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1 OUTLINE
The PMMS8723 UNIVERSAL CONTROLLER is a C-MOS monolithic tvpe IC designed for controlling two-phase
stepping motors.
It is a low cost version of the PMMS8713 now in use (The PMMS8713 is an IC designed for controlling two and
three-phase stepping motors).
The PMM8723 has been developed for the purpose of simplifying stepping motor utilization and it permits a
stepping motor drive unit to be easily configured by using a pulse oscillator, power switching transistors and a
DC power supply.
In addition, the PMM&8723 is a surface-mount type, it permitting compact drive units for stepping motors to he
designed.

@ FEATURES

< Universal controller @ The following 2 modes can be selected using the excitation mode changeover
lerminals.
1-2 excitation G2 excitation
< Power supply voltage : Vin= +5V
O ligh output current - £20mA minimum for both source and sink
<> Tligh noise margin : All input terminals have built-in Schmitt circuits
< Pulse input 2 input terminal system (CW and CCW input modes)
1 mput, 1 changeover terminal system sclectahle w\
(CK and U/D input modes) J

< Power down function @ Sets all output signals to "L level.
< Reset function » Sets excitation state back to phase origin.
< Phase origin monitor : Qutputs * L” level signals in phase origin state. (Output is reset mode)

(3 PIN CONNECTION

PIN NO. 1.CW/CK Input pulse : UP clock or clock input 8. ¢ Phase output
2. CCW/U/D Input pulse : DOWN colck or changeover 9. ¢s  PPhasc output
of rotation direction [0. ¢ PPhasc output
3.CC Changeover of clock input direction 11. ¢1 Phase output
1 E Excitation mode changeover 12. 7o Phase output monitor
5 Po Power down 13. Vas 0V
6. R Reset 4. Vpp +5HV
7. Vss (1AY
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@ FUNCTION TABLE (Table 1)

1) CW and CCW input modes 2) CK and U/D input modes
Excitation mode Rotation direction Excitation mode Rotation direction

[xcitation Input Rotation Input Excitation Input Rotation Input
mode R {Py|CC|E direction | CW/CK |CCW/U/D mode R |Pw|CC|E direction | CW/CK |CCW/U/D

2 2 W B

l 1

excitation 0 1 0 0 CW 0 excitation 0 1 1 0 CW

1-2 - 1-2

L C -C (
excitation 0 1 0 ! cew 0 _[_L excitation 0 1 1 I CCW ﬂ ) |
Note 1 : When “H” level signals are input to R, output is reset.

Note 2 : When "L” level signals are input to Po, all outputs become "L level.

® EXCITATION SEQUENCE (Table 2)

2 excitation 1-2 excitation

L 0 (Reset) | 12|34 proDuse g (Resen [1]2{a]4|5|6]7 (8
) 1 1lofo] 1 1 f1lolololololt
b2 0 1100 b2 0 ol1|1]1]o]o]o]o
&3 0 o110 &3 0 olololi{1]1]o]o
Ppa 1 Olo 1|1 b4 1 ojlojotoflotrli|i
Up S — Up —
Down —_— Down

® MAXIMUM RATINGS (Table 3) (1) RECOMMENDED OPERATING CONDITIONS (Table 4)

Parameter Symbol Rating Unit Parameter Symbol Rating Unit
Supply voltage Voo —0.5~+6.0 Supply voltage Vin +50£5% v
Input voltage Vi —0.5~Vou+0.5 % Input voltage Vin 0 ~Von |
Output voltage Vo —0.5~Von+0.5 Ambiet temperature Ta 0 ~70 C
Input current I +20 A “H" level output current Ton —4.0 _
Output current Io +25 "L level output current Tow 4.0
Allowable dissipation P 500 mW
Operating temperature Top ~-25~+85 ﬂ(‘

L Storage temperature Tsr 60~ +125

(® ELECTRICAL CHARACTERISTICS(Table 5)

DC characteristics (Von= + 5.0V, Ta=25C) AC characteristics (Vo= 4 5.0V, Ta=257)
— _ -
) Limit A Linut )
Parameter Symbol Test Condition Unit Parameter | Symbol - — Unit
Min. | Typ. | Max. Min. | Typ. | Max.
AT pn | Vo=Vim—20 If\‘/[“;l'::gd‘- fuax | 20 | 45 Milz
s equency
QOutput level ) 1 }
current .
L Lo Vo=0.3V Min. Cl(.)d\ tw 18 3 ns
level pulse width
- Min. reset
1l Von [o=—4.0mA 4.2 Vob \Y ')Lllltor\(\'?illll twi 18 - ns
Output level bus
Voltage > i
L Viu lo=4.0mA Vsy 0.5 \Y Propagation j teuw 10 6h ns
level delay time ST
1 Ve l ositive direction 1.80 3.42 \Y Set up time | tswr 18 ns
level put threshold current
Input
Voltage . . . . :
L vy | Nesative direction 1.0 270 |V Hold time | tiows 0 s
tevel input threshold current
H Lin Vi=Von—05 -1 | 1A
Input level
current -
L Lt Vi=0 =1 T 1 uA
level
Static
consumption lee Vix=Vun or Vss 0.1 mA
current




Parameter Measuring method Parameter Measuring method
te , Voo (5V)
Von5v) (x> K09 25v)
0% (4.5V) 90% (4.5V) /_ Propagation |~ e Vasov)
50% (25V) 50% (25V) 50% (2.5V) delay time Vo
Qutput \‘\50%
Input 109 (05V) 10% (0.5V) T , Vo
fi tw Vss{0V) —=itpl.I
wavetorms 17PRR Full output [‘_ Vou
L . . L Qutput /]/50%
Definition of input waveforms for measuring AC characteristics Voi.
Input rise time ‘te=6ns SO C o/
Input fall time Ste=6ns Duty eycle= y7piy 100¢%) e - Vo (5V)
Repetitive frequency : PRRS IMHz ( cw.cow,cid N450% (2.5V)
v Propagation I P Vss(0V)
it i ——{tpHI.
90% u delay time ]"’ Von
- 50%
Transition Cltfck Output \{\7) Y Vou
o " ~{tpLH
time of output Qutput Full output '_— Vou
Vo T
Output Vou
P Von(5V) T, [———*— Voo (5V)
H" level pulse {54»%(2.5\/) 50% (2.5V) (9 A50% (25V)
Pulse tw Vss(0V) Propagation Vs (0V)
i delay time ~teLH~—
width 1 tw - Von{5V) Y Vou
"L" level pulse “Ks0% 2.5v) Houos 25 R Output Hou,
Vss(0V) Vou
— R ~whi -
7w et Von(5V) Full output Von
] cw,ccv@ 50 (2.5V) Output \kr,n%
Setup time S Vss(0V) Vou
Hold time v {SETinOLY 7 Von(5V)
> Von(sV) Propagation — on(5V
U/, cC 50% (25V) 50% (2.5V) delay tme I 50% (25V) 50% (2.5V)
L Vss (V) Vas (0V)
- = tplIL —tpLH
\ Vin(sv) Po Vaon X
R 502 (2.5V) 4 #1~p4 50% 50%
N Vss(0V) $i~ Vo -
ten =
R able Vion(sV)
emov CW, CCW, CK Y 50% 25v)
time Vs (V)
Vou
Output ><
Van

@ APPLICATION EXAMPLE (Fig. 2) 2 input terminal system (Iig. 3)
Vi Vs (GNID
- AL ewsek
_ s
i —E L eew/u/D PMMET23
‘lTantalum Motor
14] capacitor 7lpy (Note2) Fri winding Re l— CcC
Vi Vss v
o cwrek — 12 Phase origin Motor Vs
2] cewsun 20 onitor winding
“ b1 . . ~-
Noten | o———— ¢ " Maton Ly 1 input, 1 changeover terminal system (IFig. 4)

cinding
o—_———L E :: K Try wn( ||,~
PR G
Motor
R windlinig T L CW/CK et
3 4oy
P RYIVRLDY
4Tk~ 170l C1~Cz: Interphase capacitor Von —- ——1 CCW/U/D PMMET23
W 0K Q f——0 Vi Rs~ Re: Resistor for current v
LK a " 88 .
LAWK R 7T adjustment POWN H U]’VI!I!j cC
(Power on reset) Vs (GNDY ' 7

Mote 1) With regard to output resistors R1-R4,
it is recommended that 1/8W 820Q be used.
The output current at this time will be about Ton=3.5~4.5mA (with Tr Versan=1.2V).
If a larger value is required for lon, please design the unit according to Table 5.

Note 2) With regard to swiching transistors (Tr1-Tr4),
it is recommended that darlington type transistors (Vsisan of less than 2V, her of more than 500) de used.
Note 3)  Please select theinput terminals to suit the type of mode and input system used and connect them as shown
in this catalog (Tablel, Fig. 3 and Fig. 4). :

Note 4} As for the excitation sequence of ¢1 to ¢, please refer to Table 2, Excitation Sequence, of this catalog.

The PMM 8723 has a built-in protective circuit at its input maximum rating.
to prevent it from being damaged by high voltage or static Especially during operation, it must be kept within a range
of Vss=(Vin, Vour) = Vob.

electricity.
Input terminals not in use should be connected to Vss or Vob.

However, as its impedance is very high, it should be used
with great care to avoid applying a voltage higher than its
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stepping motors.

@ FEATURES

<> Universal controller

O Power supply voltage
<> 1ligh output current
< High noise margin

< Pulse input

< Power down function

< Reset function

O Security function of
excitation mode

< Phase origin monitor

> Excitation detecting monitor

< Input pulse monitor

“0” Down  "1”
0. Ea l

7. Ec

8.P»  Power down

9.Zo Phase origin monitor
10.Co  Input pulse monitor
11. Em  Excitation monitor
12. Vss OV

4.U/D Changeover of rotation direction  16. ¢¢  Phase output

five-phase stepping motors)

TROLLER is an IL monolithic type IC designed for controlling five-phase

It has been developed for the purpose of sumplifying stepping motor utilization and it permits a stepping motor
drive unit to be easily configured by using oscillator, power switching transistors and a DC power supply.

: The following 6 modes can be selected using the excitation mode changeover

terminals :
w4 excitation 0 4-5 excitation 05 excitation
O 2 excitation O 2-3 excitation 0 3 excitation

Vop= +4V~+18V

: 20mA minimum for source
. All input terminals have built-in Schmitt circuits.

2 input terminal system (CW and CCW input modes)
1 input, 1 changeover terminal system(CK and U/D input modes)

: Sets all output signals to “L” level.

Sets excitation state back to phase origin.
Phase output is not variable according to the excitation mode changeover,

~

as 2Ex<2-3Ex<»3Ex or dEx<4-5Ex<«>HExX.

: Outputs “H” level signals in the phase origin state (output is reset mode).
: Outputs monitor signal showing operating condition of controller.
: Outputs input pulse as monitor signal.

@ PIN CONNECTION (24-LEAD CERAMIC DUAL IN LINE PACKAGE)

PIN NO. LCu Input pulse, Up clock 1R Reset (Fig. 5)
2.Co Input pulse, Down clock 14. 4. Phase output £ 3MAY
3.Ck  Input pulse, clock 14. ¢ Phase output S R T T A T P

Bl [ P [ () [ W[ 6] (5 [

Up 17. #8  Phase output
I18. o Phase output

Cv Cp Cx U/D Ex En Ec Po Zo Co Ewm Vs

15324 10480

6. En J Excitation mode changeover 19. 4 Phase output (E1 I R Y Ry EY YL 3 Y A QY QL QT T I

20. ¢ Phase output
21. ¢¢ Phase output
22. ¢ Phase output
23. ¢4 Phase output I‘Q"Q—Q—} LWHL
24. Viop +4~+18V “LM&LIL L—I—El

2540320 0" pen




@ FUNCTION TABLE (Table 6)

1) CW and CCW input modes 2} CK and U/D input modes
Excitation mode Rotation direction Excitation mode Rotation direction
Excitation Input Rotation Input Excitation Input Rotation Input
mode R IDh|EAEr |Ee direction| Cy Cn Ck u/D mode R |PniEa|Es|Ec direction| Cy Cn Cx u/D
2excitation | 1|1 70131 Zexcitation ;1 [ 1[0 ([1]1
— CW Lo 0 0 CW 0 0 L

2-3excitation| 1 {1 [0 0|1 2-3excitation| 1 10101
Jexcitation | 1| 111 ]011 Jexcitation {1 |11 1]0]1

— CCW 0 I } 0 0 CCW 0 0 l 0
dexcitation |1 [ 1[0]|1]0 dexcitation |17 1]0{1]0 | L

D DR -

4hexcitation| L [ 110|010 f5excitation} 1 [ 110040
Sexcitation [ 1| 111]010 ﬁxcltatmn 11100

Note 1 : When "L" level signals are input to R, output is reset.
Note 2 : When "L level signals are input to Pu, all outputs become “L” level.

® EXCITATION SEQUENCE (Table 7)

2 excitation 4 excitation
rTused g (Reset) | 1|2]3(45 oroPulse | g (Rese) [ 1)2]3|4]5]6|7]8]9]10
éa 1 olojol1]l #n 1 olojololojol1]il]
S 1 1[ololo]1 o 1 1jo0lojolofojolt1]1jt
S 0 111 ]o]olo #e 1 T1ialo]oloololi]1]
$n 0 oj1l1]o]o v 1 T 1 lolojolo]o]o]t
$r: 0 olol1]11{0 #r: 0 1Tij1{1]o]ojolojolo
#x 0 olofolojo oA 0 oril1j1{1]o]olo]ojo
S 0 olofololo # 0 ololi[1j1{1]olo]o]o
4R 0 0]0]0]0l0] #c 0 olofoa[1]iit]olelo
#r 0 olojolo]o & 0 glolojojrl1]ift]o]o
4R 0 olo]ojolo & 0 olofololoali]iltlo
70 1 ololo]oil Zo i ofololojolofololo]n
Ewm 0 olofolo]o Ex 0 olojololojolo]ojolo
Up Up —
Down Down
2-3 excitation 4-5 excitation
Pulse | (pesey [1]2|3]a]5l6|7|8]9]10 Dulse T (" ese) | 121314 |5 6|7 819 liojipzishiajisiic|17|18119]20
Phase Phase v N |
oA 1 vjojolofojolr [l o 1 Tololololotolojojojolof e[ jujrjtytjny
bus 1 ifi|1jolo]o]ofolti]1 S 1 T lolololololololo]ofojolr[r[1]tit]]
$ 0 {111t ]olojolo]o b i Tl Tlolololofolololofolofolr|t)1]1
o 0 olojt i fiii[t]o]o]o $u 1 T j1jojolofojololojojolojo]r|t]
S 0 ojolololT]rjriili]o br: 0 v jofolofofolololo]ojo o]
i 0 olojolojalololo]olo o 0 oot ol [T j1|1jololojololojololo
5 0 olojololo]olololo]o #0 0 otolololil ittt {i]|ijojolo]lo]oj0j0]
& 0 glolojolololololo]o #c 0 oloTotolo ol tl1jiiijifijt]ojojololo]
#0 0 ojololololololo]olo #b 0 ololololojololorjrlajili{t[t][L1{1}i010]0
S 0 olofololojolololo]o B 0 otololotololololofot || ijrr{i]jtfrjrio
70 I ololojololo]ololo]l 70 1 olololololjolololofojo]o]oio]ofojofolo]l]
Ex 0 1Jolt]olio]1]o]1]o Em 0 TTofito[rjoltfotrlojvjoli]ojrlojtiofi1jo]
Up Up
Down - Down S
3 excitation 5 excitation
T Ty (Resen |1]2]3]4]5 Lulsed g (Rese) | 1123 )4]5]6|7|8]9}10]
$a 1 ofol1]l A 1 TTololofola]tj1]1]1]
ou I i ojoelT b 1 Cl1jo]olofololr]r)!
S 0 V11 lo]o b 1 [T jofojolojoitlt
1 0 ol1l1]1]o ) 1 Tt jolojofolo]l]
b i olo[rlr]n] . 0 [ o]o]ololo
b 0 0070|010 PA 0 oltjrjtlr|frjolojojo
b1 0 olojololo $it 0 ololii]iltf1jod0}0
i 0 ololofojo # 0 oloJojulrjrinjijo3o]
#5 0 ololojolo = 0 ojololorlr]ryr]rjo]
S 0 olojololo S 1 olojofolo]ifrji]n
Zo 1 ojolololt Zo 1 olofolojolofololo]t]
Ev 1 rafrfifn Lin 1 plrrprageffrjute
Up . — L Up —
Down Down - |




® MAXIMUM RATINGS (Table 8) (» RECOMMENDED OPERTING CONDITIONS (Table 9)

Parameter Symbol Rating Unit Parameter Symbol Rating Unit
Supply voltage Von ~0.5~+18 v Supply voltage Voo +5, +10, +15+5% v
Input voltage Vi —0.5~(Von—1) Input voltage Vin 0~ Vop
Input current Tin +1 mA Ambient temperature Ta 0~70 C
Allowable dissipation Po 600 mW “"H” level output current Ton —40 HA
Output current To —-30 mA “L" level output current Loi 1.6 mA
Operating temperature | Tor —20~+85 .

Storage temperature Tsr —65~+150

® ELECTRICAL CHARACTERISTICS (Table 10)

DC characteristics Ta=25C Waveforms for measuring switching time
Test Limit .
o t
Parameter Symbol ;W condition Min, | Typ. | Max. Uni Vi
appn 15 ~20 )
lc}\fvl Tow 10 Vo=Voo—20 mA (L: 0% w Q“r:w,, 4_‘ s,
Output (/;'\ 15 -20 Cx 10% 10% ¥
current g | L 5 1.6 | 200 A
ToL 10] Voe=0.3V mA
level
15 1.6 ﬁu—\
1 |5 ] 36 ga= e 50% %
. level Vou [10] To=~40uA A%
Output ;:'“ eve 15 136 Lt A bt
voltage 7::' ap» | 5| 0.4
3 Voi [10] Te=16mA \Y
level —
15 0.6
Cu B 5 3.0 2.5
Co Vg |10 \%
level H—
Input Ck 15 9.0 7.5
voltage | Ea “pr 5 2.0 L5 . Cx O;f)‘% 50%
Es Vi |10 \% 10%
Ec level
“C 15 6.0 4.5 20ns
Cu o 5 0.4 20ns
Co level L [10| Vi=Vop—0.5 mA
Ck 15 0.9
Ea o 5 +10
- L =
Es lovel Lie |10 Vi=0 uA .
Illpul e 5 10 HOLD : Lskt
curremnt —— |9 | —100
Ly 10| Vi=Vin—0.5 uA
U/D | level =
By 15 =100
= —_—
R oL [ o] 0.4
Lo 10 Vi=0 mA
level ——
15 -0.9
Static consumpti 2 Al terminals 2
Static consumption Lee (70 erminals mA
current —-| are open.
15 43
AC characteristics Ta=25C
Test Limit .
P: . P ..
arameter Symbol Von condition Min. | Typ. | Max. Unit
5 250 300
:\_l(lx' clock fuax [ 10 KHz
frequency
15 300 400
[
5(
Min. clock > 300 200
tw 10 nS
frequency ——
15 300 500
5 y 500
Min. reset F— 200 o0 .
. twr 10 nS
pulse width |
15 200 500
Propagation delay time " N 2,500 | 3,500
(From clock input to) e T nS
tPHL
¢ output 15 2,500 | 3,500
Propagation delay time ¢ 5 3,000 { 4,000
(me clock input t()) t:,l'H 10 nsS
each monitor " 15 3,000 | 4,000
5 4,000 | 3,000
Setup time tsgr |10 ] ns
15 4,000 | 3,000
5 500 4]
Hold time thorn 110 0 nS
15 500




@ APPLICATION EXAMPLE
(Figz. 6)

ele 9 Vs(GND)

AT )

Tantalum
24| capacitor |12 9

Vo Vss 7of—0 Phase origin monitor

1. CULO Input pulse monitor Motor
o—Cv i e . winding
Esp—o0 Excitation monitor <

Rt

2
o—Cn
o——Ck

o—Hu/n

Ea

2 inpul terminal system (Fig. 7)

C
e PO
LT
—Cn
PMM8714
Ck
u/b
Vs

1 input. 1 change-over terminal system
(Fig.8)

E Cv
, ¢
Vi Y PMMST

Ei.
——Cx
Von =~
Vg — ] U/I)
DOWN <= UP

T K ’ Rs ~ Rio ; Resistor for current
: adjustment
YWATKQ W
Vi
LWATKQ
1Tl ATl
(Power on reset) Vs (0V)
Mote 1) With regard to output rcsismrsﬁ\f[tu Rﬂ.;;pit is recommended that the following be used :
1/2W 220Q +5% when Von= 5V
TW680Q +£5% when Vin=10V
W 1KQ 5% when Von=15V
The output current at this time will be about lon=8~ 15mA (with Tr Viesan=1.2V).
If a larger value is required for Ton, please design the unit according to Tabie 10.

DNote 2)

With regard to switching transistors (Tt to Tis), it is recommended that darlington type transistors
(Vigrcsam of less than 2V, hier of more than 500) be used.

—

, . LT .
Please select the input terminals to suit the type of mode and input system used and connect them as
shown in this catalog (Table 6, Fig. 7 and Fig. 8).

NMote 1) As for the excitation sequence of éa Lo ¢, please refer to Table 8, Excitation Sequence, of this

catalog.

The PMM8714 has a built-in protective circuit at its input
to prevent it from being damaged by high voltage or static
electricity.

However, as its impedance is very high, it should be used
with great care to avoid applying a voltage higher than its

maximum rating.

Especially during operation, it must be kept within a range
of Vss =(Viy, Vour) = Voo,

Input terminals not in use should be connected to Vss or Von.
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TELEPHONE (1) 48 63 26 61 FAX (1)48 63 24 16

#REMARKS : SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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