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DATA SHEET AND
PRODUCT DEFINITIONS

Advance Information: This data sheet contains the
design specifications for products in development.
Specifications may change in any manner without
notice. Typically this indicates first silicon has been
evaluated, but not completely verified.

Preliminary: This data sheet contains preliminary
data. Supplementary data will be published at a later
date. VTC reserves the right to make changes at any
time without notice in order to improve design or
enhance the product. Preliminary indicates the product
is in the first production stage.

No Identification: This data sheet contains final
specifications as confirmed through design, verification
and device characterization. This device is in final
production.

ATTENTION
JEDEC-14/Symbol

Although all VTC products have input and output circuits that
protect against damage due to high static voltage or electro-
static fields, VTC still recommends following normal ESD pre-
cautions for handling semiconductor devices.

VTC Incorporated reserves the right to make changes to its
products without notice in order to improve design, perfor-
mance, function or reliability. VTC assumes no responsibility
for use of any circuits described or represented other than the
circuitry embodied in its products.

Copyright © 1994 VTC Inc. All Rights Reserved. Printed in
USA.

DB007-6—Printed 994



QUALITY AND
RELIABILITY ASSURANCE

VTC's quality journey encompasses every facet of its * Employees are trained in the use of on-line and off-
business from marketing to manufacturing. line statistical process control tools, which enables

VTC's objective is to establish industry standards for them to understand and reduce variability in manufac-
quality and reliability and to be recognized by its cus- turing processes with 6c as a goal.
tomers as a company dedicated to providing exceptional ¢ Quality is designed into products and processes, thus
service with honesty and integrity. eliminating dependence on quality inspections.

VTC understands that success depends on the high * Highly focused project teams use time-proven prob-
quality of products, on the excellence of service pro- lem analysis and solution tools.
vided to customers, and on the low cost of producing ¢ PPM and qualification/ORT programs are used to
products. To meet the goals of quality, service and cost, monitor progress.

VTC involves all its employees in a program of continu-
ous improvement in the following ways:

Commercial Qualification Process

(" Initial Electrical Test ( Device Preconditioning (236 pin SMT devices) )
« Parts are Serialized. * Three (3) passes thru IR Reflow Machine in
i i "dead bug" position
« Correlation Units are used. .
« Tested w/Spec Limits @ 25°C, High : gm n d1a-1-1 TCA and 5% Butyl Alcohol J
& Low Temp. Datalog to Tape @ \2 yS
25°C only.

(‘Steady State Life Tost  (Mil-Std-883, Meth. 1005) )

Allow 1 week.
k. ow 1 weel #1008 hours @125°C.

| <Readpoints @ 168, 504 & 1008 h —
Eteotrical Test (SMT devices) * Sample & Accept Number 45(0) or 77(1) or 105(2).
« Tested w/Spec Limits @ 25°C N\ Allow 8 weeks for
« Allow 3 days | (Temperature Cycling (Mil-Std-883, Meth. 1010) )
* 1000 cycles, -65°C to 150°C, Air to Air.
-1 « Readpoints @ 200, 500 & 1000 cycles. m

* Sample & Accept Number: 45(0) or 77(1) or 105(2).
\* Allow 6 weeks for completion.

(Thermal Shock (Mil-Std-883, Meth. 1011) N\
* 500 cycles, -65°C to 150°C, Liquid to Liquid.
41 + Readpoints @ 100, 300 & 500 cycles. 4
* Sample & Accept Number: 45(0) or 77(1) or 105(2).
\ Allow 5 weeks for completion.

((85/85 (JEDEC-STD-22A, Meth. A101) )
1008 hours biased 85°C/85% RH.
4] Readpoints @ 168, 504 & 1008 hrs. | Final Electrical Test
* Sample & Accept Number: 45(0) or 77(1) or 105(2). * Tested w/Spec Limits @ 25°C,
* Allow 8 weeks for completion. High & Low Temp. Datalog to Tape
\_ J | @ 25°C only.
(‘Autociave (JEDEC-STD-22A, Meth. A102) N Failure Analysis
* 168 hours @ 30 psia, 100% RH & 121°C. * If Required.
B! Readpoint @ 168 his. m
* Sample & Accept Number: 45(0) or 77(1) or 105(2). Final Test Report
\* Allow 2 weeks for completion. J

(High Temp Storage  (JEDEC-STD-22A, Meth. A103) )
* 1008 hours @ 150°C.
9| +Readpoints @ 168, 504, 1008 hours. 1
* Sample & Accept Number: 45(0) or 77(1) or 105(2).
\ .« Allow 8 weeks for completion.

Lead Integrity (Mil-Std-883, Meth. 2004 & 1014)

d * Sample & Accept Number: 45(0) or 77(1).

« Electrical rejects may be used. #leads, 3 devices min.
o Allow 1 week for completion.

Adhesion of Lead Finish . (Mil-Std-883, Meth. 2025)
* Bend Stress, Visual.

9 * Sample & Accept No: 15(0) #leads, 3 devices min.

« Electrical Rejects may be used.

o Allow 1 week for .

ESDS Classification (Mil-Std-883, Meth. 3015)
* One time test.
* Samples tested @ 500, 750, 1000, 1500 & 2000 Volits

o

* Final Electrical, DC & Functional @ 25°C
* Sample & Accept # 3(0) each voltage
> Allow 2 Weeks

vi
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READ/WRITE PREAMPLFIERS SELECTOR GUIDE

l Current ‘ J Package Read Gain Input Noise i Input Cap. Current Gain
Pins

Type )Channels‘ wbl! l (VIV) Typ. (nVAHz) Max.

Product Revision (pF) Max. (mA/mA)
MR HEAD
VM61006FTQJ Aug-94 64 TQFP 6 PECL 350 0.55 10 20
VM61006TQJ Aug-94 64 TQFP 6 PECL 350 0.55 10 20
VM61012XA Aug-94 DIE 12 PECL 500 0.55 10 20
VM61210FTQJ Aug-94 64 TQFP 10 PECL 150 0.65 18 20
VM61210FTQK Aug-94 64 TQFP 10 PECL 150 0.65 18 20
VM61210TQJ Aug-94 64 TQFP 10 PECL 150 0.65 18 20
VM61210TQK Aug-94 64 TQFP 10 PECL 150 0.65 18 20
VM61312FXC Aug-94 DIE 12 PECL 350 0.55 10 20
VM61312SXC Aug-94 DIE 12 PECL 350 0.95 10 20
VM61312XC Aug-94 DIE 12 PECL 350 0.55 10 20
THREE-TERMINAL
VM367N425POK Aug-94 24 SoIC 4 TTL 250 0.95 22 20
VM367N225P0O20L Aug-94 24 SOIC 2 TTL 250 0.95 22 20
VM7002NOL Aug-94 16 SOIC 2 TTL 200 0.85 22 20
VM7002POL Aug-94 16 SoIC 2 TTL 200 0.85 22 20
VM7004POL Aug-94 20 SOIC 4 TTL 200 0.85 22 20
VM7004SSL Aug-94 20 SSOP 4 TTL 200 0.85 22 20
VM7004VSL Aug-94 20 VSOP 4 TTL 200 0.85 22 20
TWO-TERMINAL
VM31210PO36L Aug-94 52 PQFP 16 TTL 150 0.8 25 1
VM31216QFL Aug-94 52 PQFP 16 TTL 150 0.8 25 1
VM3126SSL Aug-94 28 SSOP 6 TTL 150 0.8 25 1
VM3128PML Aug-94 34 SOIC-Mirror 8 TTL 150 0.8 25 1
VM3128P0O34L Aug-94 34 SOIC 8 TTL 150 0.8 25 1
VM3129POL Aug-94 34 SOIC 9 TTL 150 0.8 25 1
VM312H14PLL Aug-94 44 PLCC 14 TTL 250 0.8 25 1
VM312H14POL Aug-94 44 SoIC 14 TTL 250 0.8 25 1
VM312H14QFL Aug-94 44 PQFP 14 TTL 250 0.8 25 1
VM31316QFJ Aug-94 52 PQFP 16 PECL 150 0.8 25 1
VM3139P0O36L Aug-94 36 SOIC 9 PECL 150 0.8 25 1
VM3139P036M Aug-94 36 SoIC 9 PECL 150 0.8 25 1
VM3139POL Aug-94 34 SOIC 9 PECL 150 0.8 25 1
VM313H13POL Aug-94 44 SOIC 13 PECL 250 0.8 25 1
VM313H14POL Aug-94 44 SOIC 14 PECL 250 0.8 25 1
VM3204POK Aug-94 20 SoIC 4 TTL 150,200,300 0.7 20/12 22
VM3204SSK Aug-94 20 SSOP 4 TTL 150,200,300 0.7 20/12 22
VM521015FPO36L | Aug-94 36 SoIC 10 PECL 150 0.75 18 20
VM521015FTQL Aug-94 48 TQFP 10 PECL 150 0.75 18 20
VM521015PO36L Aug-94 36 SoIC 10 PECL 150 0.75 18 20
VM521015XC Aug-94 DIE 10 PECL 150 0.75 18 20
VM521420TQ64L Aug-94 64 TQFP 14 PECL 200 0.75 18 20
VM521420XC Aug-94 DIE 14 PECL 200 0.75 18 20
VM522015CTQL Aug-94 64 TQFP 20 PECL 150 0.8 13 20
VM522015FTQL Aug-94 64 TQFP 20 PECL 150 0.75 18 20
VM522015FTXC Aug-94 DIE 20 PECL 150 0.75 18 20
VM522015TQL Aug-94 64 TQFP 20 PECL 150 0.75 18 20
VM522015TXC Aug-94 DIE 20 PECL 150 0.75 18 20

“*Based on typical head load.
viii



’/\Nrite Current Write Voltage 1 Damping ’ Rise/Fall Time Multiple Servo | Head Induct. l Power Recommend
Range (mA) (Vp-p) Min. Resistor | L=0, R=0 (ns) Max. Write Range (uH) Supply New Design?
10-30 45 YES 6* NO 0.1-2 +5V; -4.5V YES
10-30 45 YES 6" NO 0.1-2 +5V; -4.5V YES
10-30 45 YES 6" NO 0.1-2 +5V; -4.5V YES
20 - 40 4.5 YES 4" YES 0.4-1 +5V; -3V YES
20-40 45 YES 4* YES 04-1 +5V; -3V YES
20 - 40 4.5 YES 4* YES 0.4-1 +5V; -3V YES
20 - 40 45 YES 4* YES 0.4-1 +5V; -3V YES
20-40 45 YES 4 NO 0.15-04 | +5V;-4.5V YES
20-40 45 YES 4 NO 0.15-0.4 +5V; -4.5V YES
20 - 40 45 YES 4 NO 0.15-0.4 +5V; -4.5V YES
4-40 10 NO TBD YES 1-10 +5V YES
4-40 10 NO TBD YES 1-10 +5V YES
15 - 50 4.8 YES 10 NO 1-5 +5V YES
15-50 4.8 YES 10 NO 1-5 +5V YES
15-50 438 YES 10 NO 1-5 +5V YES
15 - 50 4.8 YES 10 NO 1-5 +5V YES
15-50 48 YES 10 NO 1-5 +5V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 0.2-3 +5V, +12V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10 -40 7 YES 5 NO 02-3 +5V, +12V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10 - 40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
5-40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
10-40 7 YES 5 NO 02-3 +5V, +12V YES
2-25 45 YES 6 NO 02-5 3v-5v YES
2-25 4.5 YES 6 NO 02-5 3V -5V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-1.5 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-1.5 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-1.5 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-1.5 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-1.5 +5V, +12V YES
5-35 9 OPTIONAL 2 NO 0.2-15 +5V, +12V YES




READ/WRITE PREAMPLFIERS SELECTOR GUIDE (continued)

Current Package Read Gain Input Noise Input Cap. Current Gain
‘ Product Revision ' Pins ‘ Type ‘ Channe!s l wDI ‘ (V) Typ. l (NVAHz) Max. | (pF)Max. ‘ (mA/mA) ‘
VM710430POL Aug-94 16 Soic 4 TTL 300 0.756 ) 23 20
VM710430SSL Aug-94 20 SSOP 2 TTL 300 0.75 23 20
VM710430VSL Aug-94 20 VSOP 4 TTL 300 0.756 23 20
VM7104POL Aug-94 20 SOIC 4 TTL 150 - 300 0.75 23 20
VM7104SSL Aug-94 20 SSOP 4 TTL 150 - 300 0.756 23 20
VM710630SSJ Aug-94 24 SSOP 6 TTL 300 0.75 23 20
VM7108POL Aug-94 36 SOIC 4 TTL 150 - 300 0.75 23 20
VM711420POJ Aug-94 20 SoIC 20 TTL 200 0.6 15 20
VM7114208SJ Aug-94 20 SSOP 20 TTL 200 0.6 15 20
VM711420VSJ Aug-94 20 VSOP 20 TTL 200 0.6 15 20
VM711620SSJ Aug-94 24 SSOP 6 TTL 200 0.5 15 20
VM711630SSJ Aug-94 24 SSOP 6 TTL 300 0.5 15 20
VM7124VSL Aug-94 20 VSOP 4 TTL 300 0.75 23 1
VM7128POL Aug-94 36 SOIC 8 TTL 300 0.75 23 1
VM7142POL Aug-94 16 SOIC 2 PECL 300 0.75 33 20
VM7158POJ Aug-94 36 SOIC 8 PECL 200 - 300 0.65 18 20
VM715N2POL Aug-94 16 SOIC 2 PECL 200 - 300 0.65 18 20
VM715N4POK Aug-94 20 SoIc 4 PECL 200 - 300 0.65 18 20
VM716430SPOK Aug-94 20 Ssoic 4 TTL 300 0.65 18 20
VM716430SSSK Aug-94 20 SsoP 4 TTL 300 0.65 18 20
VM716430SVSK Aug-94 20 VSOP 4 TTL 300 0.65 18 20
VM7164SSJ Aug-94 20 SSOP 4 TTL 200 - 300 0.65 23 20
VM716N8POK Aug-94 36 SOIC 8 TTL 200 - 300 0.65 23 20
VM7204P0OJ Aug-94 20 SOIC 4 TTL 200 075 23 20
VM7204SSJ Aug-94 20 SSOP 4 TTL 200 0.75 23 20
VM7204VSJ Aug-94 20 VSOP 4 TTL 200 0.75 23 20
VM7206SSJ Aug-94 28 SSOP 6 TTL 200 0.75 23 20
VM7208POJ Aug-94 36 Soic 8 TTL 200 0.756 23 20
VM720H4POL Aug-94 20 SoICc 4 TTL 275 0.75 23 20
VM720H8POJ Aug-94 16 SoIC 8 TTL 275 0.75 23 20
VM723430POP Aug-94 20 SOIC 4 TTL 300 0.75 23 1
VM723430SSP Aug-94 20 SSOP 4 TTL 300 0.75 23 1
VM7238P0OJ Aug-94 36 SOIC 8 TTL 250 0.756 23 1
VM775430FPOJ Aug-94 20 SoIC 4 PECL 300 0.65 11 20
VM775430FSSJ Aug-94 20 SSOP 4 PECL 300 0.65 1 20
VM775630FSSJ Aug-94 24 SSOP 6 PECL 300 0.65 13 20
VM780420P0OJ Aug-94 20 SsoiC 4 PECL 200 0.65 15 20
VM780620SSJ Aug-94 24 SSOP 6 PECL 200 0.65 15 20
VM781020XB Aug-94 DIE 10 PECL 200 0.65 15 20
VM782020TQJ Aug-94 64 TQFP 20 PECL 200 065 - 15 20
VM782020XA Aug-94 64 DIE 20 PECL 200 0.65 15 20
VM7851015XB Aug-94 DIE 10 PECL 150 0.65 15 20
VM7851020POK Aug-94 36 SoIc 10 PECL 200 0.65 15 20
VM7851020XB Aug-94 DIE 10 PECL 200 0.65 15 20
VM785420POJ Aug-94 20 SOIC 4 PECL 200 0.65 15 20
VM785437FPOJ Aug-94 20 SoIC 4 PECL 270 0.65 15 20
VM785620SSJ Aug-94 24 SSOP 6 PECL 200 0.65 15 20
VM785620XA Aug-94 DIE 6 PECL 200 0.65 15 20
VM785820POK Aug-94 36 SOIC 8 PECL 200 0.65 15 20

X



Write Current ‘ Write Voltage Damping ‘ Rise/Fall Time | Multiple Servo| Head Induct. l Power ‘ Recommend

Range (mA) (Vp-p) Min. Resistor | L=0, R=0 (ns) Max. Write Range (1H) Supply New Design?
1-40 45 OPTIONAL 6 NO 02-5 +5V NO
1-40 4.5 OPTIONAL 6 NO 02-5 +5V NO
1-40 45 OPTIONAL | & NO 02-5 +5V NO
1-40 4.5 OPTIONAL 6 NO 02-5 +5V NO
1-40 4.5 OPTIONAL 6 NO 02-5 +5V NO
1-40 4.5 OPTIONAL 6 NO 02-5 +5V NO
1-40 4.5 OPTIONAL 6 NO 02-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 0.7-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 07-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 07-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 07-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 07-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 02-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 02-5 +5V YES
1-40 4.5 OPTIONAL 6 NO 02-5 +5V YES
5-35 4 OPTIONAL 6 YES 02-5 +5V YES
5-35 4 OPTIONAL 6 YES 02-5 +5V YES
5-35 4 OPTIONAL 6 YES 02-5 +5V YES
5-35 4 YES 6 YES 07-5 +5V YES
5-35 4 YES 6 YES 02-5 +5V YES
5-35 4 YES 6 YES 02-5 +5V YES .
5-35 4 OPTIONAL 6 YES 02-5 +5V YES
5-35 4 OPTIONAL 6 YES 02-5 +5V YES
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10 - 40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
10-40 4 YES 8 NO 0.2-10 +5V NO
5-20 57 OPTIONAL 4 YES 0.2-10 +5V YES
5-20 5.7 OPTIONAL 4 YES 0.2-10 +5V YES
5-20 57 OPTIONAL 4 YES 0.2-10 +5V YES
5-35 7.8 YES 4 NO 02-5 +5V YES
5-35 78 YES 4 NO 02-5 +5V YES
5-35 7.8 YES 4 NO 02-5 +5V YES
5-35 7.8 YES 4 NO 02-5 +5V YES
5-35 7.8 YES 4 NO 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V YES
5-35 7.8 YES 4 NO 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V. YES
5-35 7.8 YES 4 YES 02-5 +5V YES
5-35 7.8 YES 4 YES 02-5 +5V YES

Xi



CHANNEL CIRCUITS SELECTOR GUIDE

Current Package Functional Power Maximum

Product Revision | Pins Type Description Supply Transfer Rate
VM53100QFL Aug-94 64 PQFP Data Separator Channel 15V 105 Mbits/sec
VM5351PLL Aug-94 44 PLCC Data Separator 5V 64 Mbits/sec
VM5352PLK Aug-94 44 PLCC Data Separator 5V 64 Mbits/sec
VM5401PLL Aug-94 44 PLCC Pulse Detector/Qualifier 15V or +5V, +12V 64 Mbits/sec
VM54100QFJ Aug-94 44 PQFP Peak Detection Read Channel +5V 105 Mbits/sec
VM54750QFJ Aug-94 52 PQFP Pulse Detector/Servo Peak Detect +5V 75 Mbits/sec
VM5603PLK Aug-94 28 PLCC (1,7) Encoder-Decoder +5V 64 Mbits/sec
VM5621PLL Aug-94 28 PLCC (2,7) Encoder-Decoder +5V 48 Mbits/sec
VM5622PLJ Aug-94 28 PLCC (2,7) Encoder-Decoder 5V 48 Mbits/sec
VM5711POL Aug-94 36 SoIC Frequency Synthesizer +5V 64 Mbits/sec
VM64110QHL Aug-94 64 PQFP Analog PRML Front End +5V 110 Mbits/sec
VM8050PLL Aug-94 28 PLCC Digital Area Detector +5V N/A

TAPE DRIVE CIRCUITS SELECTOR GUIDE
Current Package Functional Power Maximum

Product Revision | Pins Type Description Supply Transfer Rate
VM5353PLL Aug-94 44 PLCC Data Separator +5V, +12V 64 Mbits/sec
VM5353QFL Aug-94 44 PQFP Data Separator +5V, +12V 64 Mbits/sec
VT520424FPOJ | Aug-94 20 SOIC | Inductively Coupled, Read/Write Preamplifier +5V, +12V N/A
VT520424P0OJ Aug-94 20 SOIC | Inductively Coupled, Read/Write Preamplifier +5V, +12V N/A
VT520437P0J Aug-94 20 SOIC | Inductively Coupled, Read/Write Preamplifier +5V, +12V N/A
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Product Features

33 to 105 Mbits/sec Transfer Rate, (1,7) and (2,7) RLL Codes, ZDR Compatible, Marginalization

30 to 64 Mbits/sec Transfer Rats, (1,7) and (2,7) RLL Codes, ZDR Compatible, Marginalization

30 to 64 Mbits/sec Transfer Rate, (1,7) and (2,7) RLL Codes, ZDR Compatible, Marginalization

24 to 64 Mbits/sec Transfer Rate, Erase Feature, Qualifies based on Zero Crossing, Amplitude, Slope and Polarity

33 to 105 Mbits/sec Transfer Rate, Serial Interface for Programmability, Dual AGC, Dual Filter for Data and Servo Patterns

24 to 75 Mbits/sec Transfer Rate, Dual AGC Mode, Dual Filter for Data and Servo Patterns

10 to 64 Mbits/sec Transfer Rate, (1,7) Encoder-Decoder, ZDR Compatible, Write Precompensation

10 to 48 Mbits/sec Transfer Rate, (2,7) Encoder-Decoder, ZDR Compatible, Write Precompensation

10 to 48 Mbits/sec Transfer Rate, (2,7) Encoder-Decoder, ZDR Compatible, Write Precompensation

64 Mbits/sec Transfer Rate, VCO Frequency Range 40 to 200 MHz, ZDR Compatible

16 to 110 Mbits/sec Transfer Rate, (1,7) RLL, 120 M-Sample/sec Flash ADC, Write Precompensation, Quadrature Servo, Active Filter, ZDR

Analog to Digital Conversion of Servo Data for Digital Servo Applications

Product Features

30 to 64 Mbits/sec Transfer Rate, (1,7), (2,7) and (0,3) RLL Codes, ZDR Compatible, Marginalization

30 to 64 Mbits/sec Transfer Rate, (1,7), (2,7) and (0,3) RLL Codes, ZDR Compatible, Marginalization

High-Performance, Read/Write Preamplifier Designed for a Helical-Scan Head, Gain = 240, Without Flip-Flop

High-Performance, Read/Write Preamplifier Designed for a Helical-Scan Head, Gain = 240, With Flip-Flop

High-Performance, Read/Write Preamplifier Designed for a Helical-Scan Head, Gain = 375, With Flip-Flop

- Xiii
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12-Channel, PECL WDI, MR Head
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VM61006

6-CHANNEL, HIGH-PERFORMANCE,
MAGNETO-RESISTIVE HEAD,
READ/WRITE PREAMPLIFIER

PRELIMINARY

August, 1994

FEATURES

* Read Gain = 350 V/V
MR Bias Current Range = 8 - 20 mA
Low Input Noise = 0.55 nV/NHz Maximum
Write Current Range = 10 - 30 mA
Head Inductance Range = 100 - 700 nH
Low Idle Power = 116 mW Maximum
Rise Time = 5 ns Typical
Power Supply Fault Protection
+5V, -4.5V Power Supplies
Write Unsafe Detection
Head-to-Disk Contact Monitor
Mask-Selectable Write Damping Resistor
Reduced Mode and Head Selection Delays in FAST Mode
Disk Voltage Monitor
Differential PECL Write Data Inputs
Current Sense Configuration

® 6 @ o o ¢ @ o o 0 0 0 0 0 o

FUNCTIONAL DESCRIPTION

The VM61006 is an integrated bipolar read/write preamplifier
designed for use in high-performance hard disk drive applica-
tions using 4-terminal magneto-resistive (MR) recording heads.
The VM6100 contains a thin-film head writer, an MR reader and
associated fault circuitry to address up to six heads. It also pro-
vides bias current and control loops for setting the DC voltages
on the MR element.

The VM61006 has two modes of operation. In read mode, the
device operates as a low-noise differential preamplifier which
senses resistance changes in the MR element that correspond
to flux changes on the disk. The amplitude of the sense current
is set either by an external resistor or by a current source and
has a current gain of 20 mA/mA. In write mode, the circuit oper-
ates as a thin-film head write current switch, driving the thin-film
write element of the MR head. The write current is externally pro-
grammed either by a resistor or an external current source and
has a current gain of 20 mA/mA.

Fault protection is provided so during power sequencing, volt-
age faults or an invalid head select, the write current generator
is disabled protecting the disk from potential transients. For
added data protection, internal pull-up resistors are connected
to the mode select lines, CS and R/W, to prevent accidental writ-
ing due to open lines and to ensure the device will power-up in
a non-writing condition.

The VM61006 operates from a +5V, -4.5V power supply. Low
power dissipation is achieved through the use of high-speed
bipolar processing and innovative circuit design techniques.
When deselected, the device enters a sleep mode which
reduces the power dissipation to only 116mW.

The VM61006 is available in a variety of package options, as
well as die. Please consult VTC for details.

CONNECTION DIAGRAM

MRPO1 ——
MRNO1
WCNO1 ]
WCPO1 11—
WCP02 11—
WCN02 ]
MRNO2 T
MRP02 11—
MRP03 11—
MRNO3 1 10
WCNO3 1 117

DN A WN -

WCP04 —r— 13
WCNO4 11— 14
MRNO4 o 15
MRP04 o] 16

6-Channel
64-lead TQFP

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

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage:

VDD crreerreermemiiireiiieiiiieieieirr . -0.3Vto+ 7V

VEE werieeimmineiiininie e -7Vto +0.3V
Input Voltages:

Digital Input Voltage Viy .....coooeeennnnen -0.3V to (Vpp+ 0.3V)
Storage Temperature Tgyg .. -65°t0150°C
Junction Temperature Ty .....coooviiiiiiiiiiiinin, 150°C
Thermal Impedance, ©ja: ......cocoovviiiiiiiiiiiiiiininnne. 70°C/W
RECOMMENDED OPERATING CONDITIONS
Power Supply Voltage:

............................................................ +5V+10%
.. “4.5V+10%

0°'Cto125°C
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BLOCK DIAGRAM

vce FLT VEE VDD
© 0o °
Write
Unsafe
Detector
Pt
RW g‘e‘:g; i WCP0O
o WCNOO
WDN s Q WCPO1
WDP T Q 5 WCNO1
WOFF [ write § WCP02
Current WCNO02
| Source E WCP03
IWSET —] ""E WCNO03
HSO0 E WCP04
HS1 Head WCNO4
HS2 Select WCPO5
HS3 WCNO5
MRP0O
MRNOO
MRPO1
MRNO1 _ I
MRP02 3
MRNO2 3 :‘ X“DX
MRP03 o RDY
MRNO03 %
MRP04
MRNO4
MRPO5 O DSBF
MRNO5
MR
Controller
RC
C2P C2N C1 FAST DUMY

CIRCUIT OPERATION
In all modes of operation, the VM61006 controls the common

mode potential of all MR elements. This is necessary because
the MR element cannot be insulated, so that a small voltage dif-
ferential will cause arcing to the disk and damage the heads.
Head voltages are held within £250mV of the voltage on the VD
pin, which monitors the disk potential of the drive. Thus, the disk
may be grounded, as is done in disk drives having conventional
thin film or ferrite recording heads, or isolated as the application
may require.

In read mode, the VM61006 activates the MR bias current
source, which then drives the selected MR element. The read
bias current magnitude is determined by an external resistor
connected between the IRSET pin and VCC. An internally-gen-
erated 2.5 volt reference is present at the IRSET pin. The
magnitude of the MR bias current is:

I = 50/R

MR RSET (ea.1)

where Rrser is the resistor connected at IRSET.
1-4

The fault output pin, FLT, is high to indicate a non-fault condi-
tion. If the voltage drops below a certain threshold on either
supply, FLT will be pulled low to indicate a fault. Also, if a head-
to-disk contact occurs, the thermal asperity in the MR element
will result in an abnormally high readback signal, which is moni-
tored by detection circuitry and will be also flagged by a low FLT
output.

The read preamplifier is activated and connected to the
selected head. The write current source and write unsafe detec-
tion circuitry is deactivated. RDP and RDN outputs are emitter
follower and are in phase with the MRP and MRN head ports.
These outputs should be AC-coupled to the load. The output
common mode voltage is maintained in the write mode, thereby
substantially reducing the write-to-read recovery delay in the
subsequent pulse detection circuitry.

In write mode, the preamplifier is shut off and the VM6100 is
converted to a current switch. However, MR bias current is main-
tained in order to minimize the write-to-read delay. The write
current source is activated and drives the thin film element of the
selected head. The polarity of the current is initially into the WCN
port following a read-to-write transition. Write current polarity is
reversed on low-to-high transitions of the write data input (WDP
low-to-high). Circuitry is activated to detect various fault condi-
tions. If any of the faults occur, they will be flagged as a high
voltage output on the FLT pin. In addition, if a VDD fault occurs,
the write current source is deactivated in order to protect
recorded data.

The write current magnitude is determined by an external
resistor connected between the IWSET pin and VCC. An inter-
nally-generated 2.5 volt reference is present at the IWSET pin.
The magnitude of the write current (0-peak) is:

Ry
w = 50/[wa(1 + ﬁ—Dﬂ

where Ry is the resistor connected at IWSET, Ry, is the series
resistance of the head, and Rp is an internal damping resistor of
360Q.

Power supply fault protection provides data security by dis-
abling the write current generator during a VDD fault or power-
up/down. The writer is independent of VEE, so VEE faults do not
affect it. Additionally, the write unsafe circuitry will flag any of the
conditions below as a high level on the open collector output pin
FLT. Two positive transitions of write data may be required to
clear the fault after the safe condition is restored.

(eq. 2)

No write current

Open write head

Write Data frequency too low
Device in read or idle mode
Head shorted to ground

Fast mode is utilized during head-to-head and idle-to-read
transitions. When the FAST mode pin is high, the unity-gain fre-
quency of the offset control loop is increased such that it is inside
the passband of the reader, allowing the delay to be reduced to
less than 5ps. This pin must be brought low before read data is
valid.

A DUMY mode pin allows the selection of a dummy head in
read or write mode. MR bias current is routed to an internal
resistor, and the write current source is deactivated. This mode

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



is optionally used during power-up/down and following head-to-
disk contacts. When the DUMY pin is high, the write current
source is disabled to protect recorded data. An internal pull-up
resistor is provided in event of an accidental open. If this pin is
not used it should be grounded for normal operation.

In idle mode, the MR bias and write current sources are deac-
tivated, and the device enters a low-power mode in which power
dissipation is less than 116mW. Write and read fault detection
circuitry is disabled. MR common mode and offset control loops
still receive power in order to reduce idle-to-read mode recovery.

Mode control and head selection are accomplished via CS,
R/W, and HS0-2 pins. Internal pull-up resistors are provided on
TS and R/W pins to force the device into a non-writing condition
if either control line is opened accidentally. In addition, invalid
head select codes disable the writer and select head MR0O.
Truth tables for mode and head selection are shown in Table 1
and Table 2, respectively.

Table 1: Mode Select Logic

RW TS MODE

0 0 Write

1 0 Read

X 1 Idle

Table 2: Head Select Logic
HS2 HS1 HSO0 DUMY HEAD

X X X 1 DUMY
0 0 0 0 00
0 0 1 0 o1
0 1 0 (o] 02
0 1 1 0 03
1 0 0 0 04
1 0 1 0 05
1 1 X 0 DUMY

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

VM61006 ‘\~</§%‘

PIN_FUNCTION LIST AND DESCRIPTION

1)
2
3)
4)
5)

6)

7

8)

9)

cs

AW
HS0-HS2
DUMY
FAST

FLT

WDP, WDN

MRP00-MRP05

MRNO00-MRNO05

10) WCP00-WCP05

11) WCNO0O-WCNO5

12) RDP, RDN

13) IWSET

14) IRSET

15) C2P,C2N

16) C1

17) VD

18) DSBF

19) VEE
20) VDD
21) vCC

0]
()
()
)
0]

)

(U]

U
U]
(©)]
)
©)
)
0

)

0]

0
)

Chip select: a low level enables
the device.

Read/Write: a high level
enables read mode.

Head Select: selects one of the
twelve heads.

A high level enables the dumy
mode.

A high level enables fast
settling of the reader.
Write/Read Fault: A high level
indicates a fault in write mode.
A low level indicates a fault in
read mode.

Differential Pseudo-ECL write
datain: a positive edge on
WDP toggles the direction of
the head current.

MR head connections, positive
end.

MR head connections, negative
end.

Write head connections,
positive end.

Write head connections,
negative end.

Read Data: Differential read
signal outputs.

Write current pin: used to set
the magnitude of write current.
MR bias reference pin: used to
set the magnitude of MR bias
current.

Compensation capacitor pins
for the MR head current loop.
Noise bypass for the MR bias
current generator. The other
end of cap connected to VEE.
Analog reference for the disk
bias.

Disables disk contact detector if
tied to VCC. To enable, leave
open.

-4.5V supply

+5V supply

Ground

-
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m
=
o=
-3
I
m
]
7]

* When more than one device is used, these signals can be
wire OR’ed together

| = Input pin

O = Output pin



VM61006

STATIC (DC) CHARACTERISTICS Recommended operating conditions apply unless otherwise specified, 0°C < T, < 80°C,
4.5V < Vpp < 5.5V, -5.0V < Vge < -4.0V.

(72}
o
= PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
-
s Read Mode, lyg = 16mA 95 mA
=
& Write Mode, lyy = 20mA
[+ = ) W y
I~ Vpp Power Supply Current lop g = 16mA 140 mA
Idle Mode 12 mA
Read Mode, Iyg = 16mA 70 mA
Write Mode, Iy = 20mA,
Vee Power Supply Current lee vy = 16mA 65 mA
Idle Mode 10 mA
Read Mode, lyr = 16mA 873 mw
T Write Mode, |y, = 20mA,
Power Supply Dissipation Py g = 16mA 1095 mW
Idle Mode 116 mwW
PECL Voo - 1.0 Voo - 0.7
Input High Voltage ViH
CMOS 35
PECL Voo - 1.9 Voo - 1.6
Input Low Voltage ViL
CMOS 1.65 \"
Disk Reference Voltage Range Vp -250 250 mv
PECL 120 HA
Input High Current lH
CMOS -160 160 pA
PECL 120 nA
Input Low Current I
CMOS -160 160 nA
Output High Current loH FLT: Voy =5.0V 50 pA
Output Low Voltage VoL FLT: g =4mA 0.5 \
Vpp Fault Threshold VbTH 3.75 4.25 \
Vg Fault Threshold VETH -3.75 -3.25 v
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DYNAMIC (AC) CHARACTERISTICS

READ MODE CHARACTERISTICS Recommended operating conditions apply unless otherwise specified. 0°C < T < 80°C,
4.5V < Vpp < 5.5V, -5.0V < Vgg <-4.0.

PARAMETER SYM CONDITIONS MIN TYP MAX UNITS
MR Head Current Range IMR 8 20 mA
MR Head Current Tolerance IMR 8<Iyr <18 mA -5 +5 %
MR Bias Reference Voltage Veser | 2775 < Rgrger < 6250 Q 2.5 \Y
IRSET to MR Bias Current Gain AMR | 2775 < Rgger < 6250 Q 20 mA/mA
Vin=1mV,, @10MHz, R
Differential Voltage Gain Ay (RDP, RDN) = 1kQ, Iyr = 16mA, 300 350 400 VIV
Rmr = 13Q; Lyg = 20nH; -1dB 40
Passband Upper Frequency Limit fur MHz
-3dB 60
E;::band Lower -3dB Frequency fin Rur = 129 Lyg = 20nH 0. 0.5 MHz
. . RMR = 139, IMR = 16mA,
Equivalent Input Noise en 12 <20 MHx 0.55 nVANHz
Differential Input Capacitance Cin Rmp = 12Q; Iyg = 16mA 10 pF
Differential Input Resistance Rin Iyr = 16mA 4 Q
AC input V where Ay, falls to 90%
Dynamic Range DR of its value at Viy = 1mV,,, @ 4 mVp,
f=10MHz
L. " Vem = 100mVpp, Iyg = 16mA,
Common Mode Rejection Ratio CMRR Rur = 12, 1 < f < 50 MHz 30 dB
100mVp-p @ 5MHz, on Vpp or
Power Supply Rejection Ratio PSRR | Vgg, Iyg = 16mA, Ryg = 12Q, 30 dB
1 <f<50 MHz
Unselected Channels:
Channel Separation Cs Vin=100mVp-p @ 5MHz, 30 dB
1<f<50MHz
Output Offset Voltage Vos Iyr = 16mMA, Ryg = 12Q 100 mV
Common Mode Output Voltage Vocm Vpp-2.8 | Vpp-2.5 | Vpp-2.2 \
Common Mode Output Voltage
Difforonce P 9 AVoem | Voom (READ) - Voo (WRITE) 250 mvV
Single-Ended Output Resistance Rseo 35 Q
Output Current lo AC Coupled Load, RDP to RDN +1.5 mA
Total Harmonic Distortion THD | Vi, = 4mVp,; ten harmonics 0.5 %
Extended contact, 100 WA
Rpisk = 10MQ
MR Head-to-Disk Contact Current lpisk
Maximum peak discharge, 20 mA
Cpisk = 300pF, Rpjgk = 10MQ
MR Head Potential VMR IMR = 16mA, Ryg = 12Q -300 300 mV
VTC Inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100 1-7
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WRITE MODE CHARACTERISTICS Recommended operating conditions apply unless otherwise specified.

@ 0°C < Tp<80°C, 4.5V < Vpp < 5.5V, -5.0 < Vg < -4.0, lyy = 20mA, Ly = 500nH, Ry = 30Q, fpata = 5SMHz.

E PARAMETER SYM CONDITIONS MIN TYP MAX UNITS

g lwseT Pin Voltage VwseT 25 \"

% lwseT to Write Current Gain A 20 mA/mA
Write Current Constant Kw Kw = Vwser * A 46 50 54 v
Write Current Range lw 10 30 mA
Write Current Tolerance Aly 6<ly <30 mA -8 +8 %
Differential Head Voltage Swing VbH Open head 4.5 6.5 Vop
g:f;lre“cted Head Transition luH Iy = 30mA 50 }‘Apk
Differential Output Capacitance Co ‘ 6 pF
Differential Output Resistance Ro Internal damping resistance 290 360 430 Q

Write Data Frequency for Safe _
Condition fDATA FLT =Low 1.0 MHz
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SWITCHING CHARACTERISTICS Recommended operating conditions apply unless otherwise specified. 0°C < Tp<80°C,
4.5V < Vpp < 5.5V, -5.0 < Vg < -4.0, Iy = 20mA, L, = 500nH, R, = 30Q, fpara = SMHz.

)
=)
PARAMETER SYM CONDITIONS MIN TYP MAX UNITS %
R/W to Write Mode trw To 90% of write current 0.5 us -:°
=
R/W to Read Mode twr | To 90% of envelope 0.5 us 2
w
To 90% of envelope; FAST = low 50 us
CS to Read Mode tcs
+ Fast = high for 3.5us 5 us
CS to Write Mode tes To 90% of write current 0.5 us
To 90% of envelope; FAST = low 50 us
HSO - HS3 to Any Head ths
+ FAST = high for 3.5ps 5 us
To 90% of envelope; FAST = low 50 us
DUMY Mode to Any Head toH
+ FAST = high for 3.5ps 5 us
To 10% of read envelope or write
CS to Unselect tr current 0.6 us
Safe to Unsafe* o1 50% WDP to 50% FLT 0.6 3.6 us
Unsafe to Safe* tp2 50% WDP to 50% FLT 1 us
Head Current Propagation Delay* tps | From 50% points 30 ns
Write Data has 50% duty cycle &
Asymmetry ASYM | 1ns riseffall time, Ly=0,Ry=0 0.2 ns
20-80%; lyy=20mA; L,y =550nH,
Ry = 40Q 6 ns
Rise/Fall Time t /4 H=
Ly =0, Ry =0; Iy =20mA 3 ns
- lwc = 20mA, Ly = 550nH,
Settling Time Twser Ry = 40Q; to £10% 15 ns
lwc =20mA; LH = 550“H, o,
Overshoot Weov Ry = 400 25 %

*See Figure 1 for write mode timing diagram.
+ See Figure 2 for read mode timing diagram.
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Figure 1: Write Mode Timing Diagram
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Figure 2: Read Mode Timing Diagram. Also applies to DUMY and HSO - HS3.
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TYPICAL CONNECTION DIAGRAM
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T 1 7 MRPO1 NC 4811
1T 2 7] MRNO1 HS2 4777
IT 3 -] WCNo1 CS[461T 1 45V
1T 4 ] WCPO1 HS1 [45T17
[IT 5 7 WCP02 HSO [4411 3 Rpr = 5k
[IT 6 ] WCNO2 FLT [43
[CIT 77 MRNO2 NC[4IT3 45y
[T 8 J MRPO2 VM61 006 NC [41113 GND
IL 9 ] MRP03 VEE :4011:—‘, +5V
CIT 707 MRNO3 vce :&U:l:——j
[T 777 WCNO3 VDD 236]]:)—“
LT 27 WCPO3 RDN 37113
1T 137 WCPO4 RDP [ 3611
1_—_1:[143 WCNO4 FAST [ 3511
[IT 157 MRNO4 NC ;34]:[:!
1T 167 MRPO4 . NC (8311
0w W ww
- o 0 9o E w >
zaoezZzo Q o =
cxO0O [ -
385522222228z 583
1714 14 B8 BT A LE BE LE bbby bbb Tab 's) s
L:J Qo.uﬁ
t -45V
Rpser
0.018yF

Note 1: IRSET = MR Bias Current = 50/Rgget
Note 2: lyser = Write Current = 50/Ryc(1+R;/360), Ry = Head Series Resistance
Note 3: Vpp = +5V, Vg = GND, Vge =-4.5V
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% VM61012
.
"' VIC Inc. 12-CHANNEL, HIGH-PERFORMANCE,
MAGNETO-RESISTIVE HEAD,
READ/WRITE PREAMPLIFIER
PRELIMINARY August, 1994
FEATURES DIE PAD DIAGRAM
* Read Gain = 500 V/V
* MR Bias Current Range = 8\/1 8 mA
¢ Low Input Noise = 0.55 nV/YHz Maximum 555
¢ Write Current Range = 10 - 30 mA 9§§§§§§§§§§§§§§5§§§§§
* Head Inductance Range = 100 - 700 nH éu H M HHHT ii H1 é
* Low Idle Power = 116 mW Maximum HOmopTo aua s gomo g
* Rise Time =5 ns Typical Dser T8 1)
* Power Supply Fault Protection WCPos || - wopa
e +5V, -4.5V Power Supplies s ::E g:{*—;’:m
» Write Unsafe Detection MRPos _| | | | mApos
* Head-to-Disk Contact Monitor g 1 2 L v
¢ Mask-Selectable Write Damping Resistor by ]:g Die Size g1 MaNo2
¢ Reduced Mode and Head Selection Delays in FAST Mode WCPos ——b 0.185" x 0.182" L | weroz
* Disk Voltage Monitor wome T2 T weror
¢ -Differential PECL Write Data Inputs WCN10 -6 See Pad Coordinates G- WCNot
» Current Sense Configuration Mento 3 O Mot
CaN —— —C2pP
MRP11 — MRP0O
FUNCTIONAL DESCRIPTION 1B oo
The VM61012 is an integrated bipolar read/write preamplifier weet e S~ woroo
designed for use in high-performance hard disk drive applica- PP PP PP P PR PP PEFT
tions using 4-terminal magneto-resistive (MR) recording heads. b RESETGE W B LB :Ig'l-ilzslz isg
The VM61012 contains a thin-film head writer, an MR reader ¢ 3388322 ¥ £ ¢ §PegE2s2e
and associated fault circuitry to address up to 12 heads. It also > -
provides bias current and control loops for setting the DC volt-
ages on the MR element.
g‘;I'he VM61012 has two modes of operation. In read mode, the ABSOLUTE MAXIMUM RATINGS
device operates as a low-noise differential preamplifier which
senses resistance changes in the MR element that correspond Power Supply Voltage: 03V10+ 7V

to flux changes on the disk. The amplitude of the sense current
is set either by an external resistor or by a current source and
has a current gain of 20 mA/mA. In write mode, the circuit oper-
ates as a thin-film head write current switch, driving the thin-film
write element of the MR head. The write current is externally pro-
grammed either by a resistor or an external current source and
has a-current gain of 20 mA/mA.

Fault protection is provided so during power sequencing, volit-
age faults or an invalid head select, the write current generator
is disabled protecting the disk from potential transients. For
added data protection, internal pull-up resistors are connected
to the mode select lines, CS and R/W, to prevent accidental writ-
ing due to open lines and to ensure the device will power-up in
a non-writing condition.

The VM61012 operates from a +5V, -4.5V power supply. Low
power dissipation is achieved through the use of high-speed
bipolar processing and innovative circuit design techniques.
When deselected, the device enters a sleep mode which
reduces the power dissipation to only 116mW.

The VM61012 is available in die form for chip-on-flex applica-
tions or in several package configurations. Please consult VTC
for details.

...-7Vt0 +0.3V
Input Voltages:

Digital Input Voltage Viy ....cceevvnnennn. -0.3V to (Vpp + 0.3V)
Storage Temperature Tgg ..covvvniieeinnininnnninnnn. -65°to 150°C
Junction Temperature T;  ..c.oooiiiiiiiiiiiiiiiieieeveeenns 150°C

RECOMMENDED OPERATING CONDITIONS

Power Supply Voltage:
VDD coeerrrrmnneeiiiiiit et +5V+10%
Vee -4.5V +10%
Junction Temperature Ty ......oocvvveeeieeniencnnnne 0'Cto125°C

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

vce FLT VEE VDD
—O— Y O—O
Write WCP00
e
WCPO1
- f ? WCNO1
RW Mode WCPO02
T3S Select WCNo2
WDN sa WCP03
WDP TQ /'Z WCNo3
WDFF | write § WCP04
Current = WCNO04
Source s WCP05
IWSET ' E WCNO5
HSO Head u:_. WCP06
HS1 ea c
HS2 Select = xg:g:
HS3 WCNO7 |
MRP0O WCP08
MRNO0O WCNO08
MRPO1 WCP09
MRNO1 WCNo09
MRP02 - WCP10
MRN02 WCN10
MRP03 WCP11
MRN03 WCN11
MRP04
MRNO4 RCP
MRP05 5
MRNO5 S VCOLR
MRP06 &
MRN06 oc [ RDP
MRPO7 = | RDN
MRNO7
MRP08 RCN
MRNO8
MRP09
MRNO09 - DSBF
MRP10
MRN10
MRP11 [ MR
MRN11 Controller
IRSET
C2P C2N CN2P CN2N FAST DUMY
CIRCUIT OPERATION

In all modes of operation, the VM61012 controls the common
mode potential of all MR elements. This is necessary because
the MR element cannot be insulated, so that a small voltage dif-
ferential will cause arcing to the disk and damage the heads.
Head voltages are held within £250mV of the voltage on the VD
pin, which monitors the disk potential of the drive. Thus, the disk
may be grounded, as is done in disk drives having conventional
thin film or ferrite recording heads, or isolated as the application
may require.

In read mode, the VM61012 activates the MR bias current
source, which then drives the selected MR element. The read
bias current magnitude is determined by an external resistor

1-14

connected between the IRSET pin and VCC. An internally-gen-
erated 2.5 volt reference is present at the IRSET pin. The
magnitude of the MR bias current is:

1

= 50/R (eq. 1)

MR RSET

where Rpggr is the resistor connected at IRSET.

The fault output pin, FLT, is high to indicate a non-fault condi-
tion. If the voltage drops below a certain threshold on either
supply, FLT will be pulled low to indicate a fault. Also, if a head-
to-disk contact occurs, the thermal asperity in the MR element
will result in an abnormally high readback signal, which is moni-
tored by detection circuitry and will be also flagged by a low FLT
output.

The read preamplifier is activated and connected to the
selected head. The write current source and write unsafe detec-
tion circuitry is deactivated. RDP and RDN outputs are emitter
follower and are in phase with the MRP and MRN head ports.
These outputs should be AC-coupled to the load. The output
common mode voltage is maintained in the write mode, thereby
substantially reducing the write-to-read recovery delay in the
subsequent pulse detection circuitry.

Internal second stage resistors may be optionally removed at
wafer test, allowing external resistors to be used in the applica-
tion. The internal resistors are removed by blowing a pair of fuse
links, and the discrete resistors are then connected from open
collector output RCP to VCOLR, and from RCN to VCOLR. This
provision allows tighter tolerance of read gain because of better
tolerances available on discrete resistors. It also allows the user
to choose the gain required for the application. The output can
be taken at the emitter follower pair RDP-RDN, or at the open
collector pair RCP-RCN if preferred.

In write mode, the preamplifier is shut off and the VM61012 is
converted to a current switch. However, MR bias current is main-
tained in order to minimize the write-to-read delay. The write
current source is activated and drives the thin film element of the
selected head. The polarity of the current is initially into the WCN
port following a read-to-write transition. Write current polarity is
reversed on low-to-high transitions of the write data input (WDP
low-to-high). Circuitry is activated to detect various fault condi-
tions. If any of the faults occur, they will be flagged as a high
voltage output on the FLT pin. In addition, if a VDD fault occurs,
the write current source is deactivated in order to protect
recorded data.

The write current magnitude is determined by an external
resistor connected between the IWSET pin and VCC. An inter-
nally-generated 2.5 volt reference is present at the IWSET pin.
The magnitude of the write current (0-peak) is:

Ry
I = 50/|:RWX(1 + %ﬂ

where Ryy is the resistor connected at IWSET, Ry is the series
resistance of the head, and Ry, is an internal damping resistor of
360Q.

Power supply fault protection provides data security by dis-
abling the write current generator during a VDD fault or power-
up/down. The writer is independent of VEE, so VEE faults do not
affect it. Additionally, the write unsafe circuitry will flag any of the
conditions below as a high level on the open collector output pin

(eq.2)
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FLT. Two positive transitions of write data may be required to
clear the fault after the safe condition is restored.

¢ No write current

¢ Open write head

¢ Write Data frequency too low
¢ Device in read or idle mode
¢ Head shorted to ground

Fast mode is utilized during head-to-head and idle-to-read
transitions. When the FAST mode pin is high, the unity-gain fre-
quency of the offset control loop is increased such that it is inside
the passband of the reader, allowing the delay to be reduced to
less than 5us. This pin must be brought low before read data is
valid.

A DUMY mode pin allows the selection of a dummy head in
read or write mode. MR bias current is routed to an internal
resistor, and the write current source is deactivated. This mode
is optionally used during power-up/down and following head-to-
disk contacts. When the DUMY pin is high, the write current
source is disabled to protect recorded data. An internal pull-up
resistor is provided in event of an accidental open. If this pin is
not used it should be grounded for normal operation.

In idle mode, the MR bias and write current sources are deac-
tivated, and the device enters a low-power mode in which power
dissipation is less than 116mW. Write and read fault detection
circuitry is disabled. MR common mode and offset control loops
still receive power in order to reduce idle-to-read mode recovery.

Mode control and head selection are accomplished via CS,
R/W, and HS0-3 pins. Internal pull-up resistors are provided on
CS and R/W pins to force the device into a non-writing condition
if either control line is opened accidentally. In addition, invalid
head select codes disable the writer and select head MROO.
Truth tables for mode and head selection are shown in Table 1
and Table 2, respectively.

Table 1: Mode Select Logic

RW (] MODE

0 0 Write

1 0 Read

X 1 Idie

Table 2: Head Select Logic
HS3 HS2 HS1 HSO0 DUMY HEAD

X X X X 1 DUMY
0 0 0 0 0 00
0 0 0 1 0 01
0 0 1 0 0 02
0 0 1 1 0 03
0 1 0 0 0 04
0 1 0 1 0 05
0 1 1 0 0 06
0 1 1 1 0 07
1 0 0 0 0 08
1 0 0 1 0 09
1 0 1 0 0 10
1 0 1 1 0 11
1 1 X X 0 00

VTC Inc., 2800 East Old Shakopee Road, Bloomington, MN 55425, 612-853-5100
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PIN_FUNCTION LIST AND DESCRIPTION

1) CS .

2) RW

3) HS0-HS3
4) DUMY
5) FAST

6) FLT

7) WDP, WDN

8) MRP00-MRP11
9) MRNOO-MRN11
10) WCP0O-WCP11
11) WCNOO-WCN 11
12) RDP, RDN

13) IWSET

14) IRSET

15) C2P,C2N
16) CN2P, CN2N
17) VD

18) DSBF

19) RCP, RCN

20) VCOLR

21) VEE
22) VDD
23) vcC

U]
)
()
(]
()

()

()

U]
U]
©)
©)
(S}
¥
)

)
9
0]
W]
0

0]

Chip select: a low level enables
the device.

Read/Write: a high level
enables read mode.

Head Select: selects one of the
twelve heads.

A high level enables the dumy
mode.

A high level enables fast
settling of the reader.
Write/Read Fault: A high level
indicates a fault in write mode.
A low level indicates a fault in
read mode.

Differential Pseudo-ECL write
data in: a positive edge on
WDP toggles the direction of
the head current.

MR head connections, positive
end.

MR head connections, negative
end.

Write head connections,
positive end.

Write head connections,
negative end.

Read Data: Differential read
signal outputs.

Write current pin: used to set
the magnitude of write current.
MR bias reference pin: used to
set the magnitude of MR bias
current.

Compensation capacitor for
the MR head current loop.
Noise bypass for the MR bias
current generator.

Analog reference for the disk
bias.

Disable