87, VM5252015FC

‘/,Qv{\\‘ VTC Inc. 20-CHANNEL, HIGH-PERFORMANCE,
THIN-FILM HEAD, READ/WRITE
PREAMPLIFIER WITH SERVO WRITE

ADVANCE INFORMATION _ nugust 1095

FEATURES CONNECTION DIAGRAM

High Performance

- Rise/Fall Times = 4.0 ns Typical into 0.5 uH

- Input Capacitance = 9 pF Typical

- Input Noise = 0.6 nV/¥Hz Typical

- Head Inductance Range = 0.2 — 1.5 pH Optimized for
0.5pH

- Voltage Gain = 150 V/V

PECL Write Data Lines

Write Current Range 5 — 35 mA

Operates From +5V/+12V and +5V/+7V in Servo Mode

Power Supply Fault Protection

Servo Write Two Banks of Ten Channels or Four Banks of

Five Channels

* No Write Data Flip-Flop

DESCRIPTION

The VM5252015FC is a high-performance, integrated read/
write preamplifier designed for use with two-terminal, thin-film
recording heads. The circuit contains read amplifiers and write
drivers to address twenty channels. Internal damping resistors
provide different values of damping resistance between the read
mode and write modes. When deselected, the circuit enters a
low-power sleep mode. Current gainin the write mode is 20 and
itis DAC or resistor-controllable. The power supply fault detect
circuit shuts off write current in the event the power supply level
drops below a unsafe threshold, thus protecting the data on the
disk from any potential transients. If a line should open up, the
mode select lines (CS and R/W) have internal pullup resistors to
ensure the select lines will be forced into a high state to prevent
the device from affecting data on the disk.

The part has a servo write mode for writing five or ten channels
at atime.
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BLOCK DIAGRAM

ABSOLUTE MAXIMUM RATINGS
VCC GND  WUS VDD
s Power Supply Voltages:
N ] VDD - reeeereenrreenerenne et ne e et -0.3V to +13.5V
S QBANK wiite :"x VEG rrerereesemme ot aee ettt -0.3V 1o +7V
>0 é";sgzgr 0¥ Write CUMENt (lyy)  vovevrivieierceierees e 100mA
mE WSER s H1X Input Voltages:
2z o Digital Input Voltage Vi -vvvevvereeeeenns 0.3V to (Vg + 0.3V
" AW Mode Head Port Voltage Vi .....c.ocoeevveeen... -0.3V to (Ve + 0.3)V
s Select | poodButer  Read Proamp WUS Pin Voltage Range Viyysg «..ccoooeeeeeeens -0.3Vio +13.5V
RDX Output Current:
RDY - ADX, RDY: 10 <roveiieieiiareie st et -10mA
o WUS: hws  cooevveme i, +12mA
WDI =3 Junction Temperature, ..............ccccreevviieiiirinnecann 150°C
Woi =l Hoy Storage Temperature Range  ..................... -65° to 150°C
b= Thermal Characteristics, O a:
) HeX 844080 TAFP  ....voviien e 60°C/W
) HBY
H7X
we ——() HTY
HSO Y :g: RECOMMENDED OPERATING CONDITIONS
:Z; - | 7{ Hox DC Power Supply Voltage:
Hsad ] ey VDD -orreeer ettt ese b et 12V + 10%
Hoa b o ~p HIox VGG oo, e BV 10%
I 4‘;) HioY Junction Temperature  .........cccccoviniiiniiiie 0°Cto 125°C
y H11X
L Hity
——o M| cIRCUIT OPERATION
— Ht2Y The VM5252015FC addresses up to ten two-terminal thin-fiim
‘ﬂ ::gﬁ heads, providing write drive or read amplification. Head selec-
1 niax tion_and mode control are accomplished with pins HSn, TS and
5% Hiay R/W as shown in Tables 1 and 2. Internal resistor pullups pro-
‘(]) H1sX vided on pins CS and R/W will force the device into a non-writing
:‘]i H15Y condition it either control line is opened accidentally.
& miex
_ &y Hey Write Mode
& Hiax Write mode configures the VM5252015FC as a current switch
ﬂI) H17Y and activates the write unsafe (WUS) detection circuitry. Write
L Hiex current is toggled between the X and Y direction of the selected
[ hiey head on each transition on pins WDI - WDI (differential write
H19X data inputs).
Ik Higy The write current direction is controlled by the WDI and WDI
L :J) pins. When WDI > WDI current flows into the “X” head port.
— Current flows in the opposite direction when the write data volt-

ages are reversed.

The write current magnitude is determined by an external
resistor connected between the WC pin and ground. An inter-
nally generated 2.5V reference voltage is present at the WC pin.
The magnitude of the write current (0-pk, + 8%) is:

Iy = 50/Rwc

Typically, an adjustment to the calculated head current is
required to account for current shunted by the damping resistor.
This complication is avoided in the VM5252015FC because the
internal 300Q damping resistors are series-connected with
Schottky diode pairs.
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In multiple-device applications, a single Ry resistor may be
made common to all devices.

Power supply fault protection improves data security by dis-
abling the write current generator during a voltage fault or power
supply sequencing. Additionally, the write unsafe detection cir-
cuitry will flag any of the conditions listed below with a high level
on the open collector output pin, WUS.

* No write current

* WDI frequency too low

¢ Open head

* Device in read mode

» Device in servo mode (applicable when WUS is not used for
servo selection)

* Device not selected

Two negative write data transitions, after the fault is corrected,
may be required to clear the WUS flag.

Write Servo Mode

In this mode, the operation is the same as described above
except that five or ten channels are written at the same time.
Two options are available for servo mode control. The first is to
use pin WSER to control when the device is in servo mode (pull
WSER low to enable the servo write feature). The second option
is to use the WUS external resistor to control servo mode. In
either case servo mode must be preceded by lowering VDD to
7V £10%. To select servo using the WUS resistor the following
procedure is used:

1. Lower VDD to 7V £10%

2. Enter read mode via R/W high

3. WUS pull-up resistor should be tied at least 1.3V above
VCC through a 1k resistor.

The device is now in servo mode with either five or ten heads
writing at the same time. Upon entering write servo mode the
VDD fault level will be lowered to a 5.8V threshold. To return to
normal operations the following sequence is used:

1. Enter read mode

2. Return WUS resistor to VCC.

3. Raise VDD supply back to 12V +10%
4. Drop the RAW line fow

The QBANK pin is used to permit servo writing in four banks of
five heads each. When QBANK is pulled low, the
VM5252015FC enters quad bank select mode and HS0 and
HS1 are used to select the active banks (heads 0 - 4 for HSO =
low and HS1 = low, heads 5 - 9 for HS0 = high and HS1 = low,
heads 10 - 14 for HSO = low and HS1 = high, and heads 15 - 19
for HSO and HS1 = high). When QBANK is pulled high, the
VM5252015FC enters dual bank select mode and HS0 is used
to select the active banks (heads 0 - 9 for HS0 = low and heads
10 - 19 for HSO = high). The bank selection scheme applies to
either of the two servo selection methods (using WUS resistor or
the WSER pin). The QBANK pin is available on all package
types.
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Read Mode

Read mode configures the VM5252015FC as a low-noise dif-
ferential ampilifier and deactivates the write current generator
and write unsafe detection circuitry. The RDX and RDY outputs
are emitter followers and are in phase with the “X” and “Y" head
ports. These outputs should be AC coupled to the load. The
RDX, ADY common-mode voltage is maintained in the write
mode, minimizing the transient between write mode and read
mode, substantially reducing the recovery time detay to the sub-
sequent Pulse Detection circuitry.

Idle Mode

When CSis high, virtually the entire circuit is shut down so that
power dissipation is reduced to less than 35mW for a sleep
mode. Multiple devices may have their read outputs wire OR'ed
together and the write current programming resistor common 1o
all devices

Table 25: Mode Select

W o MODE

4} 0 Write

1 0 Read

0 1 Idle

1 1 Idle

Table 26: Head Select
HSO HS1 HS2 HS3 HS4 HEAD
0 0 0 0 0 0
1 0 0 0 0 1
0 1 0 0 0 2
1 1 0 0 o] 3
0 0 1 0 0 4
1 0 1 0 0 5
0 1 1 0 0 6
1 1 1 4} (4] 7
0 0 o} 1 0 8
1 0 0 1 0 9
0 1 0 1 0 10
1 1 0 1 0 1
0 0 1 1 0 12
1 0 1 1 0 13
0 1 1 1 4] 14
1 1 1 1 0 15
0 (4} 0 0 1 16
1 0 0 0 1 17
0 1 0 0 1 18
1 1 0 0 1 19
2-81
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PIN DESCRIPTIONS
NAME /0 DESCRIPTION

Head Select: selects one of up to 19
heads. HS0 and HS1 also select
which bank of heads is written to
during servo write when QBANK is
pulled low (heads O - 4 for HSO and
HS1 = low, heads 5 - 9 for HS0 =
high and HS1 = low, heads 10 - 14
for HS0 = low and HS1 = high, and
heads 15 - 19 for HS0 and HS1 =
high). HSO also selects which bank
of heads is written to during servo
write when QBANK is pulled high
(heads 0 - 9 for HSO = low and heads
10 - 19 for HSO = high)

w
S
=10
=
:m
o3
m3=
=
=l
n

HSO - HS4 [

HOX - H19X

HOY - H19Y 110 | X,Y Head Terminals

Write Data Input: Differentiat PECL
wDI, WDI I* |input signal, negative transition
toggles direction of head current

Chip Select: high leve! signal puts

CcS I |chipin sleep mode, low level wakes
chip up
. Read/Write Select: high level
RW I* | selects read mode, low level selects
write mode

Writé Unsafe: open collector output:

WUS O* [ high level indicates writes unsafe
condition
we Write Current Adjust: a resistor

adjusts level of write current

Read Data Output: differential

RDX - RDY 0 output data

VvCC +5V Supply
GND Ground

Quad Bank Select: low level selects
four banks of heads for servo write
QBANK (0-4,5-9,10-14and 15- 19); high
level selects two banks of heads for
servo write (0 - 9 and 10 - 19)

Servo Write: when pulled low, servo
WSER write feature is enabled on selected
heads

* May be wire-ORed for multi-chip usage.
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DC CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.
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PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

Read Mode 8D TBD

VCC Supply Current leo Write Mode TBD TBD mA
Idle Mode TBD TBD
Read Mode TBD TBD

VDO Supply Current Ibp Write Mode 8D TBD mA
ldle Mode 8D TBD
Read Mode 250 TBD

Power Dissipation (T; = 125°C) Pp Write Mode: |y = 20mA 650 TBD mw
Idle Mode 25 TBD

Input Low Voltage ViL TTL -0.3 0.8

Input High Voltage Vi TTL 20 Ve +0.3

Input Low Current lie Vi =08V, TTL -200 HA

input High Current ™ Vip=2.0V, TTL 100 pHA

WDI, WDI Input High Voitage Viy Pseudo ECL Vee-1.0 Ve -0.7

WD, WDI Input Low Voltage Vi Pseudo ECL Vee-1.9 Ve - 1.6 v

WD, WDI Input High Current ™ Viu= Ve - 0.7V 100 HA

WDI, WDI Input Low Current i Vi = Vg - 1.6V 80 HA

WUS Output Low Voltage VoL loL = 4mA 0.35 05 v

VDD Fault Voltage Voor 9.5 10 10.5 \

VDD Servo Mode Fault VDDES 55 58 6.1 \'

VCC Fault Voltage Veoor 38 4 43 \Y
g\l(n:;e[)z)/lzd;\,lo <Vec 3.8V, 200 +200

Head Current (HnX, HnY) ™ - HA
‘g’("ﬁfog‘idfé 95 Voo S5V, -200 +200
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WRITE SERVO CHARACTERISTICS

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
g ~ VCC Supply Current lec Servo Mode TBD mA
E i VDD Supply Current lop Servo Mode, Vpp = 7V £10% TBD mA
§ % Power Dissipation Pp Servo Mode @ |y = 15mA TBD w
E " Servo Write Current Tolerance -10 +10 %
Servo Write Current Range 5 . 15 mA
Rise/Fall Time Py ;Dosi“;'v'w = 15mA, 7 ns
Asymmetry Ly=0,Ry=0 0.5 ns
WDOI Input 1 15 MHz

READ CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply, CL (RDX, RDY) < 20pF and RL
(RDX, RDY) = 1kQ.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Differential Voltage Gain Ay V|n = 1mVp-p @300kHz 120 150* 180 \4%
-1dB, 1Zs| < 5Q, Vi = ImVp-p 50
@300kHz
Bandwidth BW MHz
-3dB, IZs! < 5Q, V) = 1mVp-p 75
@300kHz
Input Noise Voltage en |BW=15MHz Ly=0,Ry=0 0.60 0.75 nVAHz
Difterential Input Capacitance Cn | ViN = 1mVp-p, f = 5MHz 9 14 pF
Differential Input Resistance Rin Vin = TmVp-p, f = SMHz, 380 750 Q

(25°C < T, < 125°C)

AC input voltage where the gain
Dynamic Range DR falls to 90% of the gain @ 2 5 mVrms
0.2mVrms input, f = 5MHz

Common Mode Rejection Ratio CMRR | Vg = 100mVp-p @5MHz 50 60 dB

Power Supply Rejection Ratio PSRR | 100mVp-p @5MHz on Vpgor Ve 45 50 das

Unselected channels driven with
Channel Separation CS 100mVp-p @5MHz, Selected 45 50 dB
Channels V)y = 0mVp-p

Vin = 0 on selected head,

Output Offset Voltage I Vps | Ay = 150 150 mv
ADX, RDY Common Mode Output Vocu Read Mode Veg-3.0 | Vec-28 | Vee-22 v
Voltage Write Mode Veg- 30| Voo -28 | Voe-22
Single-Ended Output Resistance Rsgo | f=5MHz 35 Q
Output Current lo AC coupled load, RDX to RDY 1.5 mA

* Nominal gain - other options available
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WRITE CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply, ly = 20mA, Ly = 0.5uH,

HH = 30Q and fDATA = 5MHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
WC Pin Voltage Vwe 25 \
Write Current Voltage Vph lwc = 35mA 10 1 12 Vp-p
Unselected Head Current UH 1.0 mA (pk)
Ditferential Output Capacitance Cour 18 22 pF
Without damping resistor 3.2 kQ
Differential Output Resistance Rout
With damping resistor 300 Q
WDOI Transition Frequency foata | WUS = low 1.0 MHz
Write Current Range Iw 1430Q2, < Ry < 5kQ 5 35 mA
Write Current Tolerance Al lw range 5mA to 35mA -8 +8 Y%
SWITCHING CHARACTERISTICS (see Figure 1) Untess otherwise specified, recommended operating conditions apply,
IW = 20mA, LH = O.SUH. RH =30Q and 'DATA = 5MHz.
PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
R/W to Write Mode thrw Delay to 90% of write current 0.2 us
_ Delay to 90% of 100mV, 10MHz
R/W to Read Mode twr read signal envelope or to 90% 0.5 us
decay of write current
Delay to 90% of write current or
CS to Select YR 10 90% of 100mV, 10MHz read 0.6 us
signal envelope
TS to Unselect tiw Delay to 10% of write current 0.6 us
0,
HS0 - HS3 to Any Head ths Delay ?o 90% of 100mV, 10MHz 0.4 us
read signal envelope
Safe to Unsafe tos 50% WDl to 50% WUS 0.6 36 us
Unsafe to Safe ton 50% WDI to 50% WUS 1 us
Propagation Delay toz From 50% points, Ly =0, Ry=0 30 ns
WDl has 50% duty cycle and 1ns
Asymmetry AsvM | riseftall time, Lyy = 0, Ry = 0 02 05 ne
Rise/Fall Time* t/ Ly =0.5uH, Iy, = 20mA 4 ns
Rise/Fall Time tts {Ly = OpH) TBD ns

*Rise/Fall time might vary according to customer rise fall/settle time trade off. Rise/Fall time and settle time will be selected for max-

fmum bit cell.
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Figure 1: Write Mode Timing Diagram
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