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The SEIL Series 200 drives have Trapezoidal
commutation schemes for driving Brush-less Three
Phase PM motors.

“SEIL’ Drives for Aerospace and Military Applications
tend to be supplied in a semi-customised format for
the particular program, in terms of options for
packaging form factor, power levels and voltages but
the basic circuit blocks are standard A basic unit up
to 1KW peak is available in a number of voltage
ranges so that applications can be tested prior to any
customisation requirement.

This data sheet describes the operation and form
factor of this basic unit but the data contained will be
applicable to all Trapezoidal amplifiers in the series
except for the packaging and the connector pin types
and allocations.

Please contact SEIL if your requirements are outside
the options described in this note.

A trapezoidal drive scheme commutates a single line
to line of the motor phases over a 60 degree Angle of
the motors electrical cycle. Normally two or more
pole pairs, within the motor, mean that for one
mechanical revolution of the motor there are multiple
360deg electrical or ‘flux cycles’ within the motor.
Commutation must be with respect to these motor
cycles.

The amplifier uses six step commutation, orin other

words it connects two phases line to line across the
supply for a particular commutation sector ( 60
degrees) as per Table 1

Normally this commutation position feedback is
provided by Hall switches embedded into the motor
or in high performance systems by a device known as
a field director. Both of these techniques can provide
signals which are at the same cycle rate as the
electrical cycle of the motor.

Resolvers can also be used for this purpose but
normally, unless a multi-cycle type corresponding to
motor cycles, requires to be decoded to a digital
position value to produce the required sectors. The
amplifier can use 120 deg, Hall or Field Director /
Resolver commutation sequences which are 1:1 with
the electrical cycles of the motor as per the table-1.
lllegal states are detected by the BIT circuitry and will
cause the fault flag to switch.

These drives are intended to drive bi-directional fast
acting servo type systems but can also be used for
applications in constant velocity and unidirectional
systems such as pump drives etc.

High performance and bandwidth current loops and
internal dynamic braking allow almost instantaneous
reversal of the motor, however in a high Inertia
system an external dump resistor, to convert the
energy stored in the inertia to heat, is required. There
isa SEIL Application Note on Brake Resistor sizing

Table 1 shows the typical 120
degree Hall switch sequence
for six step commutation of the
motor. The series 200 unit can
directly interface to Hall
switches but can also directly
interface to a three phase Field
Director as used on the CDA
range of motors. Options are
available for interfacing to
resolvers
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Internal sinusoidal excitation is
provided for direct connection
to a field director normally at
around 20khz. Options are
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Typical 120 degree hall six step commutation sequence
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This sequence is dependent on direction of rotation
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available to reduce this frequency for
operation with resolver. The frequency
must however be high enough to allow
the correct motor position to be
determined at the motors highest
speed. Typically this frequency must
be several times the maximum rotational
speed or required bandwidth. The amplitude
of the sinusoidal reference signal for driving
the Field Director is stabilised and set for this
transfer ratio.

Field directors are a much more robust
position feedback device and will operate over
extreme temperature range and environmental
conditions. For Military and hash environment
systems they provide more reliable operation.

Series 200 amplifiers are transconductance
hence the input demand specifies the motor
current. The current loop bandwidths are kept
high typically greater than 3 kHz and this
ensures that the system is responsive
Various options are available for the demand
input including +/-10V analog and serial data
streams typically RS422.

In the simplest drives commutation is direct
from either the hall effect switches or the field
director

There is an extra option to provide an
encoder format output when using a Field
director or resolver commutation which allows
relative position to be returned to an external
control system. Resolutions to 4096 counts
per field director or resolver electrical cycle
can be accomodated. In Field director
systems the electrical cycle is typically aligned
to the pole count of the motor and hence in
geared small motor systems it is typical to
have two or three cycles per mechanical turn
of the motor giving two or three times the
4096 counts per motor turn and hence high
resolution in the geared application. A
maximum electrical cycle speed of 500 rps
can be accomodated by the encoder outputs.

When using resolvers for commutation it will
be necessary to configure them to produce
the correct cycle rate as the motor, if this extra
resolution is required. Options are available
for the amplifier to use resolver signals to
commutate multi- pole motors at the basic one
cycle per motor turn, by using internal circuitry
to split the resolver position into the
appropriate Motor commutation sectors. This
requires that the encoder format option is fitted
plus an option for multi cycle commutation
from the single cycle resolver.
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Amplifier Standard Pin Configuration

J1 Motor Connections J2 S|gna| Connections
U evrandng Mosen Cortrol
Pin pEICE Vo Description Pin Name 110 Description
Motor Commutation Signals _— Interf si | p
1 FD ref + Output FD 20Khz sinusoidal reference 1 Fault ySO?thn ult1 erBI?IPISZauIIEt]naS
2 FD ref - Output FD 20Khz sinusoidal ref return 2 Imon Output Current Monotor
3 0oV sig Gnd 0V signal reference 3 P
4 FD/Hall ph rtn Gnd Field director/ Hall return 4
5| FD/Hall ph1 Input Field Director/hall phl 5 oV sig Gnd
6 FD/Hall ph2 Input Resolver Cosine feedback 6
7 FD/Hall ph3 Input Resolver Sin feedback 7 Enc A Output  Encoder option Trackl
8 OV sig Gnd OV signal reference 8 Enc !A Output  Encoder option Trackl
® 9 Enc B Output  Encoder option Trackl
10 SV Hall [0 5V hall supply 10 Enc!B  Output Encoder option Track2
11 1 oV sig Gnd
12 GND Gnd Chassis GND for screens 12 temp Output Base Temperature ( 0V to + 5V )
13 GND Gnd Chassis GND for screens 13 Inh Input  Inhibit (ground to enable)
14 14 dem + Input Demand signal (+/-10V)
15 Rx RS422 demand (option)
16 Brk+ Output External brake resistor 15 dem - Input  Demand signal Diff return
17 Brk- Output External brake resistor Rx! RS422 demand (option)
Power Connections Power Connections
Al Ph 1 Output Motor Phase 1 Al (+) HV Input  HV BUS input Voltage
A2 Ph 2 Output Motor Phase 2 A2 () HV Input  HV Bus Reference.
A3 Ph 3 Output Motor Phase 3 .
Ad Connector type-----DB17W2PA00----Mixed Power D Plug
Connector type ----- DB21WA4SA00---Mixed Power D Socket
Typ|Cal I ntercon neCti ons Series 200 Motor - Amplifier Inter-connections
to Motor showing Field o P I l :
Director commutation ot : : T
. - ich k i E
with same electrical !

cycles for both motor

and field director. In its i i
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Series 200 Dimensions
excluding connector
options selected

-]

Series 200 Motor Drive

Scotland Electronics International Ltd.




Series 200 Features

- 1lkw output capability - Fully Isolated Bridge

- Voltage bus option - Analog +/-10V demand RS422 (option)

I

28V nom (16-34)V, 28 -50, 50-100V, -
100-200V, 270V nom (160-440).

- Currents 35 Amp to 4 amp (28 - 270V)
- Compact size
- Simple six step commutation

- -40 to +85 degC ambient temp range
Exteded temp range available (-55degC))

- Int / Ext braking resistor
- Internal housekeeping supplies

- Direct Hall /Field Director commutation
- FD or Resolver to motor position (option)

- Mil Std vibration and shock
- Low Weight 250 gm (9 0z)

Extensive BIT
(o.c. Fault or optional TTL serial bit stream)

(Without need to convert to digital position)

( Relative Encoder Type AB TTL signals)

In its simplest format this amplifier allows
transconductance drive for PM  Brushless
trapezoidal wound motors from an analog +/-10V
demand. There is also an option for RS422 serial
instead of Analog for the Current demand The
200 series drive amplifier will interface directly to
the field director or Hall devices without requiring
digital position conversion .

For applications which require more the various
options make it is possible to obtain relative
position via encoder type A B output tracks
straight from the field Director commonly used in
high performance / speed geared motors as
supplied by CDA Intercorp.

SEIL specialise in compact mot r drives for
airborne and military use and can provide many
options in a semi-customised version of this drive
Factors such as package size and f rm, internal
velocity loops and position output ¢ infigurations
are available.

Higher power 200 Series Drives re available
a from SEIL in larger package
options

38 below to

Please contact Seil at the addr

discuss your particular requirement.

Series 200 Motor - Amplifier Inter-connections

Simple connections for driving
a Hall Commutated Three
Phase PM Brushless Motor

Motor

Hall sensors H;l o] E
J-

Torque motor. B
Typical of open framed multi-
pole motors available in
various pole configurations and
diameters

Torque Demand +/-10V

Motor Phases

Screened twisted triple

Series 200 Amplifier

s}

120 deg Hall switch inputs
Common [
Hall Supply

)
. /Screened
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