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22185 MOTOR DRI VI NG DEVI CE This invention relates to

nmot or driving devices. 5 A conventional stepping notor driving

device for opening and closing a shutter of a canera is, as illustrated jn
Figure 3, typically conposed of a battery source 11, a notor drjVj (ﬁk5f ’
circuit 16 consisting of transistors Trl1i1to Tr18.and di odes Dﬁig\g&g -

for to driv

ing a stepping nmotor 15, and a control circuit 12 for

controlling the notor driving circuit 16. A reference voltage generating
conmbi nation with an operational anplifier 14 and a bi pol ar

circuit 13 in

transi stor TRLIO constitutes a volt R privefd! pk¢tcet he constant
vol tage Vcc of which is supplied teigﬁgéﬁBPeﬁ—SPFVEﬁg—egrﬁuit 16. Signal
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c;;bination with an operational amplifier 14 and a
bipolar transistor TR10, constitutes a voltage
regulator, the constant voltage Vcc of which is supplied
to the motor driving circuit 16.

Signal processing circuits in the control circuit
12 are formed of C-MOS transistors. Circuits adapted to

large electric currents in the motor driving circuit 16

for driving the stepping motor 15 are composed of
bipolar transistors or bipolar ICs. '

This type of motor driving device is based on an
arrangement where a constant voltage Vcc is supplied to
the motor driving circuit 16 from the voltage regulator.
The constant voltage vee is, in principle, generated by
decreasing a source voltage VE of the battery source 1l1.
For this reason, in some cases depending upon the load
of the stepping motor, the generation of the constant
voltage involves the generation of heat to an extent
that is not neglectable as compared with the heated
generated by circuit components of apparatus in which
the motor driving device is used, e.g. in a camera.
Because the control circuit 12 consists of C-MOS
transiétors, a relatively largg number of compdnen;s is
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2 required and this presents drambacks such as an undesired spatlal factor
of a printed circuit board or the |ike. The present invention seeks to
provide a notor 5 driving device which is capable of aneliorating the
spati al_factor of a printed circuit board or the like by providing a
smal | er nunber of conponents, and which includes a notor driving circuit
and a control circuit conposed of CMOS transistors so as to reduce heat 10
generation. According to one particular aspect of the present invention,
there is provided a notor driving device &onprising: a converter for
generating a stepped up source voltage stepped up froma battery source; a

15 driving circujt i.ch said stepped source voltage is supplied,
for driving a TRALT eéﬂﬁp g pxe ?ﬁ?té}§}a¢$%?¥ﬁcﬁu%%| s#®pped up source

voltage is sum@idmrémrsm&ablfamgonamﬂ airpvimﬂealci:mmtsmdrdrwl ng and
control C|rCU|Hﬁ%p§gﬁ% each conposed of G 20 MOS transistors and are

I nt egrated on % chip. The notor driving device may include diodes
for protecting trma(Eh&lpres&&isimﬂgntﬁomh%edksvtogpz¢vtdeta motonot or

driving gevi CoufBYLL ddy SAIDIAH RN Lhod sl CBP! i TROPLe dbechEvent | on

is illust rate exa I'n the accoqgan ying~drawi ngs, in
whi ch: - Fi guréPP‘-‘r-"saJa @4‘?'&1‘? toﬁll%gﬁ’%*ﬁ‘%?aachﬁ?‘b?‘td??% g°He§'1|’"ée1h’6€oPﬂ| ng

to the-presentpridWRItA@ s Sh4ALIEr Znirfbér Cof Cobmpohestsn ghd awkpeNerter of .
includes a motor driving circuit and a control circuit
composed of C-MOS transistors so as to reduce heat
10 generation. | '

‘According to one particular aspect of the present
invention, there is provided a motor driving device
comprising: a converter for generating a stepped up
source voltage stepped up from a battery source; a

15 driving circuit, to which said stepped up source voltage
| is supplied, for driving a motor; and a control
- circuit, to which said stepped up source voltage'is
" supplied, for controlling said driving circuit, said
driving and control circuits being each ¢omposed of C-
20 MOS transistors and are integrated on the same chip.

The motor driving device may include diodes for.
protecting the C-MOS transistors of the driving circuit.

The motor driving device may be in comblnatlon

U with a stepping motor.
The invention is illustrated, merely by way of
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'_example, in the accompanying drawings, in which:-
Figure 1 is a circuit diagram of a motor driving
device aécording to the present invention;
Figure 2 is a circuit diagram of a converter of



3 the notor driving device of Figure 1; Figure. 3 is a cirCuit-diagran1of a ™

conventional stepping notor driving device; Figure 4 shows graphically the

- relationship 5 bet ween coil resistance and nunber. of t-urns of a coil; r?
nd Figure 5 shows graphically the relatjon between a gat e/ source” vottgge ’
?err] and ON-resistance [err] of a CGMOXS transistor. 10 : One -

enbodi nent of a notor driving device according to the present- i nvention
applied to a tHemptux ruunfidgardéxpﬁurtgfamg@i@swg a shutter of a canera

wi |l now be descri reference to Fi e not or, dri.ving deV|ce
has a battery sourgﬁqﬁ h% Qnﬁ%ﬁf%é% ééh9£F¥53% 3 CoRYERtiNRbrt er '
for generatHa;eppingwmptnrtd{ﬁyinQdenmmmed up fromithe source voltage \Y;
of the battery E s %53* é?%?ﬁg f@ﬁh I is hlgher

t han the source vof%i‘::LL geel or tance, u%%ﬁricl%% VO éﬁ{ ‘V - may be 3V
whi | st % he stahwaen s rtes:smce Wt@ﬁ@?’ér‘?# W%eﬂg\ﬁ q@dl jrot or
driving devi ggd s constltuted by a stepping notor driving circuit 5, to

whi ch the stepped sour olta S ie for drivin |

Steppi ng motor 4 i o Erdhica lbfy (oRE fpelSh Setpedicd ey up

source voItagaﬁé/sourdelvhmtage; 4¥|anﬁ dN#resﬁstanceng t hef dai @+MOS
rcuit 5. T circuit 5 ifcl udes a pair of C-NﬁB‘tranS|stors Trl

T 2. The tran5|s or 'l is a. P—channel transi-stor, whereas the transistor .
Tr2 is i@ N—channeIOne embodiment of a motor driving device according

to the present invention applied to a stepping motor for
opening and clos1ng a shutter of a camera will now be.
- described with reference to Figure 1. The motor driVing
device has a battery source 1 with a source voltage V _ _\LJ;
15 and a converter 2 for generating a source voltage V |
stepped up from the.source voltage V of the battery
source 1 The stepped up source voltage V -is higher
than the source voltage V " For instance, the source
voltage V may be 3V whilst the stepped up - source
20 voltage V - may ‘be 5V _
The motor driving device is constituted by a
'stepping motor driving circuit 5, to which ‘the stepped
up source voltage V ~is supplied for driVing a |
stepping ‘motor 4 and by a control circuit 3, to which
25 the stepped up source voltage V is likewise supplied,
for controlling the driving circuit 5. o
' The driving circuit 5 includes a pair of C-MOS
transistors Trl, Trz The transistor Trl is a P-channel
tranSistor, whereas the tranSistor Tr2 is a N-channel
‘transistor. PrOVlded between the stepped up source
voltage V b and a reference voltage are a plurality of -
pairs of s1milar C-Mos tranSistors Tr3, Tr4, TrS, Tr6,
Tr7, Tr8. These tranSistors are disposed in '
corresponding'positions to the transistors Trll, Triz,
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30 transistor. Provided between:the stepped up source voltage V and a
reference voltage are a plurality of pairs of simlar CMOS transistors
Tr3, Tr4,.Tr5, Tr6, Tr7, Tr8. These transistors are disposed in
corfespnﬁdlng positions to the transistors 4ri1l, Trl2, 4 Tr13, Tri4,
Trl% Tr16, Trl1l7, Tr18 of the conventional nDtor driving device of Figure

3, and are conpl nect ed betmee
drai ns and sourc gfgf af?#ezcw 'F"glét rﬁ%s{]s?%?hgé 'I‘?fo e'l‘f%mé?% il s D1 .
to D8 thereby pwmntmrldgpvimgrdeumnn|o@3Eiguaes$prand1&mecontrol circuit 3

Is al so corrposed?&{lg]f‘eul}@céf 'éér%ﬂéct% r\_ccgz éé@qc&?gedtry of the control

circuit 3 is wel I's om 10
Connected to the gat esConnecked: WQﬁmrﬁtasinﬂ A 1Seuraesy of cthe fFrM03 i nes

fromthe controlegifeiitors 2 MY Pidad dibadRins & pdecke

transistors Trl to Tr8 are connected tp armature w ndings 4a, 4b of the
st eppi ng ot or Protecting the IrspRegkite Krangistors yepicted in Figure 2,

conposed of aZCOI | 21 Thenesierbl miﬂ‘m}ixfé\:tz ely &84 Georiposedigb|G+MOS

transi stor Tr21, o) i r,_.0 nsi st.or s T T

Zener di ode ZD1 tzgarg ’rﬁﬁ‘a‘?"% atkée Iﬁ%‘ﬁﬂ é 2?9:{*'2"'201 &?13%

i npu) of a signad is mbl'tlmowm,ala aieﬁcnmmmlext:ms @B tted. C MOS

Lrans SO o 22 1 2 diatdrde ﬁd”\%ehgdhbﬂéh £ YKANEE L Ml Grd T OM
t

the NAND citcuit 23 us swtchin olar transistor Tr21. The thus

swi t ched al t er nd&&Eh¢ FEERTS §3r9§t§3i fl’é@ﬁ)yf%“ theqental (¢iEWida S D21
to become the st Wik W ChO!g08 (¥ rdhe THMOS apRfts 15t BeL to

voltage [err] ' Srre are connected to armature windings 4a, 4b of the
U stepp;ng motor 4. _
15 The converter 2 is, as depicted in Figure 2,
composed of a coil 21 connected to the battery source 1,
a bipolar transistor Tr21, a diode D21, a pair of C-MOS
transistors Tr22, Tr23, a Zener diode ZD1, a comparator
22 and a NAND circuit 23.
20 Upon input of a signal from a terminal a of the
NAND circuit 23, the C-MOS transistors Tr22, Tr23 begin
to function in accordance with outputs from the NAND
circuit 23, thus éwitching the bipolar transistor Tr2l.
The thus switched alternating current is rectified by

25 means of the diode D21 to become the stepped up source
_ voltage'von. The stepped up source voltage Von is
W compared with a reference voltage defined by the Zener

diode ZD1. Based upon the results of comparison, the
comparator 22 operates to stop the outputs of the NAND
30 circuit 23. |
The converter 2, the driving circuit 5 and the
control circuit 3 may be integrated on the same LSI
 chip.
When depressing a release switch (not shown), the



conpared with a reference voltage defined by the Zener diode ZDl1. Based =
upon;/the results of conparison, the conparator 22 operates to stop the
out put-s of the NAND 30 circuit 23. The converter 2, the driving CIrCUIt
geand the control circuit 3 nay be integrated on the sane LSI chip.

pressing a release switch (not shown), Sthe 5 source voltage [err]- of
the battery’ source 1 I's converted into the stepped up source vol tage [‘err]

Tne, SLePped, [HoSPU SRoteha sy ‘or Lis REPELEY ¥bLECLIE 18T BRRDEELL. ! 20°
this conparlS%FF°t¢R?cﬁ#ﬁﬂ@%@oﬂpZQO@p@an@btagheVeby |Theoseeppedauponstant
vol t age. Irnngb@%@éyvdWEgbgewng fﬁe c&ﬁg g¢t¢l£ﬁet epgfgrgﬁ?éource vol t age

[err] the drIVIf Cloiﬁé cLrcul o function. ‘10
I n general ’g‘Eﬁ%t}PY)nt%‘F Zerer|dipde ZBler I8 argepdan@en, as

illustrated iwith gthe deswDis oﬁstﬁiélr@&nﬁérié@n ”Dtﬂé c&ﬁﬁ&i‘&@ér"‘&th

I ncrease in the nunber qf ns T of the ¢ ' anpere-turns of
the motor is %%?r%o?%'t e{'ﬂfe]ﬁ? % 1% TomeR i'o‘ec? e%%’i"?rba’i% V°P%9%r out put

torque) when Imnediakelierwien tlbmmgesumﬂ.ieusroﬂmetuolswppé&rub It is,
therefore, t he de C u i on of
I)ect ric currentﬂ!éa J&ﬁﬁ%fvmr nagé Oéﬁ#%’bg a?{f%gfga? %2% %% voltage V .~
a C MOS t repntzabreizcuiys mmsmtﬁmotmzo R is typically -
reduced.g Accor di nghy .gdrieds) [ 006 i the BN Lyl PAESH b0 e &S BTBENY Of

electric omer consu
_ P otor is é&xe " then as 1llustrated in Figure 4, coil
resistance of the motor 1ncreases with increase in the

number of turns T of the coil. Hence, the ampere-turns e

- of the motor is set.constant (i e. without decreasing ' _\9)
15 ~ motor output torque) when being drlven by the stepped up
‘source voltage V '. It is, therefore, possible to drive

the motor with a reduced consumption of electrlc
current. As depicted in Figure 5, if the gate/source
voltage V of a C-MOS transistor is high, ON-resistance |
20 RON is typlcally reduced. Accordlngly, it is fea51ble B
to reduce both the amount of electric power consumed and
the size of the dr1v;ng circuit 5 when the stepped up
source voltage V serves as’ the erVLng source. . : |
It is to be noted that in the foregoing
25 illustrated embodiment the description has been focused
on a motor driving devzce_for driving a stepping motor, W
but the present invention can, as a matter of course, be
applied to motor driving devices for driving other types
of motor. | S ' |
30 In the motor driving device according to the -
present invention and described above, the driving
circuit 5 and the control circuit 3'are composed of C-
MOS transistors which are integrated on the same chip.
By virtue of this arrangement,. the formation of a



"the size of the driving circuit 5 when the stepped up source voltage V
-serves_as the driving source. It is to be noted that in the foregoing 25
“illustrated enbodi ment, the description has been focused on a notor driving
dévise for driving a stepping notor, but €he present invention can, as a
matter of course, be applied to notor driving devices for driving other:

types of notor the.nmotor, drivin evi ce according to the
p)rlgsent i nvent?ﬁ%’qgﬁg ‘d’%ﬁ%ﬁ‘%&f’%ﬁ%v@’f {lﬁ% iﬂ‘*%?ng"ﬁi?{%‘w g %ﬂﬁgt he

. control circui ingorperabipnsintofa Ganétatoanshset bikeyhtah bee i ntegrated .

on the sane chg LEtu 1S: a{r ng .t o] [ of 6
printed ci'rcui%ﬂ%%g%/%y%é't_ﬁreﬁéiiéé,é%%‘; gg%ﬁ%?e}'?oﬁ?%c%'ﬁ%bégg?bn f‘hto a
camera or the PRRePresenpeinyention edthare ipad depressurisingus i nproved.

In the pesentréqEtoP), andcfe | SriPinkleREesPet Sté@ubred ié eﬂé‘éétﬂgan and
the driving current, required is less than that In the conventional bipolar
[

transi stor nototarid RRAYRACARIRL RAPQIRL \eFangkstar JRO%CX ype of | ow
sa]t urkati (ﬁn, sdtirindaddviEer Moxrsover tie O\idptié'é Vi€ adf he tpseices. g
Unl i ke the us ' . transjstors,, 10 no_ base current 1s required,
anq hence t heelaérgou%tq%g%hé’{'enﬁo R ReA D IeIRF A ioh nﬁ’ c'el?%d'i”tr@’c be
reduced. The ctaribe sceduced. ddiiljieal te tuse befsibipdlahet ransisters, each
having & gneal |n§%@éétdhrﬂé1@qg5r;&i_red, and hence the amount of

‘current consumed by the driving circuit 5 can be

reduced. The circuits can be designed on the basis of

the converters each having a small capacity. _
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~circuit. 3. A motor driving device as clainmed in cl

CLAI MS 1. A nmotor driving device conprising: a converter for generating
a steppgd up source voltage stepped up froma battery source; a driving
ckrcuit& to which said stepped up source voltage is supplied, for- drrvrg
motor; and a control circuit, to which said stepped up source voltageﬂahf
supplied, for controlling said driving circuit, said driving and control-~
circuits being each conposed of C MOS transrstors and_are integrated nnffhe
same chip. 10 2. A notor driving deyice as clarned in claimi

incl udi ng di odes for protecting the C transistors: muﬂll,lllm ||||

conbi nation with a stepping notor. é?—-’l Ag M sA motor drivi ng device .
substantially as herein described e to and as shown in Figures
1, 2 and 4 of the acconpanying draw ngs. 5. A nmotor driving device-
conprising: g battef mdEor Eiving AeiEET chif rﬂ@ﬂﬂéﬂtaneoﬁvéi@@?eﬁof'p

vol t age 20 source ste ped -u %%ronrsard bat igz source; drivi ng
circuit, to @enerats QH ?Eﬂg WBI?%%E°§dﬂ? ge §E$BP?@dqu€?°ﬂrorng a
motor; and a bt} sourcej aodmhvmgsainlcuiepped whichl sag@ source is
Irkemnse suppl,i ed al.. C [
characteri sec?tﬁ?q%ét&%a#)#%‘%v‘r}ﬁgtéa% con%'y%ﬁgéﬁ% #é% %fg"%ﬁﬂh corrposed
of C-M35 tramatsimy s and @r@latml|%leglﬂatedtOnwhﬁehsandcatppped up
source voltage is supplied, for controlling said dr1v1ng3
c1rcuit, said derlng and control c1rcuits being each
' composed of C-MOS transistors and are integrated on the
_ same chip. | | |
10 2. A motor driving device as claimed in claim 1
1nclud1ng diodes for protecting the C-MOS tran51stors of
the driving circuit.

3. A motor driving device as claimed in claim 1 or 2
in combination with a stepping motor.

15 4. A motor driving device substantially as herein
described with reference to and as shown in Figures 1, 2
and 4 of the accompanying drawihgs, _

5. A motor driving device comprising: a battery
source; a converter for generating a stepped up voltage

20 | source stepped up from said battery source; a driving
circuit,'to which said stepped up voltage source is

supplied, for driving a motor; and a control circuit, A\

to which said stepped up voltage source is likewise
supplied, for controlling said driving circuit,

25 ‘characterised in that said driving and control c1rcu1ts
are each composed of C-MOS transistors and are also
1ntegrated on the same chip.
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