SONY.

CXA1554N

Read/Write Amplifier 4ch. for Hard Disk Drive

Description

The CXA1554N is a Read/Write Amplifier for the
ferrite head of hard disk drives, is designed to handle
up to 4-channel heads.

Features

* Operates on +5V, single power supply.

e low power consumption. Read: 90mW/Write:
(lw=30mA): 130mW+IyX5/Idle: 40mW

* Write current can be varied through an external
resistor. Built-in stabilizer circuit provides stable
current during voltage and temperature drift.

s Drives 4 heads.

* Built-in power saving function.
Power save: 7mW

e Control signal input compatible with TTL.

e Read Amplifier features 220 times gain {Typ.).
Qutput pin is of the emitter follower type.

Block Diagram and Pin Configuration

24pin VSOP (Plastic)

Pt

<>

® Built-in Write unsafe detection circuit.

* Built-in supply voltage monitor circuit prohibits
error writing during power surge or abnormal
voltage.

¢ Differential input capacitance at read: 22pF
(Typ.)

» Write data minimum pulse width: 15ns
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Sony reserves the right to change products and specifications without prior notice. This information deoes not convey any license
by any implication or etherwise under any patents or other right Application circuits shown, if any, are typical examples Mustrating
the operatlion of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuils.
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Structure
Bipolar silicon monelithic IC

Function
Read, Write and Write unsafe detection for HDD, Power ON/OFF detection

Absolute Maximum Ratings (Ta=25"C)

* Supply voltage Vee 7 v
* Write current lw 50 mA
* Qperating temperature Topr —20to +75 'C
» Storage temperature Terg —55to +150 'C
¢ Allowable power dissipation Py 440 mwW

Recommended Operating Conditions

* Supply voliage Vee 5vV£10 %
e Damping resistance Rp 500 to 2000 0
s Write current [y 10 to 40 mA

Pin Description

No. | Symbol Equivalent Circuit Description
t Ve

A Supply point of internal power supply. Supplies the

1 CEX (D—— . . .
ripple small power by connecting a capacitor.

Zf T GND
3 HOX
4 HOY -
5 H1X %g Ly J
6 H1Y 00} }] Head input port.
7 H2X 4 channels provided.
8 Ha2Y F ¥ §
9 H3X GND
10 H3Y :
2
13 GND

Vic

£
11 VCT (— __J— Voltage source for center tap.

Y 1.7V

T oo
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No. | Symbol Equivalent Circuit Description
12 NC
Ve
A Write unsafe detection ouipul. Open collector out-
14 Wus @ : put. When it is off in Write mode, it means an error
= is detected.
- GND
16 Vee 5V power supply
Voo
15 WD (85— _ E Write data input port.
& ' 1._4\, At “H"" —=“L", input is triggered.
21T 9T
17 HS1 Head select signal input port. 4 heads are selected
18 HSO according to the attached table.
— @ Ve Read/Write signal input port
22 W put port.
R/ (3@ J At "H': Read, at “L"": Write.
23 DL e | 2 1y Idle signal input port.
4 v At L Idle.
— i Power save signal input port
24 PS '
At "L": Power save.
Vee
A i L g i
1
19 RDX 3
20 RDY 'O r Read amplifier output.
20
A X ([) (I)
1M M GHD
Vi
y
21 We A setting resistor for Write current value

@%E% Lo

is connected.




SONY CXA1554N
Electrical Characteristics
(Unless otherwise specified, Ve =5V, Ta=25C, Write current |y, =30mA)
See Fig. 1
No, It Symbol T iti Min. | Typ. |Max.|Uni
em ymbo 121512 INRTMEET est conditions in. | Typ. |Max.[ Unit
Current consumption
11 at Voc for Read [ 13|18 |24 |[mA
Current consumption 1826 | 35
12 ot Vo for Write lsw b Fly [ [+ 1y mA
Current consumption
1.3 at Ve for Idle Is b 50(7.5(10.0| mA
Current consumption
141 ot Ve for Power save s b 10114 1.8 mA
2.1 Digital input “L" input v, o . 08| v
voltage Digital input (Pins 15, 17,18, 22,
igital GH 23 and 24
5.9 | Digital input “H" input v ] 20 v
voltage
Digital input “L" input
2-3 | b|b| |b|b|b —-100 A
current i “H'" input voltage: 2.4V #
igital i T “L" input voltage: 0.4V
2.4 Digital input "H” input s input voltage 20 | 4a
current
Write unsafe output )
31 saturation voltage Vwus b ct Output current: 1mA 05| VvV
Write unsafe output R
32 leak current hwus Input voltage: 5V 20 | uh
Center tap voltage for
41| poad Verr 161718 V
Center tap voltage for _
4.2 Write Verw b 1o=30mA 47|48 v
When V. is lowered from 5V in
Power ON/OFF ;h:]ntl:om;ds andvhlvtado;sisno;mﬂotw
5 | Detector threshold Vaus b ymore, Vec voltage I °l36|4043]| v
voltage Vius orr- When Vi is raised from
3V and I, starts to flow, V.
voltage is set to Viys ox-
6 | Write current range ly b 10 40 | mA
. When Write current is [y, [mA]
7 | Write current constant K b(b blb] |b (Rye=5.1k0) K=Ry, - Iy =5.1 Iy, 144 1155|166
. . Input voltage: ImVpp, 300kHz
Read amplifier differ- . . .
8 ential voltage gain Ay |b blb|b |1_:}J(a(|)d resistance (RDX, RDY):|175|220(265{V/V
9 | Bandwidth (— 3dR) BW b bjb|b Input veltage: 1mvVp-p 30 MHz
Head impedance: 0Nt Vy [Vrms)
is the read amplifier output volt-
ferred noi age amplified 100 times and volt- v/
10 Input referred noise Ex bib|b age passed through a LPF with a 0.85|1.2 n
voltage cutoff frequency of 15MHz. Hz
Vy
Then: Ey=——"7—
NT100-A, V15X 10¢
. Current flowing either to X or Y
11 | Input bias current Ig b(b bl side of the head. 10 | xA
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Ne. Symbol iti Min. . i
v} ltem ymbo 1[2[3[a]51e3 T8 ootz 3 Test conditions in. | Typ. [Max.| Unit

In-phase input voltage: 100mVp-
p, SMHz

12 Cgmmon mgde CMRR blblb blslp blb When the Read amplifier output is 50 OB
rejection ratio Vew [mVppl,
CMRR=20 I0g1—00+20 log Ay
Yeu
Ripple voltage: 100mVp-p, 5SMHz
P lv reiection When the Read amplifier output is
13 m"t‘i";” SUPPY TEIECHON poRR blb|b|b Vv, [mvpp] 50 B
PSRR=20log 1V£0+20 log Ay
P
Selected head input voltage:
OmVp-p
Unselected head input voltage:
14 | Channel separation CS b blb|b 100mVp-p, 45 dB

5MHz When the Read amplifier
output is Veg [mVp-pl ,

£S=20 log bﬂ%zo log Ay
(o]

Read data output off- When Pin 19 voltage is Vg, and

15 set voltage for Read Vorew 5'” 20'-VVO|ta—g$/ is Vyg —-200 200 mV
OFFR ™ YXR YR
When Pin 19 voltage is Vi, and
16 Read data output off- Vorrw b Pin 20 voltage is Vi, —40 40 | mV

set voltage for Write
g Vorrw =Vyw =Vyw

Read data output _
17 | voltage variation Vg V“_R;Vxn“*'vvn 2(wa+va)

from Write to Read

—-200 O [mv
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{Unless otherwise specified, Ve =5V, Ta=25°C, fyp (Write data frequency)=5MHz, L,=10xH, Ry=7500})

See fig. 2, to 4
No. Item Symbol Test conditions Min. [Typ. [Max.|Unit
Head Potential difference between HX pin and HY pin at selection of
18 voltage amplitude Vsw Write current. 7.0 Vep
19 Write unsafe detection Fus .FUS ls_the maximum Write data frequency when Pin 14 turns "H 450 | 800 | kHz
max. frequency in Write mode.
20-1 Mode switching time T Trw is the time required for Write current to turn to 909 after Pin 1.0 s
Read to Write RW | 22 changes from “H' to “L". MH
Mode switching time Twr 15 the time required for either Write current to decrease to
20-2| ode s g Ter |10% after Pin 22 changes from “L” to “H" or for the Read 1.0 us
Write to Read .
output* to turn to 90%;.
Mode switching time Tgap is the time required for Pin 14 to turn “H" after the last
21.1| OC€ 3 8 Tga, | transition of Write data when Write data is stopped in Write 8.0 | us
Safe to Unsafe
mode.
21.2 Mode switching time T Tgap 15 the time required for Pin 14 to turn "' after the first 1.0 N
““| Unsate to Safe SAZ | transition of Write data in Write mode. el i
22 Mode switching time T T\g is the time required for Read amplifier cutput to turn 909%3 1.0 s
ldle to Read IR | atter Pin 23 changes from "L to "H". Rl
23 Mode switching time T Tpg is the time required for the Read amplifier output te turn to 20 A
Power save to Read PR 1 909 after Pin 24 changes from "L to “H'". S| B
. . Ty is the time required for Read output® to reach 90% when the .
24 | Head switching time Tu | select head is changed in Read mode. 10| #3
writ ¢ R,=00 L,=0uH
25 . " ZC‘UWT.] propaga- Tep | Tpp is the time required for Write current to reach 909 after the 50 | ns
ion defay time Write data falling edge.
. ) Rp=00 L, =0xH
26 Y.Vr::te current rise/fall Te/Te | Ty is the time required for Write current to reach 90% from 20 | ns
ime 10%: Tg is the same time required to reach 10% from 90%.

* Read output; 100mVpp, 10MHz
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Test Circuit 1 ”

PF X100

Test Circuit 2

) CXA1554N

Note) Write current is tested at current probe. Use an oscilloscope to test items related to time
Fig. 2
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Timing chart 1 ,
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Timing chart 2
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Fig. 4
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Description of Functions

Read amplifier
This is a low noise amplifier amplifying the signals from the head. It is an emitter follower output. The head

X side and RDX pin, the head Y side and RDY pin have the same polarity.

Write circuit
Write data passes through a T flip-flop and frequency is divided into 1/2. It then drives the Write switch
circuit and flows the recording current to the head.
Write data is triggered from “H" to *"L" and the recording current is switched.
The recording current flows from X side when Read changes to Write.

Read/Write control o L
Modes are set as shown in Table 1 using R/W, IDL and PS.

R/W|IDL | PS Mode
L H H Write
H H H Read
H L H Idle
H H L Power save

Table 1 Mode Select

Head select
Heads are selected as shown in Table 2 using H50 and HS1.

HSO HS1 Head
L L 0
H L 1
L H 2
H H 3

Table 2 Head Select

Write unsafe detection circuit
tn normal Write mode, WUS output turns to “L"” and in the following other conditions, WUS output turns to
“H
# Head input is open
e Head input is shorted to GND
# Head input is shorted to the center tap
® Head inputs are shorted with each other
® The center tap is open
» Write data frequency is abnormally low
e Write current is abnormally small
® In Read mode
e |n Idle mode
e At an abnormal power supply voltage (Refer to the Power ON/OFF Detection.)

Power ON/OFF detection
Recording and Playback functions are inhibited as detected as abnormal supply voltage when V.. decreases
below the power ON/OFF detector threshold voltage (Vrus).
When V¢ is higher than Vyy;, the above inhibition is discontinued.



SONY CXAL554N

Application Circuit |
PULSE
v DETECTOR
& :
&9

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

GND

Notes on Operation
® This device handles high frequency and high gain signals. Please note the following ;
o Connect Vce decoupling capacitors of about 1000pF near the device.
0 GND should be as large as possible.
O Inserting ferrite beads in the center top wiring minimizes over-shooting and ringing in the write current.

e WC pinis a constant voltage pin. When noise affects this pin it creates noise in the write current. Therefore,
locate Ry as close to the device as possible.

¢ Connect vunused head pin to VCT when using at 2-channel.

¢ Make sure T period in the Fig. below does not go below 50ns. Should that happen, WUS output turns to “H"

even if write state is normal. X side ¥ side

| [ Center top voltage (4.8Y)

Head pin voltage wavelorm

e GND

There are two GNDs : Main GND is Pin 2. It does not matter whether Pin 13 is kept open but GND is
recommended to Pin 13. because of an effect to raise efficiency of radiation of heat.

e Pin CEX
This is a pin fixes external capacitance to raise PSRR. When capacitance is not fixed, this pin is kept open.

e Pin NC
Keep open or connect to GND.

® Write data pulse width
Set pulse width 15ns or more at 1.4V to prevent misoperation.

— 10 —



SONY

CXA1554N

Application Notes
Use the following characteristics for reference.

Vee=56Y Ta=25C

Item Symbol Conditions Min. | Max. ] Unit
lefer.entlal output Co 15 oF
) capacitance . .
Write mode - - Across head input pins f==5MHz
Differential output
. Re 10 kQ
resistance
lefertentlal input C, 26 oF
capacitance . .
it — Across head input pins f=5MHz
Read mode I lerentla inpu R, 2 kO
resistance
Output resistance Rgp | RDX or RDY f=5MHz 60 Q
‘Unsel.ected head differential current lys Lh=10gH, RD=7500, lw=30mA 2 mA
in Write mode
Write current symmetry Tas | Lh=0gH, RD=00, Iw=30mA*1 -2 2 ns
* 1. TASZTI_TZ
lwx+ lwr S0x 50X 50¥

Setting of Write current
Set the write current with Pin 21 resistor Ry (kQ).
lw=155/Ry [mMA] See Fig. 5.

lw-Write current (A)

100m

3m

Fig. 5 Write current vs. Ry

}

Z Ve =W

Taz=?5C

] CXA1554N

crd
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Fig. 6 Normalized read amplifier voltage gain
vs. Supply voltage

Read amplifier voltage gain

Fig. 10 Power ON/OFF detector threshold voltage
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Fig. 7 Normalized read amplifier voltage gain
vs. Ambient temperature
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Package Outline Unit: mm
24pin VSOP (Plastic)
= 7.8%01
24 13
A09ARqARAAA
O #*
1‘HHHHHHHHH
0228/ | |losstotz

Detailed dingram of A

Note)

— 13—

300mil 0.1g

i

SONY NAME!l VSOP-24P-1L0 1

EIAJ NAMEI 550F(24-P-0300- * A

JEDEC CODE

* (Similar)

Dimensions marked with * dec not include resin residue.



