ICs for MOTOR CONTROL AN3830K

"AN3830K

VCR Reel Direct Motor Drive Circuit

B Outline Ot o
The AN3830K is an integrated circuit designed to drive a VCR 12.0+0.3
relay DD motor. 3.6+0.2

1<
M Features §$ T L8R
® Three-phase full-wave operation - ‘;i l
® Torque ripple canceller built-in i (75::: !
® Power transistor built-in 3 8 o ’
® Forward or reverse motor drive, brake and stop « 1%% !
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¥ 15 /" 138+0.25

24-Lead Shrunk DIL Plastic PackagelPower Type)

B Block Diagram and Peripheral Circuit

o I | l

+

Vu A cs L PCI GNDL ps_ PCYLRC Et~ ED~ Vi L Vcc
24 23 22 21 20 19 18 17 16 15 14 13

Torque H.E.

('Elpple[ Voltage

ance| .

Upper Vck y Supply
Drive ‘1 |—’ Detect w i
Torque bt Lopi
Logic

I—r 1 Control

Upper 1
Triple
Dif.

¥ Position
Lower | — Signal Pre Amp.
LowerTriple)

Dif.

— 364 —

This Material Copyrighted By Its Respective Manufacturer



This Materi al

ICs for MOTOR CONTROL

AN3830K

H Absolute Maximum Ratings (Ta=25C)

Item Symbol Rating Unit
Power Supply Voltage Vee 6.0 \'
Motor Supply Voltage Vs 24 \'%
Motor Drive Current 1,150z *+15 A
Output Pin Voltage Vi,V Vay 24 v
_Power Dissipation Py 2000 mW

Operating Ambient Temperature Toor —20~+70 T
Storage Temperature Tag —55~+150 T

B Electrical Characteristics (Ta=25C)

Item Symbol C;I;ilsjtit Condition min. typ. | max. | Unit

Supply Current Lec 1 };c)?:lusd‘:ﬁgv gujl?e‘t,lt of Hall element) 5 15 mA
Torque Command Voltage E. cc=5V 0 1 \%
Torque Command Voltage Offset| Erqosser 2 cc=5V 5 mV
Qutput Idle Voltage ATCae 2 Vee=5V 5 mV
Input/Qutput Gain Gio 2 Vee=5V 0.95 1.05 times
Output Limit Voltage Viimit 2 Vee=5V 0.65 0.84 \'
Forward Mator Drive Command Voltage EDe 2 Vee=5V 2.3 A\
Reverse Motor Drive Command Voltage EDx 2 Vee=50V 2.7 Vv
DS ON Voltage Dson 2 Vee=5V 2.7 \"
DS OFF Voltage DSokr 2 Vee=5V 2.3 \% —
Ripple Cancel ON Voltage RCCon 2 V=5V 0.9 \'% _g_
Ripple Cancel OFF Voltage | RCCorr 2 Vee=5V 1.3 \% —
PFG1/PFG2 Output Voltage (H) PFG, 3 Vee=5V, Lrpe=—100uA 2.8 A%
PFG1/PFG2 Output Voltage (L) PFG, 3 Vee=5V, lpsc=1mA 0.5 A%
Hall Element Supply Voltage, Vat 4 Vee=5V, Iy=—200mA 2.6 3.2 \'%
Hall Element Input Allowable Voltage Vian 5 Vee=5V 1.2 2.35 A%
Hall Element Input Conversion Offset Vitorssery 2 Vee=5V —5 5 mV
Output Stage Loss Voltage Vioss 2 Vee=5V, E, =056V, [(=1A 2.6 \%
Saturation Voltage on Ground Side Vnsan 2 Vee=5V, Er=0.56V, I,=1A 14 A\
Detect Output Gain for Saturation on Ve: Side Gus 6 Vee=5V 2.2 2.9 | times
Detect Output for Saturation on V. Side Vso 6 Vee=5V, E;=0.35V, Vy_, =155V 2 3 Vv

Note) Operating Supply Voltage Range Viciopn=4.5~55V

Test Circuit 1 (Icc) Vn=9V Veemsv

j Z3 W?Tm 1817 16 15 14 13
AN3830K
1 23 4 5 6 7 8 9 1011 12 Icc : Measure current which flows in from V¢ pin.
Panasonic
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Test Circuit 2 (Er, Erogser, ATC,gie, Gio Viimi, EDg, EDg, DSon, DSorr, RCCon, RCCopy, Viottsens Vioss: Viisan)

Va =24V Voeo=5V
3
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®E e, ATGugie, Gio :
Set the following conditions
output characteristics.

and measure the input/

S, | H* | Ho | He

ED RCC DS

0560] H | L | L

5V % ov
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(Gio)
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Fig.1: Input ‘Output Characteristics

®ED;, ED, :
Measure the ED threshold according to the following
conditions.

S. | H* | M, | Hot | E; [RCC | DS
0560 | H L L 056V ] ov [ oV
A (Pin23)

Az (Pin@)
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A3 drive - . , = Reverse motor drive
i } Ay
) :
¥ r
A AN
2 . H
{ t Az
| [
A o
i .
‘ Al ED(Pind®
0 2.3V 2.7V (V)

iFig.3" ED Threshold

®DS,,, DS :
Measure DS threshold according to the following
condtions.

S, H,* H,* H,* E; ED Ree
0.560 H L L 0.56V 5V ov
ATC(Pin 29 1\
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iFig.d: DS Threshold

QRCCom RCCo;5 :
Set the following conditions and measure RCC thresh-
old.

E.V S, H.* H.* H,* E; ED DS
® L limit + pp— - =
Set t’he following conditions and measure ATC volt- 0.5602 H M L 0.056% 5V 0V
age.
S, H,* | Hy,* | H,* ED E, RCC | DS
1.820| H L L ov v ov ov ATC(Pin 21 (V)
Ripple cancel Ripple cancel

% ATCI(Pin(@Z» (V) ON "i i‘ OFF

i —

o 0.056V |F———~— - T

¥ ! i

= ! 1

g i I

I

£ - . L L RCC
- E1(Pindg) V) 0 6.9V 1.3V (Pin@
g Fig.2: Output Limit Characteristics :Fig.5! RCC Threshoid
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&V : OV :
Set the following conditions and measure the Hall (1) Set the following conditions.
element input conversion offset. S, H, H, H, E. | ED | DS | RCC
S, H,* | H,* | Hy* E;: |ED | DS |RCC[Test Point 0560 H L L [056V] oV oV oV
H—-L H L A3Al (2) Adjust V, value s0 as to be Vyesaty+ Vpeay =2.6V.
0560 L |L—H| H [0056V |5V |0V |0V |AlA2 zmsan:zu*‘\,/nc i
Psat) ™ YM T Va3
H L L—H AZ’A3 Vioss= Vinesan T Vicsan
(3) Measure the voltage between middle point and A, to check that
the output transistor of A, is not turned ON.
Az Ay (V)
A1.A2)
Az As Ay
—~
} 1
: : ® Vigsan *
| l Measure the voltage between collector and emitter of
n 1 | A3 output transistor on ground side.
: H re -
“omV o Femv H.H:Hl Pir_n\” S, | Hi* | Hy* | Hy* | E; |ED|DS |RCC|Test Point
1 —H; -
I | Hall Element Input (Hi-—H‘) H L L A —ATC
. ! Conversion Offset (Vyu)  ° 3 0.56Q| L H L | 056V [0V |0V |0V A,-ATC
(Fig.6) L L H A;—ATC
Test Circuit 3 (PFGy,, PFG() Test Circuit 4 (V")
VM =9V Vee=5V
M=9 Z cc Vy=9V p EE'A Vee =5V
24 23 22 21 20 19 18 17 16 15 14 13 7 4
AN3830K 24 23 22 21 20 19 18 17 16 15 14 13
AN3830K
1 2345678910112 1 23 4567 89 101112
[_0 S V,* : Measure an electric potential of Pin@ from which 20mA is drawn
L ——o out.
1[PFG
Hy Hi HT HY
® PFG,,,PFG, :
Set the following conditions and measure High Level
and Low Level of PFG 1 and PFG 2 respectively.
H,* H,- H,* H, S, Tprc | Test Point
H M L M PFG1 | -100zA | PFGI
L M L M PFG1 | 1mA | PFGI
L M H M PFG2 | -100A | PFG2
L M L M PFG2 | ImA | PFG2
Provided, H : 1.9V M : 1.7V L : 15V
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Test Circuit 5 (Vygn))

V=9V Vee=5V

24 23 22 21 20 19 18 17 16 15 14 13

AN3830K
1 2 3 4 5 6 7 8 9 10 11 12
”’ ?

a)t

® Vi :
Measure the Hall element input allowable voltage at the circuit above.
[(uA)
Input allowable voltage
-
! Vi) i
L] T
{ |
| |
| |
I |
i 1 o
0 1.2V 2.35V VIV)

(Fig.7+ Hall Element Input Allowable Voltage

Test Circuit 6 (Gys, Vso)
1Tl
¥

Ve /|

24

PVee=5V

23 22 21 20 19 18 17 16 15 14 13
AN383CK
2 3 4 5 6 7 8 9 10 11 12

|
iy
T

”

®Gy, Vo ©
Measure the values of gain {Gys=AV/AV,+ for V4 =9V and V, for
E;y=0.35V and Vy -V,=155V
VsiPind) \

Vso

Vi-Va

(Fig.8: Output Characteristics for Saturation Detect on V.. Side

Bl Pin
Pin No. Pin Name Pin No. Pin Name
1 (A3)Drive Output 3 13 (Vee) Power Source
2 (ATC)Current Output 14 (V') H.E. Power Supply
3 (A2)Drive Qutput 2 15 (ED) Direction Control
4 (V) Ve Detect 16 (E;) Torque Control
5 (H;7)H.E. Input 17 (RCC) Torque Ripple Cancel Control
6 (H;")H.E. Input 14 (PCV) Voltage Feedback Phase Compensation
7 (H,")H.E. Input 19 (DS) Disable
8 (H,*)H.E.Input 20 GND
9 (H,")H.E. Input 21 {PCI) Current Feedback Phase Compensation
10 (H,")H.E. Input 22 (CS) Current Detection
11 (PFG1) PFG Output 1 23 (A1) Drive Output 1
12 (PFG2) PFG Output 2 24 (Vy) Motor Power
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