HA13484NT

Three-phase Brushless Motor PWM Controliler with Digital Speed Control

Description

HA13484/NT are PWM control IC for general
use three-phase brushless DC motoer and have
following functions and features.

Functions

» Three-phase commutation circuit
» PWM control system

« Digital speed control system

« FG amp

» CLK oscillator

« Ready

» Direction

« Chip enable

« Current limiter

+ Hall amps input dis-connection protect
» Low voltage inhibit

Features
« Wide operating voltage range
4250245V

 Can handle various CLK frequency
« Can adjust limiting current by DC input

Ordering Information

Type No. Package

Preliminary

HA13484NT

(DP-30S)

HA13484NT

400mil 30pin plastic
shrink DIP (DP-30S)
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HA13484NT

Pin Arrangement
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Block Diagram
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HA13484NT

Table 1 External Components

Parts No. Recommended value Purpose Note
Rio1, R102 — Hall elements bias 1
R103, R203, Rao3 — For speed up

R104, R204, Rao4 — For limiting sink current 2
Rios, R2os, Raos — For limiting sink current 2
Rioe For stability

Rio7 — Bias for regurator 3
Rios 470 Q OSC stability 4
Ri1, R2 — Integral constant 5
Rt 6.8kQ Time constant ror PWM QSC 6
RNF — Current sense 7
Ci01, C102, C103 0.047 pF For stability

Cio04 20.1 uF Vce by-passing

Cios For stability

Cios 1.0 uF Filter for ready

Cio7 1.0 uF FG coupling 8
C1o8 10 pF AC coupiing for OSC

Cioo 4700 pF OSC stability 4
C1, C2 — Integral constant 5
Ct 2200 pF Time constant for PWM OSC 6
Q1, Q2, Qs — Source output transistor

Qa, Qs, Qs — Sink output transistor

D1, D2, D3, D4, Ds, Ds — Clamp diode

Xtal — Reference resonator 9
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HA13484NT

Notes: 1. Set Rio1, Rioz2 in order to get hall element output more than 100 mVee.
2. Rxos and Rxos should be designed as
Vee(V) — VBe(V) Vee(V)
20 ' 20

Where Vee is the base-emitter voltage of Q1 fo Qa.
3. Rio7 should satisfy the following equation.

Rxo4(kQ) > Rxos(KQ) 2

Vce ma(;((;g) -6.3 < Ri07(Q) < Vee mi(r;.(gla) -63
Table 3 Absolute Maximum Ratings (Ta = 25 °C)
item Symbol Rating Unit Note
Supply voltage Ves 345 ") 1
input voitage Vin 0to Vss v 2
Qutput current lout 30 mA
Vss input current Iss 60 mA
Power dissipation Pr 650 mw
Operating temperature range Topr -20to +70 °C
Storage temperature range Tstg -55t0 +125 °C

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

Notes: 1. Recommended operating voltage range as foliows.
Ves=42510345V
Vss = 4.2510 Vreg
2. ApplytopinA, B, B E,LandT.

Table 4 Electrical Characteristics (Ta =25°C,Vrs =24V, Vss =50V)

item Symbol Min Typ Max Unit Testconditions  Applica- Note
tion
terminal
Supply current Ips — 25 40 mA Vps=345V P
Iss - 2 30 mA Vss=60V S
Shunt  Reg. voltage Vieg 60 65 70 V lss=30t060mA S 1
reg.
Operating tegistance  Rd - = 15 Q Iss = 30 to 60 mA
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Hitachi America, Lid. e Hitachi Plaza » 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 » (415) 589-8300 149



HA13484NT

Electrical Characteristics (Ta = 25 °C, Vps = 24 V, Vss = 5.0 V) (cont)

Motor Input low voltage Vit - — 08 Vv B,B
ON
& input high voltage ViH1 20 -— — v
Molor
ON Input current In - = 10 pA  Vin=0VioVss B
It - &0 200 pA  Vin=0V B
IH1 - - H0 pA  Vin=Vss
Direction input low voitage Vi — — 10 V AEL
D1 &De
input middle voltage ~ Vimz 175 — 275 vV
Input high voltage Vike 35 - - v
Input current le - = #0 pA  Vin=0VtoVss
Hallamp Inputcommonmode  VH 21 - ves  V u,,
voltage range ~-1.9 vV,
w, —_
Hysteresis HYSH — 20 —  mv 2
Input current I - — #5 pA Vh=12V
Output  Leak current ICER —~  — 100 pA  VcE=345V Uy,
V.V,
Saturation voltage Vsat — — 04 vV lout = 20 mA W, W
Transition time tpHL — 025 -— s Ri=12kQtum-on U,V W
tpLH — 03 — us tum-off
PWM Rt bias voitage Vat — 126 — v Rt=6.8kQ D
0sC
Operating fp 5 - 100 kHz c
frequency range
Amplitude A - 20 - Vep
Error amp input current ler - - 5  pA  Vi=0toiQV T
Buffer Int. ref. voltage Vrefs - 075 — v R
amp
Voltage gain Gatl — -0 — dB PinOtoT T
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HA13484NT

Electrical Characteristics (Ta = 25 °C, Vrs = 24 V, Vss = 5,0 V) (cont)

Current  Input current let 5  pA Ver=01oVss Q
limiter
Offset voltage Vos -10 256 40 mV Veu=0lo1.0V
Charge Rt bias voltage VR — 126 — v Ri =15kQ N
Pump
Charge current lcHA — VRi — A Rt =15kQ 0
4R
Discharge Iois — VRi — A Ri =15 kQ2
current 4R1
Leak current loff — — 50 nA
FGamp Input bias voltage VFG — 195 — v F
Input resistance Rra — 800 - Q F.G
Input voltage range Vinre B — 50 mvpe
Noise margin nd — — 2 mVee Differential noise
ne — — 1.0 Ve  Common mode
noise
CLK OSC Maximumfrequency  fc - = 80 MHz |
Discri Count number N — 1024 — — —
Ready  Inputthreshold voltage Vi - Vieh — Vv 0 3
ViH3 — Vel — v
+3VceL
Output current ir+ - 300 -— pA  Vout=2V Source M
ir- — =300 — PA Sink
Qutput low voltage Vous - = 04 V
Qutput high voltage VoHa 45 50 55 V
PWM & Leak current IceRs - —_ HO pA  Vout=345V K, X
FG
monitor  Qutput low voltage Vois — — 04 V fout = 1.0 mA
Protect  LVIthreshold Vsd - 375 — Vv S
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HA13484NT

Notes: 1. See Figure 1. And Rd can be calculated as:
Rd(€2) = 33.3 A Vreg(V)
2. See Timing chart.
3. See Figure 2.
3
‘g’ VoHa
z A Vreg
@ =
E‘ § 2V
N Voia
0 30mA 6OmA I 0 Via Ving Vpin0
Figure 1. Figure 2.
4. Not necessary if the CLK 6. The PWM frequency fp can be
frequency is less than 4MHz. calculated as
5. The integral constant can be . Vat
deSign:dfaS 5 fp= BCILRL (Hz)
G
sn—;0—1 (rad/s) Where Vst is the Rt reference
voitage, 1.25 (V).
R2_ 4 woRNFNoJ 7. The limiting current lomax will be
R1 9.55 Va1 Getl Kt vei(v)
R1 < 30(kQ lomax = ———— (A)
1< (1 ) RNF(Q)
C”ﬁ wo Rz (F) 8. C1o7 can be designed using the
following equation as an guide
C2=10C+ (F) line.
Where 1
Ciorz———— F
wo=Servo loop’s time constant 1 2500 fra (F)
fra=FG frequency  (Hz) 9. The relationship between FG
D1=Frequency divider ratio frequency and X'tal frequency is
SNFEC:Jr{gnt sene:)e re(svsto; (9)] as follows.
o=Rotation number (rpm
VRri=Charge pump reference X'tal = M {Hz)
voitage, 1.25 V D2
Gctl=Control gain, 0.316 Where D1 and D2 are frequency
J=Inertia moment (kg:'cm-s2) divider ratio.
Kr=Torque constant (kg-crmv/A)
G HITACH)
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Timing Chart
. Hu Hv Hw
AN A\ N /N / ‘
Hall Amp o 7 7 4 N A — L\? vh
vee 7
U Out / ///// /P/vv/ﬁ/4
. [ DA,
Vee 7777, %
707 7007
ol %//// Y2,
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0 ///// /
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0
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ol
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0
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Application
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HA13484NT
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