ICs for Motor Panasonic
AN8420FBP (Under development)

Spindle/Voice Coil Motor Drive IC

Il Overview

The ANB4ZOFBP is an IC for the volce coll motor and
the spindle motor drive of the hard disk drive system
(HDD) . =

For the spindle motor drive, the acoustic noise level of
the spindle motor can be greally improved by the sensor-
less soft switch systlem.

The voice coil motor drive consists of the power amp.
circuits. Also, the ANB420FBP incorporates the auto-
retraction circuit which uses the B-EMF of the spindie
miotor, and the reduced voltage datection circuit. Thus, it i
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« Wide operating supply voltage range : The 5V and 12V RIS
m mpmrm 1404030 gﬂ

« Stant circuit supponed by the estemal clock input of spindls LTSy I

= Spindle sensordess function bullt-in 4B pin QFF Package [QFH0GE-P- |4 b}

+ Spindia snubber capacitor-less typa supported

« Small VCM cross-over distortion

+ Reduced voliage detection cirguit built-in

= Auto-retraction current adjustable by extemal resistor
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ICs for Motor

ANB420FBP
M Absolute Maximum Ratings (Ta=25T)
Farameter Symbal Ihnuﬁ_ Lmig
Supply voltage Ve 6.0 Y
Suapply cumment Ioe A
Supply voliage 2 Vi 15 v
Spindle moor supply valtage Vs 15 v
Spindle motor output vollage Vomn 15 v
Spindle motor peak Gautpul cusrent Lgeat1 1.5 A
Spindle motor max. gutput curmend Lowan 1.0 A
Voke coil motor output voltage W irnena 15 W
Woice coil motor peak cutput currest Lopwaz 04 A
Voice coil mobor ma_ ouiput Curment Lowun ) A
Retraction max. outpal current Lra 0.1 A
5V VREF max. output current Laras L [T
Inkerfioc input voltage Vi =03 to Ver, +0.3 v
Wers 1o MON, Ve 1o MON 'inpl.l. volinge Y =3 00 Ve +0.3 W
Power disipation Pa m'W
Oiperating ambient temperatume Tom =30 to +85 T
_Storage temperature Ty =55 to + 150 T
M Recommended Operating Range (Ta=25T)
' Parameter Symbal Range
Operating supply valiage | Ve 4.5V 10 3.5V
Operating supply volisgs 2 Voo 102V w 13,8V
SPD operating supply voltage ¥a 45V 10 Ve
M Electrical Characteristics (Voo =5V, Ve = 12V, Vs=12V, Ta=25+2T)
Parametes Symbol | Candition min | typ | max | Unit
Sleep Mode
Locy supply curmend | - Ve=V¥em —0LEY — — 08 A
Ve = VW —0LEY
Enable Moda
Lo supply cumrent Tenspt E{:"‘Hi:zv — 10 19| mA
Loz supply cument Lt :‘I=M:w — 5 10| mA
Lo supply cumrent o 3‘:;is:&w — 10| 20| ma
locy supply cusrent - xm-ﬂls:n.w — 9 17| mA
Panasonic
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ANBA20FBP ICs for Motor

B Electrical Characteristios (cont.) (Voo =5V, Vo =12V, Ve=12V, Ta=25+27C)

Paremeter Symbol Condition | mn | op | max | Unmit
SP-D Block o
B-EMF Detection System B
Commen-mode mpat voltige range L - 04 | — _‘:“E ¥
. . = V= Wn=2V — —_
ICOM ingut biss corrent Limi Vom=15V 4 0.6 4 i
Desection sensitivity level Via - 1 20| m¥
B-EMF detection resistance 1 Zui 10 20 | k0
B-EMF detection B2 Taz 29 5.8 BT | kn
B-EMF detection pwilching threshold velnge (High) | Viaowmi 1.12 14 | L68 Y
B-EMF detection swvikching threshold voliage ([Low) | Ve 06 [ 075 0 v
Logic Block i
U2, V2, W2 Terminal
— oo | T i | 83| 20| 7]
Logic check A Laec E:T; Eﬂﬁﬂ Termina] —135 | —110 | —75 | LA
Logie check A e | ok ﬁfﬂ Fermioal —08| — | 08| A
Logic check B Lo ﬁﬂﬁ"m Bs | 1mo| 157 aA-
Logic check B o mﬁﬁvm —135 | -0 | -75| A
Logic check B ko ffn? mfﬁfm ot —08 | — 08| mA
Sink Ssourcedalin curent Al A1= Tppsy + bapso 0.2 _— 335 2A
Sink cament U2, V2, W2 relative emor Al 20| — 20 [ waA
Source current U2, V2, W2 relative efror Aag =10 — 2.0 [IL,
EA Block
Open boop gain Agag f=1KH;z 40 5| — dB
Input bins current Tnin — 100 w100 A
Veen reference woliage Veen 23 25 27 v
Wher outpat impedance Zrvmzm L=t ImA — — 40 (4]
Panasonic
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ICs for Motor ANB420FBP

M Electrical Characteristics (cont.) (Ve =5V, Ve =12V, Vi=12V, Ta=25+2TC)

Parameter Symbul Condition | min | op | max | Unis
Drive Output System
Outpur saturaion voltsge (Vaur Upper) | Vaur | w7 — (018 — | 0| — v
Output saturation voltage (Vear Upper} | Vaum E:;r::vn — | — v
Ourput saturation voltage (Vass Upper) | Vaan | 'S0 MR o — | oos| — v
Output saruration voltage (Vs Upper) | Vian l"l':'f,_',;:,t;ﬁ Voa=1V — | o047 | — v
Cuipat saiuration voliage (Vegr Lower) | Viaps | Lur=01A — | o | — v
Cwiput saturation voltage (V. Lower) Ve L™ 14 —_— 038 | — v
Total output ssturation voliage 1 View | Wrou=VYan+Vian — | oss| 1a v
Todal outpat eaburation “Dll-#: Virows YVooows = Vaara Viam — 1.458 20 L'}
Output beak carment b PCI=0¥ — _— 1.0 mA
Cirive gain Guy Res= 101 003 | 037 | o | wiv
Cuerent limiter voltage Va | R==I0 024 | 027| 03 v
Drive output bower fixed voltage Yo 5‘;:‘13?” —_ 2 1 LY
Powar-On Time Short Brake Block
Sanuration voltage (Vs Lower) Vesar | lour=100mA | — | oos| os| v
inerface Input Block
CE Terminal
Input high voltage Viice f,,‘jf& — Voo hd
Input low woltage Wice o) — — v [ICsfor
Input high current o | V=42V ~15| -4| o8| aa [0
Input low current e | V=42V —300 | —180 | — A
YCMEME, VCMCGH, BRST,
SELECT, PC Terminals
Input high voltage Via 2| — | Vem v
Input low voliage Vi ol — LR W
Tnput high current Tsu Vi=1¥ -2 — 2 BA
Tnput low curment I V=2V -2 — 2| pA
Interiace Output Block
FG, FOR, PWRGOOD
Output high voltage Vi 5= =03mA o] 432 — A
Output low voliage Vie | ls=—05ma — | o | 05 WV
Manitor Block
MON3 reference voliage ™ | naso | 1245 | 134 | v
Maonitor Block | Vio-MON
Threshold voliage 1 T LIBD | 1245 | 1304 v
Hysteresis volinge 1 Vgt M| — 63 my
Monitor Block © Veer-MON
Threshold voltage 2 Vi gk 1160 | 1245 [ 1304 v
Hysteresis “H';I Wiesz | — 65 my




ANS8420FBP ICs for Motor

M Electrical Characteristics (cont.) (Veei=5V, Ve =12V, Vs=12V, Ta=25+27T)

Parameter | Symbol | Condition | mn | typ | max | Unit

Monitor Block : Delay :

POR delay output time Toecay C=0.1uF 20 — 80 m$

Vee-MON=1.5V

POR delay output current Ipror Veox=0.7V 12| — 18 A
Retraction Block

RET saturation voltage 1 VRETSATI K;%x()lii\s,()m A — 024 05 \Y

RET saturation voltage 2 VREeTsat2 KE?{E{SETO:T} Ylm= 50mA — 0.93 15 v

RET voltage Vrer Yea-MON=1V —. | 099 15 A

Veez~Rerour : Irer=50mA

Reference Voltage Block

S5V Vger reference voltage Vsvvrer 4.6 5 54 v
SV Vger output impedance ZsVVREF Iour=~—25mA —_ —_— 20 [0}
VCM Block
Ver, Veer -5 — 5 #A
Input bias current Is 10| — V£C22 \'
Common-mode input voltage range Vsp — — — —
Drive Output System
Vit . in1 ml Vvemen=2V
ansmission gain g Rs=1.00 0.9 1.0 1.1 AN
V/1 transmission gain 2 gm2 | growcn 08V 0025 | 025 | 0275 | AN
Input conversion offset voltage 1 Vofs! X:ﬂ‘f %szé_nRzL ;el;):S 27\, —200 | — 200 mV
Input conversion offset voltage 2 Vofs2 X;’g‘f%?&f; 3:3__? 27\, —200 | — 200 mV
No-signal time output voltage Voq 545 58 6.15 Y
Drive Output System
Output saturation voltage (Vear Upper) Vsan Lour=200mA — 085 | — v
Output saturation voltage (Vsar Upper) Vsar Tour=700mA —_— 12| — A%
Iour=200mA
Output saturation voltage (Vsar Upper) | Vaam | yoioy )y — | o015 — v
Output saturation voltage (Vsar Upper) Vsams I\?;T<=\ZCC2_ v — 0.5 — v
Output saturation voltage (Vsar Upper) Vsars Iour=200mA — 025 | — v
Output saturation voltage (Vsar Upper) Vsats Toyr="700mA — 05 | — \'
. Tour=200mA —_
Total output saturation voltage Vsar Vears=Vsam + Vsars 1.1 1.5 \'
. Tour=700mA
Total output saturation voltage Vsats Vsats=Vsama+ Vsaze - 1.7 23 v
Output bias current Im —_ 4 10

— 5332352 DEI].E"!BE.‘ ‘T_TE“-
Panasonic
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ICs for Motor

AN8420FBP

M Electrical Characteristics (cont.) (Vcci=5V, Ve =12V, Vg=12V, Ta=25+2T)

Parameter

l Symbol I

Condition l min | typ I max ‘ Unit
OP1, OP2
Input bias current Yinop —100 | — 100 nA
Input offset voltage Vosop —10 | — 10 mV
Common-mode input voltage range Vemop 0| — _V<1:c§ v
Open loop gain Gop f=1KHz 40 55 —_— dB
Gain band width Bop Gop=0dB 100 500 — kHz
Output high voltage Vohop | lout=—1mA VEC 22 — -
OP1 output low voltage Volopt lout=1mA — — 1.1 \%
OP2 output low voltage Volop2 lout=1mA — 0.1 03 v
M Electrical Characteristics (Design Reference Values) (Ta=25+27T)
The following values are design reference values but not guaranteed ones.
Parameter [ Symbol | Condition I Reference value Unit
SPD Block
EA Block
Gain/Band width product | fs ] 1.0 MHz
Thermal Protection Circuit
Thermal protection operation temperature Te 150 T
Hysteresis temperature Ty 25 T
VCM Block
OQutput gain band width 1 Bi X;’;”;‘b: 20V, gm=—3dB 68 KHz
Output gain band width 2 B: K;’g’%z 0.8V, gm=—3dB 73 KHz -
Tour=0.1Amms, R.=10.50 lhﬁgtzr
Output distortion ratio 1 Di Vvemen=2.0V, Rs=20 0.5 %
f=500Hz
Iour=0.1Arms, RL= 10.5Q
Output distortion ratio 2 D2 Vvemen=0.8V, Rs=20 0.5 %
f=500Hz

M b932452 0012937 939
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ANB420FBP

ICs for Motor

M Pin Function Descriptions

Pin No. Pin name Terminal description Function
1 PG Power ground Ground terminal for power block
2 DELAY Delay setting terminal Displays the “High” of PWRFGOOD output and POR output.
3 CE Chip enabling terminal st:;;;; tlhnglcl::.ri(:; :g;l;l_;xtxigo ;he IC operation and “High” input for
4 Veee—MON | Ve, monitor terminal Monitors the voltage which is resistance-divided from the supply voltage of Vo
5 MON3 Monitor terminal 3 Outputs the reference voltage of the Ve and Ve power supply monitor circuit.
6 Vear Power supply terminal 1 Connects the 5V system power supply with power supply input of control block.
7 Viert Reference voltage input Outputs the reference voltage of speed control block.
terminal 1 (SPD) The reference voltage output is 1/2Vecr.
8 SG Signal ground Ground terminal for signal block
9 ouT Error amp. 1 output terminal Output making the speed control
10 INIL Exror amp. 1 reverse-phase input terminal | Inputs the speed control signal,
11 IN1H Exror amp. 1 normal-phase input terminal | Inputs the speed control signal.
12 PCI Ourrentfeedhck system phase compensation termial | Compensates the phiase for loop of the current feedback system.
3 | SELECT |FGoutput switching terminal | Sw/Ehig ierminel for PG output, 'LOW” input for FG output |
14 w2 Trapezoidal wave shaping U2, V2 and W2 generate the slope wave for synthesizing the
terminal (3) trapezoidal wave.
15 V2 Trapezoidal wave shaping U2, V2 and W2 generate the slope wave for synthesizing the
terminal (2) trapezoidal wave.
16 U2 Trapezoidal wave shaping U2, V2 and W2 generate the slope wave for synthesizing the
terminal (1) trapezoidal wave.
17 PG Power ground Ground terminal for power block
18 MON1 Monitor terminal 1 Monitors the trapezoidal wave maximum voltage.
19 ST |SPD start terminal g Eny for ST synchronous operation mode.
20 FG FG output terminal FG-outputs.
21 BR Short brake terminal “High” at power-on to work the short brake for SPD.
Can switch the VCM gain between 1 and 1/2.
22 VCMCH Gain switching input terminal “High” input for VCM gain to 1
“Low” input for VCM gain to 1/2
23 5V Vger 5V Vger terminal Terminal outputting the reference voltage of 5V
24 PC External clock input terminal (I)an:::ta ttlvaorlxln;ln(;agl :or external clock when the SPD is used in synchronous
25 w W-phase drive output terminal Drives the W-phase of SPD.
26 Veei™MON | Ve monitor terminal Monitors the voltage which is resistance-divided from the supply voltage of V.
27 v V-phase drive output terminal Drives the V-phase of SPD.
23 VCMENB | VCM enabling terminal tr;}{)/vCVMuéIl)r%tu tlct) g;:gfi othne VCM operation and “High” input to stop
29 U U-phase drive output terminal Drives the U-Phase of SPD,
30~33 PG Power ground Ground terminal for power block
34 CS1 Drive current detection terminal 1 | Detects the current flowing in the motor to limit the max. current.
35 CS2 Drive current detection terminal 2 | Detects the current flowing in the motor to limit the max. current.
36 UIN U-phase B_EMF detection terminal | Receives the B_EMF input of U-phase.
37 VIN V-phase B_EMF detection terminal | Receives the B_EMF input of V-phase.
38 WIN W-phase B_EMF detection terminal | Receives the B_EMF input of W-phase.
39 COM Neutral point input terminal Inputs the neutral point voltage of spindle motor.
40 Vs Motor drive power supply When Vee: is sufficiently high voltage, the surplus voltage is applied

terminal (SPD)

to Vg of the source side output transistor.

644
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ICs for Motor

AN8420FBP

# Pin Function Descriptions (cont.)

Pin No. Pin name Terminal description Function

41 Ve 5V Vger power supply terminal Power supply terminal to make up the reference voltage of 5V Vggg.
42 VRer2 Reference voltage input terminal 2 (VCM) | Inputs the reference voltage.
43 Ve Control input terminal Inputs the control voltage.
44 Rs Current detection terminal Detects the current flowing in the VCM.
45 Veez Power supply terminal 2 Connected to the 12V system power supply through the power supply input of power block (VCM).
46 Vm Motor drive power supply terminal (VCM) | VM terminal for VCM

47~50 PG Power ground . Ground terminal for the power block
51 RETOUT1 Retraction output terminal 1 Retraction output
52 RETOUT2 | Retraction output terminal 2 Retraction output
53 OUT1 Amp, output terminal 1 Connects the current detection resistor between OUT1 and RS.
54 ouT2 Amp. output terminal 2 Connects the load coil between OUT2 and RS.
55 RET Retraction monitor voltage terminal | Monitors the retraction voltage.
56 PWRGOOD | Power supply monitor output terminal 1 Y Clgzlgzacﬁut?: f,;?:?;fﬁ;{:fet “?g]tt};g:_thc supply voltages Vec: and
57 POR Power supply monitor output terminal 2 op?rlagt?on?;t:feu :l:)r;;i;;:‘tes that the supply voltage Vcc, reaches the
58 OP1IP Operational amp. 1 normal-phase input terminal | Normal-phase input terminal for operational amp.
59 OPI1IN Operational amp. ! reverse-phase input terminal | Reverse-phase input terminal for operational amp.
60 OP10UT Operational amp. 1 output terminal | Output terminal for operational amp.
61 OP20UT Operational amp. 2 output terminal | Output terminal for operational amp.
62 OP2IN Operational amp. 2 reverse-phase input terminal | Reverse-phase input terminal for operational amp.
63 OP2IpP Operational amp. 1 normal-phase input terminal | Normal-phase input terminal for operational amp.
64 PG Power ground

Ground terminal for power block

IR 6932852 0012939 701 W
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ICs for Motor

Il Board for Evaluation (1)

ANS8420FBP
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ICs for Motor

AN8420FBP
M External Parts
Pin No. Purpose Recommended value
Rl For LVD R1=12kQ)
R2 R2=68k(2
R3 For speed control —
R4
RS For LVD R5=12k(}
R6 R6=4.7k 0}
R7 SPD common filter 3300
RS SPD current sensing — (0270)
R9 For power dissipation —  (0330)
R10 For stability R10=519Q
R11 R11=1082
R12 Set retract current —_ (200)
R13 VCM current sensing — (o)
R14
R15 For stability — (20)
R16
R17 For power dissipation — (12002) ar2SmA
R18 Protection resister 10k Q
R19
C1 For POR delay —  {01uP)
c2 Filter 0.043 uF
C3 For speed control —
C4
C5 Control amp phase compensation 0.22 uF
Cé
C7 Trapezoidal waveform shaping —  (0.0224F)
Cc8
c9 Filter 0.001 »F
Cl0 Filter 0.043 uF
clt SPD common filter 0.22 4F ICs for
Motor
Cl12
c13 B_EMF filter —  (0.0334F)
Cl4
C15 For stability 022 4F
Ci6
C17 Power supply by-passing Z1.0u4F
C18
C19 For stability —  (0224F)
Cc20
C21
Cc22 Power supply by-passing — (0.001 ,.F)

. M L932852 001294) 36T L
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AN8420FBP

le for Motor

B Board for Evaluation (2)
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ICs for Motor

AN8420FBP

H External Parts

Pin No. Purpose Recommended value
R1 For LVD R1=12kQ
R2 R2=68k
R3 For PWM —
R4
RS ForLVD R5=12kQ
R6 R6=4.7kQ
R7 SPD common filter 3300
RS SPD current sensing —_ (027%)
R9 For power dissipation — (0330)
R10 For stability R10=510Q
R11 R11=100
R12 Set retract current — (200)
R13 VCM current sensing — (1.0Q)
R14
RIS For stability —  (220)
R16
cl For POR delay —  (0.14F)
C2 Filter 0.043 uF
C3 For PWM —
C4 Control amp phase compensation 0.22 uF
Cs
C6 Trapezoidal waveform shaping — (0.022 «F)
Cc7
C8 Filter 0.01 «F
co Filter 0.043 »F
C10 SPD common filter 0.22uF
Ci1
C12 B_EMF filter —  (0.033xF) -
c13 ICs forE
Cl4 For stability 0.22 uF Motor E
C15 =
Cl16 Power supply by-passing 20.1 uF
C17
Ci8
C19 For stability — (022uP)
C20

Ml £932852 0012943 132 BN
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AN8420FBP

ICs for Motor

[ ] Sensor-less Drive Block Application
1. Drive Principle for sensor-fess IC (AN8420)

The drive circuit of the sensor-less motor detects the B—EMF which is generated in the motor coil and operates the circuit by

using it as the rotor position signal.
The ANB420 consists of the three-phase full-wave drive circuit.

AN8420SPD

Servo command
Torque control
Speed control Logical control Output
circuit
FG
External clock %
Start circuit B—EMF
(internal OSC1) ) detection circuit
————0

In order to start driving the sensor-less spindle motor for fixed commutation number, it excites the coil by force, timing with

the internal OSC in the start circuit, This is called start mode.

In the start mode, the excitation is started in the fixed sequence, independent on the position of stator and rotor magnets. It
may move slightly to reverse direction in some position, however, it should follow the normal direction sequence in view of the
circuit. In the start mode, electromotive force (B—EMF) is generated in the coil. The detection circuit detects this electromag-
netic force (B— EMF) and the logical control receives input of that force to start the output circuit. This is called the detection

mode.

Adsorption of head on disk which requires large start torque of the motor can be reduced through harmonics excitation of the

coil by the external clock.

El b932452 001294y 079 MW
Panasonic
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AN8420FBP

ICs for Motor

» Setting the commutation frequency in SPD start mode

(1) QSC1 (Triangular wave oscillation terminal)

OSC1 is an oscillation terminal which sets the commutation frequency at operation start.
The commutation frequency at operation start is expressed by the following formula :

8 C

_foscl _ 1 5 1 1
femf—T =78 X X—= XT’EXICHXK

where :
femf . Commutation frequency

CE —————— 8pulses

. External capacitance

frequency .
foscl ; triangularwave oscillation Ve .
Ieu

0sCl - K

Reference voltage inside IC (approx. 2.5V)
Reference voltage inside IC (approx. 20 zA)

. Dispersion factor

ST

o Detection

\
y

A

Synct operation mode

mode

o >

2msec or more —»~ -

05C1

u2 N

V2

w2

7 L

U Middle /

Low

High

Low

High

w Middle

AN
N

Low

MON2

FG motor
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ICs for Motor AN8420FBP

« Filter for B—EMF detection and noise rejection
(2) UIN, VIN and WIN (U-, V- and W-phase B—EMF detection terminals)
* In order to reject the noise such as of electromotive force which is generated from the motor, the capacitor for filter is connected.
* When the constant of the capacitor for filter is set too large, the optimum energization timing during the rated rotation of
spindle motor is missed, and the consumption current during the rated rotation of spindle motor is increased. Therefore, the
constant should be set, taking into consideration the relationship with the spindle motor,
The phase deviation from the optimum energization timing during the rated rotation due to improperly set CR time constant,
8 can be given in the following simple calculation :
6 =CXRXGSE-X360 (DEG) '
. Rated rotation number (rpm)
. Motor pole number
. Time constant of B—EMF detection filter
: Time constant of B—EMF detection filter (built in IC)

Q0w Z

» Automatic switching of B—EMF detection resistor with speed increased
Fig. 1 shows the B—EMF detection block.
The B—EMF detection terminal of U-, V- and W-phase is connected with the drive output terminal of U-, V- and W-phase
through the resistor (R1=20kQ, typ.).
As shown in Fig.1, the resistor (R2=8k (), typ.) is connected with R1 in parallel by the trapezoidal wave maximum output.
Fig.2 illustrates the automatic switching by the MON1 of B —EMF detection.
When the speed of spindle motor is increased, the MON1, the maximum output of trapezoidal wave of U2, V2 and W2. is de-
creased, corresponding to the rotation number of spindle motor,
The auto-switching function for B—~EMTF detection resistance is provided in order not to increase the consumption current dur-
ing the rated rotation when the time constant of the B—EMF detection filter should be set large because of desired spindle motor
start.
When the speed of spindle motor is increased, the voltage of MON1, the maximum value of trapezoidal wave is decreased.
Then, when the maximum value of trapezoidal wave reaches 0.9 V, the resistor which is connected between the B—EMF detec-
tion terminal of U-, V- and W-phase and the drive output terminal of U-, V- and W-phase, is switched to the value . R=
R1/R2=20k Q/8k Q =approx. 5.7k Q2. ICs for
When the B—EMF detection resistor switching function by the MON1, the maximum value of trapezoidal wave is not used, [Motor
the MONT1 terminal should be connected to the GND or MON3 terminal.
The COMMON filter should be used when the voltage applied to the COM terminal exceeds the input voltage range.

M 6932852 0012947 848 WA
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B--EMF Detection Block Diagram

A
TN

.

? COMMON
WIN filter

T

RIH] mé] Ri[] R2|; Ri[] ||

——

R2
. l
CoM
) ) } I T
Y -
J —)_4_—0_/‘(\’\__4
I v
COMMON
Yt o
v
(o
w
MOTOR
ﬂ.:
o ( A)
Threshold level R3 T
High 1.5V £ MONI
Low 0.9V
Trapezoidal wave maximum output § v |_
| —
Energization phase switching logic slope production v2
11
10
w2
A .
[ Rrixa0k
R2%=6K
R3%30K
Fig.1
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» Auto-switching by MON1 of B—EMF detection
Fig 2 illustrates the motor rotation number N and FG proportional to the motor rotation number when the speed of spindle motor

is increased ; the voltage waveform of MONI, the trapezoidal wave maximum value ; and switching of resistance R built-in the
IC of B—EMF detection filter.

FG, N
(240Hz) 3600rpm

(80Hz) 1200rpm

(48Hz) 720rpm

(30Hz) 450rpm

0

MON1

Approx. 2.4V

Approx. 0.9V

Approx. 0.3V

Image illustration of motor rotation number N and FG

When 8-pole
motor is used

Image illustration of the voltage
waveform of trapezoidal wave
maximum value, MON1

Approx. 1.5V threshold level

0.9V threshold level

\

When capacitor of U2, V2
and W2 issetto 0.02 A uF

T
Switching of the resistor built-in
IC of B —EMF detection filter
R1=20k0
RIR2=57k Q)
T

Fig.2
M 6932452 0012949 k50 EH
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(3

(4)

= 250mV

Trapezoidal wave shaping terminal (Capacitor of U2, V2 and W2)

Its set constant is related with the number of poles of three-phase motor, as shown in the following .
Ex) When the motor with 8 poles is used :

C . Capacitance value of capacitor of U2, V2 and W2

V : DC voltage (200 to 400mV)

i : Constant current (10 zA)

t . FG (three-phase pole) cycle X 1/6

Q=CV=it“'

FG frequency under 3600 rpm of three-phase 8-pole motor .

= 3600pm o 8-pole
FG 60sec X 2

=240Hz

T= 24(§Hz =4.17sec

t= % XT=695 usec

Q=it=10 £A X 695 usec=6.95X10~2 (q)

Setting V=316mV (DC=200mV to 400mV),

Therefore, when it is used under the rated rotation number of 3600rpm in case of three-phase 8 poles motor, the capacitance
value of capacitor of U2, V2 and W2 is 0.22 F.
When a motor with 4, 6 or 12 poles is used, follow the above example to review the constant.

Drive Amp.
The AN8420FBP is an IC of current drive type. The motor drive current I, is determined by the voltage of OUT terminal, as
shown in Fig.3.

Res

o_Gio . _025
En Res Res
/
Vref ) ouT
Fig.3 Drive Characteristics

656
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(7) Servo circuit
The following shows an example of the servo circuit using the PWM input :
(Ex. 1) (In case of speed control for INIH with DC voltage)

r\VREFl

T @, O

1/2Vecl VREF | =1/2Vccl

+

';T f\OUT\
~ ./

r 1 I
\JIML

I

INIH
)——-——I—MM—O PWM input

(Ex.2) (In case of variable servo system gain)

KLVREFI
I ) I
+ 1/2V¢el VREF | =1/2V¢cl
il r@‘”‘
~ ./
L _l_ ICs for
- 3 Motor
z | e T e
NN S w—0
PWM input
L INIH

I
\,

Fig.4
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* VCM operation description

(8) Relationship among Vcr. (control voltage), Veer2 (reference voltage) and output voltage

The following shows the relationship among Ver,

Vgee2 and output voltage Vgsl ©
(i) When VCMCH=High,
Vnsl == Vcn, - VRBFZ
(ii) When VCMCH=Low,

Output current I, flowing in the coil is :

1= Vsl
L= RSI

Ven

VCMCH

(9) Image illustration of the input and output DC characteristics
Fig.6 is the input and output characteristic dhart, under the following condition ; Vec=12V, Rs=20Q, VCM (RL) =150}

gm=0.5 (A/V).

The current flowing in the VCM when
| Ve —Vrer | =125V : IL=625mA

In addition, Ry resistor connected between Vec2 and
Vu terminals should be used when large load of power
dissipation is applied to the package.

Refer to Fig.7.

B 0932852 0012952 145 WW

GAIN
CONTROL

DC
1 225 35 DC (V)
Vas!
OUT2
Vi
Veu
OUT!
V;?sl
¥ 1
—1.25 0 125 DC (V)
Fig.6

Panasonic
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Diagram of monitor block, retraction block, and the AN8420VCM

e RM |

p:
$
RI RI k
L g
/
R4
R2 R3 — N v
Ven C BA] — -
\ R4
; — &h K\OUTI
}4 3} / WJ
R4
vier ()—BaZ 3 — $
RI RI S
— = )
L )
R2 R3
RS
™1 ng
VCMCH C\ RS
/ L - )
S>—L o1
J_ [ OUT2
I — L
4 spindle
Ve2 U V W
Vo2 p
Low:retracto off RET
P
3 High:retracto on - (

3 -
‘—/

RETRACT

)
<
%

I
{*F/
7Y

ICs fol
Motor

I—O—— DeLAY
T )

7

RETOUT2

POR PWRGOOD

Fig.7
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+ Voltage monitor and retraction furiction

(10) Voltage monitor
By the voltage monitor function, Vel and Vec2 can be monitored.
The monitor fanction for Vecl which is built in the IC is related to the DELAY, PWRGOQOD, POR and RETRACT functions.
The following shows the threshold level set by Vol monitor ©
(Vecl 1L—H)  Viv=440 (V) (typ)
(Veel TH—L)  Vipv=425 (V) (typ)
The monitor function for Voc2 which is set with external resistance is related to PWRGOOD, POR and RETRACT functions.

The following calculation gives the threshold level set by Voc2 monitor ©

vez=BER2 v 0 (Va2 1 L—H)

Vez=BLERZ (v on— VEysteresis width)  (Vec2 : H—L)

VHysteresis width=47.5mV (typ)

Vee2
R 2
Voc2—MON
a
\r >—
Rl %
r# ’;r VMmoN3
Fig.8

The following shows the image illustration of DELAY, PWRGOOD and POR by the voltage of Vel and Vc2.
(Ex. 1)

Vec2
R II;-IRZ Vmons / \ .......... R II;.IRZ (VMON3 — VHysteresis width)

440_‘]4/ 7 N \L“sv

=Y irvaav (typ)
i:2.5uA (typ)

PWRGOOD

Fig.9
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(Ex.2)

Vo2 RIEIR 2 (Vmons— VHyslerssvswid\h)
RII:RZ Vmons == / Vecl
.f!-.‘.*.QY/
/ 1.2V,
DELAY
=LV (viav (typ)

Fal i ii25uA (typ)
POR
PWRGOOD

Fig.10
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*» Retraction function

The AN8420FBP has the forced retraction function at power-on and the retraction function at power-off.

The retraction function at power-on uses the power supply of VCC2 and the back electromotive force of spindle motor.
When “High” signal is applied to the forced retraction terminal, CRET, the retraction circuit starts operation. On the other hand,
when “Low” signal is applied to it, the retraction circuit does not start operation.

The retraction function at power-off uses the back electromotive force of the motor,

In addition, the retraction current flows from the RETOUT1 terminal to the RETOUT?2 terminal.

(Ex. 1) Image illustration of the terminal voltage at retraction

Vec2

R1+R2

Rl (VMON3 - VHysmsis vmth)

Veel

425V \

RET Approx. 3V

RETRACT i
OFF _ RETRACT ON Uncertain

Fig.11
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(Ex. 2)
Vec2
R l‘:lR 2 {(VMoNs — Viysieresis width)
Veel
N
425V
RET Approx. 3V
RETRACT
OFF RETRACT ON Uncertain
Fig.12
(Ex.3)
Vec2
Vo2 RI+R2 =
v
R ]i-{lk 2 (VMON3 - VHysleresis widlh) Rl mons 'Cs for
Motor
Vcc i / voor
~N
425V 44v
RET Approx. 3V
RETRACT RETRACT ON RETRACT
OFF OFF
Fig.13
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