HA13457NT

Three-Phase Motor Driver

Description

The HA13457NT three-phase brushless DC motor driver has
an output current of up to 1.5 A per phase. It is intended for
use as a VTR capstan motor driver.

Features

« Sofi switching

- Low noise

« Automatic gain controller (AGC) for the Hall amplifiers

Functions

* 1.5-A three-phase current drive

» Direction select

* Brake circuit

« Current limiter

» FG amplifier

« Overtemperature shutdown(OTSD)

« Torque ripple compensation circuit

« Qutput amplifier saturation prevention circuit

Ordering Information

Type No. Package
HA13457NT DP-24TSA
Block Diagram
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HA13457NT

Absolute Maximum Ratings (Ta =25°C)

Parameter Symbol Rating Unit Notes
Control block power supply voitage Vgs 7 v 1
Output block power supply voltage Vps 26 v 1
Instantaneous output current 'op 1.5 A 2
Continuous output cumrent lo 1.0 A

Input voltage Vin OteVgg v 3
Power dissipation Pt 4 w 4
Junction temperature Ti 150 'C 5
Storage temperature Tstg 5510 +125 c

The absolute maximum ralings are limiting values, to be applied individually, beyond which the device may be permanently damaged. Functional operation under
any of these conditions is not guaranteed. Exposing a circuit to its absolute maximum rating for extended periods of time may affect the device's reliability.

Notes:
1. The operating voltage range is as follows:
VSS =451055V
Vpg=Vggto24 V
2. t< 0.5 seconds
- Applies to the control amplifier, current limiter, direction select, and brake disable inputs.
4. For Tc = 90°C. Thermal resistance is as follows:
6j—-c<15°C/W
0j — al < 20°C/W (when mounted on metal base)
0] — a2 < 60°C/W (when mounted on paper or phenol base)
5. Operating junction temperature (Tjopr) range is —20 to +125°C.

w

Electrical Characteristics (Ta = 25°C, Vgs=5V, Vpg=16 VVRNF=05 Q. R =4 Q)

Parameter Symbol Min Typ Max Unh Test Conditions Pins Notes
Quiescent current Isso - 12 7 mA  Vgg=55V.VeT =0V, 1
Vseng =0V
Ipso — 286 4 mA Vpg =26 V. VoL =0V, 18
RL=w
Hall amplifier Input resistance Ry — 10 — [Xe] 19-24
Common mode input Vi 1.5 - 3s Y
voitage range
Differential input VH 430 — 1100 mVpp
voltage range
Output amplifier Leakage current IcER1 — 20 28 mA  Vep =26V Upper TRS  15-17
ICERz2  — - 10 mA Lower TRS
Saturation voltage Vsaty —_ — 2 Vv VeTL =50V iout =12 A 1
Vsens =05V
Vsaty — — 05 V. Ver =125V, lout=05A, 2
Vsens =0V
lnput amplifier Input current leTLy =100 — +10 WA VpT =0to0S5YV 2
leTL? -10 — +10 pA Vo1 =05105V
Threshold voltage VTH 25 258 266 V. VgepgsSmv
Brake mode voltage Vg B 1.0 -—_ 15 v
Input amplifier io Ry voltage gain GeTL — -6 — dB 14
Current limiter Input current leL -2 —  +10 KA Vet <155V 3 o
Offset voltage aVe| — — 120 mV Vg s5mV
Input sensitivity Vimt — 050 — VvV Vg -125V 14
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HA13457NT

Electrical Characteristics (cont)

Parameter Symbol Min  Typ Max Unit Test Conditions Pins Notes
Direction select Input current IoIR — — %10 pA  Vdir=0toSV 7
Forward mode voltage range VpigF 4.5 —_ — v
Brake moda voltagerange  VpjpB 1.75 — 325 v
Raverse mode voltage range VpigR — - 05 v
Brake release Threshokd voltage VBI — 066 - v H
FG amplifier Input current e} — — %15 HA 56
Output current loH 0.4 — 08 mA 4
Output low voltage VoL - - 05 V R =10kNw©25V
Output high voltage VoH 45 — — V R =10Klw25V
Gain bandwidth BW — 15 — kHz Gy=200B
oTSD Operating temperature Tsd — 150 — C

Notes: 1. Sum of upper and lower saturation voltages. 2. Lower saturation voltage.

Timing Chart

Hall amplifier input {See note)

u v w

Output voltage = Vpg2 /\/\ /\/\
(Note) \—/\—/ \/\

+
Cutput current \ ﬂ
{Nota) 0 U

Note: Use a sine wave with less than 10% cubic components for the Hall amplifier input waveform.

External Components

Parts No. Recommended Value Purpose Notes
Rig1. R102. Rioa 22Q Stability

Rio4 2.2kQ Torque compensation sensitivity adjustment 1
RNF 047Q Current detection

C101-C102- €103 0.1 uf Stability

Cipa 20.1pF Power supply filter

Cios 0.1 uF Neutral point feedback phase compensation o
Cio8 10 uF AGC phase compensation 2
Cio7 0.01 pF Control ampiifier phase compensation

Cips 0.1puF Control amplifier phase compensation

Notes:

1. Optimal value depends on the motor.
2. Should be reduced according to the number of poles. The recommended value is for an 8-pole system. Use only
nen-polar capacilors.
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