DC Brushless Motor Driver IC

Prolific PT-308F-B/PAVB
PROFIC TECHNOROGTING PWM Speed Control

2

Applications Package: SOP8
* Double coils DC brushless motor.
- DC4V~18V.
or [T[te ImER
Features o[ [o) ¥ 5 el Jver
- PWM speed control 02 [ []] § é o[ |pwm
+ Motor lock protectionand automatic restart
- Rotate Detection output(Alarm) RD | |4 5 FG
- Frequency Generation output
- Low power dissipationand high driving efficiency
Pin Description
Name Pin Description Type
o1 1 First output pin 0]
Input Devices GND 2 DC ground : G
02 3 Second output pin 6]
* Hall IC RD 4 Rotation Detector, L: Rotation, H: Stop| O
FG 5 Frequency Generation (6]
PWM 6 Pulse width modulation speed control |
VDD 7 DC power supply P
HIN 8 Hall IC signal input |
Specifications
. . O,
Absolute Maximum Ratings (Ta =25 C)
Parameter Symbol Conditions Ratings |Units
Maximum supply voltage Vop™#* 18 \'
*
Allowable power dissipation Pd 650 mwW
Operating temperature Ta -30 ~+100| °
Storage temperature Ts -55 ~+150 °
Output current lout Continoue 750 | mA
Peak 950 mMA

*0n 50mm x 50mm x 1.6mm glass epoxy board

€ Any and allPROLIFIC products describedor contained hereindo not have specifications that canhandle applications that
require extremely highlevels of reliability, such aslife-support systems, aircraft'scontrol systems, orother applications
whose failure canbe reasonably expectedto result inserious physical and/ormaterial damage. Consultwith your
PROLIFIC representative nearestyou before usingany PROLIFIC productsdescribed or containedherein in such
applications.

€ PROLIFIC assumes noresponsibility for equipmentfailures that resultfrom using productsat values thatexceed, even
momentarily, rated values (suchas maximum ratings, operating condition ranges, or other parameters)listed in products
specifications of anyand all PROLIFIC products described orcontained herein.

PROLIFIC TECHNOLOGY INC.

7F, No.48, Sec.3, Nan Kang Rd., Nan Kang, Taipei, 115, Taiwan
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PROLIFIC TECHNOLOGY INC

PT-308F-B/PAVB

Electrical Characteristics

Characteristic | Symbol |Test Condition Min. | Typ. | Max. |Units
Supply Voltage Vb 4 18 V
Output Sink Vbson) |[Ri=15@12V 068 | 0.75| 0.9 V
Voltage
Output VBv(on) 18 22 30 V
Breakdown
Voltage
Supply Current Ipp  |Output open@12V 10 | mA
Driving Current lo R =15@12V 735 | 750 | 755 | mA
R =20@12V 562 | 570 | 575 | mA
R =30@12V 384 | 385 | 389 | mA
R =50@12V 234 | 235 | 236 | mA
R =100@12V 119 | 119 | 119 | mA
FG/RD flow-in lrc/lrp  |Pull-high resistor is 25 mA
Current 4700hm@12V
FG/RD Supply 18 Vv
Voltage
FG Frequency Hall IC input signal
devide one
Hin Input Voltage| High Vop-1.2 Vob \Y
Low GND 0.3 V
Hin Input Current Iin Hin=12V 85 uA
PWM Input Vpp=12V 10 uA
Curent
PWM vs Duty see Fig. 1
Ratio
R.: DC impedance of inductor
Truth Table
Hin 01 02
H GND VDD
L VDD GND
Ver. 1.5
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PROLIFIC TECHNOLOGY INC

PWM Speed Control

This Driver IC usesthe pulse width modulation (PWM) to control motor's
speed. Motor's speed is controlled by the PWM input voltage to adjust
the PWM duty ratio (see figure 1). The PWM's control has two modes.
One isthe digital control, OV for full speed and Vdd forlow speed. The
other islinear control, which canlinear control the PWM duty ratio from

100/0 to 35/65.

ON/OFF Ratio

100/0 |——

50/50 \
35/65 \

3.5V Vce-2V  Vee

PWM

Fig 1. PWM Speed Control

Rotation Frequency and Detector

This driver IC outputs the FG and RD signals for some special applications.
For FG application, the driver IC will generate square wave to indicate the
motor rotation frequency. According to the motor internal structure, the
pole numberis differentfor differentmotors. The FG will output the real
motor's rotation frequency by dividing the pole number. For RD application,
the driver IC will output a high signal to indicate the stop of the motor and a
low signal to indicate the normal operation of the motor.

Ver. 1.5 -3- Date: Mar. 2002
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Lock Protection

In orderto protectthe motor, the driver IC will stop to driving the coil when
the motoris locked over 0.4 seconds. Then, it restarts to drive the motor after 2.8
seconds. Figure 2 shows the timing diagram between the hallinput signaland
driver's output state.

locki LLock detected L rotate
0.4sec
Hin U U L
driving
0.4sec
On —> < -
01/02 2.8sec
shutdown
Off
RD —_
" UL

Fig 2. Lock Protection

The driver IC architecture block diagram is shown in Fig. 3

Vg

2]

Fan Lock Lock Timing
Detection Control
| (
Driver Timing Driver
Control
| I
PWM Speed FG
Control

Gnd

Fig. 3. Driver IC Architecture

Ver. 1.5 -4- Date: Mar. 2002
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Application circuits Double coil

1. Voltage Control

; 12V

A A
' 12 L1
R2| R3
R1 10K R%R
§ § §4.7K
Hall Vee o1 3 Q1
IC EHin - 5 L Q2 loading
)
3 .
Vpwm —I[E|PWM — E E
Gnd RD [2] ( ( >
B

R1 10K v
R2,R3  >470ohm~
R5,R6,R7,R8 is depended on the loading L1 and L2(see note2)

Example :

PWM FAN Speed

Vewm .
Ratio(on/off)
ov~12v 100%~35% Full speed ~ Low speed
GND 100% Full speed
VDD 35% Low speed
Ver.1.5
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Application Circuits / Double Coil

2. Thermistor

; 12V

, L2 | L1

=

(9]
AW~

=
(@)

00/

=

[\

=

W

R1 10K
§ = 4K
Hall Vee o1 [13 Ql
IC {8 |Hin o2 5 R7 AWy Q2 loading
oo "0 L
6 [PWM — ( (
NTC Gnd RD 1 >
04GT |12_1 ( (
J
Example :
Thermistor PWM FAN
NTC 204GT Kohm Ratio(on/off)| Speed
Temp.( C)
0 720.3 48% Low speed
10 421.8 54%
20 254.6 62%
30 158.2 71%
40 100.8 80%
50 65.85 90%
60 43.99 100.0% Full speed

Ver. 1.5 -5- Date: Mar. 2002
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Application Circuits / Double Coil

3. Thermistor(NTC) for Highslope temperature control

| |

;IZV
NTC
]103GT§ 1K 1 10 R2| R3
’ 47K
Hall Vee o1
IC (8 |Hin 02 loading
7K L clpwM O i
% B % RD >
1K 2
<
Re-slope
Example :
Thermistor PWM FAN
NTC 103GT .
Kohm Ratio(on/off)| Speed
Temp.( C)
20 12.64 35% Low speed
30 7.968 50%
40 5.164 70%
50 3.436 90%
60 2.341 100.0% Full speed

Ver.1.5
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Application Circuits / Double Coil

4. 24V (or higher) ZSX

§ R4 680 1/4W

R3
R1| 10K -
= 47K
Hall Vee
IC >—{8 |Hin .
/ZE/ loading
EX
Z112V| [E]PWM ( (
Gnd RD EX >

R1: 10K
R2,R3 4700hm~
Z1: Vz=12V, 1/2W

Note1: The connection of PWM pin refers the connection of 12V.
Note2: The value of R4,R5, R6,R7, R8is depend on the characteristics
of L1andL2.(ex. R4:680 1/4W, R5, R6: 2.2K, R7, R8:680)
Note3: The FGand RD are opendrain outputs. Their High level can be

defined by end user. The R2, R3 are theloading of FG and RD.

@ Specifications of anyand all PROLIFIC products described orcontained herein stipulate the performance,
characteristics, and functionsof the described products in theindependent state, andare not guarantees of
the performance, characteristics,and functions ofthe described productsas mounted inthe customer's
products or equipment. To verify symptomsand states thatcannot be evaluatedin an independentdevice,
the customer shouldalways evaluate andtest devices mountedin the customer's products or equipment.

¢ PROLIFIC Technology Inc. strivesto supply high-quality high-reliability products. However, any andall
semiconductor products failwith some probability. It ispossible that these probabilistic failures couldgive
rise to accidentsor events thatcould endanger humanlives, that couldgive rise tosmoke or fire, or that
could cause damageto other property. When designingequipment, adopt safety measures so thatthese
kinds of accidentsor events cannotoccur. Suchmeasures include butare not limitedto protective
circuits and errorprevention circuits forsafe design, redundantdesign, and structuraldesign.

*

In the eventthat any andall PROLIFIC productsdescribed or contained herein fall understrategic products
(including services) controlledunder the Foreign Exchange and Foreign Trade ControlLaw of Taiwan, such
products must notbe exported with our obtaining exportlicense from the Ministry of international Trade and

* Industry in accordance with the abovelaw.

No part ofthis publication maybe reproduced ortransmitted in anyform or byany means, electronicor
mechanical, including photocopyingand recording, orany information storageor retrieval system, or
¢ otherwise, without the prior written permissionof PROLIFIC Technology Inc.

Any and allinformation described orcontained herein are subject to change without notice dueto
product/technology improvement, etc. When designing equipment, refer to the Delivery Specification forthe
@ PROLIFIC product thatyou intend touse.

Specifications and information herein are subject to change without notice.

Ver. 1.5 -6- Date: Mar. 2002
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Package Outline

.
GND| ||| > ~ 7 VDD
5z
SOPSL o o2 [ [B] ¥ & 6/ |pwM
RD 4 5 FG
Y

O
H % H H v XXXX: Date Code

I L

=
=
L
I

SYMBOLS DIMENSIONS IN MILLIMETERS(mm)
MIN NOM MAX
A 1.47 1.60 1.73
Al 0.10 - 0.30
A2 - 1.45 -
b 0.33 0.41 0.51
C 0.19 0.20 0.25
D 4.80 4.85 4.95
E 3.81 3.91 3.99
H 5.79 5.99 6.20
e - 1.27 -
L 0.38 0.71 1.27

Ver. 1.5 -7- Date: Mar. 2002
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