IKELC  semicoNpUCTOR | KiA7201P/S/F

TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

Bi-Directional DC Motor Driver ﬁw m

The KIA7291P/S/F are bridge driver with output ( A ¥ ]

«
=
=

D I
T

voltage control.

La .
FEATURES
+ 4 Modes Available (CW/CCW/STOP/BRAKE) T e
« Output Current : P type 1.0A(AVE.) 2.0A(PEAK) B 20102
S/F type 0.4A(AVE.) 1.2A(PEAK) | . a 05201
+ Wide Range of Operating Voltage : Vccopm=4.5~20V \ J o 05207
N VS(oprJ:O ~ ZOV H2 15‘»(& O.‘S
¢ Viettopn=0~20V . .
: Vref = VS j 0.4?1,211/2305
+ Build in Thermal Shutdown, Over Current Protector and
Punch-Through Current Restriction Circuit. SSIP—10
« Stand-by mode available (STOP MODE)
« Hysteresis for All Inputs.
MAXIMUM RATINGS (Ta=25TC) N o
CHARACTERISTIC SYMBOL | RATING | UNIT | 1 | i
Supply Voltage Vee 25 \Y - 1 o 4° UF
Moter Drive Voltage Vs 25 A\ M W W M Jf W'leﬁ .
Reference Voltage Viet 25 \%
P 'I‘YPE 2.0 DIM MILLIMETERS
PEAK S/F TYPE Toweax) 12 5 o
Qutput - : A [ 1 | . Seror
Current P TYPE 2.0 L i 1 G 1.95£0.2
AVE. Toave) 5 450
S/F TYPE 0.4 P 254
T 0.25+0.1/—0.05
P TYPE (1) 125
Power S TYPE | Pp (:2) 095 | W
Dissipation SIP—9
F TYPE (%3) 1.40
Operating Temperature Topr -30~75 T
Storage Temperature Tsig -55~150 T
(1) Tc=25C (KIA7291P) H

(+2) No heat sink \ \
(+3) PCB (60x30X1.6mm, occupied copper area in excess of Mlzgjﬂﬂﬂ—z ‘fﬁg%

50%)Mounting Condition

DIM MILLIMETERS
B c A 6.40.2
1 F g B 9.6+0.3

AR ARAA c 3.4+0.1
D 1.0 TYP
E 1.0
@
F 2.5
o <] 0.4+0.1
i e T isoros
D_| F G 1 13.0£0.2
7 2302
K 0.1+0.1/-0.05
L 2.856 MAX
M 0.25+0.1/-0.05
N 0.95£0.2

HSOP—-16
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KIA7291P/S/F

BLOCK DIAGRAM

\Y
cC Vref
(7/12/11)(4/8/5)
. (7/12/11 Vs
yE|
REG k\j OUT1
. . R/7/4
PROTECTOR *= :
CIRCUIT 10/3/13
(TSD) N 0UTR
’ L
—(2/7/4X6/1/9—(1/5/1)
N — | > GND
INR2 (K1IA7291P /KIA7291S/KIA7291F)
PIN FUNCTION
P PINSNO' F SYMBOL FUNCTIONAL DESCRIPTION
7 2 11 Vee Supply voltage terminal for logic
8 6 15 Vs Supply voltage terminal for Motor driver
4 8 5 Vref 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 OouUT1 Output terminal
10 3 13 ouT2 Output terminal

P Type : PIN @, @ : NC

S Type : PIN @ : NC

F Type : PIN @, @, ®, ®, @, @, @, and ® : NC
For F Type, We recommend FIN to be connected to GND.

FUNCTION
IN1 e IN2 OUT?UTPUEUTZ MODE
0 0 © © STOP
1 0 H L CW/CCW
0 1 L H CCW/CW
1 1 L L BRAKE

co : High Impedance

(Note) Inputs are all high active type.
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KIA7291P/S/F

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vce=12V, Vs=18V, Ta=25T)

CHARACTERISTIC SYMBOL CIIRE(:)SUIIT TEST CONDITION MIN. | TYP. | MAX.| UNIT
T Output OFF, CW/CCW mode - 8.0 13.0 mA
Supply Current Iece 1 Output OFF, CW/CCW mode - 0 50 UA
Tecs Output OFF, Brake mode - 6.5 10.0 mA
Input Operating 1 (ngh) Vit . . 35 - 55
Vol T=25C \%
oltage 2 (Low) Ving GND | - 0.8
2
Input Current Iin Vin=3.5V, Sink mode - 3 10 1A
Input Hysteresis Voltage AV - - 0.7 - Y
Upper Verr o Viet=Vs, Vou~Vs measure B 09 12
P/S/F | Side AT v 1o=0.2A, CW/CCW mode 3 '
Type Lower Venr Viet=Vs, Vou—-GND measure B 08 12
Side AT 1o=0.2A, CW/CCW _mode ' '
Upper Verr 1 Viet=Vs, Vou~Vs measure B 10 135
Saturation | S/F Side AT U 5 Io=0.4A, CW/CCW mode ' ' v
Voltage Type Lower Veur 1 Viet=Vs, Vou—-GND measure B 09 135
Side AT L Io=0.4A, CW/CCW mode 3 '
Upper Verr 1 Viet=Vs, Vou~Vs measure B 13 18
b Type |-Side AT U Io=1.0A, CW/CCW mode ' '
YPe T ower Vear 1 Viet=Vs, Vou=GND measure B 12 185
Side AT Io=1.0A, CW/CCW _mode ' '
Verr 1o Viet=10V, Vou~GND measure B 112 B
S/F Type AT i 1o=0.2A, CW/CCW mode '
h yP Vear 11 Viet=10V, Vou—GND measure 104 109 199
Output SAT U2 3 10=0.4A, CW/CCW mode ) " ) v
Voltage Vet 1 Viet=10V, Vou~GND measure B 110 B
P Type AT Io=0.5A, CW/CCW mode '
Vier=10V, Vou=GND measure
Vsar -4 Io=1.0A, CW/CCW mode 102 ] 107 ) 120
Leakage Upper Side Iu , V=25V - - 50 A
Carrent | [ ower Side I Vi=25V - - 50
S/F Upper _ B B
Type Side Vru-1 I7=0.4A 15
Diode P Type | OV Vi I=1A - |25 | -
Side
Forward S/F Upper 5 \
Voltage Type Side Vru-1 I»=0.4A - 0.9 -
L
P Type S?(Izer Vru-2 Ir=1A - 1.2 -
Reference Current Trer 2 V=10V, Source mode - 20 40 LA
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KIA7291P/S/F

TEST CIRCUIT 1
Icct, Icce, Ices

+

il é) =
4/8/5 —~5/6/15)
S 00N (57577) =8

KIA7291P/S/F ]

18V

1
\
12v

oVIN2

VIN(H)
I
I
3.5V

777 7T

(Note) HEAT FIN of KIA7291F is connected
to GND.

TEST CIRCUIT 2
VINL, ViNe . TN, AVT, Iref

: o—o)
o ®
0
OX
o - SW3 (772/11)—4/8/5 —<5/6/15) QY LB 82
[S—— 1 ? — [
> 57577 7OUT1 0sC
i —o 9 O
—o N1 KIA7291P /S /F 0
O Ving SW4
@ °
SWa OUTR
L | &svmax)
ViN j;OV(MAX.)
7 777

77777 77777
( KIA7291P/KIA7291S /KIA7291F)

(Note) HEAT FIN of KIA7291F is connected
to GND.
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KIA7291P/S/F

TEST CIRCUIT 3
VSAT U-1, 2, 38 VsaAT L-1, 2, 3 VsaT U-1, 2, 3, 4’

7777
(Note) Igyr calibration is required to adjust (Note) HEAT FIN of KIA7291F
specified values of test conditions by Ry, of connected to GND.

(1ouT=0.2A/0.4A/0.5A/1.0A)

TEST CIRCUIT 4

ILu L
VS = >
(7/2/11) 4/8/5 »—~5/6/15) E—
OUT1 o
(5/9/7) (2/7/% o
KIA7291P/S/F o—
ouUT2 o
C8/1/9) 10/3/13 o o |

(1/5/1)

S
T
(KIA7291P/KIA7291S /KIA7291F)

(Note) HEAT FIN of KIA7291F
of connected to GND.

TEST CIRCUIT 5
VF u-1, 2, VF L-1, 2,

(7/2/11) 4/8/5 5/6/15) SW1

1999. 1. 14 Revision No : 0 KEE
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KIA7291P/S/F

NOTES Vee stand-by
Input circuit VIN VIN
40\0—@9 /7
Input Terminals of pin ® and ® (KIA7291P) are 771;7
all high active type and have a hysteresis of 0.7V or —
(typ.), 3uA(typ.) of source mode input current is 6/1/9
required.
(1/5/1)—
(KI1A7291P /KIA7291S /KIA7291F)
Output circuit ®8/6/15
Output voltage is controlled by Vit voltage. %
Relationship between Vour and Vi is Q
1 1
Vour=Vae(=0.1)+ Vit —
Vet terminal required to connect to Vs terminal | [Qg i or(10/3/13
for stable operation in case of no requirement of A (277 7DV
ouT
Vl"(‘f = VS Vref %
® |creurr (4/8/5) Vref
{1 {/57{ 1)

(KIA7291P /KIA7291S /KIA7291F)
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KIA7291P/S/F

APPLICATION CIRCUIT

IN1

INR

10uF

T

(7/2/11)

(Note 2)
-0 Vg
o Vee
(Note 1)
. :
w [
(8/6/15)— 4/8/5)

KIA7291P /S /F

(KIA7291P/KIA7291S/KIA7291F )

(Notel) Experiment to find the optimum capacitor valve.
(Note2) To protect against excess current, current limitation resistor R should be inserted

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 dsign of the output line, Vs, Vec and GND line since IC may be

where necessary.

destroyed due to short—curcuit between outputs, air contamination fault, or fault by improper

grounding.
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KIA7291P/S/F

PD — Ta t - Rth
KIA7291P i KIA7291P
— O 1000
E 15 @ INFINITE HEAT SINK 2 @ INFINITE HEAT SINK
® ® WITH 80cm?x2mm Al = ® 80cm?x2mm Al HEAT SINK [T
o HEAT SINK (81s=6'C/W) W 300 |@ 25cméx2mm Al HEAT SINK [
® 15cm?x2mm Al 7 @ NO_HEAT SINK
z HEAT SINK(®ns =20°C/W) = 100
e 10 @ No HgsA'I(':/SwINK ® ~ =t H}@
0._ o . | ]
E @ e g S 9 i e
7 N g <~ 10
2 2 s i .
a 5
o S g s i i
L @ g N |
E [ i nput Pulse
[ B = i Pw
e o Z2  os |
0 50 100 150 200 = ot Il —t (s
[ . 1 2 3
AMBIENT TEMPERATURE Ta ('C) 1= 10 1 10 100 10
PULSE WIDTH t (s)
Py, — Ta . t = R
KIA7291S © KIA72918
o 20 O TEAT SINK % 1K[No mEAT SINKFT i
= o 150C/¥ % 100 e
S 1.8 E I I
IR
g 100 NI
B2 N o i
5 EU ]
s 30 — T
& ~o B 1
2 o8 < = 5 l
a ®10 INPUT PULSE
. S E Pw
504 <] 5 3
P 0 —t (s
8 0 ~r 5 1 11 A AT
0 20 40 60 80 100 120 140 160 E 0.1 03 1 3 10 30 100 300 1k
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (S)
5 o KIAT291F 2] KIA7291F
S ® 680x30x1.6mm C < INPUT PULSE
g C ABOVE 50% OF COPPER & DNo HEAT SINK Pw
a ARFEA OCCUPIED = ® 60x30x1.8mm Cu
S 1.6 Z C ABOVE 50% OF COPPER | |
) ® NO HEAT SINK B~ AREA OCCUPIED —t (s)
Z N 8j_a=140°C/W “E 200
g 12 < 35 [
& —® 2> 100
n 0.8 N N szl
n U N N B S0 7
» TR = 30 -
& 0.4 S a3 = j
£ SN B 7
0 é 10
0 20 40 60 80 100 120 140 160 3] 1 3 10 30 100 300 1K
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s)
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KIA7291P/S/F

Vee(sat) — lout(upper)
Vee(sat) — lour(Lower)

Veg(sar) (V)

3.2 KIA7291P/S
3.2 KIA7291P/S
2.4
I 2.4
L~ S
1.6 o _r
o . P
/ @, 1.6 —
L = ,//
0.8 >O //
0.8 —
0
0 0.4 0.8 1.2 1.6 2.0 0
) 0 0.4 0.8 1.2 1.6 2.0
1 A
ouT
Lout (4)
Vet — Vourm) Vs = Vourm)
Test Circuit gi:ig’, Test Circuit ‘6;;‘:?,:8%
> >
»Open »0pen
/4 /41y
WSS %g
p=1 -
HEAT FIN T0 KIA7201F HEAT FIN TO KIA7291F
mn is connected to GND. mn is connected to GND.
12 7 10 I I
//' Qutput Open
10 W 4 —
= 8 Output Openy” = Resistor 400
= A} — " _—Jf L
g P Resistor 400 g 4 T TResistor 104
S /// Resistor 100 S // d
0 4 7, 0 Ve
V.
< 7
¥,
2 L4
0 6
0 2 4 6 8 10 12 8 9 10 11 12
Vief v) Vg )
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