0Id OO YOUS UO0Ig YN0y o] 9 (1n0)-2 ¥30003 | 9 | 8 B
(Bujooa 1o paouoy yym) WeqWY DSZ @ ¥ 07|  IndinD jwaung snonunuoy WKL § (1n0}+Z ¥3000M3 | § | ® &
a (Buoo> 10 paoio) ) QWY D.GZ © ¥ 07 | 1D Juauny w3y (WU910) NONKOD | + (10)-8 ¥3000N3 | ¥
S13p0aa pub 960] JayduD o SiPA0g (40 S160ns 103) angsn | ¢ (1n0)+8 430003 | ¢ 3d = A ER] |
“JNYZO XOw Y003 ‘A 8% O 4T nduy fddng 260 QS | T (1n0)-v ¥3000M3 | Z '
W/N | dn sawog 3o yueun) ysnay s | | (1no)+v u3000a | 1 3
A 0/ - 061 "D0A 06} - OL D0A OL - ¥2 aboyop sng yndul 90 auie [eubis | uid aweN feubls | uid
sainjead pue suoneoyoads 10}08UU0D) }SOH 10}03UU0D O] J3|03U0D Tm ”_ @ I >
: Gl 6l°
Gaav [azowwio|_siva ] 003 | NOILJIE0S3a [/u[anoz] we | 17 [ cionves [oiee | T18v.S3un1v33 ONY SNOLYOLIO3S Gavadn |
AYOLSIH NOISIAZY | we [ viviin | wanrez | isze | 378v.S38n1v34 ONY SNOWYOIIOIAS GvadN | 8 |
i I z c ¥ I S

121

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

3000 NolLvamDIN0D g 14 S 9
5o 1 v | awaooneorsise smmans | vezt awes
E) 00068015156 ZBCSISONS . “DNVHVITD LHOI3H 'NIN S3HONI 8 MOTIV 3Svald '8
Sy s00m | 325 e
X3TOW "43M0d O1aLS ] LIND 3HL 03 NOWVINIA
'U-z-92-991-049-S L S6XINS ‘NOILYTTVLSNI| ST - ¥3d0¥d 3¥NSN3 01 SY3I4NdAVY 3HL 40 dOL ANV SON3 HLOB 1V 30vdS 40 £ 03 ,Z 40 'NIN V NIVINIVN 3SV3Td L
31 ONMVIG ABYHO mﬂm%wﬁ S¥3I4MNdAV 3HL 40 SINdINO 3HL GNNO¥O ¥3AIN "9
iAo —
oL sy R o oS ekl b4 ‘431138 ¥0 OAd Q3Lv¥ D.501 "N¥3OMY1 ¥O (AW LE'C) OMVZL ‘ONIMIM SLNANI ¥3MOd ON3WWOO3M G
ﬁ:cd.«%whhms&ﬂmm V—mhzml—w uva nouday | o33 ¥31138 ¥O OAd Q3LVY 0.501 "H3IOMV] HO (AW LE'L) OMVIL ‘ONI¥IM SLNdLNO HOLOW ON3WNOO3Y ¥
VNOIS ONVWAOD ¥04 318vD 03QT3HS 3SN ¢
0020618¢9 :ON ¥30¥O X3ITON TO0L ONIdWINO 3SN
(NN S0Z'0) OMVPZ MO (:NW 9Z£'0) OMYZZ '¥OLO3NNOD L3HO0S XITON OL ONIMIM TWNOIS ONIWNOOD3YN T
43IMOd SSNB ONIATddY 30438 NO SAVMIY 38 LSNW D0AYZ+ TYNN3LX3 SIHL ¥OLO3INNOD 0/I ¥3TIONINOD 40
(NOWNOD) 81 NId ANV (0QAYZ+) 91 Nid N33MI38 G3MddNS SI ¥IMOd 1907 ¥O4 DQAYZ+ TYN¥3LX3 ‘GLGBONS ¥04 °I
‘310N
[oseL] 0LL [g'9¢] MOT3 AV
LT9 X¥
o e Lﬁ = Ne=s) = !
[ — @ i
L]
2 -
H - Q0 @
e : ®
S — 8+ § (+) 1 SIXY _..|
AXIS 1 [ _ 1s [NEmE)
—s8 B (=)L SIXY
— B+ (+) T SIXY _._@
AXIS 2 B o
20 o LB (=) SIXVY
20 p= DC OUTPUT B
0 — B+
o m 2
3 AXIS3 e
%22 4 L—e8 B 5
c® - 2
ol
=~ m — 8+ f
<0 R AXIS 4 9
2108-2268 N/d X3I0N ‘£80BI0M :N/d Yool X3[ON Gpry “ISOH —8B- M
X0[0py “10}0BULOY) 19005
0112-61106 “N/d *ION 110412813 “N/d Iu | ¥00qp223 JOloN % 0/1 JajoAu0) 1] X
0200-24106 /4 Yo “0LZZ83 ‘N/d YWD | XeON Ug 07 04paey 3pou3 [ovse]
$200-27106 N/d XOION Z13228r3 :N/d WAl | XoION ud 42 '0) s 000l
SI018UL0D BuRey @ [1er2]
SL0lL
3
(2 “AID) 1-991-000-GISEHNS SaNPON 210wy =
(1nduy VA 057 - 80Z) O0A %S F A S6E jmJ D (@) aiasio
(ndur OvA 0F1 - 011) D0A %5 F J0A 0£2 obojjon uabay = snvis
M6 'swup 0F vafioy fousaju] (S
Joyiduo ad (5uo0s 10 pa01) uym) | m j
) VGl Juawng yndjng snonunuo) s 3
; HEN m ]
waquy 92 © (07) ¥z ‘(aiS) voe | Wau) 1NNy 103 = . 1504 150
59pooud puo oibol sayydwo 1o Samog (Awo G1560MS 403) ST I A SxP
Joydun 120 HQAFL © XOW VW09 "N 85 O 4 Wduy Addng 2607 mo I5S
1 SXx3
OVAOYZ © XOw WOHE ox~d
ot & ou vyl S —— 292 @
2H 03/05 '01 "WA_0EZ 0§11 | aboyjop ynduj uny m 34
2H 09/05 ‘05 ‘01 "VA OVZ - 802 = %
ZH 09/0S ‘B8 ‘D1 "OVA 01 - 011 aboyop ynduj Oy nl_. .&w. !
sainjea pue suonesyads = e ]
T100 » » »
ZZITO0DDO0 I SIXV ¢ SIXV
==z 1
- N W . .
T oD O» ~ [9602] cz'8 =
o O
m m [9'8z2] 006
202 3B
Wi | eionves [ o | Tev1sSuniva W SHOLVORESE GIVGan] ==° =
Wi | v | swonvio | tezs | MBIA 3L 1O NOLYINO 3L CIonwD | © | 5
Wr_|vanoviw | oinnrzo | zioe asvama | v | - c
Gaav | azonvio] 3o o3 | NOLIw0S30 [rea]avoz] —
A¥OLSIH NOISIA3Y _
L | < ¥ S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

122



Appendix L

3000 rouverooo | [y 14 S 9
T30 1 1w | ovasaoaorsise | ezt e -
S5 5055500158 S ToINS 3 30NVHY3D LHOI3H "NIN S3HONI 8 MOTIVY 3Sv3ld '8
s a00m | 35 e
= - : LINN 3HL ¥O4 NOILVILN3A
i XJTONW "¥3IMOd IH ONAre0 T WE T wowoxen /81 usias ¥3d0¥d 3UNSN3 OL S¥IIAMAY 3HL 40 dOL ONV SANI HIOE 1v 30VdS 40 L& ©3 ,Z 40 'NIN V NIVINVA 3Sv3ld £
U-g-82-291-440-51S6XINS 'NOILY TV LSNIG a5 T = o = > wowe SYIANAAY FHL 40 SLNALNO 3HL ONNO¥O ¥IAIN ‘9
1 oo Jawmi | 50005 = 0c
T ———— OINATE0 [VanovL W| 100 = X¢ 1mos 431138 ¥O OAd Q3LVY O.501 "¥30UY1 ¥O (AW 1£°C) OMVZL ‘ONRMIM SLNANI ¥3MOd ON3WNOOIY 'S
SOLLTZEOIE XV SEZEDIE A — o o - . .
wigmpwesss JILNITO Tva | osaey | o2 ¥3L138 ¥0 OAd G3LvY D.501 "M3OWY1 MO (NN B0'Z) OMVPL ‘ONIMIM SLNALNO MOLON ONIWNOOIY ¥
“IVNOIS ONVAWOO ¥04 378v0 Q3Q13IHS 3Sn °¢
"00Z06 18S9 ‘ON H3QHO X3ITOW T00L ONIJWIHD 3SN
(AW SOZ'0) OMYYZ ¥O (NN 9Z€'0) OMVZZ ‘MOLOINNOO 13%00S XITON OL ONIHIM TYNOIS ANIWWOO3Y T
"Y3MOJ SSN8 ONIATdAY 340338 NO SAVMIY 38 ISNW D0AYZ+ TYNM3LX3 SIHL "¥OLOINNOD 0/1 ¥3TI0HINOD 40
(NOWNOD) 81 NId GNV (0QA¥Z+) 91 Nid N33IMIIB Q3MddNS SI ¥IMOd DI90T MO4 DQAZ+ TYNY3LX3 ‘SLGEONS ¥O04 '
‘310N
[g9e] MO AV
[1861] 08L LT® X¥ n
5 =
5 =
2]
2 sintien ) 0o @
3 nill 0
S B+ § (LS ||
AXIS 1
B+ J 1z sixy ||
AXIS 2
o0 . b o1z [T
S0 DC OUTPUT I
- — B+ 8 I
20 AXIS 3 I
o
0w r4 —s8 g =
ST o= I
oy m — B+ @ | [l
o R AXIS 4
—s g L= .
Hig [1ece]
2108-225L8 “N/d XPION ‘c80RI0r3 :N/d o1al) XOION GPY ‘1SOH n SL0l
oo oA 1op0s [ovsz]
011Z-61106 “N/d X2ION *1041Z8r3 N/d RWa19 | #90Gpaa3 JojoN B 0/) Jalo4u) 000l
020027106 N/d X3ON 01422813 “N/d YoWaI9 | X3 uid 07 “0qpey jopoou3
20024106 “N/d XION ‘Z1SZZ8M N/d PIuRI9 XAON Uid $Z 0/ JI0AU0)
s10308uu0) Bunepy
8
z
3
(¢ “ALD) 1-921-999-GIGBXNS Sanpop y _Iml_ _u @
(1ndul v 092 ~ 80Z) OOA %S F O0A 6% 3
(1ndup vA 0F1 - 011) J0A %S F J0A 062 abojjon uabay b _\
WS ‘Swyp 0F uabay [ousayy z a
o 1od (Bujoo> 10 po510} YK) WAKWY DS © ¥ O | 190 10AN0 Snonuuoy _\MQ _\914
Jayidwo Jod (Buj00d 10 Padl0) M) WAL DST @ V OF Wauny i) 103 = m
Siapoous pub 960] soyidwo [0 siamog | (AUO GISEONS 203) 8§ S8 5K S (27 1]
Jayydun 15d S0ART © XOW VW09 "IOA 8 O ¥T Wduy Addng 3607 omom m,.cmwvnv
WAV © X0U VOB e
NAOSH © 0w gl | bugwn yauny ysnauy 292
ZH 09/05 ‘1 A 052 S0 G11I abojiop 10du) uoy 8
ZH 09/05 "¢ 'BL VA O¥Z - 80Z =
ZH 09/05 ‘08 'B1 "vA OF1 - 011 abojop ynduy v .l_. .@‘ !

sainjea pue suopeoypads

T2 23383 S ZSIXV
zZzx 7
2D oMY
o 9O - [9-gz2] 006 -
= =
5592 3 - [eeve) see -
—_ —_ O _
WP | 17| c+onvoe | 0168 | 318v4S3un1v33 ONV SNOWLYOII03S G3vadn | z =z z
WT | VTIVHIN I.u:fo._mmm. >>m_>mx>mOZOCfZWEOWXuQMOZ(XU. ] o
wr [vanoviw| omnreo | zice | s v | <
Gaav [azowvro]_3va [ 003 ] NOLos30 |IENE=|
AYOLSIH NOISIAIY _
L | < ¥ S 9

123

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

| £ S 9
T30 1 13 |_awooomozooreise_smwavi| 1o _awos
0 000-2€01-5156 -87-G1G6XNS "30NVYY3T0 LHOI3H "NIN S3HONI 8 MOTIV 3Sv31d '8
Sy s00m | 325
. S - “LINN 3HL 3034 NOLLVTINZA
- .omm.JoS_. mm@on_ ovas il I ¥3dO¥d 3NSN3 OL S¥3IMAAY 3HL 40 dOL ANV SAN3 HIO8 IV 30vdS 40 £ © ,Z 30 ‘NN v NVINVA 3Svald ‘2
U-p-g+-001-040-5LS6XWS 'NOILY TIVLSNIFrmms T ’ .
o Jawmi | 50005 = 0c SH3ITANY 3HL 20 SINGLNO 3HL ONNOHO ¥3AIN ‘9
T s o o . T "¥3L138 ¥O OAd Q3Lvy 0.501 "¥39uV1 ¥O (WW LE'C) OMVZL 'ONIMIM SLNANI ¥3MOd ON3WWNOO3Y 'S
e e MILNIT1O awa [ wrouday ¥31138 ¥O OAd Q31v¥ O.50L “¥IOMY] HO (AW 1€°L) OMVIL ‘ONI¥IM SLNGLNO HOLOW ON3WNOOIY ¥
TYNOIS ONVANOD ¥04 318vD 030713IHS 3SN °¢
“00Z06 18S9 ON 43040 X3ITON 100L ONIJWIND 35N
(AW S0Z°0) OMVPZ ¥O (AW 9Z£°0) OMVZZ ‘¥OLOINNOD 13XD0S XITON OL ONIMIM TWNOIS ON3WWOOIY Z
H3IMOd SSNE ONIATdY 30438 NO SAVMIV 38 ISNW DOAYZ+ TYNM3LX3 SIHL "HOLOINNOD O/I ¥ITIOHINOD 40
(NOWNOD) Bl Nid ONV (0QAYZ+) 91 Nid N33ML38 G3NddNS S| ¥3MOd DI907 ¥O03 DQAYZ+ TWNN3LX3 ‘SISEONS ¥04 'L
‘310N
CEDIEAS R .
L ,Mq MO13 gV MOT13 gV
[oc61] 022 -
S o D A |
- D DT
R 3 —
z
L swnTLeD
g D Q0 _® O
3
S — 8 8 (+) 1 sixvy @
AXIS 1
s H (=) L SIXY )
— B+ (+) Z sixv
AXIS 2
300 e (=) 2 sixv
M% - DC OUTPUT
" m iy PP (+) ¢ SIXv
=3
T108-22SL8 “N/d X3ION ‘8081013 “N/d IaI) XN Gy JSOH m.ﬂ m —e g (=) € sixv
) Y0 *10Y03ULOY 19%05 wL m — 8+ 8 (+) + SIXY
0112-61106 “N/d XaION ‘10J1ZBr3 N/d Yeiual9 | ¥20apaay JOjoN B 0/ 2104u0) ~o R AXIS 4
0200-2¥106 N/d XION 01322813 :N/d YoWar9 | XaPN ud 07 “0qpaa3 japodu3 e g (=) ¥ Sixv liecz)
$200-2¥106 N/d %ION ZI3ZZ8r3 N/d YeWaD | xoloN ud ¥z ‘0/1 aionu0) SL0l
s10j08UU0D Bunep
[ovsz)
0001
(¥ “AID) 1-991-000-GISEHNS sanpop Ja1dwy
(andur OvA 052 - 80Z) OO %S ¥ OOA S6F
(1ndur O¥A 0F1 - 011) D0A %5 F O0A 052 abojop uaboy
MS6 'Swup of | uabay jousayy) D
o 10 )
waiauwy 9,57 @ (01) voi '(s) vl Waun ynding snonunuoy
saydwo sad (Buyoon o paioy yym) |
waguy 952 © (07) voz ‘(ais Wau) 1Ny 103 m
518p03U3 puUD 160] JaLIdWD [0 SIBMOg | (0 S1560MS 103) n
Jaydwo 4 HOAYZ © XOw YWO09 ‘DA 8% O} $Z ndu) Aiddng 21607 mmw w
MOVZ © 0w vorE 825
NVAOEL © ou yy| Buyn Yasny ysniuy Mom
7H 09/05 81 "V 0RZ 0 G1I abojop yndu) uog 7=
TH 09/05 ‘08 ‘@1 VA OV - 80¢ ]
2H 09/05 '05 ‘01 " 01 - 011 aboyon 1nduy Oy i $ mW '
]
sainjead pue suoneoyads " sl 1
TTDO > > >
ZZ I cen I SIXV ¢ SIXV ¢ SIXV ¥ SIXV
n -
334077 -
- zhigl sz -
2% o
D> 2 B ~ [zoeg] oo€L -
_ _0O _
zZ z =
Wr [ 17| cionves 0ies | T18vLS3un1va4 OV SNOWLVOMIOdS GaLvaAn| O 2
WT | VTIVHIN wio | 16ce | VI SHL 40 NOILVININO SHL GIONVHO | 8 —
Wr .(n:w«tz OINNIFZO | tcm. wwﬁgwmg(,tz,. v | -
Gaav | azonvio] 3o o3 | NOLIw0S30 [rea]avoz]
AUOLSIH NOISINZY ]
L I < S 9

124 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix L

| 4 £ S 9
5o 1 v | avaoonreorsiss wans| 1z awes -
E) 00078015156 T8rSISENS B “30NVHV3TO LHOI3H NIN SIHONI 8 MOTWV 3Sv3ld '8
Sy s00m | 325 " E
X3TONW “H3IMOd IH ONNrZo | AT o/, LINN 3HL ¥04 NOLVIUN3A
U-p--091-000-G LSEXIVS ‘NOLLY TV LN e bt ¥3dO¥d 3WNSNI OL S¥IAMIAV FHL 40 dOL ONV SON3 HLO8 v 30vdS 40 £ 0} ,Z 40 'NIN ¥ NIVINIVA 3Sv3d £
o Jowo | oo =y "SH3IMNAAY 3HL 20 SINGINO 3HL ONNO¥O ¥3AIN 9
sﬂmﬁrﬂsﬁmmﬁ_nxﬁv_mw_lzzmi._w Rl M4 31138 MO OAd G3Lvd D.501 "H3IOUY1 MO (AW 1€°C) OMYZL 'ONIMIM SLNGNI ¥3MOd ONINNODZY 'S
s s ava | wrosaav | o333 "¥3L138 ¥O OAd 3LV 0.501 "¥3DHV] ¥O (W 80'Z) OMVFL 'ONIMIM SLNALNO MOLON ON3WNOO3Y ¥
TVNOIS ONVANOD ¥04 318V Q3aT3HS 3sn ¢
"00Z06 1859 ON ¥3Q¥O X3ITON 100L ONIJAND 3SN
(AN GOZ'0) OMVFZ ¥O (AW 9Z£'0) OMVZZ ‘¥OLOINNOO 13X00S XIION OL ONIMIM TWNOIS ANINWOOIY Z
43MOd SSNB ONIATddY 30438 NO SAVMIY 38 ISNW OOAYZ+ TYN¥3LX3 SIHL "MOLO3INNOD O/I ¥3TIONINOD 40
(NOWNOD) 81 Nid ANV (DQAYZ+) 91 Nid N33ML38 G3NddNS SI ¥3MOd DI907 ¥O04 DQAYZ+ TWNY3LX3 ‘SLSBONS 04 I
‘310N
MO4 HIV MO14 dIV
= [og61] 0L
= — e i
§ 3 = 1
] L NFA |
£ s ] T
2 v A
i |]Z=
= — B+ B -
AXIS 1
(S ]
— B+
AXIS 2
o0 L— B
270 w DC OUTPUT
A0y I B+ f§
22 AXIS3
o
s 4 L—es §
ST o=
- VELE 3 N/d eI OION Gy 1501 2~ m Be @
2108-275L8 “N/d XPION ‘5808103 :N/d Iual oK GHY ISOH ToR AXIS4
XOJON J0J00UU0) 190G —s8 B
0112-61106 N/d XOI0N 10412813 :N/d YoWal | $0apaa3 JOloN R 0/1 210U A [iece)
0200-2¥106 ‘N/d IN/d LY | XN Uig 07 *#o0gpaa3 Japodu3 seol
¥200-24106 N/d N/d el XN Ud 52 ‘0/1 JAI0AU0Y 3
s10j08UU0D Bunep [0452)
L 0001
3 1
(v “AID) 1-201-009-G1SEXNS SaNpON =
(1ndur QvA 05 - 807) J0A %S F OQA 68 7 2 DH
(3ndul vA 0€1 - 011) O0A %S F O0A OFZ aboyop uaboy
WS 'SwH0 0¢ | uaboy fousl - ‘\m
2wy 9,57 © ¥ 07 | JUaun) 1ding snonuiuo) w N
WaQWY D7 O ¥ 07| Wweun) ding 10ag ﬁm:_ ﬁJ m
S1po3us pub 360] Jayiduo [0 siamog | (KO SISEONS 10 m
sayyduio 2d AT @ Xow VW0 ‘YA 8% O) ¥ | wndu Addng 260y SIS T e N S22 M
WOV © X0u vO¥E 225
NWAOCL © Xow gy | buyu) ywauny ysny e oo
7H 09/05 ‘01 WA 057 0 G11 360)0p yndu) uoy 3=
H 09/05 ‘05 "0 ‘A %2 - BOL =]
ZH 09/06 '0€ ‘Bl “VA 0F) - 01} abojiop yndu) gy .l— '
SaInjead pue suoneoyads m 1
2100 ® > »
ZZITOOO
=230 0
- N W
DT O .
o O » - [890] cz70
== & [g'ese]) €1vi o
[}
R4 g [8'c26] 881 -
__0 _
zZz =
wWr a ELONVOE | 019 318V S3ANLVIS ANV SNOLLYOISIO3dS G31vaAdN | O o
wo | i | wonwio | ez | MBIA 3L 1O NOLYINO 3L CIonwD | © | S
Wr_|vanoviw | oinnrzo | zioe asvama | v | -
Gaav | azonvio] 3o o3 | NOLIw0S30 [rea]avoz]
AUOLSIH NOISINZY ]
L [ z ¢ S 9

125

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

3002 Nouvareianos | [4 g 14 S 9
1401 3as | omMa00000R0LGve anwaa| 1z awos
E) 000-0€01-5 176 _ 1sivens [a . “Y314MdAY 3AISNI Y3HLIO0L QILOINNOO Fuv STYNOIS (TVLI9IA) NOWWOD ONV (90TWNY) NOWWOO 9
5 oo | szs
= " - ; : ‘MINOS ANNOMO NIIMO Ze—9ff SIHL OL ANNOMO MOLOW LOINNOD TG
X3TOW "43IMOd OVALS T premey SE—
'1-001-G4-§LYBXNS ‘NOLLYTIVASNI  [5rzs e 'SIHONI £S'G SI LHOIZH WNWIXVA
T Ty — W) Py I §OLD3INNOD ¥3MOd DI907 40 (D0AYZ+) Z Nid ONY (NOWWOD) L Nid NIIMIIE Q3MddNS SI ¥IMOd OI90T ¥O4 OGAYZ+ TYNMALX3 ¢
GOLLZEVVE XV BROEZZE0IE AS NWQ - . .
V1 61200 ¥0 oS 002061829 ‘ON ¥30¥O X3ITON 100L ONIGWINO 3SN
oo AILINITO 2o | osey ‘(NN SOZ'0) OMY#Z ¥O (AW 9ZE'0) OMVZZ 'YOLOINNOD L3¥O0S XITON OL ONIMIM T¥NOIS ONINWOOIY T
LSLT6LL N/d XWeoud ZOAIPLIT N/d FRIRID X204 Ug 7 2kod b0l ‘31138 HO OAd O31v¥ 0.50LM3OMVT ¥O (AW LE'L) OMY 9L 'ONIMIM d3MOd TV ONINWOO3Y 'L
xwooug ug G ‘310N
v 29¥2681 N/d XU20ud ‘SOJ19GM3 N/d IRy | Idn0 JojoN / indyy Jamog
Z108-225L8 “N/d X3ION ‘CB0BIOrI :N/d WUl 20N GHIY JSOH | ﬁw mQ (44
XaPN 03U 19105 %S 7 20091 % ¥ 00N 001 | 00 OL - OOA T G Nt
0112-61105 :N/d ¥3ION $10312813 “N/d Ye1ual | %90Gpas3 JoloK R 0/1 J3040) %S ¥ 000 09 %S ¥ 00 05T 0A 061 - OOA O
0200-Z¢106 :N/d *ION ‘01322813 N/d YeIuRlg | XeION ud 07 0apa2y j2poou3 %S ¥ 000 051 %S F OO\ 0S| 0A 0LE - O0A 06}
200-2¥106 ‘N/d XeON Z15Z26r3 N/d IR0 | XapR ug ¥ ‘0/) ooy | | bejon sapun sna | aBeiion 120 sna | aBeiioA indul amod i
S10}03UU0D Bunely sBumes Be}joA Jopun pue aBeloA JOAG Sna i
|G- a4 dnyoog oz | ¢ (W1910) NOWNOD | 02 ad LSOH |
BS1 LSS HEL (satpu) _suosuouig (111910) NONNQO | 1 (oms+) uhd N3 | 61 S
¢ = ko wois 4K 10 70-gf 2ioMpioK buuron awen [eubis | ud (v190) NONN0O | 81 — 1SOH
buisuapuod-uou %56 0} %5 Agprny 10}03UU0D JaMmod 21607 (00AS+) whd ON3 | L1 Y] @
2,08+ O 0. 01— amoisdua) aboi0)g T lor Q
2,09+ 9.0 anpiadway bunosedy +h TV | S so @ =
abojs 000 aboyon by wos) pajolos: AiaIdwod 3607 uogoios| Jaydury FETIET
ZHy € 0} dn ajqoun| ppwpung doo] Juauny 11073 NOUVINNKOD | = +A TWH | €1 10 @
1020K] Zf G | Aouanbay Buyows Nid s e | = -0 TVH
fiowaw aoion-uou i pasoys a0 Siapewoiod [y foowan a0i0A-voy V00 430NN | fr ‘g @
a siajauwniod buny gi4 pun uinh a3/l ¢ F
1o} 830ji2Yul UOROINWLOD [oYaS Paads YD 7EZ-SY NOIVEad0 WmioN |0 AW 77 80N | OF I_ C—
1snlpo o) s:puonuaiod oy oyBip s SizjpwnId Iy pouny Aoybig o (N) +v 30003 | 6 K I vZITe =]l |7
200M0S | NSIDNUONON PaSDY  SHOPUY S YOYUBIY (N) -8 ¥3000N3 | 8 L o
/ vod 75754 o4y busn papoouacp 30 SizyEWOIG Iy ajqoinbiuoy aiomyos dNILN3A0 HOION | W () +8 ¥3000M3 | £ 3 7
19 dojs | Aod ou 'syq g ‘proay 7'G1| buum) puo AM3LY3N0 MNISIV3H | H (N) ~Z ¥3000N3 | 9 [P p— Y, L]
dn-35 Joj 30031 UOREILNWILOD [0u3s paads UBI Yod 1504 Z62-54 Yoveaiod | 4 (N) +2 4300083 | < 30 SISid ® B
“suopoayddo Auow oy so0 uo wn) Jayyduy Yo 1nv4 ¥3000N3 | 3 AN HOION | ¥ NoLLNvo
OO JO JOSUSS (IO O} PasU By} SajouI] IndN e | s | o o e = 1
“SI0joN Ssalysng asoyd sau Jo Sadky o 10) Aoig % bnig Bussoyg oy a9 AVdSIa \@ LI ) \ ,
o ¢ SNLVLS [ M -
| (lowondo) aqoyon0 210 yg-9 puD SpPULDYD 7 “aiDmyy0s dnpas Jvonno sna | 4 Troalt =Y Lle = Y] 3 T109LNO
DASSONUONON Bush 3iQO[o3S pud 2iGD}DBYES 20un0s YN0 anl s | I_
"sioubis d5q buoywow 10) (1g-z1) 100 ojoud A 01F 10 Boowy aueN eubls | ud ﬁOA 191 g ﬁm 7/ Q LI
(o7 omowwoborg) 1nv4 01dd ¢ 10}08UU0D ¥9BqPa24 JOJO| . wm _mmw . ®B B
a1qn0dwop 111 1A Jn04 pajoaIpag 1nvd Wy | 2 A <_|_ n_J< 8/°9 B B
joubis 10531 % dWaYaA0 Jojow QU ‘YW UoNSod —/+ sinduy pajoaipag 1inv4 NO¥d33 | |
B B
[rosepme— uondiosaq ines | Aeidsia
a0 sorel 3boyon Jaislq) SIOUBIS 04DD) A OEF 1089 Jo0apsay 210420 fedsiq smers U mos |1 ol [4|) AL
Sioubis 1apooua ford] 111 S1080%Y. 000paa3 Japoou3 MOS8 ¥ITI0HLNOD C—— |
) i spubis uogosiQ p 08l ord) 111 SIdd0y sndu uopoaig 7 ssing -z wmos |z NS
(jouondo) ajgopor0 S1 1 G} (N9 SISSVHO) +2 WNOIS | 12
PO Jueun) as0yd 7 Joj (uoansal 4 1) AOIF ndu) Boppuy Kioyxny ONHIA NLOU0Y | 3d 10 90WY | 02
.h_us_.%v%_ﬁ,és S0 S1 PUDALO) Jaurd pud v 1NdIN0 Hsnea X% 100 90T | 61
(100 Gojoud Joj (uoNmiosas 19 71) QI Wnduj puowwiog Bopuy /'3 35 HOION |
(lonuow yonposd wouy) Aoy Jaquiny [apON 205 adk)sayydury (1¥190) NORRCD 81 sovaa3a4
\ Sbowon wbo S 35vtd HOION | | (907WNv) NOWNOD | £}
“\“ sz,m ssz__m, 8 1NdIN0 HoNeA w9t HOLOW L
/ 1 3SVHd HOLOW | € o il s HamMod OcC|= = 61l
a0, o3g abojoniapun sng (o s08) +8 | 2 - TR o s
a0, 995 abojoniang sng (a3 s08) -a | 1 it 2
— K- | £ B 8
| paadxa (xow 235 (1) awn puo (xow (07) YOI (803/7) Jo0asg ynoxy weN eubis | uid AT+ @
ow (q1S) G1) 1ueund aqowwosboid uayk say2)0] Ju01j99]3 peadg Mo ToPaos J0I0N | 1910 Lt zi ® B
o i 21 w o5 wooll © ov8ad33
- ¥ 0 L o8 AoV 4
“}iND} UORO}IWLLOY “BJOJS 1} WIIOD/IOY PIOAU] “RIM UBHOIG | 1
1opoou3 -(3nduy J0jSILLEY} 10 YOyNS) BumyDIadwWD) JarD +u0| 6 13834 L HOLOW
J0j0N -aimjosduwa) Jon0 ayyduy -aboYoA Japun/iano a8 Y I e B
1 90 JuaLm JaKo Sy ayiduy (pub sissoy) | 2d
2505 0) asoyd Jojow ‘sng q 0 asoud ojow GRS | 4 +35Wd) L L
‘asoyd 0} asoyd JOJow wozy LRI} JNUD LOYS u0n0Ig YN0y ey | 9 (1n0)-2 ¥3000M3 | 9 _ 1 1 -
(bujood 1o paoioy /m) aiquy 95z @ (07) YOI '(QLS) YGI | Inding yuasny snonujuoy 6L | S (1n0}+7 ¥3000M3 | & 1 N o B |
a (Bugood 10 padioy /) ey 952 ® (0) ¥OZ (US) VO£ 1nding wewn) woag (Wu9/0) NONNO | ¥ (1n0)-8 ¥3000N3 | ¥ . i
$13p0Jua pub 60| Jay|dwo (o Siamog (Ao S160NS 103) IS | € (1n0)+8 ¥3000M3 | € ﬁ . g e L ﬁ . Q — |
0AVZO X0 Y003 DA 8y ) 4T oy Addng oibo QI | Z (1n0)-v ¥3000N3 | ¢ ¢£'0c] 08 g —
/N | dn semog Yo yuaLny ysnuy| Q3AY3S | | (1n0)+v ¥3000N3 | | ya
0A 08 - 061 '00A 061 - OZ '00A OL - ¥2 aboyop sng ynduy g auieN [eubls | uid auwe [eudis | uid ﬁN. :L
seInjea pue suopedyoeds 10193UU0D 3SO0H 10193UU0D Of] J3IIOAUOD - —
i v w[ oo | 2 v v ] 9l
Gaav [azorro] 3o o003 | Moo [rulaioz] wr [ 77 | eionvoe [oiee | 1evis3univad o SOLVOHIO34S GaLvadn | ©
HOLSIH NOISINZY | wr | viwein | nanree | tece | Sev.sunivad on SNolvoloses aalvaen | & |
! I z | ¢ ¥ S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

126



Appendix L

| z ¢ ¥ 5 9
150 1 53 | omas0000roLsive s | 1z awos v
g oo00rLsivs T vewews Ta “IIHNAY 3QISNI ¥IHIZOOL G3LOINNOD 3uv STYNOIS (WLI9I0) NOWNOD ONV (90TWNY) NOWNOD ‘9
= : e e WIS ONNONO N3IIWO ZE-0f SIHL OL ONNOND MOLOW LOINNOD NG/
 @ININ'¥3MOd O1/ALS TEO] 91T /e s
990-99951¥6XNS NOLLYTIVLSN! [z 25 o 'SIHONI £G'S SI LHOIZH WNAIXVA
e ——— TRSVIO | VIvHIN X masa "HOLD3NNOD ¥3MOd D190 40 (00A¥Z+) Z Nid ONV (NOWNOD) | Nid N33ML3B 03MddNS S| ¥3MOd 1907 ¥O3 OOAYZ+ TYNN3LXI
sz s :
wizmpwaess JILNITO ava | wnoudaw e (:NW 180°0) OMVBZ OL (AW SOZ'0) OMV¥Z OLOINNOD 1300S O-ININ OL ONIMIM TWNOIS ONINWOOIY °
SL6L1 N/d X604 ZONLT NJd YPIRID | Xuaoug Ug 7 anog 2o 3L138 ¥O OAd Q3Lvy D.50L “¥3OMVT MO (AN LE'L) OMV 91 ‘ONMIM ¥3IMOd TV ONIWWOO3Y "L
ws0ug g § 310N
U981 /d w2048 G013 N/ PR | 1 _33“ / L.w“& % T o0l wTomo] WU ) )
7108-225/8 N/d XePN .3%63 ,z} Yol x _,== Iy "JSOH %57 00 00 257 oM 0sz| D0\ DBl - 00N 0L - § o ﬁw mg Y
800-0V25-0UC01 /4 MG ‘050113 W/d 1) PP Q- vd 02 %6 7 o0 001 27 00 0 | o0 05 — 0w 0ot G/ Xz
30006-0Z101 “N/d N 02101303 ‘N/d YoIaI9 | G g 02 Podpany Joron | aBeion lopunsng | BeNon Jor0 sng | aBeion indul 1amod
800-0VZS-9501 ‘N/d NE * 96E0IOM N/d Y00 | 1RSI0 0-1uN U o€ | SBumoS SBEHOA JopUN PUE 9BBJOA 19RO SN i
3A000£-9€101 “N/d NE *9F1019F3 :N/d FIudI9 e ud 9 '0/1 Jlonu0) ) g
S10}03Uu0D Bugeiy s Nownmnoo | = oozt | ¢ .
YEG-xXx a3 dwroog o T = (W190) NOANOD | | 24 LSoH ]
RN EEE (owuy owossawg| | 3wnonan | o || suen feusts |ud. -
7 = Ao mans yN 1o 75-gf 210mpioy bununoyy 803/sH| S J10paUL0 Jamod 6o S Ad] 1SOH
BusuapUOI-UOU %G5 OF %G Tupuny NOUV3E0 TWIRON | 0 : =
! T s 8 e il S
2. 08+ 0} 0. 0p— aimpsaduwa) 96010} | oI/ 1| L 181 @
3. 09% 9 9.0 1 M0 Wion | BREeI | L N
3 X i i Ho | Sl
6015 1000 aboyon 4oy wosy pa00S) ApyaIduwod 3607 | INILAIN0 NSIVIH | H NNMM M | s il b
2 ¢ 0 Gn agoun] Gpwpuog doo7 Juas) Yovaoo: | |
o 2 6| overber; bumS Whd v a0ona| 3 ga_eowmm_‘mm M 1ol S
Tiowaw ajjolon-uou Ui pass aI0 SEPWOG Y Toowan ap3o0n-toN Inan v | 2 1
- ! ] awasn | ¢ +8 il
sPW0d buun) (g pub Udb o R
10) 390B)u UONOIUNWWIY [oUaS Paads by 767~y IWO0NI0 SNE | 9 GNESH | 1|
18n(po 0} siajawonuaed oy AopbIp 195 SioYwoi0d [y 5w 8 aweN [eubis | uld -g @ 9 nP) o @ |
| s o ot g | ETEEI oo o _ =
/ 08 TSy 24 Suse papoonacp o0 2 i L I
| | nv: .
g dois | Awod ou 'syq g Pnogy 7G| buwny puo t Ivinel ¢ | (1n0) -8 ¥3000N3 | 9¢ SIOOHS ORLOTTT N4
dn-1os Joj 200ji2)ul LOROILNWWOD [oLAS Paads YbIH 1od 1504 262-S4 [ Lnwinowd| || (1n0) +8 ¥3000M3 | S 40 YSId
suogoanddo Auow Joj syon W wn) yidwy 1o | uonduosegyney feidsia (1n0) -v ¥3000N3 | #€ NOLAVS
UOROYLLOD 10 J0SUaS. DF 10} POSU 3Ky SPUIT vonozoRul wo) Louws Aeidsia smeis o) v wooona 55| AVIdSIa
100N ssaysnug soyd aa1 o sa0k o Jo) Aoig R Bl Busoug oy — T weoswl|z| SNLVLS 0] \ |
(1ouondo)aiqoyono aip yg-g| B SPUUDYD 7 ‘aioAyos dnjas wz,EzﬁzWN_uwwﬁﬂw 3 T onasm e — W*M_IAIA OK 1N OQ
L CASPONUOON Busn (QoI0ds puD IGoYaRS 35un0s Jchn0 =t o
sioubs 50 buoyuows 10j (4g-Z1) o Boouo A 01 10 Gopuy ¥ 1NdIN0 HSNes | (wo0) Nownoo | o¢ | ﬁO. 191 g — ﬁm oA Q
I (1oAY aiqowuwobosg) / ¥ 3SVHd ¥OLON | © (Iv11910) NONNOD | 62 |
a ndng ynog paioapeq | | S 35vHd HOION | ¥ | 0 5+ |82 A Q saas 8/°9
Joubis 1952 7 OWaEA0 J0Jo YQIUL ‘S U Sindu) paoapag 8 1010 HSe8 20 S+ | 12 g YHA Y
(5anbas uodn aigoyoro / 1 35WHd HOION | € + NOLOZA | 92 -3 —
a0 sjora) 9BoYor Juasayq) SIoUbIS OO0} IO 05F 10000y o0qpoa4 J2)oW04D] {inani sne) +8 | ¢ - NOLO3O | 62 GQ NILNT1O 61 O L
SuBis Japodus na| 111 Sj0e90y ] (N3 sng) -8 | 1 +350d | 2 w
Sioubis uoeiq 7 Gaig PRl UL S1603y Sindul vogoaig 7 osg wen eubls | uid VIR
(1ouondo) 21qooA0 51 1q G| 10}03UU0D JOJOW / Jamod (TV11910) NONNOD | 22
3PON a1 35040 7 0} (OO 14 Z1) 0L | i Gopuy Aoy | ) [ (o) Nomnoa | 1z | ﬂ
“(1ouondo) o_,_sssw SI19 Gl PUDLIO JuaLnd pud , - HwL{0z| | (WNOWdO) 1n0 AVI3¥ | 0Z | F— o
0joA Bojoun Joj A_Ho 1052 9 Z1) AOIF du) puowwo) Bojouy + HVL| 61 (WNOILAO) 1n0 AVT3Y | 61 —
(omuow yonpoxd wes) oy 2qun RO 5 | (W190) NOND | 81 (1n0) - 7 ¥30003 | 81 o
N 2boiop usboy HS dN3L AN | 21 {1n0) + 7 w3000M3 | 11 mE
N msgz ousul - o T |91 (w11910) NoWNOD | 91 23 0¢ o Ol
L 25 SovionEpun S8 + ¢ TV 61 =R Q2 —
AL | ] AL S dnaL uin | 1 z
paadxa (xow 935 () awy puo (xow (0) vOI (803/57) Jan0asg ynauy TITW o NS € Ave+ @ —
Xow (Q1S) ¥G1) Juaund aigowwoiboid uayk sayy] w033 paadg Mo iz e @ o)
I 1 il d Woo
a1 935
. + LTV 1 10 1ovi | 1t T »ovadiid
0} UoRojwL) | | L
oo o0 U/ o proul - voyo ) - 2w o1 18 | 01 wamod ||[[] dJOLONW
Jopoou3 “(3ndur JoysiwsaL 10 YoYNS) Bimosedwa) ano Wy +zoa| 6 - 6 J1901
JojoN-aimypioduiy Jono sayidusy -aboyon Japun/sano OECEAR froe ad 13538
s1q 90 et Ja10 Sy Joyiduy (ub sissoup) = |
2603 0 asoud Jous ‘g ) ) asoud Jjous [(DELECING 10 0MW | L [ 1 | —
‘asoud 0} 2s04d Jojow wolj UORBOA YNOAD HOUS uoyoa0sg (M) -vona| 9 (90TNV) NOWHOD | 9 _ @)
(Bu100> 10 povoy /ey 952 © (07) V01 (QIS) vl | g wawng snon (W) +v o3| § (xnw) 100 90mY | ¢ i Ll |
(Buoos 10 passoy/muaiquy 952 © (07) VOZ ‘(aLS) vog | 1Nding uaLny Yooy (W11910) NORNOD | # WS | ¥ A ﬁ X Q L
Siapooua pub 20] eyt o siowog | (w0 siveons 29| (o0s+) ¥ W | £ s | ¢ TM ONQ 0g = - [
“D0AZ0 oW VW09 ‘0N B O 4T dul Aiddng 260y (W190) NONNOO | - was |z /1
V/N | dn Jowog jo juaung ysnau| (QUAG+) ¥d ON3 | 1 +LWNOIS | 1 )
00\ 028 - 061 "0 06! - 0L D0A OL - 72 aboyon sng J0dul 9 swen (eubis | ud swen (eubis | ud ﬁN :L
Seimjes4 pue suogesyoeds 10}08UL0D %08qP34 100N 10p8UL0D OF J81I0AUOD 79°1
a7 [viwein | vonvio | veze Sova ] v
Gaav [Gsonwro] o [ 003 | NoLauosIa = e
AMOLSIH NOISIN3Y | we [ 97 [ eronvoe [owse | 31eva s3univas anv snoluvoloses aawvadn | 8

! [ z < ¥ g 9

127

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




Alpha Series Digital PWM Amplifier Manual

oo z ¢ v g 9
.oa:mx%%_‘%_ummﬂmo;i_ wfﬂmmwm_xam i H3ANAAY 3AISNI ¥IHIIOOL GILOINNOD 3uv STWNOIS (TVAIOI0) NOWNOD ONV (90TWNY) NOWWOO '9
Ay aoon | 326 g : ‘M3¥OS ONNOMO NIZMO ZE£-9# SIHL OL ONNOMO HOLON 1DINNOO 1§

X3TOW "¥3IMOd IH SINATIO wown ’ ' X
. v — HONI | LHOI3H WO
1-001-09G-G L Y6XINS ‘NOLLYTIVASNI 575 e SIHONI £E°S S| LHOZH WNWIXVA T,
st o sioar <0 “MOLOINNOO ¥3MOd 01901
e R e — OINNTZO | vanovL W[ '00% = XX 40 (00AYZ+) Z NId ONV (NOANNOD) | Nid N33MI38 03MddNS S| ¥3IMOd 01907 ¥04 O0AYZ+ TWNM3LX3 ¢
GOLLZEVVE XV BROEZZE0IE AS NWQ -
wgmporss YILNITO N '00Z061859 ‘ON ¥3Q¥O XITON 10OL ONIdAD 3SN
LSIZ60 N 0 ZoNvI Nd s X10204 Uig Z ‘9Hog 901 (AN G0Z'0) OMVPZ MO (AN 9ZE'0) OMVZZ MOLOINNOO IIHO0S XIION OL ONMIM TWNOIS ONIWNOOIY T
ooy v ¢ M3LI38 MO OAd G3LvY 0.601 "HIONVT MO (AW 1£71) OMV 91 'ONIMIM ¥3IMOJ TV ONIWNOOZY "1
v 7992681 N/d XUB04g ‘SOIIHGTI N/d YU | ndhng Jojo / ndul Jamog 3108
T108-2ZSL8 *N/d *3ON '€80BI0MI N/d %39 X3[ON Py "1SOH
YOION “0jou0) 191005 ﬁw q Q 77
0112-61106 :N/d *I0N 10412813 N/d 1Bl | o0gpaa3 Iojon R 0/| oo ey - |-
070027106 “N/d XION ‘01183 :N/d %1219 | XN Uid 07 Dapaay sopoou3 PR T TR TR . ‘X7
$200-29106 N/d *ON 214228 N/d a9 | XN ug 47 0/1 slonuo R R AR T Y :
siojosuu0D Buge
jo8uu00 Buke % 7 004 051 % F 000 0% | 00A 0L€ - 00A 061 |
ME'G-XXXK dnypoog abejjon Japun sNg | aBeYOA J9A0 SNE | 9BeYOA Induj Jamod i
692 W LSS H 2L (sayou) suoisuaw) sBumasg abej|oA Japun pue abejoA J9A0 shg Fm O I
7= o wans 1N 10 z-gf SIopIoy BoRunon ad _ 9
Susuapuoa=uou 46 01 45 o ozt | 2 (19/0) NoWNOO | 02 s
. 08+ 0) 0. 0% aimosadwa) 260.0) 0
20 .w k4 Py F@ :;hm (11910) NONNOO | | (o0rG+) ¥ ON3 | 61 ¥g @
.09+ 02,0 iniosaduia) buos2do suwieN [eubls | Uid (W1910) NOKNOD | 81
36015 100 8B0y0n 4By Wl POYOS! Kerpidwos ooy wonoios| Jayiduy Toiaii0s o AB6T 6067 W o 1
2 ¢ o) dn ajgouny Wpwpuog 4007 waun) Tl so @
oodh, 7y Gz | Aousnbaly SLDINS Wk e
Tiowal 210/0-Uou Uy paI0S 210 SipwOId [y Tiowan aopA-voN V3 Nouvanmnod | = how s 1ol S
siapwoind Buun Qi puo usb o oo T = [
a 10§ @a0pRjUL UOROINWOD [ouas paads bl (E(-SY JVLI0A 30N | 1 ATV €L +8 @ vllTe = N4
Jsnlpo o) siapaoyualed oy KIOYB 1os SipEId Iy pauny o360 aovs] s -0 TV ® B
2J0MOS | OJSIONUONON PSOG , SMOPUIR S foIUAIY NOUVIA0 WION | 0 40 TIVH | -g @ B B
/ vod 7678y auy bussn papoojumop a0 sizjawoand iy 2jqounbiyuoy 21005 LI (NI) -V 430003 | 01 = -
19 dos | wod ou '5yq g ‘pnoay 7'G11 buwm) puo T (N) v 230003 | 6 y I
dn-19s o 29052Ju! UONDIUNWWOD [DLAS P3ads YBIH Yiog 150 Z57-S4 ) 3 oo | 8 OHS LD \ B B
“suonooyddo Auow Joj s¥poA w0 wny Joyduy 1o A0 INSWAH | H ) 78 w3000 | £ el \Y 2 &l 0 \ ,
UORDIALILIOS J0 J0SUBS O} J0) 3B By SAPILI w0y youg yovaoios| 4 NoLAvo \ ﬁ
“Siojop Ssasng asoyd sa Jo Sadky 1o 1oj Aoig % Baig oug oy v 430003 | 3 (N) -7 230003 | 9 | 2 8| HITI0HINOOD
{iouopdo) 2DIOAD aib YG-1 DD SPULDE 7 ‘2I0AYos dniEs nan vs| o (N) +2 430003 | § AVdSIa 8 B
 CHSSONUONON BUSn 9Q0P3S PO SDARS 5505 A0 wol 3L BOION | + SNLVLS e a
'sioubis 5q buoyuow 1of (3g-Z1) 1ndi0 ojpuo A 01F 100 Boiouy vong0 s8] 4 s | ¢ |
(1837 olgouwwoosg) = e S| T ﬁo. 191 ; F,Nh : e
a1gn0dwo) 1 G)NQ 104 paY0aIpaq ¥ HvL| 1 wm_mmm . B B
loubis 10521 7 dwaano Jojow QU Sy Uoysod —/+ sndu paapaq ﬂmkaﬁw_ M wen 1ebis | ug AN I 8/°9 Zlle_all |1
s s 1 S VHAV { H
a10 sjpna) sboyoN JuaIay) SIDUDIS 0UDY A OFF 103Dy #O00PaR IRYBIOYID] - ash e f
SIOUBES 3pooua [ora] 1L SY0900Y Yo0apaa3 Jopoou] ) >m_nm_m_ mw_ﬁ.w_ a - s [ vz | on i
sioubls uoppaiq % dois orel UL SIGe% | Sindul uonoan # ssind +1 NS [ 2 HMITIONINOD f1
0 ~(jouondo) (G000 51 19 G -2 wNas | 22 H
apon yasiny asoud 7 Joj (sonmoses 19 21) ADIF \nduy ojouy Kipeny ) T wos iz LG,
(jou0do) S0010M0 1 1 §| PUBLOS JuBND pUD ONHLAY3 JALO3I0N | 3d 100 50V | 02 H
*4yo0in ojouo Joj (uonniesas 19 Z1) ADIF ndu) puowwog borouy | | | = X 100 20w | 61 H
(ionuouw Jonpoid wow) Aey Jaquiny 3pON 235 k] saydury \ﬁmﬁmw “wqu_ . (11510) Nomnoo | &1
UL sbmon voboy (90WNW) NOWNQO | 21 il [HH oc|==]||6!
N e~ S 35Hd HDION | ¥ #ovaa3zad H Hilm m| o s
5 . 8 1dIN0 HSN:8 0ns+ | 91 HOLOW  f fif|m !
0L 23 @ ”Eég S8 / 1 35¥Hd HOION | ¢ 100 103 | 51 MmO il 2 ®
a0] sag sboyonsang sng - i
] T e T ey (o 510 13| 2 T oot [iflle = o]
Xow y (7) JUeun> aigowwDiB0id Bk Sa4}0] o093 paads o] (Neni3y sng) -8 | | . r=: m m| ﬁ BB MOVE(O334
L s | o s | | SIS (g i 12 = INRER - SOLON
10} oRoInIL0) 13U JolO / JaMod Wo2 @ 8 B
aY0}s o0 WWOO/[OH PIOAU Bk UaK0IQ -] o :
J9p0ou3 -y JO\SILRY) 10 YOYNS) BInyoiadLa) oK +ual 6 4 L]
as;mzwwﬂ__sm”_chwﬁ?w uswy._ém gssﬁw MVMR%“ T Il e 1383y s 8
uauno 210 Sy Jayduy (pub sis0l |
350 0} 950yd Jojow ‘sng HQ 0} asoyd Jojow 03W3S34 | L + 30| L 3ad N ® B —
asoyd o asoyd Jojow woJy uonKEI0Id YNAID HouS uoRaR\01g YN0 w9 (1n0)-Z ¥3000N3 | 9 1 * 0
a (Buio0s 40 paoio) ) Oy 0.SZ © v 07 | 1ndng ey snonupuo) wm | ¢ (1n0)+2 ¥3000N3 | §
(Bugooo 10 padioy uym) WGy D.GZ © ¥ 0F 1ndyng uaun) yoaq (W1910) NONWOD | ¥ (1n0)-8 ¥3000M3 | +
Siapooua pup o] a0 siswog (R0 S1v60NS 103) 0w | ¢ (1n0)+8 ¥3000M3 | ¢ .
JNT0 X0W VW00 IO 8 OF 37 widu hddng 2607 R | ¢ (10)-v 430003 | ¢ TM NLL ﬁm, i
W/N | n Jamog o wauny ysnay s | | (1no)+v 430003 | | /971 | /1
0\ 0L ~ 081 D0A 061 - 0L "30A OL - #2 sboyop sng yndul 90 aweN feubis | ud aweN feubis | ud
sainjes ] pue suogeooeds 10198UU0D 150K 10103UU0D O/ 803D
o arovr ] orvvar [ EESTTIRAN [2¢9] 6ve -
Goav [asowwo] ava Joo3 | [T T Treuawoz] wr | 77 | cronvos |oise | 3i6vi saunivas o soivomo3s Galvadn |
AOLSIH NOISIAZY [ we [ vivean | wnnee | isze | 381 saunivas ot snouvouiosds aaivaan | 8 |
! I z | ¢ ¥ S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

128



Appendix L

B00-0¥ZS-0Z£01 “N/d NE ‘0Z£0103 N/d %oyl
3N000E-0Z10L N/d AE “0Z101OM “N/d FaIuI9

1YS1208 ‘Q-1UIN Uld 07

abeyon Japun sng | abey

on13A0 sng | sBeijoA Jndu) samod

WS Ui 07 “$o0qpaay Jojon

800-0VZS-95501 “N/d I * 9EE0IOM “N/d Hojui9

1RYS1O08 ‘Q-1uIN ud 9F

sbumes abel

/A 13pun pue aBeyon 12A0 sng

| z ¢ ¥ s 9
Tio v ] wawariorsie_awmna] 2 s
a | 0001v01CIPE T iciwens 1 a
s | | vaoom | 325 H3IIANGAY JAISNI ¥IHIIOOL Q3LOINNOD 3uv STWNOIS (VLIOIA) NONWOD ONV (90TWNY) NOANOD 9
. o.._z_Ev,AmmBon_ IH TTonvio ey — M3IHOS ONNONO NIZHO ZE—9f SIHL OL ONNOMO NOLON LOINNOD
1-000-499-G 1 ¥6XINS zo_._.<._._M.b.wu,_E TTonio ST e "SIHONI £G'G SI LHOIH WANIXYA
e ———— Tenvio Joor = X s “OLOINNOD ¥3MOd 1907 40 (00AYZ+) Z Nid ANV (NOWAOD) | Nid NI3MIZE Q3NDdNS SI ¥IMOd 90T ¥04 OOAYZ+ TWNMILX3
TR ST s v
wgmearss ) ILNITD ) ‘(NN 180°0) OMVBZ OL (W SOZ'0) OMY¥YZ ‘MOLOINNOO 1300S O-ININ OL ONIMIM TYNOIS ONIWNODIM Z
G160 N/d XUaoud oML N/ e | x1aoug U  Jawog o601 ‘¥3LI3E MO OAd G3LVY D.50L 'M3OMVT MO (AN 1£71) OMV 91 'ONIMIM ¥3MOd TV ONINWOO3Y L
xao0ug ug § % F 0091 %S F 00N 00L|  O0A 0L - 90A 2 30N
v TYYZER) IN/d U304 'S0414G3 “N/d HIuaI9 | Ynding Jojon / induj Jamog % F 900 09 %S T 000 0SZ| 00N 081 - 00N 0L
2108-225L8 N/d ION '£8081013 N/d oIy YOO Gy “ISOH % 7 200 050 %S 7 200 0Sr| O0h OLC - 20 061

3A0006-9F101 "N/ IE ‘9E101013 IN/d ¥OWRID | WE Uid 92 '0/1 Jallou0) — o0wEH | ¢ N
siopauue Buneny L1 NOLVIAAOD | = (111910) NONNOD | 1 N
i T | =
S auen euBis | ud ) Y | i
PTee— T E =T 10108UU0D 1Mo 91607
69T W U LSS -H W ZrL - oSt s ad LSOH
= fp Wans 4 1o 76 awpioH buunoy i
¢ = Ho ans yh o 156 o BuAnon NOLYII0 WRKON | © (aN9 SIS5WHO) g ﬁ
BususpUOd-UOU %G5 0) %G fpuny
oI5| NI UOI0K | 3d 1SOH
0. 08+ 0 0. 07— aimosaduwa) a6010}S )
N0 MOlON | 4 ¥ INdIND HNUE
9,09+ 0 ), 0 aimosadwal bunosady
a60js 010 3B0jon U1y Wosy paIoIos) ApyaIduiod 0] | voRo[os| aydury IR0 INSIOH | H /¥ 3504 oM | & 8
e I ¢
Y T yoveanod | 4 5 35Hd HOION | so
. a1 w3 000N | 3 8 1NN HSNHE
a0k 21y 5 ouanbasy BuoMS id T T /1 35WHd HOION | ¢ 10
Kiowaw apojor-uou Ul palojs a1o SIayEWOIRd [l Kiowayy apyolop-uoN
a0 (Indni sne) +8 | ¢
a siapwoiod buun (id puo upb o NNy 58) 8 +g
1o} 800U UoREILNWOD ouas paeds 4By Z67-5 30ULT0RN0 S8 | 8 !
Jnipo 0} sioppwopuaI0d o) ADYEI s SEEWOING. pauny K suieN [eubls | uid
2I0N05 0ASIDNUORON PaSOq  SNOPLI S 101UBI0 v 0| ¢ 10103UU0D I01ON / 42MOd -9
/ vod 7575 auy busn papoojumop a0 siajawoind |y a1gounbiyuo aiomjog v 2 9¢ le) Sl
g dojs | *Auod ou 'syq g ‘pnogy 7G| buwny puo | v v | o (1n0) -8 ¥3000N3 | 8¢ I y
dn—jos Joj 200,3ju1 LOJOONLLID J0uaS paads Uiy ¥0d 1504 267-54 wonduossq yne4| Aeidsia (1n0) +8 ¥3000M3 | 58 #00HS Ot (—
“suogoayddo fuow oj 51003 wo wny Jayiduy 1o [ (1n0) - ¥3000N3 | 46 RS
UOROYIWILIOD 1o J0SU3S [0 10} podU 3Ly SaYOUILI T00) v 500 | &
"siojoN ssajysnug asoud sauy jo sadky o oy Aoid R bnig Buisoyg oy o s | 2 AVdSIA| | |o,
(IoUonGo}oIGDI0ND 810 1G-1 7 SPUUDYD 7 ‘aiowyos Gnjas S s | it SNLvLS \
e b Yo v e s i et - — 0/
'sjoubis g5 Busoyuow oy (yg-z1) 1ndino Bojpuo  01F 10 Boouy ) ﬁ . ; MITTONINOD
I o | 9 .
{pren ouuntorg) e (m90) Nowno) | 62 [0181] — oLl
aiguodwo) 111 110 Y0y poyoasq 20 6+ | 8 i 3/°9
. L (Tv910) NOWWOD | [ A
oubis 12521 3 dwayeno Jojou g syl vosod —/+ snduy pajoapeq s+ @ 8 s31y3S
(1s0nbo1 vodn aigojom0 B | ¢ + NowRa | 9z E VHA1V
a0 sjore| a6oyon Jusiayyg) SIOUBSS OOD) DO 0GF 1s0y Jo0qpRa JayWOLD] WIS | ~ NOLORA | 62 =3 —
S S0 NILNTIO
sioubls opoaua fona| 11 510900y #0099 1p003 - +35Md | 12 = )
SPubE voppei] B oS el Ll Sideooy | Sndul Uomped ¥ S5Pd SUISN 1SUAIS | Uid ~nd| @ m 61 |
o) “(jouondo) a0 8 49 81 | 1010000 150H (WL910) NOWNOD | 22
9pON Waun asoud 7 Joj (WoNNosas 19 71) ADIF 1ndu Bopouy Koy (90T9NY) NOWHOO —
[0u0}do) 3(GOIOND I Yq G| PUDLIIO) WaLIND pud - o | o (9N0L0) 100 AVEY | 0¢ 6)
fyoofen a_o“u P ﬁg%me W ) h0iF | nduy EE(MS Sojouy Thonl s (WNOL0) 100 V8 | 51 N o
(fnuows ponpoxd we) foy squn hop 925 244 (9190) NONOD | 8t (10) - 7 430003 | 81 [E—
N sbojon uabey S dN3L WIN | 1 (1n0) + z ¥3000N3 | L1 -ﬂw
N v__;e_ fouay ~ ¢ TV | 9t (WL910) NONAOD | 91 Uk
2oL 25 | ? M%Ev_s g + ¢ TWH| G QIS | 61 23 07 0l
A v%s e o vw oHonan0 snd -7 T S dNaL IN | 41 Z QX @)
— Y passxe (+ow 995 0}) oy puo 03/57) 21008 o) ;
oy 0z) wauns aqouuie uaih SaI07 usapag 105 40 ALl W K| o el | |= I
- R NONNOO o)
a(qo] 805 uonoopu) SMoig Iy
s o w2 O
9)0}s %001} WWOD/|DH PIOAY] uaoq - L
J3pou3 ~(yndu JojSwIEY) 10 UPYNS) BInyDIadwa) JoND )+ 2o 6 -1 6 yamod || [[] Movadi3d
010N aimiaduia) Jowo Jayidury 3BOYoN s3pun /o W -8 s il s 01901 HO10ON
sq g oo Jano Sy Joyiduy (pub sssouo) ad
3509 0} asoud sojou *51q 59 0] asoud Jojous (W) + 8 L 110 S0TNY | L 13834
“asoyd 0) asoyd JOJoW WK UONOR|0Id YNOD LOYS uoa|olg |IN04 W) - v oN3| 9 (90TWNY) NOWNOD | 9 7
a (Buyooo 0 pasioy yw) oY 97 © v 07| AWD Juomng snomuguon () + v oM § (xw) 100 o0 | § ]
g wauny yoog (1190) NOWOD | -2 mos | ¢ T * Ll @] |
P (ooe+) whd 3 | ¢ 7w | ¢ Fes , Fn
0 S1BIS 24) (oae+) uwa 23 ¢ Z Mg ¢ le2v] o 7] |
Q01T X0 Y003 "IN 8 O 47 | wnduj fiddng 9607 (Tv1910) NOWNOD | ¢ -1 NOIS | T - -
/N | dn samog 1o enng ysniu (00r+) whd ON3 | 1 +1 NS | 1 /91 an
00A 0L€ - 061 "3IA 061 - 0L A OL - #Z aboyop sng yndu| 9 awe [eubis | uid aweN [eubls | uid
Sainjea3 pue suoneayRads 10paU0) $02qpa 010N Jopaul00 O/l BlonUeD - [z'¢9] 642 o
a7 [vrveiin | onvio | ieze | sz v [ - |
e ) T | oo EIER
AMOLSIH NOISIAZY | we [ 71 [ eronvoe [oiee | 318visaunivad anvsnolvoroads aavadn | 8 | - |
! [ z ¢ ¥ S 9

129

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

3003 Nouvarmianos | e 14 S 9
150 4 1335 | oMa0O0009601 5w amwians [ Lz L awos v
E) 000-9801-5 16 TETSIWOXNS | Q | meiloics “30NVHY3TD LHOIBH "NIN S3HONI £ MOTIV 3Svald '8
oy 300 | 325
: g : "LINN 3HL ¥04 NOILVILINIA
Az.m.mm.omwunw_m,_.mwmw%mm.n_v,_‘_n\uﬁ_u.mr%._._ﬁwz_ OINITEO | M| N/ s ¥3d0¥d 3MNSNI OL S¥IMAY 3HL 40 dOL ANV SON3 HIO8 1v 30¥dS 40 & ©) ,Z 40 NIN V NIVINIVA 3SvIld £
surorano| " | 30 "SH3I4MdAY 3HL 40 SINDLNO 3HL ONNOHO ¥3AIN ‘9
e o . GINATE0 [VnovL W 431138 ¥0 OAd Q3LvH 0.50L "¥30uV1 ¥O (AN LE'C) OMYZL 'ONIMIM SLNANI ¥3MOd ANIWWOOIM G
wgmporss YILNITO 30| wosav ¥3L138 MO0 OAd Q3Lvd 0.501 HIOUYT ¥O (AN 1E'L) OMYSL 'ONINIM SINALNO HOLOW ONIWNOOIY ¥
“IYNDIS ONVANOO 304 318v0 Q3Q13HS 3SN '€
"00Z0618£9 (ON ¥30¥O XI1OW 100L ONIAINO 3SN
(2NN SOZ'0) OMVHZ ¥O (WW 92€°0) OMVZZ “¥OLOINNOO 13¥D0S XITON OL ONIMIM TWNOIS ON3IWNOOIM 2
Y3MOd SSNE ONIATdY 380438 NO SAYMIY 38 ISNA O0AYZ+ TYNY3LX3 SIHL '¥OLOINNOD ¥3MOd 01907 40
(NOWWNOD) L NId GNV (D0AYZ+) T Nid NI3MI3E G3MddNS S| ¥3MOd DI90T ¥O4 DQAYZ+ TWNN3LX3 'SLYBONS ¥O4 “I
‘310N
MOT14 IV
[o9z1] €6°9 - |
s i
E =
R =
2]
° LR QO @
m m
S
8 B ()1 sixv |
M@ (4] AXIS 1
e —s B F)Lsixv |
Zo m — B § [4) Z SIXV
°oZ * H
) AXIS 2
[}
ST o= —es g Frzsixv [
oy m DC OUTPUT
<=0 R — B+ [ L
AXIS 3
LSLT6LY “N/d X1U20Ud ZOAIHLII N/d YeyURlY Xwaolq ug g amog aboy —s8 g H
2108-225(8 “N/d X?ION ‘C80BLOM ‘N/d ¥judly XN Ghry “YSoH
XO[ON *1019UL0) 1405 >x_m1» B+ § i
011Z-61106 :N/d X310N 110312813 N/d ¥WaID | 190qpaa J0IOK B 0/ J20AUD e B
0200-Z#106 “N/d *3ION ‘013ZZ8r3 N/d ¥IuoI9 | X3loN uid 07 “420qpasy Japoou3 r T.mnﬂ
200-2¥106 “N/d X3ION ‘21322813 ‘N/d Yol X3ON U 42 '0/1 J304u0) R GL 0L
sI0}8UU0D Bunep oy [ovsz]
avesa @ 00°0L
Snivis
S33s
( 0 2)0jdas0g WS ay) A0y YHATVY
SIO)DRULOD (-1 Yy SIAIGLY UNOUS SID SI0}ALLOD
0/1 710U0) PUD ¥0GP3] JOION XAION Yk Sia1Idu) o
(z :A1D) 1-921-098-G|pxNS SeInpon Jeiyduy 3 o
(3ndul OvA 0% - 807) O0A %G F OO G6F = D @ @
(1ndul ovA OF1 - O11) O0A %S F 90A 02 aboyop uebiay jmJ
S5 'SWYD 0F uabay oussyul N Yovaosa4
G B 6o 3 wolow YOLON
oy 2 (601003 10 pE20) k) o s m ¥amod uaMod
5 052 & (07 ¥oi ais) i | z | m 2o =3
sayidwo Jad (6ujood o padioy uym) N 8 mmm e i P
2wy 9,62 © (01) voz ‘(ais) vog Wwaun) 0o 403 | ﬁmg ‘\ :4 Inc Woo| ; woolf
S12pooua puD 2160) JoydD o SioNog (A0 1S60NS 3) oxd ' E f
sayjdwo sad oW yYwQog * o) ndu) Addng aibo E 5 3 & IR [7:}ele] 353
i T © 0w ¥4009 ‘00N 85 O 47 | wnduj Addng abo7 5§ 3 ® 68 C FEh= B 2
VNOYZ © *ou VOIE S E
NAOEL © X0W g1 b yweuny ysnuuj = @ _b @
7H 09/0S ‘@) "WA 05 0 GI1 aboyjop ynduj uoy
ZH 09/05 '8 DI VA %7 - 80C
ZH 09/0S '8 'BL VA 0F1 - OLL ab0yjon 3ndul gy o | @
sainjea pue suoneoyoads J/,T = /xﬂl
RSN OND - -3
ZZIO0D0 L SIXV ¢ SIXV \ .
ZZ =000 _ [8'9¢]
el . . LT'9 XY
mm&[l ~ [9'607] sT'8 -~
m Mo > [o° ] .
ol Y 3 9'8¢¢] 006
_ _ O _
z z =
e |17 [ esonvos [ie | 318vLS3un1v33 ONY SNOUYOI03S G31vadn | O | 3
e | vivin | uenvio | ieze | MSIA 3HL IO NOLVANARO SHL O3ONVHO | & | c
WP _[vanovL W OiNnreo | ioe SevETEy N | v =
Gaav [ azowwio|_siva ] 003 | NOlLaI0SIa IE1E|
AHOLSIH NOISINTY |
! I ¢ v S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

130



Appendix L

] ¢ S 9
Y e e e [N
) 000-28015176 A7 SIONS "IONVNVITD LHOIFH NIN S3IHONI £ MOTWV 3Svald '8
sy oo | 335
B - - - “LINN 3HL 304 NOLVIIN3A
\z-az ouwwm_%_m,_vvw%g%nzﬁ_._k._._(._. OINARSO | Mo | MM/ sy H3dO¥d 3MNSNI OL SHIHNAY IHL 40 dOL ONV SONI HLOE 1v 3OVdS 40 & O) ,Z 40 NI ¥ NIVINIVA 3svald £
-2-92-921-44q- SN — .
auowma] 0 | Dl ] e e SY3IMAAY 3HL 40 SINDINO 3HL ONNOY¥D ¥3AIN 9
e 1R e e omnnreo [vanovL w| 10 i 431138 HO OAd 3Ly O.50L "H39WV] HO (AN 1£°E) OMVZL ONIMIM SLNANI ¥3MOd ON3WNOO3Y 'S
wgmw e JJLNITO o | wrosev | =2 ¥3L138 ¥O OAd O3Lvy 0.501 MI9UV1 ¥O (AW BO'Z) OMvy | 'ONIMIM SINdLNO OLON ONIWNOJ3Y '+
IVNOIS ONVANOD 804 F18¥0 030T3HS 3SN '€
002061859 ‘ON ¥30¥0 X3ITOM T0OL ONIJAINO 3SN
‘(NN GOZ'0) OMVHYZ HO (N 9ZE'0) OMYZZ "MOLOINNOD 13%00S XITON OL ONINIM TWNOIS ONIWNOIIN T
¥IMOd SSNE ONIATAAY 380438 NO SAVMIV 38 LSO OOAYZ+ TWN¥3LX3 SIHL "NOLOINNOD ¥IMOd 01907 40
(NOWAOD) | Nid ONV (D0AYZ+)  Nid N3IML3E (3M1<dNS S| ¥3IMOd D907 ¥04 OOAYZ+ TWN¥3LX3 ‘SLYEONS HO4 “I
310N
MOTd oIV
[o9z1] €6'9 - M
— - e i
g & 1 i
5 =
2]
s
: D 0 ®
5 —
s B+ g ) ;
—— B+ LSy g
o0 AXIS 1
B —s B F1sixy s
Do m
oz e g (Mzsixy i
©wo AXIS 2
STo= —s f )z sIXv [t
sy m DC OUTPUT
<0 R — B+ §
AXIS 3
8 §
LGLT6L) “N/d XWB04d Z0AVYLIT N/d FoWaI) xwa0yg ug g ‘jamog 21bo — B+ @ |
2108-22548 “N/d *2ON ‘£80810r3 :N/d Ye1uely X0 Gy ISOH AXIS4 5
PR ———. B [1'esz)
0112-61106 N/d *3ION ‘1041281 N/d ;256. X000p323 JOYON B 0/1 Jelj0Au0) S 0L
0200-2¥106 N/d *3ON 013228 N/d HOIa19 | XalN uld 07 *o04pasy Jopodu3 o0HS ST
$200-T9106 N/d XN 15228 N/d a9 | XaoN ug 5 '0/1 10aue) e )
S10}08UU0D Bune e [ovsz]
000l
S3ld3s
VHJV
on
(‘umous SO SuoISUBWIP AIquassO 210idas0g A0S ALy KDy MITIONINGD
SI0}93UU00 Q-1 Yk SIYIGLY UNOUS 31D SIOAID -
0/1 J9ICAUOY pUD Y30GP33§ JOYON XBION ik Sianpduuy) D ®
(2 :AD) 1-221-099-G1¥6XNS SANPON Jayjdury 0
(1ndul OvA 092 - 807) O0A %S F OUA S6F
(ndul OvA 061 - 011) 0A %5 ¥ 00 062 sbojon uabay oo
oo S o e
Joyydwo 1ad (6ujo0d 40 padI0) YK) YUAIGWY DSZ © ¥ 07| 1ueun) jnding snonuuoy S0 o
Jaydwo od (Bujood 40 padio) YIA) 1AW ISZ © ¥ 0Y | Wanny 1060 Y03 35S wool
T oxd
2902 pup 0] o (U0 156N 3) oo [
Jaydwo Jod DUAYT © XOw VW00 ‘OO BY O 4T wnduj Aiddng 21607 Im= 34
VAOVZ © X0u VOIE 8
WAOGL © 0w bRl Bunwr JuaLny ysna| K
74 09/05 "0 "W 05L o Sl | aboyjop ynduj uoy
ZH 09/0S ‘05 D1 "OVA 0¥C — 80
ZH 09/05 ‘05 'B1 "OVA 0F1 - OLL 2boyjop ynduy gy 4 _ !
sainjea pue suoneoyads = 1
RS T —erog ] \
ZZIOO0DO0 l SIXV ¢ SIXY .
ZZ e [8°90]
el B . . (20 Xv
o O [9'gzz] 006 =i
5 &
o 32 Py VAVRZARTA -
_ - 0O _
Wr | 17| chonvos [ oree | Sevisanivas G sowvomO3ds Gaivadn]| =z z
W | i | wonvio | ece | MBIASHL S0 NOLLYNGINO 3HLGIONWHD | § | g
We_[vanovi W] omnreo | 10 v | v | - 5
Gaav [azonvo]_3wva [ 003 ] NOLIE0530 |IENE=|
A¥OLSIH NOISIA3Y _
L I < ¥ S 9

131

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

3000 vouvamoNos | [4 ¢ 14 S 9
"0 1 s |_owaoooseorsie | 1h_awes
) 000-SE01-5 116 _wmvmsmém “3ONVEY31D LHOIH 'NIN S3HONI £ MOTIV 3Sv31d '8
v vacom | 325
p "LINN 3HL ¥04 NOLLYIINIA
XITOW ‘¥3IMOd OVALS oiNnre0
g b Il 1417, H. H. 0} | I I Al
Up-89-991-09-5 | PEXINS ‘NOLLYTTVLSNIsres i LT ¥3d0¥d 3MNSN3 OL SHIIAMAY 3HL 40 dOL ANV SON3 HIO8 1V 30vdS 40 £ O} ,Z 40 'NIN V NIVINIVA 3Sv3ld £
i o sa00r - v SY3I4NdAY 3HL 40 SINDINO 3HL ONNOHO ¥3AIN ‘9
T B e T oo Sumst oo ‘43LI38 O OAd Q3Lvy 0.0 ‘3IOUV] MO (AW LE'E) OMVZL 'ONIMIM SLNANI ¥3MOd ONIWWOOIM G
wgmoeeess NILNITO EEE ¥3L138 O OAd Q3LVY 0.S0L '¥3OMVT HO (AW 1£1) OMVOL 'ONRIM SLNdLNO ¥OLON ONIWAOOIY ¥
TYNOIS ONVAWOD ¥04 318vO 03QT3HS 3SN ¢
00206189 ‘ON ¥30¥O0 X3TON 100L ONIJNINO 35N
(NN SOZ'0) OMVPZ HO (NN 9Z£°0) OMVZZ 'MOLOINNOD 13HO0S X3ITOWN OL ONIMIM TYNOIS ONIWNOD3Y ‘Z
Y3MOd SSNB ONIATddY 380438 NO SAVMIY 38 ISNW OGAYZ+ TYNY3LX3 SIHL "¥OLO3NNOD ¥3MOd 21907 40
(NOAWOD) | Nid ONV (J0A¥Z+) Z NId NI3MI38 03MddNS S| ¥3MOd OI90T ¥O4 DAAYZ+ TWNMILX3 'SL¥6INS ¥O4 'L
‘310N
MO14 ¥V MOT4 IV
- [09z1] ¢6°9 -
= - '
- i
& 3
F
2]
° s [) Q
3
S
e +) L SIXVY
30 @ AXIS 1 )
R [ (=) 1 sixv
m
ey z — 8+ § (+) Z sIxv
LSLT6L1 :N/d XU0Ug ‘Z0AIHLII N/d U XWaoyq ug 7 ‘jamog dibo7 m_O -y i_m(m s g (=) Z sIxv
2108-22548 'N/d *ION 'T8081013 N/d P XBION Gy 1OH =~y m DC OUTPUT
oo ot w3 R e (+) € sixv
0112-61106 “N/d X2ION *1041Z8r3 N/d Y1219 | 0qpady JOJON B 0/1 Jallou0) [ (=) ¢ sIxv
02002106 “N/d IO ‘0142283 N/d 130 | XeON U 07 ¥009p2a Japodu3
i — +
$200-C4106 N/d OO 21322813 N/d ) XOI0N Uid $Z '0/1 J2)10u0) AXIS 4 & f (+) ¥ sixv
SiopeuLoD Buren s f (=) v sixv
[1ezz]
sLol
(‘uNoyS SO SUOISUBWIP AIQBSSD 3}ojdas0q AWDS Ay aADY [owse]
SIOAULD (-IU UM SOy UNOUS BJ0 SI0JaLLD 000!
0/1 211041400 puD $204p22 JOLO X2ION Wk Sizyjiduuy)
(b “ALD) 1-991-049-GIHBXNS SaNpON so1pduy
(1ndur v 0%2 - 807) OUA %S F A S6¢
(1ndur v 0TI - 011) O0A %S ¥ 0A 0T abojop uabay 3
146 S0 0f =~ z D
Jayidwo 120 (6ujood 10 padioy ) | jm/_
quy 357 © (01) YOI ‘(QIS) VG1 | Wweun) yndyng snonujuoy & m
Jayidwo sad (Buj00> 10 panioy uum) _ o
ey 9,62 @ (07) voz ‘(aus) vog Juaung nding y03g SxQ
“S13poaua pub b 0 [0 sianog {6140 1560MS 203) ﬁ Es oy
Jayydw Jod JUNZ © Xow V009 'I0A 8Y O 4T Indy Addng 2607 %MW_
NAOYZ © ¥ VO¥E & 3=
NAOSH © XoW g o
mii ondan lai b oam s o =
Zi 09/05 '8 ‘DA _0RT 0 Sii |
H 09/05 '8 ‘01 "0VA 0%Z - 807
ZH 09/05 '8 ‘01 0V 051 - 011 aboyon ynduy v mW '
sainjea pue suogeoypeds = = N7 — \
RO TS SN
qu qu qu ,D _3 ,D L SIXV ¢ SIXY ¢ SIXY ¥ SIXV
[N N )
VoD V»
SESE - [z11€) szzt - leoo] cz0
= = Xy
nno > .
LD =z o [z0gg] oogL
_ _0O _
z = =
o
c
wr 1 ELONVOE | 018E 318VL SIUNLV3S ANV SNOILYOISIOIAS G31vadNn | O —
W | vveIN | nenvio | 1ece MSIA 3HL 30 NOLLYINGINO IHL GIONVHO | 8
WP |VdnovL W] OINNrGo | Z10E | SsvauwINI| v | -
Gddv [ G39NVHO| 31va_| 003 | NOLLAI0S3a [rau[anoz |
AYOLSIH NOISIAZY |
I 4 ¢ ¥ S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

132



Appendix L

S| 4 £ 4 S 9
T30 1 13 |_omasooveorse wwani| rr awes
E) 000°6E01-5 176 varSIens | JONVMVITD LHOI3H 'NIN S3HONI £ MOTIV 3svald '8
oy
. “LINN 3HL ¥O4 NOILVIIINIA
500 L e o VLS ¥3dOMd IMNSNI OL SYIANAAY IHL 40 dOL ONY SON3 HIOS IV 3OVdS 40 .£ O ,Z 40 'NIN V NVINVA 3SV3ld “Z
surciumg | P00 SYAINAAY IHL 40 SINALNO FHL ONNOMO ¥IAIN 9
o o s OIS0 H31138 O OAd G3LVH 0.50L "¥IOHY] ¥O (MW LE'E) OMYZL 'ONMIM SLNdNI 3MOd ONINWOO3Y 'S
wgmpsrs HILNITO ava | waoudav H3LIIB HO OAd 3LV D.50L M3V ¥O (AW B0'Z) OMVFL ‘ONRMIM SLNDLNO ¥OLON ONIWWOO3N '+
TYNOIS ONVANOD ¥04 318v0 Q3a73IHS 3SN ¢
‘002061859 ON ¥3QHO X3ITON T00L ONIGWIND 3SN
(NN GOT'0) OMVYZ MO (NN 9ZE°0) OMVZZ 'JOLOINNOD L3%00S X3ITOWN OL ONIMIM TYNOIS ONIANWOD3Y T
43IMOd SSNB ONIATddY 3M0438 NO SAVMIV 38 LSNN OOAYZ+ TYNN3LX3 SIHL "MOLO3NNOD ¥3MOd OI901 40
(NOWWNOD) | Nid ONV (J0A¥Z+) Z Nid N33ML38 03NddNS S| ¥3IMOd D190 ¥O4 OQAYZ+ TWNNILXI 'SIPBONS ¥O4 'L
310N
MOT4 oIV MOT1d dIV
[o9z1] 69 - |
e 2 N2t @F
E S N ]
L
2
£ -
3 ®
S — b B 0
AXIS 1 E|
5 8 T
— b B
AXIS 2 M
0 [
2o w DC OUTPUT
3% m — 8+ 8§
3 AXIS 3
22 2 2 o g
ST =
ol
2N m — 8+ B
=0 AXIS 4 .
L8 8 [1ecz)
sLol
LSLZ6L) N/d XWa04d ‘ZOAI$LrI N/d HojualY XUa0yg Ul 7 “iamod o1bo]
2108-225(8 N/d XoION ‘58081013 N/d Aeal) XOI0N Goy JSOH Eo«ommw
Xa[Op| *10}0aULO) Jo%a05
0142-61106 N/ X2ION 10312803 N/d oIUeL9 | 00apa0 J0JON R 0/1 oA
0200-27106 “N/d *2ION 013283 'N/d IURID | KON uig 0Z P0qpaa Japodu3
$200-C7106 N/d YOION 21322803 N/d el | XaloN ud 47 '0/1 Jlionue)
s10j08UU0D Bunep
(uous so suoisuawIp Aquiasso 2j0das0q awds a4} anoy
SI0)08LU0D (-1UI UM Sy UNOLS 210 S
0/1 J20AUOY PUD X00GP9I] JOOR XAIOH LM S. m
(b *AID) 1-991-G99-G1H6XNS Sajnpopy oty dwy "
ndul OvA 02 ~ 802) 00N %S F OUA S6¢ 27l
indu) 9vA OF1 - O11) 00\ %5 F 0A 087 aboyjop, vabay W%m
GG Swuo 0F uabay ousayul %mm
Jo1j10wo 0 (6uj00d 0 pe3I0) IKNUAIGLY 067 © ¥ OF | 1LY J0GiNg. Snonujuo) S
Jouy1dwo Jad (Bujood 0 P00} LRNLALY DGT © ¥ OF Waun 1ndng 103 2
519p02Ua puD 91H0) (A0 SIS6ONS 403) > = )
saydwo sed H0N7 @ xow yu Wnduy Addng 1607 N
NAOYT © 20U YOYE 2238338338 [g90]
OHOE1 @ X0 Wil | Bupan] yaung s ZZ2 >0 01 I SIXY ¢ SIXY ¢ SIXY ¥ SIXV e xy
ZH 09/05 'B) "¥A 05T 40 GIk aboyjop Jnduj uoy - 0 % =N W
T o o p
H 09/05 B¢ DL ‘WA OV - 80C n
H 09/05 ‘5 'BL DV 01 - 011 aboyop ndu) Oy B o N [eese] euvl
sainjea pue suoneoyads oA Z O
— — O e g g -
z =z = [ezee] sevi
)
wr 77 | evonvoe | oiee | 318vLS3uNL1v3I ONY SNOLLYOHI03AS GALVAAN | O m
wWr vjiv.:.z | LLONYLO | 162E M3IA FHL 0 NOILYINSINO SHLOIONVHO | 8
Wi |vanovi | omnrso | zi0e SvaEd LN v
Gdav | azonvro]_3iva_| oos NOIL%0s30 [ anoz
AYOLSIH NOISINIY
L 4 ¢ ¥ S 9

133

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Manual

imer

tal PWM Ampli

igi

Alpha Series D

S z ¢ ¥ 5 | 9
140 4 1335 | owaF0000c020008 I | 4y 3wes }
3 000-0£02-0098 _ S,-0008d9 | @ INdNI OV 3S¥Hd 31ONIS ¥04 %O0v A8 Q3Lvy3Q S| ¥3MOd LNdINO 'S
e Ssoom | 325
94nS YIMOd 92-009849 » maose 3 M3LI38 MO OAd G3LVA D.G0L “MIDHV] ¥O (AN 80'Z) OM¥¥L ‘MOLONANOD LNdLINO H3MOd ANIWNOOIN Z
- TTRnee pr—
‘NOILVTIVLSNI YR e v\wrﬁﬁ “¥3L138 ¥O OAd O3V O.501 ‘¥3IOUV1 ¥O (AN 1£°E) OMY ZL ‘OLONANOD LNdNI ¥3IMOd AN3WWNOO3IY I
swsonmwia Sawo | s390% = oc .
wooyeaE PR ————— VERTNEE | VITVHIN 1007 = XC w3 310N
SOLLTZEVME XV RETEVIE .
wizmoeesss I LNITO ava | waosaav | 0
]
v @5
. l6oc] | @
lees] °6L°C Sl
190°¢ eSYy’
XS, 3OS — _ 1
M3IA DIMLINOSI {
—] 1}
[9¢] 612 T —~i| -
. . [¢ze]
L¥SL] £80°9
! ] ¢90°¢C
1}
— 40
VON “OVAOSZ VOZ | 64 4 'td 24 13 AndinoN o
8 8|qe] asn4
9 — A1ddNS ¥3IMOd
G - §/-009849
(INdNI OvA 0vZ - 80Z) A %S F OOA S6¢ B JILNIT19
(INdNI OvA 0ST ~ 0F1) 90A %S F GA 0SZ JOVIION N3O v
NGB “SNHO 0F NIO WNEAINI ¢ -
v 08 IN3¥HND 1NdINO z - g8 1ndNIov
(INdNI OVA 0¥ - 80Z) A O¥E - S6C B "
(INdNT OvA OF1 - 011) 900 981 - 61 |  39VIT0A 1din0 00 b [8091]
] VAOYZ © XOW VOVE INILIAT cceg
VAOE L © xow w#g8| AN3Y¥ND HSNAUNI
ZH 09/0S ‘Bl VA 0FZ 4o GiI JVLTOA INANI NV
ZH 09/0S "0 'O} "OVA 0¥ - 807 | 8
ZH 09/0S '8¢ ‘81 "OVA 0¢L - OLI 39VLT0A INaNI OV xoo_.u__w ﬁw&ﬁd o
S
suopeoyeds NOILNYD g
% % % %
[<1 [¥1 [*] [*]
2 b4 o 2 M
2 PE PP EPR g
1
ZTIN0 ™ ¥Md NV ZTNITEMd TNV = OO OO OO OO T B e
-8 O7F7—0
4 3
azr 3eaL
_ ] o LT1N0™¥Md NV LTNITHMd NS <652 oLz ol
v w,x<\wm:mv|§ A LiND¥ID Or O ﬁ g
20 ver el T MM NN —
_ , VAN vOZ dNV1D N9 TSISSYHO
¥SIXY/+8 0=\ o— ONIHLYV3 VvV vyv
o ¥4 YaW V0T N393Y INLO3L0N X X X X X X X X
_ | 5 <4 =—e) <CIC Cc CcC T T
£7SIXv/-8 O PHA azeaL
/=8 O p_— = S
VAN V0T I+ 1+ 1 + 1 +
£ SIXY/+8 O\ 0% A% s DOoDoOOoOoommD
e e /vo| /o] | /1o
+a 91o] +19]  [e1o 0~ ©WL S ™
Z7sixv/-8 oF e | £TINdNITOV SIS R A a7l
ain T z S55555 INNHS
Jvg o ozaL N393¥
Z7SIXV/+8 O—oN\o—rt
ar 2} e
a AOSY A0Syl , AOSY AOSY Mdv0S£80 Mdv0S£Eq Mav0s£aQ 2 LNGNTOY ®
. z /4n089|  /an0gs| /anods|  /an0gs S0vOS 50798 z
17SIXY/-8 O = = = = aza =
air 2] 20+ 20+ Lo+ 2o+
y | VOW 0T S0¥9S S0¥9S 90 sa va LTINaNImoY
L7SIXV/+8 O—\»
vir 14 (W\:m »\V»\Cw_ /_\th
W | VIIVHIN | LINreT | 162 NFIWOSHTS GNV TT8V. NOILYOIAI03dS a3Lvadn | 3 |
AD dL PONVNSZ | S00Z | S¥ INOZNOSdVO ¥Od [604) 622 NOISNIWIA a3aaY | @ -
aav [omowo] v [o03 ] Nollawos30 =[]
AYOLSIH NOISIAZY _ W 1 ELONVOE | 0L8E IWVHOVIO LNO¥IO 3LVadN | 3
| [ z 3 v S 9

134 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix L

This Page is
Intentionally
Left Blank

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026 135




Alpha Series Digital PWM Amplifier Manual

| z ¢ 4 S 9
T 5w |_ovgooeooreors e | 1z awes
) 000-0£01-8076 _ VI-g0ves | a 3NNV 3AISNI ¥3HI390L Q3LOINNOD 3¥V SIYNOIS (WLIDIA) NOWAOD ANV (90TWNY) NOWNOD 9
— . el “MIYOS ANNONO NIFWD ZE—9# SIHL OL ANNONO HOLOW LIINNOD TG
V100 RO Oy il I O I T SIHONI G¥°9 SI LHOIZH WNWIXYA 55/
1-V1-091-009-80Y6XINS ‘NOILYTTVLSNI [5areo =7 T
s oumwo Jgwio | s000% = % .

e oD [y | e HOLOINNOD ¥3MOd 01907 40 (0QAYZ+) Z Nid NV (NOAWOD) | Nid N33IMIIB Q3NddNS SI ¥3MOd OI907 ¥O4 JAAYZ+ TYN¥3LX3 '€
L vans '00Z0618£9 ‘ON ¥30HO X3ITON 100L ONIdAIND 3SN
VS §¥206 V0 ‘opundos

i A11NITO 2o | ok (N GOZ'0) OMYPZ ¥O (NN 9Z£°0) OMVZZ 'MOLO3INNOD 13¥D0S XITON OL ONIMIM TYNOIS ONINNOOIY 2

LGLTBLL N/4 XU0Ud ‘TONLYLTY N/d Yo Xu20lg ug 7 okog b0y 431138 ¥0 OAd Q3Lv¥ 0.501 “¥3OUV] MO (AW LE'L) OMY 91 ONMIM ¥3MOd TV ONIWNOOIY "I
SSHZEB1 N/d XoOUd ‘9031053 N/d HoIRI) X204 U 9 10 Ud § 310N
THYZEBL N/d Xu0ud ‘G03LYSH “N/d Aol Jnding JojoN / nduy Jamog
2108-22548 'N/d *ION ‘CB0B10M3 N/d eiueid X2I0N GhrY SOH
YOI0N J0}2UL0) 124005 ﬁwﬁg 61
0L1Z-61106 :N/d IO 110412813 N/d #2190 | %00Gpaay JOYON B 0/1 JlI0Au0) — .
0200-29106 ‘N/d XeION '0LIZZ8r3 N/d Y1UeIo | XeoN Uid 7 04po23 Japoau3 X
20024106 “N/d XION ‘715228 N/d AoeI) XN uid #Z ‘0/1 JloAu0) |
s10)08uU0D Bunep |
9
HG-XeRx a1y dpog % F 000 09 %S F 00N 0SZ | OVA OEh - OVA 0L . § i 1SOH
897 M ‘079 H 059 1 (seuou) suosuawig | | sBeyon 1apun SNG | 9BENOA 19h0 SNE | BEIOA Indul Jamod Y] @ f
7= Ao Wois oN 1o ze-f a10MpioH bugunon sBumas sBeyoA J3pUn pUe SBEYOA IBAQ Shg = Q
BuISUSpUOd—UOU %5 0} 48 Apnuny Sso S LSOH
0 081 0 9. 0re TR ozt (11910) NoNmo | 02 o
e (W1910) NOWNOD | | (00AS+) ¥ N3 | 61 LN | PN H9
AR awen [eubls | uid (IW1910) NONNOO | 81 L2
abojs ndyno aBoyon by wosy paroiost Apiplduoo 30T uogojos) Jayydury .
J0}oauuoD Jamod 1o (0AS+) whd ON3 | L1 m
20y ¢ 0} dn aiqouny ypmwpuog doo Juaung oiler 11 @
102101 24y 57 fauanbasy BuiPYHS N m, : w
oWl aooA_u0u U pers oo Spewoind [y Toowan apooruoy | | L1V NOUVINANOD | = M TIH | 61 z 214l S C
“ss0)ow0i0d buny (g puo uod o w3 TH | = A TRH | ¥ V| = cC
10} 89DJIB)U LONOIUNWWOD (0B Paads ybly Zp7-Sy JOVLI0A ¥3ONN | N ATV | €1 @ ® B
Jonlpo o} siepewoquaiod oy KoyBI jos ssajewi0d Iy oI/sH| s -n TVH i €1
L
“DI0Mj0S | OASIDNUOON POSOG  SHOPU S YaIURI9 NOLVE3d0 WREON | O +0 TV 1 =8
d P U sanau B R
- ! oo i S Byst| 1 ¥ 4300083 SMOOHS 010373 4 "e
" ._,_sm | “hyod ou 19 § prody 7SI gw,us o dN3LN3A0 HOLOW | Y Y ¥3000N3 40 Msi L
In-js Joj 2304i3)u1 UOKOIUNWWOD [o1sas Pasds LBy Mod ¥SOH 2675y o L
dNALEND NISIYAH | H -8 430000 NOILNYD ® B 0] \ |
5u0n02yddo Auow oy S%o04} uo winy Jayyduwy 10 19 000G _”
LONOIILIOD J0 JOSUSS oK J0) paBU 3L} SO Ul wo) pows HOVETI0Y | 4 AVdsia o B MIATT0OHINOD
Ssojon Ssaisnug ssoyd 2y Jo S0fy o 1] o 7 i Susog oY v 200008 | 3 -2 430003 SNLvis o B
(Iouondo)@|qojioAD 210 Jig-g| R SjpuUDYD 7 ‘210myyos dnjes 1NdNI 1Inv4 B +7 43000N3
\CHS3ONUORON BUEN QDS pud aigopaas 2005 o amo| o dHiL HOLOR ﬁ |1"G9| Q ﬁ@ jeiop) Q e
"Siubis 50 Buoyuows 1oj (4g-z1) Mo Bopuo A 1 10 Bopuy B0 e [EIE . Y3V OAY3S . ® ®
(pro1 sowuobei) | [ ounsrd) G| 8 - HovL 0S'9 vL9Id H ZL'9 e ®
snptwoy 1L B T o e Troul T 1-V1-80¥60INS/EINS H
joubis 10531 % dwayieno Jojow s&.a”__, M,“ﬁw_ .u\w sindu) pajooipag T sweN eubls | uid SEINELR] m i Ol = |
3 u jon L—— |
. . (x 5__ T nosa | 1 10}03UU0D YoeqPa3 J0JON VYHd 1V on il
a0 sjana) 3boyon Juasayq) SPUBIS 0D 500 o0qpsa, J3}aWOLOD) e
ol 2bojon w2ioi) ,w 100 01 0 ___ v 1o0dpee] Iepniouinl uonduosaq unes | Aeidsia s MIINT1O  HITIOHLNOD fi
sioubis Japooua fona) 11 sideody ooapeay 1apoou3 feidsiq sEls i
spubss wonoag B dajg fora] 111 Syde0%y syndu) vopoaiq B g +1 NS | €2 ifi
-2 W9 | 22 2 H H
3poN YaLI) 8504d  Jof (UoIOSe) g Z1) AOLF nduy Bojouy Kioyxny (N9 SISSYHD) 2 WNs | 12 il
“{ovondc) SOLND 51 4G GI PUOwLOD 1o puD ONHIYY NLOII0H | 3d To ooww | oz @
“yoojen ,%“u 10) ?m,_%me 19 21) A0LE nduy Ezuns g__E ¥ 1IN0 HSneg () 100 oom | 51 AN OWS H04) il —
(lonuous yonposd wowy) Aey Jaquiny [2pon @5 adi| Jeyyiduy / ¥ 3SVHd HOION | 9 (VL90) NN | 81 2 i 0zIT= = 61
/N aboyjop uabay S 3SVHd HOION | G (907WNY) NONHOD | L) @ Movaa3ad i ®®
/N uabay [ouseul 8 1ndIN0 A doag+ | 91 YOION Hh e B
21001 035 abojoniepun sng / L 3SVHd HOLON | ¥ o T st OaAVZ+ @ i
aigo). 225 aboyonan sng | | (5vHd J19NS) | NN v | € e a
LIBIHNT | 71 WO2 f r
i poadko (40w 305 (1) owy pud (893/57) Joroag o | | (I5vHd TIONS) 2 3NN OV | ¢ T S i LI »Oovdad3iid
(X0w ) uaLn> aiowwoi60Id UayK SN uoipaly paads o] _”
( ) (35vHd 330HL) € NN O | | iz ® 0| SOLON
aigo] 935 | uonoapul smojs Jayyduy awen [eubls | uid WO L
B B
R ] 10J03UU0D) J0JO /13m0 ¥3IMOd 13s3d
41015 001 WWO3/JOH PION B UBKOI] (e - ¥ ol 219071 s &
1opoou3 {j0dul JOJSIRY} IO YOYMS) DInj0sCR) JaND +¥0] 6
J0joN ‘aunypsedua) JoRo Jayyduty "360YoN JPun/sr0 s g Tand | ¢ LA
Snq 0 "yueund Jano Sy Jayduy (pub sissoup) B B
250 0} asoyd Jojow sng 5 0} asoud Jojouw Qs | L + 3610 | L ﬁw - i [4 L
“asoud 0} asoyd Jojow woyy uogaRlold YnaID oy VOO0 YN0 W | 9 (1n0)-7 ¥3000M3 | 9 ——
WaIgWy 052 OV ¥ |  Inding Juamng snonujuog x| § (LN0)+Z ¥3000N3 | § Tu; 9 nr@ 61°
Wy 052 6 V 8 1ding Wwaung oag (WLI910) NOANOD | + (1n0)-8 ¥3000N3 | ¥ - -
18p0aua pub o1bo] Jayduwn 1o Siamog U0 BOYBINS 104) IS | § (1n0)+8 ¥3000N3 | ¢ aauh
D0AYZO Xow Yw0og ‘D0A 8 ) ¥ Jnduj Addng 21607 QNS | T (1n0)-v ¥3000N3 | 7 R R
VAOE1 © 0w vz | O Jamog 1o Yuoun) ysnuul s | | (1n0)+v ¥3000N3 | | ﬁO th 88°¢C
ZH 09/05 '8¢ "1 "OVA OEI - O anduj Aiddng 9y sweeN [eubls | uid aweN [eubls | uid
saInea pue suopedyoads 10}93UU0D 10H 10}93UU0D O] JaII0RUOD
W [vanovi ] omnreo | 10 Sovamu N v | -
Gaav [azono] awa [ oo3 | NoLaosIa [ma[30z] wr | 7 | eronvos [oiss | a18visaunivas aw SNOLYOMIO3S Gaivaan | o
AYOLSIH NOISIAZY | wr [ viwean | banrez | eze | 318vL s3univas ONY SNOILYOLI03ES O31vadn | @ |
L [ z 3 ¥ S 9

U.S.A. (310) 322-3026

Glentek Inc. 208 Standard Street, El Segundo, California 90245

136



137

Appendix L

3000 rouverooo | [4 £ 14 S 9
501 | omamoooeorsors_mwwana| vz _aws
El 000-1£01-80v6 _ 1V 1-806XNS - s H314MdAY 30ISNI ¥3HIZ00L 3LOINNOD 3u¥ STYNOIS (WLIDIQ) NOWWOD ONY (S0TWNY) NOWWOD "9
rau acon | sz .
NI ‘HIMOd QLS ‘M3HOS ONNOMO N3ZWO Z€—9# SIHL OL ONNOMO MOLOW LO3INNOD NG/
3 owio] a1 o/ )
1-V1-090-044-80¥6XINS ‘NOILY TIVLSNI Hismio T e oo S3IHONI G¥°9 S| LHOI3H WNWIXYA
T oo oo | 50007 = o0c
T — e | i | 901 s HOLOINNOD ¥3MOJ 01907 40 (D0AYZ+) Z Nid ONV (NOWWOD) | Nid NIIMIZ8 Q3NddNS SI ¥IMOd OIO0T 804 DOAVZ+ WNALX3 '€
LT T gy B z L . . . _ .
wigma s IILNITO R - (:NW 180°0) OMVBZ OL (AW SOZ'0) OMV¥Z "§OLO3NNOD 13400S G-ININ OL ONIMIM TYNOIS AN3WNOO3Y T
; : ; p MALIAE MO OAd C3LYM D.S01 'NMIONYD MO (AW 1€71) OMY O 'ONIMIM M3IMOJ TV ONIWAOOIN I
LSLT6L1 N/d XWWB0Ud ZOAIPLIG “N/d ¥OIURI9 | Xueoug uig ¢ Uewog 2150) : i
(g 9) GGPZEBI N/d XUB0Ud '9D410GM N/d oIy | XaOlg ulg § o ug § ‘310N
(ud G) Zr¥2E8L N/d XU30Yd G041¥GrI N/d oHal9 | nding Jojon / yndu samog
2108-225L8 ‘N/d XN .Somsz N/d Hiuaig s_,g oY IS0 %3 000 09 %7 00 02| v o6l -~ o ol
800-0vZS-0Z£01 “N/d NE “02£01013 N/d ¥ejuery 41008 "0-1UN Uld 02 abejoA Japun sng 7 aBe)oA 1200 sng 7 abejjoA indu) Jamog
3A000£-0Z101 “N/d NG ‘0Z10LOM “N/d Y3139 | WE Uid 07 “100Gp3ay JOjoN SBumes aBE}OA J9pUN PUE 3BEYOA 10RO SNE ) )
800-0VZS-95€04 “N/d IE * 950101 N/d Heiuary ﬁw 4& 61
- |-
3N0008-9 101 N/d G “9£1010M N/d %oWaI9 | HE uid 98 ‘0/1 aou0) 10NV3 NOIVIDANOD | = T T
SI0122U100 BUREN s T | = (WU910) Nownoo | ¢
ag-Rn a3 duyoog N0 0NN | 0 awen [eubls | uid I mE
u 887 —M ‘U 079 —H ‘w09 -1 uossuawig 803/sH| S 10108UU0D JaMOd 2160 9 |
7 = fip wans o 10 zo-gf ai0mpI0g Buunoy NOLY30 TWRMON | O ) -
BuISuapUOI—U0U %G5 0) %G ™ 803/s1| 1 ] s - ao fl S 1SOH
2. 08+ ) 3. 09— aimoiadui) ab0i0g dNILYIA0 MOLON | Y Qs | L e} so @ 1SOH
2,09+ 0 2.0 amosedua) bujosedy dI3L3A0 YNISIVIH | H wo | 9 g 8
36015 0G0 2BoYoN bIy W03} PaYoios! ApiaIduod 360] XOVE0104 | 4 o e a q
2Hy ¢ 01 dn apgouny wpmpuog door yuauny | | 1WA 43003 | 3 (190) NOWNOD | ¥ —— 1ol
102104] 24y 62 fouanbaiy BULDINS Wi ndv v | 2 oS | ¢ G/ ™
Kiowaty yoion—tou Ui poioss 91> SejewDI iy Kioway aoio-uon a0 P \/ . . S
“ssapwioiod buun) Qg pub U 10 V0RO SNB | 9 QnaEs | | ) o
Jof 500y oRUOLLLOD [0S posds Ly Z67-5y ] 8 T Lzl S
snlpo o) siajawioquajod o s siopawoind ouny Kjoybig | | —
Jsnfpo o} siejawiojuajod oy p yes siepawoind |y pouny. Aoybig v ad | ¢ 10180400 1500 9¢ 91
s I K003 5190 T |2 il S S
/ vod 775y auy bussn papooukop aio sisjawiod ajqoanbyu0y a10M05 s v |1 EF L —
g dojs | Ao ou ‘syq g ‘pogy z'Gl| by puo a fod (1n0) -8 ¥3000N3 | 9¢ L .
dn-Jas Joj 200,12)ul LONOILNLILIOD [0uaS paads YBIH pod 1804 2£7-54 o _LMMH___:W o eesa (1n0) +8 ¥3000N3 | & v/ g
Suonoayado fuow 1o) HY0H o wn eyduy | L fedsasmes | (100) -V ¥3000N3 | ¢ MOOHS O1¥10313 \ /
UOROYNUALIO) J0 JGEU3S [P 40f PSR 34} Seiouws (1n0) +v ¥3000N3 | £8 40 XSIY ‘NOLLNYD AVIdSIa ’
“SJ010) ssajusnug asoyd aaiy jo sadky o 1oy Aoig % Bnig bussoud oy (0N SISSYHO) TR ShIviS \
(jou0do)aIqoIOND 810 YG-01 % SPUUDYD Z ‘BIow}j0s dnjas NS NL0I0K | 3d e [ 1 O/l
01)530NUOO BuiSn BIDj03S PUD 31GOJRRS B2a0S {ndyNo Y 1NdIN0 HNKE VI90) NOMNOD | N\ o MZJ O m H Z O U
sjoubis 450 buuoyuow oy (yg-z1) ndyno Bojouo A 17 100 bojouy / ¥ 3SYHd WOION | 9 . o .
I
(o oot < somi i ¢ D) e | (0691 ] | wamianawy onuas || [9551]
alaodwo 111 dyng 0y pajooipaq 8 100 K 039 WL 719
Joubis yesas 7 duwapiano Jojouws quu; ‘sywy vonsod - /+ sindu pajooipaq /1 35WHd HOLON | # o s+ [ 12 1-V1-80Y6ONS/GINS
(1sanbes uod aigopono [ (Gswia T10ns) 1 w0 ov | ¢ + NousaHa | 62 amii—m e oh
a0 sjana) aboyjoA Wuaiapq) SIOUBIS 0O} A OFF 1080y 400qpaa3 Ja}oIO4D] (asvHa TONS) 2 NN OV | ¢ - NOWOMO | S SIS NETIOMINDD _|.O
Sioubis Jepooud [ena) 11 Syda%0y yooapay 1350903 | [~(3ema L) ¢ NN 9| 1 + 3504 | 92 VHd 1V 61 |
spubls uopoaig B dajg fard] 111 Syda0%y sinduy uonoaig B ssing sweN [eubis | uid - 350 | £ R
(jouondo) aig 10}03UUO0D) IOJO|N / MO (1711910) NOWNOD | 22
3pop Juany 2soyd 7 Jof (u ndy Bopuy Kogny | (90TWNY) NOWNOD | 12 —
(1ouondo) ajqojon0 s1 yq 6| puoWLOd uaund puo - Hovl | 0z (WNOLLdO) 10 A3y | 02 [e)
joh Bojou o ﬁgszs q921) 0017 ndy) puowwoy bojouy pyrve Y (WNOLLJO) 10 AVT3Y | 61 — _H_O
(jonuow yonpoid wiosy) fay Jaquiny epopy 225 wmz i ,“E (WL910) NONNOO | 81 (1n0) - 7 ¥3000N3 | 81
N sboop uabay | - | S dnaL | L1 (10) + 7 430003 | L1 (AINO Ons ¥O4)
VN vabay ouioy) - ¢ T 91 (11910) NONOD | 91 ¢ X0vaa33d
A1 225 aboypnape sng + € TH| S s | ¢l HOLOW 0¢ @) Ol
a0 235 aboyoniang sng -
ZTWH | 71 NS dN3L HIN | ¥1 OaAVZ+ _H_
| pasaKa (X0w 235 1) awry puo (803/57) 2or0aig oy P TN
‘(ow y ) Juauno 31qowwnIB0Id UsYA S3Y0Y0T 0A3[3 Paads Mo + + W02 m—]
L NOWNOD O
ai0) 995 vonoopU SIS arduy it o Tes
+
D}S o0 WLWOS/|OK PIOAU| "3 UYL - 20N |01 LBIHNI | O V s |0 MOovddi34
10poou3 *(1ndur JoYSIWIBY) JO YOYS) ainjosadus) Joro [ 1A= 6 m OFO S_
J0joN aimpsadwa) Jano Jayiduwy -a60jon Japun /sr0 7 T
s1q 0 ewnd a0 Sy sayjduy (pub sissouo) + N
2500 0} 3504 J0jow ‘snq 9 ©} asoyd Jojouw L 1no S0 | L ' L
‘asoyd o) asoyd Jojous woyy uondzjoid YN Hoyg woa0lg 9 (90WNY) NOWNOD | 9 —/
Wy 057 © Y ¥ g Ly snonunuo) S (x0¥) 100 90TV | & ﬁw . .i L @) |
Rlqwy 0SZ O Y 8 Nd)NQ JuaLIny Hodg i =T WNOIS | ¥ . @ — .
518p02Ua puD 0160] Jadwo o S1aMog (0 80v60NS 103) (00rG+) ¥Md N3 | € +C NI | € - ﬁm 9 m@ -
“00APZO XOW Vw009 J0A 8 O) 4T induj fddng 9607 (v910) NONOD | 2 -1 WNaIS | 2 T
QVAOE1 @ XOw yzg|  dn Jamod 1o ywaun) ysnuy| (0us+) uig N3 | 1 HWNoS |1
7H 09/05 ‘0 '01 VA 061 - 0Ll nduj ddng gy aueN [eubls | uid aueeN [eubis | uid -~ ﬁO . MNQ 8¢
sainjea4 pue suoneoyoads 10}03UU0D) %2eqpaa4 JOJO 10}08UU0D O/| 48]|013U0D
a7 [vreiin | onvio | ieze | v v | - |
Gddv [ G3oNVHO|_3va_] 003 | NOILAINOS30 [EEEN|
AYOLSIH NOISIAZY | we | 77 [elonvos [owee | 318vLS3univa3 ONY SNOUVOMID3WS Gavadn | 8 | - |

3 [ e 14 S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




14 g 14 S 9

|

"5 53w | omavooooorome_swana| vei awes
v 00008010176 r&‘o;ml_lxs_m a "ONIT00D ¥V 030404 3MIND3Y SAYMTV ¥3MOd IH LNE 'ONMOOD ¥IV Q30¥04 3MINDI¥ LON S300 ATIVAMON ¥3MOd AIS “L
=t Tscon | 325 : “LINA 3HL ¥O4 NOLVIINIA ¥3dOMd NSN3 OL ¥3IAMdWY 3HL 40 dOL ONV SAN3 HIO8 1v 30vdS 40 & — .Z 40 'NIN V NIVINVW 3Sv3ld ‘9
. XITOW ¥IMOd IH/ALS 193550 WM /8, e "431411dAY 3AISNI ¥3HI3O0L G3LOINNOD 3V STYNOIS (TVLI9Id) NOWNOD ANV (D0T¥NY) NOAWOD G
1-41-091-G40-0 4 ¥6XINS ‘NOILYTIVLSNI [i35555 g e o
wiowmo sio0r - o M3YOS ONNOYO N33WO Z€-9# SIHL OL ONNONO HOLOW ONV ¥3MOd LOINNOD |y
"won [ —— €hd3850 W00F = XX “WWI23a v
cosaton s e “JOLOINNOD ¥3MOd 21907 40 (DAAYZ+) Z Nid ONV (NOWWOO) | Nid NI3MIIE 03MddNS SI ¥IMOd DI907T H04 OUAYZ+ TYNMILXI '€
Hamens AILINITO 2| onee 007061829 :ON ¥3IQHO XI1ON 100L ONIWINO 3SN
1602611 N/d XU30ug ZONKLI N/d YOWRID Xwaoyq ug 7 amog 9501 (NN 50C°0) OMVPC ¥O (N 9CE°0) OMVEC HOLOINNOD 13XO0S XITON OL ONRIM IWNOIS UNIWNOOIY ¢
9242681 N/d XU90Ug GO0 N/d Welo | wweoug uid ¢ ndng Jojop Y3L138 O OAd Q3LVY 0.501 '¥IOUV] ¥O (AM 1E1) OMY 91 ONIMIM N3IOI¥ ® ¥IMOd TV ANIWWOO3Y I
672681 “N/d XU30ud 50410513 N/d FiaI) xuaoyd ug  nduf y 310N

2108-225L8 “N/d X2ION 'B0BIO3 N/d Y1l XN GoY OH

XB[OJy *10}OBULIOY 184005

0112-61106 *N/d X2ION '104128r3 ‘N/d Ye)Uel | $20qpaes Jojon R 0/) Jafonuo)

0200-29406 :N/d X2ION ‘DLIZZ8M3 :N/d Ye1ual | XeION Uid 07 "#004pae sapoouy

¥200-2¥106 °N/d X3ION ‘21122813 N/d Fyuely XION Uid $2 "0/) Jllonu0)
SI0jo3uu0D Bune

%S F 00A 05 [ %S 7 O0A 039[4S 7 OOA 0SZ[ovA 01 - VA 011
%S F 00A 06 [%S ¥ 00A 0G)[%S ¥ O0A 0S+[ovA 0V - OVA 80
abejon abejon aBejion abeyon
uabay Jspun'SNE | 18r0 N8 Induj samog
sBumas abejjoA uabay § 'aBE}OA JapUN ‘SBEHOA J9AO Shg

Alpha Series Digital PWM Amplifier Manual

G- a4 dmoog
(uabas o/w) B¢ % Gy x 91, ‘(uabas /) £1 X Gy'G % 1L (sayou) suoisuawi) ozt | ¢ (TL1910) NOWNOD | 02
¥ = A waig yn o ze-gf 2I0MpI0H bugunon (W11910) NOWHOO | | (00AG+) ud ON3 | 61
buisuapUOd-UOU %GB 0} %G Aypruny aweN [eubls | uld (WLI910) NOWHOD | 81
2. 08+ 91 9, 04~ aimojadua aboiojg | | 10}08UUOD JaMod 01607 (00AS+) ahd ON3 | 21 _
0,09+ 00, 0 ainosedwa) bunosady — -MTWH 91| —H— _n_u—l -— |£U—|_ i
26015 Ao 2boyor by woiy pajojos: Apppiduiod 0607 wonojos sayyduy | | 11NV NOWWINANGD | = P ] Y 2N
o TNH | =
24t ¢ 0) dn aqouns | uipupuog doo yuauny -\ TWH | 91 ] ) @
o Tousnbal; b 39VLI0A ¥3ONN n [} e 40 ISR 'NOWLAVD 1SOH
10010 241 G | fouanbasg Butoums i +A TWH | £1 1ndn
Kowaws 10Ion-UoU U} pasoys 810 S:0jpwoi0d [y TGowap a0/0N-uoN 3/ S T O ¥ soH | ov
siopuwoiod buuny gg puo uob o NOUVE3d0 TN | 0 TV
10 20042)u1 UOROOUNULIOD (035 PoaDS 4By 7E7-SY 0I5 1 ETET [} s n
“n(po o) siajouionualod o AIOYBIp 105 iYW |y paun] Ajoybig JNALEN0 OO | 4 @ o
- (NI) +v ¥3000N3 | 6 (] 3t o¢ al
2U0MJ0S  OA\SONUOYON PaSOq , SHOPU S YRJ2I9 N30 NSIVEH | H =
() -8 ¥3000N3 | 8
/ viod 7575 au) uisn papoojumop 210 ssppwi0d Iy ajqoinBiu0y 210Myo5 yowecoa |3 b Vnano -
Y dojs | “Auod ou ‘syq g ‘pnogy z'GrL buwny puo v maood | 3 (M) +8 ¥3000N3 | L b HoLOW
dn-19s 10} BI0BUI UONDIUNLILIY [OUAS Paads YBI 1104 1504 Z67-S4 5 (M) -2 ¥3000N3 | 9 b 3
suoyoaddo Auow Joj $xo01} uo wny Jayidwy o AnaNI 13 (1) +2 ¥3000M3 | §
UONDINLIOD JO JOSUDS [[DH JOj PadU B SAYOUI 1o 2 JN3L HOLON | ¥
si0j0N ssajysnig asoud aai Jo sadky 0 Joj Aoig % Bnig busoug oyny Iv0RIIN0 S8 | 9 nEsH | €
(1ouodo) BIG0J0AD 810 Yg-Q| PUD SPUUOL ¢ ‘20MY0S dmas s 8 ol 2
DIISEONUONON usn 2(q0j09s puD AOPaRS 29m0s Yncyn0 o 0| € Tl Avidsia
“sjoubls 45 Busoyuow Joj (¥g-z1) 1ndyno Bojouo A 01F 0 Bojouy R I ] snivis
(o421 aiqowwioboig) v o33 | | SUBN U615 | uid [ ]
JopaUIE Youdpesd 01 2112 0Ll
2iqudwoy 1L | 140 03 IO | [ ondiosaq ynes | Aeidsid 0 Hoeqpsed 110N 89
oubiS Jasas pub Gwaan0 Jojow Yquu 'Syl uoysod —/+ Sinduy pa1oapaq Teidsiq SIS 1 ¥NY ONS3S
® D D @ =l 1-41L-0LbBXINS 167181
ai0 sre| aboyon Yuasalq) Soubis 040y AOA 0§F 1deo0y §00QPaDJ JOYDUIOYID| (N9 SISSVHO) m m + o 91/
spubis Japooua fona 111 S\0a%3y yooapoay apoou3 ONHIY INLO3U0N | 3d -1 s [ 12 @ 2 WETIONINGD N3ILNIT1D
soubis vonpaig B dalg ferdl 1L Sideody | syndu wooag B asing v ININD HSNY8 +1 NS | €2 =z 2 Ql Y3TI08INOD
(1ovondo) aigojomo 51 g g1 / ¥ 35¥Hd HOION | ¢ -7 NS | 22 o+
9pON Juaung as0yd 7 1o} (LOWNOSAI 1 Z1) AOLF Jndy Bojouy Kioyny S 35VHd NOLOK | ¢ +2 N9 | 12
(1ouopdo) a1oyoAD 5} 9 G| “puOILIOD YuaLnd puD 8 INdIND HSNY8 100 90TNNY | 07 a H
“Ay20jan Bojoud Joj (uogniosas g Z1) AOIF | yndul puowwog Bojouy / 1 35WHd HOL0N | | () 100 50w | 61 M :
(jonuow 1onpoud wo) ey Joquiny [apoN 835 a0k sayydury sweN jeuBis | uid (v190) Nownoo | et g O 32 [poracess
oL w\a &M§ usboy NAnG Jojon (90WNY) NONNOD | £1 & @ g 5
VN uabay oussyyl
206+ | 91 [am] Sanve =
Swy) 0g-G| :abudy eouDjsISaY 2Iqo}dacTy uabay fousayg (N9 SISSVHD) ot [t @ ] oo salf | S314¥3S YHA IV
S 5 INHINE JNLO0N | + M
1 %S eo0jonpun sng LBIHNI | 71 H Eavod
aI00] 305 aboyonng sng (3S¥Hd 334HL) € NN oV | € e o 00 0 1383y
Yy po93xa (0w 385 01) 3w pub (xow () VoI | (803/5T) Jowwerg ynoug | | ISVHA INIS) 2 3N ¥ | B ~ i
Yo (Q15) G) oo ajgowioibod uay $aoj0] a0i0a[3 paads w01 | | (3SVHA TIONIS) | 3NN ¥ | | & ; /i
a1 955 | wonoapul SnyDiS Jayduy awen eubis | ud nsw =~ =~ $| [ |mu_|_ !
N0} UONDINWILIOY “B10]S 004 WIOI/JIOH PIOAU] ndu) oy - dajol u
3 UBY0.q J8POOU] (Ul JOJSILIALY S0 YoyKS) + M0 6 G h.i 7
aimpsadwa) Jan0 JojoN aimypiaduway ar0 sayduy e “3end] g 6L xp i z .
abojon Japun/san0 sng 9Q  Jusind 13m0 Sy sayduy .
(pub sissop) 2503 o) asoud Jojows ‘Snq 90 0} 2504 Jojow s | L *3Nd) L - [ozzL] z8v - - ﬁm.mﬁ ==t [9¥l] LG Movea3ad
‘as04d 0) asoyd Jojow wos) LoNoAY0Ad YNIO LS uooa0sg Ym0y we | 9 (1n0)-2 ¥3000N3 | 9 991 X¢ HOLOW
(6uto0o 4 pavioy /m) waigwy 957 © (IH) VI ‘(1S) ¥S | ndino uaun snonuuoy W | S (100)+2 ¥3000M3 | §
(Buioos 10 paoioy /w) wawy 967 © (H) ¥OZ ‘(0LS) YOI W0 ey 103 (W11910) NOWNOO | ¥ (1n0)-6 ¥3000N3 | ¥ ~ [e8el] sv'g - ~ [29/] 00¢ -
“512p03ua pud 90| JadD 10 SIAMOG (60 01¥60NS 04) QMW | ¢ (1n0)+8 ¥3000N3 | & ) )
Q0KKZO XOW VW09 “I0A BY O 4T wnduj fddng 3607 GNISH | T (10)-¥ ¥3000M3 | ¢ F w& 60°¢
OVADYZ © XOW YOL| ‘OVADS) @ XOuw vZ6 |6 Janog 1o yueun) ysniy| ST (1no)+v ¥3000N3 | 1 . .
7H 09/05 86 01 "0V 07 - 807 0VA OF1 - 011 Wndu fddng oy aweN [eubls | uid awen feubis | uid [6's0L] 21y
sainjead pue suoneoloads 10}03UU0D) 1SOH 10}08UU0D O] J9|0/U0D
Gddv [ G3oNVHO]_3va_] 003 | NOILAINOS30 [EEY|
AMOLSIH NOISIAZY | we [ viwhun | eiaasso [ oee | SSVATIY WILIN
L 4 14 S 9

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

138



Appendix L

| z <
T | _owovooorows s v5 awes
v 000-1€01-0176 _ _.t.o;ml_lxzw a "IN 3HL 304 NOILYIIIN3A ¥3d0¥d 3HNSN3 OL ¥3I4M1dWY 3HL 40 dOL ONY SON3 HIO8 LV 30vdS 40 ,& = ,Z 40 'NIN V NIVINWA 3Sv3ld ‘9
= - poonlme) o NNV 3AISNI ¥3HIZOO0L QILOINNOO 3u¥ STYNOIS (WLIDIA) NOWNOD ANV (SOTYNY) NOWWOO °G
Q-INIW *1-31-990-999-0 L ¥6XINS Ta35%0 ~
‘NOILVTIVLSNI — L - “IVNINN3L ONNONO 3S3HL OL ANNOMO M¥OLOW ONY ¥3MOd LO3NNOD )
pr—— yo— G "HOLOINNOD M3IMOd 21907 40 (DAAYZ+) Z Nid ANV (NOWWOD) | Nid N3IML38 03NddNS SI ¥3IMOd 21907 804 D0AYZ+ TWNM3IX3 ¢
Seramvwres ILNITD ‘(NN 180°0) OMVBZ OL (AW SOZ'0) OMVYYZ "HOLOINNOD L3¥O0S O-ININ OL ONINIM TWNOIS ONIWWOIIM T
570 vo et o ) ) ; D ) S .
LSL2600 W4 X TN e | o - ¥3L138 O OAd Q3LvY 0.501 ‘¥IOUV] ¥O (NN LE'L) OMY 91 ‘ONINIM N3O3M %® ¥3MOd TV ONIWAOOIY °L
9THLSRI N/d Xs0Ug VRO310613 N/ 1oweID | uaoug uig ¢ oo oon | | %5 F 0N | 4G 3 0N 09 LK F O0h O | v OF) - 011 | ‘310N
v 659081 N/d X904 503106 N/ YoWRID | muaouq ug y odu gy | |45 T QN OEE XS F OOAOSI %5 ¥ I0h S | Ovh O¥C - B0
2108-22SL8 N/d *I0N ‘£R0BI0M N/d HoIl) abeyjon abejon sbejon abeyjon
~OVZG-02£01 “N/d NG ‘0C£010r3 N/d oWaly | 4sw0g "GN ud 0 | veboy NS | _iosnd | i ianod
800-0VZS-02€01 N/d ! B 1| sBumeg sbejjop usbay @ ‘abeyjoA Japun ‘abeyoA JeAD sng
3A0008-0Z101 N/d E “0Z1010M N/d %2319 | NS Uld 07 “4°0gpaaj JoloN —
800-0VZS-96€01 “N/d NS * 950113 :N/d YoIURI0 | 1045108 ‘G- uid 9f | 2Nzt ¢ (ano sisswHo)
30008-95101 N/d NG 92101013 N/d wa | N ud 9 0/ (wu9i0) NonoD | 1 | | NHIM NI03I0Nd | ¥ |
siojosuu0 Bunepy swen jeubls | ug| | (3VHd TIHL) € NN OV | €
o 10}08UL0D) JaMOg 01607 (3SVHd F19NIS) 2 3NN OV | T
Tym - - e LR (3S¥Hd 319NIS) | 3NN OV | |
(¢ /MBOSH ‘SSM ‘91 /AL SR 9 | 10v3 NOLVIONRD | = o jeuis | g
v = ko ang yN 10 70-9f | s TvH | = ndu| oy
Bussuapuoa-uou 556 01 %G V00 0N | 0 —
2. 08+ 0 3. 0~ o] s s | 8 | —_ R
209+ 91 2.0/ NOUVE3A0 TWRMON | O GRS | £ |
3601 G0 boyon 4by Wosy pajolos: Aejaldos 90T PGl | 9
24y ¢ o) dn agouny | ypupuog doo) yuun) IO TN | | s
0304|267 | fouonbosy BuuINS MG | | gm0 NS | A (WL1910) NOWNOD | ¥ | ]
Kiowaw a0joA-uou Uy paso}s 10 siapPwoI0d [y | yoveq04 | 4 IS | € O
a siowoiod buuny Qig puo uob o ] oS3 | ¢
Joj 230}12Jul UONOIWNWLOD (OIS PBATS YDIY 7E7-Sy +— owasw | | [ ]
1501po ) siajawonuaod o KDy s siwDId |y ELUELL) e eubis | ug
3I0M)0S | DISSONUOION PBSDQ  SHOPU S YoJU3I9 N 2 10108UU0D 1SOH | o
/ wod 7c79y 2y busn papoojumop 2o sizjawoi0d [y 3OVII0MEN0 SNE | 9 —/
19 doys | *Auod ou ‘syq g ‘pnogy 7’| ‘bum puo | 3sn| 8 (1n0) -8 ¥3000N3 | 9¢ 9¢ =
dn-yos Joj ao0ysa)u1 UoRoINWILIOD (015 Paads ybIH o o | ¢ (1n0) +8 w3000M3 | o6
Su0y02ddo Auow 10} Y004 o | 2 (1n0) -v w30003 | ¢
UONOYIWWO3 10 JOSUBS o} Joj Paeu Yy SajouIIY T rosaal 1n0) v 30000 | 8
SI0j0 Ssalysnig 8504d 83 Jo Sadk} [0 o oig % Bnig 1so0 ey | kedsa s |
—{ |(1ouondo)eiaopono 210 yg-g % spuunyo g ‘asomyyos dnjas Keidsig smers s | e | —
 DAISIONUONON BuS 21GUID3S puD 3IGU}39IES 23un08 YN0 = =5
ONHLNA D30NS | 34 | | (MLDI0) NORNOO |6 | if — 61 i
+
Aagodu) UL ¥ INdIN0 HSNs8 0 &+ |8 | —
joubis Jasas  dwayiano Jojow ‘yquur ‘syw uonsod —/+ / ¥ 35VHd HOLON | ¢ 00 S+ | L2 ® “ ﬂ 10
1sanba uodn a/qoyoAD S v 50N | 2 + NOLORO | 92 o O
a0 sjpna| aboyon Juasapq) sioubis 0ydD} JOA OCF 10ROy B 1D Fo - NOILOIO | G2 @ m m on
sioubis Japooua fara) 11y Sida3dy /1 35%Hd HOLON | | +35°nd | 42 PR ¥ITIOHLNOD
5 spubis uogoaiq 3 02y (oad) 111 Si0e0y | sinduj uonoaig R asng SwieN euBis | uid - 30d | §2
(1ouondo) aigoono 51 INdING Jolol (W11910) NOWNOD | 22 | a m
3pop yuewiny asoud ¢ oy (uogniosss 3q 1) ADIF (90WW) NOWNOD | 12 3
o) Gl pUDWLIOD Juaund pub — HOVL| 02 (WNOILA0) 1N0 AVI3Y | 02 z
“Ayooen Bojouo Joj (uonioses 19 21) A0IF + HOVL | 61 (WNoLd0) 1n0 A3y | 61 o _W
(jonuow Yonpoid wouy) ey Jaquiny [2poN 385 v w 0z 0l
| 11910) NOWAOD | 81 (1n0) - 7 ¥3000N3 | 81
Pt (] i
el =5 S dN3L BN | L1 {10 + 7 4300083 | L1 @ =
Ll - ¢ TWH| a1 (W19/0) NOWNOD | 91
sunip 0g-G1 abuny aouojssay appIGadDY | oS ST
21001 225 — 7T # HS draL 4N | $1
2101 2% + 2T 6l S
| P30k (ol 995 (1) SN pub (X0 () vOI | (803/ST) Jonoarg ynouy B omnoa |20 1 Ll — |
“xow (Q15) v) Juaund aiqowwosBosd uaym SaI0] 5
3oL 955 | Uonooul smoYs oy + 1T 1L 100 1nvi | 11
110} UOROIIILOY “3J0)S YoDJ} W03/oR I 1 (N) - ZoN3| o1 LBIKNI | 0L
M U401 Jp05U3 *(1ndul JOISILLIAU) JO LOYAS) () +720N3] 6 LNn- | 6 MOovaa3ad
ain0sadwa) Jar0 JOYO  dum0sadwWa) JaA0 Janduy “gon| 8 it g ﬁw.mm L 297 HOLOW
aboyjon Japun/sar0 S1g 0 JaLND a0 Sy Jaydy
(pub si55042)os03 0} as0yd Jojows 'snq 9 0) 9s0yd Jojous raoN L 400 SN | £
“as0yd 0} 2s0yd J0jow Woly LY NS POUS -voN| 9 (9079) NONNOD | 9 [c'gel] cv'g
Q| [ (Buioos 10 paoioy/w) weiquy 95z @ (1K) vOI (aLS) vS | Inding yeun) snonunuoy +YONI| S (xnv) 1n0 90WNY | S
(Buiooo 40 poosoy/m) wawy 957 © (H) YOZ (QLS) V0! (w1910) Nownod | -z oS | ¢
513p0JUa puD 1b0] JayIdwo [0 SiMog (omAG+) ¥md ON3 | ¢ +2 WNOS | €
20APZ0 Xow VW09 DA 85 O $T (w1010) Nownod | 2 -1 oS | ¢
VAORZ © XOW VOLI “OVAOE| © Xouw vZg |On Jawog Yo yuaun) ysnau) (oms+) umd o3 | | +1 NS | |
ZH 03/05 '0€ 'BL ‘OVA DY - B0 VA 051 - 0 auey [eubls | ud aueN [eubls | ud
sainjea pue suopjeoyoeds 10J08UUOQ ¥oBqPaa4 J0J0 10}08UU0Y OJ| J8][0JU0D
Wr | VIVHIN | e1d3550 | 0188 | B
Gaav [amonwio]_3va [ oo3 | NolawosIa IEIEr|
HOLSIH NOISINZY |
| 4 ¢

139

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026




Alpha Series Digital PWM Amplifier Manual

| z ¢ ¥ S 9
N e ] I - -
5 S0TEE0IS1hE _ T - ¥IHNANY 3QISNI ¥3HIIO0L G3LOINNOD v STIYNOIS (TWLI9IA) NOWNOD ANV (90TVNY) NOWNOD ‘9
a8 moon s ) ey M3UOS ONNOHO N3O Z€-9# SIHL OL ONNO¥O HOLOW LO3NNOD N5/
X3TOW "¥IMOdJ IH/OVALS 0INNZ0 ) v
*1-Q1-091-044-G L ¥EXINS "NOILYTIVLSNI s — SIHONI G¥°9 SI LHOIZH WNIXVA T,
s oo Er - ¥OLOINNOD ¥3IMOd D190
T A v o o OINNTZ0 omoses o s2omes 40 (00AYZ+) T Nid ONV (NOWNOD) | Nid N33M138 03NddNS SI ¥3IMOd 01907 ¥03 OQAYZ+ TWN¥3LX3 '€
wigmpeiss HILNITO R "0020618£9 (ON_¥3Q¥0 XIION 10OL ONIGNIND 3SN
UGLT6L1 ‘N/d XUR0Ug ZONIFLI3 N/d TP xW0ug UG ¢ og 9601 ‘(NN SOZ'0) OMYYZ ¥O (sWA 9Z£°0) OMVZZ "MOLOINNOD 13XD0S XITON OL ONIMIM TWNOIS ONIAWOIRY Z
9252581 ‘N/d XU20ud YE04106r3 N/d ewalg | xwaoug ud ¢ nding oo 31138 80 OAd O3Lvd 0.501 3IOMV] ¥O (AW 80'Z) OMY 1 'ONIMIM ¥3IMOJ TV ONIWWOO3Y I
v BCHZEBI N/d Xa0ud $0310613 N/d I | Xu304g ulg 4 ‘Indu| x| ‘310N
2108-225(8 'N/d X2ON 'cB0103 N/d iRl XOION Gyr SOH
XB[Op J0}03UL0Y) 124005
0112-61105 N/l X2ION 10412813 N/d Y1019 | 04932 JOION 01 210AU0Y %5 200 09 %S F O0A0ST | WA OFL - OvA 01 )_C /wﬂ i
0Z00-2+105 N/l X2ION ‘01322813 N/d Y1210 | XeION Ug 07 “Podpeay pon3 | | %G F ODNOBL | %S F OOAOSK | OVA OVZ - VA BOZ
$200-Z5106 :N/d X2lON ‘7142283 N/d Yol X0 uld 42 ‘0/I Josuo) | | 9Beyop Japun SNG | 9BeYOA J2AO SN | @BeYoA Induj Jemod
SiojoauU0y BURen SBumas aBEIOA Jopun puE BE}OA JOAD SNg ﬁ 19 MQ
YEG-xxx a3 dnpoog — — vl
109 B SY9 H 098 1 (sayour) suosuawq 3 (wu910) Nowoo | oz I I MO14 HIv | L o - ﬁo.mg
v = An waiog v 0 70-gf 210MpJ0H bununon oo | 1 (o0ac+) wnd 23 |51 g¢
Buisuepu0I-U0U %G5 0] %S | Typung sueN (eubls | uid (WLI910) NONNOD | 8 1
2. 08+ 0} 2, 0¥- anosadwa) 360i0)g 10j08UU0D Jamod 21607 (00AG+) MmMd ON3 | L1 T i
9,09+ 91 2.0 ainoiaduay buosedp | -0 T | 91 ¢ HTT_H | I
ab01s yndyno aboyon by wosy pajops: Apdiuon 260] uonopos) saydury | | L4 NOWWIORMOS | = | TR |
v TWH =
2Hy £ 0} dn ajgoun upmpuog doo7 Juesn) o gon ] n A TVH | 71 4 e w%mmw_urxaﬂmuw @ 1SOH
10904] 244 67 fouanbasy BuydNS Wi g N +ATVH | €1
fiowaw a)j0/0A-uou U paso}s o Siajewosnd |y Kioway 2[30jop-uoy B03/SH| S ERTTIE @ 1 Q
g siopowoiod buuny Qi puo uob o | NOU0 WRHON | 0 0T ¥ [ 1s0H
1oy 300831 OO jouss oads 46y 767Gy 83/51| 1 ~ wooa| o "
Ysnlpo o) siapewonuajod oy Kioybip 1o siajewoid y pauny Ajoybig NN B0 | Y ool s s ——
SIDNYj0S, OASIONLONON PasOG  SHOPUY SO LA NS | H 9_” 21
/ vod 75754 oy busn papoojukop 210 SiajewDId [y a0y a0w05 sovanor| 3 -8 ¥3000M3 | B n ot
19 doss | “Rod ou syq g ‘progy 71| buuny pun | T mooa | 3 +8 ¥3000N3 | L &
dn-y0s Joj 290U UORDINLID [0UdS Poads 4By 04 150H 257 -2 300083 | 9
195 Joj 930}12)u UOYDIUNLILOI [0Lds. paads UbH | Vg 10K 267-5¥ v o | - 1 ——
! ) +2 w0003 | § G 1natno L - 24 vzlTe slllCZ
LOROYLLIOD 10 J0SUAS: 0F O] PO 3 SO LLUL 3L HOION | ¥ HOLOW — W _ e e
100N ssajysnug esoyd saiy Jo sadky o Joj Koig % bnig | Busoug oy JovTom3no sné | 9 asw | ¢ .
(jovondo) aigo[onD 210 G-91 puo SfPUUDKD 7 ‘ai0mys Gnas | Lsn| ¢ vl z v .:%‘z_ e e
DISIONUOYON Busn aQoiods pud aiGOYaRS 30un0s N0 oo | ¢ Tionl
“sioubls 450 Buuoyuow oy (yg-z1) wdyno Bojouo A 013 10 Bojouy v | 2 e =
weN eubls | ud s af 0/l
(pra aigouwwoboig) v nouad3 | | 1019900 0BQPBS 01N ¥ AVIdSIa ﬁ g
aagoduog 1 | W90 1703 A0 | [ uonduoseq wnes | Aeidsial m Aasid F,Nw L s | P HITIOHINOD
Joubis 19553 7 Quopan0 J0j0 YQUL od /4 | Sndu) pajooipag Fedsig srEiS . e e
(1sanbas wodn aig0j0ND 8l .
a0 sjaRa] 2B0Y0r Juasayq) SOUBIS 0Ud} QA OF 1000 ¥204pa33 JoJPWOYID| (oN9 SISSVHO) H3HITdNY OAY3S a s
sjoubis Japooua ana] 11| sideody o0apaay 1apoi] INHINY3 ADII0N | 3d -1 WNOIS | #2 Ivioia o ®
sioubis uogoasq 3 dalg 93] UL SIda0%y Sindul woppaIq ¥ 95g v 1NdIN0 HSN:B +1 NS | €2 1-aL-S1L¥6INS/ANS
o) /4 35VHd HOION T Cle_= ||l
“(1ouondo) ajgoj0r0 51 1 G| £ -2 TWN9IS | 22 ﬁw.vh L b C
3pON YuaLiny 3so4d 7 1o} (LONNOSEI 1 Z1) AQIT nduy Bojouy Kioyay S 3SVHd ¥OION | T +2 WN9S | 12 o/l
([ou0}do) 9(Q0IOND S1 1 GI“PUDID YUaLImD puD A 10dIN0 HSN:A 10 aomww | 0z YITIONINOD /89
‘Ayaojan Bojouo Joy ?xo, 10533 19 21) AOIF | nduy Ece“au Bojouy / 1 3SWHd N_oszv i ('XW) 100 20N | 61 M3 .—.Zw.—@
(1onvous yonpod wosy) Aoy saqunN pon a0 | adk] i | Swen jeuBis | uid TWIEK) R0 | &1
ULl sboyon uaboy indino JoloN (0TNY) NORNOD | L1
WA Uaboy [ouByul et o
21q0] 29§ aboyoniapun sng (aN9 SISSVH) 0 il
SaoL 35 FETTT ONHIN AUOII0NG | ¥ T ozli==(]|61
— poasca (o 33 1) awp pub (xou (k) Yoz | (@03/) snwerg o | | STHd TRHL) € 3NN | € T (ATNO OWS HOd) Ay =
(07) voI “(a1S) ¥S1) oo owwoiboid vaym sauoi0] awospa3 poods o | | (35vHd 319NIS) 2 3NN V| T | 0 OWS HO: 010 e ®
a0) 205 | vogoopu snojg Jeyduy | | (GSvHd TI0NIS) 1 3NN v | | :Mmf - s e
| | ] N 1353
N0} UonoIwwOY aueN jeubls | uid .
a1 o /o paony 1w Uy WU 5V - w0 o noo S31Y3S VHATY g M) NEEE
J3poou3 “(1ncul IOy 10 YOYKS) amyoiadui) n0 +u0| 6 @ A LELAS HOLONW
10joN-aimpiadus} om0 Joyiduy -a6jon sspun/r0 ) “3nd| 8 ¥3Mod _ 1353 e 8
SnQ 90 “Jueund JaKo Sy Jayiduy (pub sissoup) EC) 21907 e 8
2503 0} as0yd Jojow 'snq 9 0) asoyd GRS | L + 3d | L
asnuyd o) asoud oy y youg oy w9 (1n0)-2 4300083 | 9 - L)
a waquy 95 0 () voz '(07) voi ‘(Qis) vG1 | 30ding yueuny snonuuoy w8 (1n0)+2 ¥30003 | § LDW $ _ i ! 1 Cllle =]l
Woquy 952 © () Y0¥ ‘(01) V0T ‘(Q1S) voE | 1ding Jueun) y0ag (WL9I0) NONNOO | ¥ (1n0)-8 ¥3000N3 | # ﬁ ..i
$2p030a pub 0] JayIGLD [0 SIBMOg (0 517601 103) [ (1no)+8 w3000 | £ 8 N )
J0AYZO X0W VW09 "I0A 8 O 4T iy fddng 2607 ansn | ¢ (1n0)-v ¥3000M3 | 2 6l° . .
V0L © ¥ow YOLI "OVAO | © XOu 75 | D Janog 10 ywan) ysnu) s | 1 (1no)+v ¥300083 | 1 = [018] toZ—= [g1Z]
ZH 09/05 '8 'D1 "JWA 0¥ - 80C ‘WA 051 - O} induj Addng 3y sweN [eubis | uid aweN feubls | uid ﬁ Q 1 98’
saimea pue suogeoyoads 10}08UUOD 1SOH 10103UU0D O] J8]I0AUOD [ey) . .
- b [998] Lv¢ -
Wr [vanovi | ownreo | 20 sovams | v | - 09
Geav [ azowo|_3iva_[oo3 | NoLauos30 [res[aioz] wr | 71 | eionvos [oses | 318vis3univas Gnv SNOLYOMIO3S Givaan | o
AHOLSIH NOISINZY | we | wrwein | uanres | ieze | 3vev1S3univad oY SNOILYOIO3eS Gavadn | 8 |
[ | z ¢ [ v [ S 9

U.S.A. (310) 322-3026

Glentek Inc. 208 Standard Street, El Segundo, California 90245

140



Appendix L

| z ¢ | ¥ | S 9
150 1 133 | omas000croisivs_anwzs | 1z awos -
s 3LV JAISNI ¥3HLII0L
8| owoerorsivs PSS | O | oo Q3ILO3NNOO 3uV STYNOIS (WLISIQ) NOWWOD ANV (90TYNV) NOWWOO °9
Q-INIW "H¥3MOd IH/0T1/ALs THoNvio EA M3NOS ONNOMO N3FMO ZE—9f SIHL OL ANNO¥D HOLON LOINNOD NG
1-Q1-920-994-G L¥6XINS ‘NOILY TIVLSNI i T T e o Y ¢ ﬁ SIHONI G#°9 SI LHOIZH WNNIXY S/
Swiowmo o | so00r = v ﬂ
P e mm— FIOAVIO [ VTIHIN | 1007 = X vmoso HOL0INNOO ¥3IMOd 01907 40 (00AYZ+) Z Nid ONY (NOWNOO) | Nid
0LLZZE0LE XVd L0EZZE VG .
Wame s NALNITO T Evv——— ( | N3IML38 B_._unh:m S| mu;wa 219071 moM 20APZ+ w«zmu;m €
- - @ . NN 180°0) OMVEZ OL (AW S0Z'0) OMVKZ
LSL26L) N/d Emc&. LONIFLI3 N/d 01310 || X12044 g W. onog a0r 4 F 00 0 %3 OAOSL| XA ORI - A OIL ﬁ | @WQ "HOLOINNOD 13¥00S O—ININ OL ONIMIM TYNOIS ONIWNOOIY 'Z
902681 N/d KRy HOAOSTS /d el | Xueoug g ¢ ;3& 100 %5 000 061 %S T 00N 0S| W 0% — oW 802 791 HIL38 HO OAd C3LVY 9501 v
6612681 N/d X104 O1I0SIS N/d X020 | X0k ud 7 N Y || beyop sopunsng | BeHonn0sng | sDejo Indul amog MWO1d 9V ﬁo.mg §IOUYT MO (W 80'Z) OMY b1 'ONIMIM ¥3MOd TV ONIWNOOIY 'L
210822518 'N/d 0N 'SR0BION3 N/d YR X3N Gy SOH SBURS B0 JPUr) PUS GBI 9RO S1G [ 310N
800-0vZG-02€01 N/d NE ‘02601013 N/d W20 | 1ySK0g ‘G-iN ud 0 9¢"
3A000€-0Z101 N/d HE 0ZI01013 N/d ¥WeI9 | WG Uid 07 ¥0qpady Jojon ozt | ¢ (on SiSSwHO)
800-0VZS-95501 “N/d WE © 95T0ION N/d HoRiy | pusoog ‘G- uig 9¢ (1910) NOWNOD | | INHLYY3 NO3I04d | ¥ r o
T (3SvHd 334H1) £ NN oY | € (e HU
3A000-95 101 N/d WE ‘9E10KOM3 N/d Yewwal | WE uid 9F ‘0/1 Jallosuo) awe [eubls | uld | " (- ﬁ
s10}08UL0D Buney 10}08UUOQ Jamod 91607 (3SVHd F19NIS) 2 3NN OV | Z . —/ _
Y G-wwnx a13 onpog (3sthd TINS) | skl OOHS DLOTTI 1SOH
10 W 'SY'9 H 098 1 (seuour) suosvawng | | L10V3 NOUVINRNOD | = SUWEN |2UDIS | uid ad € _ 40 YIS ‘NoILNVO |
e g [ v e — wnduj Oy —~ T n~ s | o
¥ = A ‘#oiS ¥ 40 Z5-8F D | S— e
busuapuoa-uou 556 01 %6 | 301100 430NN | I r IS 1S0H 1
2. 08+ 0) 0. 0%~ amposadwa) 360i0)S B3/SH| S s | L ’
2,00+ 90,0 amordus buposady NOUVi3d0 TWiON | O Zoal o Ml g S I
2bo)s ndyno sboyon 41y woly paopos: Aeaidwod 9boT uonjos] Jayduy 803/51] 1 7ol s &F_H
ZHy ¢ 0] dn ajgoun pipuDg G007 yaling M‘a%wé zmswz 4 (190) NONND | ¥ / 1 @ oe @ a1
o9 2 2| dNILN0 INSIVAH | H g L
AioWaL B}OOA-UOU Ul PaI0}s 210 Siajawniod [y Moveaod | 4 s | ¢ . @ €1 @ M, e w ﬁ
“Sapauoind Buun, (g puo ugb o v 300083 | 3 ol ®) a
J0J 300p8)Ul UONDOILNWWOD [0UdS paads ybiy ZeZ-Sy 1NdNI 1104 9 T - 1Nd1no PR
1snipo o) siejawonuay0d o Ajoybip 198 Siewoid [y pauny Ajoybig ol o aueeN leubls | uid m HOLOW @ 3d [ —
- | 10}99UU0Y }SOH \ / —_—
SIDNIJOS ONSEONLORON PBSDG ,SHOPUY S 701U eroRao s a
yod 7754 oup busn papoojunop a1 ssoyeuoiod Iy aqounbyuoy siomyog
. : 909 - osu| 8 (1n0) -8 w3a00N3 | 9¢ ¥ 1ndNI
19 dojs | “wod ou 'sq g ‘progy 7G|} Buuny puo ov
dn-1as Joj 93001u1 UONOOLNWLIOD [DU3S PoATS YBIY Yiog 1504 257-SY nvs a1y | € (1n0) +8 ¥3000N3 | ¢¢ \
Suopayddo Auow o) S 0% W2 3 0/1
NWWOD 10 JOSUIS (IO 10} PBIU oY) SHY0UNL) 110v4 Woye:3 | (100) +v ¥3000N3 | £¢
. uopdiosaq ine | Aeidsi T Avidsia . g3 T104INOD
310)0 ssajysnug 50ud a1y o sedky o oy Aol % Big Busoyg oy nduosaq yne4 |Aeidsig oIS | 28 SNLVLS ﬁm Ay g
(1ou03do)goIon0 210 yG-g| B SpLUBLD 7 ‘aioyos dnjes | feidsia smeys s | e — ) |
L SASIONUONON BuSn 34035 puo BigoRaES 291105 Yo V) KOO | oF o Sl /L
"Sjoubis 5 Busoyuow 1oy (y ndyo bopuo A 01F o Bojpuy (ano sIssvHo) (119:0) NONOD | 62
(o7 erounborg) NI INLDIL0NE | 3d WLIH) NOREY H3IHITdNY OAY3S —
g Yo pajoapag ¥ 1NdIN0 HNee 3h 5+ | &2 aviioia
[ouBls 12521 % dwapar0 J0jow Sindul payoarpag / ¥ 35WHd HOLON | ¢ s+ e L-aL-SLY6DNS/ENS 61 (0] |
(1sanba1 wodn aigojond S 35vHd HOLON | ¢ '+ NOUO3HN | 92 o/l .
210 sjona| aboyo Juasappq) Sioubs 0D} QA 0FF 1430y 4o0GP3B B}OIOYID 2 1N rSreR ~ NOILO3IO | 62 HYITIOHLNOD ﬁ© /| g
sjoubis Jpoous fara) 111 S1da93y Yo0apaa3 1poou3 /1 35WHd H0LON | | +35d| 72 /99 \
SioUBss UoRoaa 7 Goys el UL Sideody | sl uonoeaq § asing wen [euBis | ud - 351d | €2
(owondo) aigoiomd 1 g1 O TR (1W11910) NOWNOD | 22 MILNITO 2
“apO ey asoyd 7 Joj (uonniosas yq Z1) AOLF wndu Bopuy Aioyny (90WNY) NOWNOD | 1Z ﬂ
(louondo) a1GOLOND S1 Y GIPUOWNOY uBD pud - wowt | 0z (wnoiLan) 100 v | 0z L o P
ofon Bopoun Joj (uogeyosas 3 21) A0 |y puowo Bofouy il 6l (WMOLE0) 100 A8 | 1 —
(lonuows Jonposd wos) Aoy Jaquiny [2pon 25 mM: E_aus« O omoa | &F 0] - 2 Eooona | &t ’ 0z |O 0l
N 200UoA uebat) HS dN3L N | L1 (1n0) + 7 ¥30003 | L1 Iovaa3a4
N abay v - T |91 (1v190) NONQO | 91 ( ) YOLOW —
(a0 285 m,”u_s%?; sng e o NN | ol >._ZOMv§m ¥Oo4,
. ; : wﬂuw bl o vw PHONEN0 ST A NS dNaL 4N | 71 T
Y poaora (¥ow 995 (1) o) puD (%ow (1) VOZ §3/57) or00ig youy T " — —|
oo oigowweib0x usun SoUOY] o008y paads w0 AL N 53 | gl sanves [l O o J| S3143S YHA 1V Aovad434
L e | gl sois Bl RG] NOKNOD | 24 woo il HOLONW
+ LTV 1 100 1104 | 11 @ T
210}s 4001 WWOS/[OH PINY BIN U0 -zowol LI | 01 Yuamod |||0 13839
18p00U3 "(jdur JojsiuaLy 10 UoYAS) aimjosadusa) 1or0 + 70N 6 INN- | 6 21901 —
OO 2umoiaduwe) om0 Jayduy M,sah) M_E\a,w o) -8 o e il e o
G 00 JueLN3 Jano Sy Jayjduy (pUB Sissoud
505 1) 50 s 570 50 ) 3500 o () +8 03] L 00 20| £ — L= /|
s oy asod () - vona| 9 (o) Nomn0o | 9 an M
waigwy 952 0 () oz ‘(07) Vol ‘(aIS) vGi | 1nding aun) snonujuog (W) +von| 6 (xow) 1no 5w | § . I I a
waawy 952 0 () vor (0 Y0z (@us) vog ndyng Juaiin) w3 (u910) NONND | ¥ LIS | ﬁw AL \L T!
519p00Ua puo 160] Jaydwd [0 somog (Ao SI¥6IMS 103) (omg+) whd ON3 | ¢ +2 WNOS | € 61
20VZ0 XOW YW09 '00A 8 ) 4 wnduy Addng oiboy (w1910) NOWNOD | ¢ -1 was | ¢ - ﬁO‘ | m; 10— .
NADVT © XOW VOLI "OVAOE| © X0 vZg | dn Jowog 30 juasn) ysn) (o0ng+) uhd o3 | 1 +1 WS | 1 - ﬁm | N@ |-
7H 09/05 '05 ‘B1 VA 0¥ - 807 "NV 01 - 0L duy Addng gy aweN [eubls | uid auieN feubls | uid . 99"
coimes. pus suoreaaads T RSN [P O B lrsi]. [9'08] 1+'¢ _
7 [wiweiin | swonvio | e | v v || 09"
Gaav [aonwo| v _J 003 | Nolavossa eS|
AUOLSIH NOISIATY | we | 77 [ eronvoe [oves | sevisaunivad an snouvomoses aavaan | 8 | - |
! I z < [ v [ S 9

141

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

| 4 14 S 9
"o s |_owavosworsie | vz s - -
v 50085015176 _ EETET N ¥314MdAY 3QISNI ¥3HLIO0L G3LOINNOD 3V STYNOIS (TVLI9I0) NOWNOD ANV (90TVNY) NOWWOD 9
3, Toon { 329 . “M3HOS ANNO¥O NI Ze—9# SIHL OL ONNONO HOLOW LO3NNOO 1§
XITOW ‘YIMOd OVALS 143550 v
‘1-31-004-049-GL¥EXINS ‘NOILYTIVLSNI iossss "S3HONI S¥°'9 SI LHOI3H WNWIXVA 7,
Zwsonmrig HOLOINNOD ¥3MOd 1907
i T2 T ) e £hd3sso 40 (00A¥Z+) Z Nid ONV (NOWNOD) | NId N33MI38 Q31ddNS S| ¥3MOd DI901 ¥04 O0AYZ+ TWNY3LX3 '€
wigmpeiss HILNITO R y "0020618£9 (ON_¥3Q¥0 XIION 10OL ONIGNIND 3SN
LGLT6L1 ‘N/d XU0Ug ‘ZONLPLI3 N/d e Xa0U] g ¢ Jowog 3601 ‘(NN SOZ'0) OMVHZ MO (AN 9ZE°0) OMVYZZ 'HOLO3INNOD 13I¥D0S XITON OL ONIMIM TWNOIS ANIWWOOIY T
9292681 N/d X1W20ud VE0H10SM3 N/d iUy | xweoud ug ¢ nding Jojon "Y31138 ¥0 OAd Q3LVY .50} '¥394¥1 ¥O (AW 80'Z) OMV ¥1 ‘ONIMIM ¥3IMOd TV ONIANOOIY "I
v 6552681 N/d X1U20Ud 031013 ‘N/d ¥eI319 X204 ug  1du) 9y 10N
2108-22528 'N/d *ON 'C80BI0M3 N/d Yeluap) XION Gy 1SOH i
IO 'I0j23uL0) 124005 i
0112-61106 “N/d XPION 10412813 ‘N/d o1WRI9 | 00qp224 JOION B 0/) J30AU) ASFON0D | S F O0NOST | VA OFL - QWA 0N )
0200-Z4106 “N/d XPION ‘01422813 ‘N/d eIWRI9 | XION ud 07 “P0apasy japoou3 %S ¥ 00\ 06} %S F 00A0Sh | OWA 05T - OvA BOZ l W
¥200-2106 “N/d XON 4422813 N/d R0 | XPION ug 47 '0/) 2I0Aw0) | | aBelion sepun N8 | aBelion 1an0 SN | aBelioA induj amod [
Siojoauuo) Bugepy SBumas aBEIOA Jopun puUE SBE}OA JOAD SNg ﬂmu nmu
YEG-xwx a4 dmyoog
0¥ "M 'S °H 168 11 (sayour) suoisuawig 4 (W11910) NOWNOO | 0Z 7 JE—
v = Aip Wos v 10 20-gF 2iompI0i Bununon ! {a0rc+) a3 | 81 MOT4 HIV
Busuapuoa-uou 436 0} %6 | Apungy awen [eubis | uid (11910) NonNoD | 81
2. 08+ 0) 0, 0b- aunjosadwa] 2boI0)g 10}03UU0D) Jamod 21607 (00AG+) ¥Md ON3 | L1
2,09+ 9 0.0 amoiaduiz) bunosedy — -M TVH | 91 = =
3b0)s Jndno aboyon 4By wos; pajoios: Aeyarduion 3607 vonops) sayydury | |14 NOWVINWNOD | = PPy e |
v TWH =
2 § 0} dn ajqouny uipwpuog doo7 Jaun) oo | n -\ TNH | 71 w_%wmw_o-_‘m&r_wm@w 1SOH
030K zpy 67 | fovanbay Bugouas g g A TVH | €1 3d ¢ E
Kiowaw o[j0/oA-Uou U1 paJOjs 210 SI9}PW0I0d [y Kiowa 2[30jop-uoy B03/SH| S -n TvH @ L Q
g “ssajowioiod buiny ig puo uiob o | NOUV3H0 HON | O +0 TVH Vi o 1SOH
1oy a5y uonooNWWES jouas paeds 4By Z67-GH 80351 1 oo o B! "
1snfpo o) siajpwonuajod oy KoYBIp 125 SiaewI0d Iy pauny Ajoybig JNILNI0 HOLON | Y oma s s E
SONJOS | 0IISIONUOON PaSOQ | SHOPU S 2JURI9 N3N0 INSLYVAH | H 9_“ fal
/ vod 7¢754 au) Busn papooumop 210 siejewoind Iy ajqounbyuoy a1omyo5 Yosaos |3 -8 300003 | 8 n ot
19 doys | *Ayod ou s Buwmy puo | T 0| 3 +8 ¥3000M3 | ¢ L &1
dn-yos o} ad0piajur uo s paads 4o Vod 150K 2£2-54 o oo -2 30000 | 9 ﬁ . Q —
“suopoayddo Auows 1o] sx0ay ) +2 w0003 | § 1naino [~ - 24 c9ce vZIMe sllC7
ooy Ko 105uas o 0] a3 3y Sajo | o L oIon | HOLOW r — LR _ 168 .
“si0jon ssajysnug soud sauy Jo sadky o Joj Aoig % brig | Busoyq oy INNONN0 SN | 9 s | ¢ e =
(louondo) a1GoyOND 210 3G-91 PUD SRULOKD 7 ‘2I0NyoS dnjas JECN “won| 2 ¥ 1ndNi -
L OISIDNUONON Buisn ajqojods pud ajqo}apRs 20an0s ndyno nvd add | ¢ Tl ov
“sioubis 50 Buuoyuow 1o (yg-1) Indyno Gojouo A 01F 10 Bojouy iz + e =
uweN eubis | uid s af 0/l
(12137 apgowwiobosg) w3 houd33 | 1 019U $08qPa5d 1010 AVIdSIa ﬁ
aigyodwo) 1| N0 303 P3O | [ yopduosaq yned | Aeidsia sn _.«m_.m = o )] HITIOHINOD
oubis 19501 7 Gwapan0 J0jow YQuUU ‘Sl UoSod —/+ sindu pajooipag Toeia STORIS s 8
(1sanbas uodn 210000 | Tr;m | N; -
a0 sjena] 2Bojjon Juasayq) SIOUBIS 0O} QA 0T 1020 Y00Gpaa Jajauioy0| (oN9 SISSVHO) H3IHINTdAY OAY3S 2 e
sjoubis Japooua jena) 11 S}deo%y Yo0apaay 1apoa] INHINY3 ADII0N | 3d -1 WNOIS | #2 Ivioia 098 o ®
sioubis wogoasQ B dalg ral 1L Sideo%y | Sinduj vongaug ® asing v INdINO HSN8 +1WN9KS | €2 1-31-GL¥6ONS/aNS
o) - / 4 35VHd ¥OLON | ¢ - T Cle_= ||l
<l 7 NS | 22
4 ——|
3pON Yuany 3504d 7 o) (LONNOSAI 1 Z1) ADIT yndu) Bojouy Kioyxny S 35vHd HOI0M | 2 +7 WNOS | 12 O/l
“(1ouodo) J[QOIOAD SI Y G| *PUOWILIOD YLD pUD 8 1NdIND HSNHA 100 207y | 07 H3TIONINGD
‘Ryojan Bojouo o ?;o;esw 1) NIF | ndu| puowwoy Bojouy / L 3SWHd ¥OION | | ('XW) 100 20N | 61 N E] .—.Zm._mv
(1onuouw 1onpoid way) Aoy Jaquin ppon 9 | adk| saydury SweN eubis |ud D0 Nonoo | &1
N sboyon vaboy indino JoloN (0TNY) NORNOD | L1
0 uabay [ouiau) st o1
a1q0) 995 aboyonapun sng (aN9 SISSVH) 0 il
a0y a8 SBojonarg g ONHLME IALDLU0NE | ¥ Frath ozll= =161
| s s 3 1) o g | (03/5) o oy | | (ST T € 0 € N[ €1 (ATINO OWs ¥04) V_W_Mmpnom__mu_ .-
(xow (07) 01 *(Q1S) ¥S1) Waund aigowwoiboid uaym sayoyo] wosj0a3 paadg Mo | | (3SVHd 319NIS) 2 3NN OV | T | 2 e
T LT+ e
aqo] 935 | UONOIPU] SNIO)S (35vHd 319NIS) | 3NN OV | | = vor s
| N 1353
N0} UoROILOY awen feubis | uid OaAl -
SIS 001} WWOS/IOH PIOK 3N UBYOI) ndul o -~ 0ol Woo S3IY3S VHAV g Movad3iid
2pou3 (0dur J0JSILLAY) 10 YOyMS) Binjosaduwa) JaKo 0| 6 @ L LS HOL10ON
10joN -aimpiadwzy om0 oyiduy  -aB0jon sapun/ar0 ) “3nd| 8 ¥3amod _ 13834 e 8
§1g 90 Waun> JaKo Sy yiduy (pub sissoyd) " ad 21907 -
3500 0} as04d Jojow 'snq 9 0} asoyd iojous BN | L | L
i oy 1 uonaoid ynain youg ymig s woxd | 9 (1n0)-2 ¥3000M3 | 9 - L)
a Wequy 057 0 (07) YOI ‘(QIS) VGI | Inding yaun) snonujuod Wl | § (1n0)+2 ¥3000M3 | § 5 xluﬁ _ . ! ' Clle_s ]|l
waquy 9,52 @ (01) voz ‘(als) vog | Wding waun) 1039 (W1910) NONNOD | (1n0)-g ¥3000M3 | ¥ 9 .Z
$10p03U pUD 1Bo] 0D (10 SIkOg (60 51760NS 103) @S | ¢ (1no)+8 430003 | ¢ ! \\L T
“20AZO X0 VW00 ‘UM 8% O 4T wduj fddng 21607 s | ¢ (1n0)-v 300083 | ¢ 61l ﬁ . g .
OVADYZ © XOW VOLL ‘OVADE| © Xouw vZ6 | dn Jamog Yo uaung ysniy) @3S | | (1n0)+v w3000M3 | 1 8'0G] 00°¢ ﬁ A ,‘N;
ZH 09/06 "0 'D1 "JWA 0¥ - 80C "WWA 01 - 01 Andu) Addng oy sweN [eubis | uid aweN feubls | uid cg
saInjea pue suopedyads 10}23UU0D 1S0H 10}93UU0D O] JaIIoAUOD - $°98] 0p°¢ o
W] 7 | eemsw o s v |- | [ ]
Gaav [ asonwro]_awva_ ] 003 | NOILAI0S3a [aa]anoz]
AHOLSIH NOISINY |
[ | z v [ S 9

U.S.A. (310) 322-3026

Glentek Inc. 208 Standard Street, El Segundo, California 90245

142



Appendix L

| z | ¥ | S 9
L0 L 1zns | v Sive wiwf_ vz_ames 434NNV 3QISNI ¥3HLIO0L
5 00067015146 _ V3LSIONS | O G3LO3INNOO 34V STYNOIS (WLISIA) NOWWOD ONV (90TVNY) NOWNOD 9
Q-ININ '43MOd O/aLs €1d3550 _'.: [ M3¥0S ONNOMO N3FHO Ze—9f SIHL OL ONNONS MOLOW LO3NNOD NG,
. . Ad aaw Bt vmas Y
1-31-000-949-G L ¥6XINS ‘NOILYTIVLSNI 5sss T imn Sor = > wvinow E E 'SIHONI G¥'9 SI LHOIBH WNNIXY .
susoumwg o] s000r = o0 N % ’
OO e s 0 oo SIS0 [ VTN ] 007 % X vmono S ¢ "HOLOINNOD ¥3MOd JI907 40 (0QAYZ+) Z Nid ANV (NONWOD) | Nid
s seus o +
W EEs NILNI1D W B Q W NIIML3E E:%ﬁ:w si mm;vol 21901 mow 20A¥Z w«zmm;w <
- D . NN 180°0) OMVEZ OL (NN SOZ'0) OMVKZ
isizelT /d A NS ”z\q_ LD 0001 g L 03 2601 % F 000 09 %S F 00A0SZ| OVA 01 - VA OIL [ | "MOLOINNOD 13¥00S O-ININ OL ONIMIM TWNOIS ONIWNOOTY Z
9Z4T681 N/d X044 60310513 N/d owely | xueoyg ud ¢ ;__E 010N % 7 200 061 %S T 00N 0SH | OVh OV — O 802 M3L138 4O OAd Q3LVH 0.50L v
BEVZE81 N/d XU0Ug 30310613 “N/d IRl Xwaoud ug § Ul oy Bejop Jepun sng | sbejop 1eA0 sng | sbeyon indul 1amog 430UV MO (AW 80'Z) OMV b1 'ONINIM H3IMOd TV ONIWNODIM 'L
2108-225L8 N/d Xel0N ‘80810 :N/d Fojuel) XIO Gy JSOH sBupes aBEOA JapUn pUE 8BEYOA NG Sng 10N
800-0VZS-0Z€0L N/d WE ‘02501013 N/d %eiualg | Iipusyoog "Q-tun uid 07
3A0006-02101 N/d WC “0ZI01Or3 IN/d ¥oWaI9 | g U 07 000pacy JojoN ooz | ¢ (N9 SISSYHD) L MO 14 NIV L
800-0V2S-95£01 :N/d NS * 95010M3 N/d Yeiwalg | 1pusy0g ‘Q-tuN uid 9 (v11910) Nowoo | 1 ONHIN3 3ALJI0N | ¥
3A000€-9€ 101 N/d S ‘9£1010M3 N/d AW | g Ud 98 '0/1 SloAu0) auieN [eubls | uld ﬁamsa L) € NN V| €
s10)08uU0Q Bunep 10}08UU0Q Jamod 21607 3SVHd FIONIS) 2 NN OV | ¢
(35¥Hd T1ONIS) | N ¥ | | |
HG-xeRx a duoog —
v h Ko H 169 1 (sopu) suopvawg | | LIV NOLVIOANOD [ = suieN [eudis | ud|
= ndu) oy MOOHS 01410373 F w O H —
¥ = kb wais o 0 z5-gf aiompioy buunop nvd TWH| = 2d 40 MSId ‘NOILNYO
BusuUspUOS-UOU %6 0} %8 fypuny INO0A ¥ 0 GRS | 8 | € i 8
2. 08+ 91 0. 07~ ampsdusa] aboioys 03/SH| S oEsH | L @ b
2. 09+ 00,0 omoredua) Supoedy| | NOLVI0 TN | 0 ol s g S 1SOH
83/ 1 | B
abojs 1ndy0 oBoyon 4By woyy pajolost Aajerduos oo xS o | o "
ZHy £ 0} dn aigoun] ipipuog oo JuBLing 31430 HOLON | Y (WI90) NOWN0D | ¥ S —r
" NI INSIVAH | H C oi
k] 24y 67| Kowenbaiy bumoyns Wi | awas | ¢ S 1l S 2 L ) al
Kiowaw ayojor-uou Uy paiojs a0 siajawoiod |y Kiowapy aj0jop-uoy #ov8a104 | 4 s | ¢
sizjwoiod b} gjg puo b o s 430008 | 3 Qs | | — | 8
10y 300a1u; UONOINWLD 0uaS. pa0dS UBLY 767-5H N 0| o e v ) €l 9¢ gl
| auey jeubls | uid . o)
15nipo 0} siajpwonuajod oy “Aoybip jes siajawoind Jly pauny Ajoybig ) [ N @ N N
SN BN S AR S S epaue) o 1ndino Yl el . —
/ wod z675% o busn papooymop a0 siapwoiod 1y aiqoinbyuoy aiokyo5 o - HOLON o 16°8
13 Go5 | hod ou 51a § Poay ZSrL Buny puo S (In0) -8 4300013 | 9
dn-12s Joj 30DLAYUI UONOIWNWILIOD 02 PaRGS U Vod 150K Z62-S4 w3 aidd | € (1n0) +8 ¥3000N3 | 6¢ | Y 1ndNI
s | 2 (1n0) -v ¥3000N3 | s | ov
W05 10 J0SUBS [0 Jo) PasU B} SAOUILI3 110V4 Ho¥dT3 | | (1n0) +v ¥3000N3 | €5 @) \ |
SI0J0N SSalysnig 9504d 3oy o sadk) [ Joj Aoig B Bnlg Bussoug oy uoduosaq yiney | Aeidsig QNS | 26 HIATTOHINOD
ouoNdo)oIgOIDAD 210 Y01 B SLLDYp 7 ‘Bunwyos dnjos feidsig snieis Qs | 1 AV1dSIa —
)S2ONUOON DU 940005 PuD 9GO 29105 kD D) N0 | 08 SNLVLS
sioubis 50 bupoyuow oy (yg-Z1) ndino Bopouo A 01F 0 boouy (an sissvio) | () NOWROO | O \
ONHI¥G N15II0N | 3d (L90) NOHOD | 62 )
(P17 aiqouwoBosg) oot [— X
aigoduwoy 111 Wding yo pajoapag Y 1NdIN0 HSNAE ASH | HIIHINdNY OAY3S ﬁm Sl N;
- / 2h 6+ | L2 R
Joubls 10581 % dWwayian0 Jojows “YqIyul uonsod —/+ sindu; pajooipaq Y 3SVHd HOLON | ¢ 09°'Q —/
(1sanba. wodn aigojono S 35VHd HOLON | ¢ * NOLO3 | 92 | wiiold )
310 sjpn3 aboyon waiay) SIPUBS 04D) DA OFF 10090y r— & 1o Honee - NOWORO | S L-31-GL¥6ONS/aNS 6l |
Sioubis 12pooua [ena) 111 Sydaooy ] /1 35 BOL0N | | + 350 | 42 | mm,_._%n_._.zoo \'ty /
sioubss uonoasq 7 doig foNa] 1L S\eoay sweN jeubls | uid - 37d [ £
jouonydo) a(q00AD S1 3 G| IO 100N (W11910) NOWNOD | 22 o]
apop yaun asoud 7 Joj (uoniosas 4 Z1) AOLF (90TY) NOWNOD | 12 M3ILNIT1O
ouoNjdo) BIGDLOAD SI ¥q G| PUDWWOD JUBLND PUD - HOVL | D2 (TWNOILA0) 1IN0 AVI3Y | 07 —
ofoh Booud Joj (LONM0S34 39 71) AOLF Wnduj puowwoy Bojouy +on 51 (WOIG0) 10 AT |61 16} S
(lonuow yonpo.d woy) Aay Jaquiny PO 835 2] Jayyduy i) vowmoa | o o) - 7 50 |8 —
VN abojjop uabey —
R (1n0) + 7 ¥3000M3 | L1 07 ol
VN ,55 Iousiul ~ ¢ TV |91 (WLI90) NOWNOD | 91 @)
oKL %25 ° Mﬁags 8 +¢ W[5l s [ 5l —— —
298 25 i AL S dNaL MIN | ¥ (AINO OWS ¥O4) NOLOW
poaoka (xow 99 Q1) awny pud (xow (01) oI (@03/57) o008 o P W Osw e o —
(1S) ¥51) euns oigowwDiBod usyn Sauoj0] awonoa[y peads #o 1 .=.
sy w05 o300 Snojg iy BUBLUIES NOHNOD | 21 oanvz+ HIl e P »ovad3i3d
o +UTWH 1L 100 110V | 11 woolf] © [s} S3iyH3dS VHA TV NOLON
20} 103} WWOS/|OH PIOAL) I LN | 01 .
18p0ou3 dur Jojsiwsay) 10 yoyks) aunjosaduwsy Jano +720M 6 - | 6 @ 1
oion omeada) 10 sy 2ojor apun/ o0 —aoal s i s ¥awod _ O] [zs=y
s1q 00 Jusind 1aNo Gy Jayidury (pub sissoy)
o0 skt 00 570 50 o s s [TETI 100 90w | ¢ {—
‘as0yd 0} ssoyd Jojou WOy UORRIEIY YN YU U201 Y0y -von) e (901vw) NOWNOD | 9 Ll (@) L
Woawy 057 © (07) V01 '(QIS) VGl | 10Ging auny snonuuop +voN| g (xnv) 100 90NV | & ] 0
Woawy 952 © (07) V0L '(0lS) VO£ 1100 i) 1038 (w1910) NOwnOD | -2 Mos | v
SIpooU puD 2ibo] oD |0 Sioog (50 51460NS 103) (oms+) und o3 | ¢ +2 NS | € ﬁm . i 7
O0AVZ® XOw Vw0 "O0A 8y O) 42 anduy Addng 2607 (WW11910) NOWNOD | 2 -1 WNOIS | 2 . ==
VAOYZ © XOW YOLL “WAORL © Xouws vz | A Janog Jo juaun) ysniu) (oms+) ud N3 | 1 +OwWNs | 1 6l - ﬁw. Omg 007 -
ZH 09/05 ‘08 ‘01 '0VA 0¥C - B0Z 'OVA 05} - 01 nduj Addog gy aweN [eubls | uid aweN (eubls | uid ﬁh. | NH_
sainjeay pue suogeoyoads 10}08U0Y) 0BAPa3] J0JO 10}08UU0D O] J3]j0AU0D = oy il
wr [ 11 [ era3sso | oee | 3svanay Wi | v | | ﬁ . ; .
(20l ) T | ol | -~ 7'98] 0¥'¢ =]
HOLSIH NOISIAZY |
| I z [ ¥ [ S 9

143

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

| [4 £ 14 S 9
50 ]| owaooereorsive s reist s
B 30072015176 _ ETErEET R 4314MdAV 3AISNI ¥3HI390L Q3LOINNOD 38V STVNOIS (IVLI9I0) NOWNOD ANV (90TWNY) NOANOD 9
5y Ta00n | 325 o M3YOS ANNOYO N33WO Ze—9# SIHL OL ANNOYO HOLON LO3NNOD 1§
XITOW "¥IMOd IHOTALS oINrZo . . .
1¥1-001-090-5LYBNS ‘NOLLY TIVLSNI =57z o maz.ywwwzmﬁzmwmo__{ oo
sa00s =
MO s> votoom o oo OINNrZo SN 40 (00AYZ+) Z Nid ONV (NOWNOD) | Nid N33ML38 03MddNS SI ¥3MOd OI907 304 OGAPZ+ TWNM3LX3 '€
SOLLTZT0ME XV S ZE UG .
wgmeeiss MILNITO g | whosdav 002061859 :ON ¥3Q¥O X31OW TOOL ONIWINO 3SN
e ) o g 7 mog 9601 (AW SOZ'0) OMVHZ ¥O (AW 9ZS°0) OMVZZ "HOLO3INNOD 134D0S XITON OL ONIMIM TWNOIS ON3WNOD3Y T
9757581 N/d XR0Y4 VCOH10G13 N/d HRI9 | Xuaog uig ¢ nding Jojon | ¥31138 HO OAd Q3Lv¥ D.501 “¥39¥V1 ¥0 (AN LE'L) OMV 91 ‘ONIMIM ¥3MOd TV ON3IWWOO3YH I
v BCYZ681 N/d X20Ud $041093 “N/d I Hwa0ud ud  du) Iy - ﬁN.whg 00°¢ 310N
2108-22548 "N/d *ON 'CB0BI0M3 N/d eI YION S "YSoH . X o ngl 61"
XaION 10)32UU0Y Y1005 %S F O0A05Z| %S 7 00A09[%S F O 0SZ| vA 051 - Oil T [4 L 0s ‘Xz
0112-61106 :N/d ¥9ON 110412813 N/d o\U019 | R009p923 J0ION R 0/} JlIoAU0) % F 00N S6¢ | %S F 00N 051 | %G F O0A 0%7 | OVA OVZ - 802 I
0200-29106 ‘N/d XeION '011ZZ8r3 N/ *o1ueIo | xaloN uid 0Z P0gpaa Japodu3 sbewon | ebewon | ebewon | aBeion -
420027106 N/ 0N 21322813 N/d a0 | XeOH ud 57 ‘0/1 RIow0) uabay spunsng | Jenosng | indujsamod MO14 oIV [
si0}28uU0D Bunen sBuges aBejjoA UsBay B '9BEIOA JopUN ‘SBEIOA JOAD SN
YEG-x0x )14 dnpog ¢ ﬁ — U )
007 M ‘299 H ‘006 (sayour) suosuawg (N9 SISSVHO) (TVL1910) NONNOD | 0T 24
Py e —— oo oo ONIHLNVA INLO3U0N | 3d (omc+) g 23 | 61
- AD W3S i o Zo-gf aiospivii 5 . (ome+) whd 23 | 61
buisuapuod—uou %G6 0} %S | [ V INdINO HSNA8 (11910) NONNOO | 81
2. 08% 91 2, 09— | amosadua) aboiojg /8 35 HloN | ¢ (0A+) Hid ON3 | L1
2,00 92,0 amoiedue) bujoiedy S 3SWHd ¥OION | ¢ -h TVH | 91 MOOHS Q1410313
a6ojs Ao 2boyon by wosy pajoios: Aiaidwod 3160] 8 INdIN0 N8 0TV | S 40 XSk ‘NOILNVD
/ 1 35VHd HOION | | - -
2 ¢ 0) dn ajgouny pipuog oo waun) - A TVH [ 91 G
10210k 2 7 Touanbaiy bUYAS hd “Emz feuflis | wd +A TVH | €1 € L
Kiowas apoion—10u ) pasoys 10 Siojewoid [y | KiowaN a1oion-uoN Indino JoioW -0 T | 21 | Andw
1 ov
8 “Spuniod buum g pub UH 1o @ Sss) 0T 1 ¥ 1SOH 1SOH
104 300BYUI UONOOUNWIOD [oas paads by 7gZ-Sy (N) -v 3000N3 | 01
Jlpo ) sieppuwonusiod oy KoY 195 S0 ouny Aoyig | | NHL3 NLO3UOK | ¥ | q B Q
[T ——— i ] EEEENEE N 0+ 005 | & s o
e G Tacwid 3w 7 N w | 7 | 1) -1
/ viod 7758 24y busn papooiumop 310 sioppuiod iy aobyuog siwyos || STHd TNIS) T NN 3| ¢ (N) -8 2300003 | & n 23 21
(35vHd IN9IS) 1 NN O | 1 (N) +8 430003 | £
1q dojs | Kwod ou 'Syq g pogy )1 Buum) pud
dn-yas 10y 20, oownwwos puas paads Yo Vo 104 262-S¥ swen [eubls | ud (M) -2 ¥3000N3 | 9 | €1
suogosiddo Auois ioj Sw0d] | Sayiduy 10 () 47 ¥3000K3 | § + |ﬂ\ 7/
NWWI0D JO JOSUAS [IOH JOj POAU oY) SAYDUIWIY U] Woy ows dN3L YOI0N | _w._ﬂm..ﬂ,% |_ kn_ ad
SI00 Ssaysng 25o4d a3y Jo sadky 0 Jo) koig % bnig | Busoug oy et | ¢ NI | € ool
1 | (louondo) aigopon0 210 yg-9) pub SRULDYD 7 ‘aomyjos dmyas | | (1900) NONOD | | - W | ¢ v N3O
OJISIDNUOJON Busn a(qojods puD a(qoyoaRs a2inos ydyno auwe [eubls | uid Py L]
spubis 45 buuoyuow 1o} (yg-z1) 1chno Bojouo A 01F o bopuy 10p3UL0D 13m0 91607 oweN eubis | g (@] ﬁ @.@NNQ ® =
(o) apgowwobosg) | i5pauu00 %08qpasd JOI0N N ; LI
aapoduc) 11 | 1ding oy payapag 110V NowvInNmOD [ = AV1dsia 006 s =
Joubis 12581 Gwaa0 J0jow I 'Sy uosod —/+ Sinduy payopag s TvH | = snivis ® o 0 \ |
(s50nbas uodn aigojono | | JV00A 430NN | N — ﬁOAm | Ng ﬁ g 17
a0 sjpnaj aboyion Juasay) sioubis 0ya0) QA 0§ 1da%0y woogpaay pwowny || gl g . LA 43 0O41INOD
: - H3IHITdINY OAY3S Lv'8 5 e
sioubis 1apooua ona| L1 510800y ¥00apa3 13p0ou3 oIV e | 0 19K [ ¥2
1 aviiola s =
sioubis uogoang B dajg nal 111 $1080%y Sndul uooaq B asing FIGINE +1WN9ss | £
el ) ouoydo) aKIoND 5 14 G e —anm0 won | ERT I L-VI-GLY6ONS/ENS ==
90N Juan) 304d 7 10y (LORNI0S) du) Bojouy i)
PO Jua1in) 3s0yd 7 4oy (Uoyosal 3 Z1) 01F | ndu Bopouy fonxny | SN0 NS | H WS | 12 | 2=
“(10uondo) DIqOJDAD S )G G| 'PUDWWOD YUALND PUD ey 1N0 90WNY | 07 e =
*kyaojon Bojouo oy (uonniosas ¥q z1) AOLF | nduj puowwo) Bojouy T e 3 (X) 100 90 | 61
(jonuow Yonposd wosj) Aoy Joquiny [9pON 235 a0k soyyduy | A |
I nan i | > (W11910) NONNOD | 81
ai00] 235 abojop uabay
ol o (90™NY) Nooo | L1
(Buioo> 10 paoioy uyw) WO 'SWD 0F uabay [ousyul et (o0
L w9 | 5 g Joviono sng | a
=u| 8 10 1nvd | 51
al00] 35 aboyoniang sng
T | Q| € L8N | ¥}
— p2a3Ka (XOW 535 0}) AWy PUD (X0W () VO (803/57) 100, ynoa) | e oveasa4
[ uasin> aqowwosboid uaym say10] 00213 paads wo| nvs e |z |
(00 o1 (o) 1) 3 , | , e | (KNO JWs 10 HOLON oz l51
o001 05| uonoopuy smoig ayydury 1nv3 howd3 | | | -
o) uonoywwoy | | | uonduosaq une | Aedsia N Os | | Sanvz+ e =
05 004 w04 P 1w w0 o0 SIS - ¥/ ol S3IY3S VHA TV =
s2pooug -{yndu J0jSILLAL) 10 YOYNS) Bun0sAGLE) 1aN0 + a0 6 s 8
Jojo “aimosadwa) Jano Jayduy “sboyjon sapun/sano sy | 8 T3nd] @ H
SN 00 e r0 Sy yduy (pUb SISOUR) S i3s3y ﬁ e e g MOovdd334
3500 0) 9504d Jojows 51q 9 0} 3504 Jojous GRS | L 30 | L ® 8 SOLONW
asnud ) asoud 10y 1 uomay - x| 9 (1n0)-2 ¥3000M3 | 9 - - = =
al | Waauy 252 0 (K) vou (01 Vo o Juesn snonuuo) | s (1n0)+2 30003 | § 680 ] 5
I Waquy 257 @ () YOr ‘(01) Y02 (a1S) vos | 1nding yuaung woag (L1910) NOWNOD | ¥ (1n0)-8 ¥3000N3 | ¥ [oloN7)] - . T e 8
510900 pUD 31B0] (L0 SIYBONS 104) oI | ¢ (1n0)+8 300N | ¢ Zllle sl ]1
J0APZO X0 VW09 ‘A 8% O} 4T ndy fiddng aboy s | ¢ (1n0)-v 23000M3 | Z '
VADYZ © XOW YOLI ‘VADS| @ Xow vz6 | dn Jamog Yo yuaun) ysnuy) I | | (1n0)+v ¥3000N3 | 1 - T
H 09/05 '65 '01 "WA OVC - 80C "OVA 0£1 - 011 ynduj Addng 9y aweN feubls | uid aweN [eubis | uld ﬁm*#@Q | ﬁw,omg 007 - i
Sainjea pue suogeoioads 10193UU0D 150H 10193UUOD O] J3)IOAUOD Sl'o [oe)
e [vanowin | omeven | cs v v ] - ~ [97101] 0O¥ - zT
Gaav | azowwio|_siva ] 003 | NOILAI0S3a [/u[anoz] wr | 17 [ eionves [oise | T18v.s3un1va ONY SNOILVOLIOIES GaLvadn | O
AHOLSIH NOISINZY | we | wrwein | uanrez | ieze | 319vS3univad Y SNOILYOIAI030S Gavadn | 8 |
[ | z c v [ S 9

U.S.A. (310) 322-3026

144 Glentek Inc. 208 Standard Street, El Segundo, California 90245



Appendix L

| 4 g 4 S 9
| 40 | 133HS | OMA'S-000POLGLYE FWVN 3 LGL8 | WIS
5 Lu?g_.m;m TV ISIPONS 4314V AISNI ¥IHLIO0L
ray _ scom | 335 Q3LOINNOD 3uv STWNOIS (TvLI9I0) NOWNOD ANV (D0TYNY) NOWAOD 9
Q-ININ "¥3MOd IH/01/ALS oo 41 ey M3IHOS ONNO¥O N3O ZE-9# SIHL OL ONNOMO HOLON LO3INNOD N5/
. X .
1°¥1-990-490-5 LY6XINS "NOLLY TIVLSNI e En:g o= "SIHONI 29°9 S LHOIZH WNNIXVW T,
T — TIOAVIO | VTIWHIN | 100% = 0c waioza . . YOLO3NNOD ¥3MOd 21907 40 (00AYZ+) Z Nid ANV (NOWNOD) | Nid
st  MILNITO p— = [z9s] o0¢ N3IML3E O3NS S| HIMOd D907 ¥O4 OOAYZ+ TYNN3LX3 '€
Y200 0 ot va | whoday . . ° ! :
h . - ﬁw ._L 61 - . . (AN 180°0) OMVBZ OL (AW SOZ'0) OMVHZ
LSLT6LY N/d XUa0ud TONPLIS N/ Wowerg | uaoug uig ¢ amog 9600 | [y 3 o0n 0ge | % ¥ 00A 09 |5 ¥ 00N 052 [ Owh 0gk - o1l ‘Xz 7 i ﬁh [4 ; 0S “4OLOINNOD 13HD0S G—ININ OL ONINIM TWNOIS ONIAWODIY 2
9247681 IN/d K04 00410513 “N/d oWRly | Xua0ud Ud € MO0 JOION | e 3 900 G6S | %6 F 00A 051 | %6 T A 057 | OVA OFC - 802 431138 ¥0 OAd Q3lvd 0.501
BEVZ681 N/d KUOLG 0310613 N/d I xwaoyg ug 7 1du) Jy aBeon aBeon Beron aBeyon ¥3OUVT MO (AW 1E7L) OMYV 91 'ONRIM ¥IMOd TV ONIWNOOIY 'L
2108-225(8 “N/d X310 'CB0BIOM N/d iRl XOION Gy 150K uaboy spunsng | A0 sNg | indujsamog ORERIE, ‘310N
800-0VZS-02501 N/d HE ‘0201013 :N/d ey 124908 ‘G-1uN ug 0 | | SBumes aBejjoA uabay 3 ‘abelioA Japun ‘@BelOA 18RO ShE
IN000E-0Z101 N/ NE “0ZL0IONT ‘N XolUBI9 | WE Ui 07 “4o0apod J0jON — ﬂMﬁ.
800-0VZG-98501 N/ W * SEE0IM3 N/d "leI0 | [Pysog ‘G- ug ot | ¢ (09 sissv)
k - : (w19i0) NOWNOD | 1 ONHINVA JLOLUOK |
JN000¢-98 101 N/d HE '9CI010N N/d ¥Ie | HE uid 9¢ "0/ Jaonuon
siojosuL0y BuREly swen [eubls | uid (3SVHd JIWHL) € NN ¥ | € ad J
10J08UUOD JaMog 0160 (35¥Hd J19NIS) Z 3NN OV | T \
g GH0k ang dnpog | L gy 0Nis) | NN Y| |
00% M 299 H 006 1 (sauoul) suorsuawg
£ o wons o 5 -5 Siowpinn S 13 Nowinnod [ = aemﬂ”hm%* ud
usuapuos—uou %56 0] % 10w TV | = |
2. 08+ 0 9, 04— ainosaduy aboioyg V00 0NN | o | 8 1SOH
0.09+ 01 2.0 aimpiaduia) bugosady R [ s €
36015 yndyno aboyon by wosy pajoios: Apyduwos 0] NOUVE3d0 WHHON| O o 9 Ne Q
Zpi ¢ 0} dn ajgouny \ipmpuog oo Juaung 8351 1 wl| s \ u
dNALIA0 HOLON | W
jooidh] 2Hy 67 fouanbaiy buloNS Wi (TL191) NOWNOD | +
Kiowauw ajooA-uou Uy pasos 210 SiajwI0d Iy Kowsp apjoop-uoy | | A0 ANSIGH | H s | ¢ s
siowoind buun) glg puo uob o ovemed | 4 sh | 2
10} 30DJBYUI UORDIUNILIOD [ouas paads YOIy Z67-SH Diwd 30003 | 3 Qs | |
151po 0] SiajaWONURI0d Oy P o5 Siojw0I0d pauny Ajoybig nan Ovi| > 1
: o7 aue jeubls | uid
SIONJ0S | OISEONUONON PaSDG  SHOPUL S 10819 an
/ viod 775y o4y busn papoojuop 210 sioewniod apgoinbyuoy siomo5 ovrongo sl a 1o18uL0d soH L 9¢ o N| QL
g doys | ‘fuod ou 'syq g ‘pnogy 7'G|| bumny pup S 1nd1N0
1105 10} 99053 UOREONLILIOD DU Poods UBIH W 104 267-SH o) 8 (1n0) -8 43003 | 9¢ ST [ —
o Ao 1) 1903 5wy Ty 10 s Qd | € 1n0) +6 330003 | 5¢ ™)
UONOJILILIOD JO JOSUBS. [[OH 0} P3O BY) SAYouIIT 1nvd Wy | ¢ ) -v 430003 | #6
3010}y ssalysnIg 30ud ai Jo Sadky o o) Aoig % Big Busoug oy v nowd33 | | (1n0) +v ¥3000N3 | €€
(0u03do)eiqoyon0 810 Jg-g| 7 SPPUUDYD 7 ‘auom0s dmas uonduosaq yne | Aeidsia Qs | 8 ﬁm . wmmg 0 \ ,
DUISBONUONON BUISN 31GO[03S pUD 3Igo}3RS 220 Jndyno feidsiq smers s | 18
: N .
siuBIS 50 Bupoyow o) (Jg-z1) N0 boppuo A 01F 10 Sojouy 50 nomnoo |6 @ Avidsia 006 HATTOHINOD
a7 3[ouLLL0BOs) (N9 SISSYHO) ( SNLVLS
ajqyodwoy i1 1dyng oy pajoaipaq INHI3 103104 | 3d W1910) NONOD | 62 # ﬁ 0G| Ng
[oubis 19521 % dwayieno sojow Sinduj payoa1paq v INdIN0 HSNHA O0h G+ | 82 ’
/ ¥ 35¥Hd HOLON | ¢ 00 &t | L2 H3IITdNY OAYES Lv'8
ain sjpra) sbojon uaseyc) SIOUBIS oWD) O0A 05F 1850y ¥o0apsa3 JaPUOYP0L S 35Wd 501N | 2 + NOLLORO | 92 WwLoIa —
Sioubis Japooua fena) 1L Sideany Yooqpaa3 Japoou3 8 1020 HeE - NOWORIO | 62 LVL-SLYBONS/GNS 61 (@] L
sioubis uoRoa 7 Gois aa] 1L 1de0oy Sindu) uooeiq B 5Nd / 1 35vHd ¥0L0N | | +35nd [ 12 on —
ouondc) agEpEno 5 e feuBrs | U - 35d | €2 HITIOHINOD v/
apopy juaun) asoyd 7 oy (uonniosas 1q Z1) AOIF yndu) Bojouy ioyxny Ao Jojop (TWL1910) NOWNOD | 22
(Jouondo) 2iq0IOAD S1 g G| PUOWIWIOD JUBLIND pud (907T¥NY) NOWNOD | 1Z W
‘foojen Bojouo oy (uoniosas Y9 1) AOIF ndu) puowwioy Bojouy oo (WNOILAO) 100 AV | 02 V—WhZN.—g
(lonuow yonposd wo) kay Jaquiny japo aag + HovL | 61 (WNOLLA0) 1N0 AV13y | 61 [¢)
L 2 2boion uebay (w10) Nownoa | o1 (o) - 7 430003 | 1 = |2
(Buyoos 10 paoioy ) HOG SwHQ 0¢ usbay jousayy) s | 2 10) + 2 o | 11 0z oL
o901 25 sbojonapun g — ¢ T | 91 (W11910) NOWAOD | 81 (@)
2190y 335 abojowang sng + ¢ TVH | S Qs | 51 v_w_Mmhn%%u_ —
) Poaxa (¥ow 995 (]) oWl puD (X0 (1) VOZ (803/7) ow0oig oy Tl s o | o1 (AINO NS ¥O4)
(07) ¥o! *(01S) vG1) Wweun> aigowwoiboid wayw sy w0933 pads no
oL 555 Ty AR NS | €1 4
 m—
ey uoppiuIL0y Noncs | 21 oanve+ 5 )| SIS VHA 1V Xovadd3d
a0js Y003} W30y pIDNL i UBoIG 100 11w | 1t 00 MOLOW
Jopoou3 <(1nd J0jsILBH 10 YoMS) BInyoRdLs) IsNo 0 18N [ o1
Jojo-aimjosadwa) Jono sayyduy  -aboyon Japun/iano 5 -1 s Yaawoa 1110 1383y
S1G 00 uaLnY Ko Sy ayiduy (pub sissoyo) - 219071
250 0} as0yd Jojow 'snq 9 0} asoyd Jojow ) -8 8 Bl —
“asnyd (V) +80N3| £ N0 90WNY | £ . B O
waiquy 952 @ (H) Y0z ‘(07) oI (0iS) ve1 | ynding waung snor () - vona| 9 (90THNY) NOWHOD | 9 1680 L=/ :
Waquy 962 © (H) Y0¥ ‘(01) Y0z ‘(Q1S) vo¢ 1A Juauny ¥oag (N) + v NI | G ('Xnv) 1n0 90TWNY | S [o{ahiv)] *
s13poaua pub 9ib0] JayIdwo o SinOg 180 G1760NS 103) (w1910) NOWNOD | ¥ —2 NS | ¥
00AYZ® Xow Y009 '00A 8 O 4T wnduj fiddng 3607 (00A+) uid O3 | € +2 WNOS | € y
VAOYC © XOW VOLI “VADE! © Xow vzg|  dn JoKod 30 uaLn) sy (w1oi0) NowNod | 2 -1 NS | ¢ — :
ZH 09/05 '€ ') "0VA 0¥Z - 80Z "OWA 0€) - 011 andu) Addng gy (00nG+) dhd N3 | | +LOWNIS | ) ﬁmﬁw;ﬂ@g ) . .
Sanieay pus suopEoyadS ousn s | su s | -—[8'05] 00Z—= [g¢]
7 [vrvein | sonvio | vezs | S| v | - | |10109Uu0D foeqpasy iojo 10108UU0D O/l JalfoUOD 8l'o - [9°101] 00% - 7z
Gaav [azonro|_swa [ 003 ] Noaos30 IEIE=|
AUOLSIH NOISIATY | we | 77 [ eronvoe [oves | sevisaunivad an snouvomoses aavaan | 8 | - |
! I z < v [ S 9

145

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

| [4 e 14 S 9
P e ] I
B 000-0201-02v6 _ VoensT g | 434NdNY 3AISNI ¥3HI3IO0L G3LO3INNOD 3uv STYNOIS (TWLIDIA) NOWNOO ANV (S0TVNY) NOWWOD ‘9
; "STYNINY3L ONNOYO 3S3HL OL ONNO¥O HOLOW ANV ¥3MOd LO3INNOD NG
X3TOW ‘¥3IMOd aLsS G0 % e
*1-¥1-091-099-02¥6XINS ‘NOILY TIVLSNI [rres e "SIHONI Z1°8 S LHOIBH WNNIXVIN <7,
oo owo f sivor o HOL03NNOD ¥3MOd 1907
s o o e e T I " 40 (D0AYZ+) T Nid ANV (NOWWOD) | NIGN33ML38 Q31ddNS SI ¥3MOd DI901 ¥O4 J0AYZ+ TVNYILX3 €
wzmezees ILNIT1D ava | wnosaw 00206189 ON ¥3QHO XITON T00L ONIGWIO 3SN
1512611 NJd XR0ud ZONPLI3 N/d e Xa04g g ¢ ahog 9b0] (AW SOZ'0) OMVPZ HO (NN 9Z£'0) OMVZZ 'OLOINNOD 134O0S X3IION OL ONIMIM TYNOIS ONIWNOO3Y ‘Z
| | xsoug g g | i )« Y3138 HO OAd Q3L¥ D.501 '¥39dV1 O (AN 80°Z) OMY ¥L ‘ONIMIM ¥3MOd TV ON3WNOO3IY 'L
v 2995L61 N/d X1We0ud Q0316513 N/d YeWRl9 | Wndyp Jojon / ynduj semog ‘310N
2108-22548 N/d *ON 'C8081013 N/d el X3I0N Gy 1S0H
XoloN oyawio) Y05 | | %S F 00 052 | %S ¥ 004 09 [%5 F 04 0z | 0w 01 - ol MO14 HIV
OL1Z-61106 “N/d *OON 11041283 ‘N/d YoIU0I9 | 004poay JOION R 0/) 104D | [~y 3 nx aoe | %G F 00A 01 | %8 F O0A 067 | VA 04 - 80Z
0Z00-Z7106 “N/d XPION ‘013283 ‘N/d PIRIY | ION ud 0¢ Podpany sapodu3 Beon | eBewon |  ebemon | eBewon |
+200-21105 “N/d XaION ‘ZLIZ28r3 N/d WRI0 | ¥aIoN ud 42 '0/1 alenuo) usboy sepunsng | seAOsNg | indujsamod
si0}psuu0) Buen sBumes aBeyjop UsBay 3 'SBEIOA JapUN ‘SBEIOA JOAD Sng
G- a1 dmpog —
057 M TI'8 H 0011 (sayoul) suosuawig ) ..ﬂ._
b = An waig g 0 70-gf | 210MpI04 Buuno et | (L90) NorHOD | 02 s [sv] 81
S 15 o | Tpan| | (w190) Nownod | 1 | (00r5+) ¥d N3 | 61 | H . ‘S
Sy S —— T e [fe f
2,09t 9 2.0 aimoiadwa) bugoiedy 198UL0D Jemad 801 (00r6+) ¥hd N3 | 21 | ee 1ndNI _r LSOH
36075 0G0 3boyon 4By wos) peroios: Aprpiduon 260] uonops| iy —h TWH | 91 g/ mw [ m a &m T
" -
20 € o) dn aigouny Wpmpudg dooT uenny R = ” ﬁﬁ | w .ﬂ 24 L OOHS OIM10373 1]
oodky 2y 67| Houanbesy busouNs Mg T L — oS :
s oo e 5 sewond | Goun oo | oy PRI AT D=
sieyowniod buuny Qi puo uob o | ! T T J @
a 8| s ¥
1o} 3003ju1 UORDIUNWILOD [ouas Paads 4Dy Z57-SH | | | 0 TH | 11 | 1naino
1n(po o) siojpwonuajod oy “Aoybip 185 SiBjBWIOIO [y pouny Ajoybig NOLW3d0 WHYON | O (M) =Y ¥3000N3 | 01 ﬂ ¢ HOLoW
| 200Mj0S | pAISRONUOION PaSDQ | SNOPUY S YoIURI0 | | o1 1| (N) +v 130003 | 6 L
/ vod 75754 auy busn papoouRop aio siajpuwniod Iy ajqounbyuo a10wyos GNALHIA0 HOLON | 4 ) -8 w00 | & ﬂ R ¥ —
19 dojs | *hod ou ‘S)q g ‘Pogy ZGH| buum puo | GNALEN0 NSV | H W) 78 B0 | < [e'6.2] L vzIm= el sz
dn-Jos o) 330ji3jur UOROIUNWLIY [0UBS Padds YBIH Vo 150H 2675y Soieaos | 4 m - . s
onoanddo Auous 10 syaon | h s w03 | 3| N) -2 800N | 9 00°LL naoaw | Ol o
UOROYLILOD o J0SUBS: [0 o) padu ol SaiouILIY | (N) +2 430083 | § == L]
| | | I v | 9 L oioN | ¢ 1SOH
“siojon ssaiysnug asoud asy o sadky 1o Joj Aoig % brig busoug oy | | ol 51 A 8 8
| (1ouondo) a1g010r0 210 -1 pud spuLOL 7 ‘aiomyos dnas | LELESCRY ¥ )
30M0R30 S8 | @ -
WOAISDAUONON BuSN 2QOI09S PUD QD3RS 22005 JNdYN0 | o[ ¢ . s 0 \,
"Si0u6s 50 buioyuows o) (18-21) 1o Bouo A 01 10 Bojouy B T v 1 _“ g
e aousborg) v oo | S uBIS LI 43 T104LINOD
aigaoduo) U1 | nding oy pajooipaq v e | 2 [10RaUUGD ¥0BqPaa3 JO1ON| xm_u_uuummﬁww )
10ubis 19502 pud duwia}ian0 Jojous “yquut “sywi woysod —/+ sindul pajooipaq v R3[| 1-V1-0Zv6OWS/BNS [zv81] 8 8
(1sanbas uodn aqojiond uonduosaq yney v)m_%_n S31Y3S VHA TV [Yara 2 B
a0 sjana] 2B0}joN Juasayq) SIOUBIS 04O} QA OFF 10200 000po2 J2}owoyo0] Feidsia sTES WINTID
sjoubis 1apoaua jpa) 111 Sidady | 00gpaay 12poou3 L
SuBIS UooaiQ B Galg Rl 1L Sideady Sndu] wonsaig B 3sing -1 WIS | 52 = = |
o) “(1ouopdo) a(G0LOKD §1 1 G| (3svHa 319NS) | 3N ov | 8 +1 WK | €2 AVidsia C— |
3poN yuaung as0yd 7 Joj (3OO 19 24) AOIF | wndu oouy Koy | | (35yHg T1ONS) 2 NN OV | £ | -7 TN9IS | 22 SNLV1S
“(1ouondo) 21QOIAD 1 G G| "PUOILOD YN pUD i | (v 3391) ¢ w0 ov | 9 w2 mos| 1
*Ayo0jan Bojoud 1oy (LoNNjosal g 71) AOIF Jndy| puowwoy bojouy | | (@0 sswo) || 0 soww | 0z
| (1onuous 1anpod ) Aoy Jaquiny ppon 255 | aal] iy | ONHING DIONS | © ) 100 50w [ 61
¢ = fip ‘ssoud iyt mwga - MM% H e%%m wop sa_u_c“g_mcv (N9 SissvHo) (11900) NOWNOD | 81
= u Joj0w 4 0IF Hw Ul Jousayu]
ol s Sown oy ONHI NIOU08 | ¥ (o0) Nommod | 1 o —
I (Buioo> 10 pacioy yyw) 0w WGE 'SWHO 0F uabay jowayy) | ¥ 1N4uN0 Hsnag 0G| 91 HETIoRNGD Oc|T= = 61
! e s / ¥ 3SVHd HOION | € o v | o o
| aqo], 9 abojorsany sng | § 35 BOIOH_¢ L8N | ¥
Mo 055 | IONEH0 <18 8 1Nd1N0 HSNe T e 8
Y paaDKa (X0 93 Q) auwn pub (803/7) o100 o) /1 35Whd YION | | T 3 s B
| (0w y 07) weuro agouosboid vy S0 | owonpan pasds wo) | (———— D L @ u - Yovaa33d
0L 995 | N0 SIS B | e aog sovaasas _“
A0} UOROINWILIG) 310 Y003} WWI03/[OH PIoAY] | Bttt it it | - a0 o (XNO Ons ¥03) HOLOW 8 8 HO10ON
2w Uay0Iq 13poou] ~(1ndul JOJSUIAY 1O YIYNS) +u0| 6 lﬂv 4 &m 1 2 &
ainosaduwa) 180 JojoN  -aimjosaduwa) Jano Jayduy ) “ndl e oaAvE+ ) -
2B0jon Japun/3aK0 $0G 90 JudLND N0 SNy Jandury 1 o = oo )
siss0yo) 2503 0) asoud Iojows ‘sng 30 o) asoud Iojows 033 | L +30d ]| L | ? mN_ = =
asoud 0} 3504 JOJOW WoJ} UORIAN0IY NOD LU vonoajoig o3 | | o | 9 | (1n0)-z 3000M3 | 9 | uamod 1383y 00°1 2lla_all |1
al (Bugooo 10 paoioy uym) WaIGWY D.GZ © ¥ 07| WndynQ juauny snonunuo | S (1n0)+Z ¥3000N3 | &
(Buood o paosoy ) Jaiawy 957 B ¥ 0F ndyng JuaLny oag (W11910) NOWNOD | ¥ (1n0)-8 ¥3000N3 | ¥ ! 1 ——
"513p02us pup 9160 Jaydwo |0 Siamog | (A0 0zy60NS J03) @GRS | € (1n0)+8 30003 | ¢ F.Ng | ﬁ | .mﬂ 12°¢
00AVZ0 Xow w003 ‘A 85 O) ¥Z | induj fiddng 21607 0wEs | ¢ (1n0)-v ¥3000M3 | ¢ I eins
VAOKZ © XOW VLI "VADS| © XOW vZ6 | O Jamog o Waun) usnuuj 0nEs3 | | (1n0)+v ¥3000N3 | | - [z601] 0% ¥ -
ZH 09/05 "85 ‘01 "0VA 02 - 80 ‘A 051 - 011 nduj Aiddng Jy aueN [eubis | uid auwe [eudls
sainjea pue suoneoyads 10}03UU0D JSOH 10}08UU0D O/| J8]|01U0D ﬁm Yl Q (ol 74 -
Gaav [asowwo]_3iva_ ] oo3 | NoLaw0S30 Traa[v0z] W | vivein | 50z | 162 | 18vLs3N1vE4 ONY SNOLIYOMIO3S Galvaan | 8 | -
AYOLSIH NOISINTY | wr |vanovs w] omnreo | zioe Ssvaauvium | v | - | wr | 77| eonvoe [oise | T18v4S3un.vad NV SNOWYOHID3IS G3vadn | 0 | -

I

z

14

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026

146



Appendix L

|

9

1 40 1 1335 | oMma80001£04-0cr8
000-1£01-02v6

a4 [LszeL 3vos

bYI-0Zv6XNS |
s

“4314MdAY 3QISNI ¥3HL3D0L
A310INNOD 3dv STYNOIS (WLISIA) NOWNOOD ANV (90TYNY) NOWNOD "9

. % a-ININ ,W_W>>O.& aLs WO/ s ) C 'STYNINY3L ONNOHO 3SIHL OL ONNOMO HOLOW ANV ¥3MOd L1O3INNOD NG/
}V1-090-090-02vEXNS zo_._.<._uw“._a.m,ﬂ_a wonvio [ TN T sur = > avinow SIHONI Z1'8 SI LHOIEBH WNWIXYA <7/
e v . FISVIO [ VIVHIN | 100% = ¢ wodo "¥OLDINNOD ¥IMOd D907 40 (JAAYZ+) Z Nid ANV (NOWWOD) L Nid
FRESENINTOR) | e
- - - - — - ¢ g
(SLT6LL N/d XUo0ud ‘ZOALYLIY ‘N/d Yewal Xa0ud g 7 oWog 9601 | | %S T O0M 067 | %S T 90A 09 |%S T O0A 057 | OvA 081 - 011 ‘HOLOINNOD 13¥00S O—ININ OL ONINIM TYNOIS ONIANODTY ‘2
] ) . Xwa0ug ud 8| | %G F O0A S6E | %G F O\ 0S) %S F OOA 0Sv | VA OV - 80C 431138 80 OAd Q3LvY 0.501
TY95L61 N/d Xua0yd '8041LCMI N/d Fajual nding Jojon / nduj Jamog abejon abejon sbeyon | ebejop L 7! Y304V HO (AN BO'Z) DMV ¥1 ‘ONIMIM ¥3MOd TV ONIANOO3H I
2108-22548 ‘N/d XeION 68081073 N/d jel9 XOION G 150K usboy sepun'sng | 1en0sng | indujsamod 310N
800-0vZG-02€01 N/d NE ‘02501013 N/d juaig 1949008 Q-1 vid 0Z | | sBumes aBE)OA UsBay B ‘9BEHOA JapUN 'aBEYOA JOAD SNE
JA000£-02101 “N/d NE 02101013 :N/d Foludld NG uid 07 “$00apas JOJON —/
800-0¥ZG-99501 N/d WE * 9£010M N/d FoIwalg 124$%008 ‘01N Uld 9§ ENE IR
3A000€-95101 N/d NE ‘98101013 N/d il NE uid 9 "0/1 JaioAwe) ETE]N | ﬁw.i 61
siojosuu0) Bujey T m I /
YEG-xxxx 13 dnyoog ( ozt | 2 Xy
(ON9 SISSVHD) m 2
05% M TI8 H 00N 1 (sayour) suosuaig ONHLYY3 ILOAI0Nd | & (w1910) zczns | :.w_ﬂz_ 1
b = Ao wes h o 2ok () aueN feudis | uid hv 1 ¢ 2 .m||
Buisuapuoa-uou g 0} NM ONHINYA INLOAL0Nd | ¥ 10j08UU0D Jamod 21607 [ =4 L o L
2. 08+ 0 0. 0% ampsaduwe) a60i0)g ¥ 1ndin0 HSNUe 1 _M 3d xooxmmow__w_.woﬁm
. i QIS | 8 - . 1SOH
/ ¥ 3S¥Hd HOLOW | € NOLLNVO w
2091 9 0. 0 anjosaduwa) buyosedo ] L A m 24
abojs Jndyno aboyon by wosy pajoios: Appdiuos 20 uonops) eyl S 35vHd HOLON | ¢ | ol J @ 9
20 ¢ 0 dn agouny pmpuog dooT yaun 8 1IN0 HSNYA m M
e e D o /L 35WHd d0lon | | | § 1nd1no
1021041 24y 67 fovanbaiy buioyns Kig (W1910) NOWN0D | HOLOW
weN (eubls | uid s
iowaw a0joA-UoU Ul pJO}S 210 SIYWOI0G [y Kiowapy apyojop-uoy TSI L
siopuoiod buuny Qi puo uob 1o 10193UU00 IOJO / 18Mod o |7 ﬂ N >
) g — . ) \
160ipD ) seauwoquod oy KIoub 19 SwoI0d 1y pouny Aoyg | | L1V NOLIONWOO | = 03353 | | [e6227] y
= Bis | uld .
SIONIJ05 DASIONUOION Pa500  SAOPUIR SOTRI0 10v4 ThH oweN feu Ll —
7 vod zg7 4) busn papoojunop 1o siepuoiod Jy algounbiyU0y aiMOS IVI0h N0 | 0 10198UU0D 1SOH 00 N3o (| O 9¢ o Sl
1q dojs | Aod ou 'syq g ‘pnogy g'Gl| buwn puo 83/sH| s TR 1SOH —
dn-yas Joj 202U UONDILNLILOD o Y0 262-5y O30 WheoN | 0 -
= wys| 1 (1n0) +A ¥3000N3 | &8 ~ 0 )
LONO}IWWOD JO JOSUAS [[OH O] anao soon | v | (1n0) ¥ ¥3000N3 | 5 @
siojopy ssajysnig asoyd saiy Jo sadky o oy Aojg  Big Busoug oy w0 s | W (1n0) +v ¥3000N3 | €€ 0 \ |
(jouondo)aiq0j0a0 210 YA-0| B SPULDLD 7 ‘2IoM}j0s dnjas NISH | 28 Y3IHINdAY OAY3AS
LASSDNUOON BUS 2iG0I03S PUD DIGOIBRS 83uN0S 1chO [ oecod) 4 ST gvLoia H3TT0HINOD
“sjoubis ¢ Buuoyuow 1oy (yg-Z1) 1chno Boou A 013 110 Bojouy ::5; ED%E w (wi00) omn | o5 |-V1-02V6ONS/ENS ﬁm.ﬁw L g
(1237 aigowiobosg) INNI 11nv4 )
oqdwo) L[ ynding jmoy peioapaq awd| o (090) NOnr03 | 62 wm_w_m_.m.ﬂden_n_z\ SC'L
oubis 19501 Gwal@0 J0jow YU ‘Syw) Uonsod —/4 Sindul pojoaipeq JvoRI0 S| @ J0h S+ | 82
[ e Al 0 —
a10 sora] 9Boyon Juasaj) SIPUBIS 040} DA 05F 100 Yo0apoa J2}oW0y0] ot + NOLLORIO | 92 61 O L
spoubis 1spoous fena) 111 Side3dy %00gpsa 1apoou3 T - NOLLORA | 62 m AVidsia —
SNLVLS
Siubls UoRoai) % Gals ona] 111 S19e%y | Sindu) wonoaig B osind v v | +35nd | 12 5
(louondo) aig0romo 51 39 G Uonduosag yned | Aeidsia - d | £¢ —
3pO juaun) asoyd 7 oy (uonniosal 19 z1) ADIF ndu Bojouy Kioyxny T fedsgsmes | (TWL1910) NONWOD | 22
(Jouofdo) a1qDioAD 1 }q G| “PUDLULID JUBLIND PUD. (90TWNY) NONWOD | 12 g
“Ayojan Bojouo oy (wonnioses 1q Z1) AOIF duj puowiwio) Bojouy vl WROLZ0) 100 A | 02 o
I
(fonuows onposd ssﬁc au Es;a@g smu méﬂs%%” + HOVL | 61 (¥NOLLG0) 10 AVIZY | 61 ¥ITIOHLNOD
(3s0ud 0} ss0ud {00, ouondp) -
¢ = Ap asoud ndyno ojow od %OIF HW ¢ | SI0YNpUl INdNQ oLyl (Mi91) NONNCO | 81 (In0) - 2 2000N3 | 81 0c¢ o) ol
a0l 555 Shoon vebon WS 3L HIN | 21 (1n0) + 7 ¥3000N3 | £} [ —
- - ¢ TWH| 91 (WL1910) NONNDD | 91 —_
(Buyoos 10 paoioy ) Xow WGB SWU 0F uabay jousayy) o)
+6 TWH | Sl Qs | i Ao
0L 225 oenapn 1 =2 TWH | 1 MS dN3L HIN | ¥1 —
a0, 005 sboyoning sng , MOovad334
Y peadxa (Xow 985 () By puo (803/57) sooasg ynou) ARALLIEY N 5| €1 @ u HOLONW
(30 7) oo siowWDIB0Id wah SaUYDY auospan psods Wl I NONHOD | 21 ovaaaa
L %% T smoie Bty + 1TV 1 100 110v4 | 11 (ATNO OWS ¥O4)
00} LOROYILLIOY BJ0}S DI} WIIO3/OH PioAL] (n) -z on3| ol L8N | 01 w
A U0 J3poou3 -(yndur JojSILIB) S0 LONS) )+ 20N 6 1N 6 oaAbz+ ﬂ_ &m ﬂ_
, ansaduwa) Jono 0O 2umDiadi) Jaro Ja ,“5 OEEEGIE] T WO [vcz] Il |
abojon Japun /1210 s UaLnD 210 Sy 2
{0 S50 e 0 s e S Y ) +aon| ¢ 100 00w | £ / m_ . ¢
asoyd o) asoyd Jojous w0y} LONB0IY YYD POUS uoe0ig Y0y (n) - vona| g (90w) Nomoo | 9 = Q0L
(bujoo> 110 padioy Lm) AWy D57 @ v 07| NGO WaLn) snonujuo) (N) +voNI| § ('XNv) 10 S0WNY | § *
(Bujoos 10 pasioy Lym) JaIGWY D57 0 Y 0F nding Juauny 1oag (1910) NOWOD | + -7 WIS | ¥ . —
“SiapooL pub 1bo] Jaydun o sionog (60 0z6oNS 04) (o0rs+) wmd N3 | ¢ +2 wNas | ¢ [¢2] T‘ [1eg] zz¢ \L
Q0AYZO XOW Vw009 '00A 8 ©) 4T ndu Addg 9oy (WL9/0) NOWNOD | Z -1 wNaS | 2 olL"
OWAOYZ © XOW YOLI ‘OVAOE} © XOw VZG | dn Jomog Yo ywoun) ysniuj (00G+) ¥d N3 | 1 +WNIS | 1 ﬁm.mo L o¢'v
ZH 09/05 06 01 ‘A Y7 - 80 ‘WA 05} - 01 nduj Aiddng oy aueN feubls | ud auieN feubls | uid . .
SeInea pue SUoREoYEdS 0}00ULOD %0BqPes3 100N 1018003 Of] JaIOAUOD - [evLL] 0S¥ -
Gaav [azonwro]_swva_ ] 003 | NoLos30 Tresavor
AHOLSIH NOISINZY @1 [vrwmin [ nenvio [ ieze | ssvazuvium | v | - [ wr | 77| eionvoe [oise | 318v.s3univasanvsNOLvouodes aavaan | 8 | - |
! I z < [ v [ 9

147

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Alpha Series Digital PWM Amplifier Manual

|

Ty e ] owoommzmrome ] v e

000-2€01-0Ev6 _ 1-81-0ev6XNS

kel
3y 1300w | 325

X3ITON "¥IMOd ALS OINNZ0

N

‘1-91-021-494-0€¥6XINS ‘NOILYTIVLSNI

e o 20 -
o s ONNTED [V QY| ot i
VS0 §v206 ¥O ‘opuntes 5
e e YILNITO [ |

ISLT6LL N/d Xu30ud ‘ZONLYLII N/d PR

x1U30Ug Uig 7 owog 9601

Z995L61 N/d X204 'B01LECrI N/d Fajal)

wo0yg ug g
ndyng sojon / Jndu omog

2108-225L8 “N/d X3ION '£80810M N/d U219

X3ON ShrY "ISOH

XB[ON J0j30UL0) 14205

OLIZ-6L106 “N/d X310N 1041281 N/d FIua19 | A90Gpas JOJON R 0/) )104u0)
02002106 “N/d X310N ‘014228 N/d o219 | XBlON Uld OZ “o0qpaay Japodu3

abejjop abejjon

¥200-27106 N/d X3ON ‘21422813 N/d ¥ejueig

KON Uid 52 0/ JaeAv0)

usboy Jopun N8

%S ¥ 00A0FZ| %S F O0A OM1 | %6 F O0A 0GZ | JvA OF) - 011
%S ¥ O0A GBS | %S ¥ O0A 061 | %S ¥ OO0A 0S¥ | OVA 0% - 80Z

abejjop abejjon
jen0sNg | indul semog

SIojoauU0) Bugely

sBumes aBejjoA Usbay B 'SBEHOA JapUn SBEIOA J3AO Sng

HEG-x0x

213 dnyoog

266 M 6001 H 26T

(sayour) suosuawg

1InV4 NOLYLNNAOD =

(Tv1910) NOWOD | 02

“SuoOID Audi o SHIDI}
UOROIILILIOD JO JOSUIS. [[OH 0} P3dU 3y} SO

) oy

U] W pows

‘SI0J0 Ssaysnig asoyd aiy Jo sadky o o) Koid B big
jouondo) 2(0IDAD 210 Yg-9| B SPUUDLY 7 ‘2oMoS dnjes
OAISO0RUORON Busn 21g0[03S pub 2GRS 33un0S ndyno
“sioubis ¢ Busoyuow Joy (yg-z1) Wdyno Bojouo A 01F

Busoug oy

0 Bojouy

aiquoduio) U1

oubis 1521 7 GwapaR0 J0jow QU ‘Sywy uoysod —/+
(3sanbas uodn aigorono

a0 sipra) aboyon Jasyyq) SipUBIS 0490} QA OCF 10820y

(%31 aioowwobosg)
104N Y04 PajodIpaQ
sinduy pajooipag

%00Qpaa3 JaJaWOY20|

[ Vs mowa33 | |
uondiosaq iney | Aeidsig
feidsig smers

awzt | ¢

(1WL1910) NOWNOD | |
awen [eubls | uid
10}93UU0D Jamod 91607

i - &b 'sReis Sii o 05-0if it s e | = (o0rc+) und N3 |
BusUapUOI-UOU %36 0) %G fypny 3VI0A 30NN | (WU9(0) NOWHOD | 81
2. 08+ 9} 2, 04— aimosadwa) 26010}5 83/SH| S (00AS+) ¥Md ON3 | L1
.09+ 01 9.0 aunjoiaduwa)_bujosadp NOIVHIdO WRHON | O i TWH | 91
abojs Jndyno aboyjon ybiy woiy pajojost Ajeidwod aiboy uonojos| Jayyduy 83/51) 1 +h TVH | SI
21 ¢ 0) o aigouny yipmpuog doo] Juaun) 31430 HOION | Y A TVH [ 91
100k, zepf 621 Touanbosy bunopes wig | | ANAINOOINSIVH | H +A TV €1
Kiowaw 9)§ojor-uou U PaIO)s 210 SdjoW0I] [y Kiowapy a130j0p-uoN OVEQ104 El -0 TVH | 21
“sipuwoiod buun ig pub uob o 1nv3 43003 | 3 ) TWH | 1
J0j 2304i2jul LORDIWNWIOD [ouas paads bl 767~y IndN v | 2 (N) -v 430003 | 01
“snipo o) sisyowonuajod oy AoyBp s sisyowoiod |y pauny Ajoybig ol > ) 7V 530003 | 6
700 575 o B epnonn 0 i | ogpbyey oompog| | 200 8|9 (u) -8 a000G | &
9 dojs | "Aod ou 'syq g ‘poay ZG1  bumm puo L] 8 (W) +8 430003 | L
dn-yps 1o} 89033 UDRDOUNLILOD fouss paeds: 4B 104 10K 267-58 s 0 | € (M) -2 ¥3000N3 | 9
i - V4 W z (N) 47 ¥3000N3 |

ANL Y0ION | ¥

[EIESE N

- HovL| ¢

+ HOVL| |
swen [eubis | uid |
[10103uu05 oeqpaa 3 Jolo |

sioubis Japooua ana| 111 510000y o0apaa Japoou3 n
soubis uooang ® doig ara] 1L 10800y Sy wonaaig 7 9sing (ano sissyHo) I3
NI D304 | 3d =
{louondo) 21q0y0m> 51 19 1 1 7 W9S | 22
“2po Juaung asoyd 7 1oy (uoRni0sa 1q Z1) AOLF ndu) Bojouy Kioyxny LoV 8 2 WS | 12
“(jouondo) 2(aDIIDAD S 1q G| ‘PUOLLLIOD YUauND puD LIRS 100 50TNY

“y00an Bojouo 1oy (uonniosas 19 21) AOIF Wnduj puowwiog Gojouy ENETE (4) 10 20 | 61

(jonuow yonpoud wouy) kay Jaquiny opoN 335 adk) Jayduy 0N | § (W1910) NOWNOD | 81

a(a0) 205 aboyop uabay o | ¢ Teow) ome | 71

(Buyood o paoioy uw) g6 'swup 0f uabay fouszyy ¥ INdINO HSNE o0t ol

a90] 235 aboyoniapun sng / ¥ 3SvHd MOLON | ¢ o il e

a(a0] @5 abojoniang sng S 35VHd H0I0N | C |

| Pao2X® (X0 935 ) aui) pub (803/51) Jaroosg ynoxy g 1NdiN0 HN¥8 - el |

“(xow y 0g) Wwauno aiqowwoiboid LaLK SaI0) 00103[3 paadg 0] / L 35vHd YOI0N | | Tz

| NN+ [z

jqo) 995 uonoIpu| SMOYS Jatiduy awen [eubls | uid I

“JIN0j uoo}IWILIOY 10J03UUOD J0JO}Y / Jamod

3)0)S 001} WWOS/[OH PIOAY] "B UHOIG " - u0 o

12poou -{yndur J0jSILAL 0 YoYNS) 2injosaduB) 1aK0 +d0] 6

JojoN  “2imoidwa) Jano Jayduy aboyjon sapun/iano s 8 g 8
19 90 JuaLNd 2r0 SRy Jayuduy (pub sissoup)

250> 0} asoyd Jojow ‘sng 9 0} asoyd Jojow QNS | L * X)L

‘asnud o) asoyd inyour woly uoya0id ynais ioug ym0ig o x| 9 (1n0)-2 ¥3000M3 | 9

(Buoo> 10 paoioy k) WaQWY DSZ @ V OF | Idyng Wwaun) snonujuo) x| s (1n0)+Z ¥3000N3 | &

(Buoos 10 paoso) Uym) ALY DSZ B V 09 Idyng Wwauny yoag (V11910) NOWNOD | + (1n0)-8 ¥3000N3 | ¥

*512pooua pub 21B0| JaIdID (10 SiaHOg (Au0 0£760NS J03) anasH | ¢ (1n0)+8 ¥3a00M3 | ¢

0A7Z0 Xow VW09 "J0A 8 O 4T anduj fiddng 9607 QINASH | 2 (1n0)-v ¥3000N3 | ¢

VADYZ © XOUW Y09 ‘OVADS| @ XOw vOLE | d jemog 1o yuauny ysnuy s | | (1no)+v 4300083 | 1

TH 09/05 '8 "J¥A OYZ ~ 80T "JvA 051 - 011

Wi [vanowin | omnreo | zioc

ydu) Aiddng 3y

sainjea pue suogeayoads

vz | v |-

ey [eubls | uid
10108UUOD JSOH

Gaav [ Gmowwo|_ava_J 003 | NoLawos3a

[e[mwoz] we |

£L9NV0E * oise

AYOLSIH NOISIAZY

[ we e | vvovee [ s

wen feubls | uid

T01aUL0D O/l J1oRU0D

318Y. 34N 1¥34 ANV SNOLLYOII03dS 03L¥dN

FavL

“¥3I4NY 3AISNT ¥3HIIO0L G3LO3NNOD 3dv STYNOIS (TVLIOIQ) NOWNOD ANV (90TWNY) NONWOD 9

M3¥OS ONNO¥O N33O ZE—9f SIHL OL ONNOHO HOLON LO3NNOD ©§

"S3IHONI 60°01 SI LHOI3H WNWIXVA ‘¥,
¥OL03NNOD ¥3IMOd 219071 40 (D0AYZ+) Z Nid

ANV (NOWWOD) | NIINI3MLIE Q3MddNS S| ¥3MOd OI90T ¥04 D0AVZ+ TYNY3ILX3 ‘OS¥6ONS ¥04 ¢

‘00Z0618¢9 ON ¥30¥0 X3ITON 100L ONIWINO 3SN

(NN SOZ'0) OMYHZ MO (W 9Z€°0) OMVZZ ‘HOLOINNOD 13MO0S X3ITON OL ONIMIM TWNOIS ANIAWOOIY ‘2

“¥31138 ¥O OAd (31v¥ O.50L ‘¥3I0HV1 HO (AW LE'C) OMV ZL 'ONI¥IM ¥3MOd TV ANIWNOOIY

[6¢v]
eLL

SI00HS OINLOTT3 0 St .zo::é@

w5

HIIAWY OANTS
VLI91a
1-81L-0EvBONS/BNS

JNIINTTID

()

A4

on
NITIOHINOO

3d

(AIN0 oS ¥Oo4)
z

ST

SOvEaaEd
HOLOW

JEE-N

1907
S31¥3s

YHdVY

Fo.;
9’

[o'122]
L9701

[s8cz]
656

—
[oczl] z67
[oget] 1eg

[og] oz

1018 [09] vT° ‘X¥

144

0¢

[Q\]

1SOH

¢

0/
¥3TTOMLNOD

61l

Movad3d4
dJOLON

L
‘310N

I

z

148 Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026



Appendix L

| z ¢ ¥ | S 9
150 3345 |_omag000ce0l-06vs 33N |ty 3wos "Y31411dAY 3AISNI ¥3H1390L
8| oooeeoloeve VIoSrOINS | O Q3LOINNOD 3y STVNOIS (TVLIOI0) NOANOD ANV (9OTWNY) NOWNOD 9
, QNI "¥3MOd ALS P — . ‘M3IHOS ANNOHO NIFMO 2€—9# SIHL OL ONNOMO HOLOW LDINNOD TG/
1-81-000-044-0E ¥6XINS 'NOILYTIVASNI s e e — Ne—=) “SIHONI 60°01 SI LHOIH WANIXYI
— poo— L et S T s "HOLOINNOD ¥IMOd 01907 40 (DOAYZ+) Z Nid ANV (NOWAOD) L Nid
LN ST N ca A n Agwag | cvoness N3IIMI3E G311ddNS S| ¥IMOd OI90T ¥O4 DQAYZ+ TWNM3LX3 ‘OS¥BONS ¥O4 '€
wamvoress Y JLNITO w0 | whoudaw 7 .
R4S RIS 02 [6c¥] (AN 180°0) OMVEZ OL (:NW S0Z'0) OMVYZ
LSLZ5L1 N/d KUROUd ZONLFLE N/d 1Ol xu0ug Ug  Jonod 9601| | 56 ¥ 00h 067 | %6 F 00N 011 | %S F 00N 057 | O 051 - 011 O O o ‘4OLO3NNOD 13¥00S G-ININ OL ONI¥IM TWNOIS ONIWNOO3Y C
wwaoud ud § : 3 w5 T - 31138 ¥O OAd 03Lvy 0.501
ZHIGLE) N/d XS0 BOAIESTD N/ ewaly | oo son / od omog | |t J0N SBE | BE ¥ O0A 06| |86 ¥ Oh 06 | vk 0K - BC HI9MYT HO (AN LE°E) OMY ZL ONIMIM ¥3MO4 TV ONIANNOO3H 'L
/ : : abejon abeyon abejon abejon ;
2108-228(8 'N/d X3ON 'cR081073 N/d el XaON G 5OH usboy jspunsng | 19A0SNE | Induj semog 310N
800-0VZG-02601 N/d NE ‘02501013 N/d owwelo IPYPO8 ‘-1 Ud 02| | sBumes abeyop UsBay B ‘9BEJOA Jpun BBEIOA BAO SNG — 1
3\0005-02101 “N/d NE 02101013 N/d XeRI9 | NG Ud 0 P0qpoas Joion )
800-0VZG-99£01 N/d NE * 95601013 N/d ¥owel) 145G “G-1UN Uid 95 vzt | T [e91]
3A000€-95101 :N/d KE '9E1010r3 :N/d FoWal) NE uid 9 ‘0/) saieAu0) L1INV4 NOLVINAOD | = (oK) Konnoo | ¢ . 9
SI0108UU0D Bunely 103 TVH - awen [eubls  uld MOOHS O1¥LO313 40 XS 20_5(0@ T
| EEEre—_— 10}03UU0Y 1Mo 01607
YEG-Xxex a4 dnyoog [ FwoohEn 0| sz: 1 fN—
0 W 6001 H 2621 (s2tpu) sworsuaung B (N sissHo) ~aN I
e s tas NOUVE30 TWHON | O ONHLHY3 3ALO3L0Nd | 3d \
¥ = A ‘swei G 0 05-01f ssonpaoi B ] N
LNV 8 1NdNI N
Bussuapuo-UoU %36 0] %G Hypuny 0y | 1 ov SN I
A0 OLON | NN L \ |
2. 08+ 0 2. 04— ainjosadway aboiolg L aN 3d
dIANIN0 INSIVEH | H EUEIE \ I
2. 00+ 0) 2. 0 aumosadws) bunosadg | - L T N Fmo H
Yoveaos | 4 s | ¢ N
2b0ys yndyno aboyion ybry woiy payojos! Ajajaidwod 91bo7 uonojos| Jayduwy N ”_
1nvs ¥3000N3 | 3 Qs | \ 9
24 ¢ 0} dn aigouny \ypmpuog doo] yuauny | - el N
T fovonbor S naN s |0 v 10dIN0 HSNAE \ I
. ,Lxxwz xk OIS Hid ol s /% 35WHd HOI0N | ¢ n i
GOWaLY 2[300N-UU U PRIO}S 210 SI2PLIDID oW 1o~ Uy ] 1
14 BIpIoA-UOu L PaIOIS 310 Si2ipuwnd OB 2PN UON INTON0 S8 | 3 § 35VHd ¥OLON | 2 \ 3
siopwoiod buun (g puo ush woton's N i
J0j 90pau1 UOROIWNLILIOD [0S paads YDy 767y os| 8 8 1ndLn0 HSNa \
5nlpo 0) siajawonuaod oy Ay 195 SiWDId [y paun] Ajoubig o | € /1 3 010K | | N i
SIDN[0S  OASSONLORON PasDq , SHOPUI S IR s e | ¢ aue feudis | uid \ I
/ vod 7575y oy busn papoojumop 2o sisjewnind [y aigoanbiuoy aiom}j05 V4 nowd:3 | 1 10J08UUOD 10J0} / 19MO4 N T ac [N a1
E._Em 1 hod ou 'syq g ‘progy 711 ?“s o Uonduosaq yined | Aedsig 10) =8 30003 | 56 ’ [©)
n-y05 10} 30010 UONOONWWOD (036 paads Yo }og 0K 257-54 |
Su0R040d0 Kuow o] SRR facsazneis (1no) +8 ¥000K3 | &€ ]
UONOYIWWO JO JOSUBS ([0} JO) PABU By} SBYOUILIY (1n0) -v ¥3000N3 | €
SI0J0N ssajysnig asoud 2 Jo sadly o o} oig % Bnig Busoug oy (1no) +v 430003 | g€
(jouondo)oiqoyor0 210 y-9| B SPULDYD 7 ‘2005 dnjas Q3353 | 8 0INISIY | 78
O21S8OUOION BuiSn 31gojpas pub 8IgojoBlas B2uMoS 1Yo IS | £ S | 1E 0] \ |
"sjoubs 450 Busoyuow Joj (yg-z1) ndno Boouo A OIF 300 bojouy e | 9 (19/0) NOWNOD | 0F HMIATTOMINOD
o )MJE ”_@EE;,DE wwL| § (w1910 NOWNOD | 67 lo1z2]
aigpoduiog UL nding ynoy pajooipaq (wi90) NonGD | # ot a HIIAIAWY OAN3S JooL
oubls osas 7 GwoyiaRo J0jow QUL Sy UoNSod —/+ Sndul paiooipaq ! LI9Ia
QI | € 000 G+ L2 1-81-0EV6ONS/BNS
(3sanbau uodh aigoponD a2 !
210 spra) aboyon asyq) SipUbS 040} IO OFF 1000y §00Qpea3 J3)ouI0yID] + NOWO3HO | 97 MY3LNT1D ﬁm.wmﬂ
P T p s | | ~ Nowoaua | 5z ’ —
: oma) 1L Si0800y #o0gpaa3 Japoou - 6576 o
1
Sioubis ogoaig 7 deig forel 1L Si600y Sindul voRoag ¥ o5ing . SUEN [EUBlS | uid +35°d | 92 61 J| L
(ouondo) aigoiono 5 4 G 012800 350K BES IS
apoy Jueuny asoud 7 Joj (oNnosas 1 Z1) AOLF nduy Sojouy Koyxny (Wu90) NowN0D | 22
“{jouodo) 2IGOAD § Yq G| PUDWOS YUBND U (90ww) Nownoo | 12 yr Avide
“fyojen Bojoud Joj (uonniosas 19 Z1) AOIF Wnduj puowwiog Bojouy ~hovt | 0z (1oLdo0) 100 AVI3Y | 0 Mo (=
(jonuow yonpoud wos) Aoy Joquiny 2pop 935 adi] syiduy o6 (WNOILAO) 100 A3 | 61 —
a1 225 sbojon wabey (W1910) NONOD | 81 (100) - 7 430003 | 81
(buyooo 4o paoioy ) s ‘swp 0F uabay jousayu MS dnaL ¥In | L1 (1n0) + 7 ¥3000N3 | L1
2101 925 aboyonsapun sng - ¢ TV |91 (11119.0) NOWN0D | 94 HETIOMINGD 0z 0l
a10) 395 abojonang sng +¢ T |51 s | g1 - ©)
- v a0 [ 5 01) ou) o (@051 s v R WS dnaL B | 91 4 —
(0w y 0g) ywaun agowwosboid U ST w0933 paads A0 P TV N O
ap0y 995 woRoaUl SnIolg 2} =
~ T |0 NOWNOO | 21 @ L9 Ao @
A0} onoinww) :
s pon WL/ P S U 4TV 1 100 1N | 11 — MOvEd334
Joponu3 “{indu) IOy} 0 YoyNS) Bimppssdiue) ko (n) -2 o3 |01 L8N | 0} HO10ONW
J0joN aimosduy 1ano ayidusy -aboyon sapun/sono )+ 2|6 mn-| 6 Rion”
s1q 0 e a0 Sy ayduy (pub sssoLp) W -aoms T (AINO OWs ¥0)
2509 0} asoud Jojow 'sng 9Q 0} asoyd Jojou ! Z
ot o ) w1 A o0y w0y ) + 8o ¢ 10 90w | ¢ - TS = —
] - 1 2anrz 5
Topos 5 Ty ] oo 58 0V o | TG o DREAE foom) vomeo | 5 Nonnoo ey . NEy
(Bu1002 10 paoo) ) UaIGWY DT © Y 09 dng waung yoag (W) + ¥ N3 | 6 {xtw) 100 90 | & s M_ .
“S13pooUa pup 9ibo| Jayidwo o SoNog (A0 0cy6ONS 103) (19/0) NOWNOD | ¥ O NS | ¥ 21901
00NV XOW Y009 “I0A 84 O 47 1nd fddng 2607 (o0ns+) whd 03 | ¢ +2 Wi | ¢ S3IY3S VHA Y
WADYZ © XOW YDBY ‘VADS ® XOW YD/E dn) JaMog 10 JuBLINY ysnau| (W11910) NOWNOD | 2 ~1 WNOIS | 2
2H 08/05 '0€ VA OV - 80 VA 01 - 011 wndu fddng oy (oms+) uhd o3 | 1 +1 N | b ] - .
seinjea pue suoneoyoads aweN [eubls | uid awey [eubls | uid [oczL] z6v ~ [og] oz
T T [wom ] v i || /OPOUNo000GpeR3 IO | | IaR3UIoD O/l aIOAU00 - loget] tes -
Gddv [asonwho|_3va_| 003 | NOLL0S30 =S EX=| 107S [09] v2° ‘X¥
AUOLSIH NOISIATY | we | 77 [ eronvoe [oves | sevisaunivad an snouvomoses aavaan | 8 | - |

! I z < [ v [ S 9

149

Glentek Inc. 208 Standard Street, El Segundo, California 90245, U.S.A. (310) 322-3026
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Alpha Series Digital PWM Brushless Servo Amplifiers
« PWM (Pulse-Width-Modulated) Brushless servo amplifiers to 20KW
Analog Brush Type Servo Amplifiers

e Linear Brush type servo amplifiers to 2.6KW
e PWM (Pulse-Width-Modulated) Brush type servo amplifiers to 28KW

Analog Brushless Servo Amplifiers

e Linear Brushless servo amplifiers to 3.5KW
o« PWM (Pulse-Width-Modulated) Brushless servo amplifiers to 51KW

Permanent Magnet DC Brush Type Servo Motors

e Continuous Torques to 335 in. Ib.
e Peak Torques to 2100 in. Ib.

Permanent Magnet DC Brushless Servo Motors

e Continuous Torques to 1100 in. Ib.
e Peak Torques to 2200 in. Ib.

Manual#: 9515-1040-000-4
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