VM214

4-CHANNEL, THIN-FILM HEAD
READ/WRITE PREAMPLIFIER

July, 1992
FEATURES CONNECTION DIAGRAM
s For Use with Non Center-Tapped Thin-Film Heads
* Supports Four Read / Write Heads Per Circuit —
* Complete Fault Detect Capability ‘:’fs‘: 19 g gi’g p—
¢ On-Chip Current Source, Externally Adjusted HS2 18 =1 vEE =
e TTL-Compatible Control Signals 17 Eacs ==
¢ Very Low Input Noise 16 1 RW =24
« High Gain 15 3 +HDO =
14 [ -HDO ==
DESCRIPTION B o £-
The VM214 is an integrated read/write preamplifier designed 11 | GND e
for use with non center-tapped thin-film heads. Each circuit
controls four heads and has three modes of operation: read, 2-Channel
write, and idle. The circuit functions as a low-noise differential 20-lead SOIC
amplifier in the read mode and as a differential current switch VM2142POP
in the write mode. Write current is supplied by an internal
current source. The magnitude of the write-current to the 1 24 [ VEE
heads is determined by an external resistor. The VM214 oper- REXT ] 2 23 (365
ates on +5V and -5V and is available in 24-lead flatpack a| wsv — 3 22 4 AW
SOIC packages. HS1 . 4 21 P +HDO
HS2 CJ 5 20 [ -HDO
ABSOLUTE MAXIMUM RATINGS wo o B o
-WOK 3 8 17 3 +HD1
Power Supply Voltages: IMF ] 9 16 [ -HD1
VCC ............................................. vee . 10 15 |3 +HD3
Ve oo W, K _4 +RD £ 11 14 3 Hoa
Input Voltages: = —
Head Select (HS1, HS2) ....., ) X 4-Channel
Chip Select (CS) ..... e 24-jead SOIC
Read/Write Select (R/W) .. -0.4V to Vgg + 0.3V VM2144POP
Write Data (WD) ...............} ... -Vggto 0.3V
Read Inputs, Read Mode (+HDNYS®®,_ -0.6V to 0.4V GND 'ﬁ ’F VEE
Output Levels: REXT ——] [c——cCcs
Read Data_(+RD) ..........c.c.e. Vee - 2.5V to Vg + 0.3V wsv 3 2 1 2423200R/W
Write OK (WOK) .. ............ -0.4V to V¢ + 0.3V and 20mA Hs1 T4 21 +HDO
Write Select Verifty (WSV) ... -0.4V to V¢ + 0.3V and 20mA Hs2 s 20— -HDO
Current Monitor (IMF) ..........coeivinnnis 0.4V to Vge + 0.3V -wp 6 19— +HD2
Current Reference (Rext) ... -Vgg to Vg + 0.3V and 8mA +wp 7 18— -HD2
Head Outputs, Write Mode (+HDN)}) ...... IW max. = 150mA -wok 3 17— +HD1
Storage Temperature Range  .........ccc...oee.e. -65°to 150°C MF o 16— -HD1
Lead Temperature (Soldering 60 Sec.) ..................... 300°C VCC 10 44 12 13 14 15— +HD3
Operating Temperature ................ccoooviiiiiiiinnnnn 70°C +rD —J I/ .HD3
Junction Temperature  .........ccooveeeeriiiiniiriinerieeeee 150°C . -RD "_! l l—l GND
Thermal Characteristics © a:
20-1ead SOIC ...t 4-Channel
24-lead SOIC ... 24-lead Flatpack
24-lead Flatpack VM214FP

RECOMMENDED OPERATING CONDITIONS

DC Power Supply Voltage:

Vcc ................................. 5V 5%
Negative Supply Voltage (VeE) .. BVx5%
Head Load (Ly)  evceervinveieennnnn. ... 150 - 600pH
Junction Temperature . 25°to +125°C
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VM214

BLOCK DIAGRAM
vCC REXT IMF WOK GND VEE
e 7 TS
. . Write C nt . N Head Transition
wsv O Write Verify nseourlge Function Verify Detector
R/W O] Read Select
SELECT O HOO
+RD O Differential
“RD O ! Post Read Amp J[; — Read O
WD O — - Amplifiers O HD1
WD & |  write Buffer | > I}
—
— —l ; O
Chip Enabl Write HD2
s O——’_Ip nave [ Current O
Hs1 O Head Select Switches o)
Hs2 O Open Line Detect HD3
O
CIRCUIT OPERATION Fault Detection

The VM214 has four channels of read amplifiers and write
drivers plus an internal write current source. The write current
magnitude is determined by an external resistor (Rgxt)
connected between pins Rexr and Vge. The VM214 has the
foliowing TTL-compatible control lines:

1. The chip select (CS) input selects the active or the idle
mode. The idle mode allows circuits to be multiplexed.__

2. If the chip is active (enabled), the read/write select (R/W)
input is used to select the read or write modes.

3. The head select inputs (HS1, HS2) select one of the four
channels for a read or write operation.

The write data (+WD) input voltage range includes the ECL
levels. The read (+RD) outputs are open collector, requiring
external 100Q (R ) load resistors connected to V.

Write Mode

In the write mode, the VM214 functions as a differential
current switch channeling the write current to the selected
head determined by HS1 and HS2. The write data inputs
(WD) determine the polarity of the head current. The write
current is supplied by an internal current source and the magni-
tude is determined by the value of an external resistor
connected between V¢ and the Rexr pin.

Read Mode

In the read mode, the circuit operates as a low noise dif-
ferential amplifier. Pins HS1 and HS2 determine which dif-
ferential input channel is selected and applied to the amplifier.
The amplifier output is read differentially at the read data (+RD)
pins.

2-4

The chip contains fault detection circuits. A high level at an
enabled chip's write OK (WOK) output is caused by the
following write fault conditions:

. Chip not enabled

. Open head

. Non-switching write data (+tWD)

. No write current (can be in read mode)
. Open head select inputs (HS1, HS2)

. Head shorted to ground

. Write frequency is outside of limits

. Chip in read mode

ONOOHEWN =

When a chip is enabled the IMF current monitor provides a
3mA output. This feature allows single or multichip enabled
conditions to be detected. _

An open collector output, write select verify (WSV), goes low
when the chip has write current present.

PIN DESCRIPTIONS
Read Data Outputs

Read data outputs (+RD) consist of a pair of differential lines
used to pass the amplified read signal (30 to 100mVp-p
signals-typical) to the disk drive electronics. External 100Q
load resistors tied to V¢ are required.

Write Data Inputs

Write data inputs (+WD) consist of a pair of differential lines
used to write high frequency data patterns onto the disk via the
selected R/W head and chip. Input data levels can either be
driven directly from ECL level drivers with proper termination
resistances or from open collector current drivers terminated
into 100Q resistors to ground.
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VM214

Chip Select Input ((ZS) Table 1: Head Select

Chip select input (CS) is a TTL-compatible input line used to
enable or disable the VM214. The chip enable input requires Hs2 HS1 HEAD
an open collector TTL-compatible drive source. A logic low
enables the chip, while a logic high or open cable disables the
chip by putting it into an idle state.

Read/Write Select Input (R/W) __

The read/write select input (R/W) is a TTL-compatible input
line used to select either the read or write mode of operation
when the chip has been enabled (CS = 0V). A logic high state
or open cable selects the read mode of operation while low Table 2: Mode Select
state selects the write mode of operation. cS

I|r~|(X|r

I T |r|r

MODE
Write
Read

Idle
Idle

Write Select Verify Output (WSV) L
The write select verify (WSV) output is an open-collector, L

TTL-compatible output that is used to verify that write current is
present. The output is terminated into a user-determined H
H
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resistor to +5V. A logic low state indicates that write current is
present.

Ir-:tr-gI

Current Monitor Output (IMF) Table 3: External Resistor vs. Write Current
The current monitor (IMF) output is an open-collector current
output that is used to indicate the chip is in the active or External resistor vs. DC write current | y into the selected
enabled mode. Output is terminated into a user-determined head terminal X or Y with Vo1 shorted only to the
resistance to +5V. respective X or Y terminal.
Nominal "safe" current is 3mA for one chip enabled. If the 1% External Resistor Write Current
IMF current falls below 2mA, a "no function" error is detected in Rwe Q) Iw (mA)
the drive electronics indicating the chip selected has not been
enabled or the chip is defective. If more than 4mA is detected 6.9 10
a "multi-function” error is generated in the disk drive elec- 4.0 20
tronics. This indicates that more than one chip has been acti-
vated, the chip selected is defective or the IMF line is shorted 27 30
to ground or negative voltage. 20 40

Write OK Output (WOK) 1.6 50
The write OK (WOK) output is an open-collector, TTL-
Compatible output that is used to indicate an open head, no
write data, no write-current or open head select (HS1, HS2)
condition exists. The WOK output is terminated into a user-
determined resistor to +5V. A logic low indicates a "safe"
condition while a logic high indicates a "fault" condition.

Head Select Inputs (HS1, HS2)

The head select inputs (HS1,HS2) are bussed TTL-
Compatible logic control signals used to select one of four R/W
channels on a selected chip ( 0.8V). An open HS1 or HS2
input will give a fault indication to the disk drive electronics via
write OK (WOK).
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VM214

DC CHARACTERISTICS Unless otherwise specified, Vg = 5 + 0.01V, Vgg = -5V £0.01V, Tp = 25°C.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
.. Read 56 mA
Positive Supply Current | -
Iw = 40mA cC Write 50 mA
Idle 12 mA
s Read -85 mA
Negative Supply Current " T
I = 40mA e Write 165 mA
§ Idle -15 mA
=g I Read 670 mwW
== Power Dissipation P "
& Iy = 40mA D | Write 1.05 w
S idle 140 mwW
[ =1
= Digital TTL Inputs VH High Voltage 2 35 4 v
(CS, RW, HS1, HS2) Vi Low Voltage 0.2 0.8 \'
Digital ECL Inputs VH | High Voltage -0.6 Y
(WD) VL Low Voltage -1.5 \Y
Ic High; Vi =4V -0.
Chip Select Current SH gh; VCSH 0.3 mA
ICSL | Low; VCSL =0.4V -1.4 mA
IR High; VR/WH = 4V (RM R
R/W Select Current SH 9 R&H (RM) 15 KA
1RSL | Low; VR/WL = 0.4V (WM) -200 pHA
Head Select Current IHSH | High; VHSH = 4V 250 pA
(HS1, HS2) IHSL | Low; VHSL = 0.4V 250 KA

FAULT DETECTION CHARACTERISTICS Unless otherwise specified, Vo = 5 £ 0.01V, Vgg = -5V £0.01V, Ty = 25°C.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Write Select High (Unsafe)| VWSVH | 1y = 80mAp-p, CS=\VcsL, 4.9 v
Verify Voltage ~ Low (Safe) | VwsvL | W =ML, RL =750Q min. 400 mv
Write OK High (Unsafe)| VWOKH | CS = Vgg . R'W = VRAWL 4.9 v
Voltage Low (Safe) | Vwokt | Mn- AL =750Q min. 400 mV

CS = VgsL , read or write mode, 22

3.7 mA
RL = 1KQto 5V

IMF Current Chip Enable (ON) lIMF

IMF Voltage Chip Disable (OFF) | VIMF CS=VcsL,RL = 1KQto 5V 49 Y

Write Select Verfiy Delay Time
Read to Write Mode (ON) [ tWSON
Write to Read Mode (OFF) [t WSOFF

CS =VesL 600 ns
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READ CHARACTERISTICS

Unless otherwise specified, Vo = 5 + 0.01V, Vgg = -5V £0.01V, T = 25°C.

VM214

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Differential Voltage Gain Ay R =100Q each sideto V cC.
f=1MHz, input V|N = TmVrms 100 150 VIV
Bandwidth BW RL = 100Q each side.
Zs =2.4Q, Vj\ = 1mVrms,
fMIDBAND = 300KHz
-3dB 35 100 MHz
-1dB 15
Inout Noise Volt ein VIN =0V, PWR BW = 17MHz,
nput Nolse Vollage R = 100Q each side. 1.1 nViHe
Differential Input Capacitance CiN VIN =0V, f=5MHz 65 pF
Differential Input Resistance RIN VIN =0V 1330 2470 Q
AC input voltage where the gain
Lo ] A is 90% of the gain with 0.2mVrms
Voltage Gain Linearity VL Input, { = 1MHz, R | = 1000 +2 mV
each side to VCC.
Common Mode Rejection Ratio | CMRR | CMPR =20 - log (Ay/[Vo VoM 1)
1MHz < f < 10MHz VCM = 100mVp-p 50 dB
f = 20MHz Input Referred 46
Power Supply Rejection Ratio PSRR |ViN =VEE + 100mVp-p
OR Vg + 100mVp-p
f = 1MHz PSRR = 20 - log (AV/ [VOUT/VINI]) 65 dB
f = 20MHz 40
Channel Separation CS Selected Head VN = OV
(Read Crosstalk) Unselected Heads V )y = 20mVp-p
1MHz < f < 10MHz 46 d8
f = 20MHz 40
Output Offset Voltage Vos |RL=100Q each sideto Vo -360 360 mvV
Common Mode Output Voltage VocM | RL= 100Q each side to VCC Vce - 0.9 Ve -0.3 v
Output Leakage Current IOL 10 uA
(Idle Mode)
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VM214

WRITE CHARACTERISTICS Unless otherwise specified, iy = 40mA, Ly = 2.5uH, Rp = 7504, fpata = 5SMHz,
C_ (RDX, RDY) < 20pF, T = 25°C.
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PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Write Current Range 'w 10 50 mA
Current set to nominal value by
Current Tolerance wt external 1% resistor (RgxT), -8 8 %
RH=20Q % 1%
P Head Differential Load R
B :s; Resistance DL 1330 2470 Q
=
=& Head Differential Load
=& - c
= o Capacitance DL 10 PF
gE . . t Iw=40mA. LH = 150nH,
=5 Rise Time r - N o
== Head Current RH = _20(2, Measure tr 10% to 90% of 16 ns
& . transition, Measure t { 90% to 10% of
Fall Time t transition
Current Gain A 20 mA/mA
IW =40mA, LH = 150nH,
Head Current Switching Delay tue RH =20Q, Measured from 50% of 18 ns
write data to 50% transition of write
current (Iw)
Head Current Switching _ .
Delay Difference f = 3MHz (Write Data) 1 ns
IW=40mA, LH = 150nH,
Write Crosstalk (Unselected w RH =20Q maximum. Measured
Head Current XT | unselected channels while driving 2 mA peak
selected channels
VWDD =200mV, IW = 40mA
Head Current Switching tgym | LH =150nH, R jy=20Q max. 15 ns
Time-Symmetry +WD transition = 2ns
WD symmetry = 0.2ns
Differential Data Voltage VwWDD 200 mvV
Write Data input Voltage Range | VwD -2.5 0.1 \'
Data Input Current (per side) 'wD Cs= VL =0V 150 pnA
Wirite Current Overshoot B/A lwos lw=40mA, Ly = 150nH, Ry = 20Q 20 %
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VM214

SWITCHING CHARACTERISTICS Unless otherwise specified, lyy = 40mA, Ly = 2.5pH, Rp = 7509, fpata = 5SMHz,
Ci (RDX, RDY) < 20pF, Ty = 25°C.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Chip Select Delay Measure delay to 90% of 5SMHz.
. Read Output or Write Current
Idle to Write tw 1 us
Idle to Read YR 600 ns
Chip Select Delay Measure delay to 10% of 5SMHz.
Read to Idle ta Read Output or Write Current 600 ns g ~
Write to Idie Wi 600 ns £35
Chip Select to (WOK) Delay Write Mode E %
Chip Enabled (ON) | twi | VRWH=4V 15 us £=
Chip Disabled (OFF) twil 600 ns e
Chip Select to (WOK) Delay
Chip Enabled (ON) to 1 us
Chip Disabled (OFF) t1 2 us
Chip Select to Write Select
Verity Chip Enabled (ON) | WsvL 600 ns
Chip Disabled (OFF) | WsvH 600 ns
R/W Select to Write Current
Delay ) Measure delay to 90% of write
Wirite Select trRww | Current. (CS= VL) 1 us
Read Select t Measure delay to 10% of write
WRW | Cyrrent. (CS=VL) 600 ns
R/W Select to Read Output Measure delay to 90% of 5MHz
Delay Read Output. Waveform offset shift
may be positive or negative
depending on Write Data input
conditions and should not be
considered when taking
Read Select tWRR measurement. CS = VL 600 ns
; Measure to 10% of 5MHz
Write Select t
RWR | Read Output. CS = VL 1.5 ps
Head Select Switching Dela t Measure 50% of HS to 90% Read 1 s
© elee rening betay HS Qutput or Write Current. CS = VL .
IMF Switching Time Delay from 50% of Chip Select
voltage (CS) to 50% (ON) or 50%
(OFF) of final IMF voltage
respectively.
Chip Enabled (ON) tIMF1 P y 600 ns
Chip Disabled (OFF) | tmF2 600 ns
Write OK Delay
Unsafe to Safe Dela
after Write Data Y tUN1 f DATA = 5MHz (Write Data) 600 ns
(WD) Begins
Safe to Unsafe Head opens or non-switching write
Delay 'UN2 data (WD) or no write current 0.6 3.6 s
Head Select Input
Opened (Safe to tUN3 600 ns
Unsafe Delay)
Unsafe to Safe Read | t = §
e Write UN4 fDATA = 5MHz (Write Data) 3 ps
Safe to Unsafe Write | t = i
& Read UN5 fDATA = 5MHz (Write Data) 600 ns
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