ICs for Motor Panasonlc

ANB8245K, AN8245SCR

Laser Disk Spindle Motor Controller

m Overview i AN8245K Unit: mm
The AN8245K and AN8245SCR are speed control drive

ICs of the brushless motors by means of the 3-phase full- ™ 1%:2::8:3 N
wave current drive system. They are suitable for control- — ol
Iin.g/driving the laser disk spindle motors, LBP polygon %g%@?% %E%
mirror motors, and so on. FEs " B2
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m Features SR 5 | K16~
* Operating supply voltage range : Vcc1=10.8 to 13.2V l =) ﬁ% e ﬁ
Vcez=10.8 to 22V 129 B LT a0

* 3-sensor 3-phase full-wave current drive ; power tran- j::]i

sistor built-in 48+0.25 3.2+0.25

* Maximum motor drive current : lymax.=1.5A
* Digital PLL control

* Bidirectional torque control

* Provided with reverse detector and stop detector 24-pin Shrunk DIL Plastic Package (SDIP024-P-0550)

0.45:01

13.8£0.25

315,

* Synchronizing signal and stop signal output

* Built-in thermal protective and current limiter functions AN8245SCR Unit : mm
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m Applications 1
Control and drive of the Hall motors such as laser disk
spindle motors, LBP polygon motors, and so on
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11.73:0.3 —~ 1.45:0.12

28-pin PANAFLAT Plastic Package (HSOP028-P-0450)

m Block Diagram

Torque Cont.
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() isPin No. for AN8245SCR

(O isPin No. for AN8245K
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AN8245K, AN8245SCR ICs for Motor

m Absolute Maximum Ratings (Ta=25"C)

Parameter Symbol Rating Unit
1st supply voltage Veear 15 \%
2nd supply voltage Veer 24 \%
1st supply current lec 40 mA

o ANB245K Vg, Vio, Vi 24 v
Motor drive pin voltage
ANB8245SCR V2, Vs, Ve 24 \Y
Hall amp. input pin applied | AN8245K V1 0OVe 0to Ve \
voltage ANS245SCR | V[0V 0toVea %
! ) ANB8245K V14 OVa 0toVeer \Y
Pin applied voltage
ANB8245SCR VioOVis 0toVcar \%
Limiter control pin applied | AN8245K Vi3 to5 \%
voltage AN8245SCR Vo to5 v
Motor drive pin rush ANB245K lg, l10, 111 2t0+2Note1) A
current ANB245SCR I, Is, I
Current detection pinrush | AN8245K lo —2t0 0 Note 1) A
current ANB8245SCR la
Regulator voltage output AN8245K l1o 20t0+05 -~
pin current AN8245SCR l16
- ANB8245K Po 2500 mw
Power dissipation
AN8245SCR Po 1400 mw
Operating ambient temperature Topr —20to+ 75 °’C
Storage temperature Tsg —55to + 150 °’C
Note 1) Single-shot pulse width : 50ms or less
® Recommended Operating Range (Ta= 25°C)
Parameter Symbol Range
) Vea 10.8V to 13.2V
Operating supply voltage range Veos B 0DV
m Electrical Characteristics (Ta=25"C)

Parameter Symbol Condition min typ max Unit
1st supply current lec Veer= 12V, Viy= 0V 10 15 20 mA
2nd supply current at standby los Ve =12V, Vip=5V — 0 0.1 mA

Regulator Voltage Output Block
Output voltage Vor Veer =12V, lor= 0mA 7.5 8 85 \%
Output current lor Veer = 12V — — 10 mA
Output impedance Zor Veer = 12V — 2 85 Q
FG Amp./Schmidt Block
Amp. offset voltage Vose Veer = 12V — — 55 mv
Hysteresis width Ve Veer = 12V 80 110 140 mv
Stop detector voltage Vge Vear =12V — — 170 mvV
Amp. output voltage H Vone Veer = 12V 10| — — \
Amp. output voltage L Vorr Veer = 12V — — 1 \%
Output impedance Zor Vear =12V — 60 100 Q
Phase Comparator Output L Block
Vor™ (phase comparator output H) Vpn Vea =12V — — 0.4 \%
Phase comparator output L VL Vear = 12V — — 0.4 \%
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ICs for Motor

ANB8245K, AN8245SCR

m Electrical Characteristics (Cont.) (Ta=25°C)

Parameter \ Symbol \ Condition min \ typ \ max \ Unit

Phase Comparator Output L Block (Cont.)

Output sink current lpu* Vea=12V 25 — — mA

Output source current lpH™ V=12V 300 3B0 | — HA
Error Amp. Output Block

Output offset voltage Vose V=12V — — 50 mv

Amp. output voltage H Vore Vea=12V 10| — — \Y,

Amp. output voltage L VoLe V=12V — — 1 \%

Output impedance Zoe V=12V — 60 100 Q
Start/Brake

Input voltage L ViLs Veer=12V — — 0.8 Y,

Input voltage H Vins Vea=12V 24 | — — \%

Input low current lis Veer=12V -5 -1 | — pA
Phase Lock Signal Output

Output voltage H Von Vear=12V 45 5| — \

Output voltage L VoL V=12V ~ — 04 \
Drive Block (Phase Lock Mode)

Forward torque command offset Vorp Vear=12V -10 | — 200 mvV

Reverse torque command offset Voro Veer=12V -100 | — 10 mV

Dead zone Vpz Veer=12V 30| — 250 mv

Output idle voltage Vip V=12V — 0.8 10 mvV

Forward again Gpr* V=12V 0.4 0.5 0.6 | times

Reverse again GoF V=12V -06 | -05| —-04 | times
Drive (Phase Lock Mode)

Start command voltage Vsra V=12V 6 66 | — \

Stop command voltage Vsro V=12V N 0.8 15

Forward limiter voltage s \S/tg\rctlzo}r%\éand voltage Vore=Vara | 073 | 082 0.9

Revegselimited voltage Voo \S/t;rctlz(}rﬁ\éand voltage Vprc=Vsro 0.73 0.82 0.9 v
Hall Amp.

Hall input sensitivity Vs Veer=12V T — 50 mV

Hall offset voltage VosH V=12V — — 20 mvV

Common mode input range VicH Veer=12V 2| — | Vea2 \

Differential input range VipH V=12V — — 400 mvV
Power Block

Saturation voltage on Vec Vsy V=12V — — 15 \

Saturation voltage on ground Vs V=12V — — 1 \

Off leak current ILo Vea=12V — 0| — mA
FG Reference Single Processing

Hysteresis width Ve Veer=12V 0.5 0.65 0.8 \Y

Threshold voltage H Vour V=12V 1.8 — 25 \

Threshold voltage L Voir Veer=12V 12 15 18 \%
Thermal Protective Circuit

Thermal protection operating point Te V=12V — 170 | — °’C

Hysteresis width The Vea=12V — 20| — °’C

Stop detector frequency fs V=12V —  |Fref/16 | — Hz
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AN8245K, AN8245SCR ICs for Motor

m Application Circuit

Torque Cont.

} Direction Magnitude

3]
Circuit N

<—’—‘L—l 1) 7 +C,

Direction ue 3

Logic _,m_ Power © 11 C
ase Cgng szuppersjde VB ao i

x3botom | W (2) X Co

ClO
o 6

cs
L< | Hall Amp. | Res
(23)[(24)| (25) el
Y6 Y0 YO 6 YO W B (O ﬁmggngSCR
cLL ()
Re Ro
Hy Hz Ha
m Pin Descriptions (Pin Nos. inOfor AN8245K,, Pin Nos. in ( )for AN8245SCR)
Pin No. i
Pin name Typica Description Pin equivalent circuit
ANS245K |AN8245SCR waveform
7 1 2nd supply voltage h 2nd power pin to supply
(Vec2) the motor drive current
8 2 Motor drive output W — Motor drive output W pin
@
3 NC — Open pin _
(O]
cs
9 4 Current detection o Pin to detect the current
(CY required to drive the motor
Motor drive output VV : ! v
10 5 — Motor drive output V pin
®)
Motor drive output U Motor drive output U pin u
11 6 —
G
(6)
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ICs for Motor

ANB8245K, AN8245SCR

m Pin Descriptions (Cont.)

Pin No. i
Pin name Typical Description Pin equivalent circuit
ANB245K |ANB245SCR waveform
7 NC — Open pin

Ground .
12 8 (GND) — Ground pin

Limiter voltage Pin to change the motor CLL
13 9 control — drive current limiting volt

(CLL) voltage

©
(0) (14) s

Phase lock signal Lock detection output pin
14 10 output — by PLL control of the

(L/S) phase at motor rotation

- sB

Start/ brake signal Start/brake signal input
15 11 input Y pin

(SB) an

FG reference signal FG reference signal input
16 12 input N pin requied for PLL con-

(Ref FG) trol

13 NC — Open pin
. FG OUT

17 14 FG amp. output AW Output pin of the FG amp. @ FGIN Q

(FGOUT)

(15) (14)

FG amp. inverting N ) >
18 15 input aWs ::rz\;/ertmg input pin of the

(FGIN) amp. 7%

Regulator voltage
19 16 output [3)\(/: Riigulator voltage output

(Vreo) P
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AN8245K, AN8245SCR

ICs for Motor

m Pin Descriptions (Cont.)

Pin No. i
Pin name Typica Description Pin equivalent circuit
ANB245K |ANB245SCR waveform
20 17 1st supply voltage - 1st power pin to supply the
(Vecr) voltage to the control circuit
PH Error
Phase comparison Phase comparison output
21 18 output J— pin required for PLL 9)
(PH Error) control
Error amp. invert- Errorin Error out
22 19 l(ré?rlonﬁﬁ) Amp. circuit to amplify a (19) 20)
Y 4 phase/speed error signal
and convert a torque sig-
Error amp. output nal
23 20 (Error out)
DTC ”
24 21 "I)'l(J)trque coglol JJ o Motor torque control in- (21) g
(DTC) put pin
22 NC — Open pin
135 2.4.6
2) (25) (2
1 - Hall amp. 1*t0 3- . @ () 21 (24 (26) (28)
- r inputs W H_aII element output input
6 28 Hi pin
i
Hs

m Supplementary Explanation

The AN8245K and AN8245SCR have been developed as single *1 A motor current is detected by the resistor Res between

) . - ) the Pin9 (4) and GND. Since the potential of the Pin9 (4)
-chip ICs for controlling and driving the laser spindle motors. (CS pin) is controlled so that a value may not exceed a
They can be aiso available for controlling and driving the 3- specified voltage (current limiter level) Vi, the maximum
phase brushless motors. Their functions and fediuress are der- motor current can be specified by Vi /Res.

. Because of the voltage of the Pin13 (9) (CLL pin) =V, V.
scribed below. can be made variable by connecting a resistor between
1. Drive block GNDsviathe Pin13 (9).

+ 3-phase full-wave drive (1.5A) 2 (APSi ‘Qj“ (pzcit)e)ntialsb gf thi/ tzorqtlle command and DbTC pin
. ) n go below - Vyeg, @ torque is to be gen-
* Current drive (current feedback available) erated in the reverse rotating direction. As a result, the
* Built-in motor current limiter motor load with large inertia can be stopped and transient
(current limiter level variable)*! response can be improved. o
- . . To prevent the motor from rotating in the reverse
* Built-in thermal protective function direction, the following functions are provided :
» Reverse rotation torque brake*2 « Motor current OFF function : When detecting a stop
« Built-in reverse detector * Forward full torque function : when detecting reverse
rotation
2. Control block *3 The reference pulse to be input from the Pin16 (12)
* PLL speed control method*3 (Ref.FG pin) and the pulse due to FG amp. waveform
« Digital phase comparator shaping are compared as to their digital phases to control
. the PLL speed. PLL of these ICs consists of a phase loop
* Start/brake control pin only in the from that dumping is obtained through the
* Phase lock detection pin filters around the error amplifier.
Panasonic



ICs for Motor

ANB8245K, AN8245SCR

m Supplementary Description (Cont.)

Operational Chart of Pins
Stop detection is made at
RFG x 16 during this period

Ref. FG MMM, I f
FGouT __I_I_I_LI_LI'LI'LI'LI'LI'LI'I.I'LI'LI'I_I'LI'LI'LI'LI'I_I_i_I—
B Start BRAKE |
Phase
Comparison™| LI Phase Comparison
Output Phase Lock Mode Mute
Lis L1 >

Stétiohary Opération

e
DTC Acceleration M
Déceleration |  Brake

cs %_I L

Stationary Operation

* Setting the External Parts (Refer to Product Specifi-cations
and Block Diagram)

1. Drive block

* Cg~ Cyo : Connected between the phases of 3-phase coils or
GNDs for absorbing the voltage spike of drive output by
current drive (120 deg. conducted) or preventing oscilla-
tion of drive output. When oscillation tends to occur, it is
recommended to insert a resistor of 10 to 500Q in series
with C (several pF as acapacity value).

* Rs, Ry : Determine the Hall element current. It is
recommend to set the Hall element output to about typ. 100
to 200mV pp.

* Rcs : Determine the control system gain and the maximum
motor current.

e C4, Cs, Ciy : Used for decoupling the power supply and
stabilized voltage output.

2. Control block

* Rg, Ry, C5, C;: Set the filter for eliminating noise of a
speed detecting FG signal and the FG amp. gain.

FG amp. gain Gre= R7/R6

3. Design of the control system

The following describes the important points when designing
the speed control system with these ICs. The control system
is shown in the following block diagram.

External Torque Inertia Moment
+ (g-cm) Kl ! (rpm)
Motor / _ -
and Load 7 ICand FG

- = -7 ltsPeriphery,”

Freq. Phase
Amp. Amp.  Comparison Conversion
Gain Gain  Gan

V/IConversion (V) Drive Error  Phase

* K1 : Motor torque constant (gcm/A)
* J: Sum (gcm?) of inertia moment of the motor and load
(disc, etc.)
 S: Laplacian operator
 Kj : Coefficient for changing a torque (gcm) into a motor
speed (r.p.m.) 9.36 x 10°

» Z : Number of FG teeth

» Kg: |C phase comparison gain 8/21t (V/rad)

* Ge (S) : Dumping of the error amp. block and the gain of
theripplefilter

* Kp : IC drive amp. gain 0.4t0 0.6

* 1/Rcs : V/I conversion gain by the IC and external resistor
Resl/Res (A/V).

Make the following calculation, using the constants above.

A (S) = Kilks
B(S)= &5 2 Ke: Ge(S) Ko -RiGS-KT

At thistime, the motor speed change AN for disturbance
torque AT isasfollows.

AN _ A  _ 1
AT~ 1+A(SB(S ~ VA +B(

When 1A (5) B (S), 2 6A (S), and when LA (5) << B (S),

Filter constant G
AN 1B (S).
fo_ 1L (H2) o AT
LT 2nCeRs - | |
1 \ \ If shown in the figure, it will be aimost as shown in the right
—_ | !
= oncR, (M2 o one.
ot N £ < fecf | | ‘ It is better for stable operation to satisfy the following
requency fre == fre < i M conditions.
* R1 ~ R4, Cy. C; : Constitute the dumping filter for the control f223-fo _
system and the ripplefilter for phase comparison output. fra 5 - fo é’ B (S
* Rs : Connects 10kQ as the current control load of the for< fol3 g
transistor switch (operated at start and reverse motor drive frs (FG frequency) g Intersection
detection) which is connected to the Pin24 (21) in the IC. 200 ! |
t |t
— f(Hp)
Panasonic



AN8245K, AN8245SCR

ICs for Motor

m Supplementary Description (Cont.)
fo1, foz, @nd fry are determined as follows.

T
Thisimpedance
isassumed asZ

Error Amp.

The figure above shows an example of the externa circuit
around the error amplifier. This block constitutes the
dumping filter for the control system and the ripple filter for
phase comparison output.

Ge(9= 3

1
' 1, 1, 1
1+CRRa(F + R * R;) +SCCaRRa

Z=(R +Ry) 1+ +ls4(-:15(:(R 11/'4 ll?z)
The transfer function Ge (S) of these filters are represented
by the following expression, indicating the characteristics of
the damping filter in Item 1 and of the ripplefilter in Item 2.
Damping filter : fo, = 1/ (2 C1Ry)
foo= 1 {211 Cy (RIR)}

Ripplefilter :

fri= 1/ 214/ C2C3R:Rs

1= CCCa ( % + %3 + %4 )} /2NCCRR

m Charasteristics Curve

AN8245K ANB245SCR
Pp—Ta Po—Ta
30
. (a) W/O Heat Sink
(@ Ta=Tc
12 . (b) When Mounted
= (b) WIG Heat Sink — 2 to Glass Epoxy Resin PCB
B " 2 (50 x 50 x 1.2 (mm))
¢ \ € 2T\
s 8 5 N
g @ B 15 \
2 8jc=7.5CIW i=3
B s B .
S © @ S
T . p 10 § ~
§ \ § B NI
b h SN
) (b) 05 AR
NS
N
0 0
0 50 100 150 200 0 25 50 75 100 125 150
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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