ICs for Motor

Panasonic

AN8420FBP (Under development)

Spindle/Voice Coil Motor Drive IC

H Overview

The AN8420FBP is an IC for the voice coil 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 greatly improved by the sensor-
less soft switch system.

The voice coil motor drive consists of the power amp.
circuits. Also, the AN8420FBP incorporates the auto-
retraction circuit which uses the B-EMF of the spindie
motor, and the reduced voltage detection circuit. Thus, it
is optimum composition for HDD.

B Features

« Wide operating supply voltage range : The 5V and 12V
systems supported

« Start circuit supported by the external clock input of spindle

« Spindle sensor-less function built-in '

« Spindle snubber capacitor-less type supported

« Small VCM cross-over distortion

« Reduced voltage detection circuit built-in

« Auto-retraction current adjustable by external resistor
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AN8420FBP |ICs for Motor

M Block Diagram
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ICs for Motor AN8420FBP
Il Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Rating Unit
Supply voltage Veer 6.0 \"
Supply current Icc mA
Supply voltage 2 Veer 15 A%
Spindle motor supply voltage Vs 15 \'
Spindle motor output voltage Vosep 15 v
Spindle motor peak output current Topeaki 1.5 A
Spindle motor max. output current Tomaxs 1.0 A
Voice coil motor output voltage Vovem 15 v
Voice coil motor peak output current Topeakz 0.8 A
Voice coil motor max. output current Tomaxz 0.7 A
Retraction max. output current Tomax 0.1 A
5V VREF max. output current Tomex 50 mA
Interface input voltage Vu —0.3t0 Va1 +0.3
Veer to MON, Ve to MON input voltage Vi —0.3to Veer 0.3 \Y%
Power dissipation Pp mW
Operating ambient temperature Topr —30to +85 T
Storage temperature Teg —55to0 +150 T
l Recommended Operating Range (Ta=25C)
Parameter Symbol Range
Operating supply voltage 1 Veer 4.5V to 5.5V
Operating supply voltage 2 Veer 10.2V to 13.8V
SPD operating supply voltage Vs 4.5V to Ve,
B Electrical Characteristics (Voo =5V, Ve, =12V, Vs=12V, Ta=25+2C) ICs forEE
Parameter | Symbol | Condition l min I typ ’ max | Unit Motor §
Sleep Mode
Iccr supply current Liteept Vee=Vee —0.8V -— — 0.8 mA
VCE A Vcc] —0.8V
Icc; supply current Totee — — 0.8 A
ccz SUPPLY & o7} Iec2=Tycea T 1Ivs m
Enable Mode
VCE =0.8V
I 1 t —
cc1 supply currens Tsuup1 Vyerena =2V 10 19 mA
VCE =0.8V
I 1 t — A
ccz supply curren Tuup2 Vverens =2V 5 10 m
VCE =0.8V
I )\ t —_ A
cc1 supply curren Tstups Voorms= 0.8V 10 20 m
— A
Icc: supply current Totups Vyeusns=0.8V 9 17 m.
Panasonic

639



AN8420FBP

|ICs for Motor

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

Parameter | Symbol ‘ Condition | min 1 typ | max | Unit
SP-D Block
B-EMF Detection System
Common-mode input voltage range Vems 04 | — _\icg \Y%
COM input bias current Teont gm :YIF ;}V N=2V —4 —0.6 4 sA
com= 1.
Detection sensitivity level Vst -20 1 20 mV
B-EMF detection resistance 1 Zri 10 20 30 kQ
B-EMF detection R2 Zra 2.9 5.8 8.7 kQ
B-EMF detection switching threshold voltage (High) Vmoniu 1.12 1.4 1.68 v
B-EMF detection switching threshold voltage (Low) Vmon 0.6 0.75 0.9 A\
Logic Block
U2, v2, W2 Terminal
. ST=High=2.0V
Logic check A Tarc CLK Input to PC Terminal 8.5 12.0 15.7 LA
. ST=High=2.0V R =
Logic check A Iepc CLK Tnput to PC Terminal 13.5 11.0 7.5 HA
. ST=High=2.0V _ X
Logic check A Izec CLK Tnput to PC Terminal 0.8 0.8 #A
Logic check B i fg; I;,‘}VI\VL:VS&VIHP“ . 85| 120 157| uA
Logic check B Teo %}? I;;;VI\VI:VS%VIHW —135 | —110 | —75| A
. ST=Low=0.8V
Logic check B I UIN, V(;g, WIN Input —0.8 — 0.8 1A
Sink/source/delta current A1 A1=1Ippsi +Iepso 02| — 35 HA
Sink current U2, V2, W2 relative error Al —2.0 — 2.0 HA
Source current U2, V2, W2 relative error Also —2.0. — 2.0 HA
EA Block
Open loop gain Agac f=1KHz 40 55 — dB
Input bias current Ieas —100 20 100 nA
Vrer reference voltage ‘VREF1 2.3 2.5 2.7 A\
Vrer1 output impedance Zyrer1 Tow=t1mA — — 40 Q
Panasonic
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ICs for Motor

ANB8420FBP

M Electrical Characteristics (cont.) (Vcei=35V, Ve =12V, Vs=12V, Ta=25+2C)

Parameter | Symbol l Condition ’ min | typ | max | Unit
Drive Output System
Output saturation voltage {Vsar Upper) Vsari i?s;::;i):lécs — 0.9 — v
Output saturation voltage (Vsat Upper) Vsar2 i(/)UT :_; liv — 1.1 — v
cc2=Vs= Vs
Output saturation voltage {Vsar Upper) Vsars IO(U\T/:_!__VO' 1>A Vewr—1V — 005 | — v
st Vs ce2
Output saturation voltage (Vsar Upper) Vsams IO(U\T,:_,__V“\) Ve —1V — 0.47 — v
sT Vs cc2
Output saturation voltage (Vsar Lower) Vsats Tour=0.1A — 0.05 — \'
Qutput saturation voltage (Vsar Lower) Vsats Iour=1A — 0.38 — v
Total output saturation voltage 1 VoLt VroL1 = Vsati T Vsats N 0.95 1.1 A%
Total output saturation voltage 2 Vo2 VroL2= Vsar2 1 Vsats N 1.48 2.0 v
Output leak current Trcax PCI=0V —_— — 1.0 mA
Drive gain Gp Res=10 0.03 0.37 0.41 \7i'
Current limiter voltage Veu Res=10 0.24 0.27 03 v
Drive output lower fixed voltage Vo \R,Z:z é?v — 0.2 1 v
Power-On Time Short Brake Block
Saturation voltage (Vsar Lower) ! VEsaT Tour=100mA | —K ' 0.05 | 0.5 \'
Interface Input Block
CE Terminal
Input high voltage Vice _VSCSI — Vea v
Input low voltage Vics 0| — — v [ICsfor
Input high current e | V=42V 15| —4| o8] na [Motor
Input low current Tice V=42V =500 | —180 — uA
VCMENB, VCMCH, BRST,
SELECT, PC Terminals
Input high voltage Vi — Vea \
Input low voltage Vi — 0.8 \%
Input high current Tt Vi=2V —2 — 2 uA
Input low current I Vi=2V -2 — 2 HA
Interface Output Block
FG, POR, PWRGOOD
Output high voltage Vro Is=—0.5mA 3.0 4.32 —_ v
Output low voltage Vio Is=—0.5mA — 0.048 0.5 \'
Monitor Block
MON3 reference voltage Vaos | 1180 | 1245 | 1304 v
Monitor Block : Vep-MON
Threshold voltage 1 Vht High 1.180 1.245 1.304 \'%
Hysteresis voltage 1 Vhyst 40 — 65 mV
Monitor Block © Veco-MON
Threshold voltage 2 VIh2 High 1.180 1.245 1.304 \
Hysteresis voltage 2 Viys2 40 —— 65 mV
Panasonic
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ANS8420FBP ICs for Motor

M Electrical Characteristics (cont.) (Veci=5V, Ve =12V, Vs=12V, Ta=25x27T)

Parameter | Symbol I Condition | min ‘ typ | max I Unit

Monitor Block : Delay

POR delay output time ToeLAY C=0.1uF 20 — 80 mS

Veo-MON=1.5V
1 ccl -
POR delay output current DPOR Veor=0.7V 1.2 38 4A
Retraction Block
RET saturation voltage 1 VRetsatt \RIETC;;I:;IOII: ;‘—1“\5/0m A — 0.24 0.5 v
RET saturation voltage 2 VRETSAT2 XEC{E/I& Ijo;__'r} YIRETZ S0mA — 0.93 1.5 v
Vee-MON=1V
RET voltage Vier VEENRETOUTI Txer=50mA — | 099 15 v
Reference Voltage Block
5V Vger reference voltage Vsvvrer 4.6 5 5.4 v
5V Vrer output impedance Zsvvrer Iour= —25mA — — 20 0
VCM Block
Ver, Veem -5 | — 5 #A
Input bias current Iy 1.0 _ V£c22 v
Common-mode input voltage range Vsp y — N -
Drive Output System
- . Vvemen =2V
V/I transmission gain 1 gml Rs=1.00 0.9 1.0 1.1 AV
o . Vv =0.8V
V/I transmission gain 2 gm?2 R;’S" IC % Q 0.025 0.25 0.275 AV
A% =2V, R.=105Q
Input conversion offset voltage 1 Vofs1 R;ISAIC % Q VéTL __I: Vre;):s 57V —200 —_— 200 mV
Input conversion offset voltage 2 Vofs2 I‘{;’Q‘f‘@%;ﬂ& ;/——rel;):S ?7\, —200 | — 200 mV
No-signal time output voltage Voq 5.45 5.8 6.15 A\
Drive QOutput System
Output saturation voltage (Vsar Upper) Vsati Tour=200mA —_— 085 | — A
Output saturation voltage (Vsar Upper) Vsar2 Tour=700mA - 12 - \'
Tour=200mA
Output saturation voltage (Vsar Upper) Vsars \?;T< Vccer v I 0.15 — v
Output saturation voltage (Vsar Upper) Vsata %ﬁzzgggn_h?v _— 0.5 — A%
Output saturation voltage (Vsar Upper) Vsats Tour=200mA — 025 | — v
Output saturation voltage (Vsar Upper) Vsats Tour=700mA — 05| — \
Total output saturation voltage Vsary I\‘]);J:::zgg;l: FVaars _ 1.1 1.5 \%
Total output saturation voltage Vsats I\(,J;J:Tszl(\)/(v);ls_i_ Vears —_ 1.7 23 v
Output bias current In — 4 10 mA
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ICs for Motor

ANB8420FBP

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

Parameter | Symbol | Condition ‘ min ’ typ | max ' Unit
OP1, OP2
Input bias current Tingp —100 | — 100 nA
Input offset voltage Vosop —10 | — 10 mV
Common-mode input voltage range Vemop 0| — j’fcgz 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 VECZZ — — v
OP1 output low voltage Volopt lout=1mA —_ —_ 1.1 A\
OP?2 output low voltage Volop2 lout=1mA — 0.1 0.3 v

B Electrical Characteristics (Design Reference Values) (Ta=25+27C)
The following values are design reference values but not guaranteed ones.

Parameter | Symbol I Condition | Reference value Unit
SPD Block
EA Block
Gain/Band width product foa f 1.0 MHz
Thermal Protection Circuit
Thermal protection operation temperature Tr 150 T
Hysteresis temperature Tu 25 T
VCM Block
Output gain band width 1 B: X:gg?lz 20V, gm=—3dB 68 KHz
Output gain band width 2 B ‘R’;’g“zc*b: 0.8V, gr— B 73 KHz
Tour=0.1Arms, R =10.5Q
Output distortion ratio 1 D: Vvemern=2.0V, Rs=2Q 0.5 %
f=500Hz
Iour=0.1Arms, R .=10.50Q
D2 Vvemen=0.8V, Rs=20 0.5 %

Output distortion ratio 2

f=500Hz

Panasonic
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ANB8420FBP

[Cs for Motor

H 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‘;ll;gm"g E}rllgtgrfc(;rl teggl;g;igo ;he IC operation and “High” input for
4 Voea—MON | Ve monitor terminal Monitors the voltage which is resistance-divided from the supply voltage of Veea.
5 MON3 Monitor terminal 3 Outputs the reference voltage of the Veey and Ve power supply monitor circuit.
6 Vea Power supply terminal 1 Connects the SV system power supply with power supply input of control block.
7 Ve Refe.rence voltage input Outputs the reference voItage.of speed control block.
terminal 1 (SPD) The reference voltage output is 1/2Vcci.
8 SG Signal ground Ground terminal for signal block
9 ouT Error amp. 1 output terminal Output making the speed control
10 INIL Error amp. 1 reverse-phase input terminal Inputs the speed control signal.
11 INIH Error amp. 1 normal-phase input terminal Inputs the speed control signal.
12 PCI Current feedback system phase compensation terminal | Compensates the phase for loop of the current feedback system.
13 SELECT | FG output switching terminal mt‘?gir;%Se?;?;ﬁilfgirFFGGoil:ﬁti /}OW” input for FG output 1
14 W2 Trapezoidal wave shaping U2, V2.a.nd 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 w 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 I_;gﬁ%;&g fs(g :E’ar;flggo;ggs 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 Vggr SV Vger terminal Terminal outputting the reference voltage of 5V
2% PC External clock input terminal ir;[;lrlg tt;rlrlnri;l(?é efor external clock when the SPD is used in synchronous
25 W W-phase drive output terminal Drives the W-phase of SPD.
26 Vot ™MON | V¢er monitor terminal Monitors the voltage which is resistance-divided from the supply voltage of Veei.
27 v V-phase drive output terminal Drives the V-phase of SPD.
28 VCMENB | VCM enabling terminal ﬂ;g_‘\(;vcv;wn;;l)ructu tl(t> g;l:ll?;tei (E}rie 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 Ve 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

M 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 Vggr.
42 Vrer2 Reference voliage input terminal 2 (VCM) | Inputs the reference voltage.
43 Vero Control input terminal Inputs the control voltage.
44 Rs Current detection terminal Detects the current flowing in the VCM.
45 Veer 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 ch%gacﬁutg:l f)gg;%ifgfé },)gltggéthe supply voltages Vee, and
57 POR Power supply monitor output terminal 2 O;gﬁ?on?:g: i/lorllggz.tes that the supply voltage Ve, reaches the
58 OP1IP Operational amp. | normal-phase input temainal | Noormal-phase input terminal for operational amp.
59 OP1IN Operational amp. 1 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 OP2IP Operational amp. 1 normal-phase input terminal | Normal-phase input terminal for operational amp.
64 PG Power ground Ground terminal for power block

ICs for
Motor
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[Cs for Motor

ANB8420FBP

M Board for Evaluation (1)
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|Cs for Motor

ANB8420FBP

B External Parts

Pin No. Purpose Recommended value
R1 ForLVD R1=12kQ
R2 R2=68k
R3 For speed control —
R4
RS For LVD R5=12kQ
R6 R6=4.7k Q)
R7 SPD common filter 3300
R8 SPD current sensing — (0270)
R9 For power dissipation — (0330)
R10 For stability R10=51Q
R11 RI1=100
R12 Set retract current — (200Q)
R13 VCM current sensing — (1.0Q)
R14
RI15 For stability — (220)
R16
R17 For power dissipation — (120Q) at25mA
R18 Protection resister 10kQ
R19
Cl1 For POR delay — (0.1 uF)
C2 Filter 0.043 uF
C3 For speed control N
C4
C5 Control amp phase compensation 0.22 uF
C6
C7 Trapezoidal waveform shaping — (0.022 uF)
C8
C9 Filter 0.001 uF
C10 Filter 0.043 uF
Cl1 SPD common filter 0.22 uF
C12
Ci3 B_EMF filter — (0.033 uF)
Ci4
C15 For stability 0.22 uF
Cl6
C17 Power supply by-passing =1.0uF
C18
C19 For stability —  (0.22uF)
C20
C21
C22 Power supply by-passing — (0.001 4F)

Panasonic
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ANB8420FBP

B Board for Evaluation (2)
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{Cs for Motor ANB8420FBP

M External Parts

Pin No. Purpose Recommended value
R1 For LVD R1=12kQ
R2 R2=68kQ
R3 For PWM —
R4
RS For LVD R5=12kQ
R6 R6=4.7kQ
R7 SPD common filter 3300
R8 SPD current sensing — 0270)
RO For power dissipation — (0.33Q)
R10 For stability R10=510
RI1 RII=10Q
R12 Set retract current — (20Q)
R13 VCM current sensing — (1.0Q)
R14
R15 For stability —  (220)
R16
Cl1 For POR delay — (0.1 uF)
C2 Filter 0.043 uF
C3 For PWM —
C4 Control amp phase compensation 0.22 uF
C5
C6 Trapezoidal waveform shaping — (0.022 4F)
C7
C8 Filter 0.01 uF
co Filter 0.043 uF
C10 SPD common filter 0.22 uF
C11
C12 B_EMF filter — (0.033 uF)
c13 ICs for
C14 For stability 0.22 uF Motor
C15
Cl6 Power supply by-passing =0.1 uF
C17
Ci18
C19 For stability —  (0224F)
C20
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ANS8420FBP |Cs for Motor

B Sensor-less Drive Block Application

1. Drive Principle for sensor-less 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 AN8420 consists of the three-phase full-wave drive circuit.

ANB420SPD

Servo command
Torque control

Speed control Logical control Output /
circuit \ Motor
FG
External clock o?o
Start circuit B—EMF
(internal OSC1) OQC detection circuit
——-———o&)o—

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—EMEF) 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.
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AN8420FBP

[Cs for Motor

» Setting the commutation frequency in SPD start mode
(1) OSC1 (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 :

_ foscl _ 1 S 1 1
where !
femf . Commutation frequency . C External capacitance
foscl . triangularwave oscillation reduency V1 . Reference voltage inside IC (approx. 2.5V)
Iew . Reference voltage inside IC (approx. 20 uA)
0sCl1 K ! Dispersion factor
CE 8pulses |
ST .
~ Synchronous operation mode > Ezlcél::non
2msec or more
0SC1 -
U2 W4 AN 4 N
V2 /£ > “ Srt!
w2 4\ /j /—
High
U Middle /J \¥
Low /
High
v Middle / L
Low \ / \
High —
w Middle / \ /
Low \ /
MON2
FG motor
FG
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|Cs for Motor AN8420FBP

« Filter for B—EMF detection and noise rejection
(2) UIN, VIN and WIN (U-, V- and W-phase B—EMF dstection terminals)

¢ In order to rejeét 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,

6 can be given in the following simple calculation -

NXP

§ =CXRX-—gy55 X360 (DEG) .
N ! Rated rotation number (rpm)
P . Motor pole number
C [ Time constant of B—EMEF detection filter
R ! Time constant of B—EMF detection filter (built in IC)

» 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 (2, 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 MONI, 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—EMF 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 MONT1, 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 Q2 /8k Q) =approx. 5.7k Q).

ICs for

When the B—EMF detection resistor switching function by the MON1, the maximum value of trapezoidal wave is not used, |Motor

the MON1 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.

Panasonic 653




ANS8420FBP ICs for Motor

B—EMF Detection Block Diagram

+ -
< — 11
_ i
UIN
-t
Logic - B I I
VIN
%
- a I
_ L COMMON
WIN filter
R2[] RI[] r2[] Ri1[] R2f] Rif] ||
N
i 1 com
e] O
- Y -% —Y, 3
) o4
u
COMMON
O— V¥ —g
v
O—¥V—
w
MOTOR
—<
= Ll
Threshold level R3 ST
High L5V 1‘;; MON1
Low 0.9V
. . - 11
Trapezoidal wave maximum output LA
I{ w
3
) ]
Energization phase switching logic slope production v2
Il
LT
w2
T
R1=20K
R2%6K
R3=30K

Fig.1
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ANB8420FBP

« 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 MON1, the trapezoidal wave maximum value ; and switching of resistance R built-in the

IC of B—EMF detection filter.

FG, N
(240Hz) 3600rpm

Image illustration of motor rotation number N and FG

(80Hz) 1200rpm

(48Hz) 720rpm

(30Hz) 450rpm

‘When 8-pole
motor is used

0
MON1 Image illustration of the voltage
waveform of trapezoidal wave
maximum value, MON1
Approx. 2.4V
Approx. 1.5V threshold level
‘When capacitor of U2, V2
Approx. 09V 0.9V threshold level and W2is setto 0.02 A xF
Approx. 0.3V
0
R
Switching of the resistor built-in
IC of B—EMF detection filter
R1%20kQ
RI/R2=5.7kQ)
0

Fig.2

Panasonic
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ANS8A420FBP ICs for Motor

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

(4)

Tamax

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 :
_ 3600rpm 8-pole
FG 60sec . * 2
=240Hz

T= =4.17sec

S
240Hz

t= —é—- XT=695 psec

Q=it=10 A X 695 usec=6.95X 10" (q)

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

it 695X107° .
¥ = 3iexioe S0.0224F

C=
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.

250mV
Res

Gio . 025
Res " Res

& =

Vref ouT

Fig.3 Drive Characteristics
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{Cs for Motor ANS8420FBP

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

/\VREF 1
l‘ (J O
VREF | =1/2V¢el
12Vl
f
7;7‘ J\ OuUT 1
Z L/
+ l A\
\/IN!L

INTH
<> J_ V\/\/—O PWM input

;

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

f\ VREF |
l @, O
VREF | =1/2V¢cl
1/2Vccl
+
_ N OUT |
O

AA

J_ ICs for
2 T Motor

A W\,_O

PWM input

+ !
KR

INIL

INTH

)
Ny

Fig.4
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ANB8420FBP

[Cs for Motor

* VCM operation description
(8) Relationship among Ven (control voltage), Vrer2 (reference voltage) and output voltage

The following shows the relationship among Verw,
Vzer2 and output voltage Vgsl - Ver
(i) When VCMCH=High,
 Vrs1=Ver — Vrer2
(ii) When VCMCH=Low,

Veer
Vesl= Ver _ZVREFZ =
Output current I, flowing in the coil is :
VCMCH
I = Vgsl
L™ RS

GAIN
CONTROL

(9) Image illustration of the input and output DC characteristics
Fig.6 is the input and output characteristic chart, under the following condition ; Vec=12V, Rs=2Q, VCM (RL) =150
gm=0.5 (A/V).
N DC
The current flowing in the VCM when
| Ver—Vier | =1.25V © IL=625mA v i 225 35 DC (V)
In addition, Ry resistor connected between Vec2 and oA
RS
Vu terminals should be used when large load of power 10 OUT2
dissipation is applied to the package.
Refer to Fig.7. 4
VRL
6
Vet
4
2
Vﬁs . OUT!1
Y
0
—125 0 125 DC (V)
Fig.6
Panasonic
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ICs for Motor ANS8420FBP

Diagram of monitor block, retraction block, and the AN8420VCM

Vee2
I Vec2
2 RM|
Rl R1 :
— I
R4 \_ JV
R2 R3 1 M
Vet C BAIQ — T}
= R4
" — OUTI
+ - )
+ 1 h> -
R4
VReR2 8)—'3A2 — 1 - <
R1 R1 <>
R4 A
R2 R3
RS
[ e | Rs §
VCMCH C\ RS
/ I = |
N
. f LT
e + ./
ouT2

spindle

uv w
Vee2 P
] ’ ICs for
Low:retracto off RET J Motor
High:retracto on e v T >1

I
) o> 1/ S
Voc2 ’_‘l >
_MON RETRACT
j; RETOUTI
MON3

JEN

—] D
DELAY RETOUT2
DELAY

'

POR PWRGOOD

Fig.7
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AN8420FBP {Cs for Motor

» Voltage monitor and retraction function
(10) Voltage monitor
By the voltage monitor function, Vccl and Vec2 can be monitored.
The monitor function for V1 which is built in the IC is related to the DELAY, PWRGOOD, POR and RETRACT functions.
The following shows the threshold level set by Vel monitor :
(Veel 1 L—H)  Vupv=440 (V) (typ)
(Veel t H—L)  Vipy=4.25 (V) (typ)
The monitor function for Vcc2 which is set with external resistance is related to PWRGOOD, POR and RETRACT functions.
The following calculation gives the threshold level set by Vcc2 monitor |
R1+R2

Ve2=—x7— Vmom (Vee2 1 L—H)
Vo= Bl;_l&% (Vaons— VHysteresis width)  (Vee2 © H—L)
Vmons=1.2V (typ)
VHysteresis width=47.5mV (typ)
Vec2
R2 2
Vec2—MON
)
O pa—
RI 2
h* 1%. VMoN3
Fig.8
The following shows the image illustration of DELAY, PWRGOOD and POR by the voltage of Vccl and Vec2.
(Ex. 1)
Vec2
RIARZ vyiong coreeeees 4 N RI+R2 (VmoN3 — Vysteresis width)
Ri R1
Veel / \
440V oo, / AN 425V
1.2V
CV
==Y i /V:12V (typ)
DELAY Ve { <i12.5 uA {typ) —
POR
PWRGOOD
Fig.9
Panasonic
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AN8420FBP

(Bx. 2)

DELAY

RI+R2
Rl

Vel

\ _______ 425V

N

N\

POR

cv <V:1.2V (typ)
i

= 2.5 A (typ)

)

PWRGOOD

Fig.10

(Vons — Viysteresis wictn)

Panasonic
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ANS8420FBP |Cs for Motor

» 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 (
R1

VMON3 — Viysteresis wideh)

Vel

425V \

RET

Approx. 3V
RETRACT )
OFF RETRACT ON Uncertain
Fig.11
Panasonic
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ICs for Motor ANB8420FBP
(Ex.2)
Vec2
Rll:IR 2 (Vmons — Viysteresis width)
Veel
425V
RET Approx. 3V
RETRACT
OFF RETRACT ON Uncertain
Fig.12
(Ex. 3)
Vec2
- R2 RI+R2 VMON3 =
i+ (Vmons — Viysteresis width) R1 ICs forg
Rl Motor E
Veel Voot =
425V 4.4V
RET Approx. 3V
RETRACT RETRACT ON RETRACT
OFF OFF
Fig.13
Panasonic
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.

20080805






