Panasonic

AN3861SA

Sensor-less Motor Drive IC for VTR Movie Cylinder

m Overview

The AN3861SA is a sensor-less motor drive IC for VTR
movie cylinder. It uses both sensor-less and sine wave drive,
thus excellent for low-noise applications.

m Features

* Operating supply voltage range : Vcc=3.0to 5.5V, Vg=4.0 to

10.5v

* Reduced magnetosound using 3-phase full-wave overlap
drive. Built-in power transistor.

* Standby mode for minimizing power consumption

* \/oltage output for controlling SW power supply

* Motor neutral point input terminal

m Pin Descriptions

Unit: mm
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32-pin SSOP Package (SSOP0324P-0300)

PinNo. | Symbol Description PinNo. | Symbol Description

1 U U-phase drive output terminal 17 Vee | Powersupply. terminal

2 CS | Drivegurrent output terminal 18 IN2H “MOperational-amplifier 2 input terminal

3 VSC | Switching power supply control output terminal || “19 OUT2 “{ Operational amplifier 2 output terminal

4 WIN 4 W-phase detection terminal 20 INL~ | Opérational amplifier 1 reverse phaseinput terminal
5 VIN 'V -phase detection terminal 21 IN1 |yOperationa amplifier 1 normal phaseinput terminal
6 UIN , | U-phase detection terminal 22 MM * ?| Motor neutral point input terminal

4 PCV | Voltage feedback system.compensation terminal s\, 23 OUT1 | Operational amplifier 1 output terminal

8 SG .\ | Signal ground 24 Vref | Servo reference voltage input terminal

9 SL3" | Slopewaveform generateterminal (3) 25 PCl | Current feedback system phase compensation terminal
10 SL2< | Slope waveform generate terminal (2) 26 VS | Motor drive power supply terminal

11 SL1 | Slope waveform generate terminal (1) 27 VB | Unregulated power supply terminal

12 FC | Oscillationterminal 28 CS | Drive current output terminal

13 BR | Short brake control terminal 29 w W-phase drive output terminal
14 FR | Forward/Reverse change-over terminal 30 PG | Power ground
15 HSL | Slope current change-over terminal 31 \ V-phase drive output terminal
16 STB | Stand-by input terminal 32 PG Power ground
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m Block Diagram
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Note) Valuesof al external C and R are nominal one.
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m Absolute Maximum Rating (Ta=25"C)

Parameter Symbol Rating Unit
Supply voltage Vee 6.0 \%
Unregulated voltage Ve 11 \%
Motor power supply voltage (under Vg) Vs 11 \%
Output terminal voltage n=1, 29, 31 Vi 11 \%
Output current n=1, 29, 31 lon 1000 mA
Power dissipation Nete ) Po 400 mw
Operating ambient temperature Topr -25t0 + 70 °C
Storage temperature Tag 55 to'+ 150 °C
Note 1) Package power dissipation when Ta=75"C
m Recommended Operating Range (Ta=25°C)
Parameter Symbol Range
Vee 3.0Vteb5.5V
Operating supply voltage Vs 4.0V to 105V
Vs 1.5Vto Ve
m Package Power Dissipation
Pp-Ta
[ | \
1400 Glass epoxy board (50,50 x 0.8tmm) ]
1290 Riyj—a= 96.9°C/W —]
S 1200 Po=1290mW. (25°C) |
S
= N
£ 1000 N
c Single unit 1
.S 800 - Ruj-a= 187.1°C/W| —]
g > Po= 668mW (25°C) |
5 668
B e A
A N
b N ~
§ 400 . 5
200 N h
O S
0 25 50 75 100 125 150
Ambient Temperature Ta (°C)
m Electrical Characteristics (Vcc=3:3V, V=6V, Vs=6V, Ta=25+2°C)
Parameter { Symbol ‘ Condition ‘ min ‘ typ ‘ max ‘ Unit
Drive Block
Drive gain Gio AAO\(JC% 011 | 014 | o017
Drive amplifier offset Viocs '\?Z“;n‘gfgiﬁ'tage of 100 6| 100 mv
Output maximum current lomax Rcs=0.25Q 625 750 875 mA
Brake current IBR 200 500 — mA
Sink-side output voltage Ve 10=100mA 0.15 0.25 0.35 \%
Sink-side saturation voltage Veaar @ 10=500mA — 0.25 0.35 \
Source-side saturation voltage Var 10=500mA — 0.90 13 \
Bemf Detection Block
Comparator hysteresis width Vhcom ‘ ‘ 4 ‘ 16 ‘ 29 ‘ mvV
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m Electrical Characteristics (cont.) (Vcc=3.3V, V=6V, V=6V, Ta=25+2°C)

Parameter | Symbol Condition | min | typ | max [ unit

Oscillator

Triangular wave oscillation frequency ‘ frc ‘ Crc=560pF ‘ 11.0 ‘ 16.3 ‘ 22.8 ‘ kHz
Slope

Slope terminal charging current (1) Is.c HSL : L Crc=560pF —26 —20 -14 HA

Slope terminal discharging current (1) Isio 1y femf < 160Hz 14 20 26 HA

Slope terminal charging current (2) Isice HSL : L Crc=560pF 52 —40 —28 HA

Slope terminal discharging current (2) lso@ femf > 181Hz 28 40 52 HA

Slope terminal charging current (3) lscc HSL : H Cre=560pF 52 -40 -28 HA

Slope terminal discharging current (3) Isio @ femf < 160Hz 28 40 52 HA

Slope terminal charging current (4) Is.c@ HSL : H Cre=560pF 78 —60 —42 HA

Slope terminal discharging current (4) Isio (2 femf > 181Hz 42 60 78 HA
Operational Amp. 1 only

Common-mode input voltage range Vicr@® 0.2 Z [Ve-l4 \%

or Vec

Input offset current lioal -50 5 50

Voltage gain Gal 60 67 AN dB

Output sink current (1) losi1(y OUT1=0.2V 20 140 |~ HA
Operational Amp. 2 only

Common-mode input voltage range Vicr() ‘ 0 ‘ - ‘ VB—1.4‘ \%
Operational Amp. 1 and 2

Input offset voltage Vioa1 £20 -3 20 mvV

Output sink current 1- (2) losii(e 18 4 — mA

Output sink current 2— (2) losi2(» 2 4 — mA

Output source current (2) losa1,2 —— -15 -2 mA
Mode Switch=HSL, STB, FR;BR

Input high level VswH 2.0 — — \Y

Input low, |evel Vawi — — 0.6 \%

Input bias current lesw Vsw=2V, — 25 100 HA

Metor Power Supply. Contrel

Input/olitput gain Gios AXGC 14 2.0 2.6 | Times
Output,impedance Zos 12 18 24 kQ
. . Vs for Vsc=1.6V
Operation pointy(1) Vsiu@ When OUTI=V 0.1 0.35 0.6 \%
. . Vsu for Vsc:].ev
Operation point (2) Vs-ul when OUT1=Vref + 1 0.35 0.63 0.9 \%
Power Supply Current
Operating power supply current lecq STB:H — 10 15 mA
STB power supply current lec o) STB:L — 6 10 mA
Unregulated power supply current (1) lgs 1) V=0V — 0.1 10 HA
Unregulated power supply current (2) le (2 Vee=3.3V, In*=0V — 0.3 15 mA
m Electrical Characteristics [Reference Values] (Ta=25+2°C)
Thisis design reference value, and not guaranted one.
Parameter Symbol Condition Reference value Unit
Therma protection circuit operation temperature Tso Vee=3.3V 175 °’C
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m Pin Descriptions

Pin No. Pin name Standard waveform Description Equivalent circuit
cs — VB
A
1 | U: Terminal driving the U-phase '_®
U-phase drive output of motor %=
,,,,,,,, GND 8kQ
GND2 " GND
******** Vs
) SS : Terminal outputting_the drive
rive power current of motor
supply output
VSC: Terminal, outputting the contrel

3 Switching power
supply control output

voltage of the switching power
supply

WIN : ) )
4 W-phase detection Terminal detectingthe W-phase
———————— GND
5 VIN : Terminal.detecting the V-phase
\/-phase detection
———————— GND
6 | UING Terminal detecting the U-phase
U-phase detection
———————— GND
PCV : . . .
Voltage feedback Termina attaching the capaci-
7 tor for phase compensation of
system phase the voltage feedback system
compensation & 4
******** GN
8 SG: Grounding terminal for signal
Signal ground system
Panasonic
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m Pin Descriptions (cont.)

Pin No. Pin name Standard waveform Description Equivalent circuit
SL3: ] .
Termina generating the wave-
9
Slope V\_/aveform form of the motor drive current
generation (3)
SL2: ; .
Termina generating the waves
10 Slope vyaveform form of the motor drivereurrent
generation (2)
SL1: ) .
Terminal generating the wave-
11
Slope vyaveform form/of the motor drive current
generation (1)
FC Terminal determining the phase
12 Oscillation 3N|tch|ng frequency a motor
art
BR: Termina controling the short
1 Vcc or GND
3 Short brake control cc O & brake
50kQ
GND2
14 ER : dR Ve of GND Terminal switching the nor-
OnVepC/Reverse pe mal/reverse rotation of motor
switching terminal
GND2
HSL - Terminal controls the charg-
: ing/discharging current of the 50k
15| Slopecurrent Vec or GND slope waveform generating ter-
control terminal minal
50kQ
GND GND2
STB: Terminal controls the opera-
16 Stand-by input Vec or GND tion/stand-by condition
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m Pin Descriptions (cont.)

Pin No. Pin name Standard waveform Description Equivalent circuit
17 Vee: Termina inputting the Vcc
Power supply power supply
VB
IN2H : . .
18 Operational I;]Eut terminal for operational
h p. 2
amp. 2 input
GND
ouT2: ; .
19 Operational ;.)nL]rtpLg terminal, for operatiofal
P
amp. 2 output
IN1-: Termina inputting the reverse

20 Operational amp. 1
reverse phase input

phase veltage of operational
amp. 1

INL1+:
21 Operational amp.'1
normal phase i nput

Termina inputting the iormal
phase voltage of opepational
amp. 1

MM : . . .
2 Motgf neutral point Terminal {inputting the motor
. ) neutral point
input terminal
23 8;’;;:0” a Terminal outputting the output
amp. 1 output voltage of operational amp. 1
Vref Vref
ref : . . )
Termina inputting the servo
24 Servo re_ference reference voltage
voltage input
77777777 GND
Panasonic
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m Pin Descriptions (cont.)

Pin No. Pin name Standard waveform Description Equivalent circuit
VB
PCl: Terminal attaching the capaci-
25 Current f?dback tor for phase compensation of
system phase current feedback system
compensation
———————— GND
GND
VS: . . .
. Terminal inputting the VS
26 Mator drive motor drive power supply
power supply
VB : . . .
Terminal, inputting the VB
27 Unregulated - unregulated,power supply
power supply
VB
———————— Vs
28 CS: cs Terminal outputting the motor
Drive current output drive current
GND
cs
29 W : Termina drivihg the W<phase
\W-phase drive output of motor
ffffffff GND
GND2
20 % block Terminal connecting the power
o oc transistor block to GND
grounding
cs
31 V: Terminal driving the V-phase
V-phase drive output of motor
———————— GND
GND2
22 PG: Terminal connecting the power
Power block grounding transistor block to GND
Panasonic
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m Operation Descriptions
(1) STB termina
The operating condition of the IC internal circuit is shown in the following table :

STB input Condition of the IC internal circuit
L Note) AMP2 and sensor-less block only operating
H All circuit operating

Note) Since the sensor-less block operates, if the motor rotates, it detects the inductive voltage and synthesizes the energization
switching signal which is synchronized with the motor rotation phase.

(2) FR,BRtermina
FR terminal H : Forward rotation
L : Reverserotation
BR terminal H : Short brake circuit operation
L:

Short brake circuit stop

(3) Driveamplifier
The AN3861SA isan IC of current drive type,<and the motor. drive current’lais determined by the voltage of OUT1terminal,

asshowninFig.1. |z VS=Cs
Rcs
_ 40
lamex = Res /(

_ Gio _014

9N Res. ZRcs
‘ OuUT1
Vref
Fig.1' Drive Chafacteristics

The collector‘voltage value.is controlled as showrin Fig.2/Since the sink-side output transistor is operated with non-saturation

voltage.
u,v,w

[0
]
'
'
:
'

02V |- mmmmmmoomo-
'
'
)
'

OouT1

Vref Vref + 1.35V

Fig.2 OUT1 and Ve of Sink-side Output Transistor
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(4) VCStermina
For the AN3861SA, since the collector voltage of the sink-side output transistor is controlled to a certain value. Therefore,
when the Vg is high enough, extra voltage is applied to the Ve of source side output transistor. This loss voltage of Vce can be
reduced by the V SC voltage through the circuit as shown in the following figure.

[} % \ ’
16v - AN -0 i

A
Fig.3 Switching Regulater System wit| ] @
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(5) FCtermina
This is an oscillation terminal which determines the commutation frequency at operation start and the frequency fems of induc-
tive voltage for switching over the charging/discharging current of the SL terminal (Refer to (6) below). Normally, frc=16.3kHz
when CFC=560pF and the frequency at operation start is approx. 4Hz.

(6) SL1,SL2, SL3terminal
The SL1, SL2 and SL3 are terminals producing the slope waveform for synthesizing the tfapezoidal wave current. Since the
slope waveform is synthesized by charging/discharging the external capacitor with the constant current, the amplitude VSL
becomes as follows:

_ Ich
VSL= 6 femi X CSL

GND

Fig.5 Waveform@f SL1, Sk.2 and'SL3

Where, Ich : Charging/Discharging current
CSL : Capacitance value
femi : Frequency of motor inductive voltage

The value of Ich is changed according tothe relationship between the frequency of the motor inductiveveltage and the oscilla-
tion frequency of the FC terminal,.as shown in Fig.6 in the next page. Therefore, the capacitance value'of external capacitor CSL
should be selected so that the value of \V SL ‘could fall in thérange from 0.5 to 1.5V during,constant rotation.

Since the relative dispersion of three external capacitors. may cause increase of motor noise; the capacitor with high accuracy
should be used.

(7) Capatitancevalueof Uin, Vin, Win
The capagitor of Uin, Vin and Win prevents the malfunction of the:comparator due to spike-shaped voltage which is generated
in the motor coil,at opération start.4For this reason, it should be used asnecessary for large motor of large L such as winding coil.
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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, and no license is granted under any intellectual property right or other right owned by our company 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, aerospace, 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 Matsushita
Electric Industrial Co., Ltd.
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