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E% E— 5 Hl#A,/DC Motor Speed Control
Monolithic IC LAG552-2
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Z/FEATURES

LAG552 is a motor speed
control IC operated with a
low voltage of Vce=1.8V
min., and by using LAG552,
higly electronic

governor can be composed

accurate

with only a few components.

1. Wide supply voltage range. (Vec=1.8 to 10V)

2. Low input current. (li=7mA max.)

3. Compact and lightweight.

%/ APPLICATIONS

1. Motor speed control for microcassettes.

2. Motor speed control for instruments operated with low

voltages.
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VB R TE/MAXIMUM RATINGS

IH B ltem 308 /Symbol | AT Max. Rafiug Bifr,/Unit
B 4g # R Operating Temperature Topr —710~+60 °C
& # 8 R /Storage Temperature Tstg —30~ 180 °C
& I 8| . Supply Voltage Vee 10 v
H 77 & ¥/ Output Current Iy, 7 700 mA
% % & 7Power Dissipation Pp 7 700 mW
7 B & B45E /ELECTRICAL CHARACTERISTICS 2=95°C
¥ H/ Ttem 7 8 /Symbol ﬁ/j;/min. HEHe /typ. | K /max, | Bifr /Unit
)‘\ j'JV g W/ Inf)ut Current Ii ) 5 7 mA
# ®) | ¥ Starting Current Ius 500 - mA
# # &/ [ /Reference Voltage * Vref 0.20 0.22 0.24 v
HeEBRE 2} B I _~Reference Voltage Reguiation ] *2 AVrefl +0.02 %/°C
HEEBFELH I /Refe;'ence Voltaée Regulation I[*3 AVref2 +0.2 %/V
H A sk fF1 8 HEOutput Satﬁration Voltage Vo(sat) 0.3 Vv 7
s|2 % B ¥ CurrentVCoefficient *4 K 45 50 55
& WG ZE B 1 Current Coefficient Regulation I * AK1 0 3 %/V
B {;? ¥ & ) I /Current Coefficient Regulation I1*¢ AKZV 0.05 % /mA
E ¥ % 3 & B I/ Current Coefficient Regulation m*7 AK3 0.02 %/°C

fl5E 44/ Measuring Condition

*1
*2
*
*
*5
*

*7

@ and @ beetween

Ta= —10 to+60°C, referred at 25°C
Vee=1.8 to 3.5V, referred at 3V
Q1 to Q2 current ratia

Vee=1,8 to 3.5V

Ix=25 to 200mA

Ta=-10 to. +60°C

Note : Vee=3V, In=100mA unless otherwise specified.

*Specifications may be changed without notice.
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ZEmBERCISREES 1)
/Equivalent Circuit & Example of Application
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(35 v 2k /Blance Condition]
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/Rotating Speed, Motor Current vs. Torque

75 pefjeasozes oooiivo o | T-52-13-25
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LAGS552 £1{ER®# /Operating Principle of LAG552
(BFLeAXIC) / (Current Ratio Type IC)

Vi Vi =Voltage applied
1o motor

£
Vies T

GND
(Fig. 1]
K (1) mxnwT, VM RURTEbLEN S, Vum is given by Eq. (1) in (Fig. 1.
Vm=R; (Li+1Is) + (Re+R3g) Iseeeereericnnniaiinean. 1)
and VM=Eg+Rg IM .......................................... 2)

R: (i+Is)+ (Re+Ri) Is=Eg+Rg Iy
Eg— (R1+R2+Rs) Is—l-Rg IM—-RI 11=O
o T, NI vVARBKERTROL Lk b, Therefore, the balance condition is as follows.

Eg=(Ri+Re+Ro) Is=Vref (1 +%,) (3)

Rg=R; II;,[ :_% ............................. _= (4)
[CHiffcx v, Ki=50ei s ke, bPIvozx hrg and emitter resistance of transistor Q; and Q;
% Qi, QD bhrg BIUFx Yy 7EHBEDLNT are set with IC technology to make K, approximately
Wb, 50
2L, Rg<Ri /K, Ch 5L, HERCERZEMN However, if Rg<R; K,, positive feedback is
hh D RIRT 5, applied to amplifier and causes oscillation.
fto T, Ri2/N&< T 5%y, AFEHRRK2D X Therefore, load characteristics should be as shown
Sind, ERTiRREBNNETH B, in (Fig.2) by making R; low and following

condition is necessary
_g’rg s verreerneenaerenraererrieeeeeareerernaaerernaaes (5

SYS=
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—O Vce
Low temperature R Rg : Internal resistance of motor
Nonna,t 2 (Dynamic resistance)
08ratyre V=t Rog) 2Ralls -y Re Ke : Back electromotive voltage
N Hligpy P . - 3s q KEN per rotation
(rom) g I 1 ? M Ki : Current coefficient
rem re’Ure l ﬁ-'\ l N : Rotating speed
Im=Kil: Ki=50
AE%—KQ Va=Vref=0.22(V) Ry//Rp=Rs
Torque *® 4 JQGNb
(Fig. 2] {Fig. 3]
B (3) b From (Fig. 3]
Ry I+ Vref ( 1+ Rll_{sR—a)=Rg Im+KgN
Ry IlgRg IM ................................................ (6§

Vref (1 +—&§'S—R"——)=KEN

EERNROR L bR EZDT, ThiDRoktRD
%, ¥fe, AMMECOL TR, BRI DRESH
5%, Rg OBREHHE (3900ppm/°C) LHEET 5,

R>Ki Rg ¢t@, E—4 BV FvI/Tokd, &
BIRFEE T, NYFYIRELRVWIICT D,
—30°C ¥ CRET B & LicEA, Re, K, Ki @
59 % %% 2T Rt Offilt Ri=50x0.7xRg BE
Th D,

¥, Is=100pA & L, Re=2. ZKQ wEETH L,
MRS Rs BRTRO L HILERDbE-D,

Ra=ézoo (

Vref

Rotating speed N is determined by Eq. (7), therefore
R3 iS
must be determined from Eq. (6) taking temperature

calculated from Eq. (7). Load correction

coefficient (3900ppm/°C) of Rg in consideration.

As motor huntings occur under condition of
Ri>K,; Rg, preventive measure must be taken at
the lowest guaranteed temperature.

If operation to be guaranteed at —30°C, R, is approx-
imately 50 0.7 xRg considering variations of Rg,
Kg and K;.

If [s=100pA and Rs=2.2K(Q) are set, Ry will be

expressed as below from Eq. (7).
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