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.

e Drives 4 heads.

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

¢ Control signal input compatible with TTL.

e Read Amplitier features 220 times gain (Typ.).
Output pin is of the emitter follower type.

Block Diagram and Pin Configuration

24pin VSOP (Plastic)

* Built-in Write unsafe detection circuit.

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

» Ditferential input capacitance at read: 22pF
Typ.)

* Write data minimum pulse width: 15ns
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CXA1554N

Structure

Bipolar silicon monolithic IC

Function

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

Absolute Maximum Ratings (Ta=25C)

* Supply voltage Vee 7 \
* Write current ly 50 mA
® Operating temperature Topr —20t0 +75 *C
* Storage temperature Teig ~55 to +150 *C
¢ Allowable power dissipation Py 440 mwW
Recommended Operating Conditions

* Supply voltage Vee 5vx10 %
* Damping resistance " Rp 500 to 2000 0
® Write current lw 10 to 40 mA

Pin Description

No. | Symbol

Equivalent Circuit Description
t Vee
) CEX x = J Supply point of internal power supply. Supplies the
(ny I ripple small power by connecting a capacitor.

i S R
3 HOX
4 HOY P
5 H1X %g i |
] Hly ©— N Head input port.
7 H2X %@ £ ¥ 4 channels provided.
8 H2Y r v 3 “5
9 H3X 8ND
10 H3Y :
2
13 GND

1 Ve

A
11 VCT O— ! _@; Voltage source for center tap.

= _é_ L7V

— GND
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CXAI554N

No. | Symbol Equivalent Circuit Description
12 NC
Vee
A l} Write unsate detection output. Open collector cut-
14 wus @—_‘L' put. When it is off in Write mode, it means an error
= { = is detected.
i GND
16 Vee 5V power supply
T Write data input port.
15 WD‘ ]: At an —b“L"' input is tfiggered.
17 HS1 Head select signal input port. 4 heads are selected
18 HS0O according to the attached table
= @ Ve Read/Write signal input port.
22 R/ @l é—ﬂi«b—l At "H'': Read, at “'L'': Write.
23 ToY @ | ———fz ' idle signal input port.
t Q¥ At e
24 7S Pm:e‘r' save signal input port.
At "L'': Power save.
Vee
= % E g Ey
19 RDX & J ip
20 RDY & I j Read amplifier output.
x X ¢$
tAM o GHD
v Ve
2
A "}_
& { - A setting resistor for Write current value
21 we £ ) 2y is connected.
»
C? ! GhD
-3
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SONY

CXAIEHEAN
Electrical Characteristics
(Unless otherwise specified, Voo =5V, Ta=25'C, Write current lw=30mA)
See Fig. 1
Neo. item Symbol Sl3lals ATREEE Test conditions Min. [ Typ. [Max. | Unit
Current consumption
R Ve for Read Isx 131824 |ma
Current consumption 18126 | 35
12| 3t v, for Write fsw b Fly |l |+ 1] ™A
13 ft":,'::‘,gf‘:j;’emp‘”" ly b 5.0 7.5 10.0] ma
Current consumption
141 at Vec for Power save | 'SP b 10114 18 mA
PP : N 4
2.1 Digital input “L" input v, . . o8l v
voltage Digital input [Pins 15, 17,18, 22,
Digitai input “H" input 23 and 24]
22 voltage Viu 2.0 v
Digital input “L" input
. b -100
23 current he bible “H" input voliage: 2.4V ! KA
Digital input "“H" input “L" input voltage: 0.4V
24 cufrent F P b 20 | uA
31 :‘;’tﬁﬁa‘:;s::;ﬁ::;”‘ Vaus b ¢! Output current: 1mA 05| v
3.2 ::::ect‘:mfte output heus Input voltage: S5V 20 | xA
41 | Genter top voltage for | 16[17]18| v
42| Center tap voltage for | b 1o=30mA 47|48 v
When V.. is lowered from 5V in
Write mode and lw does not flow
Power ON/OFF .
anymore, Vc. voltage is set to
5 ?:[tteact:r threshold Vrus b Vrus ors. When Vg is raised from 36|40:43: V
g 3V and Iy starts to flow, Vec
voitage is set {0 Vius ox-
6 | Write current range fw b 10 40 | mA
. When Write current is f,. [mA]
7 i Write current constant K b(b|b (Ry =5.1k0) K=Ry, * e =5.1 I, 14411551166
s e Input voltage: I1mVpp, 300kHz
g |Read v"o’;:gg'e’e;ai‘:"”e' A, b Load resistance (RDX, RDY):|175|220|2651v/v
1kQ
9 | Bandwidth (— 3dB) BW blb Input voltage: ImvVpp 30 MHz
Head impedance: 00V, [Vrms]
is the read amplilier output voit
Input referred noi age amplified 100 times and voit v/
10 | 'MPul referred noise Ex b age passed through a LPF with a 0.85/1.2|"
voltage cutoff frequency of 15MHz, Hz
V,
Then: Eyme———
B 100 Ay VI X 108
. Current flowing either to X or ¥
21 | Input bias current Ig bibib side of the head. 10 | A
-4 —
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SONY

CXAl55aN
No. i Symbol - iti Mi i
0. tem Y 1121302 TREET Test conditions in. | Typ. [Max | Unit
In-phase input voltage: 100mVp
p. SMHz.
Common mode When the Read amplifier output is
12 rejection ratio CMRR | |biblb b|b Vew [mVpp] . 50 ¢B
CMRR=20 log l—°0+ 20 log A,
Vem
Ripple voltage: 100mVpp, 5MHz
Power lv reiection When the Read amplifier output is
13 | Swer SupPl 18 PSRR Vv, [mvpp) , 50 ¢8
PSRR=20 log % +20 log A,
B
Selected head input voltage:
OmVpp
Unselected head input voltage:
. 10CmVp-p,
14 | Channel separation cs b ! 5MHz When the Read amplifier 45 dB
output is Vg [mvppl ,
c5=20log 12%+20 log A,
VCS
When Pin 19 voltage is Vg and
Read data output off. : : -
15 set voltage for Read Vorer Pin 20-voltage is Vyg, 200; 200] mv
Vorre =Vyp =~ Vyg
When Pin 19 voltage is Vyy and
Read data output off- . : xw ‘
16 set voltage for Write Vorrw b Pin 20—-\10Itage is Vyw, 40 40 | mv
Vorn“vxw-v'{w
Read data output -
17 | voltage variation Var an—vn-'-v" 2(wa+v‘.w) 200 0 lmv
fram Write to Read
-5~

EE 3332383 0011490 175 N



SONY

CXA1554N

(Unless otherwise specified, V=5V, Ta=25C, fw, (Write data frequency)=5MHz, L,=10uH, R;=7500)
See fig. 2, to 4

10%: T, is the same time required to reach 109 from S09%.

No. item Symbol Test conditions Min. [ Typ. :Max.!Unit
18 Head v Potential difference between HX pin and HY pin at selection of 7.0 Vo
vollzage amplitude SW | Write current, ’ PP
Write unsafe detection Fys is the maximum Write data frequency when Pin 14 turns “H"”
19 max. frequency Fus in Write mode. 4501800, kK2
20-1 Mode switching time T Taw is the time required for Write current 1o turn to 90% after Pin : 1.0} s
Read to Write RW | 22 changes from “H'" to “L". : M H#
oy . Twn is the time required for either Write current 1o decrease to :
20-2 wgg: f:':i:';g time Twr | 10% after Pin 22 changes from “L'' to “H" or for the Read ! 1.0} us
output® to turn to 909%. |
s . Tsay is the time required for Pin 14 to turn "H" after the last
21 Mode switching time Tsa; | transition of Write data when Write data is stopped in Write 801 us
Safe to Unsafe
mode.
212 Mode switching time T Tsaz is the time required for Pin 14 to turn "L after the first 1.0
| Unsate to Safe 542 | transition of Write data in Write mode ol el
22 Mode switching time T Tix is the time required for Read amplifier output to turn 90% 1.0 us
Idle to Read I® 1 after Pin 23 changes from L to “H" el i
23 Mode switching time T Tpa is the time required for the Read amplifier output to turn o 20 s
Power save lo Read PR [ 0% =after Pin 24 changes from “L" to “H", il K
o . 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. 1O} us
. Rp=011 L,=0uH
25 :;‘:::;g"i?;:mpaga Trp | Tep is the time required for Write current to reach 90% after the S0 | ns
y Write data falling edge.
. . Rp=00 Ly =0pH
26 lli\l‘:;e current rise/fal Tr/Tp | Te is the time required for Write current to reach 909 from 20| ns

* Read output: 100mVpp, 10MH2
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SONY CXAI554N

Test Circuit 1
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Note) Write current is tested at current probe. Use an oscilloscope to test items related to time,
Fig. 2
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SONY CXAL554N

Timing chart 1
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SONY CXA1554N

Description of Functions

Read amplifier
This is a low noise amplitier amplifying the signais from the head. 1t is an emitter {ollower 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 tlip-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 .
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 HSO 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 normat Write mode, WUS output turns to L and in the following other conditions, WUS output turns to
ltHl l.
# Head input is open
e Head input is shorted toc GND
® Head input is shorted to the center tap
® Head inpuls 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 In ldle mode
® 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 (Vorys).
When V. is higher than Vyy; the above inhibition is discontinued.

B 2382383 00114894 &40 W
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Application Circuit T

CXA&1S54N

GND

&
f

SN2

10xM! 104H

Application circuits shown are typical examples itlustrating

: tha operation of the devices. Sony cannot assume responsibility for
any problems arising oul of the use of thase circuits or for

any infringement of third party patent and other right due to same,
Notes on Operation

® This device handles high frequency and high gain signals. Please note the following ;
© Connect Vee decoupling capacitors of about 1000pF near the device.
© GND should be as large as possible.

©lInserting ferrite beads in the center top wiring minimizes over-shooting and ringing in the write current.

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

® Connect unused 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 sida Y side

Center oD voliage {4.8V)

Head pin voltage waveform
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 etfect to raise efficiency of radiation of heat.

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

¢ Pin NC
Keep open or connect to GND.

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

- 10 -
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Application Notes
Use the following characteristics for reference.

Vee=5V Ta=25C

Item Symbol Conditions Min. | Max | Unit
Dcffergntlal output Co 15 pF
. capacitance )
Write mode - - Across head input pins f=5MHz
Differential output
. Reo 10 kQ
resistance
lefer'ent:al input c, 26 pF
capacitance . i
it 1 ot Across head input pins f=5MHz
Read mode lf_erent;a inpu R, 2 kG
resistance
Output resistance Rrp | ROX or RDY {=5MHz 60 Q
'Unsel.ected head differential current us Lh=10xH, RD=7500, lw=30mA 2 mA
in Write mode
Write current symmetry Tas | Lh=0uH, RD=01, iw=30mA"1 -2 2 ns

* 1 Tpe=T,—T,

Jwx+bwy S0

T,

Setting of Write current

Set the write current with Pin 21 resistor Ry (k).
lw=155/Ry; [mA] See Fig. 5.

Fig. 5 Write current vs. Ry,

: ! : Vo m5Y o
e et - T3=28C

A0m

CXA1554N

wo
20

i

P
H

s

am

lw~Write current (A)

Rw ()

-1 -
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SONY CXALS54N

Fig. 6 Normalized read amplifier voltage gain Fig. 7 Normalized read amplifier voltage gain

vs. Supply voltage vs. Ambient temperature
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Fig. 10 Power ON/OFF detector threshold voltage
vs. Ambient temperature
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SONY

Package Outline Unit: mm

24pin VS0P (Plastic) 30Cmil 0.1g

»7.3204 125102
= _.._._._Q;; i QL
““npanpanngpge’’ 1
3 i
-
O "
LLELELE
1 MEEE: :
0221845 0.65%012 1518831

SONY NAME: VSOP-24P-L 01

| L8
2 [Eray NAME | §50PQ24-P-330C- * A
*\ JEDEC CODE!
‘ * (Similar)
il
0 -10"

Deraited singram of A

Note) Dimensions marked wilh * do pot inciude resin residue.
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