mrdering number: EN3782A _l

Monolithic Linear IC

LLB1810M
Spindle Motor Driver
for Floppy-disk Drives

OVERVIEW PINOUT

The LB1810M is a three-phase, full-wave spindle motor
driver IC that features digital speed control, making it
ideal for use in 3.5-inch floppy-disk drives. It can be
used in most disk drives without output electrolytic
capacitors.

The LB1810M incorporates both active-HIGH and
active-LOW start/stop control inputs, a revolution detec-
tor, Hall-effect transducer amplifiers with AGC, thermal
protection and index delay circuits, and a single-sided
hysteresis index comparator.

The LB1810M operates from either a 4.2 to 6.5 V or
10.2 to 13.8 V supply and is available in 44-pin QIPs,

LA1810M

FEATURES

* Three-phase, full-wave motor driver PACKAGE DIMENSIONS
* Digital speed control

* Both active-HIGH and active-LOW start/stop control Unit: mm
inputs 3148-QIP44MA

* Revolution detector
* Hall-effect transducer amplifiers with AGC 13.2 . 02
* Thermal protection circuit 10.0- I —"-
* Single-sided hysteresis index comparator RARBARARRAA 18
* Index delay circuit = == ]
* 42 0 65V or 102 to 13.8 V supply == =
* 4-pin QIP 152 100 = =
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LB1810M

BLOCK DIAGRAM
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PIN DESCRIPTION

Buffer amplifiar j

1IZxVocl

Integrator

—M A0

Y

DO

FGND FGND FGND FGND FGND FGND NC PGND NG

Number Name Description
1 w-
W-phase Hall-effect transducer amplifier inpuls
2 W+
3 V-
V-phase Hall-effect transducer amplifier inputs
4 V4
5 U-
U-phase Halleffect transducer amplifier inputs
6 U+
7 HE Hall-effect fransducer bias voltage outpul
8 43 NC No connection
9 FC Frequency compensation capacilor conneclion
10 I
Index defector Hall-effect transducer amplifier inputs
11 -
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LB1810M

Number Name Description
12 sl
300/360 rpm speed salect inputs
13 SL2
14 X1
Crystal oscillator connections
15 X2
163[; 1;8 4°and FGND Frame ground
19 ID Index pulse output
20 DT1
Delay tme-constanl setling extarnal nelwork connections
21 DTe
22 DTO Index deslay pulse outpul
28 FGO2 FG amplifier 2 output
24 F&2- FG amplifier 2 inverting input
25 FGO1 FG amplitier 1 output
26 FG1- FG amplifier 1 inverting input
27 FG1+ FG amplfier 1 nen-inverting input
28 /81
StarVstop circuit control inputs
20 552
30 Do Discriminator output
3 1Al Integrating amplifier input
32 1AD Integrating amplifier output
a3 ViD 6 V index delay circuit supply
M VvCe 4210 65V or 102 1o 13.8 V supply
35 RF Qutput amplifier supply
88 uout U-phase cutpul
7 PGND Power ground
41 VOUT V-phase output
42 WOouUT W-phase output
44 AGC Automatic gain control circuit capaciter connection
SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Ratlng Unit
Supply vollage Veo ) 14.5 v
1{t <058
Output current lo A
0.7
Power dissipation Po ‘ 1000 mw
Operating temperature range Topr —20 to B0 °C
Storage lemperature range Tog —40 to 125 °C
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LB1810M

Recommended Operating Conditions

T.=25"C
Parameter Symbol Rating Unit
Supply voltage Veo Eor 12 v
Supply voltage range Veo 42 to 6.5 or 10.2 lo 138 v
Electrical Characteristics
Ve = 12 V, T. = 25 °C unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
Voc = & V, motor stopped - - 0.2
Quiescent supply current leco mA
Vo = 12V, motor slopped - - 0.5
Voo = 5 V, motor running - 20 30
Supply current lec mA
Vee = 12 ¥, molor running - 2 kx]
SLt and SL2 3604pm select input
voltage Vsl 0 - 0.8 v
SL1 and SL2 300-pm select input
voltage Veun 2 - Voo v
SL1 and SL2 inpul bias current Ig - - 0.4 mA
/81 stop wollage Vesiu ¢ - 0.8 v
&/31 slart voltage Vsmin 2 - Vee v
8/51 input bias current s - - 0.4 mA
$/82 start voltage VarsaL 0 - 0.8 v
§/52 slop voltage Vasson 2 - Vee v
Hall-effect transducer amplifier _
common-moda input vollage ¥h 22 - Voo - 0.7 v
Hall-effect transducer amplifier
differential input vollage Var 0 - 200 MVpp
Hall-effect transducer amplitier input
offset voltags Vhe See note. - - +10 my
Hall-effect transducer amplifier input
bias curent Ihe - - 2 KA
HB output voltage Vi IH=5mA - 15 1.8 )
HB output leakage current IHL‘ Motor stopped - - +10 pA
UOUT, VOUT and WOUT source or v lo = 035 A, Voo =42V N 12 14 v
sink oulput salwation vollage sl lo = 07 A Voo = 42 - 5 20 v
UQUT, VOUT and WOUT outpul
leakage current lo - - = mA
Currant limiter relerence voltage Vet 0.27 0.30 0.33 v
Control amplifier voltage gain Ge - -6 - d8
Control amplifier infarphase voltage
gain diferentiad aGc - - 1 @
Integrating amplifier referenca voltage Ve - 0.5Vec - v
Integrating amplifier bias cument b - - 1 pA
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LB1810M

Rating
Parameter Symbo) Condliion Unit
rmin typ max
Referenced 10 Vien,
+ [3r4] - -

Vi I = —0.5 mA 0.76 v

Integrating amplifier oulput vollages -
- Releranced 10 Vier,

Vi i = 0.5 mA - -14 - v
Ampififier gain bandwidlh BW Ses nola. - 1 - MHz
FG amplifier 1 input vollage Veas 2 - 40 mVpp
FG amplifier 1 vollage gain Grat Oulput open, See nole. - 60 - B
FG amplifier 1 inpul offset voltage Vraio - - 110 mv
FG amplifier 2 input voliage Veaz 1 - Ve =1 v
FG amplifier 2 vollage gain Gra2 - 6 - dB
FG amplifier 2 input offset voltage Vrazo - - 110 mv
FG amplifiers Intemal relerence Veap Voo =5 V 22 25 28 y
voliage Voo = 12 V 53 59 6.5

e . LOW-to-HIGH and

Schmiti-trigger voltage hysterasis AV HIGH-10LOW. Ses rote. - 25 - mv
Schumitt-trigger input voltage Van 1 - Vee - 1 v
Discriminalor lavels N - 1024 - levels
Discriminator LOW-lovel vollage Vou Ilp = 0.5 mA - - 0.3 v
Discriminator HIGH-level voltage Vou b = 0.5 mA Voo — 04 - - v
Discriminator leakage current Ipt - - +1 pA
Discriminator operating Irequency fo See nole. - - 1 MHz
Oscillator Irequency fosc Ses nole. - - 1 MHz
Index detector Hall-eftect transduser
amplifier phase input veltage Vio 18 - Voo - 05 v
Index deteclor Hall-effect transducer
ampliier input bias current og - - 10 KA
Induclion current for hysterasis hioo B 10 15 pA
Ind - ‘
vr:) I;;edataclor LOW-lovel output VioL Vip= 5§V _ _ 0.4 v
Index detector HIGH-leve! output _
voltage VioH Vp=5V 45 - - v
Index delay circuil discharge voltage Vowe - Vp=56YV - 25 - v
Index delay circuit LOW-lavel output ~
voltage Vou Vio=5YV - - 0.4 v
Index delay circuil HIGH-level output -
voltage Vox Vp=6V 45 - - v
Thermal shutdown temperature TSD Ses nole. 150 180 - °C
Thermal shuldown temperature
hysteresis ATSD Ses nole. - 40 - °C

Note

These vatues are calculated ratings only and

are not measured.
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LB1810M

Typical Performance Characteristics

Maximum power dissipation vs. ambient
temperature

N

20 40 L1}
Ambiond lemgoraiure (°C)

20

FUNCTIONAL DESCRIPTION

Digital Speed Control

The motor speed is given by the equation
_ fose x D

1024
where frg is the revolution detector frequency, fosc is the
crystal oscillator frequency and D is the frequen-
cy-divider constant. When SL1 is HIGH, D is 5/8, and
when LOW, D is 6/8.

Table 1. Source and sink phase selection

frg

Output Phase Control

The motor driver output source and sink phases are
selected by the voltages on the Hall-effect transducer
amplifier inputs for each phase as shown in table 1.
Note that a Hall-effect transducer amplifier input is
HIGH when the voltage on the positive input exceeds
the voltage on the negative mput.

Hall-effect transducer amplifier Inputs
Source phase Sink phase
v v W
v w HIGH HIGH LOW
v U Low HIGH LOW
W U Low HIGH HIGH
W v Low Low HIGH
u v HIGH LOw HIGH
u w HIGH Low LOW
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TYPICAL APPLICATION
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Note
Component values are for example only. Exact values will depend upon the motor characteristics.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsihility and indemnify and defend SANYQ ELECTRIC CO., LTD,, its affiliates,
subsidiaries and distributors and all their officers and employses, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose ary responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO. LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including cirouit diagrams and circuit parametsrs) herein is for example only; it is not guarant-
eed for volume production, SANYQ belisves information herein is acourate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,
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