TOSHIBA TA7289P/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7289P, TA7289F

PWM STEPPING MOTOR DRIVER

The TA7289P, TA7289F are PWM solenoid driver designed TA7289P
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.

FEATURES
HDIP14-P-500-2.54A

® Wide Range of Operating Voltage TA7289F
. VCC (opr) Min.=6~27V

® High Current Capability : | Max=1.5A (PEAK)
® |S-TTL Compatible Control Inputs (IN A, IN B)

® Few External Components Required.

® Build-in 4bit DAC.

BLOCK DIAGRAM HSOP20-P-450-1.00
Vee Weight
HDIP14-P-500-2.54A : 3.00g (Typ.)
@ HSOP20-P-450-1.00 : 0.79g (Typ.)

INAL3/3 x y § )—‘ o —
@ uT A
INB(2/2 GATE OUT B
6/9
X x o/
475 ”? 7”7

v D/A

w(m om JO
1471901371812 /17111 /716)( 5/7 ) NF 7/10) V)| 9/14)or FIN
22

(Note) Pin@®, @, ®, ®, @ of TA7289F are all NC (Non-connection)

R

( TA7289P / TA7289F )

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 1/15



TOSHIBA TA7289P/F

PIN FUNCTION

PIN No. PIN

P F SYMBOL FUNCTIONAL DESCRIPTION
1 20 Vyef NF voltage supply input terminal

2 2 IN B S!gnal !nput term!nal Function
3 3 IN A Signal input terminal

4 5 Cosc Internal oscillation frequency input terminal
5 7 NF Output current detection terminal

6 9 OUT B | Output B terminal

7 10 V| Comparator input terminal

8 12 OUT A |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 22 D/A input terminal

14 | 19 23 D/A input terminal

FIN | FIN GND GND terminal

(Note) Pin@®, @, ®, ®, @ of TA7289F are all NC (Non-connection)

FUNCTION
IN A IN B OuT A OUT B MODE
L L OFF OFF STOP
H L H L CW/CCW
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 0.8V Typ at Tj=25°C.
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@ 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 aprIications 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.

@ The information contained herein is subject to change without notice.
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TOSHIBA TA7289P/F

D/A AND Vef CIRCUIT

Ipo
DAC OUTPUT (CURRENT MODE)
5V (From Build-in Regulator)
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MIN
R=2.5kQ (Typ.)
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1/2 14/1 13/1 12/17) 11/1
0 J @ Q @ TA7289P / TA7289F
Fig.2

Ipo of current mode DAC output is proportional to multipled voltage of Vief (PIND (or @)) and

DAC inputs. DAC inputs are all “low active” type and required input current of 300.A MIN for each
input terminal.
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TOSHIBA TA7289P/F

Sawtooth OSC circuit consists of Qq through Q4 and Rq through R3.

Rq and Ry are voltage divider of 5V build-in regulator.

Qq is turned “off” when Vg is less than the voltage of 2.5V +Vgg Qg+ Vg Q3 approximately equal
to 3.8V. Vg is increased by Cq charging of I4. Q1 and Q> are turned “ON" when V4 becomes V4 -
H level.

Lower level of V4 (V4 -L) is equal to Vgg Q4 +VBg Q3+ VsaT Q1 approximately equal to 1.5V.

Vg is calculated by following equation.

Vg=5(1-e- 8 I @

C1R3

Assuming that V4=1.5V (t=14) and =3.8V (t=t)).
C1 is external capacitance connected to Pin @ (or ®) and R3 is on-chip 20k{} resistor.
Therefore, OSC frequency is calculated as follows.

1.5

t1=-Cq'R3'1n (1 _T) .................................. v2)
3.8
't2= —C1-R3-1n (1 —T) .................................. ®
. 1 1
osc= T = _
t-12 C1-(Rz+1n (1 —1—55)—R3-1n R -Lf))

——— (kH it of Cq is uF
214 C; (kHz) (Unit of Cq is uF)

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Vce 30
Supply Voltage Vref 30
VIN 7 v
Reference Voltage v >
TA7289P 1.5
TA7289F | 'O (MAX) 08
Output Current TA7289P 07 A
TA7289F | 'O (AVE) 03
TA7289P 2.3
Power Dissipation TAT289F Ppb (Note) 70 w
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, V¢ =24V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
lcch CW/CCW 12 20 30
Icc2 STOP 12| 20 30
) CW /CCW mode, Output
Quiescent Current lcc3 1 2023 : N . Open 12 20 30 mA
CW /CCW mode,
Icca 2023 . | 13 23 32
VIN (H) 2.0 — 7.0
Vol 2 |IN A IN B, Source type. \Y
Output Voltage VNG yp —04 | — 08
Input Hysteresis Width AV|N 2 — — 0.8 —
INA INB V=0V
IINT g IN=0 — 25 | 35
Input Current 2 Source type LA
20, 21,22, 22 V|N=OV
I P 1 2
IN2 Source type %0 60 00
VSAT U1 — 1.1 1.5
VAT L1 lout =0.2A — 0.8 1.1
Output Saturation VSAT U2 — 1.2 1.7
| =0.7A \Y
Voltage VSAT L2 3 |lout=0 — 0.9 1.3
VSAT U3 _ — 1.8 2.6
VSAT L3 louT=13A — | 12 ] 19
Control Supply Voltage Vyef — — GND — 2.0 \
Control Supply Current Iref 2 |Vief=0~2.0V — 25 35 HA
. VEU — 2.6 3.3
Diode Forward Voltage VEL 4 [lg=1.5A — 08 11 \Y
IL-u Vi =30V — — 50
5
Output Leakage Current L VL =30V — — =0 HA
. Source type VNF=0~2.0V
NF Terminal Current INF 6 Tj=0~125°C 180 | 300 490 H#A
Internal Supply Output
Voltage Vea 6 o o O v
(R;;;stor for Oscillation ROSC 6 |Tj=0~125°C 13 20 32 KO
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TOSHIBA TA7289P/F

TEST CIRCUIT 1

Icc1, 2, 3, 4
\? \? ‘5\? o
IN A 3
SW1q 3/3 = "
——o = v
)
>
SWo - 2/2 @
1 IN B
TA7289P, TA7289F
> @ 6/9
o~
T+
2
S f@
2 @ 7/10) (9/14
l GND TA7289P / TA7289F
Vecd Vecd Vecd

TEST CIRCUIT 2

VIN (H), (L): lIN1, 2 AVIN: Iref

"
1
o[ T
o @3 i
IN A Oscilloscope E
SWq 3/3 =
OUT A >
O
SWy  o—8H 272 Q
] IN B o
TA7289P, TA7289F SWa
> P 4/5 @
o~
g - OuUT B
=
= 5V (MAX.)
0V (MIN.)
@ 5/7 7110) \9/14
GND TA7289P / TA7289F
”~ » -
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TOSHIBA TA7289P/F

TEST CIRCUIT 3

VSAT U1, L1, U2/ L2/ U3: L3

+

10/15 @P

IN A 3
SW1q 3/3 ="
o -
OuT A >
SW3
[sw, 272 8/12 2 S
IN B S(Note)
TA7289P, TA7289F
a 475 6/9
z L OouT B
Z
= 1/20

@ 7/10) \9/14
GND TA7289P /TA7289F
Vgl /’L ”7

(Note) Calibrate IgyT to 0.2A/0.7A/1.5A by R

TEST CIRCUIT 4

VFU., VFL

CS FONOWN

3/3
OUT A
@ 8/12 [
Swq @
TA7289P, TA7289F
4/5 6/9 :?NZ
OUT B

1/20

IF
1.5A

@ v
TA7289P / TA7289F
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TOSHIBA TA7289P/F

TEST CIRCUIT 5

IL-us IL-L

3
3/3 S
OouT A
2/2 8/12 o
TA7289P, TA7289F
4/5 6/9 swy o
ouT B

v, 30V

@ 7/10) (9/14
TA7289P / TA7289F

TEST CIRCUIT 6

INF, Vcc2. Rosc

10/15

ot
Ve 28V

2/2 8/12
TA7289P, TA7289F

6/9

® @

14/19) | 5/7 77/10) \9/14

23 NF GND

@ nr
>

=}
l = TA7289P / TA7289F
”

Veez (V) (
losc (A)

Q)

(Note) Rosc =
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TOSHIBA TA7289P/F

TEST CIRCUIT 7

loUT-Vref CHARACTERISTIC, IgyT-D/A CHARACTERISTIC

‘5\? \? \? .
TEO00 E
F v
@ :
= Power probe
@
” TA7289P, TA7289F L
O.OIZIZ/AF /N
@ 46mH /370
@
i
”~ ”~ ” ”

TA7289P/ TA7289F

TEST CIRCUIT 8

Icc- FREQUENCY CHARACTERISTIC

@
I ;
r (o3
NG
>
zT @ 8/12
= TA7289P, TA7289F L
@ z
fosc
@
5/7 7/10 9/14
___2
Rz
”? Vecd ”? II ﬂL

TA7289P/ TA7289F
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TOSHIBA TA7289P/F

TA7289P Pp - Ta TA7289F Pp - Ta
Rth (j-c)=8°C/W Rth (j-c) = 13°C/W
12 6 .
Rth (j-a) = 54°C/W Rth (j-a) = 125°C/W
\ (Note) 50 x50 x Tmm?
\ \\ Fe heat sink
— [N -~ \
\ 4
: \ 2 N
& N INFINITE HEAT SINK—— &£ AN \INFINITE HEAT SINK —|
10°C/W HEAT SINK M (Note) \
. . \ \} A\
4 | | \\ \‘ 2 7\\ ‘\
NO HEAT SINK. “R NO HEAT SINK YN |\
‘\‘ - ~ § \ ——— ‘\\ \
==L =<0
0 = 0 ~—
0 50 100 150 200 0 50 100 150 200
Ta (°0O) Ta (°0O)
Vee - Icct Vee - Ice2
25 25 ‘ ‘ |
T T T
INA: L, INB: L
20 20 I —
INA : H, INB : H
z 15 g 15
£ | £
g / g
< 10 / = 10
5 Il 5 //I
0 0 I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vee (V) Vee (V)
Vece - lee3 Vce - Icca
25 25
20 20 /
z 15 g "
E E
o I (U] I
£ 10 £ 10 I
: : II
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

louT - VCE (SAT) (UPPER SIDE)

louT - VCE (SAT) (LOWER SIDE)

3
3
//
s -f s
— // . 2
= A )
kuj // 3 -
Z (’/ i e
1 f—
/
Il
1
0 0
0.4 08 1.2 1.6 0 0.4 08 1.2 1.6 2.0
lout (A lout (A)
IF - VF INPUT OUTPUT (VIN - VouT)
1.6
1.4 30
12 LOWER SIDE
1.0 —~
— >
< < 20
0.8 —
[T 2
- L
0.6 /
UPPER SIDE
0.4 // 10
0.2
//
0 7 0
0 04 0.8 1.2 1.6 2.0 2.4 28 0 1 2 3
VE (V) ViN (V)
IOUT - Vref louT - D/A (1)
0.8 0.7
Reference test
2~2° 1 H (V) circuit 7
Reference test circuit 7 06
0.6 ]
05
~ A - Vyef=1.0V
< / < oa
5 04 ﬂ' 5 [ Vief=2.0V
o y o 03 Vref=0.5V
2
0.2 /// 0
// 0.1 Vyef : 2.0V/1.0V/0.5V
Load 46mH/37Q)
0 0
0 0.2 0.4 0.6 08 1.0 0 4 8 12
Vief (V) DIGITAL INPUT
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TOSHIBA

TA7289P/F

0.7

0.6

0.5

0.4

lout A

0.3

0.2

0.1

lout - D/A(2) Icc - fosc
300
Reference test Reference test
circuit 7 circuit 8
250
200
Vief=0.7V
Vief=1.2V z
~ yi
1
g ™ 12.5mH /33.60
< =
100 y| =
12.5mH /3.6)
50
0
4 8 12 300 1k 3k 10k 30k 100k
DIGITAL INPUT fosc (Hz)
APPLICATION CIRCUIT 1
\/
. O vee
1
x 7k
/3’3\ x F Y
>< @
@ GATE ><
&2)

GND

(Note 1) Connect if required.

(Note 2) Recommended Rf value is approximately 200().
And Cp value is concerned with the OSC frequency.

(Note 3)

RNF

Cr
(Note Z)I

Fommme

R,

(Note 1)

TA7289P / TA7289F

We recommend to select optimum value of Cg under the experimental
consideration of noise cutting and time delay characteristics.

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)

+
1
Vee 24V
e,

10/15)

Vee

NA /TN |
;’% x x )J "\ ouT A
IN B

8/12
GATE
N, ><OUT B
Y %)
a/5 K
cPU

1/0
PORT 1/20

GND

g/14)0r FIN

vee (10719

INA /7 N |
>3_’3< x x )J  Noura ()
IN B

8/12
2/2 GATE >< ( :§
v @OUT B
Y ;1

2 PHASE BIPOLAR

STEPPING MOTOR
CPU

110
PORT

GND

g/14)0r FIN

TA7289P/ TA7289F

Cosc

0.037 &F
i
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TOSHIBA TA7289P/F

OUTLINE DRAWING

HDIP14-P-500-2.54A Unit : mm
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TOSHIBA TA7289P/F
OUTLINE DRAWING
HSOP20-P-450-1.00 Unit : mm
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