iz _ MITSUBISHI LINEAR ICs |
MB1781FP
£ BT SPEED CONTROL AND DRIVER FOR 2-PHASE BRUSHLESS MOTOR
DESCRIPTION L S PIN CONFIGURATION (TOP VIEW) -
The MS51781FP is a semlconductor mtegrated cnrcuut ‘de-
veloped for use in controlling 2-phase DC brushless motor. STAB,L,ZEDE POWER
' i i VOLTAGE QUTPUT 1 ' 36| suPpPLY
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chip. It employs hall elements for position detection and SE SWI‘ECH%E ?UTPUT (a) -
‘consists of an FG amplifier, F-V converter, sample and hold HALzLFI,NPUTLT* OSTPUT (b)
circuit, constituting a complete circuit of F-serve motor driv- co &'ﬁ%ﬁﬂ%@f% B2 PHASE )
er system in a single chip. ) ; S INPUT [ . o 2—OUTPUT (0).
FEATURES % z
@ [ncludes both control system and driver system ina s:ngle GND @ % GND
chip [ ®
@ Drives all waves of 2-phase motors [ 3
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High output curren INPUT () 2 2] FEgggACK
@ [ncluding FG amplifier, hysteresis comparator, F-V FG AMPLIFIEHE FILTER
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® Built-in output current limiter circuit RE;{;"&ESEE@ in HSE’;E\"}CE
® Including forward/reverse direction control pins VOLTAGE OUTPUT ) ' VOLTAGE
@ Start/stop control pins provided

. APPLICATION
FDD, etc.
RECOMMENDED OPERATING CONDITIONS
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-
ABSOLUTE MAXIMUM RATINGS (TB—ZS'C un!ess olherwlse noted) R TE .

Symbol Parameter o " Conditions "~ =7 Ratings Unit
Veo Supply voltage 18 \
lumax Charge current 1.2 A/PHASE
I Output current 0.4 A/PHASE
I1stb Pin (D autput current 20 mA
lo.® Pin 49 source current When discharge of time constant capacitor is finished 10 mA
loL® Pin @ source current When discharge of time constant capacitor Is finished 10 mA

Applied voltages between pins ®@—® -
Vi ) 5 Ve.p
: and pins @—®
Vg-o Applied current between pin @ and pin @ +0.7 v
Vu(c) Hall Input common phase voltage Between pins @—® and pins @—©® 1~Vsih—1 Y
Pdr Power dissipation Heat sink of infinite size Is used .5 w
Topr Operating temperature ’ J —20~+70 ‘C
Tstg Storage temperature —40~—+125 C
" ELECTRICAL CHARACTERlSTlCS (Ta=25C, Vee=12V, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max

leatny Circuit current (1) 2.2 3.5 5.5 mA
loot2) Clrcuit current (2) | Vee=18V 2.4 3.9 8.6 mA
Vstbi1) Stabllized output valtage (1) 5.4 5.8 6.2 Y
Vstb(2) Stabilized output voltage (2) 270Q between Vsip and GND 5.2 5.8 6.2 v
Vref Output voltage of reference voltage 2.72 2.90 3.02 \Y
@ Pin @ input current Voe=Vstb="5. 8V, Var=0V 0.5 3.0 phA
I Pin @ input curfent Voo=Vstb==5. 8V, Var=0V 30 180 nA
Vou® Pin @ low level voltage Voo=Vstb=>5.8V, 10k between Vgip and pin ® 80 120 mV
VoL Pin GD low level voltage Vee=Vsib=>5. 8V, 10k} betwaen Vgip and pin @ 50 90 mV
Vrun Clock threshold voltage {1) Voo=Vsip=5. 8V 1.83 1.95 | 2.05 v
V1) Clock threshold voitage (2) Veo=Vsth=5. 8V 2,75 | 2.90 | 3.05 v
Vryn) Clock threshold voltage (3) Vee=Vstb=D5. 8V 3.12 | 3.28 | 3.44 \s
Vornd) Clock threshold voltage (4) Vgoe=Vstb=5. 8V 4.10 | 4.32 | 4.54 v
Voud Pin @ low level voltage - Vee=Vsib=5. 8V,5. 1k} between Vgip and pin & 0.75 1.00 v
Votsetz-a | Offset voltage between pin @ and pin @ Vee=Vstb=5h. 8V +10 mV
Voot | Offset voltage between pin @ and pin @ Vee=Vsib=5. 8V +10 mv
leatmaxy | Maximum blas current of a output Measured at pin @ 9 13 mA
labtmax) | Maximum bias current of b output Measured at pin @ 9 13 mA
Klatmaxy | Maximum current bias ratio Calculated by lgaimax)/labemax 0.9 1.0 1.1 A/A
Vaat(u) Output saturation voltage (upper) 1o==0. 8A, applicable to pins @R~B 1.5 2.2 v
Vsat(p) dﬁtbut saturation valtage (lower) io=0. 8A, applicable to pins @~ 1.0 1.5 v




TYPICAL'CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING) -
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30 |29| IZBI |27| 26

MS51781FP

ON |OFF
* Pin @ Forward when ? .
—
ON and reverse when i |
OFF Hq | Ha .J

3300 §

* Pin @ Start when ON
and stop when OFF

uzm4m6mTffTu

3304 3 330Q § 330Q

0,022 1F -

= Constant for externally _|_
connected capacitor 0.1xF
when FG frequency l
=930Hz

Note 1. The signa! amplitude for the input tacho gener-
ator should be 1mVp.p or more.
First stage amplifier gain ~
: 1+ w o*Cs*(Rs+-Ry)?
1+ @ ¢°Cs°Rs’
where wG input tacho generator angle
: frequency
Cg must be chosen 4.7 2 F or less. The disire-
able range of Rg is obtained in the following.

2 1 -
—wgécs'ﬂsgﬁ |

Note 2. Ryr and Cyf are resistor and capacitor for noise
filtering. If the time constant is too large, the in-
put signal is weakened. Ry and Cyr should be
chosen as follows;

1
Rue* CNFém—G

_Note 3. Rief and Cref are resistor and capacitor for set-

ting speed of motor. Rref and Cref should be
chosen as follows;

1
Rref'Crei=‘b__6‘93__fG“
where fg: input tacho generator frequency



