TOSHIBA TA7289P/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT  SILICON MONOLITHIC
TA7289P, TA7289F

PWM STEPPING MOTOR DRIVER

The TA7289P, TA7289F are PWM solenoid driver designed
especially for use high efficiency stepping motor control.

It consist of 1.5A peak current drive capable output full bridge
driver, oscillation circuit for PWM switching, 4bit D—A for output
current control and TTL compatible input circuit.

TA7289P

FEATURES

® Wide Range of Operating Voltage

- VCC (opr.) Min. = 6~27V

High Current Capability: I0 Max = 1.5 A (PEAK)
LS-TTL Compatible Control Inputs (IN A, IN B)
Few External Components Required.

Build—in 4bit DAC.

HDIP14-P-500-2.54A
TA7289F

BLOCK DIAGRAM HSOP20-P-450-1.00
Ve Weight
@ HDIP14-P-500-2.54A : 3.00g (Typ.)
HSOP20-P-450-1.00 : 0.79g (Typ.)
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Note: Pin (1), (4), (6), (8), (11) of TA7289F are all NC (Non—connection)
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TOSHIBA

TA7289P/F

PIN FUNCTION

PIN No. PIN
P = SYMBOL FUNCTIONAL DESCRIPTION
1 20 Vref NF voltage supply input terminal
2 2 INB Signal input terminal Function
3 3 INA Signal input terminal
4 5 Cosc Internal oscillation frequency input terminal
5 7 NF QOutput current detection terminal
6 9 ouT B Output B terminal
7 10 \ Comparator input terminal
8 12 OUTA Output A terminal
9 14 GND GND terminal
10 15 Vee Power voltage supply terminal
11 16 20 D/ A input terminal
12 17 2! D/ A input terminal
13 18 2? D/ A input terminal
14 19 2° D/ A input terminal
FIN FIN GND GND terminal
Note: Pin (1), (4), (6), (8), (11) of TA7289F are all NC (Non—connection)
FUNCTION
IN A INB OUTA OuUT B MODE
L L OFF OFF STOP
H L H L CwW/CcCcw
L H L H CCW /CW
H H OFF OFF STOP

INPUT CIRCUIT (IN A, IN B)

Input circuit is shown in Fig.1 IN A and IN B are TTL compatible “Low Active” type and have a hysteresis of 0.8
V Typ at Tj= 25°C.
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Fig. 1
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TOSHIBA

TA7289P/F

5V

(From Build-in Regulator)

Ipo=I3+2+11+]p
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Ipo=

R=2.5k{) (Typ.)

[ TA7289P / TA7289F |

D / A AND Vref CIRCUIT
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IDO of current mode DAC output is proportional to multipled voltage of Vyef (PIN (1) (or (20))) and DAC inputs.
DAC inputs are all “low active” type and required input current of 300 pA MIN for each input terminal.
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TOSHIBA

TA7289P/F

Sawtooth OSC circuit consists of Q1 through Q4 and R1 through Rs.
R1 and R2 are voltage divider of 5 V build—in regulator.
Q1 is turned “off’” when V4 is less than the voltage of 2.5 V + Ve Q4 + VBE Q3 approximately equal to 3.8 V. V4

is increased by C1 charging of I4. Q1 and Q2 are turned “ON” when V4 becomes V4 — H level.
Lower level of V4 (V4 — L) is equal to VBE Q4 + VBE Q3 + VSAT Q1 approximately equal to 1.5 V.

V4 is calculated by following equation.

1

Vi=5010-e— :
C1rR3

Assuming that V4= 1.5V (t =t1) and=3.8 V (t = t2).

C1 is external capacitance connected to Pin (4) (or (5)) and R3 is on—chip 20 kQ resistor.
Therefore, OSC frequency is calculated as follows.

t1=-C1-R3'1n (1 — %) ................................................
ta=-C1'R3'1n (1 — %) ................................................
fosc= L = L

t1-t2 cr(Rg.ln(1-%)-R3~1n<1-%»
= ﬁ(kHZ) (Unit of C1 is pF)

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
V 30
Supply Voltage cc
\Y 30
ref Vv
VIN 7
Reference Voltage
V| 2
TA7289P 1.5
lo (MAX.)
TA7289F 0.8
Output Current A
TA7289P 0.7
lo (AVE.)
TA7289F 0.3
TA7289P 23
Power Dissipation PD (Note) w
TA7289F 1.0
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

Note: NO HEAT SINK
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TOSHIBA TA7289P/F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc = 24 V, Ta = 25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
lcct CW /CCw 12 20 30
lcc2 STOP 12 20 30
; CW / CCW mode, Output
Quiescent Current lcca 1 2003 1 - Open 12 20 30 mA
| CW / CCW mode, 13 23 32
cc4 P
VIN (H) 2.0 — 7.0
Output Voltage 2 IN A IN B, Source type. \%
VIN (L) -0.4 — 0.8
Input Hysteresis Width AVIN 2 — — 0.8 — \%
INA INB ViN=0V
IIN1 Source type - 25 35
Input Current 2 0 1 2 3 MA
2°,2,27,27 Vn=0V
lin2 Source type 90 160 200
VSAT U-1 — 1.1 1.5
louT=0.2A
VSAT L-1 — 0.8 1.1
VsSAT u-2 — 1.2 1.7
Output Saturation Voltage 3 louT=0.7A \
VSAT L-2 — 0.9 1.3
VsAT U-3 — 1.8 2.6
louT=15A
VSAT L-3 — 1.2 1.9
Control Supply Voltage Vrief — — GND — 2.0 \%
Control Supply Current Iref 2 Vigf = 0~2.0V — 25 35 MA
VEy — 2.6 3.3
Diode Forward Voltage 4 IF=15A \Y
VEL — 0.8 1.1
IL-u V=30V — — 50
Output Leakage Current 5 MA
IL-L V=30V — — 50
. Source type VNF=0~2.0V
NF Terminal Current INF 6 Tj= 0~125°C 180 300 490 MA
Internal Supply Output Voltage Vee2 6 — — 5 — \%
Resistor for Oscillation (R3) Rosc 6 Tj=0~125°C 13 20 32 kQ
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TOSHIBA

TA7289P/F

TEST CIRCUIT 1

Icc1, 2, 3,4
15w
1SWp "
TEST CIRCUIT 2

VIN (H), (L)) IIN1, 2, AVIN, Iref

IN A
3/3

2/2

i T T T
@@@11/16‘10/15; ;A)

TA7289P, TA7289F

6/9

7/10) (9714
GND
””

Vee 28V

[ TA7289P / TA7289F

LA

5V (MAX.)
oV (MIN.)

jit

OX
(PY

TA7289P, TA7289F

Oscilloscope
ouT A
TSwy
OuUT B

5/7 7/10) (9/14

GND

( TA7289P / TA7289F |
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TOSHIBA

TA7289P/F

TEST CIRCUIT 3
VsAT U1, L1, U2, L2, U3, L3

+

”
(| TA7289/ TA7289F |

10/15, ®
IN A
SW4 3/3
ouT A
SW
SW2 B 2/2 8/12 > R
TA7289P, TA7289F et
z ouT B
=
5/7) (7/10) (9/14
GND
”?
Note: Calibrate loyT to 0.2A /0.7A / 1.5A by R
TEST CIRCUIT 4
VFu, VFL
25D Qv
3/3
ouT A
@ 8/12 °
1
TA7289P, TA7289F
o
4/5 6/9 9SW)

ouT B

250 O

[ TA7289/ TA7289F |
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TOSHIBA

TA7289P/F

TEST CIRCUIT 5
IL-u, IL-L

TEST CIRCUIT 6
INF, Vcc2, Rosc

Note: Rosc=

losc

{Note) CA)

losc(A)

C()_SEC
4/5

10/15

3/3

2172

4/5

©)

1/20

TA7289P, TA7289F

SIBI®

—®
v, 30V

-F——ﬂb}
vV, 30v

( TA7289P / TA7289F |

+

10/15

TA7289P, TA7289F

8/12

6/9

@

14/19) (577 ) (7/10) (9/1a

28 NF GND
veer (®) INF
>

|
Ve 28V

[ TA7289P / TA7289F |
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TOSHIBA TA7289P/F

TEST CIRCUIT 7
lout = Vref CHARACTERISTIC, loyt — D/ ACHARACTERISTIC

\? \? \? .
@@@11/16 10/15 E
N T Ry
)
> Power probe
zT 2/2
>
TA7289P, TA7289F L
0.022uF
——— 4/5
46mH /3782
1/20
” 7 Vecd

[ TA7289P / TA7289F |

TEST CIRCUIT 8
Ilcc — FREQUENCY CHARACTERISTIC

()
o/
N :
- o
(i) =
@
zT 272 8712
>
TA7289P, TA7289F L
4/5 6/9
fosc
1/20
5/7 7/10) (9/14
z
” Vecd /1 lecd
TA7289P / TA7289F ]
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TOSHIBA

TA7289P/F

(W)

Pp

(mA)

Icc

(mA)

lde

TA7289P

PD - Ta

TA7289F Pp - Ta
0 Rth (j-¢)=8°C/W ; Rth (j-c) = 13°C/W
Rth (j_a)=54°C/W Rth (j-a) = 125°C/W
A\ (Note) 50x50x 1mm?
\ \\ Fe heat sink
8 s < 4 \
\ 2 N
a \
INFINITE HEAT SINK — o \INFINITE HEAT SINK —|
10°C/W HEAT SINK \ N Note) \
— \ N \
4 RSN 2 T~ )
d A
NO HEAT SINK RN NO HEAT SKNK\\‘ \\
‘\~ N \ T— | \\
\§§§\\\ \1_5\\ \\\
0 - 0 | — :
0 50 100 150 200 0 50 100 150 200
Ta (°C) Ta (°C)
vVee - leet vVee - lcez
” | i ]
|
- T T T
INA @ L, INB : L
20 20 f ——
INA : H, INB : H
15 / g 15 !
3
/ Y /
10 / - 10 ”
5 / 5 y[
| |
0 0 ‘
0 5 10 15 20 25 30 0] 5 10 15 20 25 30
Vee (W) Vee W)
vVee - lees vVee - Icca
25 i 25 ;
20 20 /
15 z 15
E
[ g /
10 4 10 l
5 5 Il
_ ‘. ] ]
0 | 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vee (V) Vee (V)
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TOSHIBA

TA7289P/F

W)

VCE (SAT)

(A)

(A)

lout

loUT - VCE (SAT) (UPPER SIDE)

3 [
/1
2 -
”~
g
/I/
/
//
1(/
0 ;
0 04 0.8 1.2 16
lout ¥
IF - VF
1.6 . ‘ ‘
] D]
1.4 ‘ ‘
1.2 ! :
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1.0
08
0.6 7
04 /UPPER SIDE
. v
02 7 -
0 s
0 0.4 0.8 1.2 1.6 2.0 24 28
VE (V)
lOUT — Vref
08
22~2% 1 5v)
Reference test circuit 7
0.6 /
/1
//
0.4 /
vl
- /,/
L~ |
0 | I
0 0.2 0.4 0.6 08 1.0

Vriet (V)

W)

VCE (SAT)

(v)

Vout

(A)

lout

IOUT -~ VCE(SAT) (LOWER SIDE)

gt
-/
e
]
04 08 1.2 16 2.0
oyt (A)

INPUT OUTPUT (V|N - VouT)

30
20
y {

10

0

0 1 2 3

viN (V)
lout - D/A (1)
0.7
Reference test
circuit 7
0.6
05 _—
Vigf= 1.0V
0.4
T Vief=2.0V T
0.3 Vyef=0.5V
0.2
0.1 — | Vief : 2.0V/1.0V/0.5V
Load 46mH/37()

0

4 8 12

DIGITAL INPUT

11
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TOSHIBA TA7289P/F

IoUT - D/A (2) lcc - fosc
0.7 ‘ 300
Reference test : I ! T s O e | Reference test
circuit 7 : ; circuit 8
0.6 ' 250
0.5 :
| 200
. T Vief=0.7V =
£ 04 Vigf=1.2V ; Z :
! T 150 ‘ : /
= * Y N 12.5mH/33.60) /AT
o 03 = ™ 5
100 o _,,.__"7
0.2 ‘ |
12.5mH /3.65)
0.1 50 :
0 0 ‘
0 4 8 12 300 1k 3k 10k 30k 100k
DIGITAL INPUT fosc (Hz2)
. O Vee
]
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~
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d ~

*
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+
i

Vref 1720 D/A o) . i(Note )

|
I
I

| »

2000
— CF RNF
(Note Z)I

( TA7289P / TA7289F |

Note 1: Connect if required.

Note 2: Recommended RF value is approximately 200 Q.
And Cf value is concerned with the OSC frequency.
We recommend to select optimum value of Ck under the experimental consideration of noise cutting and
time delay characteristics.

Note 3: Utmost care is necessary in the design of the output line, Vcc 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

TA7289P/F

APPLICATION CIRCUIT 2 (PWM chopper stepping motor driver)

/f

8/12
><OUTB

)

Vee 24V
o,
vee Bo715
IN A |
6/3\ x z
>< "\ out A
IN B
@ GATE
CPU
1/0
PORT GND
g971a)0r FIN
vee 10715
INA /7 N |
P ¥
IN B
@ GATE
() ¢
CPU
/0
PORT GND

3 )j "\ ouT A /E

<o [ 3

6/9

2 PHASE BIPOLAR
STEPPING MOTOR

037 uF

o

%

Cosc

Vref v

@Or FIN

[ TA7289P / TA7289F |
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TOSHIBA TA7289P/F

PACKAGE DIMENSIONS
HDIP14-P-500-2.54A Unit: mm

14 8
ﬁﬁmmv I T Y

11.0£0.2
15.610.2

J T T I T T 3
1 £ 7
27.0MAX
5 26.5+0.2 ,
6.25:0.2
3.240.2
.
el S
o &
| N‘ ":v
T .l m
|/ g
U U o ¢
03201 515 55
D PN . 0.25
1.82TYP 1.240.1

Weight: 3.00 g (Typ.)
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TOSHIBA TA7289P/F
PACKAGE DIMENSIONS
HSOP20-P-450-1.00 Unit: mm

4.4+0.1

Bl

8.810.2
12.040.3

HHHH i e—=—HHHHl

e 16.5MAX

: 16.00.2

2.310.2
2.7MAX

+0.1
0.155.05

Weight: 0.79 g (Typ.)

1 l l 10
. 0.510.1
1.0TYP g L Egm@

+0.1

Wy

\ 0.9210.2

15
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TOSHIBA TA7289P/F

RESTRICTIONS ON PRODUCT USE

000707EBA

e TOSHIBA is continually working to improve the quality and 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 comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e 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 by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

e The information contained herein is subject to change without notice.
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