KEL

SEMICONDUCTOR KIAG6833HI

KOREA ELECTRONICS CO.LTD.

TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

3-Phase Spindle Motor Driver for CD-ROM/DVD

The KIAG833HF is a one-—chip IC developed for use
as the driver of CD system. It achieves high functionality

and performance by making use of a 3-phase full-wave

pseudo-linear drive method.

FEATURES

3-Phase, Full-Wave, Linear BLDC Motor Driver

+ Power Save at Stop Mode.
+ Built in Current Limiter,

+ Built-in Thermal Shutdown Cireuit

+ Built-in FG Amplifier.
+ Built-in Hall bias Circuit.

+ Built-in Rotational Direction Detector.
+ Built-in Reverse Rotation Preventer,

+ Built-in Short Braker,

+ Operation Supply Voltage Range ngt‘ﬁ;
D Viee=4.25~5.5V, Va=3.0—~15V T
7.50+0.05
.80
MAXIMUM RATINGS (Ta=25T) 5.40
CHARACTERISTIC SYMBOL | RATING | UNIT
, HSOP—28
Supply Voltage (Signal) Vee 7 v
Supply Voltage (Motor) Vi 16 A
Power Dissipation Pp 1.7 (x1) W
Output Current Io 1.3 A
Operating Temperature Range Topr -20~T75 C
Storage Temperature Range Tiatg —-55~150 C
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Note) (1) -+ When mounted on 70mm X 70mm * 1.6mm PCB
(Phenolics resin material).
- Power Dissipation reduces 13.6mW/T for using

above Ta=257T
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KIAG833HI

ELECTRICAL CHARACTERISTICS
(Unless otherwise noted, Ta=25C, Vc=5bV, V=12V, Vne=12V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT

Quiescent Circuit Current feo Fower savez0V - 0 02 mA
Tees Power save=5V - 5.4 7.2

POWER SAVE
On Voltage Range Voson 35 - - A\
Off Voltage Range Vesorr - - 15 A\
SHORT BRAKE
On Voltage Range Vanon 35 - - A
Off Voltage Range Vsporr - - 15 A
HALL BIAS
Hall Bias Voltage Vup THB=10mA 05 ‘ 0.8 ‘ 1.5 v
HALL AMP
Hall Bias Current Tua - 0.7 3.0 HA
In-Phase Input Voltage Range VHar 15 - 4.0 %
Minimum Input Level Vow 50 - - mVe-p
Hysteresis Voltage Level Vys 10 20 40 mV
TORQUE CONTROL
Input Voltage Range Ec 1.0 - 4.0 4
Offset Voltage (=) Ecorr- Eer=25V -80 -50 -20 mV
Offset Voltage (+) Ecorrt Eer=25V 20 50 20 mV
Input Current Eem Ec=Eecr=25V - 0.5 2.0 HA
Input/Cutput Gain Gec Eer=25V 0.41 051 061 AN
FG
FG Output Voltage (H) Vrcu Ipg=—20A 45 48 - v
FG Output Voltage (L) VraL Tre=3mA 0 0.25 04 v
Duty Ratio (+reference value) Dy - 50 - %
ROTATION DETECTION
FR Cutput Voltage (H) VrrH Irc=-20uA 4.1 44 - v
FR Cutput Voltage (L) VErL Irc=3mA 0 0.25 04 v
OUTPUT BLOCK
Saturation Voltage (upper TR) Vou To=-600mA - 10 1.5 v
Saturation Voltage (Jower TR) Voo To=600mA. - 0.4 0.8 Vv
VM Leakage Current Ve Ec=0V, output open - 3H 70 mA
Torque Limit Current I Rnf=05Q, Ecr=25V, Ec=0V 560 700 840 mA
1999. 1. 11 Revision No : 1 KELC 217



KIAG6833HI

PIN CONFIGURATIONS

KIAB833HF
[
(e 3 e (e e o0y
23 g3 g g 3MmM B % oz % o2 & 2

PIN DESCRIPTIONS

Pin No.| SYMBOL | I/O DESCRIPTION Pin No.| SYMBOL | I/O DESCRIPTION
1 NC - No connection 15 VH I Hall bias
2 A3 O Output (A3) 16 NC - No connection
3 NC - No connection 17 CNF - Phase compensation capacitor
4 AZ O Output (A2) 18 oB I Short brake
5 NC - No connection 19 NC - No connection
5 NC - No connection 20 FR O Rotational direction detection
7 Al O Output (A1) 21 BCR I Output current control reference
8 GND - Ground 22 EC I Oufput current control voltage
9 H1+ I Hall signal (HI1+) 23 PS I Power save (Start/Stop switch)
10 H1- I Hall signal (H1-) 24 FG O FG waveform
11 H2+ I Hall signal (H2+) 25 vCC - Supply voltage (Signal)
12 H2- I Hall signal (H2-) 26 VM2 - Supply voltage (Motor)
13 H3+ I Hall signal (H3+) 27 VM1 - Supply voltage (Motor)
14 H3- I Hall signal (H3-) 28 RNF - Qutput current detection
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KIAG6833HI

1. The Value of Test Circuit Resistor

2PIN 4PIN TPIN 28PIN
RL Ry kL 1533
VM1, VM2
Ry, =80 Ryp=0.50
2. Input-Output Truth Table
ouUTPUT
INPUT
FORWARD REVERSE
TEST
9 10 | 11 | 12 | 13 | 14 7 4 2 7 4 2 POINT
Pin No.
}fl HI %2 Hz %3 H3 a1 | a2 | a3 [ AL | a2 | A3
Condition 1 L M H M| M| M H L L L H H 7 Pin Hi
Condition 2 H M L M| M| M L H H H L L 7 Pin Low
Condition 3 M | M L M H| M L H L H L H 4 Pin Hi
Condition 4 M | M H M L M H L H L H L 4 Pin Low
Condition 5 H M| M| M| L |M|L|L | H|H|H| L 2 Pin Hi
Condition 6 L M| M| M H| M H H L - L H 2 Pin Low

Note 1) 1. Forward : Ec<Ecr
Reverse  Ec>Ecr

2. Input Voltage
H:2.6V, M:25V, L:24V
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KIAG833HI

3. Test Circuit

RNT

5V£fé
ZfZSV

SR

EN R

Fig-1.

T

12V 5V Veg Eg
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] In #II‘II‘II‘III‘II‘I

RS

Ha™

Fig-2.

Tt

Iecs :

Ve

Vpson

Vesorr !

DAl
Vps=0[V]

H1,2,3+=1/2Vc+0.1[V]
H123+=1/2Vec [V]
Al

Ves=b[V]
H1,2,3+=1/2Vct+0.1[V]
H123+=1/2Vee [V]

V1
Vpg=5H[V]
Tep=10[mA]

Input Condition 1~6

T V1/0.5

Vps=5[V]
Ec=0[V]
Input Condition 1~6

Input Condition 1~6
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KIAG6833HI

5V
A 4
Iga @ Hn'=40V, Hn =25V
" h i i o
Hn
[ # ERE HIH [ Hn'=25V, Hn =40V

Hn- (n=1, 2, 3

Vaar © Hall Input Veltage Range

|l L L L % % %
RL N . ; Vi © Hall Input Level
Hy q Hy Hg_HB | Hn'-Hn" | Hn =25V

Hy™

Fig-3.

2
éﬁlﬁlﬁllﬁgﬂjﬂﬂﬂiﬂﬂ
Vor : Io=-600mA (VuRng short)

T T VoL @ Ip=600mA

UUUUUUUI_IUTTTT

800mA B600mA
2,4,7Pin 2,4, 7Pin
Vul.2 GND
Fig—4.
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KIAG6833HI

Ec  Torque Operating Voltage Range

Ec
12V %
2.5V
R Ecors, Ecorsa, Ecr=25V
ﬁ ﬁ Venp=amV : Eg¢ of Voltage Range.
nmnin 1n

Ecmi @ Ec=Ecp=25V + A

Gre - Ec=15V 1 V1

ERIRERARE UL%TTTTTT E20V : V2
R
% ' % % | | g Gee=((V1-V2)/(20-1L5))/RNF
Hy HB_

Hg~ RND=05%.

Fig-5.

T ¢

12V 5V s Eg

i In l\!ﬂi\fﬂﬂﬂﬁﬂﬂ

Vuys + EccEcr=25V
| H3"-H3 | =V2 : FG Voltage

Tymr. © Output open (Input Cendition 1~6)

L L L L \_%III T \Il T Ec=0V, Ecr=25V
RL H1+ H2+ HE+
H&  Hg

Hy™

Fig—6.
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KIAG6833HI

Vepow - Voltage range of VSB for output "L

12V | &V L VaB Veporr © Voltage range of VSB at input-cutput
Ryr % Ec o 57 l‘% truth able.
= LR

Vran & Ire=—208A (Condition3)

Vrear © Ise=3mA Vi (Conditiond)

L L UL
R, L%T T T T T T Vern ¢ Imm=—208A Vo (H2"H, H3"H—L)
H1+ H2+ H5+

o He o Hg Vrrr ¢ Va2
Trr=0mA (H2+3L, H3+3H4>L)

Fig-7.

Vays | Ec=Er=25V
| H3'-H3" | =V : FG Voltage

T © Output open (Input Condition 1~6)
Ec=0V, Ecr=2.5V
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KIAG833HI

1. Input-QOutput Circuit

(1} Power Save (23 pm)

33K
=3

10K

Fig-8.

(3} Torque Input (22 pin)

MM—%Q—W%

Fig-9.
{(4) Coll OQutput

V12

1 { oVl
ENF

7 Eéﬂ: ?z
= GND

Fig-10.
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KIAG6833HI

(5) Hall Input (H; :9pin, H;10pin, Ho"11pin, Hy :12pin, Hy"13PIN, Hs :14pin}

Fig-11.

(6} Hall Bias (15pin)

P —

100k

Fig-12.
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KIAG6833HI

(73 FG Output (24 pin)

10kn
24
Fig—13.
(8) FR Output (20 pin)
30kn
20 FR Signal Output
Forward L
Reverse H
Fig-14.

(9) Short Brake (18 pin)

8K
18

10K

Fig-15.
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KIAG833HI

2. Torque
The range of the torque voltage is as shown below.

Ryr Foward Reverse
4
Ecoff— :
Ecoff+
3mV \—-—-t-—‘ ——
2.5V(ECR) Ec(V)
Fig-16.
Rotati The GEC ig determinated by RNF
otation .
(Where Gpc @ Ec-Ryp gain)
Ec<Ecr Forward Rotation

Stop after Detecting Gre=0.25/Rwe [A/V]

Ec>Ecr Reverse Rotation

Torque limit current Iyp

It =0.35/Rnr [Al

3. (Start/Stop)

Pin 23 KIAGR33HF
High Start
Low Stop

1999, 1. 11 Revision No * 1 KELC 12/17



KIAG833HI

4. REVERSE ROTATION PREVENTION

EC —
ECR —

H2+ — ]

H2—

H3T
H3~

1} The forward and the reverse rotation of the motor are detected, as shown in the below Table, by
the circuit ag shown in the above. Consequently at eh reverse rotation, the output @ becomes LOW
and cuts off the output of the Current Sense Amp, resulting in the stoppage of the Gain Controller

function.

2) When the CD is rotating in the forward direction, Ec>Ecr is sometimes controlled to retard and/or to
stop the CD. As the controlling time of Ec>Ecer gets longer, CD slows down, stops, and then rotates
in the reverse direction. To prevent the CD from rotating in the reverse direction, a reverse rotation
resistant function is required. Its operational principles are discussed in [ SROTATIONAL DIRECTION

Vi

N/

CK

-+

2

- D-F,/F

Current
Sense
Amp

Gain

Fig-17.

DETECTION[] , and are summarized in the below.

Controller] Driver 4@

_ Reverse Rotation Preventer
Rotation HZ H3 D ( S{F
Ec<Ecr Ec>Eer
Forward H H—L H Forward Brake and Stop
Reverse L—H Breaks and Stop

1999, L 11
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KIAG6833HI

5. (Forward Rotation)

5 (

H1™

Al output current

(HI-) + (H2H

Al output voltage \

A2 output current

(H2~) + (H3) J

AZ output voltage

A3 output current
(H3) + (HLD)

A3 output voltage

14/17
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KIAG6833HF

6. SHORT BRAKE

—= OFF

Fig-19.

Pin #18 Short Brake
HIGH ON
LOW OFF

7. HALL SENSOR CONNECTION

Vee

:

[HalL 1] [HALL 2| [HaLL 3]

(5)ve

8. TSD (Thermal Shutdown)

Gain
Controller

When the pick-up part moves from the inner to the outer
spindle of the CD, the Brake function of the reverse voltage

is commonly employved to retard the rotative velocity of the
reverse voltage may produce much heat at Drive IC,

To remove these shortcomings and to enhance the efficiency,
the short breaks function iz added to when short brake function
is active, all upper Power TRs turn off and all Lower Power
TRs turn on, so as to make the rotative velocity of the

Motor slow dowr.

Fig—20.

0 (15)va

When the chip temperature rises up to about 175T
then the Q2 would tumn on so the output driver will be
shutdown, and then when the chip temperature falls off

BIAS
to about 1601 [] then the Q2 would twrn off so the driver
Qs will be normally operated, It has the temperature Hysteresis
of about 15[ ]T
1999, 1. 11 Revision No © 1 K& 15/17



KIAG833HI

TYPICAL APPLICATIONS

GAIN

CURRENT

SENBE AMP

CONTROL

<7

, SERVO

N SIGNAL
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KIAG833HI

POWER DISSIPATION CURVE

POWER DISSIPATION CURVE

P (W)

2.0

1.0

~

\\
0
0 25 50 O 100

S

125 150
Ta (°C)

Note) 1. When mounted on 70mm X 70mm < 1.6mm PCB (Phenolics resin material)

2. Power dissipation reduces 13.6mW/T for using above Ta=25T
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