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Monolithic Linear IC
LB1687NM

Three-phase, Brushless-motor Driver

OVERVIEW PINOUT

The LB1687NM is a three-pbase, brushless-motor driver
IC for capstan and drum motors in video cassetie
recorders.

The LB1687NM features 120° electrical phasing, linear
voltage control and soft switching, which eliminates
swilching noise and allows smaller output capacitors 0
be used.

The LB1687NM incorporates a revolution detector
input, output current feedback and thermal shutdown LBISE7NM
circuits, and an FG amplifier. The revolution detecior
input frequency controls the output cumrent feedback
circuit switching.

The LB1687NM operates from 5 to 18 V motor driver
and 4.3 to 6.5 V control supplies, and is available in
30-pin MEPs.

FEATURES

® 120" electrical phasing
* Linear voltage trol
- Soft swiiching PACKAGE DIMENSIONS
* No switching noise
* FG amplifier Unit: mm

* Revolution detector 3073A-MFP30S
¢ Output current feedback
¢ Thermal shutdown circuit
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PIN DESCRIPTION
Sumber Name Descriplion
LLULT,® P FGND Frame ground
] VOOt Molor driver ciroulty power supply
4 uouT U phase oulput
$ vout V phase ouput
L] wouT W phase output
? [ Oupul sansietor ground
L] veez Conirol sircuiy pewer supply
’ FOIN- FG amplier inverting input
% FGIN+ FG ampiifier non-iaverting input
" FQOUT FG ampiiier output
2 CR Nogaiive fesdbeck control network connection
? VCREF Control relerence-voliage input
] v Molor-speed phase conirol inpul
) cD Oulput current negative fsedback input
- FRC Forwardreverse direction contol input
F 4 W1
po e W phees Hall-ellect amplifier inpuis
a VNt
- p— — V phase Halleflect amplifier inpuls
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Number Name Description
2 UN1 y
Hal-offect i
» ore phase ampiifier inputs
24 FC Frequency P ap connecion
2 GND Ground
SPECIFICATIONS
Absolute Maximum Ratings
Parameier Symbol Rating Unlt
Molbor driver Gircuilry supply voliage Voo 20 v
Control circuitry supply voltage Vocz 70 v
U, V and W phase output voliage Vo P v
Output current b 15 A
Powsr dissipation Po 1.08 w
Operating lempecaturs range T 075 <
Storage lemperature range T -85 © 125 °C
Recommended Operating Conditions
Te =25 °C
Parameter Bymbol Rating Unit
Molor driver circuitry supply voliage range Vet [ 3 B! v
Conirol circuilry supply voltage range Vo 431 85 v
Electrical Characteristics
Ti=25C V=12V, Vu =S V
Pararmeter Symbol Condition Unit
min tp max
Molor driver circuilry supply current loct VesOV,Rizm - ” 2 mA
Conol circullry supply cument loc Vea0V - 85 05 mA
lo=05A - 18 22
Output saturation vollage Vout v
lo=10A - 20 30
Oupit TRS sustaining voltage Vone lo = 20 mA -] - -
Quissoen! output voltage Voo Ve=OV 58 [ 3] .1} v
Hall-effect ampifier input offeet Vi = _ s av
Halieflect ampifier input bias cument Ioien - 1 s #A
:l:ndlut amplifier common-mode Vi 13 _ 17 v
Hal-gfiec! amplifier voltage gain Gwwo - o - @B
Contol gain Gveo » @ “ 43
Channel gain tiﬂoroplial AGveo -2 - 2 a8
No. 3904—3/6
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Paramater Symbol Condiion Rate Unit
min typ max
FG amplfer input ofiset voliage Veow -3 - ] oV
FG amplier open-loop volisge gein Gwa fw1kid - 0 - B -
g Gor otpd satben w0 | ooy [lom2ma a - - v
ﬁﬂmummm Vraco bs2m - - 13 v
FG amplifer rejection ratio CHR See nole. - ® - ]
&' ioput Vroou [} - s v
FG ampier phate margin Sra Soe noks. - F- - .
Revoluion detecior hysierseis voluge Vew * %0 [ mv
wuwm Ven 25 v
Thermal shutdown lemperahe T Ses nole. 180 1 210 c
Thermel shuldown hysieresis AT See note. - ® - <
Note
Estimated values
Typical Performance Characteristics
Maximum power dissipation vs. amblent temperature
|
i
.O J - - - -\1. L _J
Asbiant temporaen Q)
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FUNCTIONAL DESCRIPTION

The motor driver output source phases and sink phases
are selected by the voltages on the phase, Hall-effect
Table 1. Output phase control

transducer amplifier inputs and on the motor direction
control input as shown in table 1.

Haltoffoct transducer ampiifier inputs
Source phase Sink phase FRC
v v w

w v Low
HIGH HIGH Low

v w HIGH

w u Low
HIGH Low Low

v w HIGH

v w Low
Low LOW HIGH

w v HIGH

v v LOW
Low RIGH Low

v v HIGH

v v LowW
HIGH tow HIGH

1] v HIGH

U w Low
Low HIGH HIGH

w Y] HIGH

Notes

1. A Hall-effect transducer amplifier input is HIGH when

input 1 is more than 0.2 V below input 2.

input 1 is more than (.2 V above input 2, and LOW, when

2, FIRCisHIGHwhenvmiSZ.OVlon.lndLOW.wheani.SOtoO.BV.

ThevoltageonVCeonuolsthemolorspeed.ﬂeVC
voltage should exceed the threshold voltage on VCREF.

The output transistors connect 10 ground through RF,
The voliage across R, the cument sensing resistor
between RF and ground, is input on CD as output
current feedback that is used for output over-current
protection. The 10 kQ resistor between CD and RF
reduces the gain of the output current feedback circuit.
When feedback is not used, CD should be connected to
ground.

The revolution detector input frequency controls the
feedback circuit switching. The detector pulse frequency
determines the voltage at R, and C,, the resistor and
capacitor connected to CR. This voltage cootrols the
internal transistor connected to CD. The transistor col-
lector is either made high-impedance, and feedback is
ON, or pulled LOW, and feedback is OFF.,

The control circuitry power supply, Ve should be
filtered to provide protection against supply ripple and
noise.

m_s__%%
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TYPICAL APPLICATION
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