Motor driver ICs

3-phase motor driver for CD-ROMs
BD6660FV

The BD6660FV is low power consumption CD-ROM spindle driver that uses MOS transistor in the output. To meet the
requirements for notebook computers, the thin power package SSOP-B28 is used and a PWM drive with a MOS proces-
sor output stage achieves an extremely low power consumption.

@Applications
Portable CD-ROMs, DVDs

@Features

1) Direct PWM drive. 6) Built-in reverse-rotation prevention circuit.

2) Built-in power save circuit. 7) Built-in short brake.

3) Built-in current limiter circuit. 8) Low power consumption with the output MOSFET.
4) Built-in FG output. 9) Built-in brake mode switching circuit.

5) Built-in Hall biasing. 10) Built-in rotation detection pin.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Applid voltage Vce 7 \'
Applid voltage Vm 7 \'
Power dissipation Pd 1020%1 mw
Operating temperature Topr —20~+75 (&
Storage temperature Tstg —55~-+150 c
Output current lomax 1000%2 mA

*1 When mounted on a 70mm>X70mmX1.6mm glass epoxy board.
Reduced by 8.16mW for each increase in Ta of 1°C over 25C.
#2 Should not exceed Pd or ASO values.

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Limits Unit
Vece 4.5~5.5 \)
Operating power supply
voliage Vm 3~6.5 \
Vpump 14 \
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Motor driver ICs BD6660FV
@Block diagram
0sC Cnr
/18\ {17}
oY
osc
PWM
COMP. CURRENT
LIMIT
AMP
Ec @ — r5> Rnrz
| , )
Ecr { 23 +
TORQUE AMP ;
f21 cP2
CHARGE
PUMP
20) CP1
Vee <7>
10
HALL AMP o) veowe
Ht (o —\ "
N
Hi~ @ / U-PRE Cs) A
DRIVER
Het 0 \ H:
awe MATRIX DRIVER <2> A
we (2) /
Het @ \ Hs DRIVER G) o
N
e —/
TSD Gs) D-GND
s ()
D Q (4) Rnet
CK Q
FG @ MODE Q S8
2
D-FF f
<—| EXOR )
—(28
REVERSE MODE1 FR
DETECT I

770




Motor driver ICs BD6660FV
@Pin descriptions
Pin No. Pin name Functiom
1 As Output
2 Az Output
3 Ai Output
4 RnF1 For connection of resistor for output current detection
5 Rnr2 For connection of resistor for output current detection
6 Vm Motor power supply
7 Vee Power supply
8 GND GND
9 Hit Hall signal input
10 H1 Hall signal input
11 Hot Hall signal input
12 Hz~ Hall signal input
13 Hat Hall signal input
14 Hs~ Hall signal input
15 D—GND Digital—GND
16 VH Hall bias
17 CnF For connection of capacitor for phase compensation
18 0SsC For connection of capacitor for oscillator
19 Vpump Charge pump output
20 CP1 For connection of capacitor 1 for charge pump
21 CP2 For connection of capacitor 2 for charge pump
22 MODEH1 Brake mode switch
23 Ecr Output voltage control reference
24 Ec Output voltage control
25 FG FG output
26 PS Power save
27 MODE2 FG output switching
28 FR Rotation direction sensor
@Input and output circuits
(1) Power save
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Motor driver ICs BD6660FV
(2) Torque amplifier
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*¢Resistor values are typical values.
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(5) Output pin
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Motor driver ICs BD6660FV

(6) Hall bias pin

Vee

O
VH
(16pin)
100k
s 7
Fig.6
(7) FG output / CP1 output / FR output (8) CP2/ Veume output
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Motor driver ICs BD6660FV

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 5V, Vv = 5V)

Parameter | Symbol | Min. | Typ. | Max. | Unit | Coniditions
(Overall)
Circuit current 1 lec — — 0.4 mA | Standby mode
Circuit current 2 lec2 — 4.2 — mA —
(Power save)
ON voltage range Vpson - - 1.0 v Standby mode
OFF voltage range VesorF 25 — - \ -
(Hall bias)
Hall bias voltage vie | — | 09 | 15 | v |re=toma
{Hall amplifier)
Input bias current IHA - 0.0 - rA -
Common phase input voltage VHAR 1.5 - 4.0 \ -
Minimum input level ViNH 50 - — mVp.p —
Hall hysteresis level Vhvs - 20 — mV —

{Torque command)

Input voltage Ec, Ecr 0.5 - 3.3 \ -
Offset voltage (+) Ecof+ 20 50 80 mvV —
Offset voltage (—) Ecof— | —80 —50 —20 mV -
Input current Ecin —3.0 —1.0 - uA | Ec=Ecr=1.65V
PWM high level control range | VewwmH - Eca+1 - A Ecr=1.65V

PWM low level control range VewmL - Ecr—1 - \' Ecr=1.65V

{Brake mode switching)

ON voltage range VMODE10N 25 - — vV Short brake

OFF voltage range VMODE1OFF - — 1.0 A Reverse rotation brake
{Output)

Output on resistance Ron - 0.7 - Q lo=2600mA

Output limit voltage V1L — 0.2 — \ With Rve =0.33Q
{OSC oscillator)

Output high level voltage Vuposc — 2.0 — \' —
Output low level voltage Virosc — 1.0 — A -
Oscillation frequency

(reference value) Fosc - 100 - kHz | With C = 470pF
{Voltage booster)

Charge pump outputvotage| Vewe | — | 10 | — | Vv [WithVu=Veo=5V
{FG output switching)

ON voltage range VMOoDE20N 25 — — A Single-phase output
OFF voltage range VMODE2OFF - - 1.0 A Three-phase composite output
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Motor driver ICs

BD6660FV

Parameter | Symbol | Min | Typ. | Max. | Unit | Coniditions
{FG output)
Output high level voltage VFGH 4.6 - — Vv IFe=—100 x A
Output low level voltage VFaeL — - 04 \ IFe=100 A
(FR output)
Output high level voltage VFRH 4.6 - - \ IrR=—100 A
Output low level voltage VFRL - - 0.4 \' IFR=100 A
{CP1 output)
High level saturation voltage| Vcpin - 0.5 — \ lcri=—7mA
Low level saturation voltage VoepiL - 0.5 - \ ler=7mA
{CP2 output)
High level saturation voltage|  Vcezu - 0.5 — A IFR=—7mA
Low level saturation voltage VopaL - 0.5 — \' lrR=7mA
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Motor driver ICs BD6660FV
@Application example
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Motor driver ICs

BD6660FV

@Operation notes

(1) Brake mode (MODEL1) logic

The brake mode is switched by MODEL1 pin and the op-
eration is shown in Table-1 below.

Table-1
MODEH1 Operation
L Reverse rotation brake
H Short brake

(When Ec > Ecr)

(2) MODEZ2 logic
The FG output is switched by MODEZ2 pin and the opera-
tion is shown in Table-2 below.

Table-2
MODE2 FG output
L 3-phase composite
output
H 1-phase output
- \>—o
FG OUT
O
output
MODE:z
Fig.10

(3) PWM operation

By the voltage potential difference between Ec and Ecr,
the ON duty when switching the low level output transis-
tor changes as shown in Fig. 11 below. (Ecr = 1.65V)

ON-Duty

Torque command offset voltage
100% ' '
(=) (+)

0%

— E: 1
Ecr—1 Ecr ot Ee (V)

Fig.11

(4) Current limiter operation

When the Rnr voltage becomes 0.2V (Typ.), the current
limiter circuit activates and limits the PWM ON duty. At
this time the output current lomax is limited to:

lomax = approx. 0.2 / Rnr

nRaHm i



Motor driver ICs BD6660FV

(5) OSC oscillator circuit

By connecting a capacitor to the OSC pin, the charging
and discharging of the capacitor generates a triangular
wave as that shown in Fig. 12. (C = 470pF and f = 100kHz

(Typ.))
Vee
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O/ Discharging ON
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8 l100;4A (Typ.)
bzza

Internal circuit for OSC pin

Fig.12

(6) Charge pump

The boost voltage (Veuwmr) is VM + Vcc. Therefore, to pre-
vent (Vm + Vcc) from increasing much over ratings, set
the Vm and Vcc voltages.
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Motor driver ICs

BD6660FV

(7) Timing chart
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Motor driver ICs BD6660FV

@External dimensions (Units: mm)
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