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6-CHANNEL, CENTER-TAPPED
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incorporated
w» THIN-FILM HEAD, READ/WRITE
PREAMPLIFIER
April, 1990
FEATURES CONNECTION DIAGRAMS
» Operates on +5V and +12V Power Supplies
= Programmable Write-Current Source — \w — A\
« TTL-Compatible Control Lines cs 18 [1 Hso csO+ 22{1Hso
* Write-Unsafe Detection Circuitry enol] 2 wOwo GNO[2 21 {JH81
» Low Input Noise wox [ s 20 Wt
« For Use With Center-Tapped Thin-Film Heads Nl s 16 {] vDD1
« Power-Up/Power-Down Write Protection Hov(J 4 18 [1vDD1
i - Optional Internal Head Damping Resistors Hox [ 4 wHvooz L ds 18 [] voD2
% E « Available in 2, 4 and 6 Channels Hoy [ s 14 [] veT Hivd s 175 ver
o Sl DESCRIPTION R/WD 6 B0 wix WX 18 [1 Hox
E é The VM118/VM118R is a bipolar, monolithic read/write wel 7 12 1 Wiy Hay[]8 15 [ Hay
=a preamp circuit designed for use with center-tapped thin-film s 140 wWus
ES recording heads. The circuit provides a low-noise read data RDX[] a 10 wus
path for signals from the disk in the read mode and provides we o 1ajvee
write-current control for data written on the disk in the write oY o 10 aox 11
o O 121 RDY
mode.
2-Channel 4-Channel
BLOCK DIAGRAM 18-lead P-DIP, SOIC 22-lead P-DIP, SOIC
Wwus VDD2 VCT Wsollq  zs[lms:
Q 29 csl Hso ©sl[2 27[] Hs2
_ _ Gmé II% HMs1 GND[] s 261 WDI
n/_wo—:lnodol @ T Hoxc—{a 1242822/ woi Hox[] 4 25[1 voD1
C§ O Sekt Driver g Hox HoYC—] 4 21— voo1 Hov[] s 24[] vDD2
. Hoy HIXC]s 20— vopz HiX[] e 2a[] veT
! Wie  [OHIX HIYCg 191 veT  HIY[] 7 221 HEX
gm" HIY HaX 7 18 Hax  H2x[] s 21[] HsY
RDXO- :gﬂzx Her: 8 17/ HaY H2Y[] o 20[] Hax
RDYO- Butier| SNy ‘ Differential Hay R/WC]o 18 NC R/W[] 10 19[] Hay
T Read :3@)\5 WCLC1041 12 13145 NC  wcl] 11 18[7 Hax
T Ampiifiers ROXC——1 wus  ncl 12 1753 Hay
R RDY vec Rox[ 1s 16[] wus
4-Channel ROY[] 14 150 vec
B & T3 e 24-lead Flatpack
WDIO- 6-Channel
@ 28-lead P-DIP, SOIC
x> > X
o §828283¢
] oo | | oncoter 5 TR ATETRTRTET
3«'0' L Hay (19 111 we
P P 6 T3 Hax 20 1] R/IW
WC  HS0 HS1HS2 VDD1VCC GND H5Y D21 o[l Hay
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Ve 700 H1y
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28-lead PLCC
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VM118/VM118R

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltages:
VDD1 +ocvveerrnnnnnennnnnnnaannnn -0.3 to 14V
VDD2 -vvvevrrrnnnieneennannenann -0.3Vto 14V
Lo o -03Vto 6V
Pin Voltages:

Head Select (HS)...........
Wirite Unsafe (WUS).........
Write Data Input (WDI)_......

-0.3Vto VoG + 0.3V
-0.3Vto VoG + 0.3V
-0.3V1io VoG + 0.3V

Read/Write Select (R/W) ...... -0.3Vto Vge + 0.3V
Output Current:
Write Current (IW ) . ... ..o vveeeeeveiannnn 60mA
Read Data(RDX,RDY).................... 10mA
CenterTapCument (ICT ). ....cvvviiuvnnn. 60mA
WriteUnsafe (WUS) . ...................... 12mA
Storage Temperature Range . .. ............. -65to 150°C
Lead Temperature (Soldering 60 Seconds) ......... 300°C
Junction Temperature . ...............ocevrnn.n. 150°C
Thermal Characteristics,® A -
18teadP-DIP......................... 140°C/W
18-1eadSOIC . ..........coiiiiiian.. 140°C/W
22-leadP-DIP ............ ... ... 65°C/W
22-eadSOIC ..........ciiiiiiii 80°C/W
24-leadFlatpack ....................... 110°C/W
28-leadP-DIP....... ..., 55°C/W
28-1adSOIC ............. ..ol 70°C/W
28-leadPLCC ........ .. .cciiiiiiiian.. 65°C/W
RECOMMENDED OPERATING CONDITIONS
DC Power Supply Voitage:
VDDT tcecremereinneenenenncanennenans 12V £10%
VDD2 +--cveemrrenniiiiaiaianaans 7.0V to VDD1
7o o SR 5V 10%
HeadInductance (Lyq ). ..................... 1.2uH Typ.
Damping Resistance (Rp ) (Note 1) . . .............. 750Q
RcT Resistorat lw=50mA(Note2)........... 68Q + 5%
RDX,RDY Output Current (Read Mode) .. ...... 0 to 100uA
WriteCurrent . . ..........c.ooiiinrninnn, 10 to 50mA
Operating Temperature Range . ... .......... 0to 70°C
Junction Temperature . . .................... 25° 1o +125°

Note 1: VM118R has head damping resistors placed on the
chip; the standard value is 750Q + 20%.

Note 2: Resistor (RoT) used to limit power dissipation.
RCT()<3.4/1w (A)

CIRCUIT OPERATION

The VM118/VM118R operates as a write-current switch in
the write mode and as a low-noise differential amplifier in the
read mode. Channel selection is controlled by HS0, HS1 and
HS2 lines, and mode select is controlied by the CS and R'W
select lines. Both CS and R/W have intemal pull-up resistors
to prevent accidental write conditions. Unsafe write conditions
are indicated by the WUS line.

Write Mode

In the write mode, the VM118/VM118R operates as a
write-current switch. Write current is supplied by an internal
current source. The magnitude of the write current is
determined by an external resistor connected between WC
and ground. The head current is switched between the X and
Y side of a selected head by falling transitions on WDI (write
data input). When switching to the write mode from the read
mode, the writa data flip-flop is initialized to pass head current
through the X side of the head.

The write unsafe (WUS), open collector output, will give a
high level for any of the following unsafe conditions:
» Open Head
* No Write Current
« Read Mode
« ldle Mode
« Write Data Frequency Too Low
» Head Center-Tapped Open
After the fault condition is corrected, it takes two negative
transitions on WDI to clear the WUS line.

Read Mode

In the read mode, the circuit operates as a low-noise
differential amplifier. The write current source is turned off and
the write data flip-flop is set. The selected head provides a
differential input. The RDX and RDY pins provide differential
emitter follower outputs which are in phase with the X and Y
inputs.

Wirite current is deactivated for both the read and the idle
mode so that external gating is not required.

Head Select

One of the six or eight heads may be selected in both the
read and write modes. The selected head is determined by
the voltage level of the head select inputs as shown below:

HSO HS1 HS2 HEAD

X|X|r (XX
b o Lo L e o o o
oo of o of [ e

olswlv]=lo

None
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PREAMPLIFIERS

Mode Select

This circuit has three modes of operation: read, write and
idle. The state of the chip select (CS) and the Read/Write
select (R/W) inputs determine the mode of operation as shown

below:
cs R/W MODE
L L Write
L H Read
H X Idle

VM118/VM118R

TYPICAL APPLICATION
45V a2y
] (Note 1)
%2« % Rer {Note 2)
wus Yooi Vooz Yer .| Po
™m o X LH
—  _law
fovels cS Ho Y _—_{;_‘
— X
—Hso X
™
Lo st He ¥ 3
HS2 e E
Write Mode My
woi X
Data Input e Ha Z}—«
Read Mode T X
Damaouput |, |- HSy }3_‘
X
1 £1K He | ¥ 3
R Ry ;
W7
= wC GND Y 33—
]

Note 1: This resistor is used to imit power dissipation RCT=34/1w.
For normal power dissipation, connect Vppa o Vpprt.

Note 2: Ly Is defined as full coll head inductance. inductance from
head X(Y} to center tap = Ly /4.

DC CHARACTERISTICS  Unless otherwise specified, Vpp1 = Vpp2= 12V £ 10%, Voo = 5V £ 10%, Tp =25°C.

PARAMETER | sym | CONDITIONS | mn | 1vP | Max T units
POWER SUPPLY
Ipp Read Mode 40
Positive Supply Current Write Mode 26 + lw mA
Idle Mode 25
f Idle/Read Mode 15
CC  IWrite Mode 18 mA
PD Read Mode 325 610
o idle Mode 200 412
Power Supply Dissipation Write Mode lyy = 50mA, Rgy= 750 675 850 mw
Write Mode lyy = 50mA, RcT= 00 850 1100
DIGITAL TTL INPUTS: CS, R/W, HS, WD1
Input High Voltage ViH 2 Vce +0.3 Y]
Input Low Voltage VIL -0.3 0.8 \'J
Input High Current 1H ViH = 2.0V VCC =55V -400 100 pA
input Low Current I VL = 0.4V VCGC =5.5V -0.4 mA
WUS OUTPUT .
Low Voltage VoL | tol=8mA (Sale) 0.5 v
High Current loH VOH = 5V (Unsate) 100 HA
HEAD CENTER TAP VOLTAGES
Read Mode Ver Read Mode 4.2 \'}
Write Mode veT Write Mode 6.6 Y
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VM118/VM118R

READ CHARACTERISTICS  Unless otherwise specified, VDD1 = VDD2 = 12V + 10%, VCC = 5V £ 10%, TpA =25°C.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
VIN = 1mVrms, t = 500KHz
Differential Voltage Gain Ay RIEI(RDX,RDY) - 1KQ 80 120 VIV
DC input Voltage where AC Gain
Dynamic Range DR | Falis 10%, V|\ = VDG + 0.5mVp-p -2 2 mv
f = 500KHz
Bandwidth (-3dB) BW | VN =1mVrms, Z 5<5Q 30 MHz
Input Noise Voltage ein Ly=0, Ry =0, BW = 15MHz 08 i1 nVA Hz
Differential input c _ pF
Capacitance iN f=SMHz 35 E
Differential input vM118 1.5 KQ E]
. RiN » o
Resistance VM118R 750 Q S
Input Current hN 45 A § g
Common Mode Rejection Ratic |CMRR | Vom= VT + 100mVp-p, f = SMHz 50 dB 33
=
Power Supply Rejection Ratio PSRR | Vpp or Vgg = 100mVp-p, f = 5MHz 45 dB i
ViN= 100mVp-p, { = 5SMHz
Channel Separation cs Three Channel Driven, Selected 45 a8
Channel Measured
Output Offset Voltage Vos -400 400 mV
Common Mode Output Voltage { VocMm 5 7 v
Head Center Tap Voltage ver 4.2 i
Single-Ended Qutput Rsgo 30 Q
Resistance

WRITE CHARACTERISTICS  Unless otherwlse‘specified, VDD1= VDD2= 12V £ 10%, VCC = 5V £ 10%, TA= 25°C,
I w=45mA, LH = 0.72pH, RH = 20Q, Rp = 750Q, fpDATA = 5SMHz. Note: The peak differential head voltage must be limited
to 6V maximum i.e. at Iy = 50mA, L pax = 1.2uH. Lpgax varies inversely with IMAX -

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Write-Current Range Iw {see table and note on next page) 10 50 mA
Differential Head Voltage VDH 3.5 Vpk
Unselected Head Current IUH 2 mA p-p
Current Gain A} 20 mA/mA
Head-Center Tap Voltage VeT 6.5 \
Head-Current t Ly = OpH, R = 0Q, 50% WDl to
Propagation Delay PD 50% lw 30 ns
Rise/Fall Time tr, 1y | Lg=OuH, R H=0Q, 10% 1o 90% 5 20 ns
Symmetry S (tr -tf )2 0.3 2 ns
Write Current Tolerance Alyw | Rwg =3111Q 42.75 45 47.25 mA
Differential Output Resistance | RouT VM118 10 Ka

VM118R 750 Q
Differential Output Capacitance { Coyt | { = SMHz 15 pF
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VM118/VM118R

EXTERNAL RESISTOR vs WRITE CURRENT

lw Into the selected Head terminal X or Y with VCT
shorted only to the respective X or Y terminal.
External Resistor Write Current
Rwc (KQ) Iw (mA)
14.810 10
7.205 20
4.753 30
3.517 40
3.111 45
2.786 50

Note: The effective current iy ;% generated in the magnetic
head is related to Iy by the following expression:

w
=
2=
4
wl
3=
w
o Q.
==
<X
= i
W oo
=z o
=
=

Irux = ()

Where Ryy equals the full coil resistance of a center
tapped ferrite head and Ry is the damping resistor
connected internally or externally between the X and Y
terminals.

SWITCHING CHARACTERISTICS  Unless otherwise specified, Vpp{ =V pp2 = 12V £ 10%, VGG = 5V 1 10%, Ta = 25°C,
Iw = 45mA, L = 0.72uH, Ry = 2022, Rp = 7508, fpATA = SMHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

Read-to-Write Switching | tpw [50% of RWto ps

Delay 90% of Write Output Envelope 1
50% of R'W to

Doty F1o2 SWISHING | twer |30% of 100mVp-p RDX, RDY 1 us
Envelope

idle-to-Write Switching tw [50%0fCSto s

Delay 90% of Write Output Envelope 1

-to- 50% of CS to

'S:;: Flead Swiiching YR |90% of 100mVp-p RDX, RDY K ps
Envelope

Write-to-idle Switching twi 50% of CS to

Delay 10% of Write Output Envelope 1 ks

Read-to-ldle Switching tR 50% of CS to

Delay 10% of RDX, RDY Envelope 1 us

loct : 50% of HS Transition to 90% of

m:\«;s@ Switching 'Hs | 100mVp-p RDX, RDY Envelope 1 ps
from Selected Head

Write Unsafe Delay 1o Gate WDI. Measure from 50% of s

Safe-to-Unsafe Last Data Pulse to 50% WUS 16 us

Write Unsafe Delay 1 Gate WDI. Measure from 50% of 9

Unsafe-to-Safe D2 Fallinsvﬁgge of First Data Pulse to us
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