ICs for Motor Panasonic

AN8290NS

Spindle Motor PWN Driver

H Overview Uit
The AN8290ONS is a brushless motor drive IC with the A,
PWM (Puise Width Modulation) method employed. It is glr‘ e
suitable for driving the spindle motors of the compact disc - ;;'i O Ei‘; i
players, and so on. 2133 a s
f] 4o o 21
3| sog D 20 -
B Features 6 19 $
« Operating supply voltage range : Vcc=4.5 to 20V 8 ZE i i? 4
« Low power consumption due to 3-phase full-wave 13§ E;g
PWM drive 11 o 14
« Position detection enabled by the two Hall elements 12 0 3
« Stable control loop by the current feedback circuit .
» Stable circuit operation against supply voltage change Sy 5 = ﬁi
and temperature change due to the built-in stabilized Er wjg}
power supply 03 J Sig
« Built-in termal protective circuit ) o ar03
. Applications 24-pin PANAFLAT Plastic Package (SOP024-P-0375)

Driving the brushiess motors such as compact disc
player spindle motors, and so on
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ANB8290NS ICs for Motor

H Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Rating Unit
Supply voltage Vee 21 v
Supply current Icc 20 mA
Power dissipation Pp 560 mW
Operating ambient temperature Topr —20to +75 T
Storage temperature Tste —55to0 +125 T

M Recommended Operating Range (Ta=25TC)

Parameter Symbol ‘ Range

Operating supply voltage range Vee 4.5V to 20V

M Electrical Characteristics (Ta=25C)

Parameter Symbol . Condition min typ max Unit
No-load total current Tiorat Vee=12V 7 9 11 mA
Power down mode total current Iep Vec=12V < — 1 mA
Output amplitude (1) Vout Vee=12V 85 | — — A
Output amplitude (2) Vour Vee=12V —0.05 | 0.001 0.05 v
Limit voltage (1) Vig Vee=12V 0.5 0.55 0.7 A
Limit voltage (2) Vir Vee=12V 05 0.53 0.7 A
Idle voltage Vi Vee=12V — 1 20 mV
Driver offset voltage (1) Vor Vee=12V — — 100 mV
Driver offset voltage (2) Vor Vee=12V — —_— 100 mV
PWM output (1) - zs;g%,wm =99V, 140 | 200 | 260 | mv
PWM output (2) Teon | VS oasy Y 140 | 200 | 260| mv
Saw-tooth wave amplitude value Vka Vee=12V 0.7 0.9 1.1 A\
Saw-tooth wave offset voltage Vko V=12V 1.8 1.95 2.1 v
Hall bias voltage Vhs Vee=12V, Iya=0mA 1.7 2.2 2.5 \'%
Hall switch saturation voltage Vs Vee=12V, Igs=10mA — — 1.2 A\
Switching offset Vor Vee=12V o — 25 mV
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[Cs for Motor ANB290NS

B Application Circuit
i) When tpower supply is used
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ANB8290NS

ICs for Motor

H Pin Descriptions

PinNo.| Symbol Description I/O DC Voltage Equivalent Circuit
Veo/12V
1 GND GND pin I ov
Input pin for reference voltage )
2 DCR and to compare the PC (Pin@) I 2.5V
and CLK (Pin@) (typ. 2.5V) Internal Reference}
=25V
Torque command filter/amp. input
3 FAI pin. Forward rotation specified I 2.5V
when FAI<DCR
4 FAO Filter/amp. output pin (6] 2.5V : ::
R\ O —p—)
5 DI Absolute value circuit input pin I 25V
-
©
Current feedback loop phase 'I
6 LPF compensating capacitor I 1.4V °
connection pin Q
)
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ICs for Motor

ANB290NS

H Pin Descriptions (Cont.)

PinNo.| Symbol Description I/0 DC Voltage Equivalent Circuit
Ved/12V
7 Ay Drive output pin O —_— O
i 12
8 Ay Drive output pin (6] — i @
X A Y
9 Az Drive output pin O — { ‘I< {
>—4 —4 >—o
11 cs Drive c1.1rrent. detecting resistor I 11.8V
connection pin { { {
12 PVec P.owe'r pin for large current I 12V 3 } i
circuit @
O © O
10 PGND | GND pin for large current circuit| 1 ov
Hall voltage input pin (reverse)
13 H3~ when 3 Hall elements are used (reverse). I —
Open when 2 Hall elements are used
Hall voltage input pin (forward)
14 H3* when 3 Hall elements are used (reverse). I o
Open when 2 Hall elements are used S
15 H2~ Hall voltage input (reverse) pin I N
@ @ ICs for
16 H2+ Hall voltage input (forward) pin| I =~ @ Motor
17 H1~ Hall voltage input {reverse) pin I OB
18 HIF Hall voltage input (forward) pin| I —
Hall element bias switch. OFF @
191 HSW | hen PC>DCR ; & ‘,
Stabilized
20 HB Hall element bias voltage output | O v Power Supply ’L (20)
S
100 A
Panasonic
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ANB8290NS

[Cs for Motor

M Pin Descriptions (Cont.)

PinNo.| Symbol Description I/0 DC Voltage Equivalent Circuit
Veo/12V
21 Vee Supply voltage input pin 1 12v
Power control input pin. Power
22 PC down mode when PC>DCR [ ov
Trianglar wave generating clock
input pin.
23 CLK DCR reference. I U
Operates at a rise edge.
@1 1
©
24 TC Sav&_/—tooth wave osc_lllatmg ca- I 1.95V
pacitor connection pin
Panasonic
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|Cs for Motor

ANB290NS

H Supplementary Explanation

(1) Motor setting conditions
(A) Relationship between drive output and Hall element
®Fig.1 shows the relationship between the drive output
voltage and Hall element output when forward rotation

is specified.
P (Internally Synthesized)

(Three 4-pole Magnetized
H*—H~ H* _\Hf Hz{:Hz"

Coils)

Hall Element

Output

| Electrical Angle 360° |
Mechanical Angle 180°

Drive Qutput
A _l_l_'_l_l—_l_l_
A _I_I__J_F_LI_I_‘

Fig.1

Output and Hall Element Output

®The output voltage is given an opposite sign when
reverse rotation is specified
(B) Hall element position
®Fig.2 shows the three 4-pole rmagnetized coils.

Fig.2 Hall Element Position

®Since the AN8290NS synthesizes signals corresponding
to the three elements inside the IC, it can detect a
position through the two Hall elements.

®When configured with the two Hall elements, make
adjustment so that their output wavefrom will be shaped
like a sine wave as much as possible.
The IC does not work with a trapezoidal wave.
Input D range 2V to Vee—2Ves— Vg (san)

(C) Maximum drive current

®The maximum drive current Ima. is determined by the
coil series resistor Re and V¢c. Assuming that the
voltage applied to the IC (saturation voltage of the
built-in transistor, etc.) is about 2V, it is expressed as

follows.
_ Vg2V
Tnax. = R

S KKK XK

A ___l_'—l_l_l_'_I N

The AN8290NS incorporates the current limiting circuit
and can set a limit current. (Refer to the below)

(2) Limit Current

@®The drive current is detected by the detection resistor Rg
and is limited by a voltage drop of of about 0.6V from
PVce at the PindD. Therefore, the limit current Ip is
given by the following expression.
0.6(V)

Rs

@Set the limit current to 300mA or less.

L=

1 Rs

11
KI]: n

A g A

’ Fig.3 Detection Resistr;r
(3) Saw-tooth wave generator
®Fig.4 shows the relationship between the input signal to

the Pin@3 and the output waveform of the Pin@9.

(44.1kHz 0-5V)

(1500pF)

Saw-tooth Wave;
Generator

I

To PWM
Comparator

@BCLK

b
( C (

@TC

A B —& GND

Fig.4 Saw-tooth Wave Generator

@At a fall of CLK, the voltage of the Pin@ is discharged
by a 0.2mA sink current. When the Pin@® comes lower
than 2Vp, the internal comparator is inverted and the
capacitor of the Pin@ is charged by a 0.ImA source

current.
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ANB290NS

ICs for Motor

M Supplementary Explanation (Cont.)

®The crest value of the saw-tooth wave is determined by
an input signal frequency to the Pin@), IC sink/source
current, and capacitor of the Pin@.

®Assuming that the input signal frequency to the Pin@ is
44.1kHz and the capacitor of the Pin® is 1,500pF, the
crest value of the saw-tooth wave crest value is about
V.

(4) Current feedback loop

®Fig.5 shows a current feedback loop incorporated to
obtain a stable CLV loop against disturbances such as
supply voltage change and load change.

@®The external capacitor Cipr of the Pin® is for phase

compensation of this feedback loop.

Torque PWM Modulatign
Command +Driver

|
1
1
Current |
1
1
1

Feedback

Fig.5 Current Feedback Loop

(5) DCR reference voltage
®DCR is used as a servo reference voltage, and a PC-
CLK comparison voltage.
(6) Filter amplifier

(Torque Command) RE :

Reference Voltage

Fig.6 Ripple Filer

@This is IC incorporates an operational amplifier. When a
torque command is PWM input, it is used as a ripple
filter. (Refer to Fig.6) In case of linear input, it is
available as s phase compensating amplifier, etc.

(7) PVcc noise elimination
®Since a large ripple current (44.1kHz) flows to PV, it

is recommended to eliminate noise with an LC filter.

1
Fig.7 Noise Elimination

(8) Power down mode
®Inputting “H” to the Pin@D for DCR turns off the entire
constant current inside the IC and turns off the output
pins simultaneously. The then supply current I; is ImA
or less. In normal operation, input “L” to the Pin@.
(9) Hall switch
®The Pin@d is an open collector pin. It is turned off when
the Pin@D is at “H”, and turned on when the Pin@ is at
“L”,

Hall element

Fig.8 Hall Switch

(10) Drive gain
®The Pin® is a torque command input pin (input to the
absolute value circuit), If a difference voltage Vs, from
DCR is input from the Pin@, the Pins@, and @
function in the mode corresponding to the input of the
Pins@® through @@, and if a detection resistor is
connected to the Pin{d and PVcc, an output current can
be detected as a voltage. The drive gain G is defiend by

the following expression.
Vi
G= &
Vs
In this IC, G=1.
(11) Hall bias
@®This IC incorporates the bias power supply (up to 2V)
for the Hall elements.

Fig.9 Hall Bias
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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. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation 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, acrospace, 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 our company.
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& littlediode

COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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