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Three-Phase Brushless Motor Driver

Description
The HA13403 is a monolithic power IC developed for use as a three-phase
brushless DC motor driver.

With a maximum output current of 1.5 A/phase and power supply voltage of
26 V, this device is ideal as a driver for VTR cylinder or capstan motors.

* HA13403

Features
« High output current and low output saturation voltage (SP-23TA)
+ Separate power supplies for the control and output blocks permit each to be o HA13403V

used over a wide range of voltages
HA13403/V HA13403MP

Controt block 451013V 451055V

Output block Vegito24V  Vogio 15V

« Includes FG amplifier
« Includes brake circuit

(SP-23TB)
Ordering Information * HA13403MP
Type No. Package
HA13403 SP-23TA
HA13403V SP-23T8B
HA13403MP MP-28

Pin Assignment
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Hall ampiifier U-phase + input
U- output

Hall ampiifier U-phase — input
V-phase output

Hall ampiifier V-phase + input
W-phase output

Hall ampiifier V-phase — input
Current detect

Hall amplifier W-phase + input
Control ampiifier feadback
Hall amplifier W-phase — input
GND

£G ampiifier — input
FG amplifier output

FG ampiifier + input
Phase compensation
Veet

Control amplifier referance
Contol amplifier input
Neutral point feedback
Direction select input
Brake

Veez
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HA13403, HA13403V, HA13403MP

Block Diagram
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Note: The brake circuit is disabled if pins 1 and 2 are shorted.
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HA13403, HA13403V, HA13403MP

Absolute Maximum Ratings (Ta = 25°C)

Rating
Parameter Symbol HA13403V HA13403MP Unit
Control block power supply voltage Veer 13 13 v
Output block power supply voitage Veez 26 20 v
Output current lo 15 1.0 A
Hall amplifier input voltage VH Ot Voot O0to Veet v
Direction select input voltage Vo Ot Voot 0t Voo v
Control input voltage Vet 0w Voot 0to Voo \J
Power dissipation Pr 10 1.0 w
Junction temperature Ti 150 150 ‘C
Operating temperature Topv ~20to +70 -2010 +70 C
Sto rage temperature T,,q -5510 +125 -5510 +125 ‘C
Fhe absolute maximum ratings are limiting values, to be applied individually, beyond which the device may be pe atly Function: a undeL]
any of these conditions is not guaranteed. Exposing a circuit o its rating for periods of time may affect the device’s reliability.

Note:
1. Depends on derating. Thermal resistance is as follows:
Junction—TAB jS < 5°C/W (HA13403/V)
Junction—air  6j, < 40°C/W (HA13403/V)
Junction—air eja < 80°C/W (HA13403MP mounted on an aluminum baseplate)

Electrical Characteristics (Vo1 =5 V. Voog = 15 V, Ta = 25°C)

Pin
Parameter Symbol Min Typ Max Unit Test Conditions SP-23TA  MP-28 Notes
Quiescent current lcct 6 8 7  mA  VerL=Vecr2  Veci=5v 7 12
124 20 mA Veer =12V
Icc2 31 42 65 mA VetL=Vecet 1 28
TSD operating Ted 125 — - °C
temperature
Halt amplifier input I8H — 13 10 pA  Vy=Veer 13,15 15,17
current
Hall ampiifier common Vi 15 — 35 Vv Voo =5V 17,19 20, 22
mode input voitage 2 - 9 v Veea =12V 21,3 24,27
Logic sensitivity Uw - — 0 mV Io =50 mA 1
Output TRS BVCER 26 — — \ Ic =50 mA 18 21 6
breakdown voltage (20)
Output amplifier ICER - — 1.0 mA Veg=20V 20 23
leakage current
Output saturation Vcg(say — 21 28 V  Veri=Voct o=1A 22 26 2
voitage — 33 a7 Vv lo=15A
— 11 15V lo=03A,
Veca=4V
— — 1.2 v VeTL=Veer lo=1A 3
Reference voltage VREF 225 25 275 A Veet =5V 6 7
54 6.0 66 v Veet1 =12V
Threshold voltage VTH 008 014 027 V Ig=20mA Voo =5V 5 6 4
009 017 031 V Veey =12V
Control input current icTL — 10 30 HA Vet =Veet Vec1=5V
— 80 240 pA Vegt =12V
— — % mA  Veri=Vec Vec1 =12V
-18 —_ - pA VoTL=0V Veet =12V
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HA13403, HA13403V, HA13403MP

Pin
Parameter Symbol Min Typ Max Unit Test Conditions SP-23TA MP-28  Notes
Control ampiifier GgoTL 8 6 4 dB lg=50mA 16 19
voltage gain 9.7 -77 -57 dB Ip=200mA
Forward mode Vo_F 0 —_ 15 v Vec1=5V 3 3
voltage range 0 — 22 v Voot =12V
Reverse mode Vb _R 35 — 5 v Vegy =5V 3 3
voltage range 42 — 12 v Vegy =12V
Forward mode input ~ Vp _f -028 —0.18 -0.12 mMA Vp=0V Veg1 =5V 3 3
current -0.40 -025 -0.16 mA Veg1=12V
Reverse mode input Vpb-R 012 018 028 mA Vp =Veer Vec1=5V
curent 04 08 14 mA Veey =12V
Brake mode voltage VBRK 1.0 —_ 1.5 v Vec1=5V 5 6 5
10— 5 v Vecr =12V
Brake release voitage - - 05 v
FG amplifier output -05 025 012 mA Vec1=5V 10 12
bias current -08 04 02 mA Vecr =12V
FG amplifier output 23 28 35 V
voltage
Notes:
1. Minimum input voltage necessary for 80% or more of Ig = 50 mA to flow i
at original phase. !
2. Sum of the upper and lower saturation voltages. i Brake Contol
3. Lower saturation voltage when brake circuit is in operation. i mode mode
4. Difference in voltage from pin 6. 1 Ven
5. See figure 1. %~ Brake rolease
6. Values in parentheses are for the HA13403MP. Figure 1
L U o v . w \4 V. W
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