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5 @ GENERAL

The universal controller PMM8713 for driving SANYO stepping motor is a C-MOS monolithic
type IC designed for controlling stepping motors of three-phase and four-phase type.

The Sanyo’s PMM8713 is designed to control either of 3 phase and 4 phase stepping motors in
any mode of 1 phase excitation, 2 phase excitation or 1—2 phase excitation.

In addition to that, when darlington type transistors are only inserted in the output lines, it
can work on switching of higher current ratings of stepping motors.

PMM8713 hasbeen developed for the purpose of simplifying the utilization of stepping motors

and it permits to easily compose a stepping motor drive unit by preparing a pulse oscillator
(pulse input signal), power switching transistors and DC power supply.

It is advantageous that it affords cost savings in parts inventory, purchasing, handling,
assembly labor, circuit test and design.

FEATURES

# Universal controller: The following 6 types of mode can be selected by means of a
excitation mode change-over terminal:
® 4 phase 1 excitation ® 3 phase 1 excitation
® 4 phase 2 excitation ® 3 phase 2 excitation
® 4 phase 12 excitation ® 3 phase 1—2 excitation
# Wider range of power supplyvoltage: VDD =+4V ~+18V
# High output current: 20mA min. for both sink and source
# High noise margin: All input terminals have built-in schmitt circuit
#+ 2 types of pulse input: 2 input terminal system } selectable
1 input, 1 change-over terminal system
% Excitation detecting monitor: Outputs monitor signal showing operating condition of controller

PIN CONNECTION (16 LEAD PLASTIC DUAL IN LINE PACKAGE)
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PMM 8713 | o
T 2 B 4] (5] 6] (A (8] U !
Cuy Co G U/ Ex Es éc  Ves 127 MAX 2.54 TYP 0.59
PINNO. 1Cu Input pulse, UP clock PINNO. 9R Reset
2CD Input pulse, DOWN clock 10 ¢4 Output
3Ckx  Input pulse, clock 11 ¢3 Output
4 U/D Change-over of rotation direction 12 92 Output J 3 phase 4 phase
“0” DOWN:, “1” UP 13 ¢1 Output
SEaA \% 14 Em  Excitation monitor
6EB } Britation modd change over 15C0o  Input pulse monitor
7¢c 3,4 phase-change See Table -1 {6V pp (+4~ +18V)
8 Vss (GND)

) FUNCTION TABLE (Table-1)

Input Output

Excitation Mode | ¢c | En | Ex | Co | Co | Ck [U/D| R Co | En ol b2 o b
210 1 1 x | x | x | x| o] - 1 1 o) 0

3phase| 2. | O [ O | O | X | x | x [ x| O | - 1 1 0 1 0
il O T QORE | x [ x [ x| x|o} -] 0|1 ]0]0]oO

a2l 9 11 | x| x| x|[x]o]—-—]1|1]o0o]o]1

4phasel 2 | 1 | 0 | O | x | x | X | x [ 0| = |1 11 0] o |1
wibin] 1| SORS | X | x| x| x|o}-]o]1]o0]0]oO

X; not considered —; not defined




EXCITATION SEQUENCE (table-2)

4 Phase 2 Excitation (a) 3 Phase 2 Excitation(b) 4 Phase 1-2 Excitation (c)

ol lg(Reset)| 1| 2 [ 3T 4 | [l oReset)] 1 [ 2| 3] S f0(Reset)| 1 | 2| 3|4 | 5[6] 7|8
#, 1 1lolol1 #, 1 1 o1 é: 1 1]1t]lolojo]lolo]1
bs 0 1{1]lo0lo0 b2 0 1]1]o b, 0 ol1]1]l1]lolo]olo
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b, 1 olol 111 up N b, 1 olololojo|1}1]1
up ~ DOWN| — IR N Wl UP B

DOWN| «— - DOWN| —

3 Phase 1-2 Excitation (d) 4 Phase 1 Excitation (e) 3 Phase 1 Excitation (f)

phﬂ::‘se O (Reset)| 1 2 3 4 5 (6] Phasp:lse O(Reset)| 1 2 3 4 Phnsr;ulse O (Reset)| 1 2 3
¢, 1 1|l1]o0|lO0]0O]1 é: 1 ojo|O0]|1 $: 1 01011
b5 0 ojl1|1|1]0}o0 b, 0 1,0]0]O0 ¢ 0 11010
b, 1 olojJo|l1]1]1 b5 0 ol1]o]o b, 0 ol1]o
up —_— B2 W L A— ¢, 0 ojlol1]o0 UP

DOWN . UP NN V. S 1N | DOWN| «— ————
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N OF EXCITATION MONITOR PIN NOA)AND
LUL.SE MONITOR (PIN NO.15)

Excitation monitor (Pin No.14) —Ey (Table-3) Input pulse monitor (Pin No.15)—Co
Mo Input Pulse|(y (Reset) | 1 213l4a|s5i6| 7|8 Cu [L ﬂ ” H (F|g_2)
L
3,4 phase en ol
1 excitation 0 0101010100010 :i :i :E il
(T
3,4 phase Input ol "ﬂ (L1
2 excitation Lojrfrprpapriapafnine CD; R
! T A
3,4 phase O
17 deation| 1 0] 1]01]0 1]0]1 el b
RN Ty [
1. When output mode is set at 2 phase excitation, transmits “1” level. H :l i{ EEEE EE H i: | il :: ::
1 L borpaogyoe ! [
0utputCor ﬂ H ﬂﬂ I H ﬂ ﬂﬂ ﬂ

2. And when at 1 phase excitation, transmits “0” level.

MAXIMIUM RATINGS (Table-4) |Characteristic of output current

Parameter Symbol Ratings Units Vs VOItage:— 2115’\7 b4 (Flg-s)
Supply Voltage Voo —0.5~+18 \% (a) 0= JVDD=10V H__
Input Voltage Vi —0.5~V ,n+0.5 A% 2 by / — Ta=v-+—DZDS€5V
Operating temperature range TA — 40~ + 85 °C E / =

o
Storage temperaturre.‘mge Tere — 65~ + 150 C :é 0
A 280(T,= — 40C~ +60C) 5 //
P D =
ower Dissipation) Po  men oo~ ra5c)| ™V 3 10
Output current T, 35 mA 3 J
3 o 1 2 374 5

Output voltage V,,—V, (V)

&) ELECTRICAL

P ., Voo=16V V=10V
CHARACTERISTICS (B) =t
DC characteristics T,=—40C —+85C 2w Vod=5V
13 —
Limits 3 / [ Ta=+85C
Parameter  [Symbol Test Conditions Units =
.S Voo Min. | Typ. | Max. (Tab|e-5) = 20 / Tye.
[
el sy 3.5 £ //
Taput | level | " [15V 11 v °
voltage | *L* v 5V 1.5 a
0
Jevel | ™ {15V 4.0 3
“H" V| Vm=pY Vw=0oV |49 Ooutpug voltage v ° V. A(V)
v OH o~ Vo
Output | level | [ 15y [ Vi=i3V ve=0ov 4 v
voltage | ~L 5V Vm:ls(x!'OL:OV 0.1 . VDD=15Y_10V g
tevel | ' [Tov | Ve p=ov 0.1 () w—f¥e== T i
o= a——
HIRS L8y V= oy oY |-w A\ TYPa
I EIREAT A g3
P L — — —
Ela level ° 15V "lﬂ"{?‘:f”‘ggvo" 20 A @ \
© m. [
SR 1T O ok s v wll I
5;“ 2 | tevel 15V [ Ve=PY iz oY |-16 s
&l L eV R R 8 N
5 oL
S | level 15V | VW Pr ey | 36 5 12 3 4 v 5
Input current I |15V 10 A Output voltage Voo—Vo (V)
Stand by current] I pp| 15V V'":IVS,‘L,:OV 1 mA




AC characteristics (Table-6) Input, output waveforms (Fig.-4) |

Test Conditi Limit 7€ "
Parameter Symbol &N o Units tf tr 100% (Vi)
Voo Min. | Typ. | Max. Input waveform 90%
(C..CinCo . :
Max. clock ¢ 5V [tr=tf=20ns| 1 MH 1580//0
_10%
frequency "5y | co=s0pF | 2 ’ — [ 0V
\ fe—— tWH tPthn_
Min. clock twi | BV |tr=tf=20ns 500 1:. /—__710092();%‘“)
" 1 output £ © :
pulse width twe | 15V | C_.=50PF 250 J D(u% wi\:f L 50% l
Min. reset 5V | tr=t{=20ns 1000 - e
- t wr
pulse width 15V | CL=50PF 500 tf tr 1009 (Vi)
Ck Input waveform 7909/
Propagation = tft ©
delon Simer - 5V | tr=tf=20ns 2000 ns / \ Fos
f lock i
(fromclock nput) 15V | C.=50PF 1000 // ! N 10%
0 (Va2)
5V [tr=tf=20 0 [
Set up time t SET ns ___TO_LD___\ __ﬁs_sr—qog% (Vi)
15V | CL=5PF | 0O 1\ ——90%
U/D Input waveform \ 50%
5V {tr=tf=20ns| 250 \ 109%
Hold time t HOLD (U E— AV
15V | CL=50PF | 125 e V)
tr or tf
w5 g vy
APPLICATIC
(Fig.-5) Von Vss(GND) (Fig.-6)
1F ;7 2 input terminal system
Hi=—e SN N
Tantal
16 c:?:aaclijtrgr 8 M,Og?r: MLLJ /7
1] Voo Ves (Note 2) Trs i == 1l
o 2 Cu 15 Pulse monitor _C ' PMM 8713
o———————Cyp Co = ™
O——-730>< EMl.} o it ‘ Motor
—%up Excitation monitor T winding
PMM 8713 | o (Note 1) ikt " N
# =
R < +v i
° - 5 =N [Q’)Q 12 = |G LY - (Flg-7)
(Note 3)1 ,, 6 (Noted |11 e winding -
715" - g0 2; T 1 input, 1 change-over
| ! terminal system
Motor AN
LW10K Q T, winding N /
(Power on reset) Voo Ry tEC <
LWI0K Q C:-C; Interphase condenser PMM 8713
4.7uF 470 F M ' R:-Rs Resistor for current AL v
7}/;7 adjustment \S
Vss(GND) 77777 v T S e |
(Note 1) Recommended the followings be used for output resistors D\:)v;/N - - i
, R, toR, : %W 10082 +5% when Vpp = 5V '
? 1W 30082 +5% when Vop = 10V
1W 500 +5% when Vpp = 15V

The output current at this time will be about lon = 15 ~ 27mA. (with Tr Versar = 1.2V).
In case Tou larger than this value is required, please design a unit in accordance with Fig. 3-(a),
3-(b) and 3-(c).

(Note 2) Tt is recommended that darlington type transistors (V s sa7 is less than 2V, hyy; is more than
500) be used as switching transistors (Tr, ~ Try).

(Note 3)  Please select proper input terminals depend on the type of mode to be used and input system
and connect them in accordance with this catalog (Table-1, Fig.-6, Fig.-7) for use.

(Note 4)  As for the excitation sequence of ¢1 to ¢4, please refer to Par. 5, excitation sequence, of this

catalog.
] PMMS8713 has a built-in protective circuit at its input maximum rating. Especially in operation, it is required
{
i to prevent it from being damaged by high voltage to be kept within such a range as Vs < (Vi, Vour)
. and static electricity. However, it is very high in =< Voo,
3
: : impedance, therefore, it should be used with great Input terminals not in use should be connected to Vss
| 1
b
{

care exercised not to apply a voltage higher than its or Voo.
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