TOSHIBA TA8483AP

TENTATIVE TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8483AP

THREE-PHASE ALL WAVE DRIVER IC

The TAB483AP is a three-phase all wave driver IC that
makes possible PWM sensorless driving.

FEATURES
® Built-in excess current detection function

® Built-in heat protection function

HDIP14-P-500-2.54A
Weight : 3.0g (Typ.)

961001EBA1

@ 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 foreign exchange and foreign trade control 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 proper‘cY1 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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BLOCK DIAGRAM
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TOSHIBA

TA8483AP

PIN CONNECTION

1SD ] 1 14 [] vIsD
TSD-SEL [] 2 13 [ IN-W
N[]3 12 { IN-V
comp [] 4 11 0 IN-U
GND [ ]GND
GND [] 5 10 I Vee
out-w [ 6 gl out-u
ouT-v []7 s vi

PIN FUNCTION
NN| symeoL | 170 FUNCTIONAL DESCRIPTION
1 IsD O |Excess current detection signal output
2 TSD-SEL I Heat protection circuit selecting pin
3 N — | Mid-point voltage pin
4 COMP 0 Pin voltage detection circuit (majority logical
sum output)
5 GND — |GND
6 ouT-w O |W-phase output pin
7 OUT-v O |V-phase output pin
8 \ O |Current detection resistance connecting pin
9 OuT-U O | U-phase output pin
10 Vee | Supply voltage pin
11 IN-U I U-phase input pin
12 IN-V I V-phase input pin
13 IN-W I W-phase input pin
14 VisD I Excess current detection input pin
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TOSHIBA TA8483AP

FUNCTIONAL DESCRIPTION

1. Output section (OUT-U, OUT-V, OUT-W) — 5
' . 10)Vce
® The configuration of the output stage is shown
in the chart to the right. x L3 x
L OUT-U
® The PWM operation takes OFF-ON control of the )
upper side transistor. @OUT'V
® Be sure to set the schottky barrier diode outside, @OUT'W-
because the current flows to the lower-side q i“ X
diode when PWM is off. o
Vi
i

<Output circuit>

Internal logic

) ) |

2. Input circuit (IN-U, IN-V, IN-W) EE: 3 o7 Y

¢ The three-phase input receives three-state ;fl’v"‘T’ffcjgfml
impedance (high. low, high impedance) from the ! circuit

11,12, 13

controller side. IN

Upper side
EZ b EZ PwTr control
=4 ,;; bt circuit

<Input circuit>
3. Overheat protection circuit
® When junction temperature Tj is Tj=TSD (ON)
(overheat protection operation temperature)
when TSD-SEL = “LOW", the entire output
maintains an OFF state.

To cancel this state,
@ Reapply the supply voltage.
@ Apply “J L “ signal to the TSD-SEL pin.

® When TSD-SEL = "HIGH", an automatic return
mode takes place.

4. Excess current detection circuit (Visp. Isp) ol lodic
nterna I
power supgly

'3 (=6.7V)

® The voltage in current detection resistor RF
outside V| pin is input to the V|gp pin.

® When V|gp voltage rises above internal reference
voltage VRf (=0.5V), excess current detection
circuit Isp becomes “HIGH”.

4k)

<Excess current detection circuit>
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5. Output voltage detection circuit (COMP)

® Brings about majority logical sum output.
(When two-phase output or higher out of three-
phase output is larger than mid-point voltage
Ve /2, "HIGH” is output; when it is smaller,

“LOW” is output.)

6. Upper side output B-E shunt circuit

® A Base-Emitter shunt circuit is incorporated to
turn off the upper side power transistor.

MAXIMUM RATINGS (Ta =25°C)

Internal logic power
g supply (=6.7V)
23
_® COMP
s  GCs
[Tl <
~

<Output voltage detection circuit>

@ Vee

$

{9/7/6)

out

A

R Shunt circuit
—a

[

<Upper side output b-e shunt circuit>

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vg 35 Vv
Output Current lOUT (PEAK) 2.0 A
Power Dissipation Pp 2.3 (Note) W
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C
Input Voltage VIN 6.0 Vv

(Note) No heat sink

RECOMMENDED OPERATING CONDITIONS (Ta= -30 to 85°C)

CHARACTERISTIC SYMBOL MIN | TYP. | MAX | UNIT
Supply Voltage Vg 20 — 30 Y
Output Current louT — — 1.5 A
Chopping Frequency fPwm — 20 40 | kHz
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TOSHIBA TA8483AP
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc =30V)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
lcc (1) CHOP ON — | 348 51
Current consumption lcc (2) 1 |CHOP OFF — 21.3 30 | mA
lINT (L) ViN =0V, IN-U, IN-V, IN-W -350 | — | -100
N1 (OFF) VIN = 2.5V, IN-U, IN-V, IN-W — 0 —
Input Current lIN1 (H) 2 [ViN=5V, IN-U, IN-V, IN-W 100 — | 350 ]| xA
IIN2 (L) ViN =0V, TSD-SEL, Tj=150°C — 0 —
lIN2 (H) VIN =5V, TSD-SEL, T;=150°C — 5.5 100
VIN1 (L) Vce =20V, IN-U, IN-V, IN-W 0 — 0.7
VIN1 (OFF) Vee =20V, IN-U, IN-V, IN-W 1.9 — 3.0
Input Voltage VINT(H) | 3 [Vcc=20V, IN-U, IN-V, IN-W 4] — 55| Vv
VIN2 (L) TSD-SEL, T;=150°C 0 — 0.5
VIN2 (H) TSD-SEL, Tj=150°C 11| — 5.5
. . . 0.95 x 1.05x
Mid-point Potential VN 4 VS /2 VS/2 VS /2 Vv
Pin Voltage Detection 0.95 x 1.05x
Level Vemp > vsi2 | V2 vsia | Y
Pin Voltage Detection
Output Voltage Vov 5 [lo=50.A 43 — 5.15 \
Excess Current
Detection Level VRF 6 0.43 0.50 | 0.52 \)
Excess Current
Detection Output Voc 6 |lo=50unA 4.3 — 5.15 \
Voltage
v 5 [Vec=20v, lo=1A — 13| 17
Output Saturation SAT(H) Vcc =20V, Ig = 1.5A — [ e[ 21| |
Voltage Vce =20V, Ip=1A — 1.3 1.7
VSAT() | 8 fyee—sou s
cc=20V, lo=1.5A — 15] 2.0
Upper Side Diode
\Y lo=1A — 1.8 2.5
Forward Voltage F(H) 2|l v
Output Leakage
| 10 |V =35V — 0
Voltage L(L) L >0
Upper Side Output B-E _
Shunt Circuit Current 's 1 | Vee=35V o 250 | 400
Heat Protecti TSD (ON) — 175 —
Oeaerat:\(/)ee'(r:elr?’ln erature |12 (OFF) | — IT; — 150] — c
P P TSD (HYS) — 25| —
Output Transmission ton — 0.2 — S
Time toff — 6.1 — K
Comparator Output tpLH . — 05| — s
Transmitting Duration toHL — 1.5 — a
Excess Current tr — 1 — s
Detection Duration tf o - 7| — #
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TOSHIBA TA8483AP

PD - Ta
Thermal resistance
12 Rth (j— ¢)=8°C/W
s Rth (j— a) = 54°C/W
[=)
[-9
=
8 8 \
B | infinite heat sink
£ \ Infinite heat sin
3
g N
[¢] 10°C/W heat sink | \
@ \
3 4 N
& ~d \
ALY
~
No heat sink =~ - \l
0 l | )
0 50 100 150 200
Ta (°C)
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TOSHIBA TA8483AP

TEST CIRCUIT 1 : 1cc
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TOSHIBA TA8483AP

TEST CIRCUIT 3 : V|y

30V
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(©) ? CFN )
(Note) Confirm output voltage by inputting regular V|y.

TEST CIRCUIT 4 : VN
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TOSHIBA TA8483AP

TEST CIRCUIT 5 : Vcmp, Vov
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TEST CIRCUIT 6 : VRF, VOC
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TOSHIBA TA8483AP

TEST CIRCUIT 7 : VGAT (H)
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TEST CIRCUIT 8 : VSAT (1)
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TOSHIBA TA8483AP

TEST CIRCUIT 9 : VE (1)
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TOSHIBA TA8483AP

TEST CIRCUIT 11 : Ig
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APPLICATION CIRCUIT

Speed control

JUL signal
—Wv—l—'( 1
’ b
C b—
Frequency of
U rotation

—G

5V
T
1
(16; :; » (5)
VbD
W

a3
WAVE WAVE
-V PS
DUTY

OouT-U

(s TB6520P
OouT-v
CMP-SEL OUT-W
ocC
GND XT IP  START-SP

11 4

Position
detection signal

Excess current

detection signal

30V
+
1
(10; # ©)
Vee N

comp OuT-U
ouTV

IN-U

TA8483AP

IN-V
ouT-W

IN-W
IsD Vi
TSD-SEL Gnp VISD

? 177

(,T)

I

:

(5, FIN)

ﬁ)ﬁ)
s

(7)) r—y
@ o ren—
i T T 26wia2
7

(Note) 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 TA8483AP
OUTLINE DRAWING
HDIP14-P-500-2.54A Unit : mm
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