TOSHIBA TA8415P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8415P

STEPPING MOTOR CONTROLLER / DRIVER

The TA8415P is general purpose unipolar stepping motor
controller/driver, applicable to 3/4 phase motors and 1,
1-2, 2 phase excitation drive by initial setting of control

terminals.

FEATURES

® 1 chip stepping motor controller/driver.

® 3 or 4 phase and 1, 1-2, 2 phase excitation drive are
available.

DIP16-P-300-2.54A
® CW/CCW rotation and 1 clock or 2 clock drive are Weight : 1.11g (Typ.)

available.

® Hysteresis is provided with clock, CW/CCW, reset inputs for noise protection.
® Output enable, initial detect are available.

® Output current up to 400mA (MAX))

BLOCK DIAGRAM

ck-out (13 < DECODER 4l[>°_ 5) MO

N

2 (19 — ) FF GATE —R—@ 1

i DECODER | wex J\ il [ : D 42
> - FF GATE —~l}—@ 43
_| >— :> FF GATE -—| i—@ $4

g GG —[>— DECODER <’—@ E

15) R

GND

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

1997-07-01 1/10



TOSHIBA

TA8415P

PIN FUNCTION
PIN No. SYMBOL PIN NAME FUNCTIONAL DESCRIPTION
1 CW/CCwW /Clczc:n}c,\ellrse(!'.lock Wise Direction Control Input Function Table A
2 Ea Excitation A Phase Excitation Mode
3 Ep Excitation B Input Truth Table B
4 3/4 3 Phases/4 Phases Phase Control Input
5 MO Monitor Out MO ="“L" at Initial State
6 1 41 Out $1 Output
7 $2 $2 Out $2 Output
8 GND GND GND
9 $3 $3 Out ¢3 Output
10 44 $4 Out ¢4 Output
11 E Output Enable Outputs are Enable at E="H"
12 CK-OUT Clock-Out Clock Qutput
13 CK1 Clock In-1 Clock Input 1
14 CK2 Clock In-2 Clock Input 2 Truth Table A
15 R Reset Reset Input
16 Vec Vec Vec
TRUTH TABLE A TRUTH TABLE B
K1 | ck2 gg"v\j FUNCTION Ea | EB (ﬁé{‘é) FUNCTION
F H L CW L | L L 1 Phase Excitation
T L L Inhibit H L L 4 Phases |2 Phase Excitation
H ¥ L ccw L | H L 1-2 Phase Excitation
L L L [Inhibit H|H L [Test Mode ¢1~g¢4 ON
¥ H H cCcw L L H 1 Phase Excitation
TL L H Inhibit H L H 3 Phases |2 Phase Excitation
H ¥ H [CW L | H H 1-2 Phase Excitation
L JL H |Inhibit H|H H |Test Mode ¢1~¢4 ON

(Note) Conversion of Phase Excitation Mode must be made after the Reset Mode is
established.

961001EBA2’

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
b% implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TA8415P

SCHEMATIC OF INPUTS AND OUTPUTS
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MAXIMUM RATINGS (Ta =25°C Unless otherwise noted)

MO, CK-OUT

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce -0.3~7.0 \Y
Output Sustaining Voltage VCE (SUS) ¢ -0.3~28 \

Output Current ($n) louT$ 400 mA
O_uﬂaut Current loyt MO 10 mA
(MO, cK-0OUT) CK-OUT

Input Voltage VIN -0.3~Vcc+0.3 Y
Input Current N 1 mA
Power Dissipation Pp 1.2 W
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta= -30~85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Supply Voltage Ve — 4.5 5.0 5.5 \
Output Sustaining Voltage VCE (SUS) ¢ — 0 — 26 \"
Output Current ¢n|”“L" Level |loyTé — — — 200 | mA
Output Current "H" Level |loH — — — | -04 A
MO, CK-OUT “L" Level [loL — — — 8
Input Voltage VIN — 0 — Vee \
Clock Frequency fcLock — 0 — 100 | kHz
Power Dissipation Pp — — — 0.6 W
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TOSHIBA TA8415P
ELECTRICAL CHARACTERISTICS (Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
"H" Level VIH — — 2.0 — —
Input Voltage = Vo T, — — — | = o8] Vv
"H” Level lIH — |Vec =55V, Vig=5.5V — — 10 | pA
Input Current = Tevel | iiL — [Vcc=55V, V| =04V — | — [-04] mA
Hysteresis AVT — — — 150 — mV
Supply Current Icc — — — — 100 | mA
Output Leakage Current ¢n IOH ¢ — |Vec=5.5V, VoyTt =26V — — 100 | pA
i MO Vcc=4.5V, IoH=-04mA | 24 — —
H" Level | i oyt | VOH ~ [Vec=50V, lon=-10zA | 40 | — | —
Output I(\Z/IK(?OUT VoL — [Vee=4.5V, lIoL=8mA — — 0.4 y
Voltage "L Level . IIEEJOI;SSV’ loyT =400mA | . 11
#n Vour¢ Vcc =45V, IouT = 200mA
t=100ms T _ 0-6
SWITCHING CHARACTERISTICS (Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
CK-¢n — [ 20 —
CK-CK-OUT — 1.0 —
“H" Level |CK-MO toLH — — — [ 28| —
Propa- E-én — 1.0 —
) R-¢n — 20 | —
gation CK-¢n — [ 14| — s
Delay K
Time CK—EE;OUT — 0.7 —
o Level |SKMO ot _ _ — | 20 [ —
E-gn — 1.2 —
R-¢n — 10 | —
R-MO — 2.0 —
Maximum Clock Frequency fmax — — — 250 — kHz
Set Up Time CK, CW/CCW tset-up — 01 | —
Hold Time CK, CW/CCW thold _ _ — 01 | —
Minimum Clock Pulse Width tw (CK) — — — 1.0 —
Minimum Reset Pulse Width tw (R) — — — 1.0 —
Maximum Clock Rise Time tr (CK) — — — 10 — U
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TOSHIBA TA8415P

TIMING CHART
3 PHASES METHOD

1 PHASE EXCITATION CW 1 PHASE EXCITATION CCW
«  _JUULUULUUL «  _JUUYUYULLL
" OFF — " OFF —
ON ON
" . -
e - e
¢4 OFF ¢4  OFF
MO MO
2 PHASE EXCITATION CW 2 PHASE EXCITATION CCW
«  _JUULUULUUL «  _JUUYUYULLL
" o " o
" L e
e g .
¢4 OFF ¢4  OFF
MO MO
1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCW
«  _JUULUULULUL o« _JUYULULUYL
, OF— OFF —
PToon Poon
OFF OFF
P2 on— P2 oon—
OFF OFF
P oon— 2 oon—
¢4 OFF ¢4  OFF
MO MO
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TOSHIBA TA8415P

4 PHASES METHOD
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OFF — OFF —
PToon oo
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2 on P2 on—
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"o [ w6
1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCW
«  _JUULUULUUL «  _JUUYUYULLL
OFF — OFF —
PToon oo
OFF OFF
P2 on— P2 on—
OFF OFF
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OFF OFF
P oon— P oon—
o [ o [
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TOSHIBA TA8415P
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TOSHIBA TA8415P

APPLICATION CIRCUIT 1

(TA8415P + TD62308BP 4 phase stepping motor driver circuit)
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APPLICATION CIRCUIT 2

(TA8415P + TD62553S + MP4001 high efficiency stepping motor driver circuit)
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TOSHIBA

TA8415P

APPLICATION CIRCUIT 3

4 phase motor 1-2 phase excitation drive I .
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O yerr Vp=12V
OUTPUT cc=5V
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TA8415P

out

APPLICATION

CIRCUIT 4

r W Y

4 phase motor 1-2 phase excitation drive II.

@ vee=sv

151588 x8

V=24V

OUTPUT
ENABLE © 'e)
ck-out O X X Y SR 3R
CKIN2 O — i i
RESET O—1— e

® B MO OO O 6

)] TA8415P ~§ ~§

YT T T
MONITOR ¢
out i<

151588 x 8

(Note) Utmost care is necessary in the design of the output line, power supply and GND line
since IC may be destroyed due to short-circuit between outputs, air contamination
fault, or fault by improper grounding.
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TOSHIBA TA8415P

OUTLINE DRAWING
DIP16-P-300-2.54A Unit : mm
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Weight : 1.11g (Typ.)
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