October 1989
Edition 1.0

DATA SHEET ————

o8
FUJITSU

MB4115/4116/4125/4126

8—CH MAGNETIC DISC R/W AMP.FOR HDD

8-CHANNEL MAGNETIC DISK READ/WRITE
AMPLIFIER FOR HDD

The Fujitsu MB4115/4116/4125/4126 are 8—channel magnetic disk read/write amplifier
designed for hard disc drive equipments.

o Dual Power Supplies : +6V
+12V

» Drive capability of 8 ferrite heads with centre tap
* Wirite data input, control input level : TTL level

FPT-34P-M0O1

PLASTIC PACKAGE

FPT-34P-M02

e On—chip write current source
Current value is controifed by an extemal resistor

®  On—chip write unsate detector in order to detect abnormal condition on head

®  On—chip two systemns of power supply monitors with hysteresis to prohibit
mis—writing at abnormal voltage

e Read amplifier is low noise and differential voltage gain is 100
® On—chip head damping resistor 750Q : MB4116, 4126
* A chip is mounted in a small 34—pin SOP package (lead pitch is 1.0mm)

* Pin assignment enables easy mounting
MB4125, MB4126 pin assignment is reflected reversal image ot MB4115,
MB4116. This is suitable for mounting several devices on the PCB.
Head pins are placed at the same side of centre tap voltage output pin (VCT pin)

ABSOLUTE MAXIMUM RATINGS (see NOTE) (T =25°C)
Rating Symbol Value Unit
Veet 031070 v
Pawer Supply Voitage Ve 031t 150 v
Vet 0310150 v
Digital Input Voltage Vin —0.3t0Vee, +03 Vv
Head Input/Qutput Voitage Vs ~0.3ta Veep +0.3 v
WUS pin, Output Voltage Vs -0.310 15.0 v
Write Current | w 40 mA
Read Ovutput Current i RDO -10 mA
Centre Tap Output Current ! weto -40 mA
WUS pin, Output Current | wuo +12 mA
Storage Temperature Tsta 5510 125 °c
Power Dissipation Pg 1100 (T ,< 25°C) mwW

PIN ASSIGNMENT

(TOP VIEW)
HOX 1 34 |23 GND
HoY . 2 33 B MRO
HiIx H 3 23 Cs
HIY ] 4 3 2 AW
Hex g 5 2 P we
Hey s 22 2 ADY
Max & 7 28 A RDX
My & 8 27 B Kso
Hex 9 26 P Hs1
wy Hio 25 3 Hs2
nsx 11 24 B Vet
nsy E112 23 3 anp
Hex 13 2 3 wDt
ney EJ16 21 B3 wus
H7x §15 20 B3 Voeo
N7y gt 19 B3 GND
ver 917 18 |3 RCT
MB4115,4116
FPT-34P-MO1
(TOP VIEW)
= 1 B3 Hox
MAO 3 2 |1 Hoy
cs g a B Hix
W E 3 4 Py
WC = 30 5 P Hax
RoY & 29 6 Pray
Rox & 28 7 B Hax
Hso 27 8 Py
Hs1 Hoe 9 P rax
us2 Has 10 By
Vo1 B 24 11 Bl hsx
GND 23 12 P sy
wor H 22 13 b HeX
wus g2 14 P Hey
Vee2 G20 15 P Hrx
aNo e 16 PrHry
RCT T3 18 17 Pver
MB4125,4126
FPT-34P-M02

NOTE: Permanent device dama%a may occur if the above Absolute Maximum

This device containa circuitry 10 protect the inputs against
damage due to high statc voltages or electric fields.

Ratings are exceeded. Functional operation should be restricted 1o the
conditions as detailed in the operational sactions of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device
reliability.

However, i is advised
avoid applicalon of any vokage higher than maximum raied
wvoltages to this high wmpedance circult.

that normal precautions be taken to
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Fig. 1 — BLOCK DIAGRAM

Veor VYecz wus RCT  vCT
3 [
Power Write Unsafe Center Tap
Supply Detector Voltage
Monitor Generator
{ |
cs (L— Chip Selactor Write Data —(L WOl
1/2 Divider
bry ) Read /Write
AW C Selector
HOX
HOY
Hi1X
RDX H1Y
Read Buffer
Ampiifier Read Amplifier/ H2X
RDY Write Amplifier H2y
h | H3X
8—channe HaY
HSO H4xX
HS1 Head Hay
Selector H5X
HS2 H5Y
HéX
HeY
Wirite H7X
Current H7Y
Source
\ Y :v‘
wC GND
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MB4115
MB4116
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PIN DESCRIPTIONS

Pin No. Pin Name Descriptions
116 HOX to H7X These pins ided 1o connect the head from O—channel to 7-channel
1 VI
HOY to H7Y ese pins are pro o conn e head from annel to 7-channel
7 veT Output pin for head centre tap.
i Write current flows to head centre tap.
Power suppry pin for centre tap.
18 RCT VCT pin gets the current depending on write current.
When this pin is connected with V¢, Pin through a resistor 120 Q (1/2W), power
dissipation wiil be reduced.
19 GND Sub—ground pin
Ground pin for analog circuitry which operats at 12V, This pin is connected with main—
ground internally through a writing resistor about 1.5 .
The bypass condenser is easily connected between this pin and Ve,  pin (20 pin).
20 Veee Power suppry voltage, 12V
Output pin for write abnormal detector
This pin outputs high level to prevent a disc from mis—writing for each of the following
conditions
« Input frequency of write data is zero or very low
s VCT pin is open
21 wus « WC pin is open
» Head pins are open
« Each head pin is shorted
« Head pin and centre tap pin are shorted
« Device is in read mode
« Operation mode is not selected
22 WOI Write data input pin
Input data is divided by two which drives write circuirty.
Sub-ground pin
Ground pin for digital circuitry which operates at 5V.
23 GND This pin is connected with main—ground internally through a writing resistor about 1.5 Q.
The bypass condenser is easily connected between this pin and V¢, pin (24 pin).
24 Veer Power supply voltage, 5V
25 ::12 Head selection signal input
:3 HSO One of 8B—channel becomes actrive condition by combination of these inputs.
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PIN DESCRIPTIONS (Continued)

Pin No. Pin Name Descriptions
28 RDX Ditferential output pin of read amplifier
29 RDY Emitter follower outpuit

Write current seting input

Write current is controlled by an external resistor R ycConnected between this pin and
30 wC GND pin.

Write current is formulated;

lw (A)=KR,(Q)

Read/Write mode select pin.
a1 RW When this pin is at high level, read mode is selected.
When this pin is at low level, write mode is selected.

Chip select input

Control signal input pin which selects operating mode or idle mode.
32 For:) When this pin is at high level, device enters idie mode

When this pin is at low level, device enters operation mode

The device can be applicable for usage with several IC's for this pin.

33 MRO No connection
This pin should be open.

Main—ground
34 GND This pin should be grounded as main—ground.
Recommmded to conact this pin with sub—ground.

6-60



MB4115

MB4116
MB4125
MB4126
Table - 1. Mode selection
Mode T3 pin, Voltage RW pin, Voltage
ide (1) H —_
Read (R} L H
Write (W) L L
Table - 2. Head Selection
T3 pin, Voltage HSO pin, Voltage HSH1 pin, Voltage HS2 pin, Voltage Selected Head
H — — — —
L L L 0
H L L 1
L H L 2
L H H L 3
L L H 4
H L H 5
L H H [}
H H H 7
Table — 3. Output table of write abnormal detector
. f Conditi WUS pin,
T3 pin, Voitage | RAW pin, Voltage Mode oncitons Output Voltage
H —_ ] idle mode
H
L H R Read mode
L L w Write mode L
Qutput of the following conditions is occured
* WDI pin, input frequency fwp, =OMHz
® VCT pin is open
L L w © WC pin is open H
* Head input pins are open
« Both ends of head input pins are shoned
* Head input pin and VCT pin are shorted

Note : H: High level
L : Low level
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MB4115

MB4116
MB4125
MB4126
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
Veet 45155 v
Power Supply Voltage
Veco 10810132 v
Write Current lw 810 30 mA
Operating Temperature Ta 0to 70 ac

ELECTRICAL CHARACTERISTICS

(Veey =5V £10%, Voo = 12VE 10%, T = 25°C, unless otherwise noted.)

Value
Parameter Symbol Condition Unit
Modé Min Typ Max
Power Section

I ccu Symbol I 16 24 mA
Ve Power Supply Current I ecin R 14 23 mA
Fcow W 20 30 mA
I cca 1 12 22 mA
Vo Power Supply Current | cean A 28 38 mA
| ccow w 12+ by | 12+ 1y mA
Po ! 220 a0 | mw
Pon R 410 600 | mw
Power Dissipation P owo | w =30mA w 600 830 mw

I w =30mA, Resistor 120Q
P owi (1/2W) is placed between Ve w 500 700 mw

pin and RCT pin

*Note | ‘ide
: Aea
W : Wnte
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ELECTRICAL CHARACTERISTICS (Continued)

= 12V:10%, Ty = 25 °C, uniess otherwise noted.)

= +
(Vcc1 =5V +10%, Vcc2
Value
Parameter Symbol Condition Unit
I Mode Min | Typ | Max
Power Supply Monitor Section
When Ve, is falling RW 3.45 3.90 4.30 v
Vg1 Detection Voltage Vo N
When Vg, is rising W 355 410 4.46 v
Vg Detection Voltage
av RW 0.
Hysteresis Width T 2 v
When Vo, is faling RW | 750 g8so | 1010 | v
Veen Detection Voltage Ve
When Vegs is fising RW | 790 930 | 1080 | V
Veea Detection Voltage
Hysteresis Width AV e RW 05 v
0< Ve, S 55V
! wor m | -100 100 pA
0< Vecos 13.2V
Head Input Cutrent
| 0< Ve, < 3.45V w o
-100 1
wor O< Vgge 7.50V WA
Digital Section
High—level Input Voltage v Ta =01070°C 20 Vcoma v
+0.
High—evel Input Current [ Viin =20V 100 WA
Low—level Input Voltage Viom Ta =0070°C 03 08 v
Low—level tnput Current [ Vi =08V —400 uA
Read/Write Transition Time taw Read 1o Write 600 ns
Write/Read Transition Time t wr Write to Read 600 ns
t
Chip Selection Transition Time \ R idie to Read 1000 ns
w Idle to Write
Head Selection Delay Time tan 1000 ns

Notes : [ :lde
R :Read
W : Write
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ELECTRICAL CHARACTERISTICS (Continued)

= = + = 25°
(Veer =5V £10%, V op = 12VE 10%, T4 = 25°C , unless otherwise noted.)
Value
Parameter Symbol Condition Unit
Min | Typ | Max
Read Section
Vin=imy
Differential Voltage Gain G, t py = 300kHz 80 100 120 | v
R, =1kQ
-3dB
=1m V
Frequency Bandwidth BW Vo [ad 30 50 MHz
R, -1ka
Input Equivalent Noise Vi BW = 1MHz to 10MHz 1.4 20 nV Vhz
t n =5MHz
Input Capacitance c, R, =tka 16 23 pF
f i =S5MHz ] my
Dynamic Range b 3rd Harmonic wave : — 30dB
Input Bias Current [V 12 45 RA
C: de Qutput Vol V rox
ommon mo tput Voltage Aor Head input pins are shorted with VCT pin 50 60 70 v
Output Offset Volitage VOFF Head input pins are shorted with VCT pin 400 400 mv
f 1y = 5MHz
Common mode Rejection Ratio CMRR| v, =100my o 50 65 d8
£ = SMHz
Power Supply Rejection Ratio PSRR Vo =100my 45 70 dB
f = S5MHz
i N 45 55
Channel Separation csp V = 100m v oo dB
MB4115 2 kO
Differential Input Resistance R, f = SMHz
MB4116 0.4 kil
Single—end Output Resistance Ro f = 5MHz 18 50 e}
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MB4115
MB4116
MB4125
MB4126

ELECTRICAL CHARACTERISTICS (Continued)

(Vee1 =5V £ 10%, Voo =12V210%, Ty = 25°C, unless otherwise noted.)

Value
Parameter Symbol Condition Unit
Min l Typ | Max
Read Section
Write Current Constant K I w =12mA 112 120 128 v
L=0yH
. - t, [ 5
Write Current Transition Time . 1w =30mA 2 ns
t
dt L=0,H
Write Current Delay Time de I w =%0mA 30 ns
L=0yH
Write Current Differential | w =30mA 2 ns
Delay Time a tpd Atpd = |tpdi-tpd2 |
QOutput Voltage Amplitude AV 4 57 v
) MB4125
Damping Resistance Rp 525 750 975 Q
MB4126
Write Abnormal Detector Section
. v I w=10mA, Rp =750Q 05 v
WUS pin, Qutput Voltage usL Y wor = 2.5MHz, L = 10 ,H 0.1 .
) L =10 uH, Rp =7500
WUS pin, Output Voliage }om | w = 30MAV oy = 5.0V 0.1 100 ph
Unsafe to Safe
L=10 pH
Write Unsafe Delay Time 1 tasr | w =8mA, Rp =750Q 0.06 1.00 us
F wpi = 010 20MHz
Safe to Unsafe
. . tgus L=10pH 8 s
Write Unsafe Delay Time 2 | w =30mA, Rp =750Q 5 W
f woi = 5 to OMHz
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TIMING CHART

1. Read/Write Transition Time ,Chip Select Transition Time (Idle to Write}

cs

WR

VIH

LTl T
L -
Vi X 50
VlL
Fso% M oon
taw Fem tiw e

2. Write/Read transition Time, Chip Select Transition Time (Idie Write)

— Vu -
CS _\ o ¥
v - 50%
_ v H -
/| o
WR N K 50%
RDX 0%
RDY _f - __) 90%
twa g lad
3. Head Select Transition Time
HSO |
HS1 50% 50%
HS2
110%
HOX, HOY ey
o \‘ 10%
H7X,H7Y 1, i
4. Wite Unsate Delay Time 1, Write Unsate Delay Time 2
wDI 50%p = =
\/}/ WAW £
wus 0% r—
l‘m tdus

5. Write Current Transition Time, Write Current Delay Time

WwDI

50% / 50%
e
/ 50%
2 10%
lw (
LFon pa2
-,

90%

50%
10%
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APPLICATION

(1) Treatment of GND pin

It's recommended to ground three ground pins with common ground.If it is imposasible, please connect main—groundwith ground at least.

{ 2 ) Reduse power dissipation

When an external resistor 120 Q (1/2W) is placed between RCT pin and Veer

Reduced power P =l , 2 x 120 (w)

( 3 } Setting write current

Write current |y is set by an external resistor R, - Write current is formulated;
I'w =K Ry (A)(Ajustable current range is 8 to 30mA)
External resistor shourld be located near IC.

{ 4 ) Damping resistor

The device is intended to be used a head which has inductance of 5 to 15 HH.
Thus, please use the damping resistor between 500 to 2k £ .
Also, write current and impedance should be meet the following formula.

Iw (mA)xL({ KH) > 200

pin, power dissipation is reduced shown below.

Fig. 2 - APPLICATION EXAMPLE

E i HOX

HoY

HiX
_é b
>

H1Y

: H2X

H2Y

H3X
4 z
£ 1

H3Y

: H4Xx

H4Y

E H5X

H5Y

% H6X

HeY

: H7X

H7Y

VCT

GND
MRO

cs —< Chip Select
RW < Read/Write
We AW

R wC
RDY I —>» Read Data
O.1uF
RDX —— > RAead Data
o1uF = %
nr

HSO < Head Select
HS1 < Head Select
HS2 < Head Select
Veer 1 < +5V

T 0.1pF EE 2kQ

GND

WDl < Write Data
wus Write Unsafe
\ <

[ofer] l < 12y

TOoWwF 2 0002w

GND r—‘ =
RCT
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MB4115

MB4116
MB4125
MB4126
INPUT/OUTPUT CIRCUIT CONFIGURATION
FIG.3 - CS pin , RW pin , HSO to HS2 pins FIG. 4— RCT pin , VCT pin
T Veor
] RCT
Cs 3
RW E:
HS0 oq‘-w
HS1 VCT
Hs2
”
FIG. § — WC pin FIG. 6 - WUS pin
v Ccct
FIG. 7 - WDI pin FIG. 8 - RDX pin , RDY pin
T Voo Voeo
=z
(T ¢

._K RDX o———3
RDY o

: 9 ¢

FIG. 9 - HOX to H7X pins, HOY to H7Y pins

HOX 1o H7X ©— 1 1
HOY to H7Y ©

—i— >

% >
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MB4115

MB4116
MB4125
MB4126
Fig.10 - WRITE CURRENTE vs. Fig.11 — WRITE CURRENTE vs.
POWER SUPPLR VOLTAGE POWER SUPPLR VOLTAGE
16 16
2 14 - 14
€. £
g z
- 10 : 10
I 4
3 . il 3 NN
w w Vi
= v = 12V - 5V
E ‘ [Rﬁ-mﬁﬂ E ‘ __Rt\‘:vccz-mn
2 Ta=25C = 2 |=Ta-25C
o [+)
] 1 2 3 4 5 6 Q 2 4 6 8 10 12 14
POWER SUPPLY VOLTAGE V ¢c (V) POWER SUPPLY VOLTAGE V (¢, (V)
Fig.12 - WRITE CURRENTE CONSTANT vs. Fig.13 ~ WRITE CURRENTE vs.
1 JFOWER SUPPLR VOLTAGE WRITE CURRENTE SETTING RESISOR
50
s |
x K= Ryex!w .
fd Vi = 5V =9
z b :. N 6|
2] Ta=25C T
4
3 £ \
©ix &
z £, AN
f o RS
g 0 = Voo SV
Q [+4 Vo= 12V
w 2 5 |— ‘ced
E Ta=25C
@
= 3
[ 10 20 0 1k r-3 Sk 10k 20k
WRITE CURRENT |, (mA) WRITE CURRENT SETTING RESISTOR R ¢ (Q)
Fig.14 - WRITE CURRENTE CONSTANT vs. Fig.15 — WRITE UNSAFE DELAY TIME vs.
TEMPERATURE P WRITE CURRENTE
140 “» &
:>: ] =10K 2 j
f vcv‘:;c sV 8s /
-
z 2V - Q
5130 Voo™ 12 —4 E . /
=
g =l |/
(&) > 4
120 <
3 ] wpi=5 —OMHz
g w2 Vog1e SV -
) % Vg 2V
Q110 1%}
Z L= 10pH |
= St Ap = 7500
o w Ta=25C
= > E 0 11
o 0 10 2 ¥ 20 4 50 60 2 o0 10 220 30 40 50
TEMPERATURE T, (°C) WRITE CURRENT 1, (mA)
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TYPICAL CHARACTERISTICS CURVES (Continued)

Fig.16 — READ OUTPUT VOLTAGE vs.
READ INPUT VOLTAGE

g % J
E thy = 300KHz
= Vegr= 5V |
5 V. etV
‘cc2
>° Ta=25°C
w "4
[¢]
<
[
=
Q
>
I
= 1000
a
[
o
o
a
<
g o
o 0 10 20 %0

READ INPUT VOLTAGE V  (mV_ )

Fig.18 — DIFFERENTIAL VOLTAGE GAIN vs.

s FREQUENCY
>
OD
o g
=
<C
<
w
2
E -2
]
2
> Viy = 5mVpp
z Vegis SV
[= -
E Yocp™ 12V
B4 [T Tae26C
j}
|7
=
a 100k 200k 500k 1M 2M  SM  1OM 20M  SOMIOOM

FREQUENCY f(Hz)
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Fig.17 — DIFFERENTIAL VOLTAGE GAIN vs.

TEMPERATURE
130
LELIL
Ty = 300KHz
120 veor= SV
o VCCZ- 12v
Viy = 1mVp 53

100
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TEMPERATURET , (°C )

Fig.19 - POWER DERATING CURVE
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PACKAGE DIMENSIONS

34-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-34P-M01)

EEREEEEEEEEEEEL L B
0394 + 0051 016 - 004

1100013 (040:010)

r‘ LE\:‘ISOI MAX
008 ~0 20, ISEATED HEIGHT)
b 99 5i307 757630 i | 0021008 MIN
‘ | [\STAND oFFy
ARARAARARAAARAAARR
5%
[l = i
{NDEX I~ 3627 012
d ‘722?,;323,‘ 19201030

020t O0OB
] 1050:020)

006 + 002
1015-005)

Al 77, 008020
N S8
I 1 |
- 02410601 .
o] o010 ‘ 0071018
MAX
|
- 630116 DO) REF - ——— = 025{0 63 .
' ' *L A
Dimensions in
©1980 FUJITSU LIMITED F340015-3C inches (milimeters)
34-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-34P—M02)
11012 801 MAX
ISEATED NEIGHTV
- 699" JBu77573% - 002(0 05) MIN_
J (STAND OFF
ARRAAARAARARRARAH :,.'" i L
| 302,98 -
(10 20+ 0 40}
INDEX 362: 012
! ('Izgg}(?ggy 8 20:030)
C |
1
020+ —
WHHHHHHHHFHHHHHH, B Y TL,f,P
|
_ 0061 002
’l LOJQ‘ 0051 016 -.004 {D15+005:
(100013 (040}010) © Deimie o R e 9
Details of A part
0250.63) |
e—-—— 630116 00} REF —— - MAX |
1] 00dio0) Y |
A '
| © 00810 200
|,
Dimensions in

inches (milimeters)

©1989 FUJITSU UIMITED F340028-1C
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