SONY. CXA1445M

HDD Equalizer (Pulse Slimming) IC

Description

The CXA1445M is an IC for HDD read data equal-
izers (cosine equalization).

The delay circuit realized through the adoption of
an active filter circuit dispenses from the expensive
delay line so far in use. Delay time may be changed
at will by altering the resistance value.

16pin SOP (Piastic)

Features

e The delay circuit obtained through an active filter
circuit dispenses from external delay lines. Delay
time adjustment is possible by changing the exter-
nal resistance value.

e Mix ratio adjustment of K1 and K2 is possible by
changing the external resistance value.

* 5V single power supply

Block Diagram and Pin Configuration
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Absolute Maximum Ratings (Ta=25"C)

* Supply voltage
s Storage temperature

Operating Conditions
& Supply voltage
* Operating temperature

Pin Description

Tewg —55 to +150
Vee 4.5 to 5.5
Topr —~20to +75

No. | Symbol | Voltage

Equivalent circuit

Cescription

1 IN1 147
M
| jsK Inputs data signals from read amplifier as
2.0V v, differential signals through a capacitor.
by ‘ 16K Internal impedance is approx. 16k,
2 IN2 147 2004 [200, 200
77N
Voo
3 CN2 OG- 147
il §
1.7V Connects capaciter (0.01 xF) between this
) GND pin and GND to control neise in the circuit.
4 CN1 & 3%

5 CP1 3.5V

~ »®
o &N
Voo
. 147
(s Wt

GND

Connects capacitor (0.01 4F) between this
pin and V¢ to control noise in the circuit.

Vo

147 j—"
i i ff f
6 |MONIT3| 2.4V W MOHItO!’ pin output through bg er after
input signal passing two delay lines.
GND C
200y
G 77
Veo
. a7 Monitor pin output through buffer after
7 |MONIT2| 2.4V (DWW : . ’ . .
input signal passing the first delay line
oo )
200,
GND 77
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No. | Symbol | Voltage Equivalent circuit Description
8 GND ov GND pin for all circuits
g OouUT1 Ve )
(37— Signal output pin. Equalized signal is out-
3.8V
ak put to pulse detector.
10 | OUT2 oo
GND
Ve E__ A resistor is connected to set K,. K,=ap-
17| X prox. 0.25 at 12k (Typ.) Varying the
11 1 KADJ 1.2v e resistance value from oo to 4kQ varies K,
from 0 to 0.3.
GND
v ‘E:_ A resistor is connected to set K, K,=ap-
a7 | X prox. 0.25 at 12kQ (Typ.) Varying the
12 | K ADJ2 1.2v AW resistance value from oo to 4k} varies K,
from 0 to 0.3.
GND
VW | . N i .
13 | | REF 1oy 147 ]F‘ 12k resistor is connected to obtain inter
A nal reference current
GND
Ve
147
@ L
14 [ MONIT1| 2.4V Output monitor pin of IN AMP
GND
2004
GND
Vee A resistor is connected to set delay time,
L T Set to 58ns at 10k (Typ.). Varying from
15| TADJ 4.0 va{r“* 5 to 25k} produces a change from 40 to
GND 150ns.
16 Ve SV Connects 5V power supply.
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Electrical Characteristics

$3 and S4 taken as *'a’” side unless specified especially. (Ta=25C, Vo =5V)
.
ltem Symbol Conditions Te_st Min. | Typ. | Max. | Unit
point
Current consumption lec S1=0N, $52=0N 1M1 8 11 14 mA
{=200kHz V,y=100mVp-p _
Mix ratio accuracy * . 51=0N, S2=0FF . ° ° e %
y ‘ f=200kHz V=100mVp-p wi =101 o |+10l o
: | §1=0FF, S2=0N %
T f=6MHz V,,=100mVp- VM1l | —13 0 13 9
Delay time accuracy * L IN P-p + %
Ty f=10MHz V,,=100mVpp VM1 | —22 0 +22 %
Frequency —3dB Viy=25mVp-p
characteristics FC S51=0FF, 52=0FF VMl 15 MHz
. f=200kHz
Gain GAIN S1=0FF, S2=0FF VM1 7.5 9 10.5 dB
Maximum input f=3MHz THD=59
voltage range Visax S1=0FF, S2:=0FF VML | 300 mvp-p
. 51=0FF, 52:=0FF

* With the center value of mix ratio and delay time taken as K,,=0.255 and T=58ns.

The testing methods of mix ratio and delay time can be defined as follows: Equalizer frequency characteristics
taken as H (W). To find K,, suppose K,=0 (52=0FF), then,

| HW) | 2=1+K,*—2K, COSwt

Here K, =0 (S1=0FF), 200kHz gain is taken as G, (dB). When a certain K, is set, 200kHz gain is taken as
G, (dB). K, is calculated through the following formula:

Gy -G,

Ki=1-10 %
K, is solved in a similar way by supposing K, =0 (S1=0FF)

Delay time T, is calculated through the following formula:

51 and S2 are OFF (where K, and K, are set to 0), 200kHz and 6MHz gain are taken as G,, G; (dB). When
a certain K, and K, (51 and S2=0N, K,=K,} are set, 200kHz and 6MHz gain are taken as G,’, G;' (dB). T,
is calculated through the following foumula:

Gy —G,

T, =Lt o1 |1-107®

2K

K is caluculated through the following formula:
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As the equalizer frequency characteristics have exceeded the gain peak at f=10MHz, delay time T,, when
10MHz gain are taken as G;', G, (dB) is expressed by the following formula:

& -6,

T“:-c% 2z—cos | 110 %

The calculating method for this delay time is applied when it is set around 60ns. For setting to any other delay
time, the frequency used to test the gain should be changed.

Calculation of delay time
T ADJL pin current is taken as I, while delay time is obtained approximately through the following formula:

-12
A 25:4%1077

As T ADJ pin voltage is 4.0V, the resistance to be connected to T ADJ pin is taken as R. We have

T ADJ pin voltage changes slightly according to the connected resistance value. However, ignoring this
fluctuation, the relation between the delay time and R is given through the following formula:

_5.4x10°"
1.0

=54X10"XR

At XR

When R=10k0(, we have
At =54 X 1072¥X10X10%*=54ns

Calculation of mix ratio K,, K.
Mix ratio calculation K, generally follows the following formula:

I I1: 11 pin (K ADJ1) current

2K, =
VIl +12 12: 13 pin (I REF) current

K ADJ1 pin, I REF pin voltage is approx. 1.2V As a 12k(} is connected to I REF pin. 12=100xA. K ADJ1 pin
voltage changes slightly according to the connected resistance value. However, ignoring this fluctuation, the
relation between the mix ratio and R is given through the following formula:

1.2
1=

Therefore, the relation between K, and R is as follows:

0.6

K =1 2F100%10° xR

For example, when R=12k{}, we have

0.6 0.25

K= 24 100Xx10°X12X10°

K. is solved in a similar way as being 12 pin K ADJ2 current.
—5_
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Electrical Characteristics Test Circuit

1M1 VM2

Sth LPF
Vi

lsv
GhD

(8

00—
c2 ca TS
10001: 1000p lo 01},;[;) 014 10,01y

TGND 77 GND

GND
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Delay time vs. Setting resistance Mix ratio vs. Setting resistance
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Package Outline Unit: mm

CXA1445M
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