ICs for MOTOR CONTROL ANS8280, AN8281S
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The AN8280 and the AN8281S are integrated circuits designed S8 et =11 =
for spindle motor drive of CD player, incorporating a reverse s ~ ;2 géo %
detection logic circuit, an FG pulse output circuit, a filter amp. hot - E
and an output-step transistor. The AN8281S can drive the "’—%9— D:;E _egj_
spindle motor at voltage lower than that of the AN8280 by ' 2.1£0.1 '“;—Lo.&o.kf
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output-step one. 0~6° ?.cf
7.62£0.25 A\gfg,t%%%
B Features 16-Lead DIL Plastic Package with Fin
® Equipped with spindle motor drive, reverse detection logic AN8281S Unit : mm
and output current control functions. f%ﬁ 2% Y
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24-Lead PANAFLAT Package(SO-24D)

B Block Diagram and Peripheral Circuit
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ICs for MOTOR CONTROL

ANB8280, AN8281S

B Block Diagram and Peripheral Circuit

AN8281S ————js HEB per . FAO
7.5V
Bower
Supply
Hall
Comparator
H1= 17 2 Multiplier
HIT L
Comparator | |
. 1 Invers@on
Detection
FGP ?PC TG
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") e
5 Drive Output (B1) 14 | Hall Amp.(H2%) —
6 Drive Qutput(B2) 15 Hall Amp.{H1")
7 Drive Qutput(A2) 16 Hall Amp.(H1%)
8 Drive Output (A1) Fin GND
9 Hall Bias — —
® AN8281S
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 Qutput (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 OQutput (A2)
10 Hall Amp. 2(H2%") 22 Base Drive Qutput (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 ANB280, AN8281S

B Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
Supply Voltage Vee 20 A%
ANB8280 V1,Va-8,Vig16
Pin Volt - —03~V A%
m Yotage ANS281S Voorer Visze ce
Pin Voltage Vs —0.3~+1 A%
ANB8280 L, In
Pin C t —0.1~+1 A
in Curren ANS281S L 1. 0 m
I, I, —10~+10 mA
ANS8280 Tses —500~ +500 mA
19 - 30 ~+ 05 mA
Pin C t
i arren Li7,20021520, 116 —10~-+500 mA
ANR8281S Lis,10,22023 —1~+30 mA
s —50~+5 mA
ANRg280 1600 mW
P Dissipati P
ower Fissipation AN8281S ° 520 mW
Operating Ambient Temperature Toor —20~+75 T
: ANRg280 —55~+150 T
T t Ts
Storage Temperature ANS281S i —55~+125 C

B Electrical Characteristics - (Ta=25°C)

® AN8280
Item Symbol C’il;?:?ltit Condition min. | typ. | max. | Unit
No-load Total Current Tec 1 Vee=12V 3 8 20 | mA
Output Amplitude 1 Vo1 2 Ve =12V, R.=40Q 8.5 A%
Qutput Amplitude 2 Vo 3 Vee=12V, R .=40Q —0.1 0.1 A%
Switching Offset Vors 4 Vee=12V, R, =40Q —20 20 | mV
Limit Voltage Vo 5 V=15V, R =400 0.25 0.35 0.35 v
Idle Voltage Vv, 5 Vee=12V, R.=40Q 10 | mV
Drive Offset Vo 5 Vee=12V, RL=40Q —100 100 | mV
Drive Gain Gp 5 Vee =12V, R, =40Q 0.455 | 0.505 | 0.555 | Times
. . Vron 6 V=12V, R, =40Q 7 8 A%
Direction D Qutput
irection Decision Outpu Voo > V..=12V, R, =400 5 3 v
Veen 6 Vee=12V, R, =40Q 11 v
FG Pulse Qutput
aise Yutpu Veor 6 | Vee=12V, R, =400 05| v
Hall Bias Voltage Vs 6 Vee=12V, R.=40Q 7.2 79 vV

Note) Operating Supply Voltage Range : Vecopn =9~18V
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ICs for MOTOR CONTROL ANB8280, AN8281S

B Electrical Characteristics (Ta=25C)

® AN8281S
Item Symbol C;I;-Eéitit Condition min. | typ. | max. | Unit
No-load Total Current Tee 7 Vee=12V 4 3 20 | mA
Output Amplitude 1 Vou 8 Vee=12V, R, =400 0.6 0.8 \
Output Amplitude 2 Vo2 9 Vee=12V, R.=40Q -0.1 0.1 \%
Qutput Current Lo 10 | Vee=12V, R =400 ’ 5 10 20 | mA
Switching Offset Vors 11 Vee=12V, RL=40Q —20 20 | mV
Limit Voltage Vi 12 Vee=15V, R, =40Q 0.25 0.30 0.35 A%
Idle Voltage V. 12 Vee=12V, R =40Q 10 | mV
Drive Offset Vo 12 V=12V, R, =40Q —100 100 | mV
Drive Gain Gop 12 Vee =12V, R =40Q 0.48 0.54 0.58 | Times
R \'% 13 Vee=12V, R, =40Q \Y%
Direction Decision Output xon e k 8 S
VoL 13 Vee=12V, R =40Q 2 3 A%
Vren 13 Vee=12V, R =40Q 11 V
FG Pulse Output
tse Lutpd Ve | 13 | Vee=12V, R, =400 05| V
Hall Bias Voltage Vs 13 Vee=12V, R.=40Q 7.2 7.6 7.6 \%
Note) Operating Supply Voltage Range : Vecepn=9~18V
Test Circuit 1 (I¢¢) Test Circuit 2 {v,,)
1 .
4~9V°_—15Lm—11%;2
‘ 5.1V o—=%—-0o |
1615 14 13 12 11 10 9 SVe T ] |
AN8280 Fin 16 15 14 13 12 11 10 9
, 1 2 3 45 6 78 AN8280
V%"_@—i—_f 123 45678
Ve o——l——-/vvx—l + +
el 77‘7 0.1uF= 1Q @
17 0
i L
S1182 Va Vg
1 1 |> 85V —
0 0 | <-—85V —
0 1 — > 85V
Test Circuit 3 (,,’ 1]0 — [ <785V
S1 . 18kQ
7 52
4V [ T8k
5.1V o__Of__O? b-| S1 82 ‘V [ ]V I Remarks ® Measure the phase output ampli-
A B .
5V ——— 0.027uF tude at the output-step OFF side
170 — — according to the state of hall
16 15 14 13 12 11 T0RD 1 1 _ _ Forward amp. input {Pin13~16) for out-
AN8280 @ put amplitude 2 (12) .
1 2 34656 7 8 0 1 1<01vV| — ® To release the reverse detection
— logic, change over the switches
0 0 <0.1v S1 and S2 and perform the for-
1 0 <01V — ward set as shown in the table
left.
1 1 — <0V ® 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.
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ANB8280, AN8281S

Test Circuit 4 (Vygs)

S1 S2
5Ve {é: 1
16 1514 13 12 11 10 9

ANS8280

1 2 3 4 5 6 7 8

vcco___i_jfml R .
o.m«‘; 10
RL RL

Test Circuit 5 (V,, Vi, Vy, Gp)
18kQ

4.9Vo lsio. Oi% TR o Vg
5.1vo—L08 1137 LS
5.0V —
16 15 14 13 12 11 10 9
ANB8280
1 2 3 456 7 8
Vccc I "3“ + +

R Ry,
Forward Set Table
S1 S2 Remarks
1 0
Forward Set
1 1

Measuring Item Table

Drive Input/Output Item Symhol Measuing Pt
Characteristics Figure Limit Voltage | V, | ¥ur
g L VLR

Idle Voltage A v,

Drive Offset | Vo | ¥

OR

Drive Gain Gy | AY/AX

©® The drive input/output characteristics are the characteristics of drive
output (V,) for drive input (V). 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.

s1 N Vorsi /
N
L
i
i
2 / TN\ +V0F52
— ! Y
| |
|
v, I
(State Not I
Defined) i '
N e—
(State Not I
Defined)
When | V, | = | Vi |, make the change-over decision and measure the

offset of signal level S1 and S2.

Test Circuit 6 (VRDH, VoL, VFGHv)
VroLs Vus

4.9V o 11 252
5.1Vo—02 19 = &R
5.0V 1] <
16 15 14 13 12 11 10 9
ANS280 S
123 4567%

0.027uF

Veco— !
5kQ
? m ks
SLiS2 |V, V, | Remarks
010 - -
Reverse Decision
0 1 VRDL -
170 - -
Forward Decision
1 1 VRDH -
1 1 - VFGH
0 1 - VFGL
FG Pulse Output
010 = | Vea
1 0 - VFGL

@ Direction decision
Sequential set is made from the top as shown in the table above and
measure V; as Vgoy for reverse decision and V, as Vg 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 SI and S2 and
measure the voltage V.

Panasonic
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ICs for MOTOR CONTROL ANB8280, AN8281S

| Test Circuit 7 (Icc) Test Circuit 8 ()

Tr : 2SB766 1
Veeo® I ﬁ 2o o 01uF
: il

53

—
24 232221201918 17 16 15 14 13 F

! Ry

; t e lf w2282z 212019 18 17 16 15 14 13
i AN8281S @ ANB2BTS

5 6 7 89101112 @@

j_ 1 2 34 56 7 10 11 12
l7 l l 'L7 5V B 5.0V
. J_—"—"‘i 9V
d Ir Av 0‘&_
§ SzM__os 1v

1

I

3

b

S1|S2 V. V., Vs V,
1411 <08V — — —
010 — <0.8V — —
011 — " <0.8V —
110 — [ — <0.8V

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

Test Circuit 9 (Uy)

1k0 o Vee S182) |V,| ||Vl | Remarks
¥ cc
Tr:2SB766 3y 4 4 4 - 10| —
u
1}—] 1 1 — o Forward set
RL RL 24 23 22 21 20 191817 16 15 14 13 7 0 1 <0.1V —_
ANS8281S 0] 0 < <0.1V
1 1 0 | <01V —
| 05.0V 1 1 — <0.1v
J’ 04,9V
b ® According to the state of the output amplitude 2 (uy,)
©5.1V 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

247kQ switches S1 and S2 and perform the forward set.
4 @ After performing the forward set, measure the speci-
47kQ fied voltage corresponding to the state 4 of switches

S1 and S2 as shown in the table above.

Test Circuit 10 (1)

o Vee
T e .

+ @ + \easuring © ®In the output drive current, measure the
—Sl —SZ [ T o current of A, to A, as shown in the table
1 0 — left according to the state of hall amp.

2423 22 21 20 19 1817 16 1514 13 _ input (Pin © to @) .
ANS8281S _1 _1 — For the second item in the table above,
1 1 A, perform the forward set to release the
123 45 1.8 9 101112 1 A reverse detection logic. After that, measure
= _]_ 0%. z L 0 5.0V L___?_ the specified current as shown in the table

_WH left.
NJ; 180G 1 ;El s1 4.9V 010, A
ETSZ W0 o5y tjol A
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ANB8280, AN8281S

Test Circuit 11 (Vopg)

WA Vo
L2SB766 h L o A€ |10 01uF

R R | 4752221 2019 8177 81517 13 J"
AN8281S
1234 56789101112
‘L7 5V

) +T5.0V
} et

2
. +e, Voo
E, o N\ JoFst
S~ S—
+e, : v
E 0 /———E—\ Jorsz
? _/—81 ' \Id’—
! i
+V, i >
v, 0——1
(State Not —V; —! |
Defined) | )
+V, | !
Vg ! }
(State Not — Vi1 j —
Defined)

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

@ In the switching offset (Vops) , 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 phaseat | V, [ = | V; |
Then, measure Vops; and Voes,.
The following values are appropriate for X and Y-axis of each signal.

1 50~200mV
V,:8~11V
t @ >1lms

Test Circuit 13 (Vrpy, Vo, Veows Veor, Vig)

Test Circuit 12 (VL, V[, Vo, GD>

+

D o Vee
Tr : 2SB766 L(‘&RL#\) T}RL{I ”ﬁhluF

2423 22 21 2019 18 1716 15 14 13
AN8281S
12345678

0,027 F|
+

12

—l—o 5.0V
4.9V

Bkns 3_0
= 52?0_2__0 5.1V
Vs
Forward Set Table

S1 S2

%r

Remarks

(Forward Side} 'V, (Reverse Side!

Forward Set

Measuring Item Table

} Item Symbol {Measuring Poit
Drive Input/Output Limit voltage | V. Vtz
Characteristics Figure Idle voltage v, v,
Drive offset | Vo | ¢
Drive gain Gp | AY/AX

® The drive input/output characteristics are those of drive output (V) for
drive input (V,). 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 symbo! 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.

w2
e
w2
€

A V, | Remarks

0 0
" 0 VCC 0 ] v Reverse Decision
5 -
r . Q RDL
TN ,,
34 93 22 21 20 19 18 17 16 1514 13 L1 lv Forward Decision
AN8281S S
L1 = | Ve
1 2 3 456 7 8 9101112 0 1 — Y
|_‘LE, 0927k [ ] 05.0V 0 0 VFGL FG Pulse Outpunt
2 4.9V — Fei
o) 18kQ &1 E
= J; 20 3 1 0 - Vo
S1 ©5.1V
@ Direction decision
Sequential set is made from the top as shown in the table above and
measure V, as Vg for reverse decision and V, as Vgpy for forward
decision.
O 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.
Panasonic
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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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