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SONY. CXA1512M/N

Motor Sensor Amplifier for 8mm Camcorder

Description
The CXA1512M/N is developed as a motor sensor
amplifier for 8mm videos. CXAL512M CXA1512N
14pin SOP (Plastic) 14pin SSOP (Plastic)
Features

e Uses a variable threshold comparator efficient
against PG noise.

e FG frequency corresponds to up to 100kHz
(High speed FF/REW compatible)

e Low current consumption
(2/3 compared to CX20115)

Applications
Bmm camcoder / DAT usage and others

Absolute Maximum Ratings (Ta=75C)

e Supply voltage Ve 11 v
e Dperating temparature g I —20to +75 °C
e Storage temperature Tatg —40 to +125 'C
e Allowable power dissipation Py 360 mW
Operating Range
e Supply voltage Vee 4.0 to 5.5 v
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Pin Description

Pin No. Name Waveform Function
1 Drum FG signal input 10~somve-p | Input pin of drum FG signal (sine
wave)
T20HZ max

2 Drum FG LPF (1}

Drum FG LPF (2)

.

3 _
Connect capacitor and use.

4 Drum FG D.C. GND pin of drum FG block
Supplied from Pin 5 output

5 Reference voitage output D.C. 2.0V is output as referance voltage.

Use as ground voltage of drum FG
and drum PG blocks.

6 Brum PG signal input

0.6~2.5mvp-p

[

14400z max

Input pin of drum PG signal
(Intermittent half-wave sine wave)

~J

GND

D.C.

) Peak detection

Capacitor connecting pin of the drum
PG peak detection amplifier block

9 Drum PG output

I (CMDS level)

Qutput pin of drum PG block

10 | Drum FG output

| (CMOS lavel)

Qutput pin of drum FG block

11 | Vee

D.C.

12 | Capstan FG output

[ ] (CMOS level)

Qutput pin of capstan FG block

13 | Capstan FG (—) signal input

Input pin of capstan FG (—) signal

15~100aVp-§ !
(sine wave)
100%HZ max
14 | Capstan FG (+) signal input 15~ 100mVP—p Input pin of capstan FG (+) signal
(sine wave)
100kHZ max
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Electrical Characteristics

DC ltems {Ta=25C, V=5.0V)
ltem Symbol Conditions Min. | Typ. | Max | Unit
Current consumption lec V9, V10, V12=0V 21 3.2 4.8 mA
(CAP-FG)
Input bias current 113, 14 | V13, V14=25V — 1.0 uA
Input offset current [113-114] | V13, V14=25V — 100 nA
In-phase input voltage Vanation of Pins %3, 14.current when _
voltage at same pins varies from 2.5V | 0.5 1.0 2.0 | times
range L to 1V.
In-phase input voltage Variation of Pins %3, 14 'current when .
voltage at same pins varies from 2.5V | 05 1.0 2.0 | times
range H to 3.5V.
Output L level vizL ziifl‘:;ﬂ_”_‘ iy — 10 | v
Output H level viaL | J18HTCS0AR 4.0 — | v
AC Items
Item Symbol Conditions Min. : Typ. | Max. | Unit
Vi (DCy=2.5V
(CAP-FQ) Vi (AC)=30mVp-p
fi=100kHz
Output L level Vi2L — 1.0 v
Output H level V12H 4.0 — Vv
Duty ratio —20 +20 %
Vi (ACY=10V
(DRUM-FG) fi=( 72(2))Hz PP
Output L level V1oL — 1.0 v
Output H level V10H 4.0 —_ v
Duty ratio —30 +30 %
(DRUM-PG)
Output L level VoL —_ 1.0 v
Output H level VoL 4.0 —_ \'
Frequency f9 29 30 31 Hz
{(DRUM-FG)
Input baias current 11 V1, V4,=2.0V 600 nA
In-phase input voltage Variation of Pin 1 current when voltage .
ra:ge L P ¢ changes from 2.5V to 1V : 0.5 1.0 2.0 | times
in-phase input voltage Variation of Pin 1 current when voltage .
rar?ge H ° ® changes from 2.5V to 3.5V : 0.5 1.0 2.0 | times
Output L level V10L :/110-=v045=mf3mv — 1.0 | Vv
Output H level V1OH :}10—-=v; iojfgmv 4.0 —_ v

-3 =
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ltem Symbol Conditions Min. | Typ. | Max | Unit
(DRUM-FG)
VaL.=0.5mA
Output L level VoL VE—V5=—3mV — 1.0 \
VaL=—50.A
Output H level VoH VE—V5E=+3mV 4.0 v
(V.REF)
Ref voltage V5 1.8 2.0 2.2 v
Output resistance Ro IBL=F1mA — 2.0 Q
Ripple elimination ratio | SVRR | V11=5%x1V 40 — dB
1.3k
Test Circuit (AC Test) 4,025 5 (%)
5 2 13 y
@ 2 bl —
2.5 5 2 12

Test Circuit

£100K
500

- o
=BlASOUT:]:
o h-we
D PG NS
[=)
[«]
-~

DC Test (A indicates DC current meter and V DC voltage meter}

¢ Current consumption

®§)§3@@2_w

Pin @) current test

# input bias current

(SV}J;

KSV)TI_
2.5v

@@@ﬁ) ®m?®
XERRESR

Current test at Pins @, @

3

R

HHE

I

2.4¢

3t

2.5Y
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® Input offset current

e LT " "af T8

Z.5v 2.5V

F

Pin @ current — Pin 3 current

® In-phase input voltage range

Leor g2y

HEAEE 4

Tested current value (1} of Pins 13 and 14 when those pins are at 2.5V
Tasted current value (2} of Pins 13 and 14 when those pins are 1V
Tested current value (3) of Pins 13 and 14 when those pins are 3.5V
At L level (2)/(1) times At H level (3)/(1) times

e Output level
L level

(P@@@@(?f@.@ ?

~ wi (5”; TIrz.su 1;-2.4\:

TﬁQUgA

Voltage test of Pin @ when that pin is at a current input mode of 500A.

H lavel

(P@@@@j)jf@‘@ ?

VS—D.Wi rsw‘nl-'r 7;’2.5V ‘;Z.GV

l 50,4

Voltage test of Pin 3 when that pin is at a current output mode of 50zA.

® |nput bias current

Al

% ® @“ CT j@ ? T ® om)? @m
s

Current test of Pin 1

® In-phase input voltage range

v

@@WT??ET@).M?GQ

)I_ 2.5v ’l

Tested current value (1) of Pins @3 and @ when Pins O and @ are at 2V
Tested current value (2) of Pins @ and D when Pins @ and @ are at 1V
Tested current value (3) of Pins @ and O when Pins (@ and @ are at 3.5V
At L level (2)/(1) times At Hlevel (3)/(1) times

_B5_
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® Qutput level

“"‘“"'CP@@@@c?f@?@?
‘:SVIL’IFZJN

Voltage test of Pin @ when that pin is at a current input mode of 500uA.

H level q) ®.® ® ® C‘? i ® © © ?m@) a.SV
! 8!

vs+o.1vi 5v)

V) s rsoc,.&

2.6V

0 150"
Voltage test of Pin @ when that pin is at a current output mode of 504A.

® Qutput levsl

L level
CP @.G) @ ® C? ? ©®& ® @ ?Vﬂ® mv
LEEEES A RARA S

Voltage test of Pin @ when that pin is at a current input mode of 500xA.

H level
CP @ & ® © ? % ® ©® ® ?m® m
! =

) s 1500,1«

2.6V

nl,_ (sv)

V5+O.1Vi T
) s l 5044

Voltage test of Pin @@ when that pin is at a current output mode of 50xA.

e Ref. voltage, ripple elimination ratio

2~5V(‘? © e i ? <;c\f:? @z sv ? z-sv
I e g *T 1

Pin & voltage test

« Qutput resistance
During input mode

2_5\,?@@?7@?@?@?

’Ir 2.25v ;L é@ V) 2.5v ;Ir ’Irz_su

(Ref. voltage Tested voltage value when 1 mA is output from Pin ®) divided by 1mA

During gutput mode

Mﬁ@@ @_@f@vm?@?
T ;P@l—é &l e T T

(Ref. voltage-Tested voltage value when 1 mA is output from Pin ®) divided by 1mA
-6 —
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AC Test (CAP FG)

Oscilloscope (Waveform check)

ov ov
30mvVp=p 30mVp—p E

100kHT I100kHzZ

Vee5.0(Y)

SG input
1.3k

CAP FG OUT
DRUM FG OUT
DRUM PG OUT

HOLD

COMP-1 COMP-2

DFG IN{+)
DFG IN(-)
D PG IN

Description of Operation

MR sensor
MR sensor (a magnetic resistor) is used for the capstan FG.

The capstan motor speed varies greatly from STOP to FF/REW.
To obtain a stable output level regardless of speed in such cases, the MR sensor is indispensable to this IC.

{Principle)
The MR element utilizes the change that occurs in the resistance value with the variation in magnetic flux
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Explanation of respective blocks
The sensor amplifier block is composed of the following 3 blocks.
e Block for Capstan FG processing
® Block for Drum processing
® Block for Drum PG AMP processing

(@ Capstan FG
Exclusive to MR sensor, performs saturated ampiification at the comparator. On the other hand, MR sensor
produces a particular high frequency noise. As FG frequency is raised, the noise is sometimes mistakenly
output. To this effect, this IC features hysteresis characteristics from the resistor inserted between Pins @
and @

MR Sensar

AAA A AL

Wy W R: Hysteresis resistance
[ veo
A AAA R is determined through the following * * Vy: Hysteresis voltage

Y
formula

o 2=3IMV V)

R5(Vec/Vi) (Ryr/2)
Ryug - Total resistance value of MR sensor

@ Drum FG
The variable reactance system is utilized (an output voltage corresponding to the number of revolutions is
obtained.) .
The capacitors inserted in Pins & and @ serve to elimitate the drive coil switching noise.

Drum FG is a non inverted input directly connecting Pin @ and the Bias Pin ®. That is Pin @ is biased
passing through drum FG coil. Also, Pin4 that is an inverted input is connected to Pin ®.

As a result, both inverted and non-inverted inputs are externally biased, AM flucturations become commaon
mode noise to be eliminated by the input limiter amplifier.

For the setting of noise eliminating capacitors C3 and C2, an fC (cut off frequency) value around 20 times
that of fFG during the drum motor steady-state revolution, is required

That is because of the phase relation between FG and PG. When FG frequency cut off are close, phase
revolution occures.

N _ 1 PO S
fes20fee  fempp—m  CeTgRT0ix0,

NF-LIM AMP
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Also C=10C2
To compensate for the presision and temperature characteristics of the built-in resistor, use a resistor with

ceramic B characteristics for C2 and C3.

FG signals passed through the LP.F are input to the limiter amplifier.

N\ e
BlAS
\/ Vg
Input
\-) Outut wavefarm

This limiter output is converted into rectangular waves at the hysteresis camparator and output from Pin
(. The comparator features hysteresis characteristics of about 100mV. This is to prevent wrong output
provoked by noise or other when the motor is stopped there are no FG signals.

@ Drum PG amplifier l

5

(m -~

o0 Preamplifier

Hold amplifier

Resistor to increase offset
( IMQ=0. 1V) : T €

The drum PG output level at ImV is about 1/10 that of FG.

As a noise countermeasure, peak hold is utilized to vary the threshald level of converted rectangular waves.

As PG coil is connected betwsen input Pin 6 and bias Pin 5.

PG signal is biased and input.

Input at Pin ® is the preamplifier inverted input with an input impendance of about 500Q. The preamplifier is
composed of a PNP differential input with a gain of 46 dB. Accordingly, when input at Point A is at 1mVp-p,
a PG signal of about 0.2 Vo-p can be obtained.

To prevent misoperation when the drum rmotor is stopped, a +3mV offset is applied to the output compar-
ator +side. This is how it works. As the drum motor starts moving a PG signal is generated,

{n the PG signal generating period Point A voltage decreases. As a result, and in order to lower the output, the
hold amlifier passing through the 1.5k} resistor provoques an electric discharge by sucking up C electric
charge and Paint C voltage decreases to the minimum of Point A PG level. As PB period ends,, Point A goes
to bias voltage. As Paints C and A are connected by 50k( resistor, Point C valtage slowly closes down on
Paoint A voltage at a C4 and S0k} time constant.

As the drum makes one revolution the PG generating period is on again, the hold amplifier electrically
discharges C4 and lowers Paoint C voltage to the minimum value of Point A inverted PG signal. Point C voltage
is held a little than the minimum value of Point A inverted PG signal. this is because up to just before the
electric discharge of Point C C4 it is charge by means of a 50Q resistor. As Point C voltage starts rising,
during discharge by the hold amplifier, as it passed through 1.5kQ resistor, and due to that time constant Point
C voltage does not fully decrease within tha PG period shert time.

PG AMP waveforms is attached. —a-
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Notes on Operation

As a large curtrent flows through cpstan FG output Pins @, @ and @, also, drum FG, PG output Pins @, ®
and &), mutual interference between capstan outputs easily occurs. To this effect keep output lines as short
as possible and adopt a layout avoiding mutual closeness.

PG AMP Waveform

+1.0my¥ —
Pin 6 input
PG original signal oias |
(2v)
=t.0my —
0.1V =
A point a1As —
Preamplifier
output signal
=0, 1Y —
-g.2v —
BIAS —
B point oty —]
Hold amplifier )
output /b_
-0,2v — \J—-—
81A5 —
C point (Pin 8) 0.1V —
Hold capacitor —— ~—
waveform 0.2y —
8V —
Pin9
PG arranged output
waveform GND
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Application Circuit

(For standard mechadeck/Sony U/U" mecha)

Vee d.0-5,5(V)

CAP FG OUT
CRUM FG OUT

DRUM PG OUT

[ —
DRUM FG PG

BrAS oUT
D PG IN

(For compact mechadeck/Sony FL mecha)

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of thesa circuits or for any infringement of third party patent and other right due to same.

Veed ,0-5.5(v)

DRUM FG ouT

CAP FG OUT

CoMP.1 coMp.3

CPE

£ 100K

ol g
* 2
= 1=
- @
~C
E @ llp
e 1~
]
¥
e 71
DRUM FG PG
T
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Package QOutline Unit: mm

CXAl512M 14pin SOP (Plastic) 225mil
10.46MAX 1.8MAX
14 ﬁ B
lfﬂ
o
<I|H
<l 0
O w
HHEHBHHH i
1 T
0.4 838l 127
[#)]
=TI
i)
[ SONY NAME| SOP-14P-L074
- [EIAJ NAME[*SOP014-P-0225-AN
JEDEC COOE
CXA1512N 14pin SSOP (Plastic) 225mil
1.BMAX
54 MAX _ A4
14 8
|
J 04
Q‘ 0.1 §
O N 3
— ‘ ‘D
iiﬁw7 ]
+0 5
0.3 %003 | loss 015485 %
S

B SONY NAME| SSOP-14P-L0T1
01 & EIAJ NAME|SSOP014-P-0225-FN
JEDEC COCE
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