
  This Material Copyrighted By Its Respective Manufacturer      
                                                        

 

ICs for MOTOR CONTROL 

AN8212K 
IC for FDD Spindle Motor Control 

• Outline 
The AN8212K is an integrated circuit in which 300/360 rpm 

speed change-over function is added to the AN8210NK for 

FDD spindle motor. 

• Features 
•Speed change-over built-in (300/360rpm) 

• FG divider change-over built-in (1/\1) 
•Speed control by digital velocity detector 

• 3-phase full wave current drive 

•Motor current limit built-in 

•Thermal protect built-in 

•Start/ stop switch 

AN8212K 

Unit: mm 
12.0±0.3 

24-Lead Shrunk DIL Plastic Package(Power Typel 

• Block Diagram and Application Circuit 

H : deceleration 
L : acceleration 

)-;.;:.;.'"'-~~~~~91).....;s;_s~~~...;;.;;...;..; 
Velocity error 
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HI. H2. H3 : Hall device 
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!Cs for MOTOR CONTROL AN8212K 

•Pin 

Pin No. Pin Name ! Pin No. Pin Name 

l FG Amp. Output 13 T Motor Drive Output \V I 

2 FG Divider 14 Motor Drive Output U 

3 Veracity Error Output 15 Motor Drive Output V 

4 Error Amp. Inversion Input 16 v cc 

5 Error Amp. Output 17 Hall Amp. 1 +Input 

6 Low-Pass Filter I 18 Hall Amp. 1 - Input 

7 Oscillation Circuit 2 19 Hall Amp. 2+ Input 

8 Oscillaton Circuit 1 20 Hall Amp. 2-lnput 

9 Stan/Stop Switching 21 Hall Amp. 3-lnput 

10 300/360 rpm Switching 22 Hall Amp. 3+1nput 

11 GND 23 FG Amp.+ Input 

12 Current Sensing 24 FG Amp.+ Input 

• Absolute Maximum Ratings (Ta=25°C) 

Item Symbol Rating Unit 

Supply Voltage Vee 20 v 
Motor Drive Pin Voltage V13,V14,V1s 20 v 
Pin Applied Voltage 1 V,-Vg,V,. -0.3- +5.5 v 
Pin Applied Voltage 2 V;._1-V22 0-Vcc v 
Pin Applied Voltage 3 Vrn -0.3-0.9 v 
Supply Current Ice 900 mA 

Pin Current 1 112 -900-0 : mA 

l\fotor Drive Pin Current 113,I, •. Ls -900-+900 mA 

Pin Current 2 In -20- +l mA 

Power Dissipation Pa 2.5 w 
Operating Ambient Temperature To;:>r -20-+75 ·c 
Storage Temperature Tstg -55-+150 "C 

• Electrical Characteristics (Vcc=12V, Ta=25°C) 

Item Symbol Test Condition min. typ. Unit Circuit• max. 

Standby Quiescent Current Ios 1 • Vs.s=2V 0.3 0.5 mA 

No-load Quiescent Current I," 1 i V,"=OV 18 25 I mA 

Reference Voltage Part 

Reference Voltage 1 VoR t 2 I,,. =OmA 2.3 I 2.8 v 
Output Sink Current l I,rn - 2 0.5 mA 

Output Source Current I loR - I 2 -15 -IO mA ! 
Output Impedance ZoR - 2 loR =0- -lOmA l 5 10 n 

FG Amp. /Schmitt Part 

Offset Voltage VosF 3 1 
: -15 15 mV 

Feedback Resistance RFF 6.2 8.7 11.2 kn 

Output Sink Current IoF • 4 ! V5 =0V, VR=3V 3 mA 

Output Source Current Iof 4 I V 5 =0V, VR=ZV -3 mA 

Speed Error Detect Part(Logicl 

Count Switch-Over Voltage T VCT 5 LO 1.8 I 2.5 v 
Count No. 1 NCTl 5 VcT=L 1006 l Time 

Count No. 2 Nc12 I 5 VcT=H 838 l Time 

Panasonic -418-
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ICs for MOTOR CONTROL 

• Electrical Characteristics (Cont'd) (Vcc=12V, Ta=25°C) 

Item Symbol 

Speed Error Output Part 
Output Low Voltage VaLc 
Output High Voltage Yottc 
Output Sink Current lac + 

Output Source Current lac -

Error Amp. Part 
Output Sink Current IoE + 

Output Source Current Io•+ 

Gain Bandwidth Product fGBE 

FG Divider Change-Over 

300/360 rpm Change-Over 

Drive Control Amp. Part 
Threshold Voltage VTHD 

Drive Gain Arn 
Limiter Voltage VLO 
Open Loop Drive Gain Aaa 

Hall Amp. Part 

Phase Input Voltage Range V1CH 
Error Input Voltage Range VrnH 
Hall Input Sensitivity Y1sH 
Hall Offset Voltage VasH 
Input Bias Current IBH 

Drive Output Part 

Saturation Voltage(on V eel Vsi; 

Saturation Voltage (on ground) Vsc 
OFF Leak Current ho 

Start/Stop Control Part 
Input Low Voltage v[L 

Input High Voltage Vrn 

Input Low Current l,c 

Input High Current Im 

Speed Error Output Part 
Output Leak Current 

Input Bias Current 

Quienscent Breakdown Level 

Test 
Circuit 

6 

6 

6 

6 

8 

8 

8 

9 

9 

9 

10 

11 

12 

12 

12 

13 

13 

6 

7 

Condition 

VFG=OV 

VFG=2.5V 

Vs1s=OV 

Ys1s=2V 

! Applied between GND andeachpin(C=lOOpF,NoR) 

Note) Operating Supply Voltage Range: Vm • .,,=9-16V 
* These values are of reference values but not guaranteed values. 

-419-

AN8212K 

min. typ. max. Unit 

0.1 ! 0.3 v 
4.4 5.2 v 

300 i µA 
:-150 µA 

2 l mA 

I -2 mA 

500 T kHz 

600/720 rpm 

300/36() l rpm 

2.3 2.55 I 2.8 v 
1.6 1.8 l 2.0 Time 

0.59 0.66 i 0.72 v 
30 l 30 dB 

2 l\'cc-2 v 
400 mV 

10 mV 
i 20 mV 

1.0 5.0 µA 

l 1.4 v 
I 1.1 v 

-20 I 20 µA 

i 0.7 v 
2 ' v I 

-100 -50 ; µA 
10 i 100 µA 

0.1 µA 
0.1 µA 

300 v 
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ICs for MOTOR CONTROL 

Test Circuit l ( los· Iq:-;) 
4.8\. 5.2V 

24 23 22 21 20 1918 17 16 15 14 13 

AN8212K 

12345678 

Test Circuit 3 ( V05 F) 

4.8\' 5.2\' 

AN8212K 

Test Circuit 5 (Ver, N, TI, NcT2 I 

· •. \' F conversion gain i0% \' I 
· Input range - IO-+ I\' 
• Full range 4.0<Hz 

Example HP3314A, etc. are avail· 
able. 
*Ceramic resonator ( 512kHz 

Panasonic 

100 '! 

12V 

0.5V 

AN8212K 

1 2 3 4 5 6 7 8 

l 100\l 

,j,. 

Test Circuit 4 OoF +, loF-) 

AN82l 2K 

5 6 7 8 9 10 1112 

-420-

l 100'! 

When output sink current Io,=3mA, V0 <!.7V V,=3\', V,=OVI 
When output source current 10 ,= -3mA, V0 >3.2V, 1Y,=2V, V5 =0VI 
Open loop gain Av.=20!og '.•0 /V5 1 

c------0 Yee 

24 23 22 2120191817 16 1514 13 

AN8212K 

2 3 

1 100~' 

Counter 
C:VlOS Buffer 

*Ceramic resonator is used (512kHz1 
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ICs for MOTOR CONTROL 

Test Circuit 7 (Im:) 

4.8V 5.2V 

12\' 
;----o 

AN8212K 

12345678 

AN8212K 

4.8\l 5.2V 

12V 

24 23 

AN8212K 

When output sink current I.,.=2mA, V0 <1.6V (V,=3V, V5 =0V) 
When output source current Io,= -2mA, Vo>l.BV, (VR=2V.V,=OV) 
Open loop gain AvF = 20 log ( VoiV 5 ) 

Test Circuit 9 ( V THD• Arn, V LD) Vs - V cs Input Characteristics 

4. 9V o---1~------~ 
5 ~-OV o----.i---1--4----+~ 

AN8212K 

12345678 

Test Circuit 10 (V05tt) 

5.2V 

4.SV 4.98V 

AN8212K 

As shown in the figure left, 
when all polarity of hall amp. 
input is reversed such as Pin 
@ and @ are reversed from 
5.2V to 4.BV and Pin @ from 
4.98V to 5.02V, polarity of 
drive output is reversed, 
checking offset voltage Pin@. 
Similarly, measurement is 
made for each phase. 

-421 

Test SW1 SW2 

1 1 0 

2 1 1 

3 0 1 

j SW3 

T 1 

I 0 
I 

! 1 

Drive gain Arn= II.YI 11.X 
(ll.X=0.2V) 

Measure each point ( V rtto. 

Aco, V u.1) shown in the 
figure left. 

At the same time, change 
over SW, to SW, as shown 
in the figure left and mea· 
sure each point every item 
above. 

Test Circuit 11 OsH) 

4. 9Vo---~--.....--.-- r------o 12V 
5. ovo----..-..+--+-., 

AN8212K 

Panasonic 
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!Cs for MOTOR CONTROL 

JO\' 

AN8212K 

12 45678 

l 

Test Circuit 1:1 111. I1H • 

4.8\' 12\' 

AN8212K 

2345678 

AN8212K 

Logical Table of Phase Change-over ·Hall Input-Drive Output Logic 

No. SW, SW, sw" 13\\Vi 14 lJ 15\' 

1 1 l 1 off 1 off ~___cif_f_ I 

2 l 1 0 off H L 

3 1 0 1 H L off 

4 0 1 1 L off H 

5 1 0 0 H off L 

6 0 1 0 L H off 

7 0 0 I 1 off I L : H 

8 0 T 0 0 off off ! off 
' 

According to the lo~ic table above, determine the states of output Pins 'j} to 
'i3: and select S\V. or S\\' 0 appropriately. 

P 11 Ta 

12.0 ta) T, =T, 
1bl Xo heat sink 

200 

Ambient Ter:1perature Ta {~ 
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