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The HA166152FP4 is read/write amplifier Ordering Information
designed for use with thin film recording heads.
They have the following functions and features. Type Channel Package
. HA166152FP4 4 FP-20DA
Functions
. Rez‘ld am‘phfle}' clr‘cult Pin Arrangement
* Write driver circuit
+ Constant write current setup circuit
+ 4 channel servo write
GND | 1 ./ 20 | CS
Features Hox |2 19 | RAN
+ Single power supply +3 V HOY | 3 18 | WG
Read: 195 mW (Typ) H1Y |5 16 | RDX
Idle: 35 mW (Typ) H2X |6 15 | HS0
ead amplifier has high differential voltage gain HaX | 8 13 | wos
1345 VIV (Typ)
* Built-in current and voltage monitors H3Y |9 12 [ WDI
» ECL compatible interface Vee |10 11 | WSER
+ Emitter-follower read amplifier outputs
+ Input capacitance: 10 pF (Typ) (Top view)
» Write current range: 3 to 30 mA
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Pin Description

Pin No. Symbol Pin Name Description
1 GND Ground Ground pins
2,3 HOX, HOY Head 0X, OY These pins are connected to the R/W head coil of
channel 0.
4.5 HiX, H1Y Head 1X, 1Y These pins are connected to the R/W head coil of
channel 1.
8,7 H2X, H2Y Head 2X, 2Y These pins are connected to the RW head coil of
channel 2.
8,9 H3X, H3Y Head 3X, 3Y These pins are connected to the R/W head coil of
channel 3.
10 Voo 5V 5 V power supply
11 WSER Servo write When R/W and WSER are set low, all write drivers are
switch selected. Refer o the Mode Select Table.
12,13 WDI, WDIB  Write data input  Write data input pin. The signal is devided in the IC, and
drives the write driver.
14 HS1 Head select1  Input pins for head select signals. The combination of
15 HSO Head select 0 these signals selects one head from head 0 to head 3.
Refer to the head select table.
16,17 RDX, RDY  Read amplifier  Differential output pins for the read amp.
output The signal read out from the head coil is amplified and
provided on these pins.
18 WC Write current Write current setting pin. The write current is defined by
setting the equation below by connecting the external resistance
Rwe between this pin and GND.
Write current [mA] = K/Ryyc [kQ]
19 RW R/W switch Mode select switch for changing over the bias condition
of the head coil
A low level selects the write mode, while a high level
selects the read mode.
20 cs Chip select When this line is set high, the circuit goes into the idle

state, a low power state. When this line is low, the chip is
active.
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Block Diagram
Vee
R Rl SEL R TR LT T e .
: Buffer amp !
™
HoX (2) 16 RDX
! Read amp > % RDY
I write driver I
HoY (@) |
! I
H1X d} Read " Read/write 4—‘ @
| ead amp select  la(29 CS
write driver |
HTY @ T 12} WDI
! Divider
: — 13) WDIB
H2X (:}—
, Read amp |
[ write driver Write 1+ |
H2Y @ — current @ WC
| source
15} HS0
H3X ‘ <rl>
| Read amp @ HS1
write driver
Hay (@) () WSER
[
' O |
GND
Absolute Maximum Ratings ('Ta = 25°C)
ltem Symbol Rating Unit Applicable Terminal
Supply voltage Vee 0310 +6.0 v Vee
Write current lyy 35 mA
Interface input voltage Vin 0310 Vge+03 V HS80, HS1, WDI, WDIB
WSER, R/W, CS
Read data output current lro -10 mA RDX, RDY
Operating temperature Topr 0to +70 °C
Storage temperature Tsig —5510 +150 °C
Head voltage swing Visw 4.0 Vpp
Power dissipation Pr 550 mwW
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Power Supply (Ta=25°C)

ltem Symbol Min Typ Max Unit Test Conditions
Supply voltage Vee 45 — 55 v
range
+5.5 V supply lce — 39 52 mA Read mode
current

— 3B +ly 43+ 1y Write mode

— 7 11 Idle mode

Electrical Characteristics (V=5 V, Ta=25°C unless otherwise specified)

Digital Input
tem Symbol  Min Typ Max Unit Test Conditions
Low level input voltage1 V4 03 — 08 v
Low level input currentt I 4 -100 — — HA V=04V
High level input voltage? V|, 2.0 — Vo +03  V
High level input currentt Iy, — — 20 HA V=20V
Low level input voltage2 V). » Vee—2 — Vo —165 V (WDI, WDIB)
Low level input current2 |1 — — 0.75 mA V=32V (WDI, WDIB)
High level input voltage2 Vi Voo -1 — Ve +03 V (WDI, WDIB)
High level input current2 |0 — — 0.95 mA  Vig=42V (WDI, WDIB)
Read/write transition time trw — — 150 ns
Write/read transition time twg — — 500 ns
Head select switching ths — — 1000 ns Read mode
delay time
Chip disable transition tirw — — 1000 ns Idle to read
time
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Head Select Table Mode Select Table
HS1 HSOo Head Selected R/W WSER Mode
L L 0 L L Servo Write*1
H 1 H Write
H L 2 H L Prohibition
H 3 H Read

Note: 1. When R/W and WSER are set from high
to low, R/W and WSER must be switched
at same timing and HS0, HS1 must be set

high level.
Read Amplifier
tem Symbol Min Typ Max Unit Test Conditions
Differential voltage Avd 300 345 390 ViV f=300kHz
gain
Bandwidth Bw (go)*1  (150)*! — MHz -3dB
Input noise voltage vn — 5" (08)" nVANHz f<15MHz,
Inputs shorted
Common mode CMRR 60 80 — dB
rejection ratio
Power supply PSRR 45 60 — Voo £100 mVp-p,
stability f=5MHz
Channel separation ~ Sep 60 80 — Vin = 100 mVp-p on

unselected channels and
Vin = 0 mVp-p on selected
channels, f =5 MHz

Output offset voltage Vo -300 — 300 mv Inputs shorted
Differential input Rin — 0.72 — kQ f =300 kHz
impedance 0.70 f=5MHz
Common mode Veom 20 25 30 v

output voltage

Qutput source current lago — -10 — mA

Output sink current los 15 20 —

Input capasitance Cin — (10)*!  (15)*1  pF

Note: 1. These values are only for design purpose.
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Write Driver

tem Symbol Min Typ Max Unit TestConditions

Write current setting range hw 5 — 30 mA

Head current rise time thex — 4 15 ns Lh=0pH, Rh=020Q,
10% to 90% point

Head current switching taa — — 30 Rh=0Q, Lh =0 pH,

delay time from 50% point

Head current switching taa — — (H* WDI duty cycle = 50%,

symmetry rise/fall time = 1 ns

Head current gain lu/lwe — 19 — A/A Head current/lyg

WC output voltage Ve — 28 — vV

Write current accuracy 1y 945 105 1155 mA Rwg =5 kQ

Write current accuracy? I 180 200 220 mA Rwc=25kQ

Write current accuracy3 I3 270 300 330 mA Ryec =16 kQ

Note:

1. These values are only for design purpose.

2. Write current constant : K is determined by the following equation.
K=548-023IW (mA)

Write Current Constant K
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Figure.l The relation between K and Iy
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Timing Wavelorms

90% 90%
lwx
lwy 10%

RDX 90% | 90%!
RDY
¥y - Yy

e e\ e\

taa

lwx Xsov Xgo% QO%X X
| (:]
wY 10% 10%

R/W
14V

WSER 14V

Time Lag must be under 10ns
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Application Circuit Example

GND U cs
4] Cf L
E%: HOX R/W .
R
HOY we W
H1X RDY [l RINY
H1Y RDX {l RINX
0.1p
H2X HS0 HHSO WG
H2Y HS1 HHS1 Read channel
HaY 1-7WD
wWDI
+5V VCC m
Unit R:
C F

Notes: 1. External resistance value Ry is determined by following equation.

K

Rwe [kQ] =

Write current [mA]

Also, write current ringing on changeover between read and write can be suppressed by
locating the resistor Ry as close as possible to the WC pin.

2. When the length of the wiring pattern increases, the RDX and RDY outputs might have some
oscillation. This oscillation can be eliminated by inserting series resistors on these outputs as
close to the pins as possible.
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Package Dimensions

Unit: mm

126
13 Max
20 [T
) p
D
1 JUOOUDUUET 1o
0.8 Max "
L3
040 “ 549

78753

| 0.20% 053

7.62 (300 mil) Type

07+£02

Hitachi code

FP-20DA

JEDEC code

EIAJ code




When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.

2. All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of this document
without Hitachi's permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or any other reasons
during operation of the user's unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and performance of
Hitachi's semiconductor products. Hitachi assumes no responsibility for any intellectual property claims or other
problems that may result from applications based on the examples described herein.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or Hitachi, Lid.

6. MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL APPLICATIONS without the
written consent of the appropriate officer of Hitachi's sales company. Such use includes, but is not limited to, use in lite
support systems. Buyers of Hitachi's products are requested to notify the relevant Hitachi sales offices when planning
to use the products in MEDICAL APPLICATIONS.
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