0}'/ ) VM316R
%@),¢ VIC Inc. 10-CHANNEL, CENTER-TAPPED

FERRITE, THIN-FILM AND MIG HEAD
READ/WRITE PREAMPLIFIER
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PRELIMINARY sy, 1952 [ERH
- =
FEATURES CONNECTION DIAGRAMS i g
« High-Performance =~
- Low Noise = 0.75nVAHz typical > x> x 8
- Input Capacitance = 11pF typical 22528
- Read Gain = 120V/V typical e —
- Differential Head Swing = 24Vp-p minimum Q —
- Iy Current Range = 10-90mA H2x Q| 5 25 |ARw
. H2av 4| g 24 |Pwc
* Power Supply Fault Protection naxd| 7 23 |PRoY
* Enhanced Write to Read Recovery Time nav | g 22 [PROX
* For Use with Center-Tapped Ferrite or MIG Heads Hax | o 21 [Puso
» Write-Unsafe Detection Circuitry Hav Of 10 20 |JHs1
* Pin Compatible with the VTC VM311 el | LRI ] i
» Operates on +5V and +12V Power Supplies Spagsgupugugs
* Up to 10 Channels Available 3 § § é § g §
DESCRIPTION 6-Channel
The VM316R is a bipolar, monolithic read/write preamp cir- 28-lead PLCC
cuit, designed for use with up to ten center-tapped ferrite or VM316R6PLJ
MIG recording heads. The VM316R offers performance en- N
hancements to the VM311R preamp circuit in noise and input :% E ; g; g ﬁco
capacitance in the read mode, and differential head voltage HIX 1 3 32 [ NC
swing in the write mode. System write-to-read recovery is also HIY . 4 31 [ Cs_
improved by holding the RDX, RDY common mode outputs H2X ] 5 30 L RW
constant. The circuit provides a low noise read data path, write :g; — g gg — ;vgy
current control, write and power supply fault circuitry, and mini- Hay E 8 27 g RDX
mum power dissipation in the idle mode. H4X —] 9 26 1 HSO
The VM316R is fabricated on VTC's high-performance com- HaY —] 10 25 [ HS1
plementary bipolar process. The circuit has a very fast mode HSX .4 71 24 £ HS2
and head select switching characteristics. The VM316R oper- :2; E ;g gg g w:D(;‘
ates on +5V and +12V power supplies and is available in a va- HeY — 14 21 3 wus
riety of package options. Please consult factory for availability. H7X ] 15 20 [ NC
H7Y ] 16 19 [/ vDD1
veT —] 17 18 | vDD2
8-Channel
34-lead SOIC (option 1)
VM316R8POJ
HOX — 1 34 ) GND
Hoy | 2 33 [ NC
HIX 1 3 32 3 NC
HIY —] 4 31 [ cs
H2X —] 5 30 [ RW
H2Y . 6 28 [ we
HIX — 7 28 [ RDY
H3Y —] 8 27 3 RDX
HaX — ¢ 26 [—1 HSO
HaYy —] 10 25 {3 HS1
HE5X ] 11 24 [ Hs2
HsY —] 12 23 [ vee
HeX — 13 22 M wni
HeY — 14 21 4 wus
H7X ] 15 20 [ nc
H7Y ] 16 19 [ voDi
ver —] 17 18 [—1 VDD2
8-Channe!
34-lead SOIC (option 2)
VM316R8PSJ
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VM316R

BLOCK DIAGRAM
VDD1 VCC GND WUS VDD2 VCT
Write Center HOX
Unsate Tap HoOY
Detector Driver
— H1X
RAW P 3 L) v
cs Read Read
Buffer, Preamp H2X
RDX < < H2Y
RDY Y Hax
1 — H3Y
s 2
Q = H4X
WDl OQ——————1d T Q 8 Hay
j Write =
WDFF Driver =) H5X
- s H5Y
Voltage Write
Fautt Current HeX
Detector Source HeY
HSo H7X
HS1 H7Y
HS2 H8X
H8Y
HS3
H9X
we HY

ABSOLUTE MAXIMUM RATINGS

Power Supply:

VDD1 ...................................................... -0.3t0 +14V

VDD2 . ... -0.3Vto 14V

Vcc ......................................................... -0.3Vto 6V
Input Voltages:

Head Select (HS)

Write Unsafe (WUS)
Write Data Input (WDI)
Chip Select

........................... 0.3V to Vg + 0.3V

................................. -0.3V to10V
-0.3Vto VCC + 0.3V
................................... -0.3V to VCC + 0.3V

Read/Write Select (RW).......cevvvnennnn.e. -0.3V to Ve + 0.3V
Output Current:

Write Current () .. eeeeeeeeeeeieeei e 120mA

Read Data (RDX, RDY) ..couieiiiiiiiiiniiiieecieeee e, 10mA

Center Tap Current (IcT) . 120mA

Write Unsafe (WUS) ..., 12mA
Operating Temperature Range ... vere.. 0°t0 70°C
Storage Temperature Range ........ -65° to 150°C
Lead Temp. (Soldering 60 Seconds) .........ccceeeunnn.e. 300°C
Thermal Characteristics, O a:

Junction Temperature ..........coocoeeiiiiiieiieniinceeeen, 150°C

34-Lead SOIC

36-Lead SOIC
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RECOMMENDED OPERATING CONDITIONS

DC Power Supply Voltage:

Vbp1 12V 10%
Vo2 10V to VDD1
VCC ................. ... BV210%
Head Inductance (L) «.evvveeevinniiniiiireceiiiciieeanns 1 to 15uH
Damping Resistance (Rp on chip)................z.... 650Q £ 20%
Rcr Resistor (Note 1) (lw = 40mA) ....cooevvinieniinnennnn., 130Q
RDX, RDY Output Current (Read Mode) . ... 0to.5mA
Write Current Range  ............... ... 10to 90mA
Operating Junction Temperature .................. 25°to +125°C

Note 1: Resistor (Rsy) used to limit power dissipation Ret
(Q) = 5.2/Iy(A). Use of the Rc resistor may limit the
differential voltage swing and increase write current
rise times.

CIRCUIT OPERATION

The VM316R has three modes of operation: read, write and
idle. In the read mode the circuit functions as a low-noise diffe-
rential amplifier with selection of up to ten recording heads. In
the write mode the circuit operates as a write current switch
and provides write fault data protection. In the idle mode both
the read amplifier and write driver are disabled and the power
dissipation of the circuit is kept to a minimum. Mode selection
is controlled by the R/W and CS TTL inputs as shown in
Table 1. Both R/W and CS have internal pull-up resistors to
prevent an accidental write condition. Head selection is con-
trolled by the HS0O, HS1, HS2 and HS3 TTL inputs as shown in
Table 2. Each of the head select inputs have internal pull
down resistors such that, if all head select inputs are open cir-
cuited, selection defaults to head zero.

Write Mode

The write mode configures the VM316R as a current switch
and activates the write unsafe (WUS) detection circuitry. The
head current is toggled between the X and Y side of a selected
head on each high-to-low transitions on pin WDI (write data in-
put). A preceding read operation initializes the write data flip-
flop (WDFF) so that upon entering the write mode current flows
into the "X" head port.

The write current magnitude is determined by an external re-
sistor connected between the WC pin and ground. An internal-
ly generated 2.5V reference voltage is present at the WC pin.
The magnitude of the write current (0 - pk) is:

In multiple-device applications, a single Ry resistor may be
made common to all devices.

The write unsafe (WUS), open collector output, wili give a
high level for any of the following unsafe conditions:

Open Head

No Write Current

Read/Idle Mode

Write Data Frequency to Low
Head Center-Tap Open

* o o o @
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After the fault condition is corrected, two negative transitions
are required on WDI to clear the WUS line. The write unsafe
circuitry allows a large inductance range and is not dependent
on the magnitude of lyy. The VM316R will serve a wide range
of head loads and write current values.

To further protect accidental writing to the disk, a voltage
fault detection circuit ensures no write current during power
loss or power sequencing. If either Vo < 3.7 or Vpp < 8.7V,
the WC pin is clamped to ground and the write current source
is disabled.

Read Mode

The read mode configures the VM316R as a low noise diffe-
rential amplifier and deactivates the write current generator
and write unsafe detection circuitry. The RDX and RDY out-
puts 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, RDY common-mode voltage is maintained in
the write mode, minimizing the transient delay between write-
to-read. Thermal offset effects are also minimized to enhance
write-to-read recovery when doing a DC erase.

Idle Mode _

In the idle mode (CS = high level) both the read amplifier and
write driver are disabled and the devices power dissipation is
minimal. The RDX, RDY outputs are in a high impedance
state and may be wire OR'ed for multiple chip usage to a com-
mon pulse detector circuit.

Table 1: Mode Select

cs R/W MODE

0 0 Write

1 Read

1 X Idle
Table 2: Head Select
HS3 HSs2 HS1 HSo HEAD

0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 o 1 9

VM316R
PIN DESCRIPTIONS

NAME |I/0 DESCRIPTION
=
HS0-HS3 | Head Select Inputs g =
—— =
Cs I | Chip Select: a low level enables device g‘ E
R/W | Read/Write: a high level selects read mode E %
WUS o |Write Unsafe: a high level indicates an g
unsafe writing condition 3
Write Data In: negative edge toggles the
WDl |
head current
HOX-H9X .
HoY-Hey |!/© |XY head connections
RDX, RDY| O |}|XY Read Data: differential read signal outputs
Wirite Current: used to set the magnitude
wC N
of the write current
Voltage Center Tap: voltage source for
VCT
head center tap
vCC +5V
VDD1 +12V
VDD2 Positive power supply for the center tap
voltage source
GND Ground

Table 3: External Resistor vs. Write Current

External resistor vs. DC write current |y into the selected
head terminal X or Y with VT shorted only to the
respective X or Y terminal.
External Resistor Write Current
Rwc (Q) Iw (mA)
249 10
124 20
82.5 30
61.9 40
49.9 50
41.2 60
35.7 70
30.9 80
27.4 90

Note:  Effective current Ig yx generated in the magnetic head

is related to lyy by the expression:

lFLux = lw (RHRTDR'DJ

Where Ry equals the full coil resistance of a center-tapped
ferrite head and Rp is the damping resistor connected internally
or externally between the X and Y terminals. Nominal internal
resistance on VM316R is 650Q.
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VM316R

DC CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.

P PARAMETER ] SYM ] CONDITIONS | MIN | TYP l MAX UNITS
=4 |POWER supPLY
E E Read Mode 20 27
% %: IbD Write Mode 13+ by 17 + hy mA
B Positive Supply Current Idle Mode 3.5 5
Read Mode 19 26
lcc | write Mode 17 21 mA
Idle Mode 8 "
Idle Mode 80 125
?j:irzgiféips\t/ilog - 6190 PO Re-ad Mode 320 500 mW
' Write Mode lyy = 40mA, RoT = 13002 500 600
Write Mode Iy = 40mA, RoT = 0Q 625 775
DIGITAL TTL INPUTS: CS, R/W, HS, WDI
Input High Voltage ViH 2 Voo +0.3 \
Input Low Voltage VIL -0.3 0.8 \
Input High Current IH | Viq=20V,Veg= 5.5V -400 100 pA
input Low Current L VIL=04V, Voo =55V -400 A
WUS OUTPUT
Low Voltage VoL |loL=8mA (Safe) 0.5 \Y
High Current loH VoK = 5V (Unsafe) 100 HA
1-32
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VM316R
READ CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS =
Ex
VN = 1mVpp, @ 1MHz =m
iferenti i A IN=1mVpp, =5
Differential Voltage Gain vV RL (RDX,RDY) = 1KQ2 100 140 Vv f e
==
DC Input Voltage where AC Gain % =
Dynamic Range DR Falls 10%, V|y = V; + 0.5mVp-p 2 +2 mv =
@ 1MHz
Bandwidth (- 3 dB) BW VIN= 1mVpp, Zg < 5Q 30 MHz
Input Noise Voltage €in Ly =0, BW=15MHz 0.75 1.0 VA Hz
Differential Input Capacitance CiN | f=5MHz 11 15 pF
Differential Input Resistance RIN | VM316R, f = 5SMHz 400 800 Q
Common Mode Rejection Ratio] CMRR | Vcm = VT + 100mVp-p, @ 5MHz 50 dB
Power Supply Rejection Ratio | PSRR | 100MVPP @ SMHz, onVpp1. Vop2 | 45 dB
orVee
Unselected Channels:
Channel Separation cs V|N = 100mVpp @ 5MHz 45 dB
V|N = 0 on Selected Head
Single-Ended Output
o staneg 1P ROUT | f=5MHz 30 Q
Output Load Current louT | AC Coupled Load, RDX to RDY 2.1 mA
Center-Tap Voltage Ver Read/Idle Mode 4.2 \4
\F}aégzDY Output Offset Vos Read Mode -300 +300 mv
RDX,RDY Output Common
Mode Voltage Vem Read Mode 2.0 3.0 \
Input Current (per side) IH 65 A
Head Current (per side) IH Vce <8.7V, Vpp < 8.7V -0.2 +0.2 mA
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VM316R

WRITE CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Write Current Range Iw (See table 3) 10 90 mA
Write Current Tolerance Alw Over lyy range -8 +8 %
Differential Head Voltage VDH 12 Vpk
Current Gain Al .99 mA/mA
Unselected Head Current luH @ lyy = 40mA 2 mA p-p
Head Current Propagation Ly =0uH, Ry=0,
t 15 30
Delay PO | 50% WDI to 50% Iy ne
Rise/Fall Time et Ly =OuH, Ry =0, 10% to 90% 3 10 ns
WDI has 50% duty cycle and 1ns

Asymmetry As | riseffall times 0.1 ! ns
Differential Output Resistance | RouT | VM316R 500 900 Q
Differential Output Capacitance| CoUT | f=5MHz 15 pF
WDI Transition Frequency frmin 1.25 MHz
Center Tap Voltage Ver 10 \
Head Current (per side) IH Vee <3.7V; Vpp < 8.7V -0.2 +0.2 mA
RDX,RDY Output Offset

Voltage Vos -30 +30 mv
RDX, RDY Common Mode Ve Ly = 0pH, Ry =0, 50% WDl to 25 v
Output Voltage 50% hy. (Write or Idle Mode) ’

RDX, RDY Leakage I RDX, RDY = 5V, (Write or Idle Mode) 100 pA
Unselected Leakage Current UK 85 pA
SWITCHING CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Read-to-Write Switching t 50% of R/W to 500
Delay RW 90% of Write Output Envelope ns
. s 50% of R/W to
\E)Vr:t:-to-Read Switching twR 90% of 100mVp-p 500 ns
elay Read Envelope (RDX, RDY)
Idle-to-Write Switching Delay tw 50% of CS to 90% of Write Current 500 ns
Lo 50% of CS to
Il;ilel»to-Read Switching tiR 90% of 100mVp-p 500 ns
elay Read Envelope (RDX, RDY)

Write-to-1dle Switching Delay twi 50% of CS to 10% of Write Current 500 ns

Read-to-ldle Switching Delay tR 50% of CS to 10% of Read Envelope 500 ns

Head Select Switching \ 50% of HS to 90% of 100mVp-p

Delay HS | Read Envelope (RDX, RDY) 500 ns

WUS Delay Safe-to-Unsafe tpy Ly =10uH, lyy =10 - 90mA 1.6 8 us

WUS Delay Unsafe-to-Safe tpo Ly =10uH, lyy = 10 - 90mA 1 Hs
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