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VM117/VM117R

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltages:

-0.3Vto 14V
Vpp2 .. .. -0.3Vto 14V
VOO oo -0.3V to 6V

Pin
Head Select (HS)
Write Unsafe (WUS)
Write Data Input (WDI) ...
Read/Write Select (R/W)

Output Current:

........................... -0.3Vto Vge + 0.3V
.-0.3Vto Voo + 0.3V
.-0.3Vto Vg + 0.3V
......... -0.3Vto Ve + 0.3V

Write Current (W) voveeeeii e 60mA
Read Data (RDX, RDY) ... 10mA
Center Tap Current (IcT) ... 60mA
Write Unsafe (WUS) ..ol 12mA
Operating Temperature Range .. .. 0to70°C
Storage Temperature Range  .......... -65 to 150°C
Lead Temperature (Soldering 60 Sec.) .......ccccovvvunn.n. 300°C
Junction Temperature  ........ccooooeiiiiiiiiiiiniiiee e, 150°C
Thermal Characteristics,
18-lead PDIP ... 140°C/W
18-lead SOIC ... 140°C/W
22-lead PDIP . 65°C/W
24-ead SOIC  ..oiiiieiiiiiiiiiiie e 80°C/W
RECOMMENDED OPERATING CONDITIONS
DC Power Supply Voltage:
12V £ 10%
7.0V to VDD1
c 5V + 10%
Head Inductance (LH)  ..coovviiiiiiiiieiiiiinnas 10uH typiclal
Damping Resistance (Rp) (Note 1) ....coovvveviivneenneenn... 750Q
RcT Resistor (Note 2)  ..........oceve.. .. 68Q+5%
RDX,RDY Output Current (Read Mode) 0to 100pA
Write Current 10 to 50mA

25°10 +125°C

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

+ Idle Mode

» Write Data Frequency Too Low
» Head Center-Tap 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 differen-
tial amplifier. The write-current source is turned off and the
write-data flip-flop is set. The selected head provides a diffe-
rential input. The RDX and RDY pins provide differential
emitter follower outputs which are in phase with the X and Y
inputs

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

Head Select

One of the up to six 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 in Table 1.

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 in
Table 2.

Table 1: Head Select
HSo HS1

HS2 HEAD

Note 1: VM117R has head damping resists placed on the chip;
the standard value is 750Q + 20%.

Note 2: Resistor (RCT) used to limit power dissipation.
RCT (Q) = 3.8/lw (A)

CIRCUIT OPERATION

The VM117/VM117R 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 controlled by the CS and R/W select
lines. Both CS and RW have internal pull-up resistors to
prevent accidental write condition. Unsafe conditions are indi-
cated by the WUS line.

Write Mode

In the write mode, the VM117/VM117R 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
write data flip-flop is intialized to pass head current through the
X side of the head.

-

X|T|r|Z|(rr|ZT]|r—
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ENENAN NN

None

Table 2: Mode Select

[} R/W MODE
Write

Read

-

-
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I
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Idle
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VM117/VM117R

Table 3: External Resistor vs. Write Current TYPICAL APPLICATION
External resistor vs. DC write current |y into the selected
head te.rmmal XorY w_nh VT shorted only to the SV 12V
respective X or Y terminal.
- - H f—% R
External Resistor Write Current s2@ (NS,I, 1) (Note 2)
R we (Q) I ' w (mA) bi Vec Voot Vob2  YeT | Rp |
TTIL wus H
14.810 10 Levels — lpaw X =
HO v -
7.205 2C § =
L T hso H1 5 s
4.753 30 evels HS1 X 5 %
3.517 40 s M ES
Ha X ==
3111 45 Write Mode Y &
Data Input WDI Ha :
2.786 50
— X
Read Mode — F—RDX HS
Note: Effective current IrLux generated in the magnetic head Data Output L+ RDY
is related to lw by the expression: 2 £ F1ka WwC GND
Ro R R %
WC
lpLux = tw (———) L 1
Ru + Rp )
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. Note 1: This resistor is sued (C.l limit power dissipation RgT = 3.8/lyy. For
Nominal internal resistance on VM117R is 750Q. normal power dissipation, connect Vpp2 to Vpp1-
Note 2: L is defined as full coil head inductance. Inductors from head X
(Y) to center tap = L}y/4.
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VM117/VM117R

DC CHARACTERISTICS Unless otherwise specified, VDp1 = Vpp2 = 12V + 10%, VGG = 5V + 10%, Ta = 25°C.

PARAMETER | SYM CONDITIONS | MIN [ TYP l MAX UNITS
POWER SUPPLY
Read Mode 40
Ipp  [Write Mode 26+ 1w mA
@ Positive Supply Current Idle Mode 25
E Read Mode 15
E Icc  |write Mode 18 mA
% Idle Mode 15
= Idle Mode 325 810
Power Supply Dissipation Read Mode 200 412
Ta=70°C PO [Wie Mods Ty = SomA Figr = 76Q 675 850 mv
W ' NCT
Write Mode Iy = 50mA, RgT = 0Q 850 1100
DIGITAL TTL INPUTS: CS, R/W, HS, WDI
Input High Voltage ViH 2 Vce+0.3 \
Input Low Voltage VIL -0.3 0.8 A
Input High Current hH VIH= 2.0V, VCC=55V -400 100 uA
Input Low Current e V|L=0.4V,Vcc =55V -0.4 mA
WUS OUTPUT
Low Voltage VoL IoL = 8 mA (Safe) 0.5 Y
High Current IoH VOH = 5V (Unsafe) 100 HA
HEAD CENTER TAP VOLTAGES
Read Mode veT Read Mode 4.2 \
Write Mode VeT | Write Mode 6.6
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READ CHARACTERISTICS

VM117/VM117R

Unless otherwise specified, VDp1 = VDD2 = 12V £ 10%, VCC = 5V £ 10%, TA = 25°C.

PARAMETER

SYM

CONDITIONS MIN TYP MAX UNITS
. . . VIN = TmVrms, f = 500KHz
Differential Voltage Gain Ay RIEI(RDX,RDY) - 1KQ 80 120 VIV
DC input voltage where AC gain
Dynamic Range DR falls 10%, Vi = VDC+ 0.5mVp-p -2 2 mV
f = 500KHz 2 -
Bandwidth (- 3dB) BW | VIN=1mVp-p,ZS <5Q 30 MHz g 5
=
Input Noise Voltage €in |LH=0,RH=0,BW=15MHz 1.1 1.6 nVA Hz EE
-~
=
Differential input Capacitance CIN |f=5MHz 23 pF g E
. . : VM117 2 KQ =
Differential Input Resistance RN
VM117R 750 Q
Input Current (per side) IIN 45 RA
Common Moede Rejection Ratio| CMRR | VM = VCT + 100mVp-p, f = 5SMHz 50 dB
Power Supply Rejection Ratio | PSRR | Vpp or VGG = 100mVp-p, f = SMHz 45 dB
V|N = 100mVp-p, { = SMHz
Channel Separation CS Three channel driven, selected 45 dB
channel measured
Output Offset Voltage Vos -400 400 mV
Common Mode Output Voltage | Vocm 5 7 \Y
Head Center Tap Voltage Vet 4.2 \
Single-Ended Output R
Resistance SEO 30 Q

WRITE CHARACTERISTICS

Unless otherwise specified, VDD1 = VDD2 = 12V + 10%, VCC = 5V + 10%, TA = 25°C, Iy =
40mA, LY = 2.5pH, Rp = 750Q, fpDATA = 5MHz.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

Write Current Range Iw (See table 3) 10 50 mA
Differential Head Voltage VDH 8 Vpk
Unselected Head Current luK 2 mA p-p
Current Gain Al 20 mA/mA
Head Current Propagation LH =0uH, R H= 0, 50% WDl to
Delay tPD 50% | w 30 ns
Rise/Fall Time Tt Ly=0uH, Ry =0, 10% to 90% 5 20 ns
Symmetry S [t p-tg)2] 0.5 2 ns
Write Current Tolerance Alyy Rwc =3111Q 42.75 45 47.25 mA

VM117 10 KQ
Differential Output Resistance | RoyT

VM117R 750 Q
Differential Output Capacitance| COUT | t=5MHz 15 pF

1-13
Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



VM117/VM117R

SWITCHING CHARACTERISTICS
CL (RDX, RDY) < 20pF, Ta = 25°C.

Unless otherwise specified, Iy = 40mA, Ly = 2.5uH, Rp = 7509, fpATA = 5MHz,

THREE-TERMINAL

©
=
=
£
E
e=
=
s
=

50% WUS, Iyy=10mA

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
Read-to-Write Switching Ry | 50%of R/W to ; us
Delay 90% of write output envelope

o - 50% of R/W to
Dl o Fioad Switching 'WR | 90% of 100mVp-p RDX, RDY 1 us
envelope
Idle-to-Write Switching N 50% of CS to ; s
Delay w 90% of write output envelope K
- 50% of CS to
gle;-to-Read Switching tR 90"2 of 100mVp-p RDX, RDY 1 us
eay envelope
Write-to-ldle Switching 50% of CS to
twi 1 s
Delay 10% of write output envelope W
Read-to-Idle Switching 50% of CS to
tRy 1 us
Delay 10% of RDX, RDY envelope
. 50% of HS transition to 90% of
gefd Select Switching tHs 100mVp-p RDX, RDY envelope 1 us
cay from selected head
Write Unsafe Del Gate WDI. Measure from 50% of
Safe to Unsafe eay D4 last data pulse to 50% WUS. 1.6 8 us
Iw= 101to 40mA
. Gate WDI. Measure from 50% of
Write Unsafe Delay t . )
Unsafe to Safe D2 falling edge of first data pulse to 1 us
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