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HA13455

Three-Phase Motor Driver with Switching Regulator

Description
The HA 13455 three-phase brushless DC motor driver can HA13455
provide an output current of up to 1.8 A from the switching
regulator at up to 1.0 A per phase.
Features
¢ High-efficiency driver
* Switching regulator output can also be used for other
applications.
(DP-24TS)
Functions
® 1.0-A three-phase output circuit Pin Assignment
® Hall amplifier matrix
¢ Buffer amplifier * DP-24TS
¢ Control amplifier FG amplifior + input[ 1 O 2a[]W phase - input
* FG amplifier FG amplifier - nput[_| 2 [ JW phase + input
. . Y -
¢ 1.8-A switching regulator with output current regulator & 'x:: :::E : : jv::: "::;
® Overtemperature shutdown (OTSD) Controt + input[_|s 20[ ] U phasa - input
Vss[ |¢ HAI4SS 1 JU phase ¢+ input
GND E é GND
Phase
Sw. R ;
SumFrq. :m:l : :: % 3:':"‘5!'0"
roguiaior P;..SC.. 3 16{_J U phase output
. . ] v
Ordering Information comparaspon " . :pr:::xt
Type No. Package Sw. Reg. ouput[_ |12 13{ "] Carrent detect
HA13455 DP-24TS Top View
Logic Table
Control Voltage
VerL Hall Amplifier input Output
(@Vyef=2.5V) U T8 Ve V- We w- v v W Notes
VeTLz2sv L H H L L H H L Open 1
L H H L H L H Open L
L H L H H L Open H L
H L L H H L L H Open
H L L H L H L Open H
H L H L L H Open L H
H L H L H L Shont Short Short 2
L H L H L H Short Short Short
VerL<258V x X X X x x Open QOpen Open
x(Dontcare)  Open Open Open Open Open Open Open Open Open
Notes:
1. Control mode
2. Operating in this mode may damage the device
3. Control mode release
4, Hall amplifier open protection mode
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Block Diagram
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HA13455

Absolute Maximum Ratings (Ta =25°C)

Parameter Symbol Rating Unit Notes
Control block power supply voitage Vgs 7 v 1
PA block power supply voltage Vus 30 v 2
REG block power supply voltage Vps 30 v

Input voltage Vin OtoVgg v 3
PA output current o 1.0 A

REG output current IREG 18 A

Power dissipation Pr 25 w

Junction operating lemperature Ti 150 'C [
Storage temperature Terg -5510 4125 ‘C

The absolute maximum ratings 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 recommended operating voltage range (V§S) is4.5t0 5.5V
2. When Vg5 S Vpg
3. Forpins 1,2, 5,8, and 19-24
4. For Tc = 100°C. Thermal resistance is as follows:
Bj -cs25'C/W
Bj -as$60°C/W
5. Operating junction temperature (Tjop) is —20 to +125°C.

Electrical Characteristics
(Ta=25"C,Vgg=5V,Vpg =18V, Vg = 12V, V=25 V)

Parameter Symbol Min Typ Max Unit  Test Conditions Pins Notes
Control block Quigscent current Isg - = 14 mA Vss=855V, Vg =0V 6
igs2 — 65 100 mA Vgg=55V,
VeTL = Vss Ry = Open
Switching regulator Quiescent current lps — — 10 mA Vpg=30V REGoff 1
Ips2 — — 3 mA Vpg=30V REGon -
Output block Quiescent current IMsy - - 9 mA  Vyg=20V.Ver =0V 17
sz - — 100 mA  Vpyg=30V,
VETL = Vss. RL = open T
Hall amplifier Input cumment ) — = +10 pA V=22V 19-24
Common mode input Vi 16 — Vgg v
voltage -23 -
Buffer amplifier Input current U: —  — +10 RA  VeTL=0V 5
—200
Igi2 - — 10 MA  Veri=1VioVgg
Threshold volage VTH 24 26 28 V. Vip=10mv 1
Voltage gain GeTL 07 1.0 142 viv 13 1
Motor driver output block  Leakage current IcER 1 — — 10 mA Vcg=30V 14-18
amplifier Satration voltage VggtHl — 12 16 vV 1p=05A 2
VemHZ — 16 25 V lg=10A
Vegtk! — 05 075 V  Ig=05A
Veml2 — 10 20 V Ig=10A
RNF max voltage VNFmax 055 075 085 v 13
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HA13455

Electrical Characteristics (cont)

Parameter Symbol Min Typ Max Unit Test Conditions  Pins  Notes
FG amplifier Bias voltage VEG 23 25 27 \ 1
Input cutront leGi — — %10 HA Vo=25V 2
Qutput curent [e%e) 0.15 — 035 mA 3
Cutput low voltage VoL — — 1.2 v
Output high voltage VOoH 45 — — v
0sc Frequency fosc k13 50 70 kHz 9
Low level voltage Viose 105 130 155
High level voltage Viosc 316 330 345 v
Duty cycle Dosc 43 53 €3 %
Switching reguiator  Leakage current IcER 2 — — 1.0 mA Veg =30V 12
output block Saturation voliage Vsat R1 — 15 225 v lREG =1A
Vsat R2 — 18 25 v IReg = 18 A
Voltage regulator Min voltage VREG min 72 80 88 v Vps =30V 17
Max voltage VREgmax 72 80 88 VAN Vps =30V,
Vg=1.01030V
oTSD Operating temperature Tsd 125 — — 'C
Notes:
1. See figure 1.

2. VgaiH1 and Vg, H2 are the upper saturation mean voltages. VgaL1 and Vg, L2 are the lower saturation mean voltages.

|
° Rue =0.47Q
AVery
10mA A
0 Vref Voro

Figure 1 Buffer Amp Characteristics
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