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2-CHANNEL, MAGNETO-RESISTIVE
HEAD, READ/WRITE PREAMPLIFIER
WITH SERVO WRITE

August, 1997

FEATUHES
* High Performance
- Read Voltage Gain = 150 or 350 V/V Typica!
- Input Noise = 0.70 nVA~HZ Typical
- Head Inductance Range = 100 nH to 500 nH
- Write Current Range = 20 - 40 mA
- Input Capacitance = 18 pF Typical
- Rise Time = 4 ns Maximum (L = 220 nH, Iy, = 30 mA)
* Operates from +5 and -3 Volt Power Supplies
Dual-Channel Servo Write
Fault Detect Capability
Designed for Use With Four-Terminal MR Heads
MR Bias Current Range 10 - 16 mA
Write Data Flip-Flop Bondable Option
Current Bias/Voltage Sense Configuration

DESCRIPTION =
The VM6122 is an
designed for use in i
tions using 4-terminal’

associated fault circuitry to ad
vides bias current and control

write feature, enabling the user to write
through the preamplifier.

Fault protection is provided so during power seque cing, volt-
age faults or an invalid head select, the write' gurrent generator
is disabled protecting the disk from potential transients. For
added data protection, internal putl-up resistors are conrgeoted
to the mode select lines (CS and R/W) to prevent accidental
ing due to open lines and to ensure the device will pow =~up m
a non-writing condition.

The VM6122 operates from +5V, -3V power supplies. Low
power dissipation is achieved through the use of high-speed
bipolar processing and innovative circuit design techniques.
When deselected, the device enters a idle mode which reduces
the power dissipation.

The VM6122 is available in die form for chip-on-flex applica-
tions or in a 28-lead NSSOP. Please consult VTC for details.
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CONNECTION DIAGRAM

HSO [T 1 28 =0 GND
RC 2 27 [TTIWC
WSER [ 2 26 = VEE
RDP 3 4 25 ey
ADN O] § 24 0 wov
TS 6 23 773 WOX
RBAW ] 7 22 [TORT
RW = 8 21 T BHY
e 20 [T cep
Voo 2] 10 19 1 C2N
HROP 3 11 78 73 HAP
HRON (7] 12 17 O HRIN
Hwox ] 13 16 £271 HWiX
Hwoy | 14 15 2] HWAY
2-Channel

28-lead NSSOP
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BLOCK DIAGRAM

GND FLT VEE vCC
Write HWOX
Unsate
Detector HWOY
HW1X
HW1Y
RW
el
wDX
woy
WDFF | Write >
»{ Current =
WSER »| Source 2
we = £
L
[
HSO Head =
Select b=
HROP
HRON
HR1P
HAN
g ADP
g
&£ _.l 2 RDN
o
= BHV
]
: MR
RC T Controlier
Cc2P C2N C1 C3 RBAW
ABSOLUTE MAXIMUM RATINGS
Power Supply:
+0.3V to -5V
cC -0.3Vto +7V
Write Curment ly ....cooooviiiiiniiin 60mA

Input Voltages:
Digital [nput Voltage Viy
Head Port Voltage Vi

Veg -0.3V to (Vog + 0.3)V
Vee 0.3V to (Vi + 0.3)V

Output Current:

RDP, RDN: lg coovviiiiiiinii e -10mA
Junction Temperature  ..........ccoooiviiiiiiiieniienee, 150°C
Storage Temperature Tgq «oovoveennninvienn -65° to 150°C
Thermal Characteristics, ©4:
28-Lead Narrow SSOP  ......ccooooiiiiiiiiiinnes 100°C/W
RECOMMENDED OPERATING CONDITIONS
Power Supply Voltage:

VEE «errmvmrmeeioreraenemneomt e bisee s e s st e ea e e -3V £ 10%

VCC ............................................................ +5V + 10%

Junction Temperature (T )
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Write Mode

In the write mode, the circuit operates as a thin film head write
current switch, driving the thin film write element of the MR head.
The magnitude of the write current is externally programmed
either by a resistor or a current source. The writer has a current
gain of 20 mA/mA. The appropriate TTL level on TS, RAW and
WSER lines puts the preamp in the wtite mode and activates the
write unsafe detect circuitry. In the write mode, the write data
(PECL) signals on the WDX and WDY lines drive the internal
flip-flop which drives the current switch to the thin film writer. The
write data flip-flop internal to the chip is an option. The value of
the write current is set by an external resistor connected
between WC and ground. The following equation governs the
write current magnitude:

36

W= Ruci <R, /700) * 2

(eq. 1)

Iy represents the write current flowing fo the selected head in mA.
By represents the resistance between the ISET pin and ground in kQ
Ry represents the series resistance of the write element in 2.

Read Mode

In the read mode, the circuit operates as a low noise
differential amplifier which senses resistance changes in the MR
element which correspond to flux changes on the disk. in this
mode, the bias generator, the input multiplexer, the read preamp
and the read fault detection circuitry is turned on. The VM6122
uses the current bias/voltage sensing MR design. The following
equation governs the MR bias current magnitude:

38

lMR = H-——RC {eq. 2)

Iyn represants the bias current flowing to the MR element in mA.
Rpe represents the resistance between the ISET pin and ground in K.

Due to the use of a negative supply, the MR head center volt-
age is at ground potential minimizing current spikes during disk
contact.

Servo Write

In servo write mode, both channels of the VM6122 are active
at the same time. Pin WSER controls the servo mode. When
WSER, C5 and R/W are low, the chip is in servo write made.
Note: When writing multiple heads, there is a limit to the write
current duty cycle that can be used without approach-
ing the maximum junction temperature. This maximum
duty cycle is contingent on package type, number of
heads selected, write current, heatsinking and airflow.
DC erase using muitiple heads will exceed the maxi-
mum allowable power dissipation.

VTC Inc., 2800 East Old Shakopee Road, Biocomington, MN 55425, 612-853-5100



Fault Detect

The VM6122 is equipped with fault detect circuitry for both the
read and write/servo modes. During the write and servo modes,
a TTL high on the FLT line indicates a fault condition. Inthe read
mode, a TTL low on the FLT line indicates a fault condition. A
fault can be triggered by the following conditions:

Write/Servo Modes:

» WDl frequency too low

e Open head

» Head short to ground

¢ No write current

* Low power supply voltage

* Device in Read or ldle mode
* Invalid head selection

Read Mode

» lup exceeds 1.5 X its programmed vaiue
» Low power suply voltage

The following fault conditions will also result in the shutdown of
the write current source internal to the chip:

= Low power supply voltage
= Invalid head select code
» Device in Read or Idle mode

MR Bias Active During Write(RBAW)

Applying a TTL low level on RBAW during write mode turns on
the MR bias prior to entering read mode to speed up the write to
read transition time (see Table 2).

Table 1: Mode Select

MODE| CS RW | WSER DESCRIPTION

Read 0 1 X Preamp in read mode

Write 0 0 1 Preamp in write mode

Servo 0 g 0 |Preampin servo bank mode
Idle 1 X Preamp in idle mode

Table 2: Read Bias Active During Write Mode

MODE RIW RBAW MR BIAS CURRENT
Read 1 0 On
Write 0 0 On
Write 0 1 or open Off

VTC inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100

PIN_FUNCTION LIST AND DESCRIPTION

1) CS ()  Chip select: a TTL low level
enables the device.
Read/Write: a TTL high level
enables read mode.

Head Select.

A low level enables the Read
Bias Active in Write mode.

A low level enables servo
mode.

Write/Read Fault: A high level
indicates a fault in write mode.
A low level indicates a fault in
read mode.

Differential Pseudo-ECL write
data in: a positive edge on
WDX toggles the direction of
the head current.

MR head connections, positive
end.

MR head connections, negative
end.

Thin-Film write head
connections, positive end.
Thin-Film write head
connections, negative end

2) RW "

3) HSO "
4) RBAW )

5) WSER )

6) FLT (0"

7) WDX, WDY )

8) HROP-HR1P 0}
9) HRON-HR1N )
10) HWOX-HW1X ©)

11) HWOY-HW1Y )

12) RDP, RDN (O) Read Data: Differential read
signal outputs.

13) WC ™) Write current reference pin:
used to set the magnitude of
write current.

14) RC " MR biaspin: used to set the
magnitude of MR bias current.

15) C1 Noise bypass capacitor input
for the MR bias current source.

16) C2P, C2N Reader AC coupling capacitor.

17) C3 Compensation capacitor for the
MR head current loop.

18) BHV (O) Buffered MR Head Voltage
output.

19) VEE - -3.0V supply

20) VCC - +5.0V supply

21) GND - Ground

* When more than one device is used, these signals can be
wire OR’ed together

| = Input pin

O = Output pin
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STATIC (DC) CHARACTERISTICS Recommended operating conditions apply unless otherwise specified.

‘MR = 13mA. lW = 30mA.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Read Mode 65 90
Write Mode 105 140
Ve Power Supply Current lec Idle Mode 4 5 mA
Read Bias Active in Write Mode 130 175
Servo Mode, ly = 20mA 200 265
Read Mode 45 60
Write Mode 75 105
Vee Power Supply Current leg Idle Mode 25 3.5 mA
Read Bias Active in Write Mode 95 125
Servo Mode, |y = 20mA 180 240
Read Mode 460 630
Write Mode 750 995
Power Supply Dissipation Py idle Mode 28 35 mwW
Read Bias Active in Write Mode 935 1250
Servo Mode, ly = 20mA 790 1050
Input High Voltage Y R Vo190 Veer07) Y
TTL 2.0 Vg +0.3 v
Input Low Voitage ViL PECL Voo 19 Voo~ 18 v
TTL 0.3 0.8 \
PECL 120 HA
Input High Current I V=27V %0 A
PECL 100 nA
Input Low Current he LV =04V S A
Output High Current lon FLT:Von = 5.0V 50 HA
Output Low Volitage Vou FLT: I =4mA 0.5 \
V¢ Fault Threshold Vetn | Vee=-3.0V 35 4.2
Veg Fault Threshold Vetn | Voo =5.0V 25 2.1 v

VTC Inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100




READER CHARACTERISTICS Recommended operating conditions apply uniess otherwise specified.
IMH = 13mA. RMR = 229, LMR = 80nH.

VM6122
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PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
MR Head Current Range IMR 10 16 mA
MR Head Current Tolerance IMR 10 <lyg < 16 MA -5 +5 %
Unselected MR Head Current 100 pA
MR Bias Reference Voitage Vgre 2375 < R < 3800 Q 1.9 20 21 A
IRC to MR Bias Current Gain AMR | 2375 < Rpp < 3800 Q 20 mA/mA
. . . Vin = 2mVpp @ 5MHz,
Differential Voltage Gain Ay R, (RDP, RDN) = 10kQ 280 350 420 VvV
-1dB; ?
Dependent on C2 parasitics 70 100
Passband Upper Frequency Limit iR MHz
~3aB; % 120
Dependent on C2 parasitics
Ef:ifba”d Lower -3dB Frequency | ¢ | Determined by G2 0.1 0.8 MHz
Equivalent Input Noise en 5MHz < f <20 MHz 0.70 1.00 nVAHz
Differential Input Capacitance Cin 18 30 pF
Differential Input Resistance Rin 600 1000 Q
AC input V where Ay falls to 90%
Dynamic Range DR of its value at Viy = 2mV, 8 mVp,
@ f=5MHz
Common Mode Rejection Ratio CMRR | Vg =100mVy,, f= 10 MHz 45 daB
V
Power Supply Rejection Ratio psAR | 100mVp, on Ve of Vee, 45 dB
f=10MHz
: Unselected Channels:
Channel Separation Cs Viy= 100mVip = 10 MHz 45 dB
Cutput Offset Voltage Vos -100 100 mv
Vee - Vee - Vee -
Common Mode Output Voltage Vocm | Read Mode 395 275 205 \
Vocm (READ) - Voem (WRITE)
gc;fm mon Mode Output Voltage AVpem | (Read mode only to write with -250 50 mv
literence RBAW active)
Single-Ended Output Resistance Rggpo | Read Mode 50 Q
Qutput Current lo AC Coupled Load, RDP to RDN 1.5 mA
Extended Contact, 100 uA
Rpigk = 10MQ
MR Head-to-Disk Contact Current Ioisk .
Maximum Peak Discharge, 1 mA
Cpisk = 300pF, Rpigk = 10MQ
MR Head Potential, Selected
: -400 400 mv
Head VR
Ta = 25°C, Ve = 5.0V, Ima RumR [
Buffered Head Voltage BHV Veg = -3.0V 110 i + 10 mvV
VTC inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100 1-7
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WRITER CHARACTERISTICS Recommended operating conditions apply unless otherwise specified.
'w = 30mA, LH = 220nH, RH = 252, fm'rA = 5MHz,

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
WC Pin Voltage Vwe 1.9 2.0 2.1 \Y
lwc to Write Current Gain A 20 mA/mA
Write Current Constant Kw Kw =Vwe * A 36 40 44 \
Write Current Range hw 20 40 mA
Write Current Tolerance Alyy 20 <y <40mA -8 +8 %

. 8 . Open Head, ly = 40mA,

Differential Head Voltage Swing VpH Veg = 2.7, Voo = 4.5V 78 Vop
Unselected Head Transition
Current lun 50 HAG
Ditterential Output Capacitance Co 6 pF
Differential Output Resistance Ro Internal Damping Resistance 560 700 840 Q
Write Data Frequency for Safe .
Condition foaTA FLT low, < 5kQ pullup resistor 1.0 MHz

SWITCHING CHARACTERISTICS Recommended operating conditions apply uniess otherwise specified.
|w = 30mA, LH =220nH, HH = 250, fDATA = 5MHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
R to Write Mode thw | To 90% of write current 0.1 us
i To 90% of envelope and +20mV
R/W to Read Mode WA | of DC offset, ABAW low for 10 ps 20 Hs
To 90% of envelope and £20mV
CS to Read Mode tcs of DC offset. 60 us
To 90% of envelope and +20mV
HSO - HS3 to Any Head tus of DC offset, 30 Us
CS to Unselect tRl 05 us
. 50% WDX to 50% FLT,
Safe to Unsafe’ 91 < 5k pullup resistor 0.7 1.5 us
. 50% WDX to 50% FLT,

Unsafe to Safe tp2 < 5kQ pullup resistor 0.1 0.3 us
Head Current Propagation Delay* tpa From 50% points 30 ns
Write Data has 50% duty cycle
Asymmetry Agym | & 1nsrise/fall time, Ly =0, Ry = 0.5 ns

4]
. " 20-80%; hy = 30mA;
Rise/Fall Time t, /4 Ly = 220nH, Ry, = 250 4 ns

*See Figure 1 for write mode timing diagram.
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Figure 1: Write Mode Timing Diagram

TYPICAL CONNECTION DIAGRAM

5{‘5_{ HSO GND
L— 2 |RC e
) 3 |WSVR VEE
[ 4 |RDP C1

5 |RDN WDY

+5V [6]CsS VM6122 wDX
T 7 |RBAW FLT
oosr L8 |RW BHV

[—) ——9]cs CoP
_————1 0] VCC C2N
[_11]HROP HR1P
__12|HRON HR1N

73| HWOX HW1X

(74| HWOY HW1Y
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Note 1: Ve = +5V, Ground = GND, Vg = -3V

VTC Inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100
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