ICs for MOTOR CONTROL

AN3824K

AN3824K

VCR Capstan Direct Motor Drive Circuit

B Outline

The AN3824K is an integrated circuit designed to drive a VCR

capstan DD motor.

B Features

® Three-phasc full-wave operation.

® Torque ripple canceller built-in.

® Operation voltage of motor (Vy: =24V imax.i
® Max. output current. ‘lo max.: =1A

® Supply voltage : 5V

B Block Diagram
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ICs for MOTOR CONTROL AN3824K

H Pin
Pin No. Pin Name Pin No. Pin Name
1 NPN Output 3 on Ground Side 15 Torque. Command Input
2 Power Supply Terminal for Motor 16 Torque Command Reference Input
3 PNP Pre-drive Output 1 on V¢ Side 17 Command Input for Rotational Direction
4 NC 18 NC
5 PNP Pre-drive Output 2 on V¢ Side 19 Hall Element Input
6 PNP Pre-drive Output 3 on V¢ Side 20 Hall Element Input
7 Phase Compensation for Voltage Feedback Circuit 21 Hall Element Input
8 GND 22 Hall Element Input
9 Current Detect Terminal 23 Hall Element Input
10 Torque Limit 24 Hall Element Input
11 NC 25 NC
12 Phase Compensation for Current Feedback Circuit 26 NPN Output 2 on Ground Side
13 Torque Ripple Rectification 27 Total Current Output
14 Voltage Supply Terminal 28 NPN Output 1 on Ground Side

B Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
Supply Voltage Vee 6 Y
Motor Supply Voltage Vmeo 24 \Y%
Motor Drive Current I, Iz, L2s +1.5 A
Output Pin Voltage Vi, Ve, Vi 24 Vv
Power Dissipation Py 1790 mW
Operating Ambient Temperature Topr —20~+70 C
Storage Terperature Tee —55~ +150 C

B Electrical Characteristics (Ta=25C)

Item Symbol C’il;?:itil Condition min. | typ. | max. | Unit
Supply Voltage Ice 1 cc=5V 1.5 | mA
Torque Reference Voltage ECR 2 Vee=5V 2.3 3 v
Torque Command Voltage EC 2 Vee=5V, ECR=25V 1 4 A%
Torque Command Voltage offset ECotsset 2 Vee =5V, ECR=25V —150 +150 | mV
Torque Command Dead Zone ECgeaa 2 Vee=5V, ECR=25V 60 150 | mV
Output Idle Voltage ECiaie 2 V=5V, ECR=25V 4 | mV
Input/Output Gain Gio 2 V=5V, ECR=25V 0.56 0.7 | times
Forward Motor Drive Command Voltage Eo-r 3 Ve =5V, ECR=25V 0.9 \'
STOP Command Voltage Eo-s 3 Vee=5V, ECR=25V 1.3 3 A\
Reverse Motor Drive Command Voltage Ep-x 3 Vee=5V, ECR=25V 35 \%
Hall Element Input Allowable Voltage |Vu-aiiow 4 Vee=5V, ECR=25V 1.2 2.35 A%
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ICs for MOTOR CONTROL AN3824K

B Electrical Characteristics {Ta=25C) (Cont’d)

[tem | Symbol C?;?:Ztlt Condition min. typ. | max. | Unit
Hall Element Input Conversion Offset [‘V,.,(,FFSE-I- 5 Vee=5V, ECR=25V —5 5 mV
Saturation Voltage On Ground Side [ Vsan 6 Vee=5V, [,=700mA 1.8 \Y%
7’1‘0rque Limit Current Sense Offset [T; 'Cszof(seull 7 Vee=5V, Vi =700mW 34 70 | mV
Ripple Cancel Output | Ve 8 Vee=5V, Vi =700mW 50 mV
_ Ripple Cancel OFF Voltage | Veeeeon | 8 [Vee=5V, V,, =700mW 23] v
Ripple Cancel ON Voltage ‘ Vice—orr 8 Vee=5V, Vi  =700mW 2.7 v

Noter Operating Supply Voltage Range : Vi copn=4.5~35.35V
Test Circuit 1 (I¢¢)

1. Measure an inflow current to Ve (Pin@d)
when V. (Pin@@) and GND (Pin®) is set at
5V and 0V respectively.

Test Circuit 2 (ECR, EC, ECyttects ECaeadr ECigier Gi)

:0‘680 10k . 1. Input conditions are as follows
_ WML H W N ; Provided, H: 1.9V
(=3 AAA
2 10k M: 1.7V
3. — d ’ L: 15V
~ X[ D0
= FFA HG | Ho | 0o H.080
2 AN3824K ! 2 2 S
S H H L M
= X 3,0,0:0.60;6/0]0T0I MY L. .
VWA = | 2.Check V characteristics when ECR is set at
VWA '“__' J _iéi 0-47FFI 2.3~3V (ECR, EC). That is, measure AC
W d=cd g {Pin@) voltage after ECR (Pin@®) is set and
Va=24V

EC(Pin@®) is made variable. (See Fig.-1.)
3. Make ECR=2.5V, make EC variable from 0
Vee=5V to Vcc and measure ATC (ECoffset, ECdead,
Edidle, Gio}. (See Fig.-1.)

PU42C26

Input output

gain
o
L]
H ---’-Idle voltage

14

Ec—~04—200mv O f Ec-ECR
ECR=2.5V -
ATC -300mV  (Figy)  BemVec
Offset Note)
/Ec— \ Otfser Ec—ECR e ldle voltage denotes ATC voltage at the
150mv ECR F150mV dead zone.
—150mV _ eificd value offset —150mV o cified value offset ® Torque command voltage is the character-
(Fig-2 } istics in Fig.-2.
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ICs for MOTOR CONTROL AN3824K

Test Circuit 3 (Ey,_y, Epy.s, Ep_w)

1. Set the input conditions as shown in Table 2
5 and ED/S (Pin@®) at 0V.
g 2. Gradually increasing the voltage of ED/S,
el measure the threshold voltage of character-
N .. . .
o X istics diagram. (See Fig.-3)
= 1::2:: - Table2
§ EC® | H® | H;® | H;® H 02
o3
S x ov H H L M
|:‘ ATC
oy . (mV)
-+ —3 N 1]t 17
Vi =24V Forward ! { : !Reverse
motor driv_e |STOP| ymotor drive
1L T
Vee=5V i e
PU42C26 1 HH D/S
0 091.3 3.033 vy,
Test Circuit 4 (Vquu:uw) (Fig-3)
) 3?0.6!}(21“, D . 1. Connecting H} (Pin@®), H; (Pin@®) and H}
- . .
® 274 10k (Pin@), apply voltage and measure the
5 g range where flowing current does not change
N on d 7 o | —| o
- X )4 at 0.5~7.0uA.
= }.E,ép Note) Change of current when the voltage is
g AN3824K applied from 0V will be as shown in Fig.-4.
G e
I (MA
=% ,0:60:076160/010T0 T ua)
y oY f I Howabl
lEv‘v‘v J ti.; K3 7.0 vr(‘)ll)tuatg: r::‘l,;e €
b 2]
V=24V < 0.5 :
1
IHZHIH A BEHEHZHBHS H R
- 0 1.2 2.35 viv)
PU42C26 Vee=5V
(Fig-4)
Test C" . 1. Select the input setting 1.
est Circuit 5 ( "“"F"’ seT) 2. Observe an electric potential change of A,
fo.sen . (Pin@) when (Hf—H;) is changed at lmV
g za T /2" o 4 10k0) STEP. (See Fig.-5.)
P b g[3 3. Differential voltage of input (H} —H;) when
3 ] .
N e S|4 A, is to be changed from L to H is within +
o~ X )l
o 5mV.
= *F ;h ] Table3
IS AN3824K Input Output
a ]an:lt + + +
s DDEEGENE setting HY Hy H; | A A A,
L.‘.-.‘ ™ 1 Change H L [Change H L
Lv:.:.‘ J < 3 L Change H L Change H
i I= : 'S 5 H L Changg H L Change
Vu=24V
o Ay
( Az) A
As A
-5V 2
PU42C26 Vee=s W) (&)
Input setting has three types as shown in
Table3. Test circuit above is the case of set- . H+—H1—
tingl. In this case. the measuring method is as 1 Hi—H
follows. The same sequence will be taken in —5mV — +§mV (H}-—H:;)
input settings 3 and 5. Offset (Fig-5)
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ICs for MOTOR CONTROL

AN3824K

Test Circuit 6 (Vnsa)

T
o} 3058 v H H

279 0k
g
2.2uF/ —
N 2 I
“3 mmm
+ +
100/ AN3824K
20\
“3 DO DCEHEXDH DAL
+]1= 5
E:\y J —iél &I
=5 =
s
Vv é
DO EDEOH
Vee=5V
PU42C26 ce=5
Test Circuit 7 (T, Csioptseny)
$o.680
W M L H H :
a9 10kQ
v o
2.2uF/ ppa—— =l
50V YD) SIEORI9 a3
3 mmm
+ 4+
100/ AN3824K
20W
3 DO-HOE-XD-EDWO
_| Z s
+ D~
b‘ _} J fl Fesl
Vi =24\ <
0610103 0610;0;0:1
Vee=5V
PU42C26 cc
Test Circuit 8 (Vgec-on Vrec-orr Vreo)
¥
0,680
S /2wW M L H
270 Z Ok
; —®» o
2.2uF/ " =g
sov | | ] 3 SIGCOHINII-I DO
x3 -3
1 N3824K
100/ A
20W
X3 DD D-EDAADIH3
| = <5
e | 2| 5
s 7 S
p
V=24V
Vee=5V

PU42C26

1. RCC (Pln®) :Vcc

2. Adjust H; (Pin®) voltage to be H} +H; =50mV and measure

ATC(Pin@) voltage V,.

Input setting has three types as shown in
Table4. Test circuit above is the case of set-
tingl. In this case, the measuring method is as
follows. The same sequence will be taken in
input settings 3 and 5.

1. Select the input settingl.

2. Adjust VM voltage so that ATC(Pin27)
voltage will be 480mV (Ia=700mA) and mea-

sure A; (Pin®).
Table4
Input 0
N I L I R
1 H H L A,
3 L H H A,
5 H L H A,

1. Measure (T.-Cs) voltage when T, (Pin().

Note) Relationship between torque limit
(TL) and current sense (CS) is shown in
Fig.-6.

TrL-Cs(mV?
| S
B —————— T

I
700 TrimV}

(Fig-6)

3. Measure ATC(Pin@) voltage for Hf —H =
0mV. Ripple cancel output voltage is set at
V,—V,.

Note) Relationship between (H—H;) and
ATC is shown in Fig.-7.

1. Select the input setting as shown in Table5.

2.Change R¢c(Pin®) to the range of 0 to Vec.
When ATC (Pin@) is changed, measure Rcc
voltage. (See Fig.-8.)

Tableb
H; H; H; Hc
M H L M
ATC(mV)
ATC (mV)

I

Do

1
Vi Pt
I Hi—H i i Rec(V
01 50mV 0 2.32.7 Ree(V)
(Fig-7} (Fig-8)
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ICs for MOTOR CONTROL

AN3824K

(Saturation Detect Voltage Characteristics>

To prevent the power Tr from being saturated, detect the collector voltage. When reaching a fixed level, decrease
the base current to prevent the electric potential of collector and its decrease. The characteristics are shown in

Fig.-9.
Vate ?—
Vee of Tr when a motor is actually
rotated will be V,—Vatc.
Z.Z,UF/SOVL
x3 rrey
X ,;Ta (Fig-9)
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