| Ordering number: EN 4945 |

Monelithic Digital IC

/ No. 4945 /L LB1893

3-Phase Brushless Motor Driver
for CD-ROM Spindle Motors

Overview Package Dimensions

The LB1893 is a 3-phase brushless-motor driver for use in . Unit: mm

CD-ROM spindle motors.
3206-QFP34H
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LB1893

Specifications

Absolute Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Vo1 max 20 v
Maximum supply voltage ‘
Vo2 max 70 Vv
Qutput transistor blockin i
vohgg o g Voisug lout = 20mA, design value 20 v
Output supply voltage Vouvw 20
Output current dour 12
Allowabte power dissipation Pd max Unmounted IC 077
Operating temperature Topr —20to+75 °C
Storage temparature Tslg 5510 +150 °C
Allowable Operating Ranges at Ta = 25°C
Parameter Symbal Conditions _ Ratings Unit
Veel 5t 18 v
Supply voltage
Vccz VCC1 ZVccz 43106.5 v
Vet pin input voltage Vorot Vee22 £10 v
Viys pin input voltage Vi OtoVee22-10 v
Electrical Characteristics at Ta = 25°C, V1 = 12V, Vo2 = 5V, specified test circuit
Ratings .
Parameter Symbol Conditions Unit
min typ max
Vi = open, Vg = 0pen, A = es, ~
Supply current 1 lee Veg =5V 17 30 mA
Supply current 2 log2 Vo = open, Vg = Open - 75 10.5 mA
Vi = open, Ve, = open, R = os, _
Supply current 3 loe3 Ve = OV 0.9 3 mA
Votsan 1 Iyt = 0.44, sink + 50u1ce - 1.6 2.2
Oulput saturation voltage Otsa o
Voisay2 loyr = 0.8A, sink + source - 20 3.0
Output center vollage Voa V=25V, Ve =25V 57 6.0 6.3
Hall ampiifier input offset _ ~
voltage Vivofse 5 * v
Hall amplifier inpul bias current 4 bias - 1 5 pA
Hall amplifier common-moda -
input voltage range Ve 13 22 v
Hall amplifier input-output
voltaga gain Gyno 40 43 46 dB
Control-output drive gain 1 Gycol RZ1 = RZ2, GC1 = LOW, GC2 = LOW 26 29 - dB
Contret-output channel _ _ _ _ _
differance 1 AGyeol RZ1 =RZ2, GQI =LOW, GC2=LOW 15 +15 d8
Control-output drive gain 2 Gyeo2 RZ1 = RZ2, GC1=LOW, GC2 =HIGH 32 35 - dB
Control-output channel _ ~ _ B _
difference 2 AGypg? RZ1 = RZ2, GC1 =LOW, GC2 = HIGH i9 +19 dB
Input dead-zone voltage Voz RZ1=RZ2, GC1 =LOW, GC2 =LOW +13 38 155 mv
Input bias currant 1 laservo V=10V - - 500 nA
input bias current 2 lans Vyg = 1.0V - - 500 nA
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LB1893

Ratings
Parameter Symbol Conditions Unit
min typ max
S/S pin HIGH-leve! voltage Veisn CMOS-lavel Input. 40 - -
§/$ pin LOW-level voltage Vast 8/8 pin thrashold Vth = Vco2/2 - - 1.0
Gain control 1 HIGH-lgvel
v . 4.0 - - v
voltage S| eMOS-Hevel input.
Gain control 1 LOW-lavel v GC1 pin threshold Vth = 2.0V ~ ] ‘0 v
voltage GeL '
Gain control 2 HIGH-level
V 4,0 - - v
voltage aozn CMOS-level input.
Gain control 2 LOW-lavel v GC2 pin threshold Yth = 2.0V _ ~ 00 v
vollage aezL '
S/S pin input cucrent lgss 5Y input voltage - 50 100 pA
Gain controls 1 and 2 cuivent lae 5V input voltage - 53 110 pA
Motor output saturation voltage VisagHra lg=—5mA - 0.24 05 v
Motor output saluration .
blocking votage VisusHra Design value - 7 v
Hall bias voltage Vit lg = 5mA, Ry = 20002 0.7 097 1.2 v
CTRL pin HIGH-level voltage VeTRLH CTRAL4 and CTRL1 common, 4.0 - - v
- CMOS-level input.
CTRL pin LOW-level vollage VeraLL CTRL pin thrashold Vth = 2.5V - - 19 v
CTAL input current loTRL 5V input vollage - 53 110 pA
Thermal shutdown operating . o
temperature TSD Design value 150 180 210 C
TSO hysteresis ATSD Design valus - 15 - °C
Performance Characteristics Mode Switching Truth Table
Pd max —Ta
CTRLo' CTRLY? Mode
0.0
o077 \ LOW LOW Control
z \ LOW HIGH Non-faedback
é 0.6 < HIGH Low Increment
5 \ HIGH HiGH Decrement
E 0 1. LOW =010 1.0V, and HIGH = 4.0V,
2
2
2
3
2 02
Z
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Ambient temperature, Ta — 'C

No. 4345—3/8



LB1893

Hall Element Logic Truth Table

Hall Input’
Source — sink Forward/Reverse control®

Uy Vi Wiy
W phase — V phase Forward

1 HIGH HIGH LOwW
V phase — W phase - _ Revarse
: W phase — U phase ‘ Forward

2 . HIGH LOW LOW
U phase — W phase Raverse
V phase — W phase Forward

3 — Low LOowW HIGH
W phase — V phase Reverse
U phase — V phase Forward

4 LOwW HIGH Low
V phase — U phase Reverse
V phase — U phase Forward

5 HIGH LOW HIGH
U phase — V phase Reverse
U phase — W phase Forward

6 LowW HIGH HIGH
W phasa — U phase Reversa

1. An Input is considered to be HIGH when Uy 1> U2, Vg1 > Vi 2, and Wi, 1 > W2 by 0.2V or more.
2. Forward is selected when Vg > Vi, Reverse is seleclad when Ve < Vi

Block Diagram
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Sample Peripheral Circuit
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Pin Functions

Number Name Pin voltage Equivalent circuit Function
3,4,20,21 | Frame GND Frame ground. Connecled to the comman ground.
22 GND Ground pin
r———OvYeel
x O
i Vour
2 Vour Wr o @ Output pins. Connected to the motor.
5 out x
—ﬁ LN O
Rt
A02852
————-0Vecee ‘
* ce Qutput transistor ground.
7 A __®n, A resistor can be connecled betwsen this pin and
GND to sense the output current as a voltage drop to
I provide for ovarcurrant protaction,
AO2853
6,34 NC o connection
' Supply for all circults excapt the output stags.
8 Vo2 4.3t06.5V This supply should be kept slable to pravent noise
from entering this pin.
Ovcca2
x Flrst-stage amplifier gain setting Impedance
9 71 connection.
Z1 and Z2 should be in the order of 30kQ2 1o several
-0
10 z O Fhr
x The gain should be in the order of 6dB.
—— GND
AD2054
voe2
O
Lo o ol
V is the speed control pin; forward when Ve > Vo
11 Ve and reverse when Vi < V.
The output voltage Is controlled by the V;; voltage.
+
12 Ver Voc22£10 E'—‘“— Vera dtermines the motor control stap vollage, and
! I r l is normally set fo Voc2/2,
O
GND
AD2u5S
veee
Input gain control switching pin.
13 aCt GC1 switches the first-stage amplifier impsdances
14 GC2 OtoVpe2 Z1 and Z2. Z1 ks selected when GC1 is LOW, and Z2
is selected when GC1 is HIGH.
@ GC2 is the second-stage amplifier switching pin.
Aozese
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Number Name Pin voltage Equivalent circuit Function
Yeo2
Operating mode switch pin. .
15 CTRL 0toVr2 The mode switching truth table shows how 1o select
16 CTRL1 ce control, non-feedback, and speed
increment/dacrement modes.
Ap2857
Ycc2
Non-faedback moda input pin.
17 NS+ OtoVe2 — 1V Tg\:}ioutpul gain is approximately 14dB {GC2 =
Motor stops when Viyg = OV.
”r
AD2B58
Ygeoa
. Start/Stop pin. Start when HIGH, and stop when
18 §5 | 0tovge2 19 LOW.
The (hreshold is Vee2/2.
. AQZD59
Yeoc2
x
@ Connect a capacitor batwaen this pin and ground 1o
19 FC reduce the input-output gain frequency respense and
= fo prevent abnormal oscillation.
nr
A02860
23 W2 veez W-phase Hall device Input pins.
24 Wiyl Logic HIGH is representad by Wy, 1 > W2,
x F 3 :
25 Vin2 V-phase Hall device input pins.
2% vl | e ) Logic HIGH is reprasented by Vi1 > V2.
€
27 U2 I I U-phase Hall device inpul pins.
28 Upnd Logic HIGH is represented by U1 > Up2.
A02861
Hall device supply pins,
gg \\;Lit fﬁ The potential difference between VH+ and VH—is

1.0V
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Function

Number Name Pin voltage Equivalent ¢ircuit
" | Hall device FG pin.
3 HFG GtoVee2 The Hall device waveform is converted to a pulss and
used as the FG pulse.
AD2863
Veoe2
When the valtage on Rf pin becomes equal to the
a2 cL OtoVec2 % voltage on CL, the current limiter operates.
@ The CL voltage is determinad extarnally,
AD2864
) Oulput-stage supply pin.
ki) Vel 510 18Y This supply should be kept stable ta prevent noise

from entering this pin.

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

W Anyone purchasing any preducts described or contained herein for an above-mentioned use shall;

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

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

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume production. SANYO
believes information herein is accurate and rellable, but no guarantees are made or implied regarding its use or any infringements of

intellectual property rights or other rights of third parties.

This catalog provides information as of May, 1995. Specifications and information herein are subject to change without notice.
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