ICs for MOTOR CONTROL AN3821K

AN3821K

VCR Capstan Direct Motor Drive Circuit

Il Outline Unit : mm

The AN3821K is an integrated circuit designed to drive a VCR 12.0+0.3
3.6+0.2

capstan DD motor.

1<
B Features b 18R
® Three-phase full-wave operation. - ;g
®Qutput transistors built-in Z ?,gc'-
® Torque ripple canceller circuit built-in = gz
® Max. output current (Iy max): 1.5A i?:lc:

® Max. operation voltage of motor (Vi max): 24V 12}

@ Supply voltage : 5V

0.45+0.1

F15" /" 138+0.25

24-Lead Shrunk DIL Plastic Package(Power Type)

B Block Diagram
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ICs for MOTOR CONTROL

AN3821K

M Absolute Maximum Ratings (Ta=25C)

Item Symbol Raiting Unit

Supply Voltage Vee 6 Vv

Motor Supply Voltage Vmen 24 v

Motor Drive Voltage I, L I +1.5 A

Output Pin Voltage Vi, Vi, Vi 24 A%

Power Dissipation Py 2000 mwW

Operating Ambient Temperature Topr —20~+70 T

Storage Temperature Tery —55~+150 T

B Electrical Characteristics (Ta=25C)

Item Symbol C?;?:itit Condition min. typ. | max. | Unit

Supply Current Iec 1 V=5V 15 | mA
Torque Reference Voltage ECR 2 V=5V 2.3 3 A%
Torque Command Voltage EC 2 Vee=5V,ECR=25V 1 4 \'%
Torque Command Voltage offset ECosset 2 Vee=5V,ECR=25V | —150 +150 | mV
Torque Command Voltage Dead Zone ECaeaa 2 Vee=5V,ECR=25V 60 150 | mV
Output Idle Voltage ECia1e 2 Vee=5V,ECR=25V 4| mV
Input/Qutput Gain Gio 2 Vee=5V,ECR=25V | 0.51 0.65 | times
Forward Motor Drive Command Voltage Eor 3 Vee =5V, ECR=25V 0.9 \Y
STOP Command Voltage Ens 3 Vee=5V,ECR=25V 1.3 3 \Y%
Reverse Motor Drive Command Voltage Eux 3 Vec=5V,ECR=25V 35 \Y%
Hall Element Supply Voltage Vs 4 Vee=5V, [,=20mA 2.6 3.2 \%
Hall Element Input Allowable Voltage Viaany 5 Vee=5V, [,=20mA 1.2 2.35 \Y
Hall Element Input Conversion Offset Vheottsen 6 Vee=5V, [1=20mA -5 5| mV
Saturation Voltage On V, Side Vosan 7 I.=1A —1.2 A\
Saturation Voltage On Ground side Vnsan 7 L=1A 1.8 '
Torque Limit Current Sense Offset T~ Cscorrsety 8 Vi =700mV 15 40 mV
Ripple Cancel Qutput Viee 9 Vee =5V 50 mV
Ripple Cancel ON Voltage Vrecon 9 Ve =5V 0.9 \%
Ripple Cancel OFF Voltage Y recore 9 cc=5V 1.3 v
Direction Detect Voltage Ver 10 Ve =5V 0.5 \

Notei Operating Supply Voltage Range: Vi cwpn=4.5V~55V

Test Circuit 1 (Icc)

Icc

Vec=5Vo—

(A}
@—

24 23 22 21 20 19 18 17 16 15 14 13 When V. Pin @ and GND pin€D are set to 5V
and 0V respect : measure an inflow current to
AN3821K Vee pin®
1 2 3 4 5 6 7 8 9 10 11 12
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ICs for MOTOR CONTROL AN3821K

Test Circuit 2 (ECR, EC, EC,iet, ECgeass ECigier Gio)
Vc(:=£ ® ECR, EC:

o 1. Input coditions are as follows.
Vu=18V 5‘4[ % g 4 Provided, H=19V
ST ‘3% M=1.7V
| k. | L=15V
24 23 22 21 20 19 18 17 16 15 14 13 3 2. When ECR is set at 2.3~3V, check V charac-
AN3821K teristics (see Fig.-1).
220 Whereas after ECR Pin @ is set and EC Pin
1 2 3 4 5 6 7 X
239 T J I 2 T o1 12 @® is made variable, measure ATC Pin @
W ]+ i L voltage.
R,
2 TuF/ROV & 32 o H, Pin® | H," Pin® | Hy'Pin® |H.Pn®.00
) i H L M
(Fig-1) H

ATC Pin' 2

& O®EC, rer, ECiaie,Gio:
1. Under same conditions of ECR and EC,
after ECR Pin @ is set at 2.5V and EC Pin

I
|
| ;q—t:c,,,——o;
I

Go = Ay ! @® is made variable from 0~ V¢, measure
°7 lomVi e ) ECa ATC Pin @ voltage (see Fig.-2).
lLl _ j ECECR
EC=0 " 300m\ —200mV 7 EC=ve Note: - Idle voltage denotes ATC voltage at
ECR=2.5V dead zone.
(Fig-2) ATC(Pin@) - Torque command voltage offset (4) is
(Fig-1) assumed as characteristics shown in
--—-ECR=2.3V Fig.-3.
— ECR=3V - The offset range is +150mV in ECR
EC-ECR SpeCifiCatiOﬂS.
(Fig-3) , ATC
\ / \ /P
+ 150 —150 EC-ECR
[e————+ EC-ECR +~———]
Test Circuit 3 (Ep.r, Ep.s, En.x)
Vee =5V
T o 1. Setting conditions as shown left, set ED
; '; -t voltage Pin @ at 0V.
Vu=18V ST I - = +— .
=3 W ~ = =] 2. Gradually increase ED voltage and measure
3 ~r
Io-' . s [F g < ] a thresh point of characteristics diagram.
24 23 22 21 2019 18 17 16 15 14 13 2 {See Fig.-4.)
AN3821K (Input conditions)
. - =y -
22;\:} L 23 4 5 6 7 8 9 1011 12 H,*Pin@ | H,*Pin® | H;*Pin® |H.Pin®,0®
%@ — 1 T T H H L M
Yon & = ¥+ng~_ = l ﬁ (Measuring method)
2 oAk sV S ’;‘” v L ] f Symbol EPin® | ATCPin®
Epr Measurement +
(Fig-4) N Eos Measurement 0v
ATC Pin 2 , Eox Measurement +
(mV) : :
! i
1 I
i 1
0 0.91.3 3.03.5 V¢
Ep,s Pin@D (V)
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Test Circuit 4 (Vy)

Vee =5V
A

24 23

1 2

<

E

&

22 21 20 19 18 17 16 15 14 13
AN3821K

3 4 5 6 7 8 9 10 11 12

Test Circuit 5 (Vi)

Vee =5V
O
o
V=18V sS4 4 i 10k
=3 15 — =] g
]d=1= -3 =1 ]
1 ] =
24 23 22 21 2019 18 17 16 15 14 13 P
AN3821K
o 2 3 4 5 6 7 8 9 10 12
1
e T T
e 1+ ¥ I¥
200 %= % [VW“ . ]
¢ ¢ 3 g 38
2.2uF/50V « ;Eq,

Test Circuit 6 (Vyyiser))

R

1. Measure Pin @ voltage when drawing out
the rated current 20mA from V,*Pin @.

1. Connecting H;*Pin ®, H,+Pin @&, and H,*
Pin @, when 1.2V and 2.35V are applied,
read each current value.

J Note) Change of current when voltage is applied

gradually from 0V is shown in Fig.5
(Fig-5)

1
(uA)

leINI

!
|
|
|
l
(
H
+

1.2 2.35 VIV)
Input setting has the following three types.

Circuit diagram shown left is an example of

Vee= SGV input setting 1. In this case, measuring methods
@ - are shown as follows.
Vu=18V S’q« “@ % « 53 1. Select the input setting to 1.
o= :% T .% 2. Observe change of A, Pin@) voltage when
I y 2 1 (H,*Pin@—H, Pin®) is changed at 1lmV
24 23 22 21 20 19 18 17 16 15 14 13 z Step.
AN3821K 3. Differential voltage of input (H,*—H,"}
220 . should be within +5mV when A, voltage
£ } 23 s > 8 1.8 9 0112 becomes from "L” to “H”
T I ] aL I Follows the procedure above even in case of
2 F F Pgﬁ:‘i@ P & input settings 3 and 5.
2.2uF/50V = ;;q, ’ M L H (Fig-6)
Ay
(A2, Az
i Input)
o Input Output ' Hf —H[
O H e[ H6 | A3 | AG | AD Offset— (H;—Hf)
1 |Change| H Change| H L —5mV o' +5mV Hf —Hj
3 I |Change{ H I. |Change| H
5 H L {Change| H L | Change
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Test Circuit 7 (Vpean, Vnisan)

Vee=5V Input setting has the following three types.
o T | Circuit diagram left is the case of input setting 1.
H#}f’_‘*” ,_:, 104 In this case, the measuring methods are shown

_§ J=;T ;’ ATuF % as follows
= " 1] 1. Select the input setting 1.
u 23 z 2 20 19 18 17 16 15 14 13 2 2 Measure ATC Pin® voltage and adjust VM
AN3821K voltage so that la=1A, that is, ATC Pin@
g;.gg 1 2 3 4 5 6 7 8 9 10 1112 voltage will be 680mVA. ‘ -

AV 1 -J, 1 J l I 3. Measure the voltage difference between Pin

?_‘ + 1+ g (in case of setting 1, A, Pin®) which becomes

2. 2/1F/50V S@E% 131 tl)_ f}[ i) *H” for output and GND Ping9. This value is
7L the saturation voltage on V¢ side.

I ” }1 4. Measure the voltage difference between Pin

{in case of setting 1, A, Pin@®) which becomes
*H” for output and GND Pin&D. The value at

(Input) this time is the saturation voltage on ground
) Input Output side.
Setting H'®|H® | H®|A® | AB | AD (Pin to be measured}
1 H H L M H L Setting Ve side Ground side
L H H L M H 1 @~ @®—-GND
H L H H L | M 3 O-@ @—~GND
5 - ®—GND

Test Circuit 8 (T -Csofrseny)

1. Measure CS@) voltage when TL® voltage is

=5V
“o set at 700mV.
T % g Note) Relationship between torque limit (TL)
V=18 sty ILE _ g7 and current sense (CS) is as shown in Fig.-7.
1T T*'. 2, 2
] S d l )
24 23 22 21 2019 18 17 16 15 14 13 2 (Fig-7) cs
AN3821K
220
D’ﬁr.z 1 2 3 4 5 6 7 8 9-10 11 12 TLufteet
I
W il R L 70mV-Ves
204 ¢ F e

.3
H H

Zo
[ite

3
2.2uF/50V & i: .
’ 700mV -
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Test Circuit 9 (Vice, Vrec-one Vrec-orr)

Ve =g\' ® Vi
. — 'i 1. Set input.
Vi =18\ S¥ ¢ E‘ - 2. Measure ATC® voltage when R 02=0V.
Footl, SR BEL] i eena
s . e —
’ 20023 22 20 2019 18 11615 M13 I E yRTen ATC® voltage for H:@—H -
- J AN3821K ®=20mV and H{@®@—H; =0mV is assumed
v 2 ‘? 1 5 6 7r 8 9[ 10 11 12 as VR, and VR, respectively.
|

+ + + 4

2200 22 z2 W
s %7 S 48 ) S
2.2uF/50V & < g M L H

® Ve, Viceon, Vieeoor: (Fig-8) ATC®)
1. Set input.
2. Measure ATC?Z: voltage for Re.(23=0V. —TL,__
3. Gradually increasing R.¢ voltage, measure 17
R.. voltage when ATC level is changed. : {
‘See Fig.-8.. : &
09 1.3 (v Ree®
Test Circuit 10 (Vig)
Vee=5V
O~
Vel 2. g2 1234516
" =TT Eg d I H® |H|L|L|L|H | H
=T i < Jo Iput| H3® |H H|H|L|L L
24 23 22 21 20 19 18 17 16 15 14 13 b5 H® |L | L|H|H|H|L
AN3821K Provided, H=1.9V
220 _
Ay 1 2 3 4 5 6 7 8 9 1011 12 M=17V
Rl == T T i ! L=15V
! i
203 % % @N“*j?c
A o s o °
2.2uF /500 o i@ M Hf Hy HY

First, set H]. H; and H; to setting 6 and then
change input in the order of 6—>5—4—>3—2—1
sequentially. Measure ER Pin @. E at setting 1.
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M Application Circuit

5V Power Source

T Motor Power s [~ T
Q
| T S + O © 5 pl
VM A, APCI N CS o, x 5] o > cC
24 23 22 21 20 19 18 17 16 15 14 13
1 Hall
r Torque order ] Element
Ripple Power
Power
Section ance P-Sig.Composition,
| Torque Direction
h Switching
NPNx3 3-differ-
(PNPxS encialer t t T
motion Initial Direction
Amplitude Logic
+ o+ +
oy gl sl Y 1 2 3 4 5 6 7 8 9 10 11 12 '
SYATCT A2 HyT HiT H, TH T H T HY 1.5kQ
i L
i GB Ep/S
H Pin
Pin No. Pin Name Pin No. Pin Name
1 Drive Output 3 13 Vee
2 Total Output Current 14 Hall Element Supply Input
3 Drive Output 4 15 Reference Voltage Input
4 Generation Brake 16 Torque Order Input
5 Hall Element Input 17 Ripple Cancel Control Input
6 Hall Element Input 18 Voltage Feedback System Phase Compensation
7 Hall Element Input 19 Torque Limit Terminal
8 Hall Element Input 20 Current Detection Terminal
9 Hall Element Input 21 GND
10 Hall Element Input 22 Current Feedback System Phase Compensation
11 Rotation Direction Order Input 23 Drive Output 1
12 Rotation Direction Input 24 Motor Power
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