SONY. CXA1512M/N

Motor Sensor Amplifier for 8mm Camcorder

or the availability of this product, please contact the sales office.

Description
The CXA1512M/N is developed as a motor sensor
amplifier for 8mm videos.

CXAl512M CXA1512N
14pin SQP (Plastic) 14pin SSOP (Plastic)
Features
e Uses a variable threshold comparator efficient
against PG noise.

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

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

Applications
8mm camcoder / DAT usage and others

Absolute Maximum Ratings (Ta=75C)

e Supply voltage Vee 11 v
* Operating temparature Topr —2Q to +75 *C
e Storage temperature Tewg —40 to +125 'C
» Allowable power dissipation Py 360 mw
Operating Range
o Supply voltage Vec 40 t0 5.5 v
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Sony reserves the right to change products and specifications without priar natice.  This infarmation does not convey any license
by any irmplication or otherwise under any patents or other right Application circuits shawn, if any, are typical examples illustrating
the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Pin Dascription

Pin No. Name Waveform Function
1 Drum FG signal input 10~gomvo-p | Input pin of drum FG signal (sine
wave)
72CHZ max

2 Drum FG LPF (1)

Drum FG LPF (2)

o

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 reference voltage.

Use as ground voltage of drum FG
and drum PG blocks

(3 Drum PG signal input

0.6~2.5mvp-p

ML

\1 440Hz max

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

7 GND

D.C.

3 Peak detection

Capacitor connecting pin of the drum
PG peak detection amplifier block

9 Drum PG output

i (CMOS level)

Qutput pin of drum PG block

10 | Drum FG output

| (CMOS feval)

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

15~100mVP=p
100kHI max

Input pin of capstan FG (—) signal
(sine wave)

14 | Capstan FG (+) signal input

” J:mﬂoomvv-l?
100kHz max

Input pin of capstan FG (+) signal
(sine wave)
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Electrical Characteristics

DC ltems (Ta=25°C, Vq=5.0V)
ftem Symbol Conditions Min. | Typ. | Max. | Unit
Current consumption lec V9, V10, V12=0V 2.1 3.2 4.8 mA
{CAP-FG)
Input bias current 113, 14 | V13, V14=25V — 1.0 HA
Input offset current [113-114] | V13, V14=2.58V —_ 100 nA
In-phase input voltage Variation of Pins 1_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 1‘3, 14 'current when _
range H voltage at same pins varies from 2.5V | 05 1.0 2.0 | times
to 3.5V.
Qutput L level V2L zi iLj?;’:"i 3y — 1.0 | V
Output H level viaL | J1ET S0 40 — | v
AC Htems
Item Symbol Conditions Min. | Typ. | Max. | Unit
Vi (DC)=2.5V
(CAP-FG) Vi (AC)=30mVp-p
fi=100kHz
Output L level Viz2L — 1.0 v
Qutput H level V12H 4.0 — v
Duty ratio —-20 +20 %
Vi (AC)=10V
(DRUM-FG) fi=( 723Hz i
Output L level V1oL — 1.0 Vv
Output H level V10H 4.0 —_ v
Duty ratio —30 +30 %
(DRUM-PG)
Output L level VoL — 1.0 v
Qutput H level VoL 4.0 _— v
Frequency 19 29 30 31 Hz
(DRUM-FG)
Input baias current 11 V1, v4,=2.0V €00 nA
In-phase input voltage Variation of Pin 1 current when voltage .
ra:ge L ° ¢ changes from 2.5V to 1V s 0.5 1.0 2.0 | times
in-phase input voltage Variation of Pin 1 current when voltage .
ralf’ge H i ¢ changes from 2.5V to 3.5V : 05 1.0 2.0 | times
Output L level V1oL :/110—=v045=mf3mv — 1.0 | v
Output H level viow |0 %08 40 — v
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Item Symbol Conditions Min. { Typ. | Max | Unit
(DRUM-FG)
VIL=0.5mA
Output L level VSL V6—V5=—3mV — 1.0 v
VoL=—50uA
Output H level VOH e V=4 3mV 4.0 v
(V.REF)
Ref voltage V5 1.8 2.0 2.2 v
Output resistance R, I5L=X1imA — 2.0 Q
Ripple elimination ratio | SVRR | V11=5X]V 40 e dB

Test Circuit (AC Test)

Veed 0=5.5(V)

CAP FG oUT
DRUM FG OUT
DRUM PG QUT

F100%

- o
BLAS OUT:I: z
3 =3
D PG INY o
s
8 M
- .

Test Circuit
DC Test (A indicates DC current meter and V DC voltage meter)

¢ Current consumption

(P@-L@@@@E@@w?
5T LA

Pin @ current test

# input bias current
@ O ® ©® @ @
[ e 2 Bt
T ' Y 1

Current test at Pins @, @
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# Input offset current

?@@@T??T@.mﬁg@

-8 1 2.5V

SR RORG)

Pin @ current — Pin @ current

® |n-phase input voltage range

EARERSSRRAANE

(SVJJ;
Vi3 71; 1}; ALY

Tested current value (1) of Pins 13 and 14 when those pins are at 2.5V
Tested 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

o Output level

L level
(P@@@@(?SE@.@ ?
VS—D.IUi (5“7; 7;2.5\! T;-Z,dv
T5°0p‘
Voltage test of Pin @ when that pin is at a current input mode of 5004A.
H level

9@_@@@fﬁf@‘@ ? ¢

_D‘Wi ‘5‘”L };asv ;2.5\:

l 50uA
Voitage test of Pin @ when that pin is at a current output mode of 50zA.
® Input bias current

%@@ T?ET(@O(SVE@

v ,Iy 2.y Jy

Current test of Pin 1

® In-phase input voltage range

% ® @WT CT T f T ® ..5“? @m
b

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

B

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6181739/cxa1512n.html

SONY CXA1512M/N

o Qutput level

L level ©© 0 0 9 0 f ? ®© e ¢ @ ? ?
{5V) 'IT ’I.z.tw

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

Hievel?@.@@@)ﬁ)(ﬁ@ ®(EI

vsw.wi (5v)

(V) s Tsoc,.A

O s lso,A
Voltage test of Pin @ when that pin is at a current output mode of 50gA.

® Qutput level

L level
e @Ry
VS-O.IVi l T (5v) i ;2_4\1

Voltage test of Pin @ when that pin is at a current input mode of 5004A.

H level P @L@ ® & © f ® _m ? Izsv

r;r' (5v)

V540, 1V ]I-
§ é o

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

(v) s Tsoo,.n

e Ref. voltage, ripple elimination ratio

Ew? ®@ © ?_3_9 i ® © om? @
’I_ 2.25v ;—Tr W <5v1,I, z.5v? ?z.sv

Pin & voltage test

» Qutput resistance
During input mode

lev?@@?ﬁ@-ﬁ@f@k?@?

I o0 é@ o] T r;a.sv

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

During output mode

B L anas
;o I3

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

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6181739/cxa1512n.html

SONY

CXA1512M/N

AC Test (CAP FG)

Oscilloscope (Waveform check)

oy ov
30mvp=-p 30mVp—p E

100kHT 100kHZ

0 C—
1,3k

Vee5.0(V]

$G inout 14F

1.3k

=

=
1

cAP FG OUY

T DRUM FG OUT
S [e]
§ Y oRuM PG oUT
x
fad

SHGLD

Ve

COmP-1 COMP.2
50k

PE AMF]
OPE AMP 1 3

2.0v OPEZAMF'
1 A2 100k
5

DFG IN{+)
DFG N{-)
BiAS QUT
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

Veo

Aa =

Yy
AAA
Yy
+

5 U SIG ouT

Rp

AAA
¥
k]
o
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Explanation of respective blocks
The sensor amplifier block is camposed of the following 3 blocks.
e Block for Capstan FG processing
¢ Block for Drum processing
® Block for Orum PG AMP processing

(D Capstan FG
Exclusive to MR sensor, performs saturated amplification 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. AAA

W Wi R: Hysteresis resistance

-

R is determined through the foliowing #* * Vy: Hysteresis voltage
formula

o 23WV VD

R&5(Vec/Vi) (Rur/2)
Ry Total resistance value of MR sensor

COMP1
@ 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, Pind that is an inverted input is connected to Pin &.

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

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

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

. S P S
fC—.ZOfF(_‘, fCFZ?IngCz "Cz-4X10‘szg
NF-LIM AMP

|
1
* 1
1 .,\ )
M . |
! - I
L ‘
R043 R5Q ! )
| | :
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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 L.P.F are input to the limiter amplifier.
2

VBE
_Av_‘ BIAS
VeE
Input
\-) Qutut waveform

This limiter cutput 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

N @V

90 Preamplifier

Hold amplifier

Resistor to increase offset 2
(IMQ=0. V) ! ; Ca

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 threshold level of converted rectangular waves.

As PG coil is connected between 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 2 PNP differential input with a gain of 46 dB. Accordingly, when input at Point A is at 1 mVp-p,
a PG signal of about 0.2 Vo-p can be obtained.

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

In the PG signal generating period Paint 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 Point C voltage decreases to the minimum of Point A PG level. As PB period ends,, Point A goes
to bias voltage. As Points C and A are connected by 50kQ resistor, Point C voltage slowly closes down on
Point A voltage at a C4 and 50kQ time constant,

As the drum makes one revolution the PG generating period is on again, the hold amplifier electrically
discharges C4 and lowers Paint 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 500 resistor. As Point C voltage starts rising,
during discharge by the hold amplifier, as it passed through 1,5k resistor, and due to that time constant Point
C voltage does not fully decrease within the PG period shart time.

PG AMP waveforms is attached. _a-

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6181739/cxa1512n.html

SONY CXA1512M/N

Notes on Operation

As a large curtrent flows through cpstan FG output Pins @, @ and @3, also, drum FG, PG output Pins @, ®
and @), mutual interference between capstan outputs easily occurs. To this effect keep output fines as short
as possible and adopt a layout avoiding mutual closeness.

PG AMP Waveform

+1,0m¥ —
Pin & input
PG original signal 8ias
vy |
-t,.0my —
0.1¥ —
A point 1A —l
Preamplifier
output signal
-0, 1V —
0.2V —
BIAS —
B point oty —]
Hold amplifier ’
output /kf.-———-"/’_\f———
-0,2v —
B1AS —m
C point (Pin 8) 0.1V —
Hold capacitor — N~
waveform —o.zv
5V —
Pin 9
PG arranged output
waveform GND

—-10 -
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Application Circuit
(For standard mechadeck/Sony U/U' mecha)

Veed 0-5,5{V)

DRUM FG OUT
DRUM PG QUT

CAP FG OUT

OFPE AMP|
xz fIDOK

[
DRUM FG PG

(For compact mechadeck/Sony FL mecha)
Veed, 0-5,5(v)

DRUM FG OoUT
DRUM PG oUT

CAP FG OUT

ComP.1

COMP.2

3 5 =
7 a
° 28 o
@ =
w m A 0.1y
= [1—
1
|
L~
— 1
DRUM FG PG
nr

Application circuits snown are typical examples illustrating the operation of the devices. Sony cannot assume responsidility for
any problems arising out of the use of these circuits ar for any infringement of third party patent and other right due to same.
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Package Outline Unit: mm

CXAl512M 14pin SOP (Plastic) 225mil
10.46MAX 1BMAX
14 : 3
@, +0,1
i 101 "
< 0
| O ©
HHHEE i
+uf1 ’ +04 a3
0,4_0..0'_5 o I 1.2 7 0,15-005 ":o
ol
()]
=T
<
[ SONY NAME| SOP-14P-L074
1 EIAJ NAME|#SOP014-P-0225-AN
JEDEC CODE
CXAl512N L4pin SSOP (Plastic) 225mil
1.8MA X
_ 54 MAX A4l

4 a

1

!
01 m
0.1 e
I O oy
: w

1 7
o

0

03 fa‘és” i illo.ss 015885 %
3

4.4
f('_

SONY NAME| SSOP-14P-L0T1
01 & EIAJ NAME|3S0P0i4-P-0225-FN

JEDEC COQE

~12 —
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