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.g;;;gx:‘.r*% Confirm the driver’s voltage
7 Customer needs to confirm the driver’s voltage according to the motor’s rated voltage.

< WVoltage 24VDC_> NOTE
Phase 3 1.DIELECTRIC
E| Poles 4 STRENGTH:

Line to line resistance |TBD+10%ohms| 600V@2mA/1S
Line to line inductance| TBD+20%mH | 2.Rotation:CW

—| Rated torque 0.16N.m
. Rated Current 3.7A
: Roted speed 4000rpm
- F
e Rated output power 67w
¢ No—load speed 5200rpm
Class insulation B
| 1 | 2 | 3 T
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WNREFENBIEERMANER (ESHANER) Ir(A), NE EEﬁ,mdp(A) >(2xIr +5RE),
REEEBITEE .

Confirm the driver’ peak current

If you already know the rate input current (or the maximum input current) Ir(A) of the

motor, then the peak current Ip(A) > (2xIr + margin), the margin value regards to the
over load situation.

Voltage 24VDC NQTE
Phase 3 1.DIELECTRIC
E| Poles 4 STRENGTH:

Line to line resistance |TBD+10%ohms| 600V@2mA/1S
Line to line inductance| TBD+20%mH | 2.Rotation:CW

Rated torgue 16N.m
< Rated Current 37A

‘Roted spest —Z000rpm
" Rated output power 67w
No—load speed 5200rpm
Class insulation B
L 1 | 2 | 3 T
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- ”m e Confirm the driver’ peak current

If you already know the rate output power (or the maximum output power) Pr(W) and
the driving voltage Vr(V) of the motor, then the peak Ip(A) = (4xPr/Vr), 10~20%
margin value has already been considered.

Voltage 24VDC NOTE
Phase 3 1.DIELECTRIC
E| Poles 4 STRENGTH:

Line to line resistance |TBD+10%ohms| 600V@2mA/1S
Line to line inductance| TBD+20%mH | 2.Rotation:CW

z —| Rated torque 0.16N.m
§ Rated Current 3.7A
3 Raoted speed _4000rpm
[ Rated output power 6w >
No—Toad speed — 5200rpm
Class insulation B
[ 1 | 2 | 3 T
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Confirm the quadrants

H Series Brushless DC motor driver is a two quadrants close loop motion control
system of speed, which is forward drive and reverse drive control. The torque and
the speed are in the same orientation. It doesn’t includes the dynamic braking
function (the torque and the speed are in the different orientation, for example:
lower the heavy thing). You should not use this driver in the four quadrants
control field. So, precise positioning, rapidly acceleration or deceleration,
frequency forward and reverse with rapidly response and any other four
guadrants servo motion control applications are unserviceable.
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Driving power supply

User’s power supply should make sure the voltage keeps in the specified range from
no load current to full load current.

Fuse is necessary in the external incoming wire, the capacity should not less than the
continuous current in order to avoid the un-repairable damage or fire disaster. VP is
the power’s positive electrode, GND is the power’s negative electrode.

E i EL I DC Power Input \ J
- + - +

[T —— ——— | ] — ——————

fif Py Fuse
(B 75 O OV (B ERLIAE ) {peak cumrent?

L O\O——|H O —é IO -4 O [vp —l

o O GNDJ e O SND 8

. -

AKT Automation Technology Co., Ltd. www.aktmotor.com sales@aktmotor.com 2016 all rights reserved



MOTOR & DRIVER H Series Brushless DC Motor Driver Model Selection Guide HRFIFTGRIE B IEsIz®E iS5 =EIn

¢ You
Follow uson: -/ n m

Find the link: aktmotor.com/social

- fai4ee
m PO XN SE—AERESAS, SR — ARSI, SUERERBRES.

Motor winding
Please make sure to connect each phase of the winding wires to the correct phase port
according to the connection diagram.

] —3 o
E 52 1 7
. +V— RED 10 o
GND— BLK e °
g o, =
; %%% YEL. GRN BLU VEL Gf% BLU I m o)
g o O o
; o l 10 o
i Hu Hv Hw PHu PHv PHw 1d
o ' 1@ o
ggg HiE: "RV LR AR A 5VDC :" ‘ o
%g 3 +20VDC b
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==—1SPEED DRIVER

Hall sensor port

Hall signal power supply is 6.25V. Hall element is switch type. Please make sure to
connect each phase of hall signal wires to the correct phase port according to the
connection diagram.

B 1€ O
16 O
| o |°
: %%% YEL GRN BLU YEL GRN BLU A0 O
5 (it | N
%%% Ho Hv H§ PHOPHY PHw >I ¢ &
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[ON To#¥| 4
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2.QUADRANT Change motor‘s positive direction of rotation

When the motor’s positive direction of rotation is different from the user’s requirement,
you can change motor’s positive direction of rotation by exchange the wire’s connection.
Exchange the Hu and Hv phase in Hall sensor, meanwhile, exchange the PHv and PHw
phase in winding.
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LED indicator

P/A: ——Power indicator LED. When starting power supply in normal, LED keeps green brighten. When in alarm state, LED
will be green blinking. The alarm can be reset by EN disable once or power off.

SHAFT——Shaft status indicator LED. When motor shaft is moving, LED keeps green brighten. When moving stopped, LED

turns dark. In order to avoid the danger, do not touch the shaft and the related components when this LED brightens.
SC—— Short circuit & over temperature indicator LED. When the internal motor winding due to insulation damage and
cause turn - to - turn short circuit, LED keeps red brighten, it can only be reset by cutting off power. LED will be red blinking
when the shell temperature is too hot, EN can clear.
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Function switch setting

ON=downward, OFF= upward.

SW1——SW1 -- Hall phase setting, ON=120 ° electrical angle. OFF=60 ° electrical angle. Default: ON
SW2——0pen/Close loop, ON=open loop, OFF=close loop, Default: OFF.

SW3/4——Loop selection, ON/OFF= select the velocity loop. OFF/ON select current loop. OFF/OFF=
select no loop when in open loop work. You can't select both loops. Default: ON/OFF.

SW5——Loop filter time, ON=filter effect will be enhanced, running smoothness will be improved,
loop response will be slower, OFF=filter effect will be drop off, running smoothness will be reduced,
loop response will be faster. Default: ON.

SW6=SV ramp time setting, ON=1~11 seconds adjustable. OFF=0.1~1.1 seconds adjustable. According
to the RC electric sufficient and discharge index control. Default: OFF.
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Speed range switch setting

When under full amplitude command, In order to get the most suitable resolution in
each different speed range, please set the switch and let the corresponding speed
equal or larger than your maximum speed. N=motor pole number. Please find
SW7,8,9,10 in the table which printed in the driver cover. Default setting is
ON/ON/ON/ON, which means 8 poles, 3000rpm.
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R-SV={5<=RILLZEIZED-1.0, HMHAE, LER-WEEIMES/INEPBIXIES.

i ESEPERAEE, TLEHREINNES SERNER, T BIA0S.

L Jron oc woron R-LG=FREEIETRIRIE2-22, &MHZIE, HESMARBRHEWS, FNERBESIIK, EBIARE
| (i M, —RAREAET. S EAS.

R-PC=IEEERIZELLZ0.5-1.0, IE&MZIE (WHEIRER) |, EER=SCRRIFERR/B XIFERIT,
SCRRIELLE R AL REERRI—F, RIBEEKRSEIRE, S EIA1.0,
R-RT=18SFHFEREIZEOD.1-1.17081- 117>, &MZIE, EESW6 FXoHEIRE. N TFEM
ERIESHIN, KARC FeEBIS 8B FHIE, HEASV=0V =1EhY, BT RIKEERESEUZ1ERTERE
K, MNRESENELLINEE, ATLUBRRHERE. 1 #AA0.4,

Potentiometer setting

10 scales single-turn potentiometer, please operate it gently. You may damage it if you operate it too hard.
R-SV=Reference ratio, 0-1.0. Linear scale. Ratio=Internal effective command/external nominal command.

By adjust the potentiometer, you can precisely calibrating the relationship between the external command and the result.
Defaultis 0.5.

R-LG= Loop gain setting 2~22, linear scale. The larger the value is, the higher the loop sensitivity is, and the overshoot will
also increase, the instability will increased. Generally, no adjustment is needed. Default is 8.

R-PC=Peak current ratio, 0.5-1.0. Nonlinear scale (check the diagram printed in the driver cover). Ratio=Actual peak
current/nominal peak current. Actual continuous current is half of actual peak current. Please make the reasonable setting
according to the motor’ s requirement. Default is 1.0.

R-RT=SV ramp time setting 0.1-1.1 seconds or 1-11 seconds, linear scale, combined with SW6 switch setting. In order to
smooth the step command input, it use the RC electric sufficient and discharge index to control. When SV=0V is used to stop,
the stopping time is prolonged due to the long trailing. If combined with EN stopping function, trailing can be eliminated.
Defaultis 0.4.
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Control port
F/R-----Forward/Reverse control. High level or Open=Forward. Low level or Grounding=Reverse.

This driver has the function of safe rotation. When the direction is suddenly changed in operation,
it can realize smooth excessive reversal and avoid impact.

EN------ Enable/Disable (Start/Stop) control. High level or Open=Driver doesn’t work, motor is in
free status. Low level or Grounding=Driver start to work. Disable once to reset alarm on line. But
short circuit alarm can not be reset online, only to cutting power supply to reset. This driver has a
safe start function. If the motor is running when the power is on, even if it is enabled, the driver
will not drive until the motor speed is reduced to zero.

S00mm Leods long e 1 0 |oo
F/R F% ER,_— )
— — L ‘ - O |
2 20 Bl ! 1 (o) .2
= = = |
=3 N E N Er .
GND————le—s- GND =y GND o——1 o K g
v e ooV S U
gt cologe i ~oY = : 0 sé 8
PG PG FG — o .
A T SIAA ! O |Jam
ALN ALV ALM
i i il 0 4mJ
S~10K 5-"‘1 5~10K S5~10K 5~10K 5~10K 27K
The B-SV pot must be tumed o rgh The R-IV pot must be tumed fo rght
[Use PWA puize or SV voltage fo control speed | |__Usze oddifional oot to control :oeed | |Uze R-3V pot to control soeed| [ 1 ‘
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Control port

BK= Braking control, It use power tube to short connect the motor winding in order to make

prompt braking. It doesn’t have maintenance energy, also, as the short circuit current is uncontrollable, if
the brake energy is too much, the power tube will be damaged. So the speed when braking must less than
safety braking speed.

Gk AT S00mmt = | gt A T500mmit = [ A G ATs00mmi = | 5
F/R, — L F/Re— [ \ F/Re— L fe)
EN I EN P EN b o

v I I = | | = | I
GND — — GND — — GND — —t|p ©
WSSV 2cmEo-svar—L L . S— Y b o —t—1/H o0
PG L PG -+ L PG Ll o

p— [ [ - I ] e [ —
ALM t } ALM: 4 { ALM: + =N O

v []J [ﬁ v v
v ] vl vl W O

5~10K 5~10K 5~10K 5~10K T 5~10K 5~10K 27K
R-S' FEfir % 2020 A7 i B i o R-S B {07 45 DAZ A fie 3] B (i

| R 5 e A b |

| o o 2

EEEE T e

W
=500mm Leads long = fl\
M O
\
FLR o FLR o FiRo/ / M o
|
ENe—% ENe— ENe— —+ |4 0
BK BK BK
GND @ GND GND 1|~ O
PWA pulse/5V/ 1~2KHz of O~ 5V voltage— 3~3K 0~5V _t_i_ funl 0
_ — _
= 1 = 1 ’S ! —+ |4 0
ALM ALM ALM i M O
U b & el O
5~10K 5~10K 5~10K 5~10K 5~10K 5~10K 27K -
The R-SV pot must be turned to right. The R-SV pot must be turned to right.

Use PWM pulse or 5V voltage to control speed|

‘ Use addilional pot to control speed |
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Control port

SV=Analog reference voltage: 0~5V. Input impedance: 112K. Do not over input.
When the voltage is over 5V, the loop will out of control. PWM command with 5V
amplitude and 100~200Hz frequency can be input directly (Ramp time: 0.3-0.5
seconds), linearity may reduce a bit. When added a internal F/V conversion module,
it can also can input 5V amplitude, 0~3KHz pulse frequency command.
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Control port

PG=Speed pulse output in OC (30Vmax/5mA). This signal can be made in synchronize
to one phase hall sensor signal (model number with suffix letter

—F) or 6 times frequency multiplier. The motor speed is in proportion to the
frequency. Motor speed(rpm) = PG frequency(Hz) x 120/N. N is the pole number of
motor. Or, motor speed(rpm) = PG frequency(Hz) x 120/N/6 (6 times frequency

multiplier). When in 6 times frequency multiplier, it outputs 30us width narrow pulse,
the accuracy and resolution will be higher.

11 B 11

- - 1% Hall sensar 6x Hall sensor
5 gﬁﬁ % /{Jﬁ\ W /fl/‘ - JF@ E »/;Jﬁ\ —\’f “,} }/Fﬁ frequency per phase frequency per phase
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Control port

ALM=alarm output. OC output. When in alarm, triode will conduct.

Alarm conditions as below:

1) No Hall signal or Hall signal incorrect or phase position incorrect.

2) Power supply under-voltage or over-voltage.

3) Driver’s shell is too hot.

4) continuous overload over 6 seconds or longer time intermittent overload.
5) Motor Winding short circuit.
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Confirm the operating temperature

Customer should make a choice of the driver’s operating temperature range
type according the wording condition.

In general, if the driver is working indoor, you can choose the driver with
-10~+45°C temperature range. If the driver is working outdoor, you need to
choose the driver with -40~+65°C temperature range.
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Installing a Heat Sink

The driver integrated a temperature controller of 60 'C or 80 °C, which will take
over-temperature protection when the temperature of the bottom plate
exceeds. If the over temperature alarm often occurred, it should take measures
such as installing a heat sink or fan, depending on the use conditions.

Without Heat Sink With Heat Sink
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Lead wire interference

Winding wire may affect Hall signal. So the Hall wire and the winding wire should run separately. These two wires should not
intertwined. The interference may cause the driver doesn’t work. When the connecting wire between the motor and driver
is too long (over 2 meters), it should use shielded wire to separate the winding wire and Hall wire apart. When more than
one set groundingin the same time or other reasons which cause serious interference (Unable to work well), please use
optoelectronic coupler to isolate the Hall port and control port. When use the shielded wires, shield should connect to the
driver’s cover. The optoelectronic coupler can be made by the user themselves or purchased from our company.

When the situation appears like the figure below, it will cause the closed ground loop and cause serious common-ground
interference. Please make sure to cut off the closed loop, avoid using common-ground power supply or use
optoelectronicisolation to control.
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Motor isolation requirement

In order to make sure the driver works safety, the DC insulation resistance
between Hall ground and motor winding / Hall ground and motor housing /
motor winding and housing should more than 100Mohm (500VDC)
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Motor inductance

This driver is not suitable for the motor without iron core and extra low
inductance such as coreless motor. If is necessary to use, please add the external
inductor.
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Thank you for watching!
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If you have any questions, please don’t be hesitate to contact us!
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