SONY

CXA3081R

4-channel Read/Write Amplifier for MR-Ind Head Hard Disk Drive

Description

The CXA3081R Is a Read/Write amplifier for MR-
ind {Magneto Resistive-inductive) heads used in
hard disk drives, and is capable of supporting up to
four channels,

Features

* Single +5 V power supply.

» Drives up to four heads.

*» Servo Write function, drives four channels.

* Differential P-ECL write data input.
Write data passes through tha T {lip-flop.

* Power-saving function.

* Read amplifler has an emitter follower differsntial
output.

» Blas-on function activate the read amplifier in write
mode.

* Input noise of 0.85 nV/VHZ (typ.), RmMr=30 Q,
IB=20 mA.

* Single - ended Input Is terminated by MR head to
GND

* Head unsafe detection circuit.

* Without Damping resistors.

* Fast recovery time. Write to read ; 1 ps.

Applications
Hard disk drives with MR-Ind heads.

Structure
Bipolar silicon monolithic IC.

52 pin LQFP (Plastic)

Absolute Maximum Ratings (Ta=25 °C)

* Supply voltage Vee 7 Vv
» Allowable power dissipation {on board)

Po. 1300 mw
* Write current Iw 50 mA
¢ Bias current Is 22 mA
* Operating temperature Topr ~20t0+70 °C

« Storage temperature Tstg -55to+150 °C

Operating Conditions

* Supply voltage Vce 5§Vz10 %
* MR bias voltage VMg 13010 650 mV
» Bias current Is 10020 mA

* Write Current in Servo Write Mode (Ta=30 °C)
four channels Servo Write iws 10020 mA

Sony reserves the right 1o change products and specifications without prior notice. This information does not convey any license by

any implication or ot

orwise Linder any patents ot other right. Application circuits shown, Il any, are typical examples iliustrating the

cparation of the devices. Sony cannof assume responsibility for any problems arising out of the use of these circuits.
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Pin Description

Pin No. Symbot Equivalent circuit Dascription

41 INOX i i ¥ g Vee
44 INOY
45 IN1X Q*@ R’ K

48 INTY @ 1 K' Inductive heads for write.
49 IN2X 43 Kf < Four channels are provided.
52 IN2Y () 5% K? A

1 IN3X )

4 IN3Y GND

Vee

42 MRO+ MR heads for Read.

46 MR1+ @*@ Connect the MR heads

50 MR2+ (50 2) between each pin and GND.
2 MR3+ : Four channels are provided.

GND '

43 MRO-

47 MR1- MR head GND.

51 MR2- Connect each pin to GND.
3 MR3-

1" bvcc 5 V power supply (Digital) .
12 AVCC 5 V power supply (Analog) .
7

18 GND Ground.

34

33 DGND Ground.

5

8

13

14

15

17

19 NC

22

32

37
40

—_—0
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Pin No. Symbo! Equivalent circuit Description
Ves
Write current setting resistor is
16 WC connected between this pin and
GND.
T GND
- Veo Head unsafe detection output.
Z10ka Detects abnormal states when
the collector output transistor is
30 HUS
@ | OFFin the Read mods, and the
collector output transistor is
! GND OFF in the Write mode.
i % i Vee
Differential write data input for
> o @ - P-ECL.
@ includes T-FF.
? ? GND
' Vee
L 55100k<>
ﬁ_ﬁ_‘ Power saving signal input.
28 P8 28 i \ 4 The power saving function is
|—_". activated when high.
A C) —21v
I GND
¢ Vee
l sEmonC)
_._ﬁ_{ Read / Write signal input.
31 RW @ ' { Read when high, write when
low.
A C) .[ 21v
GND

_—3-
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Pin No. Symbol Equivalent circuit Description
Vee
,_I,j‘ Servo Write signal input.
2 W
9 SER l Servo Write mode when high.
1 2.1v
I GND
Vee
H I i .
a5 HSO ead select signai
36 HS1 Selects one of the four heads
as shown in table 2.
2.1V
I GND
% ’ . Vee
i Read amplifier output.
20 RDX 20 High impedance in the write
21 RDY 21 mode.
i C) > (with coupiing capacitors)
l a0
Vee
Connect a current control
38 BC resistor between this pin and
GND.
GND
Connect an external capacitor
33 CEX3 of Read amplifier between this
pin and GND.
VE Vee
00k C t control signal |
urrent control signal input.
22 g? g See the blas current of MR
heads as shown in Table 4.
1.8V
-[ GND

B 333823583
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Pin No.

Symbol

Equivalent circuit

Description

27

IBON

0

100k

L]
o

D

2.1v
T GND

IBON signal input,

In Write mode, read amplifier is
activated when high, keeping
output high impedance.

CEX1

Ves
GND

Connect an extornal capacitor
of Read amplifier betwesn this
pin and GND.

CEX2

1 i ; Ve
GND

L]

Connect an external capacitor
of Read amplifier between this
pin and pin 10 (CEX2V),

10

CEXz2v

! H_ Vee
®

GND

Regulator terminal of Read
amplifier.

—
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Electrical characteristics
{Unless otherwise specified Vco=5V, Ta=25 "C, lw=30 mA, I8=20 mA, CEX1=0.047uF, CEX2=CEX3=0.1 uF)

No. “item Symbo! Measurement conditions Min. | Typ. | Max. | Unit.
d 1 44
1-1 Current consumption leeR 3 59 mA
for Read +le +l8 +l8
i 7
12 Cun-er?t consumption locw 26 3 49 mA
for Write +Hw | 4w | +lw
13 Current consumption locs Drives four channels 93+ mA
for Servo Write Iw=20 mA lwx4
ent consumpti
1.4 | Currentconsumption |, 14| 2 | 27 | mA
for Power saving
Digital in
2-1 Iovgv:ﬁ utp:c:lta o Vi | Digital input: 0.8 v
= na:’m - 9 Pins 25, 26, 27, 28, 29, 31, 35, and
22 | D98P vii | a6 2.0 v
high input voltage
Digital input
2-3 ht ~1
low input current ' High voltage: 5V 00 WA
igital i I : \'4
P D.Igltal nput " Low voltage: O 100 uA
high input current
Write data input Voo~ Ve~
- \'
%1 | low Input voltage Vwo 20 15
30 V\.Irite. data input VWoH Wirite data input: Veoe— Voo v
high input voltage Pins 23, 24 1.0 0.5
Write data input
3.3 | e data inpu o —20 20 | pA
current
Hi nsaf i
4-1 ead unsafe output Vhuse | 10 kQ internal resistance pull up 0.5 A
low output voltage
Head unsafe output
42 | P VHusH | 10 kQ internal resistance pull up 4.8 5.0 Vv
high output voltage
For writs, When Vcc drops below
5V, the Vcc voltage at which Iw
Power supply stops flowing is regarded as
5 | ON/OFF detector VT | VTHOFF. 3.6 4.3 v
threshold voltage When Vce rises above 3 V, the
Vce voltage at which Iw begins
flowing Is regarded as VTHON.
Wri i
6 tite current sefting I 10 40 mA
rangs
Assuming the Write current as Iw
Write current settin
7-1 9 Kw |[mA] (Rwe=2.7 kQ) 759 | 825 | 8.1
constant
Kw=Rwe X lw=2.7 X 1w
7.2 Write current setting Viwe 121 [ 1205 1.38 v
terminal voltage

—6_
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CXA3081R
No. ltem Symbol Measurement conditions Min. | Typ. | Max. | Unit.
input voltage: 1 mVp-p, 1 MHz
Output voltage: VO [mVp-p)
Read amplifier Ave Vo
8 | differential voltage Av R 158 | 193 ! 228 | VW
gain resistance (RDX, RDY): 1 kQ
RuR=30 Q, Rec=10 kQ
at BO=H, Bi=H
Frequency band- Low frequency
. : F
o Low frequency cut-off o where Av drops by 3 dB8 100 | 200 | kHz
Frequency band- High frequency
10 70 MH
High frequency cut-off For where Av drops by 3 dB % ?
Assuming the Bias current as i3
. . [mA]
B t
11-0 c;i;‘:::en setting Ks | (Rec=10 k) 173 | 192 | 211
Ks=RscXls
at B0=H, B1=H
Assuming Iso [mA] as the bias
current at BO=H, Bi=H
ls1; I3 at BO=L, B1=H
- .93 . .
11 Bias current ratio BO, KRt Krei=IB1/l80 0.935) 0.955 | 0.975
B1 ; = =
11-2 control Krgs is2; Iz at BO=H, Bi=L 089 | 091 | 0.03
Krse=lp2/lso
11.3 Knea | o> IBa1BO=L, Bi=L 0.84 | 0.86 | 0.88
Krea=lIga/iro
Head impedance: 30 Q
Assuming VN [Vrms] as the voltage
which the read voltage output is
Inbut referred noise amplified by a factor of 100 is
12 vc:ta h ENo |passed through a BPF (band width 0.85 | 1.05 |nvAFz
9 of 100 kHz to 50 MHz):
Enao= r_.ﬂ__-__VN
100-Av v49.9 X 10®
Eno=V{Enac)? — (4KT30)
Ripple voltage: 100m Vp-p, 5§ MHz
Assuming the Read amplifier output
P supply rejecti as Vp [mvp-
13 rac:iv;er upply rejection PSRA s Vp [mVp-p) o0 40 B
PSRR=20 log YV
+20 logAv
14 Read data output offset Vorrn | VOFFR=VRDX-VRDY 400 400 | mv
voltage for read
d
15 Unselected hea Vusy |MR Head 100 | mv
voltage

—7—
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CXA3081R
No. Item Symbot Measurement conditions Min. | Typ. | Max. | Unit.
Difterence in electric potential
Head differential between INX and INY when the
% voltage amplitude Vew Write current is switched: 44 | 52 Ve-p
head open
Mode switching time ThAw is the tir‘ne interval between the
17 from Read 1o Write Trw |change of Pin 31 from high to low 0.3 0.5 us
. and the Write current reaches 90 %.
Twri is the time interval between
181 Mode sv?lctching time Twrn tt?e changs of Pin 31 frorn low to 10 5 us
from Write to Read high and the Read amplifier output
reaches 90 %, 100 mV of read DC
Mode switching time Twaz is the time Interval between the
18-2 from Write to Read Twr2 |change of Pin 31 from low to high 0.2 0.5 ps
and the Write current falls to 10 %.
N Ter is the time interval between the
Mode switching time .
; change of Pin 28 from high to low
19 |[from Power saving to Ter " 3 45 Hs
Read and the Read amplifier output
reaches 90 %.
TH is the time inferval between the
o change of the selected head and
20 [Head switching time TH the Read output* reaches 90 % in 3 4 us
the Read mode.
Lu=0pH RH=0Q
o1 Write cur'rent . Too Tpo is the time interval lbetween the 10 o5 ns
propagation delay time write data rising transition and the
Write current reaches 90 %.
Le=0 p RH=0
Wiite current Ta Is the time for the write current to
22 rise/fall time TR/TF |rise from 10 % tc 90%. 3 6 ns
Tr is the time for the Write current to
fall from 90 % to 10 %.
Mode switching time Trs is the time interval betweep the
23 Read safe. Tas |{change of pin 31 from low to high 0.5 1 us
and Pin 30 becomes low.
Tsau is the time required for Pin 30
o4 Mode switching time Tsat o !urr.1 “High" after the lalst transition 3 5 a us
safe to unsafe of Write data** when Write data is
stopped in Write mode.
Tsaz Is the time required for Pin 30
Mode switching time to tum “Low” after the first
25 unsafe to safejq Toaz transition of Write data* in Write 03 ! Hs
mode.

*Read output 100 mVp-p 10 MHz,**Write data fwpb=5 MHz

_8_
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Fig. 1 TEST CIRCUIT 1 {for Test 1 to 16)
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SONY CXA3081R

Description of Functions

* Read amplifier
This is a low-noise amplifier for amplifying the micro signals generated from the heads, in write mode the
emitter follower outputs become high impedance with coupling capacitors. The differential output signal
appears at RDX and RDY pins.

* Write circuit
Write data which is input to WD pin passes through a T flip-flop and frequency is divided by 2. Then it
drives the write switch circuit and flows write current 1o the head.
Write current flows into X side after R/W pin changed from high to low.

* Mode control
The modes are set by RW, WSER and PS pins as shown in Table 1.

RW WSER PS HSO HS1 Mode
L L L X X Write
H L L X X Read
X H L L L 0, 1, 2, 3 head Serva Write
X X H X X Power save

Table 1 Mode selection

* Head selection
The heads are selected by HSO and HS1 pins as shown in Table 2.

HSO - H81 Head
L L o]
H L 1
L H 2
H H 3

Table 2 Head selection

* Head unsafe detection circuit
This circuit detects abnormal states.
The normal and abnormal states for read and write are shown in Table 3.
An abnormality occurs for write in the following instances:
* The head is open under the condition which write data frequency is < 20 MHz.
* The head is shorted either to GND or to Vee.
* The write data frequency is abnormally low.
* There is no write current.
* At abnormal supply voltage.
(Refer to the item “Power supply ON/OFF detection”.)
An abnormality occurs for read in the following instances:
* The MR head is open.
* The MR head Is shorted to GND,
* At abnormal supply voltage. (Refer to the item “Power supply ON/OFF detection”.)

B 8382383 0012406 379 1R
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CXA3081R

Mode Normal Abnormal
Read L H
Write/Servo Write L H
Power save H H

Table 3 Head unsafe

* Power supply ON/OFF detection
This circuit monitors Vee to detect erronecus writes.
The error status is established when Vcc falls below the threshold voltage (VTH) of the power supply
ON/OFF detector, in which case the recording and playback function are prohibited.
When Vce is above Vi1, the prohibition of these functions is released.

« Bias current control
The bias current of MR heads are controlied by BO and B1.

BO B1 Blas current
L L 0.861B0

H L 0.911B0

L H 0.9551B0
H H IBO

Table 4 Bias control

Application Notes

Use the following characteristics for referance. Vce=5 V, Ta=25 °C
ltem Symbol Conditions 1 Min. | Typ. | Max. | Unit
' Differential output capacitance Co Between head input 15 pF
Write Head pins
Differential output resistance Ro 100 kQ
Read Outout resist A RDX or RDY, 40 60 o
ea utpu‘ resistance AD =5 MHz
Unselected head differential current in lus Lu=0.3 pH, Ru=30 Q 05 |map-
write mode Y Iw=20 mA ' P
Writ N ¢ Tag* br=0 pH , Rr=0 Q 05 0.5
rite current symmetry AS [W=20 mA . ns
Tas*=T1-T2

T1

¢
¥
s
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€
€
§
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SONY CXA3081R

Notes on operation

* This device handles high frequency and high gain signals. Please note the following;
* Connect Ve decoupling capacitor of approximately 1000 pF near the device.
* Make the GND area as large as possible.

* When using for only two channels, leave the unused head pins open.

* The BC pin is a constant voltage pin. When noise affects this pin affects the noise of read amplifier,
therefore locate the external resistor, Rac, to the davice as close as possible.

* The WC pin is a constant voitage pin. When noise affects this pin affects the noise of write current, therefore
locate the external resistor, Rwc, fo the device as close as possible.

» Write unsafe detection circuit
This circuit uses the voitage waveforms of the head pins for detection.

Wave form of write data X L X

vdtaga waveform
ot head pins (HX, HY) Vin= 1.6V

* The condition of T1 > 5 ns must be met for the WUS detection circuit to operate properly.
* Ve must be more than 2 V. When Vrs < 2 V, it is possible that write unsafe detection maximum
frequency becomes more than 1 MHz,

¢ IBON function
IBON control will enable bias current during the last part of write mode 1o decrease the read recovery
time.
Tz must be less than 20 ps to keep IC the under maximum junction temperature.
Please keep T3 more than 1 ps. Ts is high level time of IBON after R/W goes to high.

-

IBON l [

T2

* In Servo write mode, use the IC with Ta at 30 °C or less.
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CXA3081R
Application circuit
Top view
1 A
x 4| &
2) &) & 2
/L<52 m
IN3X c3
1 39 CEX3 -
0.1yF
36 BC
1002
a7 NC
36 HS1
.................. . g
/\ 35 HSO
A ; GND,
eredespongans 34
DGND
33
” NC
Wiita Head Head | !
Current T-FF Unsate Y]
tiu/ Source D - Seloct a1 RW
Vi
HU
30
Mode
pvee WSE
111 Ppower — Control 20
A% Monitor
_l AVCC 12 . 28)FS
<4 NC IBON
I 7
i
W & 14 15 16 17 18 19 20 )— 2t 22 23 24 25 26
X g o7 © T OT o X7 > »v 27 o
- @
s 8 2| =z z Z| % g g g gl 8 a

Appilcation circuits shown are typical examples illustrating the operation of the devices. Sony cannot assuma responsibility for
any problems arising out of the use of these circuits or for any Infringement of third party and other right due to same.
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Fig. 3 Normalized Write current vs. Supply voltage Fig. 4 Normailzed Write current vs. Ambient temperature
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Fig. 5 Normalized Blas current vs. Supply voltage Fig. & Normalized Bias current vs. Ambient lemperature
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Fig. ¥ Normalized Read amplifier voltage gain

vs. Supply voltage

Fig. 8 Normalized Read amplifier voitage gain
vs. Ambient temperature
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Fig. 9 Power supply ON/OFF detector thresho'd voltage
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Package Outline Unit: mm

52PIN LQFP(PLASTIC)

1502
+0.1
1.4+0.1 ] 0.1=0D.05
——
1g.0%0.2 l
>
38 27 [ 1o
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40 E 2
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§ [m1a
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[=:a =rm]
s b
= w -]
0 =
52 —_
1 850 s
e
03301 ol B125R008
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY GODE LOFP-52P-L081 LEAD TREATMENT SOLDEA PLATING
ElAJ CODE LOFPO52-P-1010 LEAD MATERIAL COPPER ALLOY
JEDEC CODE PACKAGE WEIGHT 4g
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