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BLMC-L-S-I Low Voltage Brushless DC Mator Controller

Product Datasheet
BLMC-L-5-11s a low voltage, three phase, six step, full wave and hall sensor Brushless DC Motor

contreller. Its maxmmum cufput current 15 13A. This controller has two sub-types, BLMC-L-S-118/39.
BIMC-1L-5-I18 1s suitable for 10 to 18VDC power supply. And BLMC-1-5-I59 15 smtable for 18 to

59VDC power supply.

® Three Phase MOSFET H-Bndge (22kHz PWM)
® Electrical Hall Sensor Phasing 120°/240°
® Peference Voltage for Hall Sensors—Vhall
® Forward Feverse Direction--F/R.

® Fun EnableDisable--En

® Dynamic Braking--Brk

® Open Loop Stepless Speed Control--Ad)
® System Malfunction Fault Output--Flt

® PWM Cycle-By-Cycle Current Linut

® Internal Undervoltage Lockont

® Internal Thermal Shutdown

Please read Safety Warning below
carefully before installing and

operating this controller! o

This product should be installed and serviced by a qualified technician, electrician, or electrical
maintenance person familiar with its operation and the hazards involved.

Insulated adjustment tools must be used when working under power. Do not touch the PCB
board and junctions when working under power.

All output and input terminals are NOT isolated from the incoming supply.
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Absolute Maximum Ratings

{The Absolute Maxizmm Eatings are those values bevond which the safety of the controller cammot be guarantesd)
Parameter Symbol Value Unit
_ Tt Vee (BIMC-1-SL-T18) 18 .
Power Supply Peak Voltaze Vee (BLMC-LSLI59) - VDI
Peak Cuzrent Icc, I Ie, Ic 20 (Less than 10s) A
Contnmons Current Icc.Ia I Ic 15 A
Hall Sensor Raference Chaiput Cuurent Toat 0 mf
Dizital Inputs Voltaga Ha, Hb, He, F/E, En, Brk Diwe vV
Speed Contrel Input Velage Ads Ditod vV
Fault Ouiput Voltaze Flt Ditod Vv
Fault Cutput Sink Crorent I 10 {Smk) mf
Max Coatrellable Meotor Speed One Magnetic Pole-pair Botor &0,000 Ipm
Swrface Temperature of the Fadiator =T g5 L
Operating Ambient Temperature Fange Ta -20 to <835
Thermal Characteristic
(Wee=24VDC, Ice=34, Ta=20C, Motor Speed=3,000rpm, Good Free-comwvection Cocling)
Parameter Syvmbol MAin Typ Max Unit
Hadiator Surface &T ) a0 i
Tenperature
Electrical Characteristics
(Wee=24VDC, Ta=20C | umless otheraise noted)
Paramster Svmbol | A | Typ Max Unit
Vee—-DWC Power Supply
BIMC-1-5-118 Vee 14 12 18 VDL
BIMC-L-5-159 Vee 18 24 36, 48 59 VDL
Chuescent Cuarent In - S0 a0 mé
Vhall--Eeference Voltage for Hall Senzors
Orutprat Volt Whatl 52 36 5.9 VDC
Ohatpat Current Tall - - 0 mf
Ha, Hb, He—-Hall Dizital Inputs
High Threshald Volt Vs 30 22 - v
Lowr Threshald Volt VI - 1.7 08 v
High State Crorent Ie 150 - 20 wh
Low Siate Crorent in 500 - -130 wi
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F/E. En--Digital Inputs

High Threshald Vol Vi 30 22 W
Lowr Threshold Volt Vi - 1.7 W
High State Crovent Tne: -75 - ud
Low State Crorent lin =300 - wh
Brk—Dynamic Braling Digital Input
High Threshald Vol VI - 20 W
Lowr Threshaold Volt VIL - 0.8 W
High State Crovent Tie: 0.8 034 md
Low State Crovent ix 09 0.6 md
Adj—Open Loop Stepless Speed Control Analos Input (Maotor Mo Load Speed
Full Spead Volt Vie - 41 W
Zero Speed Voli Ve 1.2 1.5 W
Fli—%ystem Malfunction Dhgital Output
High Stata Volt VioH 26 38 W
Lovar State Welt VoL - 0.23 v
Sourca Crrrant IoH -1 0 md
Sink Current jLs: R - - mdh
Undervoltaze Lockout
BIMCI-5-113 W - g VDI
BLIMC-I-5-155 W - 15 VDI
Thermal Shutdown
Thermal Shtderam TS - 170
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Junction Tahle

Junction Pin Type Function
A Driver Cutput A Phase Winding Diriver
)| B Driver Cutput B Phase Winding Driver
C Driver Cutput C Phase Winding Driver
n Vee Power Supply DC Power Supply, Positive Line
GID - Power Supply GND), Negative Line
GIND - Hall Sensors GKD
Ha Digital Input A Hall Sensor, TTL Compatible
I3 Hb Digital Input B Hall Sensor, TTL Compatible
He Dhgital Input C Hall Sensor, TTL Compatible
Whall Eeference Cutput Reference Voltage for Hall Sensors
FR Digital Tnput ForwardReverse Direction, TTL Compatible
En Dngital Input Fam Enable, Logic High Active, TTL Compatble
Brk Digital Input Dynamic Braking, Logie Low Active, TTL Compatible
Up Woltage Divider Potentiometer Up Pin
1 GIND - Signals GIND
Adj Analog Input Open Loop Stepless Speed Conirol
Flt Digital Cutput Output Low State When System Malfunction, TTL Compatible
Dn Woltage Divider Potentiometer Down Pin
v (NC) WC
FG (NC) NC

Main Functions Description

Vee--DC Power Supply:

A stabilized power supply or battery 15 recommended. Please see the “Absolute Maxmmmm Eatmngs™ for prope:

operation.

This centroller has two sub-types, BLMC-L-5-118/59. BLMC-L-5-112 15 smtable for 10 to 18VDC power supply.
And BIMC-1-5-159 is suitable for 18 to 39VDC power supply. Because of the difference of the “Absolute Maxinuuy

Fatmes". they cannot be subsntuted for each other

A, B, C-MOSEET H-Bridge:

The driver circuit 15 shown in right figure. This contreller could drive etther ¥ or :};;
delta winding motor. Please see the “Commutation Truth Table™ for details. I
The use of 22kHz pulse width modulation at the three bottom MOSFETs provides A
an energy efficient method of contrelling the motor speed by varving the average veltage |t
gpplied to each stator winding during the comnmtation sequence.

Vhall--Reference Voltage for Hall Sensors:

= C

Tlus reference power could output enly 30mA for hall sensors. It 15 forbidden to supply any other loads.
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Ha, Hb, He--Hall Digital Inputs:

Hall signals are all TTL compatible. The input circuit i3 shown in right figure. Please +E gy

zee the “Commutation Truth Table™ for details. ﬁ
L

T

The electrical hall sensor phasmz nanst be 130° And Ha. Hb. He siemals must be

mav be damaged.

F/R, En—-Digital Inputs:
Theze two signals are all TTL compatible. The mput circut is shown in nght figure.
Please see the “Comnmtation Truth Table™ for detatls. I;] .
When F/E. signal 15 high or float, the direction of motor rotation 15 forward. When F/E
15 low, 1t 13 reverse. The munming direction also depends on the stucmre of BLDC motor. Lln %

A logic high or float at En pin canses the moteor to run, while a low causes it to coast.

Brk--Dynamic Braking Digital Input:

This zipnal iz TTL compatible. A logic high or float at Brk pin allows the motor to mm, Switehing

e . . . . . . Transistor
while a logic low causes it to brake--high damp rapid deceleration. The nput circuit is

shown in right figure.

This pin can be controlled by PWH signal. The frequency of PWM must be less than
30kHz.

Pleasze fix the motor and the load carefullv before this function is activated. Otherwise

the load mavbe broken b the brake force and peopls mavbe imjured

Adj--Open Loop Stepless Speed Control Analog Input:
The mput circwit 15 shown in night figure. There are three methods to control the speed of the motaor:
First, connect the top side and bottom side of a 10k chm potentiometer to the +5 gy

Up pin and Dn pin of the junction separately. And conmect the nuddle pin of the

potentiometsr to Ad) pin.

Secomd, using an operational amplifier (or D/A). Connect the output of
operational amplifier (or D/A) directly to Ad) pin.

Third, commect a filtiered PWAM signal to Ad) pin. The intermal filter
capacitance of fluz controller iz 0.1uE An external series-connection filter
resistance 15 necessary and 10k ohm 13 recommended The fraquency of P
sheuld be greater than 5kHz.

When the average mput voltage of Ad) 15 lower than 1.5V, the motor stops.

When the average input voltage of Adj 15 higher than 4.1V, the motor nms at maxinmm speed if no load.

Fli--Svstem Malfunction Digital Output: +5 Ay
The eutput circnit of Flt pin 13 shown i right figure. A logic high means the motor

works normally. A logic low means there are something wrong and causes the fault led on.

Please see the “Comnmtation Truth Table™ for detatls.
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T
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PWAM Cycle-By-Cycle Current Limit:

There 15 & PWM Cycle-By-Cyele current lmut circwt m this controller. The wvalue of the linmt i3 adjustable.
Adjusting the VR potentiometer, clockwise decreases the value of the linut, counter-clockwise increases the value of
the limut. For mest loads, the current linut should be about 1.5 to 2 times as much as rated load current. But 1t must be
less than 15A. When current limuat, the Fault Led is on.

If the current limit works for long time the controller may be damaged by homess

Undervoltage Lockout:

An undervoltage lockout has been mcorporated to prevent damage to the IC and the MOSFETs. When Vee of
BLMC-L-5-113/59 falls below 9 and 15VDC separately, the IC acts as though the Fan Enable Pin was grounded, all the
fimetions are disabled and the Fault Led 1s on.

Thermal Shutdown:

Internal thermal shutdown circwiry 15 provided to protect the IC from hotness. When activated, typically at 170°C,
the IC acts as though the Fan Enable Pin was groumded, all the fimctions are disabled and the Fault Led 15 on.

Commutation Truth Table

Hall Inputs Control Inputs Internal Protections MOSFET H-Bridge Driver Fault
Ha | Hbh | He | F/E | En | Brk CLorUVorTs A B C Fl
1 1 | X | X ] X Z Z Z 0
0 0 0 X | X X Z Z il 0
1 1 | X | X 0 X 0 0 0 0
0 0 0 X | X 0 X 0 0 0 0

X 1 Anyone Active Z Z Z 0

Six Valid X 0 X £ £ il 0

Combinations X 1] 0 X ] 0 1] I

(Figure Below) | X | 1 0 X 0 0 0 ]
140 1 All Inactive Nomal Comnmtation (Figure Below)
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T T - | I

Ha OI I | | | | |

[ | | [ [

11 T I T I

Hb g | | | |

|
He 0f
|

H-Bridge Driver Current

No PWM 50% PWM

Mormal Commmtation Waveforms, F/R=1

Note: “1"=High_ “0"=Low, “X"=Don’t care, “Z"=High impedance, “+"= Positive current, “-"=Negative current

Controller Dimension and Connection Diagram (Unit: mm)

The controller dimension is 100 (L) 3 60 (W) X 47 (H). This dimension is not including additional radiator. The
addinonal radiator can be custonr-made according to the motor power, heating and cooling of the application.
If the surface temperamre of the radiator 13 higher than 83 T, cooling fan nmst be installed. Otherwize the controller

may be damaged by hotgess
Line length 13 0.5m, 1f customer does not specially order. The appromimate weight of the coniroller 15 160g,

mcluding 0.5m lines and ntrinsic radiator.
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;'lpplimtiun Circuit Examples

I Iz 0 - Jd -
ABC GH]] Ha HI:- He "i'hnll GND Yec F/R En Brk Up GND Adj Flt Dn FV FG

— + * L ] [ ] -L- n-".
ELDC Motor }_ \_‘L =
OC Power L L [—ﬁ—]

The Comnection of BLDC Motor and Power The Comnection of On-off Control
and Potentiometer Speed Conirol

-t

(1 — Jd (1 'i,FI‘;R _— Jd iR
F/R En Brk Up GND Adj Fit Dn FV FG F/R En Brk Up GND .Fu:]_] Flt Dn FV FG
|} i}
|} [}
I} 1}
+ 1+ 4 S N S & S
|} L i} e
d d d He = ".". i d d d M= II.". e
E;—lla-lur hJIrp or DF4 Filtered Analog
E 5 5 0g lopurt 5 5 5 Input
A E BB -
H H H = = H
I W @ W
+ + + + + +
W W E o W R
[ R R R TUT P
The Connection of Digital Control The Connection of Digital Conirol
end Operafional Amphfier {or D/A) Speed Control and PWLM Speed Control

SOPROLEC SARL
18 bis, rue du vert buisson
F-95470 VEMARS

http://www.soprolec.com
contact@soprolec.com




