MITSUBISHI LINEAR ICs

M5178 1sp

er system in a single ohip

FEATURES

® Includes both control system and drlver system in a singie

chip

@ Drives ali waves of 2-phase motors

® High output current
e Including FG amplifier, hysteresis comparator F-V
converter, sample and hold circuit

® Gain adjustment of control amplifier of the fmal stage of

servo system possible
® Internal reference voltage generator
@ Built-in output current limiter circuit
® Including forward/reverse direction control pins
@ Start/stop control pins provided

APPLICATION

FDD, etc.

‘veloped for use in controlllng 2—phase BC’ brushless motor
“Both control and driver systems are contained in a single
. chip. It employs hall elements for position detection and
consists of an FG amplifier, F-V converter, sample and hold -
circuit, constituting a complete circuit of F-serve motor driv-

RECOMMENDED OPERATING CONDITIONS
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ABSOLUTE MAXIMUM RATINGS (Ta—25, unloss etnerviss noted) - - 55 ¥4

Symbol |. - . . Parameter . :-.il.vC.. lilos ol .. Conditions. T tRatings Unit
Veo Supply voltage ' 18 v
lumax 1 Charge current 1.2 A/PHASE
I Output current 0.4 A/PHASE
Istb Pin D output current . 20 mA
lo® Pin d® source current When discharge of time constant capacitor is finished 10 mA
loL® Pin 49 source current When discharge of ime constant capacitor is finished 10 mA

) Applied vaoltages between pins @—& : N - - 5
Vu 5 Vp.p
and pins @—®
Va-o Applied current between pin @ and pin @ *0.7 \
Vu(e) Hall input common phase voltage Between pins @—® and pins @—® 1~Vgip—1 v
Pde Power dissipation Heat sink of Infinite size is used 4 w
Topr Operating temperature —20~+-70 ‘C
| Tstg Storage temperature —40~+4125 C
ELECTRICAL CHARACTERISTICS (1a=25C, Vge=12V, unless otherwise noted)
- Limits
Symbal Parameter - Test conditions Unit
- Min Typ Max
leatt) Circuit current {1) 2.2 3.5 5.5 mA
lecc2 Circuit current (2) o . Vee=18V 2.4 3.9 6.6 mA
Vstb(1) Stabilized cutput voltage {1) . . 5.4 5.8 6.2 \Y
Vstbtz) Stabilized output voltage (2) 270Q between Vgip and GND 5.2 5.8 6.2 v
Vreef Output voltage of reference voltage 2.72 2.90 3.02 v
I Pin 4@ input current Veo=Vsipb=>5. 8V, V=0V 0.5 3.0 uA
I Pin 4 input current Veo=Vsib=D5. 8V, V=0V - 30 180 nA
VoLw Pin @ low level voltage Vee=Vstb=5. 8V, 10kQ between Vgp and pin @ 80 120 mvV
VoLp Pin 49 low level voltage Vee=Vsib=>5. 8V, 10kQ between Vsipb and pin §® 50 80 mvV
Vi Clock threshold voltage (1) | Voo=Vsin=5.8V 1.83 | 1.95 | 2.05 v
Vru2) .| Clock threshold voltage. (2) Vec=Vstb=D5. 8V 2.75 2.90 3.05 v
Vrpa) Clock threshold voitage (3) Vee=Vsib=>5. 8V 3.12 | 3.28 | 3.44 v
Vrnid) Clock threshold voitage (4) Veo=Vsib=5. 8V 410 | 4.32 | 4.54 v
Vae Pin €0 iow level voltage ’ Voe=Vsib=5. BV, 5. 1kQ between Vgip and pin @ 0.75 1.00 v
Voitsetg-g | Offset voltage between pin @ and pin @ Vee=Vstb=D5. 8V =+10 mv
Votiseti-g | Offset voltage between pin @ and pin @ - Voo=Vstb=5. 8V +10 mv
laatmax) | Maximum bias current of a output Measured at pin @ 9 13 mA
Isbcmaxy | Maximum bias current of b output Measured at pin @ 9 13 mA
Klatmax) | Maximum current bias ratio ) Calculated by lgaimax)/Isbtmax) 0.9 1.0 1.1 A/A
Vsatw) Output saturation voltage (upper) - io=0. BA, applicable to pins @~@D 1.5 2.2 v
Vsat(p) Output saturation voltage (lower) - 1o=0.8A, applicable to pins @~G¢D 1.0 1.5 \Y
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STABILIZED OUTPUT VOLTAGE Vgin (V)

CLOCK THRESHOLD VOLTAGE Vqy (V)

. - SPEED CONTROL AND DRIVER FOR 2-PHASE BRUSHLESS MOTOR
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 APPLICATION EXAMPLE "

FLI 3 L, R =

I

= 0.033 xF

Vcc -

KB T
0.022 uF
oN oFF
+ Pin @ Forward when ON J
and reverse when OFF
. Pin @ Start when ON and " 3300 § ‘ Crel
3300 <3300 § 330Q 0.033 . F
stop when OFF pF J;
47
_ - kQ
« Constant for externally - H
connected capacitor when L. 0.1, F ref
FG frequency =930Hz ; L '
Note 1. The signal amplitude fdr the input tacho gener- Note 2. Ryr and Cys are resistor and capacitor for noise
ator should be TmVp.p or more. filtering. If the time constant is too large, the in-
First stage amplifier gain ~ put signal is weakened. Rnr and Cye $hould be
14 w 2Cs?(Rs+Ri1)? chosen as follows;
_ 1+ w ¢°Cs°Rs’ 1
- Rne'COneS——
where @ g: input tacho generator angle g c]
frequency Note 3. Rref and Cref are resistor and capacitor for set-
Cg must be_ chosen 4.7 « F or less. The disire- ting speed of motor. Rref and Cret should be
able range of Rg is obtained in the following. chosen as follows;
2 1 -1
TG_;CS'RS;—@_G' ' Rret*Cret=5 69315

where fg: input tacho generator frequency



