ICs for MOTOR CONTROL ANB8280, AN8281S
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The ANB8280 and the AN8281S are integrated circuits designed E S| g1 =11 -
for spindle motor drive of CD player, incorporating a reverse ~ =10 ‘?’,
detection logic circuit, an FG pulse output circuit, a filter amp. E

and an output-step transistor. The AN8281S can drive the

spindle motor at voltage lower than that of the AN8280 by
externally mounting the PNP transistor corresponding to the
output-step one.

Ml Features 16-Lead DIL Plastic Package with Fin

® Equipped with spindle motor drive, reverse detection logic AN8281S Unit : mm

w

and output current control functions.
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24-Lead PANAFLAT Package(SO-24D)

M Block Diagram and Peripheral Circuit
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ICs for MOTOR CONTROL ANS280, AN8281S

Bl Block Diagram and Peripheral Circuit

ANS8281S
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H Pin
® AN8280
Pin No. Pin Name Pin No. Pin Name
1 FG Pulse 10 Drive Ref. Input
2 Vee 11 Filter Amp. Output
3 Drive Amp. PC 12 Fillter Amp. Input
4 Current Det. 13 Hall Amp.(H2")
5 Drive Qutput (B1) 14 Hall Amp. (H2*)
6 Drive Output (B2) 15 Hall Amp.(H1-)
7 Drive Output (A2) 16 Hall Amp.(H1%)
8 Drive Output (Al) Fin GND
9 Hall Bias — —
® ANB8281S
Pin No. Pin Name Pin No. Pin Name
1 GND (Power) 13 FG Pulse Output
2 GND (Signal) 14 Vee
3 Hall Bias 15 Drive Amp. PC
4 Drive Ref. Voltage 16 Current Det.
5 NC 17 Drive Output (B1)
6 Fillter Amp. Output 18 Base Drive Output (B1B)
7 NC 19 Base Drive Output (B2B)
8 Filter Amp. Input 20 Drive Output (B2)
9 Hall Amp. 2(H2") 21 Drive Output (A2)
10 Hall Amp. 2 (H2*) 22 Base Drive Output (A2B)
11 Hall Amp. 1(H1-) 23 Base Drive Output (A1B)
12 Hall Amp. 1(H1*} 24 Drive Output (A1)
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ICs for MOTOR CONTROL

AN8280, AN8281S

B Absolute Maximum Ratings (Ta=25T)

Item Symbol Rating Unit
Supply Voltage Vee 20 v
X ANB8280 V1,Vi~8,Viou1e
Pin Volt - —03~V v
m votage ANB8281S Vooror Visoze ce
Pin Voltage Va —03~+1 v
ANS8280 I, I
Pin C t —0.1~+10 A
1 harren ANBS281S I, L m
I, I, —10~+10 mA
ANB8280 Is-s —500~ +500 mA
I —30~+05 mA
Pin C t
1 Lurren In.zo,zl;zq‘lls —10~ +500 mA
ANB8281S Tis,10,22523 —1~+30 mA
I —50~+5 mA
ANB8280 1600 mW
P Dissipati Py
ower Dissipation ANB8281S ‘ 520 mw
Operating Ambient Temperature Toor —20~+75 T
ANS3280 —55~ 4150 C
St T t Ts
orage Temperatire ANB281S . —5b~ 1125 C
B Electrical Characteristics - (Ta=25C)
® AN8280
ftem Symbol C;I;?:?Jtit Condition min. typ. | max. | Unit
No-load Total Current Ice 1 Ve =12V 3 8 20 | mA
Output Amplitude 1 Vo1 2 Ve =12V, R =40Q 8.5 \%
Output Amplitude 2 Voz 3 Vee=12V, R =40Q —0.1 0.1 \%
Switching Offset Vors 4 Vee=12V, R.=40Q —20 20 mV
Limit Voltage Vo 5 Vee=15V, R =40Q 0.25 0.35 0.35 \'%
Idle Voltage \'A 5 Ve =12V, R =40Q 10 | mV
Drive Offset Vo 5 Vee=12V, R.=40Q —100 100 mV
Drive Gain Gp 5 Vee=12V, R, =40Q 0.455 | 0.505 | 0.555 | Times
Vron 6 Vee=12V, R, =40Q 7 8 v
Directi ision Ou
irection Decision Output Veor 6 V=12V, R, =400 5 3 v
Veon 6 Ve =12V, R.=40Q 11 VvV
FG Pul t
Pulse Output Ve 6 | Vec=12V, R, =400 05| Vv
Hall Bias Voltage Vs 6 Vee=12V, R . =40Q 7.2 7.9 v

Note)

Operating Supply Voltage Range : Vicopn =918V
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ICs for MOTOR CONTROL ANB8280, AN8281S

B Electrical Characteristics (Ta=25C)

® AN8281S
Item Symbol C’il;féitit Condition min. | typ. | max. | Unit
No-load Total Current Iec 7 Vee=12V 4 8 20 | mA
Output Amplitude 1 Vou 8 V=12V, R =40Q 0.6 0.8 \%
Output Amplitude 2 Vo2 9 Vee =12V, R, =40Q -0.1 0.1 \%
Output Current Io 10 Vee=12V, R, =40Q 5 10 20 | mA
Switching Offset Vors 11 V=12V, R =40Q —20 20 | mV
Limit Voltage Vo 12 Vee =15V, R, =40Q 0.25 0.30 0.35 \%
Idle Voltage V. 12 Vee=12V, R.=40Q 10 mV
Drive Offset Vo 12 Vec=12V, R, =40Q —100 100 | mV
Drive Gain Gp 12 V=12V, R, =40Q 0.48 0.54 0.58 | Times
. . Vron 13 V=12V, R, =40Q 8 9 A"
Direction Dx Output
irection Decision Outpu Voo 3 V=12V, R =200 5 3 v
Veen 13 V=12V, R, =400 11 A%
FG Pul
ulse Output Veew 13 | Vee=12V, R, =400 05| Vv
Halt Bias Voltage Vs 13 V=12V, R, =40Q 7.2 7.6 7.6 \'
Note) Operating Supply Voltage Range : Vgopr, =9~18V
Test Circuit 1 (I.¢) Test Circuit 2 (v,,)
4.9V S1 S
i 5.1Vo—H2e 109
16 15 14 13 12 11 10 9 5Ve ! ] |
ANS8280 16 1514 1312 11 10 9
1 2 3 45 6 78 AN8280

1 23 45 678

Ve ; |

Ve o“l_-fwa + +
! » “ 0.1,FL10
b
R; Ry,
S1|S2 Va Vg
1 1 (> 85V —
0 0 | <—85V —
0 1 — > B85V
Test Circuit 3 (2, 110 — <85V
S1 : 18kQ
’ . S2
Vo> 18R
5.1V 03 0 ,_‘ S1]S2 v Vv ® Measure the phase output ampli-
5V o 0.027uF 1 5 [ Vil ]1Vs! Remarks tude at the output-step OFF side
161514 131211 109 . npit Pink36) for ot
ANB8280 1 1 . — Forward put amplitude 2 {2) .
1 2 3456 7 8 0 1 <01V — ® To release the reverse detection
— logic, change over the switches
) 0 0 <01V S1 and S2 and perform the for-
1 0 | <01Vv| — ward set as shown in the table
left.
1 1 - <01V ® After performing the forward
set, measure the specified volt-
age corresponding to the state 4
of switches S1 and S2 as shown
in the table left.
— 449 — Panasonic
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Test Circuit 4 (Vipg)

S1 ESZ
5V +@
16 15 14 13 12 11 10 9

ANB280
1 2 3 4 5 6 7 8

Vee O____I_Mfgz . .

0.1uF =+
r

¥

R, Ry

Test Circuit 5 (V., Vi, Vi, Gp)
S1 18kQ

4.9V o— 0352 [ o Vs
5 ve— 211571 BAC
5.0V el
16 15 14 13 1211 10 9
AN8280 Fio
1 2 3 4 5 6 7 8
Ve o |- L \
0.14F = l
N bl
—®—— R, R,
‘Forward Side’ Ve iReverse Side Forward Set Table
S1 S2 Remarks
1 0
1 Forward Set

Measuring Item Table

Drive Input/Output Item Symbol Measuring Pojt
Characteristies Figure Limit Voltage | V. | v
LR

Idle Voltage Vi v,

Drive Offset Vo Vor
OR
Drive Gain Gp | AY/AX

@ The drive input/output characteristics are the characteristics of drive
output (V,) fordrive input (V,i. They are represented typically as shown
in the figure above. Measuring item is as shown in the table above and the
measuring point is indicated with symbol in the figure.

However, prior to measurement, be sure to perform the forward set as
shown in the table above in order to release the reverse detection logic.

IS \{ v VUFSI /
o
!
1
1
/T T\ Vorsz
S2 . e
7 ! ,
! i
1 .
Va | { |
A iState Not ] |
Defined: ) !
1
: | ——
1State Not | I
Defined:
When | V', = !V, ', make the change-over decision and measure the

offset of signal level S1 and S2.

Test Circuit 6 (VRDH, VroL, VFGH,>
Vecrs Vip

S1

4V S? [mm G’b
5.1V0——?2‘0 | 19 '

5 >
= w
5.0V — ¥ e
16 15 14 13 12 11 10 9
ANB8280 g@—‘
1 2 3 45 6 7 8
Veeo—- l I
5kQ
? bica 7L7

S1{s2| V, V. | Remarks
0@ - -

Reverse Decision
0 T Va -
1 0 - -

Forward Decision
1 1 Veou -
1 1 — Veea
0 1 - Y

L 1RG puke Output

0 0 - Ve
1 0 7 VFGI

@®Direction decision
Sequential set is made from the top as shown in the tahle above and
measure V, as Vg, for reverse decision and V; as Vioa for forward
decision.

@ FG pulse output
Measure the voltage V, corresponding to the state of switches S1 and 52
as shown in the table above and confirm H and L levels.

® Hall bias voltage
Connect the 1kQ load irrespective of the state of switches 51 and S2 and
measure the voltage V.
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ICs for MOTOR CONTROL

ANB280, AN8281S

Test Circuit 7 (Ic¢)

Vee o B H

24 23 22 21 20 19 18 17 16 15 14 13
AN82815
1 23 456789101112

]

Test Circuit 9 ()

HEQ o Ve
Tr : 2SB766
r [/1 { ‘} {r 0.1uF
——j
RUIR| s amwissirie s
ANB8281S
345678 9101112
=z e L 5.0V
: 4.9V
™1 kg |51 50 4.
L2 )Ir 3 52?0 ?151 5.1V
47k 47k

Test Circuit 10 (I,)

o Vee

@ +@]9+
74 23 22 21 20 19 1817 16 1514 13
AN8281S

6 7 8 9 101112

Test Circuit 8 (7))

O

Tr:

25B766 Gy l(-'] rf 10 0.14F

—

) "]
[+ 24232221201918 171615 14 13
ANB8281S

1 2 3 45678

’U %7.5\/1 L—[__(’s:w

S1|S2 vV, Vv, V, Vv,
1|1 )<08V — — —
040 — <0.8V — —
0|1 — — <0.8V —
110 — — — <0.8V

® According to the state of the output amplitude 1 () hall
amp. input (Pins @ to @), measure the output-step satura-
tion voltages V, to V, as shown in the table above.

S1[S2| | Val | | Val Remarks
1 0 — —

1 1 — — Forward set
0 1| <01V —

0 0 — <0.1V

1 0 | <01V —

1 1 — <0.1V

® According to the state of the output amplitude 2 {u;)
hall amp. input {Pin @ to @ ) , measure the output
amplitude of phase at the output-step OFF side.

® To release the reverse detection logic, change over the
switches S1 and S2 and perform the forward set.

@ After performing the forward set, measure the speci-
fied voltage corresponding to the state 4 of switches
S1 and S2 as shown in the table above.

. ®In the output drive current, measure the
S1 | S2 Mg Guren current of A, to A, as shown in the table
1 0 — left according to the state of hall amp.
1 1 — input {Pin @ to @) .

For the second item in the table above,

1 1 A, perform the forward set to release the

A reverse detection logic. After that, measure
0 1 3 the specified current as shown in the table
oo A, left.
110 A,
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Test Circuit 11 (Vg
— o Vo
{‘\J I;!» -l‘\J 12| 9. 1xF

1 [ L J”
RI, RL 24 23 2221 20 19 18 17 16 15 14 13

Tr: 25B766

ANB8281S
+ + | 1 2 34567 89101112
o Tlgre
o )l E—E,
. + ey V.
E‘l 0 _\ 'lJl‘ S1 /_
e, ‘
+r—‘el —R \'yl)l:SZ
E, 0—~ : \ 'I
& . )
+V. | :
v, 0 ! R
iState Not =V} ———J !
Defined! ! .
0 +V, ! i
Vi . i I
‘State Not — V1 I
Defined)—

1t 0 1t 2t 3t 4t 5t

®In the switching offset | Vies' . measure the offset voltage of output-step
phase switching input by the hall amp. input.

@A timing chart for switching offset measurement is shown in the figure
above.
Measure the V, .V, output and change over the phase at i V, |=[Val.
Then, measure Vors, and Voyss.
The following values are appropriate for X and Y-axis of each signal.

e 50~200mV

SV, 8~11V

{t o >1ms

Test Circuit 13 <VRDHv VipL» Veens VroLs Vug)

v a Vi
7 3
74 23 22 21 20 1918 17 16 1514 13

ANB281S
1 2 3 45 6 7 8 9101112
l_f&f FL}———«os.ov

4.9V
<] 18k 1 1.

g 5T g

- J» s110 1077 o5 1v

Test Circuit 12 (V;, V|, V,, Gp)

Tr 1 25B766 2 [ l';'o e

&, 0.1xF

uni IR
242322212019 18 1716 15 14 13

ANB8281S

3 456 7 8 10 11 12
0.027 k"

o Ve

5:0)

Forward Set Table
S1 S2 Remarks
iForward Side: V, Reverse Side 1 0
+ 1 1 Forward Set

4
\IR

3 |
7} 5 i ; % V, Measuring Item Table
‘/“FO\;"" v Item Symhol {Measuring Poirt
. : .. V..
Drive Input/Qutput Limit voltage | V. | vy
Characteristics Figure Idle voltage v, V,

Drive offset Vo 2/,2‘:

Drive gain Gy | AY/AX

@ The drive input;output characteristics are those of drive output iV, for
drive input (V,i. They are represented typically as shown in the figure
above. Measuring item is shown in the table above and the measuring
point is indicated with symbol in the figure.

However, prior to measurement, be sure to perform the forward set as
shown in the table above in order to release the reverse detection logic.

v
<z
W
L]
<

v, Remarks

Reverse Decision

Forward Decision

FG Pulse Dutput

— S| @ =~ =D
SIS (= = =D

-

3

3

g

]

f

@ Direction decision
Sequential set is made from the top as shown in the table above and
measure V, as Vo for reverse decision and V, as Vyuu for forward
decision.

® FG pulse output
Measure the voltage V, corresponding to the state of switches S1 and S2
as shown in the table above and confirm H and L levels.

@ Hall bias voltage
Connect the 1kQ load irrespective of the state of switches S1 and S2 and
measure the voltage V.
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