o7 VM312

4
¥, VTC Inc. 10-CHANNEL, HIGH-PERFORMANCE,
CRPSN
THIN-FILM HEAD, READ/WRITE
PREAMPLIFIER
w
950801 -
August, 1995  [IERS
= w
FEATURES CONNECTION DIAGRAMS gz
* High Performance: H 2
- Read Mode Gain = 150 V/V HoX ] 1 34 ) GND ~ 5
o } Hoy ] 2 33 ™ Ne
- Low Input Noise = 0.8nV/Hz Maximum wx o 2 ne in
— Input Capacitance = 25 pF Maximum HIY (] 4 31 T8
— Write Current Range = 10 mAto 40 mA :ﬁ E g gg % 3’2’
— Head Inductance Range = 200 nH to 3 uH Hx — 7 28 1 RDY
— Head Voltage Swing = 7 Vp-p Minimum H3Y (] 8 27 [T RDX
— Write Current Rise Time = 5 ns WX 9 26 -3 Hso
o HeY ] 10 25 [ Hst
* Low Power Dissipation HSX (] 11 24 [ Hs2
¢ Enhanced System Write-to-Read Recovery Time :5; 12 22 ) vee
N ; 6X [ 13 22 [ wol
Power Supply Fault Pro@ectnon ' HeY [ 14 21 3 wos
* Schottky Isolated Damping Resistor Standard H7X (] 15 20 3 Ne
* Write Unsafe Detection A £ 1 o] oo
* +5V and +12V Power Supply Requirement = — voo
* Mirror image Pinout Options Available 8-Channel
* Available in 6, 8, 9 or 10-Channel Options 34-lead SOIC
* Pin-compatible with SSI 32R512
HOX (] 1 34 "1 GND
DESCHIP‘I‘IQN ' . Hoy ] 2 33 [ Hsa
The VM312 is a high-performance, low-power, bipolar mono- HIX (] 3 211 TS
- ' - . . . HIY 1 4 31 1 AW
lithic read / write preamplifier designed for use with two-terminal Hex . s 30 53 we
thin-film recording heads. It provides write current control, data H2Y 6 29 ] RDY
. - . . HIX ] 7 28 ) RDX
protection circuitry and a low-noise read preamplifier for ten H3Y ] 8 27 3 Hso
channels. When unselected, the device enters a sleep mode, Hax 3 9 26 -7 Hse
. N HeY (T 10 25 [ us2
with power dissipation reduced to less than 180mW. Fauit pro- HSX [ 11 24 [ vee
tection is provided so that during power supply sequencing the - = poll ==
write current generator is disabled. System write-to-read recov- HeY | 14 21 7 vop
L HTX ] 15 20 [ Ne
ery time is minimized by maintaining the read channe! common- HTY 1 15 19 ) Hey
mode output voltage in the write mode. NC ] 17 18 3 Hex
Very low power dissipation from +5V and +12V supplies is 9-Channel
achieved through use of high-speed bipolar processing and 34-lead SOIC
innovative circuit design techniques. A 400-ohm damping resis-
tor is included on-chip in series with a Schottky diode pair to wox — 1 3 1 ano
maintain high input resistance in the read mode. HOY [ 2 33 [T Hs3
. . R . WX (] 3 211 T8
The VM312 is available in several different packages. Please HIY ] ¢ 311 RW
consult VTC for package availability. H2X (] 5 30 71 we
Hy [ s 29 ) ROY
HIX ] 7 28 [T RDX
HIY 8 27 [0 wso
HaX (] 9 26 [ Hs1
HeY (] 10 25 ) Hs2
HSX (] 11 24 ] vece
HSY (] 12 23 [ wDi
HeX (] 13 22 =3 wus
HeY (] 14 21 [ vDbD
HIX ] 15 20 [0 Wev
H7Y [ 18 19 [T Hex
HeX (] 17 18 [ Hey
10-Channel
34-lead SOIC

For additional connection diagrams see the last page of this
data sheet.
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ABSOLUTE MAXIMUM RATINGS
Power Supply Voltages:
VDD e erremmnnieiere e -0.3Vto +14V
Ve v ... 0.3Vto +7V
Write Current (hy) oo 100mA
Input Voltages:
Digital Input Voltage Vi ......ooooveviniis -0.3Vto (Vg + 0.3)V
Head Port Voltage Vi ............. ... -0.3Vto (Vg + 0.3)V
WUS Pin Voltage Range Vwusg ------covevereene -0.3Vio +14V

Output Current:
RDX, RDY: lp
WwUS: IWUS

Junction Temperature,

Storage Temperature Range

Thermal Characteristics, O;4:

28-lead SSOP ..ot 100°C/W
34-1ead SOIC ..ot 60°C/W
36-lead SOIC .... 80°C/W
44-1ead PLCC  ...iiiiiiiii 10°C/W
RECOMMENDED OPERATING CONDITIONS
DC Power Supply Voltage:
VDD -vereeererteasinaseeesetse it as et et e 12V £ 10%
VGG ooverernetmnnninninns 5V +10%

.............................. 0°C to 125°C

Junction Temperature

2-4

CIRCUIT OPERATION

The VM312 addresses up to 24 two-terminal thin film heads,
providing write drive or read amplification. Head selection and
mode control are accomplished with pins HSn, TS and RW as
shown in Table 1. Internal resistor pullups provided on pins CS
and R/W will force the device into a non-writing condition if either
control line is opened accidentally.

Write Mode

Write mode configures the VM312 as a current switch and acti-
vates the write unsafe (WUS) detection circuitry. Write current
is toggled between the X and Y direction of the selected head on
each high-to-low transition on pin WDI (write data input).

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
resistor connected between the WC pin and ground. Aninter-
nally generated 1.71V reference voltage is present at the WC
pin. The magnitude of the write current (0-pk, + 8%) is:

ty = 1.65V/Ryc

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 VM312 because the internal
380 damping resistors are series-connected with Schottky
diode pairs.

In multiple-device applications, a single RWC 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 wil! 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 not selected

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

Read Mode

Read mode configures the VM312 as a low-noise differential
amplifier and deactivates the write current generator and write
unsafe detection circuitry. The RDX and RDY outputs are emit-
ter followers and are in phase with the "X" and *Y* head ports.
These outputs should be AC coupled to the load. There is also
a mask option to make RDX and RDY open collector outputs.
The RDX, RDY common-mode voltage is maintained in the write
mode, minimizing the transient between write mode and read
mode, substantially reducing the recovery time delay to the sub-
sequent Pulse Detection circuitry.

VTC iInc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100
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VM312 &,
Idle Mode o Table 2: Head Select
s saw™ [ S0 | W1 | sz | Wsa | Foa | Aead
mode. Multiple devices may have their read outputs wire OR'ed 0 0 0 0 0
together and the write current programming resistor common to L a
ali devices. ! 0 0 0 ! g
Table 1: Mode Select 0 ! ° 0 0 2 E E
AW 3 MODE ! ! 0 ° ° 8 3 ]
0 . 0 Write 0 ° ! 0 0 4 o
1 0 Read ! ° ! ° 0 5
0 1 Idle 0 ! ! 0 ° 6
1 1 Idle ! ! ! 0 0 ’
0 0 0 1 0 8
1 0 [0} 1 [0} 9
0 1 0 1 0 10
1 1 0 1 0 11
0 0 1 1 0 12
1 0 1 1 0 13
0 1 1 1 0 14
1 1 1 1 0 15
0 0 0 0 1 16
1 0 0 0 1 17
0 1 0 0 1 18
1 1 0 0 1 19
0 0 1 0 1 20
1 0 1 0 1 21
0 1 1 0 1 22
1 1 1 0 1 23
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DC CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
% N Read Mode 47 50
E g VCC Supply Current lec Write Mode 30 32 mA
% g Idle Mode 13 15
& Read Mode 0.8 1.2
VDD Supply Current lpp Write Mode 20 + ly 22 +ly mA
ldie Mode 0.83 1
Read Mode 270 291
Power Dissipation (T; = 125°C) Pp Write Mode: |y = 20mA 660 730 mw
Idle Mode 18 22
Input Low Voltage Vi TTL -0.3 0.8 \
Input High Voltage Vin TTL 2.0 Ve +0.3 \
Input Low Current he ViL=0.8v, TTL -200 HA
Input High Current IH Vig=2.0V, TTL 100 pHA
WUS Output Low Voltage VoL loL = 4mA 0.35 0.5 \
VCC Fault Voltage Voor 95 10 105
VCC Fault Voltage Veer 38 4 43 A
;V(n:;aofl\)ﬂc:d:\.lo < Ve 3.8V, 200 +200
Head Current (HnX, HnY) Iy : HA
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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
Ditferential Voltage Gain Ay Vin = 1mVp-p @300kHz 120 150" 180 A" tn
&
b=
-1dB, IZsl < 50, Vjy = 1mVp-p - 3
@300kHz 40 50 =
Bandwidth BW MHz ik
-3dB, 1Zs] < 5Q, V) = 1mVp-p 50 g0 s
@300kHz ~3
Input Noise Voltage €in BW=15MHz, Ly =0,Ry=0 0.52 0.65 nVA~Hz
Differential Input Capacitance Cin Vin = 1TmVp-p, f = 5MHz 12 15 18 pF
Differential Input Resistance Ry | Yin=1mVp-p, f= SMHz, 260 550 Q

(25°C < Ty < 125°C)

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

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

100mVp-p @5MHz on

Voo or Vee 45 50 dB

Power Supply Rejection Ratio PSRR

Unselected channels driven with
Channel Separation cs 100mVp-p @5MHz , Selected 45 50 dB
Channels Vi = OmVp-p

Vin = 0 on selected head ,

Output Offset Voltage I Vog ! Ay = 150 150 mV
RDX, RDY Common Mode Output | |, Read Mode Veg-3.0 | Vec-28 | Vgg-22 v
Valtage oM " Write Mode Vee-30 | Voo -2.8 | Voo -22

Single-Ended Output Resistance Rsgo | f=5MHz 17 35 Q
Qutput Current lo AC coupled load, RDX to RDY 15 mA

* Nominat gain - other options available

** The bandwidth is head dependent due to the capacitive cancellation circuitry. When the preamplifier is used with a head the band-
width is dominated by the inductance of the head and the input capacitance of the preamplifier even if the LC pole is beyond the
amplifier bandwidth as given above.

WRITE CHARACTERISTICS Unless otherwise specified, recommended operating conditions apply, ly = 20mA, Ly = 1.0pH,
RH = 3002 and fDATA = 5MHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

WC Pin Voltage Vwe 25 \
Write Current Voitage Vb lwe = 35mA 9 9.5 10 Vp-p
Unselected Head Current lun 0.3 1.0 mA (pk)
Differential Output Capacitance Court 18 22 pF

Without damping resistor 3.2 kQ
Differential Output Resistance Rout

With damping resistor 400 Q
WDOI Transition Frequency fpata | WUS = low 1.0 MHz
Write Current Range Iw 1430Q< Ry < 5k 10 35 mA
Write Current Tolerance Al lw range 10mA to 35mA -8 +8 %

VTC Inc.. 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100 2-7
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SWITCHING CHARACTERISTICS (see Figure 1) Unless otherwise specified, recommended operating conditions apply,
lw = 20mA, Ly = 1.0uH, RH = 30Q2 and fDATA = 5MHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

R/W to Write Mode taw Delay to 90% of write current 0.6 us

Delay to 90% of 100mV, 10MHz
R/W to Read Mode twR read signal envelope or to 90% 0.6 us
decay of write current

)]
<wn
e

—~
<m
I3
0 =
m =
» Z
=P
T
w

Delay to 80% of write current or
TS to Select tiR to 90% of 100mV, 10MHz read 0.6 ps
signal envelope :

CS5 1o Unselect tiw Delay to 10% of write current 0.6 us
Delay to 90% of 100mV, 10MHz

HSO - HS3 to Any Head tys read signal envelope 0.4 us

Safe to Unsafe toy 50% WDI to 50% WUS 0.6 36 us

Unsafe to Safe o2 50% WD to 50% WUS 1 us

Propagation Delay tpa From 50% points, Lj; =0, Ry =0 30 ns
WDl has 50% duty cycle and 1ns

Asymmetry AsvM | riseftall time, Lyy = 0, Ry = 0 02 0.5 ns

Rise/Fall Time t/y (Lyy = 1uH) 6.5 9 ns

Rise/Fall Time 1/t (L = OpH) 2 5 ns

—-tpg ——

A WAV j(‘

—1b1

WUS

LR

Figure 1: Write Mode Timing Diagram
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ADDITIONAL CONNECTION DIAGRAMS

GND (—1 4 34 [ HoX GND (—] ¢ 34 [ HoX GND —| ¢ 34 | HOX
NC ] 2 33 [— HoY HS3 (—] » 33 [ HOY HS3 —| 2 33 [ HoY 17
NE (s 3z [omy HIX &8 — 5 32 f7— WX [ 32 |3 HIX aa
€54 31 [ WY AW — 4 ar [y Wiy AW — 4 31 o WY T E
RW — 5 30 [ Hax we |5 30 [ Hx we ] s 30 [ H2x z2g
WC s 29 [T H2Y RDY 7 ¢ 29 [ Hay ROY | & 29 [T Hay 2@
ROY | 7 28 [ HaX RDX [ 7 28 [ Hax ROX ] 7 28 [ Hax xa
RDX — g 27 |- HaY HSO i g 27 [ HaY Hso — g 27 = Hay =R
HSO 1 g 26 [77) HaX H8Y — ¢ 26 [T HaX HS1 — o 26 [~ HaxX w3z
HS1 1 40 25 [~ Hay HS2 ] 1o 25 [771 HaY HS2 — 4o 25 [~ HaY 2
HS2 =) 4y 24 [ HSX vee 1 gy 24 [71 HSX vee — ¢ 24 [T HSX
VCC ) g2 23 [0} HSY WOl (=1 12 23 [ HsY wol ] 42 23 |= HSY
WO 1 43 22 |7 Hex WUS ] 43 22 |7 HeX wUs ] 3 22 [ HEX
WUS — 44 21 [77) HeY VOO 1 4 21 |- HeY Voo — 14 21 [ HeY
NC (71 15 20 [ HIX NC 1 45 20 [T HTX HBY (— 45 20 |— HIX
VDD 1 15 19 [ H7Y H8Y ] 48 19 [ H7Y HIX —] 46 19 [ HIY
VDD (—| 47 18 [Z2) NC HeX 1 47 18 [T NC HBY ] 47 18 ] HeX
T .
8-Channel 9-Channel 10-Channel
34-lead SOIC 34-lead SOIC 34-lead SOIC
(Mirror Version) (Mirror Version) (Mirror Version)
o
HOX (1 4 36 [~ GND Eoovuadzomoou
HOY:Q 35 [ HS3 :zzzggozmzz
= 15 ne FRPPPCRARA
H1Y 33 N
x a2 = A Q Hox 26} GO
— HIY []|7 390 NC HOY 12 27—NC
H2Y 1 ¢ 31 [ WC HIX 3
— H2X []| 8 38| AW — 26 T3
HaX (—) 7 30 | ] ROY MY o« 25 = RAW
HIY ] g 29 [ RDX H2Y ]9 3710 we Hex | 5 25 we
HaX 7 9 28 [ HSO Hax ]| 10 356|0 RDY HeY s 23— RDY
HAY |"— 4o 27 [ 1 HS1 Hay ]| 1 35(07 DX H3X — 7 221 RDX
HSX (=1 4y 26 [~ HS2 Hax ]| 12 34| Hso e 21D Hso
HSY ] 12 25 [ vee Hav ][ 13 3|1 nst pEas
HEX =5 wol 19f—us2
13 24 170 HSX [ 14 32|00 Hs2 18— vee
HeY 14 23 [T WUS sy ]| 15 ar|hy 17— wor
HS3 -
H7X 15 22 [T VDD X 20 16— WUs
H7Y 16 21 ) NC Hex [ 16 g vee 1523 DD
Hax 7 20 [ HeY e gl 18 192021222324 2526 27 2829 [} wot
Hay 19 | H8X -
8 - LIS 3 0 I I ZBSICh:gI;eOIP
O X > X > x> 0W0wuo ~-lea
k22280222
10-Channel
36-lead SOIC 10-Channel
44-lead PLCC

VTC Inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100 2-9



