ICs for Motor Panasonic

AN8294S

Optical Disc Brush-less Spindle Motor Drive IC

M Overview A
The AN8294S is an IC for driving the Optical Disc spin-
dle motor. It employs three-phase full-wave soft switch ) -«
P . . . o ~ D24
driving system, and its current drive do not require the %g _______ E%%
electrolytic capacitor between motor windings (snubber- o) ‘ k21 -
less) . It is suitable for 4 to 12 times speed CD-ROM spin- P n " i-??gg =2 §
dle motor drive. = i =i =g
ooml | ____. [ol6 -
100 « T ' |15
B Features = =0
» Three-phase full-wave soft switch system used and
snubber-less = 9
+ Copper block with good heat radiation built-in. g é = 2]
« Start/Stop terminal provided and power saved in stop =] = } ﬂ g
mode LN L .I A “
» The thermal shunt down detecting the junction temper- b5 L(M) =
ature and turning off the motor current under high tem- (6.0)
peratu re —8.4 0.3~
« FG output and rotation direction detection output termi- 1173203 —
nal provided )
« Current limitation function built-in, and voltage fall of 24-pin SO Package (HSOP024-P-0450)
detection resistance does not affect the saturation voit-
age
» Reverse rotation brake realized by voltage setting with
EC/ECR
« Hall bias built-in
» Reverse rotation function built-in
H Pin Name :
PinNo. | _Symbol Pin name PinNo. | Symbol Pin name ;gstfm'
otor [
1 VH Hall bias terminal 13 CS, Current detection terminal 2 :
2 FG FG signal output terminal 14 CS, Current detection terminal 1
3 ECR Torque command reference input terminal 15 A; Drive output 3
4 EC Torque command input terminal 16 A; Drive output 2
5 SS Start/Stop control terminal 17 Ay Drive output 1
6 RDS Reverse rotation detection signal output terminal 18 PG Power GND terminal
7 NC NC 19 H,* Hall element 1 positive input terminal
8 PCI Current feedback system phase compensation terminal 20 H,~ Hall element 1 negative input terminal
9 Vee Power supply terminal 21 H;* Hall element 2 positive input terminal
10 SG Signal GND terminal 22 H,~ Hall element 2 negative input terminal
11 NC NC 23 Hy* Hall element 3 positive input terminal
12 Vm Motor power supply terminal 24 Hy™ Hall element 3 negative input terminal
B LA932852 0012911 L2 W
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ANB8293SA, AN8293SC

ICs for Motor

M Pin Descriptions

Pin No.

Pin name

Standard waveform

Description

Equivalent circuit (Note)

1

NC

2

NC

3

NC

A3 Drive output 3

One of three output ter-
minals which directly
drive the motor by flow-
ing the current in or out
with two power Tr. For
Al, A2 and A3, the wa-
veform is deviated re-
spectively by 120°.

A2 : Drive output 2

Same as the above

Al ! Drive output 1

Same as the above

50k}

PG . Power ground

Common emitter for
lower side power Tr of
Al, A2 and A3

H*:
Hall element input

Two signals are developed
from three Hall elements
respectively, and in total 6
signals are developed.
Each signal is received by
one of 6 terminals includ-
ing this terminal.

% Signal deviated by 180°
from that for H,™ is ap-
plied.

Hy™ : .
Hall element input

Same as the above

% Signal deviated by
180° from that for H,*
is applied.

Note) The value shown above for such as bias
current or resistance is not a guaranteed
value, but a design reference one.

10

NC

618

B L9323852 0012912 569 A
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ICs for Motor AN8294S

M Absolute Maximum Rating (Ta=25T)

Parameter Symbol Rating Unit
Vee 7

Supply voltage Voo ™ v
Supply current Icc 30 mA
Qutput current Note 1) Io) © o +1200 mA
Hall bias current Ius 50 mA
Control signal input voltage N 2) Vi 0to Vee v
Power dissipation Pp 909 (Ta=70°C, Single unit) mw
Operating ambient temperature Topr —20to +70 T
Storage temperature Tag - —55t0 150 T

Note 1) Pin No.=14, 15, 16, 17, 18
Note 2) Pin No.=3, 4, 5, 19, 20, 21, 22, 23, 24

Bl Recommended Operating Range (Ta=25T)

Parameter Symbol Range
" v volta Vee 425V t0 5.5V
Operating supply voltage Vi 4.5V to 14V

M Electrical Characteristics (Ta=25+27T)

Parameter ‘ Symbol I Condition | min | typ l max I Unit
Total
Circuit current 1 Iccy Vee=5V, Power Save - 0 0.1 mA
Circuit current 2 Iccz Vee=5V, Io=0mA —_— 7 14 mA
Start/Stop
Voltage which turns on the circuit -
Vs . —_— — =
Start voltage o 3hf;gvcc:iv, L > ICs forE
oltage which turns off the circuit| _ S E
Stop voltage Veep when Voe=5V. HooL 1.0 v [Motor E

Hall Bias
Hall bias voltage Vie | Vec=5V, luy=20mA | o9 12] 6] v
Hall Amp.
Input bias current Ien Vee=5V — 1 5 pA
Common-mode input voltage range Vupr Vec=5V 1.5| — 4.0 \
Minimum input level Viu Vee=5V 60| — — |mVp-p
Torque Command
Common-mode input voltage range Ec Vee=5V 1{ — 39 v
Offset voltage : Ecor Vee=5V —150| — 150 mV
Dead zone Ecpz Vee=5V 50 — 150 mV
Input current Ecmw Vec=5V, EC=ECR=2.5V -5 -1 — pA
Input/Output gain Acs Vee=5V,RCS=0.5Q 0.4 0.5 0.6 AV
Output
Qutput saturation voltage H Vou Vee=5V, o= —300mA . _ 09 1.4 \'
Output saturation voltage L VoL V=5V, I[o=300mA — 0.2 0.45 \
Torque limit current I Vee=5V,RCS=0.5Q 560 700 840 mA
Idie voltage Vidie Vec=5V, EC=ECR 0 — 7 mV
B 932852 0012913 4TS5 I
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ANB294S | " |Cs for Motor

M Electrical Characteristics (Ta=25+2T)

Parameter I Symbol I Condition | - min I typ l max [ Unit

FG

FG output high level FGy Vee=5V, Ig=—0.0lmA 3.0 — Vee \4

FG output low level FG. Vec=35V, Irg=0.0lmA — — 0.5 \J

Common-mode input voltage range VEGr Input D-range of H2+, H2™ 15 —_— 3.0 v

FG hysteresis width HFG Voe=5V - 5 10 20 mVY
RDS

RDS output high level RDSk Vee=5V 4 — Vee v

RDS output low level RDS. Vec=5V 0 —_— 1 v
Thermal Protéction :

Thermal protection operation Not) Tspon Vee=5V, dgc=100mV — 170 | — T

Thermal protection hysteresis width Net) ATL Vee=5V, 4pg¢=100mV . — 45 — T

Note) These are design reference values, but not guaranteed ones.

H Package Power Dissipation

PD—Ta
(mW)
2400 —T—]
Glass epoxy board
2,200 (50mm X 50mmX 1.2mm) —
2,083 Rthj—a=60T/W
2.000 Pp=2083mW (25C) —
B 1800 \ | [ T
EB \ Single unit
o 1600 N Rthj—a=88C/W  _|
& 1420 \ Pp=1420mW (25T) |
g 1,400
2 \ /&
£ 1am A
2 \
A 1000 AN
)
: o N
= ‘ \ \
m N
400 \\
200 N
0 \
0 25 50 7 100 125 150
Ambient Temperature (Ta) ©

BN L932852 0012914 33} N

620 Panasonic

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



ICs for Motor

ANB294S
# Pin Descriptions
Pin No. Pin name Standard waveform Description Equivalent circuit (Note)
i
100 A
Terminal supplying the
1 VH ! Hall bias current to the Hall ele-
ment 1k
60k
Vee
Terminal for compar- 0K
. . | | | | ison outputting “High”
2 FG : FG signal output or “Low” according to
signals of H2*, H2~.
3 ECR ! Torque
command reference input
Terminal inputting the
4 EC: command about what
Torque command input amount of current is
flown into the motor
Terminal turning on or 50kQ
5 S/S: off the IC.
Start/Stop control High : ON
Low or Open : OFF 30k
Terminal outputting the ICs foré
“High” or “Low” which Vee Motor E
RDS — indicates normal or re- l 100 2A :
6 Rcvcr‘se rotation verse rotation according ©
detection signal output :;_the Hall element sign- o
H3—“‘H2_'H 1 for Low
H;—H,—H; for ngh
7 NC
PCI - Terminal attaching the
N capacitor to compensate
8 C;mm feedback tsiystem the phase for the current
phase compensation feedback loop
. Power supply terminal
9 Vee - Supply voltage for IC PPy .| Note [ The value shown above for such
as bias current or resistance is
not a guaranteed value, but a
10 SG : Signal ground design reference one.
B 5932852 0012915 278 W
Panasonic
621
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AN8294S

ICs for Motor

M Pin Descriptions (cont.)

Pin No. Pin name Standard waveform Description Equivalent circuit
11 NC
Vi Power supply terminal
12 : for supplying the power
Motor power supply supply for motor drive
Terminal connecting the
resistance to the Vi to
13 CS2: detect the motor current
current detection 2 amount.
Normally, it is shorted
with CS1.
Common collector ter-
14 CS1: minal for upper side
Current detection 1 power Tr of Al, A2 and
A3
One of three output ter-
minals which directly
drive the motor by flow-
15 A3 ing the current in or out
Drive output 3 with two power Tr. For
Al, A2 and A3, the wa-
veform is deviated re-
spectively by 120.
A2
16 | prive output 2 W Same as the above
50kQ
Al
17 1 Drive output 1 W Same as the above
BB 932852 0012916 104 EE
P N
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ICs for Motor

ANB8294S

M Pin Descriptions (cont.)

Pin No. Pin name Standard waveform Description Equivalent circuit
PG : Common emitter for
18 y _ lower side power Tr of —

Power ground

Al, AZ and A3

19

H*
Hall element input

Two signals are developed
from three Hall element re-
spectively, and in total 6
signals are developed. Each
signal is received by one of
6 terminals including this
terminal.

*Signal deviated by 180°
from that for H,~ is applied.

20

H~ .
Hall element input

Same as the above

* Signal deviated by
180° from that for H,*
is appllied.

1k} k2

{ 200pA

2

Hat @
Hall element input

Same as for Hy*

* Signal deviated by
180° from that for H,~
is applied.

ICs for

22

H, !
Hall element input

Same as the above

% Signal deviated by
180° from that for Ha*+
is applied.

Motor

Hy* @
Hall element input

Same as the above

Signal deviated by 180°
from that for Hs:~ is
applied.

24

H:™
Hall element input

SIS|IS|S|S|S

Same as the above

* Signal deviated by
180° from that for Hs*
is applied.

Ml k932452 0012917 040 IR
Panasonic

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




- AN8294S ICs for Motor

M Function Description
1) Three-phase full-wave soft switch system, snubber-less

The AN8294S employs highly effective three-phase
full-wave drive system, by which current is pulled ou
or sunk from/into each phase, A1, A2 and A3.

Pulled out
T | \ " - ' S Current switching for each phase is done with the trape-
/( \ / \ zoid-wave-shaped linear switching current. The
\/ \ / \( ANB8294S applies the snubber-less drive system, whick
U ¢ . )( does not require the external capacitor at coil ends.
Sunk into

Output current

2) Start/Stop terminal provided and power saved in stop mode
The circuit operation starts by “H” signal. In stop mode, the entire circuit is tumed off and the bias circuit current is not flowr
either, Thus consumption power becomes very small.

3) TSD (Thermal Shunt Down)

The TSD detects the junction temperature, and when it exceeds the detection temperature (170 C, typ.), it turns off the moto:
current. Under this condition, the consumption power is low, almost the same as when the start/stop terminal is set to the stop condi:
tion. )

The TSD has hysteresis, and is automatically reset when the temperature decreases. The hysteresis width is set to 45 T (typ.).

4) Current limitation
The current limitation is achieved through detection of the voltage fall of the resistor (detection resistor) which is connected bet
ween Pins@, @ and @. The detection voltage is set to 0.35V (typ.). When 0.5 Q is connected between Pins(2, @ and @, the lim
itation current is :
0.35V
050
The fall of voltage between Pins(2, @3 and @@ doesn't affect the rise of saturation voltage.
In addition, Pins@ and @ separate the drive system and sensor system. Pin@ CS1 is connected to the collector of upper side
power Tr and functions as power supply which drive the coil. Pin@® CS2 functions as input for drive amp. of current feedback sys-
tem. Pins@ and @ should be shorted for use.

=0.70A

. VM
(12—

The V15 voltage of upper transistor block is given as follows :
VIS=VM—Vbel —VcesatZ or VIS=VM— Ve — Ve
Therefore, Vier + Veesaz = Veesa T Vs

Veesar1 — Veesaz = Vel — Vs

If the voltage drop V. does not exceed Vie (the voltage between base and emitter of
Q1), assuming that Q1 and Q2 have the same saturation voltage the saturation voltage
of upper side transistor block is not affected.

The above calculation can be also applied to the other phases.

The current limitation voltage is set to 0.35V. This voltage is lower than the voltage
between base and emitter, and therefore the voltage fall due to detection resistance
does.not have a certain relationship with the saturation voltage, which affects the mo-
tor current. Thus, the AN8294S has the superior current detection system.

B 932852 0012918 Ta7? N
Panasonic
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ICs for Motor AN8294S

5) Reverse rotation brake is available by EC/ECR voltage setting.

The direction of torque applied to the motor can be changed by changing the sequence of current flowing in each output phase
through voltage setting with EC/ECR. Voltage difference between EC and ECR is proportional to the motor torque (motor
current) (V characteristics) .

6) Hall Bias Built-in
The AN8294S incorporates the power supply for Hall element, a position sensor.
Hall bias voltage is 1.2V, typ. (Vcc=15V, Hall current is 20mA). It is almost stable, even when the supply voltage is changed.
In addition, Hall element may be connected either in series or in parallel.

Veeo y Ve
3
Hi
H2
H3 H1
H3
Parallel connection Series connection

7) Reverse rotation prevention function

Direction
detection

Forward rotation ~ PCI

forL

EC<ECR forL

Comparator

With Hall input, it detects the motor rotation direction.
When the reverse rotation of motor is detected and the reverse rotation command, EC >ECR, is also developed at the same time, it

cuts the motor current to stop the motor.
ICs for
8) Torque Command and Output Current Motor
The voltage difference between EC terminal and ECR terminal controls the output current. (Refer to the following figure.)
Vu—CS

(VM—CS) max=0.35V (typ.)

Dead zone
50~150mV

_ 4(Vu—CS)

= 2 (EC—ECR) =0.25 (1yp.)

EC—ECR

Q

The G shown in the above figure and (Viy—CS) max. are almost stable, independent of current detection resistance (resistance
between Vy and CS terminals), Res. For example, if Res=0.5Q,
+ Transmission gain Acs from EC terminal voltage to output current is :

G _ 025 _
Acs=gR— =psq —0-50 (A/V) (typ.)
+ Qutput maximum current Iy, is :
~_035V _
In=—c2q— =070A (typ.)

The Rcs should be set at the value of approximately 0.5 to 2.0Q.

R L932852 0012919 913 A
Panasonic 625
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ANB294S ICs for Mator

9) Phase relationship between Hall input and output currents.
The phase relationship between Hall input and output currents when EC<ECR is shown in the following figure :

Output current
Sunkinto «— —= Pulled out

When EC>ECR, the pulling-out and sinking-into of the output current is just reversed from those shown in the above figure, and

the motor rotation direction is reversed. _
For Hall input, DC level should be set at 1.5 to 4.0V and the amplitude of each phase (Hn* —Hn~) should be set at 60m Ve_p or

more.

Il 6932852 0012920 L35 N
Panasonic
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ICs for Motor AN8294S

M Phase Conditions of Hall Input and Output Current

> Q
{(
W
ECR
________________________________ -“__-.__________________
EC
— Q
RDS
i
> Q
g :
3 :
z ;
H ' :
- 5 ICs for
£ = Q Motor
s | ; .
e 2
E :
] :
e :
A B ¢ D E F
Phase of Hall Element
H,* Hy* H;+
A H M L
B H L M
C M L H
D L M H
E L H M
F M H L
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