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MB86520
STEPPING MOTOR CONTROLLER

STEPPING MOTOR CONTROLLER

The Fujitsu MB86520, utilizing CMOS technology, is a universal controller for 4-phase stepping
motor.
Itis intended to be used in conjunction with switching transistor (e.g. Fujitsu FT 8000 series),
puise generator, and DC power supply source to produce a motor drive equipment.
* Drive mode
4-phase 1 excitation drive mode
4-phase 2 excitation drive mode
4-phase 1-2 excitation drive mode
® Single power supply voltage : +5V
¢ High-level output current :-0.4 mA max.
PLASTIC PACKAGE
* Low-level output current : 10 mA max.
DIP-14P-M02
e 4-phase wave output delay function can be achieved in connection with external
“ capacitor and external resistor
e Clock input ineffective function
¢ Allinput pins involve the schmitt trigger circuit PIN ASSIGNMENT
® 14-pin plastic DIP Package (Suffix: -P)
K E 1 O 14 j Voo
ABSOLUTE MAXIMUM RATINGS (see NOTE)
B TSRO IR P - T s IS B 13 ]m
.| Symboll - . Condition caitiiValuen oot it CW@CWE 2
Power Supply Voltage Vop GND-0.5 t0+6.0 \
Es TOP VIEW 11 :} CONT
input Voltage Vi GND-0.5 to Voot05 |V E 4
Qutput Voltage Vo GND-051to Voot05 | V HOLDI: 5 10 j CR
Operating Temperature Ta —2510 +85 °C R E 6 9 __—l ¢3
Storage Temperature Tste -40 to +125 °C GND E 7 8 j ¢4
Vo = Voo +140
Output Currents lo Voo = max. mA
Vo =0V -80
*One pin within one second.
~ NOTE: Permanentdevice damage may occur if the above Absolute Maximum Ratings are This device contains circuitry 10 protect the inputs against
exceeded. Functional operation should be restricted to the conditions as detalled in damage due to high static voltages or electric fields.
the operational sections of this data sheet. Exposure to absolute maximum rating However, iis advised tha notrma) procautions be taten 1o
conditions for extended periods may affect device reliability. g vm'gcjs'f;"gisi’gh"i‘;ggfang i
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MB86520

MB86520 BLOCK DIAGRAM

CK G)_b_‘ Rotary 13) ¢1
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HOLD (@—bT‘ Control Circut Control Circuit 2 02
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BLOCK DESCRIPTIONS

.l EBISEifNamé ' ,:,,-:DGS?F‘P?‘?;"S:‘

Clock control function
Clock hold function

Clock Hold Circuit

Clockwise rotation control function
Counterclockwise rotation control function

Rotary Direction Control Circuit

4-phase 1 excitation drive mode control function
4-phase 2 excitation drive mode control function
4-phase 1-2 excitation drive mode control function

Excitation Mode Control Circuit

4-phase output wavetorm control function
4-phase output wavetorm delay function

Output Waveform Control Circuit
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MB86520

PIN DESCRIPTIONS

PinNo. | Symbo i
1 CK | Clock input
2 CW/CCW | Rotary direction control input
(High-level: Clockwise, Low-level: Counterclockwise
3 Ea | Excitation mode control input
4 Es | Excitation mode control input
5 HOLD 1 Clock input ineffective input
3] R | Reset signal input
7 GND - Ground (0V)
8 o4 0 Excitation output (No. 4)
9 63 Excitation output (No. 3)
10 CR o This pin is provided to connect an external capacitor and an external resistor
11 CONT f Output signal delay control input
12 02 O Excitation output (No. 2)
13 o1 0 Excitation output (No. 1)
14 Voo - Power supply voltage input (+5V)

RECOMMENDED OPERATING CONDITIONS

GND =0V
Parameter Symboaol . Value b Unit e
Power Supply Voltage Voo +5.0 5% v
Operating Temperature Ta 0to +70 °C
High-leve! Qutput Current low 0.4 Max. mA
Low-level Output Current lou 10 Max. mA
Rise Time t 6 ns
Fall Time t 6 ns

ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS

GND = 0V, Ta =25°C

; , o Nawe o oo
Parameter o : _ Symbol Condition . "= W -::.. Tve T 2 'Ma'x::': =l Umt;._;

High-level Input Voltage Vin Vop x 0.8 - - -V
Low-level Input Voltage Vie - - 08 \
High-level Output Voltage Vou low = —0.4 mA 4.2 - - v
Low-level Output Voltage Vou loL = 10 mA - - 05 \
input Current I Vi = Voo -10 - 10 HA
Static Power Supply Current lop =0Cr;ND ~ - 0.1 mA
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MB86520

AC CHARACTERISTICS

GND =0V

2.0V 3 5 - 2 -
Maximum Clock Frequenc
(CK) quency fmax 5.0V 10 20 - 8 - MHz
6.0V 12 25 - 9 -
2.0V 100 50 - 120 -
i twH
Clock P(LCJ;ISKG) Width Y 5 oV 70 30 - 04 B o
6.0V 50 20 - 60 -
2.0V 40 20 - 48 -
Reset P(uf;s)e Width s 5.0V o0 10 ~ o4 B .
6.0V 18 8 - 22 -
2.0V 20 10 - 24 -
Setup Time
(CW/CCW, HOLD) e 5.0v 10 5 - 12 - ns
6.0V 8 4 - 10 -
2.0V 0 - - 0 _
Hold Time
(CW/CCW, HOLD) th 5.0V 0 - - 0 - ns
6.0V 0 - - 0 _
2.0V 40 - - 48 _
Remo(vs)l Time o 50V 20 ~ ~ o4 B o
6.0V 18 - - 22 -
2.0V - 25 40 - 48
N tron
Qutput Transit Time traL 50V - 12 20 - 20 ns
6.0V - 10 16 - 19
2.0V - 135 220 - 270
Propagation Delay Time tPLH
(CK — 01 to 04) terL 5.0V - 40 64 - 77 ns
6.0V - 35 60 - 72
2.0V - 135 220 - 270
Propagation Delay Time teLH
(R, HOLD — &1 to 64) teHL 5.0V - 40 64 - 77 ns
6.0V - 35 60 - 72
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LOAD CIRCUIT

Output pin O l

as

{O Test point

C. = 50pF

TIMING CHART-I

Input Waveform (Rise Time, Fall Time, Pulse Width)

' ] 1 ]
-t - Fe-t;
: ' ' : Voo (5V)
' 90%(4.5V) 90°/‘:(4.5V)
Input Signal : ' '
X 50%(2.5V) 5.0%(2.5V) 50%(2.5V)
WA . )
[}
10%(0.5V) ' X 10%(0.5V) ;
T . . GND(OV)
! :_; twh k:< . fwi :1
- 1/PRR >
Note) et = 6ns, ti = 6ns, Repetition frequency: PRR = 1MHz, Duty CYCLE = 50%
~ ¢ Change PRR to measure the maximum clock frequency (fmax.).
Output Waveform (Propagation Time)
:‘— tTLH—F: :‘— i ——
' ' [] 1) V
. T OH
1 ]
3 1)
Qutput Signal ' :
X '
1 ]
1 ]
» Voo
Propagation Delay Time
CK=¢110¢4
- Voo (5V*)
K \\sowa(z.qu
s GND(0V+)
[ -t
. teHL ] N
: : Von
01 to 04 ' 50%
]
: Voo
ety
: : Vor
- o1 to 04 / 50%
Vou
Note: *Recommended operating condition
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MB86520

Propagation Delay Time

Note: *Recommended operating condition

R.HOLD = 61 to 04
Voo (5V
R. HOLD A 5on2 5V, \'\so%(z.sw 0o (V)
' ' ' GND(OV)
:1‘— toHL =3 :
[}
T VOH
0110 64 \50% '
Y Vou
1
:ﬂ-— [ |
' Vo
o1 to 64 7 50%
VoL
Pulse Time
CK,R
1 0 Voo (SV)
High-level Pulse 7( 50%(2.5V) \50%(2.5V)
— —t GND(OV)
o twH s
] ]
< (wL =y
! ' Voo (5V)
Low-level Pulse \. 50%(2.5V) %50%(2_5\/)
GND(OV)
Setup Time, Hold Time
CK = CW/CCW,HOLD
T Voo (5V*
CK \50%(2.5v~) (5V¥)
' GND(0V*)
- teu e tn »
' . ' - Voo (5V+)
CW/CCW, HOLD X5o 6(2.5Vx) ){50 %(2.5V+)
0 Ah GND(OV*)
Note: *Recommended operating condition
Removal Time
R = CK
Voo (5V+)
R \SO%(Z.SV*)
v GND(0V=)
———— t,.,m—-s:
t
v v Voo (5V*)
CK \50%(2.5vt)
] -
GND(0V*)
Vor
o110 04 X
b VOL
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MB86520

FUNCTIONAL TABLE

Normal Operation

Dirsction
Clockwise

2 Excitation -
Counterclockwise
Clockwise
Counterclockwise

1 Excitation

Clockwise

Counterclockwise

1-2 Excitation

Clockwise

Counterclockwise

L
L

H

L
H

H

CW/CCW
H
T See Fig.1
H
L See Fig.2
H
) See Fig.3
H
L See Fig.4

Note) See 4-phase output delay function description on page 10 about usage of CONT, CR pins.

Reset Operatlon

‘Excitation [ put o e e
~Mode | g | HOLD | Ea Es | CK: |cwicew]
Alt Excitation H X X X X X
Note)} X :Don'tcare
Reset Operat:on to Normal Operatlon
Excltatlon L : dnput. . L
Mode Wow | B [ & | oK [owcow]c
2 Excitation L
) H
1 Excitation H-L L C X X X X L—H L L L
H
1-2 Excitation H L—oH
Note) X :Don'tcare
Clock Input Ineffectlve Operatlon
Excnauon o : ~Input ; - L
_ 1 HOLD | Ei''| Ea | CK
All Excitation L H X X X X X X L L L L
Note) X :Don'tcare
Clock Input Ineffectlve Operatlon to Normal Operatlon
Mode Ex | Es | CK  Jcwiccw ”CONT;a CCR.| %
s H Excitation condition before clock in-
All Excitation L -L X X X X X X put ineffectiveness
Note) X :Don'tcare
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MB86520

TIMING CHART-1I

Fig.1 — 4 Phase 2 Excitation Drive Mode

R (L)
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Fig.2 — 4 Phase 1 Excitation Drive Mode

R (L)

HOLD (1)

Ea (L)

Ee (H)

e U UL
CW/ICCW

ot —

02

03

04 B
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Fig.3 — 4 Phase 1 Excitation Drive Mode

R (L)
HOLD (L)
Ea (H)
Es L)
o MU LIUUL,
CW/ICCW
o1
o2
63
~. ¢4

Fig.4 — 4 Phase 1-2 Excitation Drive Mode

R (L)

HOLD (L)

Ea (H)
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4 PHASE OUTPUT DELAY FUNCTIONAL DESCRIPTIONS

Function

The 4-phase output delay function protects an inflow ot abnormal current to a
stepping motor in 4-phase 2 excitation drive mode.

During all excitation drive mode, the rising of 4-phase output (o1 to 04) waveform
delays TD (sec) from normal output waveform.

Use
¢ Please connect an external capacitor and an external resistor to CR pin.
When delay function is not used, CR pin is grounded.
¢ CONT pin is set to high level.

Delay Time Equation
To=KxCxR (=045 xCxR)
(To < Tew, Ter, =L cycle of CK, Cmax. = infinite, Rmax. = 1MQ)

Connection Circuit

GND

CR pin

Voo pin

Output Timing Chart (e.g. 4 Phase 2 Excitation Drive Mode: Clockwise)

CONT (H)
ok —1 I I R N I .
)

4 d 1]
01 X : l . |_
02 : : ' ]
03 ! : : .

. ' 1 :
04 . ! v

L : :

] i ! !

—= T :~ ‘: TeL :*-

Summary

4 Phase Output Con

GND*x

S Gk s CR in‘éoinh’ect'i»ohﬁi b .
: CQNIP!‘" lp:,,,‘." Level . P : : ~~ {Delay Time)
External capacitor, resistor Delay output (To sec)
High-level
GND*x Delay output (TaL sec)
External capacitor, resistor
Low-level Normal output (no delay)

Note) * : Do not connect CR pin to Voo, and not left open.
=+ . When delay function is not used, CR pin is grounded.

10
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MB86520 APPLICATION CIRCUIT EXAMPLE
Vo
O
Q
Voo : !
@) ) —M—«r—d}—o
: - L R
. O4+—"30 VWA
MB86520 l DI »
1 [ L R
O—] CK Voo |— : On O 0 WW
O—{ HOLD ! '
O— cwicew “O‘l, - X
O—R o1 I I
) O—] Ex 02 : 3 —ﬂ—q.—d_
] ) L
O— Es o3 : C m\_
O—{ CONT o4 ' '
[} [}
GND : t | '
: : L
1 Y
1 hd 0 O
i [}
e o WU .
GND GND
Yoo 7rr
Note) L : Motor winding
R : Current control resistor
Q : Fujitsu N-channel Mos FET Array (FTE000 series)
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PACKAGE DIMENSIONS

14-LEAD PLASTIC DUAL IN-LINE PACKAGE

©1988 FUJITSU LIMITED F140108-4C

(CASE No.: DIP-14P-M02)
+.008 +0.20
——— 770975 (195657 530)
moex1 | L1 LI CICA 01090
.300(7.62)
TYP
.244+.010
{6.20+0.25)
_ 4
woexs LT L] LT LI LI T ]
.060+-0‘|2 010+.002
(0.25+0.05)
. 52+830)
172 (4.36) MAX
t 020 {0.51)|.118 (3.00) MIN
_ MIN
094 (2.40) 100 (2.54) H_ 018+.003
MAX ©TYP T (0.46+0.08)

Dimensions in
inches (millimeters)

All Rightrs Reserved. Circuit dioagrams utilizmg Fujitsu products are included as a means of
illustrating typical semiconductor applications. Complete Information sufficient for construc-
tion purposes is not necessarity given. The information contained in this document has been
carefully checked and is believed to be reliable. However, Fujitsu assumes no responsibility
for inaccuracies.

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6-1, Marunouchi 2—chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 32163211

Telex: 781-2224361

FAX: (03) 3216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408-922-9000

Telex: 910-671-4915

FAX: 408—432-9044

The Information contained in this document does not convey any license under the copyrights,
patent rights or trademarks claimed and owned by F ujitsu. Fujitsu reserves the right to change
products or specifications without notice. No part of this publication may be copied or
reproduced in any form or by any means, or transferred to any third party without prior written
consent of Fujitsu.

Europe

FUJITSU MIKROELEKTRONIK GMBH
Am Siebenstein 6-10,

6072 Dreieich-Buchschlag, Germany
Tel: (06103) 690-0

Telex: 411963 fmg d

FAX: (06103) 690122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road,

Plaza By The Park,

#06-04/07,

Singapore 0718

Tel: 336-1600
Telex: 55573
FAX: 336-1609

©FUJITSU LIMITED 1991
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