PWM CHOPPER TYPE BIPOLAR STEPPING MNTOR

DRIVER.

TA8425H is PWM chopper type sinusoidal

micro step bipolar stapping motor driver,

Sinusoidal micro step operation is

accomplished only a clock signal inputting

by means of built-in hard ware.

. 1 chip bipolar sinusoidal micro step

stepping motor driver.

. Output current up to 1.5A(AVE) and

2.5A(PEAK).
. PWM chopper type.

Structured by high voltage Bi-CMOS

process technology.

. Forward and reverse rotation are available.

2, 1-2, W1-2, 2W1-2 phase 1 or 2 clock drive

. Package: CPP-25

TA8425H

Unit in mm

36.0£0.2 _g
300402 1 S‘OFE% %?
I ERE -
=N . = H :
10 \ 2| = E B
RO iRt
_ 1.0£0.1 it 0.4-0.05
2.76 TYP S

Package width and length do not include mold
protrusion, Allowable mold protrusion is 015mm,

JEDEC

TOSHIBA

HZIP25—P

are selectable.

40kQ(Typ.) of pull up resistors are provided with CK1,CK2, ENABLE terminals.

40kQ(Typ.) of pull down resistors are provided with M1,M2, REF IN terminals.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
v 5.5

Supply Voltage € v
VM 40
1o (PEAK) 2.5

Cutput Current A
I0 (AVE) 1.5

Input Voltage VIN ~V¢ce \i
EYA

Power Dissipation Pp W
*%43

Operating Temperature Topr -40~85 °C

Storage Temperature Tstg -55~150 °C

Feed Back Voltage VA1 1.0 v

* No heat sink
*% Tc=85°C

—413—



TA8425H

BLOCK DIAGRAM

Vece VMA
—(13) —(24)
N\ \Tj‘*
- ] ZA
DECODER
— | BRIDGE i
- ENABLE 20 }—
[ ZA
DECODER DRIVER
NF,
+ Q% ~
RNF, VNF
OUTPUT
CURRENT
ENABLE(? CONTROL
osc
%}———- osc
c DECODER -
oscl — o | BRIDGE -
ENABLE
R
DECODER DRIVER
BEF IN Q?
REF IN : H
MAX OUTPUT
VNF=0.7V NF
NF=0.7 CURRENT CURRENT + L (182 ~
REF IN:L LIMIT CONTROL N
RNFp Vy
VNF=0.5V ‘jL/NF
(1) _(z2) __(7)
SG PG-A PG-B
Power GND

(Signal GND) (Power GND B)

A)

Pull Up/Pull Down Resistance : 40kQ(Typ.)

s > s s Pin : No Conection.

TOSHIBA CORPORATION
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TA8425H

FUNCTION TABLE

INPUT INPUT MODE

S MODE
cK2 CW/CCW | ENABLE M1 M2 (EXCITATION)

L L Cw 2 Phase

INHIBIT 1-2 Phase

CCW W1l-2 Phase

jo=fl B e = = N

INHIBIT H 24l-2 Phase

CCW

H
L
nl
JL
H
L

INHIBIT

CW Z : High impedance

INHIBIT X : Don't Care

o WE

ot

2 o o = o = = = = I I o I
b= =3 I I o o T o I o O

z

PIN CONNECTION
(TOP VIEW)

e

NC ]
ENABLE [
0sC ]
CW,/CCW [—]
CK2 —]
CK1 —]
M1 C—

M2 ]

REF IN ]
NC ]

NC /]

Vee /3

NC —

vup C/—
B ]

PG-B [}
NFp

[2): 2 e—

-7 N ——

NF, C—]
PG-A [
gA

AT VN m—

NC —]

W0 NS s W N

DO DO B BRI DD M e e s ke e s e e
PG AR R = S T S B S I A - =

~n
o

Note. NC: No connection
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TA8425H

RECOMMENDED OPERATING CONDITIONS (Ta=-40~85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Supply Voltage vee 4.5 | 5.0 | 5.5 \
OQutput Voltage ™M 21.6 24 126.4 v
Output Current IoyT - 1.5 - A
Input Voltage VIN - - vee v
Clock Frequency feLock - - 5 kHz
0SC Frequency fosc 20 - 40 | kHz
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, UM=24V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Input Voltage High | VIN H M1,M2,CW/CCW, REF IN 3.5 ] - | Vee v
Low VINL | ~ |ENABLE, CKl, CK2 GND | - | 1.5
Input Hysteresis Voltage VH - 600 - mV
IiN-1qH)| - [M1-M2,REF IN, ENABLE = 112s | 250
Vin=5.0v
I1N-2(H) - |CW/CcCwW,CK1,CK2, VIN=5.0V - 0 10
I t Current LA
rput Lurren IIn-1(L)| - [REF IN, VIN=OV - 40 | 70
SOURCE | IIN-2(L) - |cw/ccw,CcKl, CK2, Vin=0V - 125 250
TYPE I11N-3(L)| - |ENABLE, VIn=0V - 100 | 160
IIN-4(L) - |Mi,M2, VIN=0V - 20 50
Output Open
Vee Iccl - 5 1-2 Ph - 40 55
-2 P itati
Quiescent Current (2, ase excitation) mA
Output Open (W1-2,2W1-2
Y I - - 38 53
ce cc2 Phase excitation)
Comparator High | VNF(H) - gﬁgpiﬁ gpen 5 0.56 { 0.7 |0.82 v
¥ ote
Reference Voltage [, Vigr (1) - SEEPE (L)pen 0.34 {0.45 [0.66
Output Differencial avg - |B/A -10 | - 10 %
Cpsc=0.0033uF, Ryp=0.7Q
Vyp (L) /Vygp (H j
Vyp (B) - Vyp (L) AVNF wF (L) /Vigp (H) 61 | 67 | 81 %
Cosc=0.0033uF, RNp=0.7Q

Note. 2 Phase excitation, RyF=0.72, Cpgc=0.0033uF

TOSHIBA CORPORATION
wwve.DataSheetdU.com
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TA8425H

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgc=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.; TYP. | MAX. | UNIT
CUIT
NF Terminal Current INF - |sOURCE TYPE - | 170 - uA
0SC Frequency fosc - |Cpsc=0.0033uF 25 44 62 | kHz
Minimum OSC Frequency fosc(Max)y - 100 | - - kHz
Maximum OSC Frequency fosc(MIN - - - 10 | kHz
OUTPUT BLOCK
Upper Side | VSAT Ul - 2.1 2.8
- |Ioyr=1.5A
Lower Side | VGAT L1 - 1.3 2.0
Output Upper Side | VSAT U2 - 1.8 ] 2.2
Saturation L Side | v - |Tour=0.84 - 111115 v
Voltage ower Side SAT L2 . .
Upper Side | VgAT U3 Ioyr=2.54A - 2.5 -
Lower Side | VSAT 13 Pulse width 30ms - 1.8 -
Upper Side VF U IouT=1.5A - 3.2 -
- |A/B ouT - 1.5 |21
Lower Side VF 1. —
Diode Forward A/B OUT - 1.9 | 2.5 v
Voltage Upper Side | Vpy2 Tour=2.5A, Pulse - |40 -
- |Output A,E- width - 1.8 -
Lower Side VFL2 = 30ms
Output A,B - 2.5 -
Output Dark Current IM1 - |ENABLE : H Level - - 50 HA
(A+B Channels) M2 - |ENABLE : L Level - 8| 15 | ma
2W1-2¢ {W1-2¢4 | 1-2¢ =0/8 - 100 -
2W1-2¢4 - - A=1/8 - 100 -
W1-24 |Wi-2¢ | - h=2/8 I 83| 90| 9
A-B REF IN: H . 5
ghizzizg 2W1-24| - - VECTOR _ |9=3/8 Ryp=0.70 7 82 9 v
e 2W1-24 |W1-24 | 1-2¢4 #=4/8 | Cosc=0.0033uF| 65| 74 | 82
(Note 1)
2W1-2¢4 - - #=5/8 55 64 72
2W1-2¢ |W1-24 | - fi=6/8 451 52 62
2W1-2¢4 - - #=7/8 29 39 48
2 Phase excitation mode VECTOR - 141 -

Note 1. Maximum current (#=0) : 100%
2W1-2¢4 : 2W1,2 phase excitation mode
W1l-2¢4 : W1,2 phase excitation mode

1-24 : 1,2 phase excitation mode

vveve. DataSheetdU.com v
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TA8425H

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vce=5V, VM=24V)

CHARACTERISTIC SYMBOL gigi TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
2W1-2¢4 | W1-24| 1-24 6=0/8 - 100 -
2W1-24 - - 6=1/8 - 100 -

A-B 2W1-24 | Wi-24| - 6=2/8 - 90 -

gziiﬁiig w-26| - | - vecror | - [[=/8 EEE=£§%QP - 81 - %

(Note 1) |2W1-24 | W1-24| 1-2¢ #=4/8 | Cogc=0.0033uF - 77 -

2W1-24 - - 6=5/8 - 69 -
2W1-24 | W1-24] - #=6/8 - 61 -
2W1-2¢ - - 0=7/8 - 51 -

2 Phase excitation mode VECTOR - 141 -
a8=0/8-1/8 - 0 -
a8=1/8-2/8 - 62 -
40=2/8-3/8 | RgF IN: H | 4| -

Feed Back Voltage Step AVNF - |a6=3/8-4/8 | Ryp=0.7Q - 54 - mV
a8=4/8-5/8 | Cosc= - 75 -
rp=5/8-6/8 | 0-0033WF 1 _ 77 | -
20=6/8-7/8 - 9 | -

tr _7 - 0.3 -

> RL=20, VNp=OV, CL=15pF[ 1, 5 | _
Output Tr tpLH _ |CK~Output - 1.5 - us
Switching Characteristics tpHL _ 2.7 _

tpLH _ |05C~0Output - 5.4 -

tpHL - 6.3 -

Output Leakage | Upper Side | ToH - lue30v - - 50 LA

Current Lower Side | IoL - - 50

Note 1. Maximum current (#=0) 100%

TOSHIBA CORPORATION

2W1-2¢ : 2W1,2 phase excitation mode

W1-2¢4 :
1-2¢ :

W1l,2 phase excitation mode

1,2 phase excitation mode
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(w)

Pp

(Cc/wW)

Rih(j-c)

Pp — Ta

TA8425H

@ INFINITE HEAT SINK
Ryp(j-c) = 1.5C/W

@ HEAT SINK

( with 3.5°C/W Heat Fin and include 1.5°C

contact thorma! Resistance ; Total 5C/W)

@ NO HEAT SI

NK Rth(j_a)=25°C/W

50
@
40 \\
N
20 A\
@
20 \
N
0 N\
N
® N
0 T -—\\\A
0 25 50 75 100 125 150
AMBIENT TENPERATURA Ta ()
TRANSTENT THERMAL RESISTANCE
50
NO HEAT SINK [T
30
»
10 A
>
5 - 2C/W HEAT SINK |
|11 4
3 ——
/”_r-—/
! o
0.5
0.3
1 3 5 10 30 50 100 300 500

TIME (sec)

1x10° 3x1035%10% 1x10*
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TA8425H

QUTPUT CIRCUIT

DECODER ——»——‘——-DO——

NOISE CANCELER CIRCUIT +

DECODER ——»——‘

MAX CURRENT OUTPUT CURRENT

)

+
LIMIT CONTROL

0oscC

DE]
20 /16
A 2]
f NF
@_{18 \
VNP
e
22 /17 v
" 0sC

—(1)
II;‘IN ISG

REF IN‘H
VNF=0.7V

REF IN:L
VNF=0.5V
TOSHIBA CORPORATION
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TA8425H

INPUT CIRCUIT
CK1l, CK2, CwW/cCw

Ve
Terminals ¢
PULL UP RESISTOR
TO LOGIC —e—.
Q4 A
(A i
<2
~ S
GND .

. M1,M2, REF IN, ENABLE Terminals

(8,9,10,3)

;;: Note. M1,M2 : R3=10kQ

Vee

AAA

R8

RFF IN @ R3=6.5ka
ENABLE : R3=4kQ

AAA

R9

PULL DOWN RESISTOR

TO LOGIC =——_
Q4

GND rr

0SC Terminal

Vee

TO COMPARATOR

GND

W Data StRerRfGOm~™
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TA8425H

0SC FREQUENCY CALCULATION

Sawtooth OSC circuit consists of Ql through Q4 and R1 through R4.

Q2 is turned "off" when VpSC is less than the voltage of 2.5V+VBE Q2 approximately
equal to 3.2V.

VosC is increased by COSC charging through R1.

03 and Q4 are turned "on" when Vogc becomes 3.2V (Higher level.)

Lower level of V@& pin is equal to VBE Q2+VSAT Q4 approximatley equal to 1.4V,

Vpsc is calculated by following equation

Vosc = 5 - (l-e

Assuming that Vpgc=1.4V (t=tl) and =3.2V (t=t2)
Cosc is external capacitance connected to pin(g)and Rl is on-chip 10kQ resistor.

Therefore, 0SC frequency is calculated as follows.

tl=-CosCc - Rl - €n (1 - lgi )

£2=-CosC - Rl - £n (1 - gég )

f = ! = 1
0sC to-tl 1.5

Cosc (R1-#n (1- == ) - Rl-én (1- _3_52 N

1

m (kHZ) (COSC : /lF)

TOSHIBA CORPORATION

wwve.DataSheetdlU.com
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TA8425H

EXCITATION

2 Phase Excitation M1:L, M2:L)

e« _[LULLUL

(%)
100

-100

(%)
100

-100

1-2 Phase Excitation (M1:H, M2:L)

S ininininigigigipl

(%)
100
74

-74
-100

(%)
100
74

-74
-100

wwve.DataSheetdU.com
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TA8425H

W1-2 Phase Excitation (M1:L, M2:H)

NN ipigipippipipEpipipupigh

(%)
100
90

74

52

-52

-74

-90
-100

(%)
100
90

74

52

-52

-74

-90
-100

TOSHIBA CORPORATION

wwve.DataSheetdU.com
—424—



TA8425H

2W1-2 Phase Excitation (M1:H, M2:H)

v UNULLLLLULU Uy gy Uy Yy L

(%)
100
90
82
74

64
52
39

-100

to t1 t2 13 t4 15 tg 17 18 19 t10tyq 12 113 14115 116 17 118 119 120 121 122123 124 125 126 127 128 129 130 131 '32

YT Datasheetao.com
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TA8425H

OUTPUT CURRENT VECTOR ORBIT

-100

(NORMALIZE TO 90 DEG FOR EACH ONE STEP)

(2 PHASE ONLY)

TOSHIBA CORPORATION

~N
-90 / -
~N
-82 ~
/YA
~
-74 >
\
/ N
_64 /) / A
// //// ///// ,/// )
-52 >
/ / / / T\
\
-39 /
L
]
o 68 |167 |66 (|65 |04[63]62]601
0 39 52 64 74 90 100
ROTATION ANGLE VECTOR LENGTH
f
Ideal Real Ideal Real
60 0° 0° 100 100.00 -
01 11.25° 21.31° 100 107.34 -
62 22.5° 30.02° 100 103.94 -
73 33.75° 37.97° 100 104.02 -
f4 45° 45° 100 104.65 141.42
f5 56.25° 52.03° 100 104.02 -
/N 67.5° 59.98° 100 103.94 -
a7 78.75° 68.69° 100 107.34 -
08 90° 90° 100 100.00 -
1-2, W1-2, 2W1-2 Phase 2 Phase
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