TOSHIBA TA7291P/S/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7291P, TA7291S, TA7291F

BRIDGE DRIVER

The TA7291P/S/F are Bridge Driver with output voltage TA7291P
control.

FEATURES
® 4 modes available (CW /CCW /STOP/BRAKE)

® Output current : P type 1.0 A (AVE.) 2.0 A (PEAK)
S/F type 0.4A (AVE.) 1.2 A (PEAK)

® Wide range of operating voltage : Vcc (opr.) = 4.5~20V
VS (Opr_) =0~20V
0~20V

TA7291S

Vref (opr.)
® Build in thermal shutdown, over current protector and
punch = through current restriction circuit.

® Stand-by mode available (STOP MODE)

® Hysteresis for all inputs.
SIP9-P-2.54A

TA7291F

HSOP16-P-300-1.00

Weight

HSIP10-P-2.54 : 2.47 g (Typ.)
SIP9-P-2.54A : 0.929 (Typ.)
HSOP16-P-300-1.00 : 0.50g (Typ.)

980910EBAT

@ 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.

@ The products described in this document are subject to the foreign exchange and foreign trade 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 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 TA7291P/S/F

BLOCK DIAGRAM
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PIN FUNCTION

P PINSNO' F SYMBOL FUNCTIONAL DESCRIPTION

7 2 11 Vcc Supply voltage terminal for Logic

8 6 15 Vs Supply voltage terminal for Motor driver
4 8 5 Vyef Supply voltage terminal for control

1 5 1 GND GND terminal

5 9 7 IN1 Input terminal

6 1 9 IN2 Input terminal

2 7 4 OouT1 Output terminal
10 3 13 ouT2 Output terminal

P Type : PIN®, @ : NC

S Type : PIN@ : NC

FType : PIN@, @, ®, ®, @, @, @, and ® : NC

For F Type, We recommend FIN to be connected to the GND.
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TOSHIBA

TA7291P/S/F

FUNCTION
INPUT OUTPUT
INT IN2 ouT1 [ ouT2 MODE
0 0 o0 c  [STOP
1 0 H L |cw/ccw
0 1 L H [ccw/cw
1 1 L L |BRAKE

o : High impedance

(Note) Inputs are all high active type

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 25 \Y
Motor Drive Voltage Vg 25 \
Reference Voltage Vyef 25 Vv
PEAK P Type 10 (PEAK) 2.0

Output S/F Type 1.2 A
Current P Type 1.0
AVE. IS7F Type | 'O (AVE) 0.4
P Type (*1) 12.5

Power Dissipation |S Type PD (*2) 0.95 w
F Type (*3) 1.4

Operating Temperature Topr -30~75 °C

Storage Temperature Tstg -55~150 °C

(*1) Tc = 25°C (TA7291P)
(*2) No heat sink

(*3)PCB (60 x 30 x 1.6 mm, occupied copper area in excess of 50%) Mounting Condition.

Wide range of operating voltage :

Vcc (opr.) = 4.5~20V
Vs (opr.) = 0~20V
Vref (opr.) = 0~20V
Vief = Vg
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TOSHIBA

TA7291P/S/F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta = 25°C, V¢cc = 12V, Vg = 18V)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. [ TYP. [MAX.| UNIT
CUIT
lcc Output OFF, CW/CCW mode — 8.0 13.0| mA
Supply Current lcc2 1 |Output OFF, Stop mode — 0] 50| ¢A
lcc3 Output OFF, Brake mode — 6.5| 10.0 | mA
Input Operating |1 (High) VINT T: < 25 35| — 5.5 v
Voltage 2 (Low) VIN2 5 1= GND| — | 038
Input Current N VIN = 3.5V, Sink mode — 3 10| pA
Input Hysteresis Voltage AVT — — 07| — Vv
Upper Vyef = Vs, VouT - Vs measure
P/s/F |Side |VSATU-1 lo = 0.2A, CW/CCW mode — | 09] 12
Type |Lower Vyef = Vs, VoyT - GND measure
Side | VSATL-1 lo = 0.2 A, CW/CCW mode — | 08] 12
Upper Vyef = Vs, VouT - Vs measure
saturation |S/F  |Side |VSATU-2 , |lo=04A, CW/CCW mode — | 10135 y
Voltage Type |Lower Vref = Vs, VoyT - GND measure
side |VSATL-2 lo = 0.4A, CW/CCW mode — | 09]135
Upper Vyef = Vs, VouT - Vs measure
> Tooe [Side VSAT U-3 lo = 1.0A, CW/CCW mode — | 1318
YPE T ower V Vref = Vs, VoyT — GND measure 12| 185
Side | 'SATL-3 lo = 1.0A, CW/CCW mode — <"
Vief = 10V, VoyT - GND
VSAT U-1' measure, Ig = 0.2 A, CW/CCW — [ 11.2] —
S/F Type mode
Vief = 10V, VoyT-GND
Output VSAT U-2' me:lsure, lo =04A, CW/CCW 10.4| 109 | 12.2
Voltage 3 (mode v
(Upper Side) Vief = 10V, VoyT - GND
VSAT U-3' measure, Ig = 0.5A, CW/CCW — [ 11.0] —
P Type mode
Vief = 10V, VoyT - GND
VSAT U-4' measure, Ig = 1.0A, CW/CCW | 10.2| 10.7 | 12.0
mode
Upper| | | VL = 25V — | — | so0
Side
Leakage Current 4 LA
Lower| VL = 25V — | = | so0
Side LL L=
Upper
S/F Type Side VE U-1 IF=04A — 15| —
Diode P Type prer VE U-2 IF=1A — 25| —
Side
Forward Uooer 5 \
Voltage [s/F Type | OP€"| VgL IF=04A — | 09| —
Lower
P Type Side VF L-2 IF=1A — 1.2 | —
Reference Current lref 2 |Vief = 10V, Source mode — 20| 40| A
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TOSHIBA

TA7291P/S/F

TEST CIRCUIT 1

lcc1. Icca: lec3

Ji
p L=
! Lz
7/2111 4/875 8/6/15) ®
ViN1 ol
TA7291P/S/F 9=4a
Wy
T >
<.li GND
2 [
g l
”7 ” ”7

(Note) HEAT FIN of TA7291F is connected
to GND.
TEST CIRCUIT 2

VIN1, VIN2, IN: AVT, Iref

i ;".-E =3
Lre
SW- CL )y
3 712/11) (4/8/5 )
U= ?
O =N
>T- SW
———o 5/9/7
e VN1 TA7291P/S/F
o N2 6/1/9
A —"
SW2 (1/5/1)
Vi 2D 5V (MAX) GND
’J: 0V (MIN.)
7”7 7”7 7”7 ”7

C TA7291P/TA7291S/TA7291F )

(Note) HEAT FIN of TA7291F is connected
to GND.

1998-12-24 5/13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6257990/TA7291.html

TOSHIBA

TA7291P/S/F

TEST CIRCUIT 3
VSATU-1, 2,3 VSATL-1, 2, 3 VsaTu-1, 2, 3", &4

+

g2 |
l .

Vref

TA7291P/S/F

(Note) loyT calibration is required to adjust
specified values of test conditions by R|.
(louT = 0.2A/0.4A/05A/1.0A)

Vs
@21 4/8/5 8/6/15)

TEST CIRCUIT 4

Vecd

(Note) HEAT FIN of TA7291F

is connected to GND.

ILu, L
Vg @
G211y (41815 ) (8/6/15) 1z
> =N
ouT1
21917) TA7291P/S/F
PRSI |
G5 ouT2 A
A
> TN
(1A7291P/TA72915 /TAT291F )
(Note) HEAT FIN of TA7291F
is connected to GND.
TEST CIRCUIT 5
VFU-1,2 VFL1, 2
Vs Iy VU(I>
Gi2/11) (41815 ) (8/6/15) ® ¢
ouT! SWi
21317) TA7291P/S/F 2
Ty ouT2 y
1571 W
® (?
L] Vu
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TOSHIBA

TA7291P/S/F

TA7291P
PD - Ta
15
@ INFINITE HEAT SINK
s 0} @ 80cm2 x 2mm Al
- HEAT SINK (fHs = 6°C/W)
[a]
o 10 @ 15¢m2 x 2mm Af
3 ® HEAT SINK (6Hs = 20°C/W)
< AN ® NO HEAT SINK
o
a Oj.a = 65°C/W
2 s
& ®
2
—_—
0
0 50 100 150 200
AMBIENT TEMPERATURE Ta (°C)
TA7291S
PD - Ta
20
NO HEAT SINK
N j-a = 130°C/W
2 16
[a]
o
= 1.2
o
=
<
& ™.
%
a2 08
a \
g S
3 s
e o4 <
~
~ ~
0
0 25 50 75 100 125 150 175
AMBIENT TEMPERATURE Ta (°C)
TA7291F
Pp - Ta
2.0
@ 60 x 30 x 1.6mm Cu
C ABOVE 50% OF COPPER
g s AREA OCCUPIED.
A ® NO HEAT SINK
S O] Bj-a = 140°C/W
1
g 12 AN
g AN
2 2 | N
g 0.8 ‘\
I~ \;\ \\
wi
2 S d J
8 0.4 = N N
~N| A S
~ NS
S
0
0 25 50 75 100 125 150 175

AMBIENT TEMPERATURE Ta (°C)

(°C/wW)

TRANSIENT THERMAL RESISTANCE
Rth

(°C/W)

TRANSIENT THERMAL RESISTANCE
Rth

(°C/w)

TRANSIENT THERMAL RESISTANCE
Rth

TA7291P
t - Rth
@ INFINITE HEAT SINK INPUT PULSE
® 80cm2 x 2mm Af HEAT SINK o
w
® 25¢m2 x 2 mm AZ HEAT SINK
@ NO HEAT SINK —t (s)
il
100 CF::
50 = il
30 e To 1
10 i |
5 o
3 it
1 I
10-2 10-1 1 10 102 103
PULSE WIDTH t (s)
TA7291S
t - Rth
1000
NO HEAT
500 SINK
300
100
50 =
30—
INPUT PULSE
10
; I
3
—=t(s)
1
0.1 1 10 100 1000
PULSE WIDTH t (s)
TA7291F
t - Rth
@ NO HEAT SINK INPUT PULSE
@ 60 x 30 x 1.8mm Cu Pw
C ABOVE 50% OF COPPER AREA | |
OCCUPIED. i
200
)
100 _"
I 7.efﬁ,,,,® N
50 a
]
30 7
///
10
1 10 100 1000

PULSE WIDTH t (s)
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TOSHIBA TA7291P/S/F

TA7291P

TA7291P
VCE (SAT) - louT (Upper)

VCE (SAT) - louT (Lower)
3.2 3.2
2.4 2.4
s . 5
-~ / -~ ~
% 16 < 16 —
// //
0.8 0.8 =
0 0
0 0.4 0.8 1.2 1.6 20 0 0.4 0.8 1.2 1.6 2.0
lout (A) lout (A)
Vref = VOUT (H) Vs - VOUT (H)
Test Circuit Test Circuit
Vg =12V

Vee =5V Vief = 8.0V
> = 8J_>— Vee =50V
i P =1 Vs

HEAT FIN of TA7291F HEAT FIN of TA7291F
is connected to GND.

is connected to GND.

12
Output Open /A/ 10
10 /7 [ [
/// Output Open _|
8 // Z 9 // | | n
s N A DResistor 400 | / Resistor 40 Q
. ' ¥ Resistor 10 Q S T |
;_I’ 6 /// : / /; Resistor 10 Q)
3 /| / z 8 W
S 7.4 5 7
4 // g 2 /
// / /
A7 7
v,
0 6
0 2 4 6 8 10 12 8 9 10 11 12
Vref (V) Vs (V)
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TOSHIBA TA7291P/S/F

NOTES

. . Ve stand-b;
Input circuit « y

Input Terminals of pin ® and ® (TA7291P) are all

. . . ViN VIN
high active type and have a hysteresis of 0.7V _\_@9
(typ.)., 3 A (typ.) of source mode input current is

required.

10k2
()

AA
VWA~
3
A

4.5k

or

| 5k I:

10k$2

AAA

Output circuit

Output voltage is controlled by Vet voltage. |
Relationship between Voyt and Vief is ) pAILD

Vout = VBE (5 0.7) + Vyef ] Ko
Vref terminal required to connect to Vg terminal ) |<Qz +
for stable operation in case of no requirement of A or
VouT control. 0 (719 vour

Vief = Vs CI\FirCeJIT (81875 ) Vref

jK y ¥
(12 710)

(TA7291 P/TA7291S/TA7291 F)
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TOSHIBA TA7291P/S/F

APPLICATION CIRCUIT

R (Note 2)
AN QO Vs
O Vee
(Note 1) 2
m + b3
TS ' |
3

7/2/11)==8/6/15)y==4/8/5

INt TA7291P/S/F
IN2
17571
GND

C TA7291P/TA7291S/TA7291F )

(Note 1) Experiment to find the optimum capacitor valve.
(Note 2) To protect against excess current, current limitation resistor R should be inserted
where necessary.

NOTES

® Be careful when switching the input because rush current may occur.
When switching, stop mode should be entered or current limitation resister R should be inserted.

® The IC functions cannot be guaranteed when turning power on of off.
Before using the IC for application, check that there are no problems.

® Utmost care is necessary in the design of the output line, Vs, V¢ 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 TA7291P/S/F
OUTLINE DRAWING
HSIP10-P-2.54 Unit : mm
22.010.2
23.2480.2 4,0+0.2
/ N N
1 L o g I .
3 s
2l &l 7
D gl &
o‘ e
T 1 4
- S
0
’7]

idzme a— 0540 1660256
254 1.240.1
27.0MAX
) 26.5%0.2
1 10

Weight : 2.47 g (Typ.)
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TOSHIBA TA7291P/S/F

OUTLINE DRAWING

SIP9-P-2.54A Unit : mm
3.240.2
i 1 f T
P >
3 s
| @
A4 ~ — e
T 0
> vy @ |
Il — ! .
| + | 0.2518:4
0.98TYP _L 0.510.1 150,256 ) —-0.05
2.54| 1.2401
, 22.78MAX

22.28+0.2 ‘

Weight : 0.92g (Typ.)
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TOSHIBA

TA7291P/S/F

OUTLINE DRAWING

HSOP16-P-300-1.00

HAAA

3.4+0.1

R

O

6.410.2
9.630.3

1

I = HHHH

8
.410.
1.0TYP' ||04 01 E;m@

M =1
23]
L 13.5MAX K
13.0+0.2
T

Weight : 0.50¢g (Typ.)

e

Unit : mm

+0.1
025 5.05

[
L

1‘ 0.92+0.2
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