INTEGRATED CIRCUITS FOR -

Read/Write Products ® Pulse Detectors ¢ Programmable Electronic Filters ¢

e Servo Motor Drivers ® Servo Demodulators ¢ Data Recovery
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Silicon Systems” Santa Cruz facility,
site of six-inch wafer fabrication line.

Silicon Systems specializes in the design and manufacture of application-specific, mixed-signal integrated
circuits (MSICs®). If offers a sophisticated line of custom and standard ICs aimed primarily at the storage,
communications and automotive products marketplace.

The company, which is headquartered in California, 30 miles south of Los Angeles, was founded in 1972 as
a design center. It soon entered into manufacturing and today has two fabrication sites in California and
approximately 2,000 employees worldwide. Additional operations include assembly and test facilities in
California and Singapore and design engineering centers in California as well as in Tokyo and Singapore.

Reliability and quality are built into Silicon Systems’ products through the use of statistical problem solving
techniques, analytical controls, and other quantitative methods. The company is committed to the goal of
customer satisfaction through the on-time delivery of defect-free products that meet or exceed the
customer’s expectations and requirements. This statement reflects the corporate quality mission and
contains key elements instrumental in attaining true customer satisfaction. Listed in the back of this
publication is a worldwide network of sales representatives and distributors ready to serve you.

- A TDK Group J Company
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© Copyright 1992 Silicon Systems, Inc. All rights reserved. Product and company names listed are trademarks of their
respective companies. ; i
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Target, Advanced and

Preliminary Information

Inthis data book the following conventions
are used in designating a data sheet
“Target,” “Advanced” or “Preliminary”:

Target Specification—

The target specification is intended as an
initial disclosure of specification goals for
the product. Product is in first stages of
design cycle.

Advance Information—
Indicates a product stillinthe design cycle,

undergoing testing processes, and any
specifications are based on design goals *

only. Do not use for final design.

Preliminary Data—
Indicates a product not completely re-

leased to production. The specifications
are based on preliminary evaluations and |

are not guaranteed. Small quantities are
available, and Silicon Systems should be
consulted for current information.




DISCLAIMER

All products listed herein and subsequently sold by Silicon Systems, Inc. are covered by the warranty, limitation
of liability and patent indemnification provisions reflected in the Silicon Systems Order Acknowledgement Form
only. Silicon Systems, Inc. makes no warranty, express or implied, statutory or by description regarding the
information set forth herein and/or freedom from patent infringement. Silicon Systems, Inc. reserves the right to
discontinue production, change specifications and prices at any time and without notice.

Applications requiring mechanical and electrical parameters outside of the published specifications are not
recommended without additional review and acceptance by Silicon Systems, Inc. Silicon Systems, Inc. further
assumes no responsibility for the use of any integrated circuit technology other than integrated circuit technology
embodied in a Silicon Systems, Inc. product. These products are not authorized for use as components in life
support devices or systems. No patents or licenses regarding the integrated circuit technology herein are implied
unless otherwise stated.
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NEW Winchester Disk Drive Product Family Chart...........cooooieiiiiiiice et et X

Section 1. HDD READ/WRITE AMPLIFIERS

32R104C 4-Channel Read/Write Device *
32R117/117R 2-, 4-, 6-Channel Read/Write Device . *
32R501/501R 4-, 6-, 8-Channel Read/Write Device ..... *
32R510A/510AR 2-, 4-, 6-Channel Read/Write Device *
32R511/511R 4-, 6-, 8-Channel, Ferrite Read/Write Device Lt
32R512/512R 8-, 9-Channel, Thin Film Read/Write DEVICE .........cccveeveireurririnieneinentesiiesee st seesaesesaensensenens 1-1
32R5121/5121R 14-Channel, Thin Film Read/Write Device..........cccceveerenenne 1-11
32R516/516R 4-, 6-, 8-Channel, Ferrite/MIG Read/Write Device ... .1-19
32R5161R 10-Channel, Ferrite/ MIG Read/Write Device .. 1-31
32R520/520R 4-Channel, Thin Film Read/Write Device..... Lt
32R521/521R/5211 6-Channel, Thin Film Read/Write Device.. *
32R522/522R 4-, 6-Channel, Thin Film Read/Write Device ... *
32R524R 8-Channel, Thin Film Read/Write Device *
32R525R 4-Channel, Thin Film Read/Write Device .. *
32R527R 8-, 9-Channel, Thin Film Read/Write Device *
32R528R 9-Channel, Thin Film Read/Write Device ..
32R5281R 14-Channel, 2-Terminal Read/Write Device .... 1-49
32R1200/1201 5V, 2-, 4-Channel, 3-Terminal Read/Write Device.

NEW 32R1203R 5V, 2-, 4-Channel, 3-Terminal Read/Write Device
32R1220/1221/1222 5V, 2-,4-Channel, Ferrite/MIG R/W Device ..

NEW 32R1510R MR Head Read/Write Device ...........cccceuu...
32R2010R 10-, 16-Channel, Thin Film Read/Write Device
32R2015R 16-Channel, Thin Film Read/Write Device...
32R2020R/2021R 5V, 2-, 4-, 10- Channel Read/Write Device ..

NEW 32R2024R 5V, 4-Channel, Thin Film Read/Write Device ..

NEW 32R2028R 5V, 10-Channel, Thin Film Read/Write Device
32R2030A/2031A 5V, 2-, 4-Channel, Thin Film Read/Write Device ...

NEW 32R2040 14-Channel, 2-Terminal Read/Write Device ....

NEW 32R2060 5V, 8-Channel, Thin Film Read/Write Device

NEW 32R2063/2064/ 5V, 4-Channel, Thin Film Read/Write Device
2065

NEW 32R2100R 10-Channel, 2-Terminal, Thin Film Read/Write Device............... 1-167

NEW 32R2200R/2201R 5V, 4-Channel, Thin Film Read/Write Device ....1-169

NEW 32R2300/2300R/ 3.3V/5.0V, 2-, 4-Channel, 2-Terminal Read/Write Device 1-171
2301/2301R

NEW 32R2310/2310R 3.3V/5.0V, 2-, 4-Channel, 2-Terminal Read/Write Device
32R4610A/4611A/ 5V, 2-, 4-, 8-Channel, Thin Film Read/Write Device ..

4610B
Section2. HDD PULSE DETECTION

32P540 Series Read Data Processor ...........cecveeeneruereeneenne
32P541 Read Data Processor
32P541B Read Data Processor.......c..ccceeeueveerenee
32P544 Read Data Processor and Servo Demodulator
32P547 High Performance Pulse Detector
32P549 Pulse Detector
32P5491 Pulse Detector ......c.coeevececeneenineeieeeene
32P3000 Pulse Detector with Programmable Filter

NEW 32P3001 Pulse Detector with Programmable Filter

* Data Sheet available upon request. n
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NEW
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Section 3.

NEW

NEW

Section 4.

NEW
NEW

NEW

NEW

Section 5.
NEW

NEW
Section 6.

NEW

NEW

HDD PULSE DETECTION (continued)

32P3011 Pulse Detector with Programmable Filter
32P3013 Pulse Detector with Programmabile Filter
32P3015 Pulse Detector with Programmable Filter
32P3030 Pulse Detector and Servo Demodulator

32P3040 Pulse Detector with Programmable Filter

PROGRAMMABLE ELECTRONIC FILTERS

32F8001/8002 Low-Power Programmable Electronic Filter
32F8011/8012 Programmable Electronic Filter .....................
32F8020/8022 Programmable Electronic Filter
32F8020A/8022A/ Low-Power Programmable Electronic Filter
8021/8023

32F8030 Programmable Electronic Filter
32F8101/8102/  Low-Power Programmble Electronic Filter ...t
8103/8104

32F8120 Low-Power Programmable Electronic Filter
32F8130/8131 Low-Power Programmable Electronic Filter

HDD DATA RECOVERY

32D5321 Data Synchronizer/2, 7 RLL ENDEC ..... *
32D5322 Data Synchronizer, 2, 7 RLL ENDEC . -
32D534A Data Synchronizer/MFM ENDEC ........ -
32D535 Data Synchronizer, 2, 7 RLL ENDEC/Write Precompensation .’
32D5351A Data Synchronizer, 2, 7 RLL ENDEC/Write Precompensation *
32D5362A Data Synchronizer,1, 7 RLL ENDEC/Write Precompensation ....

32D5371/72/73/74  Data Synchronizer, 1, 7 RLL ENDEC /Write Precompensation

32D539 Data Synchronizer, 1, 7 RLL ENDEC, 8-Bit NRZ

32D5391 Data Synchronizer, 1, 7 ENDEC, Serial NRZ .........ccccoeceniennes

32D5392 Data Synchronizer, 1,7 ENDEC, Dual-Bit NRZ ..........c.ccuu...

32D5393 Data Synchronizer, 1, 7 ENDEC, Window Shift, Write Precomp

32D4040 Data Synchronizer, 1, 7 ENDEC, Window Shift, Write Precomp

32D4660 Time Base Generator

32D4661/4662 Time Base Generator ......

32D4664 Time Base Generator ..

32D4665 Time Base Generator ..
32D4666 Time Base Generator ..
Data Synchronizer Family Applications Note ....

READ CHANNEL COMBINATION DEVICES

Read Channel Combo Selector GUIE ..........cueerreeireeeeerenierenreneeenns

32P548 Pulse Detector and Data Synchronizer Combination Device

32P5482 Low Power Pulse Detector and Data Synchronizer

32P4622 Pulse Detector and Data Separator Combination Device

32P4720/4721 Pulse Detector and Data Separator Combination Device .

32P4731/4741 Read Channel with 1,7 ENDEC, 4-burst Servo

HDD HEAD POSITIONING

32H101 Differential Amplifier

32H116A Differential Amplifier .....

32H523AR Servo Read/Write, Thin Film

32H566R Servo Read/Write, Ferrite .. L
32H569 Servo Motor Driver ................ e et 6-1
32H4633 Hybrid Servo & Spindle Motor Controller 6-17
32H6110 Differential Amplifier ...

32H6210 Servo Demodulator ..

32H6215 Servo Demodulator ..

32H6220 Servo Controller .......

32H6230 Servo Motor Driver

32H6240 Servo Motor Driver ...... .
32H6510 5V SEIVO MOTOT DIIVEN ...ttt as e

* Data Sheet available upon request. v
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Section 9.
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Section 10.
Section 11.
Section 12.

NEW

NEW
NEW
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NEW
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Section 13.
Section 14.

Page #

32H6520 Embedded Servo COontroller ..........ccoueeevenievinennenneiennenieiensenenenene 6-117
32H6810/6810A 5V Servo & Motor Speed Drivers 6-137
Servo Applications Note See Section 14
32H6811 Servo Motor Speed 5V Driver/DAC 6-149
32H6830 Servo DSP 6-163
HDD SPINDLE MOTOR CONTROL

32M593A Three-Phase Delta 5-1/4" Winchester Motor Speed Controller *
32M594 Three-Phase Delta Motor Speed Controller .
32M595 Hall Sensorless Motor Speed Controller *
32M7010 Hall Sensorless Motor Speed Driver/Controller ...........ceceveeervenenenienreesveneeeneenens 71
32M7011 Hall Sensorless Motor Speed Driver/Controller e 79
HDD CONTROLLER/INTERFACE

32C9001 PC/AT Combo Controller, 48 Mbit/s

32C9020 SCSI Combo Controller, 48 Mbit/s, Single-Bit NRZ Interface .........c.cccccovvemiviiiienncnieiennns
32C9022 SCSI| Combo Controller, 48 Mbit/s, Dual-Bit NRZ.......

32C9023 SCSI Combo Controller, 72 Mbit/s; Dual-Bit NRZ Interface ..........c.cccoeveeieeevevevecriee e
32C9301 PC/AT Combo Controller with Reed Solomon, 3V Operation

32C9302 PC/AT Combo Controller with Reed Solomon, 3V Operation ...............

32C9340 PCMCIA Combo Controller with Reed Solomon, 32/48 Mbit/s ..

32C9342 PCMCIA Combo Controller with Reed Solomon, 48 Mbit/s

FLOPPY DISK DRIVE CIRCUITS

34D441 Data Synchronizer & Write Precompensation Device... W
34P553/5531 Pulse Detector and Synchronizer ............ccccceeene.

34B580 Port Expander FIOpPY Disk DIVE ......c.cuciuiinieciiiiiciinieieeestii s enses s ssessssnesene
34P3200 Pulse Detector & Data Synchronizer for High Densny Floppy Storage.......ccceeeveveeenenenes 9-25
CUSTOM SOLUTIONS ..ottt ettt e st a e s e sb s aeetteaesaeaae s etaeseeeren e 10-1
QUALITY ASSURANCE AND RELIABILITY ....cooiiiiiciieie s et 11-1

PACKAGING/ORDERING INFORMATION

Package Index ..o

Ordering Information .........ccoccvvveviuiennne
Plastic DIP 8, 14, 16 and 18 Pins
Plastic DIP 20, 22, 24 and 24S Pins ............
Plastic DIP 28, 32 and 40 Pins
Cerdip 8, 14, 16 and 18 Pins ..
Cerdip 22,24 and 28 Pins .......ccooveuimenveenne
Quad (PLCC) 20 and 28 Leads ..
Quad (PLCC) 32 and 44 Leads
Quad (PLCC) 52 and 68 Leads
Quad Flatpack (QFP) 52, 100 Leads .......ccecererrueeererieneieeereserenveneenennees
Quad Flatpack (QFP) 128 Leads ......... .
Thin Quad Flatpack (TQFP) 32, 48 Leads ........c.ccevrvereeveenieneie e

Thin Quad Flatpack (TQFP) 64 Leads ...
Thin Quad Flatpack (TQFP) 100 Leads ........ccocevueereeveneerenienennnne
Thin Quad Flatpack (TQFP) 120 Leads ................
Very Thin Quad Flatpack (VTQFP) 48 and 64 Leads ..
Very Thin Quad Flatpack (VTQFP) 100 Leads ............
Very Thin Quad Flatpack (VTQFP) 120 Leads
SON 8, 14 and 16 Leads
SOL 16, 18, 20, 24 and 28 Leads
SOL 34 Leads
SOW 32 Leads
SOM 36 Leads ... .
SOM 44 Leads e
VSOP 20, 24 Leads
VTSOP 20 Leads .........c......
Small Form Factor Package Selector Guide ..

SALES OFFICES/DISTRIBUTORS .......ooiiiiiiiitei et st
APPLICATIONS NOTES (See Index on page 14-0)

\



Numerical Index

SSI Device Numbers

32C9001 ......
32C9020
32C9022
32C9023 ..
32C9301 ..
32C9302 ..
32C9340..
32C9342..
32D5321 ..
32D5322 ..
32D534A
32D535
32D5351A ..
32D5362A

32D5371/5372/5373/5374 ......

32D539
32D5391
32D5392 ..
32D5393..
32D4040
32D4660
32D4661/4622 ...
32D4664
32D4665
32D4666
32F8001/8002 ...
32F8011/8012....
32F8020/8022 ...

32F8020A/8022A/8021/8023 .
32F8030 ......ooevieenae
32F8101/8102/8103/8104 ...

32F8120
32F8130/8131 ...
32H101 ...
32H116A ..
32H523AR ..
32H566R .....

32H569 ...

Page #

* Data Sheet available upon request

SSI Device Numbers  Page #

32H4633...
32H6110...
32H6210...
32H6215...
32H6220 ..
32H6230...
32H6240...
32H6510...
32H6520
32H6810/6810A
32H6811
32H6830
32M593A
32M594
32M595
32M7010
32M7011 ..
32P540 ..
32P541 ..
32P541B ..
32P544
32P547
32P548 Lt
32P5482 ...
32P549
32P5491 ...
32P3000 ...
32P3001 ...
32P3011 ...
32P3013 ...
32P3015 ...
32P3030 ...
32P3040 ...
32P4720/4721
32P4731/4741 ...
32R104C
32R117/117R
32R501/501R

SSI Device Numbers Page #

32R510A/510AR ... LT
32R511/511R
32R512/512R
32R5121/5121R ..
32R516/516R ..
32R5161R ...
32R520/520R
32R521/521R/5211 .............. LT
32R522/522R L
32R524R ... L
32R525R ...
32R527R
32R528/528R ..
32R5281R
32R1200/1201.
32R1203...
32R1220/1221/1222
32R1510
32R2010R ...
32R2015R ...
32R2020R/2021R ..
32R2024
32R2028R
32R2030A/2031A ...
32R2040 ...
32R2060...
32R2063/2064/2065
32R2100R ...........
32R2200/2201R .. -
32R2300/2300R/2301/2301R ....... 1-171
32R2310/2310R .......ccoccevveicee
32R4610A/4611A/4610B .
34B580
34D441
34P553/5531 ...
84P3200 ...

Discontinued Parts List

The following parts are no longer supplied or supported by Silicon Systems. Please note alternate sources.

Part #
SSI32C260
SSI32C261
SS132C263
SSI132C4650
SS132C4651
SS|32C9000
SS132C9010
SS132C4010
. 8SI32D4420
SSI 32F8000

Alternate Source Part #

Cirrus SH 260 SSI 32H4631/4632
None SS132P3010
None SSI 32P4730
Cirrus SH 266 SSI 32P4620/4622
Adaptec AIC 300 SSI 32P5411B
None SSI 32P546

None SS| 32P5481

None SSI 32P5482
None SSI 34R575
SSI32F8001

\

Alternate Source
None
None
None
SSI 32P4720/4721
None
None
None
None
None



A

STORAGE PRODUCTS REFERENCE

Device Number Head Type Number of Max Input Max Input Read Write Current Power ‘Write Min. Head
Channels Noise Capacitance Gain Range Supplies Data Ports Swing
. (nV/ Hz) (pF} (typ) (mA) V) V)
HDD READ/WRITE AMPLIFIERS
SSI32R117/117R 3 Terminal 2,4,6 2.1 20 100 1010 50 +5,+12 TIL 8.0 (0-pk)
SSI 32R501/501R 3 Terminal 4,6,8 1.5 23 100 1010 50 +5,+12 TIL 7.5 (0-pk)
SSI 32R510A/510AR 3 Terminal 2,4,6 15 20 100 10 to 40 +5,+12 T 7.0 (0-pk)
SSI32R511/511R 3 Terminal 4,6,8 15 20 100 1010 40 +5,+12 T 7.0 (0-pk)
SSI 32R516 3 Terminal 4,6,8 13 18 120 10 to 60 +5,+12 T 7.0 (0-pk)
SSI 32R5161R 3 Terminal 10 13 18 150 10 to 60 +5,+12 T 7.0 (0-pk)
S$SI 32R1200/1201 3 Terminal 2,4 12 17 200 1510 50 +5 e 6.0 (0-pk)
SSI132R1220/21/22 3 Terminal 2,4 0.8 17 250 1510 40 +5 TIL 6.0 (0-pk)
SSI 32R512/512R 2 Terminal 8,9 0.85 35 150 10to 40 +5,+12 TIL 7.0 (pk-pk)
SSI32R5121/5121R 2 Terminal 14 0.85 35 250 10 to 40 +5,+12 TiL 7.0 (pk-pk)
SSI 32R521/521R 2 Terminal 6 0.9 65 150 2010 70° +5,+12 T 3.4 {pk-pk)
SSI32R5211 2 Terminal 6 0.9 65 250 20t0 70 +5, 412 TIL 3.4 (pk-pk)
SSI 32R522 2 Terminal 4,6 1.0 32 100 61035 +5,+12 TiL 3.4 (pk-pk)
SSI 32R524R 2 Terminal 8 0.75 60 100 20 to 60 +5,+12 L 7.0 (pk-pk)
SSI32R525R 2 Terminal 4 0.8 35 150 2510 40 +5,-5 Differential / Differential 3.8 (pk-pk)
SSI 32R528R 2 Terminal 8,9 0.85 35 150 1010 40 +5,+12 Differential 7.0 (pk-pk}
SSI 32R5281 2 Terminal 14 0.85 35 250 10 to 40 +5,+12 Differential 7.0 (pk-pk)
SSI32R1510R MR 8 0.95 18 150 20 to 50 +5,+12 Differential 8.0 (pk-pk)
SSI 32R2010R 2 Terminal 10,16 0.84 26 150 1010 25 +5, 412 Differential 7.0 (pk-pk)
SSI 32R2015R 2 Terminal 16 0.84 26 150 101025 +5,+12 TiL 7.0 (pk-pk)
SSI 32R2020R/2021R 2 Terminal 2,4,10 0.8 20 300 51035 +5 TIL 4.2 (pk-pk)
SSI 32R2030A/2031A 2 Terminal 2,4 0.85 35 250 101035 +5 T 3.4 (pk-pk)
SSI 32R2040 2 Terminal 14 08 22 250 10 to 40 +5, 412 Differential 7.0 (pk-pk)
SSI 32R2300/2300R/2310 | 2 Terminal 4 0.75 20 200 31025 +3.3/+5 TTL 3.4 (pk-pk)
SSI 32R4610A/4611A 2 Terminal 2,4,8 0.85 35 200 1010 35 +5 T 3.4 (pk-pk)
Devics Number | Cirult Funcion Foamores
HDD PULSE DETECTION
SSI 32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible
§51 32P5418 Read Data Processor 32P541 pin compatible, 32P541A w/ Increased Data Rate to 24 Mbit/s
SSI 32P544 Pulse Detector 32P541-type Pulse Detector w/ Embedded Servo Electronics
SSI 32P547 Pulse Detector 32P544-type Pulse Detector w/ Filter Multiplexer, Pulse Slimming Support
SSI 32P549 Read Data Processor 32P541 pin compatible, Low Power, +5V only, Enhanced Write to Read Recovery
SSI 32P5491 Read Data Processor 32P549 pin compatible, 5 mW Idle Mode power, Pd = 170 mW
SSI 32P3000/3001 Pulse Detector / Programmable Filter 64 Mb/s Pulse Detector w/9-27 MHz Bessel filter (3000), 8-24 MHz filter {3001), +5V only
SS132P3010/3013 Pulse Detector / Programmable Filter 48 Mb/s Pulse Detector w/9-27 MHz Bessel filter, 4-burst servo capture
SSI 32P3030 Pulse Detector / Servo Demodulator Pulse Detector w/2-burst servo demodulator, +5V only
SSI 32P3040 Pulse Detector / Programmable Filter 24-32 Mbit/s Pulse Detector w/2.5-13 MHz Bessel Filter, +5V only




A

STORAGE PRODUCTS REFERENCE

Device Number

Circuit Furiction

| Features

HDD READ CHANNEL COMBINATION DEVICES

SSI 32P548

SSI 32P5482
SSI 32P4720
SS1 32P4721
SSI 32P4730
SS1 32P4731
SSI 32P4741

Pulse Detector / Data Synchronizer
Pulse Detector / Data Synchronizer
Pulse Detector / Data Separator
Pulse Detector / Data Separator
Complete Read Channel

Complete Read Channel

Complete Read Channel

32P544-type w/ 2, 7 Synchronizer, Low Power, +5V only, <700 mW

Low power 32P548-type device (350 mW), no Write Precompensation

32P548-type + 1, 7 ENDEC, Window Shift, Power-down, 52-pin QFP, 650 mW
32P4720 @12 to 24 Mbit/s, <700 mW

Pulse Detector/Filter/Servo/Time Base/Data Separator, 24 Mbit/s <500 mW, 64 TQFP
4730 with separate A, B, C, D servo outputs

4731 with 16 to 48 Mbit/s operation

HDD ACTIVE FILTERS

SSI 32F8001/8002
SS1 32F8011/8012
SSI 32F8013

SSI 32F8020A

SSI 32F8030

SSI 32F8120

SSI 32F8130/31

Programmable Channel Filter
Programmable Channel Filter
Programmable Channel Filter
Programmable Channel Filter
Programmable Channel Filter
Digitally Programmable Filter
Digitally Programmable Filter

7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 9 - 27 MHz (8001), 6-18 MHz (8002)
7-Pole Bessel Active Filter, Programmable Cutoff Frequency / Pulse Slimming, (5 - 13 MHz, 8011) (6-15 MHz, 8012)
7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 5 - 13 MHz

7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 1.5 - 8 MHz

7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 250 kHz - 2.5 MHz

32F8020 with serial port and DACs

32F8030 with serial port and DACs / 32F8131 = 150 kHz < Fc < 1.5 MHz

HDD DATA RECOVERY

SSI 32D4040 Data Separator Data Synchronizer / 1, 7 RLL ENDEC, 20 to 64 Mbit/s, Write Precompensation Window Shift
SSI 32D5321 Data Separator Data Synchronizer / 2, 7 RLL ENDEC 7.5 to 10 Mbit/s
SSI 32D5322A Data Separator Data Synchronizer / 2, 7 RLL ENDEC 7.5 to 13 Mbit/s
SSI 32D534A Data Separator Data Synchronizer / MFM ENDEC / Write Precompensation
SSI 32D5351A Data Separator Data Synchronizer / 2, 7 RLL ENDEC / Write Precompensation 8 to 18 Mbit/s
SSI 32D5362A Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 10 fo 20 Mbit/s
SSI 32D5371/2 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 12 to 24 Mbit/s
SSI 32D5373/4 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 15 to 32 Mbit/s
SSI 32D539 Data Separator Data Synchronizer / 1.7 RLL ENDEC / 8-bit parallel NRZ 24 to 48 Mbit/s
SS132D5391/3 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Serial NRZ 24 to 40 Mbit/s
SSI 32D5392/4 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Dual-bit NRZ 24 to 48 Mbit/s
SSI 32D4660/1/2/3/4/5/6{ Time Base Generator Up to 100 MHz Reference Frequency PLC for Constant Density Recording

HDD HEAD POSITIONING
SSI32H101 Preamplifier -Ferrite head AV =93,BW =10MHz, e =7.0nV/ Hz
SSI32H116A Preamplifier -Thin Film head AV =250, BW = 20 MHz, e, = 0.94 nV/ Hz
SSI 32H523AR Servo Read/Write Single-channel Thin Film Read/Write Device
SSI 32H566R Servo Read/Write Single-channel Ferrite Read/Write Device
SSI 32H569 Servo Motor Driver Head Parking, Spindle Motor Braking
SSI 32H4633 Combo Servo & Motor Speed Control Embedded & Hybrid Servo, Hall Sensor-less Motor Speed Control, +5V only, 5400 RPM
SSI32H6110 Preamplifier -Thin Film head AV = 250 or 300, BW = 20 MHz, e, = 0.85 nV/ Hz
SS132H6210 Servo Demodulator Di-bit Quadrature Servo Pattern; PLL Synchronization AGC Adjustment
SSI132H6215 Servo 5V Demodulator 5V, 500 kHz frame rate Dedicated Servo Demodulator
SSI 32H6220 Servo Controller Track & Seek Mode Operation; Microprocessor Interface
SS1 32H6230 Servo Motor Driver Head Parking, Spindle Motor Braking, Voltage Clamp




Xi

Device Number

Circuit Function

Jr Features

HDD HEAD POSITIONING (Continued)

SSI 32H6240 Servo Motor Driver Predriver for Bipolar H-bridge
SSI 32H6510 Servo 5V Driver Low Voltage Retract, 1 drivers
SSI 32H6520 Servo Acquisifion and D/A 10-bit A/D D/A circuits, DSP interface
SSI 32H6810/6811 Servo/Spindle 5V Driver Combo driver supports 5V @ 0.5A, Voltage IN (6810), Serial Port with DACs (6811)
SSI 32H6830 Servo/Spindle DSP Controller DSP with 10-bit A/D & Dual D/A converters
HDD SPINDLE MOTOR CONTROL
SSI 32M593A 3-Phase Motor Speed Control +0.037% Speed Accuracy; Bipolar Operation, 5 1/4" Drives
SSI 32M594 3-Phase Motor Speed Control +0.037% Speed Accuracy; Bipolar Operation, 3 1/2" & 5 1/4" Drives
SSI 32M595 3-Phase Sensor-less MSC Hall Sensor-less; Motor Speed Control
SSI 32M7010 Motor Speed Control 5V Driver Hall Sensor-less; Commutator Digital Speed Control, 5V 1 Driver
SSI 32M7011 Motor Speed Control 5V Commutator Hall Sensor-less; Commutator, 5V 1 Driver

HDD CONTROLLER/INTERFACE

S$SI 32C9001 PC AT Combo Controller 48 Mbit/s; High Performance AT Disk Controller
S$S132C9020 High Perf. SCSI Combo Controller 48 Mbit/s; SCSI-2 compatible; Fast SCS; single ended
SSI 32C9022 Dual-bit High Perf. SCSI Combo Controller Dual-bit NRZ, 48 Mbit/s; SCSI-2 compatible; Fast SCSI
SSI32C9023 Dual-bit High Perf. SCSI Combo Controller Dual-bit NRZ, 72 Mbit/s; SCSI-2 compatible; Fast SCSI
SS132C9301 High Perf. PC AT Combo Controller (3V, 5V) 32 Mbit/s (3V), 48 Mbit/s (5V); LBA mode support
S5132C9302 Dual-bit High Perf. PC AT Combo Cont. (3V, 5V) Dual-bit NRZ, 32 Mbit/s (3V), 48 Mbit/s (5V); LBA mode support
SS132C9340 PCMCIA/ATA Combo Controller (3V, 5V) 32 Mbit/s (3V), 48 Mbit/s (5V)
SS132C9342 Dual-bit PCMCIA/ATA Combo Controller (3V, 5V) | Dual-bit NRZ, 48 Mbit/s (3V/5V)

FLOPPY DISK DRIVES
SS134D441 Data Separator High Performance Analog Data Separator, NEC 765 Compatible
SSI34P553/5531 Pulse Detector / Data Synchronizer 0.6 - 1.6 Mbit/s data rate, MFM or 2, 7 RLL code
SSI 34B580 Support Logic Port Expander, Includes SA400 Interface Drivers/Receivers




WINCHESTER DISK DRIVE IC PRODUCT FAMILY

1 H ]
BRERERLLE N |
- SS1 32P3000 MULLELELRLAEREE
i i SSI 32P3001* ! DATA
T i S| 32P3010/13 *
| b o aomos0 | RECOVERY $S1 32D534A
Pl SSI 32P3030
i b SS1 32P3040 FITTTrTT et SS1 32D535
: 3-TERMINAL  2-TERMINAL ity 5132472010 SSI 32D5351
I I, SSI 32R117 SS1 32R512 AR o 39ps4) SSI 32D4040*  SSI 32D5362A
JUNtNN RN Ry ; SSI32R117A  SSI32R5121 | PULSE SS1 32P5418 SS132D4660  SSI 32D5371
| MOTOR SPEED : SSI32R1200  SSI32R521 | DETECTOR S 32P544 SS132D4661  SSI 32D5372
|- ‘ T 551 32P548 64" SSI 32D5374
i SSI32R511A  SSI32R524 Combo - 551 32P5482 SS132D4665  SSI 32D539
S5 32R516 SSI 32R525 SSI 32P549/5491 SS132D4666 S| 32D5391*
SSI 32M593A SSI32R5161  SSI32R528 Combeo - SSI 32P4730° SS132D5321  SSI 32D5392*
SSI 32M594 SSI 32R1220 SSI 32R2010 Combo - SSI 32P4731* SS132D5322  SSI 32D5393*
SSI 32M595 SSI 32R2015 Combo  SSI 32P4733*
SS1 32M7010* MR HEAD SSI 32R2020/21 Combo - SSI 32P4741*
SSI 32M7011 PREAMP SS1 32R2030/31 Combo  SSI 32P4742*
SSI 32R510R SSI 32R2040* Combo - SSI 32P4743* RGO LRG o
gg: ggszz%}?‘ SSI 34P553/5531 —
. SSI 32R4610A/11A CONTROLLER
| SSI 32R5281 pULLUEEHLRY
! | ACTIVE i g
FILTER  — $5132C9000
. S 32C9001
Sl S
ditai - S5l 32F8001
surrenre Pl S51.32F8002 SS1 32C9023°
SS1 32H101 i P SSI'32F8011/12 SSI 32C9301*
SSI 32H116A ! @ ‘m@ﬁﬂ!@gﬂ? SSI 32F8013* SS132C9302*
SSI32H523AR | ! SLULL | SSI 32H569 $SI 32F8020/20A $81 32C9340°
SSI 32H566 b HEAD | SSI32H6210 SSI 32F8030 SS132C9342
SS1 32H6110 POSITIONING | SSI 32H6220 SSI 32F8120
) SSI 32H6230 SSI 32F8130/31 -
UHOOOOOTUGOOOOn  ss) 32H6240
$SI 32H6510
SSI 32H4631/33* T i
SSI 32H6215* ! !

SSI 32H6510*
SSI 32H6520*
SSI 32H6810/11*
SSI 32H6830*
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* New or In Development
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A TDK Group ]| Company Read/Write Device

&4 SSI 32R512/512R
JWJM * 8 & 9-Channel Thin Film

October 1992
DESCRIPTION FEATURES

The SSI32R512/512R Read/Write devices arebipolar ¢ High performance:

monolithic integrated circuits designed for use with _

two terminal thin film recording heads. They provide a :..:Tg :‘;:g: g%h;g I:S?\I:-,l/zvmax.

low noise read amplifier, write current control and data Input capacitance = 35 max.

protection circuitry for eight or nine channels. Power Write current range = 10 mA to 40 mA
supply fault protection is provided by disabling the write Head voltage swing = 7 Vpp

current generator during power sequencing. System Write current rise time = 9 ns

write to read recovery time is significantly improvedby | Enh d svst ite - d i
controlling the read channel common mode output nhanced system write to read recovery time
voltage shift in the write mode. They require +5Vand * Power supply fault protection

+12V power supplies and are available in a varietyof Plug compatible to the SSI 32R501 & SSI 32R511
package configurations. A mirror image pinout option

is available to simplify flex circuit layoutin multiple R/'w ~ * Compatible with two & three terminal thin film heads
device applications. The SSI32R512R option pro- « Write unsafe detection

vides internal 1000Q damping resistors. « 45V, +12V power supplies

¢ Mirror image pinout option

BLOCK DIAGRAM PIN DIAGRAM
VDDt VCC GND wus vDD2
O O Hox [ 1 32 [JGND GND ] 1 32 []Hox
£ Hov ] 2 31 [INC Ne [ 2 31 (JHoy
vox HiX ] 3 30 [IT8 TS(] 3 30 ﬁmx
HIY [} 4 29 [JRW RW (] 4 29 [JH1Y
RW Hov HX ] & 28 [Jwe wc(ls 28 []Ha2x
- X Hay [] 6 27 JROY  RDY (] 6 27 [JHav
ROX iy Hax (] 7 2 [JROX  RDX[] 7 26 []Hax
roY Hov [ 8 2% Hso  Hso (] 8 26 []Hav
Hex Hax [] 9 24 [JHSt Hst [] 9 24 []Hax
H2Y Hay [] 10 23 [JHSs2 Hs2 [] 10 23 (] Hay
wol Hax HeX [] 11 22 jvcc  vec ] 1 22 []HsX
va Hsy [] 12 21 hwm wol ] 12 21 [JHsY
vax Hex [| 13 20 jwus  wus(] 13 20 []Hex
v Hev [] 14 19 [lvopt  voD1 [] 14 19 [1Hey
Hx [] 15 18 [Jvopz D2 (] 15 18 [JH7X
we Hex H7Y [] 16 17 INne ne [ 18 17 QH7Y
HSO HSY
Hst b 32-LEAD SOW 32-LEAD SOW
Hs2 it MIRROR
H7X
H7Y

CAUTION: Use handling procedures necessary
for a static sensitive component.

1092 - rev. 1-1



SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R512 addresses up to nine two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode controlis accomplished
with pins HSn, TS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R512 as a
current switch and activates 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) to pass write current in the X-
direction of the head.

The magnitude of the write current (0-pk) given by:
w =_Vwc
RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

Ix,y = w
1+RhRd
where:
Rh = head resistance + external wire resistance, and

Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WDI, after the fault is corrected, are required to
clear the WUS flag.

» Device in read mode
« No write current

» WDI frequency too low
» Device not selected

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The

1-2

resistor value should be chosen such that iw Rw < 3.0V
for an accompanying reduction of (lw)? Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R512 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs 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 between write mode
and read mode, substantially reducing the write to read
recovery time in the subsequent Pulse Detection cir-
cuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2: Head Select
HS3 HS2 HS1 HSO0 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
i 0 0 0 8
0 = Low level 1 = High level



SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO0 - HS3 ¥ Head Select

[ | Chip Select: a low level enables the device

RW | Read/Write: a high level selects Read mode

wus o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WDI | Write Data In: a negative transition toggles the direction of the head current

HOX - H8X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H8Y

RDX, RDY o* X, Y Read Data: differential read data output

wWC * Write Current: used to set the magnitude of the write current

vcC - +5V Logic Circuit Supply

VDD1 - +12V

VvDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1, 2 -0.3t0 +14 vDC
VCC -0.3t0 +7 VvDC
Write Current w 100 mA
Digital input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 VvDC
WUS Pin Voltage Range Vwus -0.3t0 +14 VvDC
Output Current RDX, RDY lo -10 mA
WUS lwus +12 mA
Storage Temperature Tstg -65to +150 °C




SSI132R512/512R

8 & 9-Channel Thin Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% VDC
vDD2 VDD1 - 3.0 to VDD1 VDC
VCC 5+10% VDC
Operating Temperature Tj +251t0 +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - - 34 mA
Write Mode - - 45 mA
Idle Mode - - 15 mA
VDD2 Supply Current Read Mode - - 200 A
Write Mode - - IW+0.4 mA
Idle Mode - - 200 A
VCC Supply Current Read Mode - - 75 mA
Write Mode - - 56 mA
Idle Mode - - 60 mA
Power Dissipation (Tj = +135°C) Read Mode - - 800 mw
Write Mode: Iw = 20 mA, - - 1000 mwW
VDD2 = VDD1
Write Mode:Iw = 40 mA, - - 1140 mw
VDD1 - VDD2 = 3.0V
Idle Mode - - 500 mwW
Input Low Voltage (VIL) - - 0.8 VDC
Input High Voltage (VIH) 2.0 - - VDC
Input Low Current (IIL) VIL = 0.8V -04 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 pA
WUS Output Low Voltage (VOL) lol =8 mA - - 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 VvDC
'VCC Fault Voltage 3.5 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0< VCC <3.5V| -200 - +200 HA
0<VDD1<85V
Read/Idle Mode -200 - +200 HA
0<VCC<55V
0<VDD1<13.2V




8 & 9-

SSI 32R512/512R
Channel Thin Film
Read/Write Device

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, iw =20 mA, Lh = 1.0 uH, Rh = 30Q

and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX | UNITS
WC Pin Voltage (Vwc) 1.57 1.65 1.73 Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R512R 800 1000 1350 Q
32R512 4 - - kQ
WDI Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 10 - 40 mA

READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and

RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN [ NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 125 - 175 | VN
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 25 - - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 45 - - MHz
Input Noise Voltage BW =15MHz,Lh=0,Rh=0 - 0.62 | 0.85 | nvHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R512R | Vin=1mVpp, f =5MHz 390 - - Q
Resistance 32R512 | Vin=1mVpp, f =5MHz 640 - - Q
Dynamic Range DC input voltage where gain -3 - 3 mvV
falls to 90% of its 0 VDC value,
Vin = VDC +0.5 mVpp, f =5 MHz
Common Mode Rejection Ratio Vin = 0 VDC+100 mVpp @ 5 MHz| 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
QOutput Offset Voltage -360 - | +360f mV
RDX, RDY Common Mode Read Mode 22 |29 | 36| VvDC
Output Voltage ' Write Mode - |29] - | vbDC
Single Ended Qutput Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA




SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

S5SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, lw =20 mA, Lh=1.0 uH, Rh = 30Q
and f (WDI) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV 10 MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6 us
HSn
HSO, 1, 2 to any Head Delay to 90% of 100 mV 10 MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50% points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 1 ns
1ns rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
WDI —\
«— TD2 —»l Ot >
WUS——-——-——_—_—W\ f-—_—__—_—_

HEAD
CURRENT

(Ix-1ly) |

FIGURE 1: Write Mode Timing Diagram

1-6



SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj = 25°C Tj=135°C UNITS
input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 32R512R 539 595 Q
32R512 1200 1500 Q
Differential Input Capacitance (Max.) 32 34 pF
TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions
PARAMETER Tj = 25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R512R 391 458 Q
32R512 643 846 Q
Differential Input Capacitance (Max.) 33 35 pF
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SSI 32R512/512R

8 & 9-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

Hox [] 1 32 [1GND
Hoy [] 2 31 [INne
H1X {; 3 30 []CS
HiY ] 4 29 [1RW
Hex [| & 28 [lwe
Hay [] 6 27 []RDY
Hax [| 7 26 [] RDX
Hay [| 8 25 ] HSo
Hax [] 9 24 [] Hs1
Hay [] 10 23 []HS2
H5X [ 11 22 []vece
HsY [} 12 21 [J woli
HeX q 13 20 [Jwus
Hey [| 14 19 [] vDD1
H7X [ 15 18 []vDD2
H7Y [] 16 17 INC
8-Channel
32-Lead SOW
Hox [ 1 34 [Jano
Hov [] 2 33 []Hs3
Hix[]3 s2[]cs
Hiy [ 4 31 []rW
Hex []5 30 [ we
Hey [ 6 29 [] ROY
wax [ 7 28 [] ROX
‘wav [ 8 27 [] Hso
Hax [] o 26 [] Hst
Hay [ 10 25 [ Hs2
Hsx [ 11 24 []vee
Hsy [] 12 23 [Jwo
Hex [ 13 22 [Jwus
Hev [ 14 21 [] voo1
Hrx [ 15 20 [Jvooz
wrv [ 16 19 [] Hey
e [ 17 18 [] Hex
9-Channel
34-Lead SOL

GND [} 1 32 [] Hox
NC [ 2 31 [] Hoy
CS[] 3 30 [1H1X
RW ] 4 29 [JH1Y
wcl s 28 [] H2X
RDY [| 6 27 [J Hay
ROX [] 7 26 [] H3X
Hso [| 8 25 [] H3Y
HS1 q 9 24 [] Hax
Hs2 [] 10 23 [] Hay
vcee [ 11 22 [] H5X
wDI [] 12 21 [] HsY
wus [} 13 20 [] Hex
vDD1 [| 14 19 [] HeY
vDbD2 [} 15 18 [] H7X
Ne [ 16 17 [JH7Y
8-Channel
32-Lead SOW
Mirror
GND []1 34: HoX
Hs3 [] 2 33 [] Hoy
TS []3 32[] Hix
RW [ 4 31[] Hiy
we [s 30 j Hax
roy []6 29[] Hey
ROX []7 28 [] Hax
Hso []8 27[] Hav
st [Jo 26 [] Hax
HS2 D 10 25 H4y
vee [] 1 24[] Hsx
woi [] 12 23[] Hsy
wus [] 13 22% HeX
voo1 [} 14 21[] Hey
vDD2 I; 15 20[] H7x
Hay [] 16 19[] W7y
Hex [ 17 18]] NnC
9-Channel
34-Lead SOL
Mirror



SSI 32R512/512R 1
8 & 9-Channel Thin Film
Read/Write Device

THERMAL CHARACTERISTICS: 6ja

32-Lead SOW 55°C/W
34-Lead SOL 60°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R512 Read/Write IC
8-Channel SOW 32R512-8CW 32R512-8CW
9-Channel SOL 32R512-9CL 32R512-9CL
SSI 32R512R with Internal Damping Resistor
8-Channel SOW 32R512R-8CW 32R512R-8CW
9-Channel SOL 32R512R-9CL 32R512R-9CL
SSI 32R512M Mirror Image
8-Channel SOW 32R512M-8CW 32R512M-8CW
9-Channel SOL 32R512M-9CL 32R512M-9CL
SSI 32R512RM Mirror Image with Damping Resistor
8-Channel SOW 32R512RM-8CW 32R512RM-8CW
9-Channel SOL 32R512RM-9CL 32R512RM-9CL

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

1092 - rev. 1-9 ©1989 Silicon Systems, Inc.



Notes:



“f- SSI 32R5121/5121R
JWJM ’ 14-Channel Thin Film

A TDK Group J Company Read/Write Device
Advance Information
November 1991
DESCRIPTION FEATURES

The SSI 32R5121/5121R Read/Write devices are bi- High performance:

polar monolithic integrated circuits designed for use Read mode gain = 250 V/V

with two terminal thin film recording heads. They pro- Input noise = 0.85 nV/YHz max.

vide a low noise read amplifier, write current control Input capacitance = 35 pF max.

and data protection circuitry for up to 14 channels. Write current range = 10 mA to 40 mA
Power supply fault protection is provided by disabling Head voltage swing = 7 Vpp

the write current generator during power sequencing. Write current rise time = 9 ns

System write to read recovery time is significantly | Enh d N ite t d .

improved by controlling the read channel common nhanced system write to read recovery time

mode output voltage shift in the write mode. They * Power supply fault protection

require +5V and +12V power supplies and are avai- o compatible with two & three terminal thin film heads
able in a variety of package configurations.The . .
SS132R512R option provides internal 180Q damping ¢ Write unsafe detection

resistors. * +5V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM

VvDD1 vCC GND wus vbD2
O O

T HOX H13X ] 1 a4 |1 H12y
A4 wRITE
S unsare Hoy Hiay [] 2 43 [] H12X
| DETECTOR HIX HOX [] 3 42 ] GND
RW HiY HoY [] 4 41 [] Hs3
- :'HEAD‘ Ha2X WX [ s 40 [ TS
e Ha2y
= PREAMP - HIY [ 6 39 [] RW
RDX EEN Hax
o < 1 : ay H2x [ 7 38 [] WC
N MULTIPLEXER e vy ] 8 37 1 Rov
Hay H3X [] o 36 [] RDX
+ HSX H3Y ] 10 35 [] HSO
l = o 5
wo TTWAmE Hey Hax [] 11 34 [] HS1
3 v,gRIVER HéxX
b HeY Hay [| 12 33 [] Hs2
i WRITE [
=== CURRENT | - H7X HSX [] 13 32 [} vee
i | soumce | H7Y HsY [] 14 31 ] wol
we L I : HexX Hex [] 15 30 [] wus
Hey Hey [| 16 29 {] GND
HS0 Ho:
* H7x [} 17 28 [] voD1
Hst e Wy [ 18 27 [ voD2
H10X 0
HS2
Hiov HeX [] 19 26 [] H1Y
Hss WX Hey [| 20 25 [] H11X
Hty HOX [] 21 24 [] H10Y
Hi2x Hoy [} 22 23 [] H10X
Hi2y
H1ax 44-LEAD SOM
H13Y

CAUTION: Use handling procedures necessary
for a static sensitive component.

1191 -rev. 1-11



SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI132R5121 addresses up to 14 two-terminal thin
film heads providing write drive or read amplification.
Head selection and mode control is accomplished with
pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R5121 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled betweenthe
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) to pass write current in the X-
direction of the head, i.e., into the X-port.

The magnitude of the write current (0-pk) given by:
w =_Vwc
RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
from pin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

Ix,y I
1+RhRd
where:
Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WDI, after the fault is corrected, are required to
clear the WUS flag.

» WDI frequency too low
* Device not selected
» Open head

« Device in read mode
« No write current

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The

resistor value should be chosen suchthat lw Rw < 3.0V
for an accompanying reduction of (lw)2 Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R5121 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs 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 at the write
mode valve, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse De-
tection circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE

0 0 Write

0 1 Read

1 0 Idle

1 1 Idle

TABLE 2: Head Select
HS3 HS2 HS1 HSO0 HEAD

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 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13




SSI1 32R5121/5121R
14-Channel Thin Film
Read/Write Device

PIN DESCRIPTION

NAME TYPE DESCRIPTION

HSO - HS3 I Head Select

CS | Chip Select: a low level enables the device

RW | Read/Write: a high level selects Read mode

wWus o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WDl | Write Data In: a negative transition toggles the direction of the head current

HOX - H13X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H13Y

RDX, RDY o* X, Y Read Data: differential read data output

WC * Write Current: used to set the magnitude of the write current

VCC - +5V Logic Circuit Supply

VDD1 - +12V

VDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VvDD1, 2 -0.3t0 +14 vDC
VCC -0.3to +7 VvDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 VvDC
Head Port Voltage VH ~ -0.3to VDD2 +0.3 vDC
WUS Pin Voltage Range Vwus -0.3t0 +14 VvDC
Output Current RDX, RDY lo -10 mA
WUS lwus +12 mA
Storage Temperature Tstg -65 to +150 °C

1-13



SSI 32R5121/5121R

14-Channel Thin Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% vDC
VvDD2 VDD1 - 3.0 to VDD1 VvDC
VCC 5+10% VDC

Operating Temperature Tj +25 to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - 24 36 mA

Write Mode - 34 46 mA

Idle Mode - 11 16 mA
VDD2 Supply Current Read Mode - 0 200 HA

Write Mode - Iw w+0.4 mA

Idle Mode - 0 200 HA
VCC Supply Current Read Mode - 52 73 mA

Write Mode - 35 54 . mA

Idle Mode - 43 58 mA
Power Dissipation (Tj = +135°C) Read Mode - - 800 mw

Write Mode: Iw = 20 mA, - - 1000 mw

VDD2 = VDD1
Write Mode:Ilw = 40 mA, - - 1150 mwW
VDD1 - VDD2 = 3.0V

Idle Mode - - 500 mwW
Input Low Voltage (VIL) - - 0.8 vDC
Input High Voltage (VIH) 2.0 - - VvDC
Input Low Current (IIL) VIL = 0.8V -0.4 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 HA
WUS Output Low Voltage (VOL) lol = 8 mA - - 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 VvDC
VCC Fault Voltage 3.5 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, -200 - +200 HA

0<VCC<35V

0<VDD1<85V

Read/ldle Mode, -200 - +200 pA

0<VCC<55V

0<VDD1<13.2V




SSI1 32R5121/5121R 1
14-Channel Thin Film
Read/Write Device

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh =500 nH, Rh = 30Q
and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN. | NOM MAX | UNITS
WC Pin Voltage (Vwc) 1.57 1.65 1.73 \Y
Differential Head Voltage Swing Iw =40 mA 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R5121R 140 180 220 Q

32R5121 4K - - Q
WDI Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 10 - 40 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and
RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN |NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 210 | 250 | 290 VIV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz - 30 - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 27 45 - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.62 | 0.85 | nVAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R5121R | Vin=1mVpp, f=5 MHz 115 - - Q
Resistance 32R5121 | Vin=1 mVpp, f=5MHz 640 - - Q
Dynamic Range Peak-to-peak AC input voltage 2.0 - - mVpp

where gain falls to 90% of its
small signal value, f = 5 MHz

Common Mode Rejection Ratio Vin =0 VDC+100 mVpp @ 5 MHz| 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
QOutput Offset Voltage -600 - | +600f mV
RDX, RDY Common Mode Read Mode 22 1 29| 36| VvDC
Output Voltage Write Mode - 2.9 - VDC
Single Ended Output Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA




SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh =500 nH, Rh = 30Q

and f(WDI) = 5 MHz.

CURRENT

(Ix-ly)

o

-

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
Write Current
WC Turn-on Time Lr=30%, Lh = 1uH, Iw =20 mA 320 ns
WC Turn-off Time Lr=30Q, Lh = 1uH, Iw = 20 mA 160 ns
CcS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6 us
HSn
HSO0, 1, 2 to any Head Delay to 90 % of 100mV 10MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50 % points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WDI has 50 % duty cycle and - 1 ns
1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
WDI _\
«— TD2 -—->| ™— >
Wus ——\ r—————

FIGURE 1: Write Mode Timing Diagram




SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential input Resistance (Min.) 32R5121R 165 185 Q
32R5121 1200 1500 Q
Differential Input Capacitance (Max.) 32 34 pF
TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions
PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R5121R 115 125 Q
32R5121 640 850 Q
Differential Input Capacitance (Max.) 33 35 pF




SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS
(Top View)

H13X 5 1 44 [] H12Y
H13Y ] 2 43 [] H12X
Hox [] 3 42 [] GND
Hoy (] 4 41 [] HS3

HIX [] 5 40 [] TS

HIY ] 6 39 ] RW
Hex [] 7 38 [] we

Hy ] 8 37 [} RDY
H3X [] 9 36 ] RDX
Hay [] 10 35 [] HSO
Hax ] 11 34 [] HSt

HAY [] 12 33 [] HS2
H5X ] 13 32 [} vee
HsY [| 14 31 ] WDl

HeX [] 15 30 [] wus
HeY (| 16 29 [] GND
HX [ 17 28 [] vDD1
H7Y ] 18 27 [} voD2
Hex [] 19 26 [] H11Y
Hsvd 20 25 [] H11X
HoX [| 21 24 [] HioY
Hov [] 22 23 [] H10X

44-Pin SOM

Hex [
H2y [}
Hax []
Hav (]
Hax [
Hay []
Hsx [
HsY []
HeX []
HeY [}

H7X ]

THERMAL CHARACTERISTICS: Qja

44-Lead SOL 50°C/W
44-PLCC 60°C/W
> X > X
> X » x @ 8 & & 9
I T £ 28 I 11 % & ? '3
o TN e SO s A s N s Y e Y s O e N s TN s N s |
/6 5 4 3 2 1 4 43 42 &1 40
7 O 39 | RW
8 38{ | wc
9 37{] roY
10 36| | RDX
11 35/] Hso
12 SSI 32R5121 - 14CH 34[] Hs1
13 33[] Hs2
14 32[] vee
15 317 woi
16 30(] wus
17 20{] GND
18 19 20 21 22 28 24 25 26 27 28
| SR [y SN [y SN NN R SN [ SN R NN AN R SN R S Gy |
EEEREE Y
I T rr g ¢

44-Pin PLCC

Advance Information: indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for

final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

©1989 Silicon Systems, Inc.
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SSI 32R516/516R [
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

DESCRIPTION

The SSI 32R516 is a bipolar monolithic integrated
circuit designed for use with a center-tapped ferrite or
MIG recording heads. The SSI 32R516 offers the
performance upgrades of the SSI 32R511 along with
improved head port characteristics and increased
read gain. It provides a low noise read path, write
current control, and data protection circuitry for as
many as 8 channels. The SSI 32R516 requires +5V
and +12V power supplies and is available in a variety
of packages.

The SSI 32R516R performs the same function as the
SSI 32R516 with the addition of internal 650Q
damping resistors. The SSI 32R516M and SSI
32R516RM are functionally equivalent to the
SSI132R516 and SSI 32R516R however, they have
the mirror image pin arrangement to simplify layout
when using multiple devices.

December 1992
FEATURES

¢ High performance

Read mode gain = 120 V/V

Input noise = 1.3 nV/YHz maximum
Input capacitance = 18 pF

Write current range = 10 mA to 60 mA

* Enhanced system write to read recovery time
* Power supply fault protection

* Pin compatible with the SSI 32R501 &
SSI 32R511

* Designed for center-tapped ferrite or MIG heads
* Programmable write current source

* Easily multiplexed for larger systems

* Includes write unsafe detection

* TTL compatible control signals

*  +5V, +12V power supplies

* Mirror image pin arrangements

VDD1 VCG  GND wus vbD2 VCT
o ~
S l S T : ] Hox [] 1 32 [] anp
Sy netileds Hoy [] 2 a1 [] ne
Rty WRITE CENTER HOX
: UNSAFE TAP HIX[] 3 30 []TE
DETECTOR DRIVER Hoy 0 1 AW
}vv ; ’ ; * HiY [ 4 20 [] &
W Dt yone [ -1 : Hix ex [ s 26 [] we
= L fSELECTL .ol READ 'READ H1Y w2y 1 6 27 [] ROY
7] BUFFER PREAMP. ‘
ROX : e Hex Hax ] 7 26 [] RDX
ROY < < : o i) MULTIPLEXER | (] oy Hov [J 8 S2RSIES 25 ] Hso
- S Hax WX 9 o 24 [ HS?
» S Q] N ] Hay Hay [] 10 23 [] Hs2
WDI E},i Koo ke T ol e HaX Hsx [] 11 22 [] vee
o1 WOFE T DRIVER ey wsy [ 12 21 [] woi
e SRR : . Hex ] 13 20 [] wus
VOLTAGE |- b 5 WRITE HSX
FAULT i [T ] CURRENT Hey [] 14 19 [] voD1
B DETECTOR [ SOURCE HsY
Hso i ) wrx ] 15 18 [] vooz2
Hex H7Y [] 16 17 [] ver
HS1
Hey
Hs2
R 32-Lead SOW
we HTY
CAUTION: Use handling procedures necessary
1-19 for a static sensitive component.
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

CIRCUIT OPERATION

The SSI32R516 gives the userthe ability to address up
to 8 center-tapped ferrite heads and provide write drive
orread amplification. Head selection and mode control
is accomplished using the HSn, CS and R/W inputs as
shownintables 1 & 2. Internal pullups are provided for
the CS & R/W inputs to force the device into a non-
writing condition if either control line is opened acciden-
tally.

TABLE 1: Mode Select

CS R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
0 = Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R516 as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write current is toggled between the X and Y side of the
selected head on each high to low transition of the
Wirite Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

« Head open « Head center tap open
» WDI frequency too low « Device in read mode
« Device not selected » No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

To further assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 82Q x 60/Iw (Ilwin mA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R516 as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a high impedance state and
deactivates the internal write current source. This
facilitates muiti-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.



SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

RW | Read/Write: a high level selects read mode

WUS o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H7X /o] X,Y head connections

HOY-H7Y

RDX, RDY o* X, Y Read Data: differential read signal out

WC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12V

VvDD2 - Positive power supply for the center tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to +14 vDC
DC Supply Voltage VvDD2 -0.3to +14 VvDC
DC Supply Voltage VvCC -0.3to0 +6 vDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 vDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current Zero Peak W 90 mA
RDX, RDy Output Current lo -10 mA
VCT Output Current Ivet -90 mA
WUS OQutput Current Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temperature PDIP, Flat Pack

(10 sec Soldering) 260 °C
Package Temperature PLCC, SO

(20 sec Reflow) 215 °C
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SSI1 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VvDD1 10.8 12.0 13.2 vDC
DC Supply Voltage VvCC 4.5 5.0 55 vDC
Head Inductance Lh 5 10 uH
Damping Resistor RD | 32R516 only 500 2000 Q
_RCT Resistor RCT* | w=60mA 82 Q
Write Current W 10 60 mA
Junction Temperature Range Tj +25 +135 °C

*For lw = 60 mA. At other Iw levels refer to Applications Information that follows this specification.

DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Read/Idle Mode 30 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 20 mA
(sum of VDD1 and VDD2) Read Mode 40 mA
Write Mode 20 + Iw mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mwW
Read Mode 620 mW
Write Mode, IW = 45 mA, 800 mwW
RCT = 0Q
Write Mode, IW = 45 mA, 610 | mw
RCT = 110Q
Write: Mode, IW = 60 mA 680 mwW

RCT = 82Q
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL I/O
PARAMETER CONDITIONS MIN | NOM | MAX UNITS
VIL Input Low Voltage 0.8 VDC
VIH  Input High Voltage 2.0 vCC VvDC
+0.3
L Input Low Current VIL = 0.8V -0.4 mA
1H Input High Current VIH = 2.0V 100 UA
VOL  WUS Output Low Voltage IOL=8mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 HA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.9 vDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC <37V,
0<VDD1<8.7V
Write Current Range 10 60 mA
Write Current Constant “K” IW=10-60 mA 2.375 2.80 \Y
Ilwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 85 HA
RDX, RDY Output Offset Voltage Write/ldle Mode -20 +20 mvV
RDX, RDY Common Mode Write/ldle Mode 55 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 pA
Write/Idle Mode
READ MODE
Center Tap Voltage Read Mode 4.2 VvDC
Head Current (per side) Read or Idle Mode -200 200 pA
0<VCC <55V
0<VDD1<13.2V
Input Bias Current (per side) 45 LA
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 45 55 6.5 vDC

1-23




SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and IW = 35 mA, Lh =5 pH,

Rd = 750Q (32R516) only, f(WDI) = 5 MHz, CL(RDX, RDY) < 35 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R516 10K Q
32R516R 430 650 870 Q
WDI Transition Frequency WUS = low 125 kHz
READ MODE
Differential Voltage Gain Vin =1 mVpp @ 300 kHz,] 100 120 140 viv
RL(RDX), RL(RDY)
=1KQ
Dynamic Range AC Input Voltage, Vi, -3 mVpp
Where Gain Falls
by 10%. V +f = 300 KHz
Bandwidth (-3dB) |Zs| < 5Q, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.0 1.3 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 14 18 pF
Ditferential Input Resistance 32R516, f =5 MHz 2K Q
Differential Input Resistance 32R516R, f =5 MHz 350 800 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin =0 mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, +2.1 mA

RDX to RDY

1-24




SSI1 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNITS

R/W To Write Delay to 90% of 15 7 us
Write Current

R/W to Read Delay to 90% of 25 7 us

100 mV, 10 MHz Read
Signal Envelope or

to 90% decay of

Write Current

CSto Select Delay to 90% of Write 2 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope

CS to Unselect Delay to 90% Decay A 1.0 us
of Write Current
HSO0 - HS2 to any head Delay to 90% of 100 mV, .25 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 Iw =35 mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 w =35 mA 1.0 us
Head Current (Lh = 0 pH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 1 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
WDl _\ ’ \

TD1 ———
wus

s S\ _

(Ix-ly)

f
|

FIGURE 1: Write Mode Timing Diagram
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

READ
DATA

1.

+5V +12v

see Note 4 r
I 4

see Note 1
RCT

100 pF

1

0.1 uF 7T
- 2K vCC VDD1 VDD2 VCT
see Note 2
| MICROPROCESSOR |¢ wus HoX
| HoY %
HIX
o 13-
I LOGIC
14 SUPPORT HY
FILTER Hay
Hax
v
Note 3
o SS132R516 %—"
— RDX Hay
Hax
AGC Il RDY %‘J
AMPLIFIER I Hay
H5X
EXEg
HsY
SSI 32P541 READ DATA PROCESSOR
HeX
EES
HeY
H7X
'Y
7| %E—-
H7Y
WC  GND

RWC %
see Note 5

1

NOTES L

An external resistor, RCT, given by; RCT = 82 (60/lw) where lw is the zero-peak write current in mA,
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

Damping resistors not required on 32R516R versions.

Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

The power bypassing capacitor must be located close to the 32R516 with its ground returned directly
to device ground, with as short a path as possible.

To reduce ringing due to stray capacitance this resistor should be located close to the 32R516. Where
this is not desirable a series resistor can be used to buffer a long WC line. In multi-chip applications
a single resistor common to all chips may be used.

FIGURE 2: Applications Information




SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

HoX [] 1 28 [] GND GND [] 1 28 [] Hox
Hoy [| 2 27 [] NG ne ] 2 27 (] Hoy o
QO 5 89 & 8 k >
Hix [] 3 26 []TS [ 26 [] HIX g 2 2 2 ¢ ¢ 2
R/W o | | o | O I N §
Hiv [} 4 2 [] AW E ¢ 2 ] m (8 17 16 15 14 18 12 |
HaX 15 24 []we we]s 24 [] Hax Hs2 19 11 I HsX
H2y [ & 23 [] ROY ROY [ 6 23 [] Hey HS1 [] 20 10 1 H4Y
Max [| 7 3eRS16-6/ 22 [] RDX ROX ] el 1 Hax
3x [ 7 7 32R516RM-6 22 [] H3
32R516R-6 6 HSo [} 21 9 [] Hax
6 ¥ Y
Hav [] 8 Chaunets 2! [] Hso HSOE 8 Channels 21 [] H3Y RDX [ 22 32!515‘1;60 ﬁ/:fg?;sas 8] Hav
Hax [] o 20 [] Hs1 HS1 [] 9 20 [] Hax
RDY [] 23 7 [ HaX
Ha [] 10 19 [] Hs2 Hs2 [] 10 19 [] Hay
we H 24 6 [] Hay
Hex [ 11 18 [] vee vee [ 11 18 [] HsX
RW [ 25 5 1 H2X
HsY [] 12 17 [] wol woi [ 12 17 [] HsY 2 27 28 1 2 3 4/
L .~ | =T L=} T T =J
vet | 13 16 [] wus wus [] 13 16 [] ver 9 29 g Iz
voD2 [] 14 15 [] voD1 vDD1 [ 14 15 [] vop2 © 5 x < x =
28-Lead PLCC
28-Lead SOL 28-Lead SOL
Mirror Image
Hox [] 1 32 [] GND GND [] 1 32 [ Hox GNDE 1 24 [ nC
Hoy [] 2 31 [] NnC ne ] 2 31 [] Hoy Ne [] 2 23 []TS
HiIX ] 3 30 [] T8 cs[]s 30 [] HIX Hox [] 3 22 [1 RW
HIY [] 4 20 [] AW RW [] 4 29 [] H1Y Hoy [] 4 21 [] we
H2X [] 6 28 [] we wc[]s 28 [] Hax HIX[] 5 20 [] ROY
Hay [] 6 27 [] ROY ROY [| 6 27 [] Hay Hy [ 2RSS 19 1] rox
Hax [] 7 26 [] RDX ROX [] 7 26 [] Hax Hax [ 7 Cha:nels 18 [] Hso
32R516-8/ 32R516M-8/
HaY (18 oncene 25 1] Hso HSO [] 8 oo crms 25 |1 HIY Hay [ 8 17 ;| HS1
Hax [] o Cha:“e[s 24 [] Hs1 Hs1 [] Chaﬁne‘s 24 [] Hax Hax [] o 16 [] vee
Hay [] 10 23 [] HS2 Hs2 [] 10 23 [] Hay HaY [ 10 15 [] wo!
Hsx [] 11 22 [] vec vee [ 11 22 [] Hex vet [ 11 14 [] wus
HsY [] 12 21 tl WDI wol [] 12 21 [] Hsy vop2 [] 12 13 [] voo1
Hex [] 13 20 ;[ wus wus [] 13 20 [] Hex
Hev [] 14 19 [] voo1 vop1 [] 14 19 [] Hey 24-Lead SOL
Hix [] 18 18 [] voD2 ~vopz [] 15 18 [] H7X
H7Y [] 16 17 ] ver veT [] 18 17 [] H7Y
32-Lead SOW 32-Lead SOW

Mirror Image
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SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write

Device

PACKAGE PIN DESIGNATIONS (Continued)

1] Hox
[] Hoy
1] HIX
[ H1y
] Hax
[ Hay
[] Hax
] Hay
] Hax
1] Hay
1] HsX
1] HsY
1] Hex
1 Hey
[ H7X
1 H7Y

[l ver

Hox [] 1 34 [] GND GND 11 34
Hoy [] 2 33 [ ne ne [] 2 33
HIX ] 3 32 [] nC Nne ] 3 32
HIY [] 4 31[] TS CS[]a 31
HaX [ s 30 [] RW RW [ s 30
Hay [] 6 29 [] we we []s 29
HaX [] 7 28 [] RDY ROY [] 7 28
Hav [ 8 27 [] RDX ROX [| 8 27
HaX ]9 aors16-e 26 [] HSO HS0 [1 9 somsiess 26
32R516R-8 32R516R-8
HaY [} 10 8-Channels 25 [] HS1 Hs1 [] 10 8-Channels 25
stE 1 24 [] Hs2 Hs2 [] 11 24
HsY [] 12 23 [] vee vee ] 12 23
Hex [| 13 22 [] woi wol [} 13 22
Hey [] 14 21 [] wus wus [] 14 21
H7X [} 15 20 [] NnC Ne ] 1s 20
H7Y ] 16 19 [] voD1 voo1 ] 16 19
vet [ 17 18 {] voD2 vooz [} 17 18
34-Lead SOL 34-Lead SOL
Mirror Image
THERMAL CHARACTERISTICS: 6ja

24-lead SOL 75°C/W

28-lead PLCC 65°C/W

SOL 75°C/W

32-lead Sow 60°C/W

34-lead SOL 70°C/W

44-lead PLCC 50°C/W
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

1

ORDERING INFORMATION

SS132R516R

PART DESCRIPTION ORDER NO. l PKG. MARK
SSI 32R516
4-Channel SOL 32R516-4CL 32R516-4CL
6-Channel PLCC 32R516-6CH 32R516-6CH
6-Channel SOL 32R516-6CL 32R516-6CL
8-Channel SOW 32R516-8CW 32R516-8CW
8-Channel SOL 32R516-8CL 32R516-8CL

4-Channel SOL

32R516R-4CL

32R516R-4CL

6-Channel PLCC

32R516R-6CH

32R516R-6CH

6-Channel SOL

32R516R-6CL

32R516R-6CL

8-Channel SOW

32R516R-8CW

32R516R-8CW

8-Channel SOL

32R516R-8CL

32R516R-8CL

SSI 32R516M

6-Channel SOL

32R516M-6CL

32R516M-6CL

8-Channel SOW

32R516M-8CW

32R516M-8CW

8-Channel SOL

32R516M-8CL

32R516M-8CL

SSI 32R516RM

6-Channel SOL

32R516RM-6CL

32R516RM-6CL

8-Channel SOW

32R516RM-8CW

32R516RM-8CW

8-Channel SOL

32R516RM-8CL

32R516RM-8CL

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting fromits use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

1292 - rev 1-29 ©1989 Silicon Systems, Inc.
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A TDK Group J Company
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SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

DESCRIPTION

The SSI 32R5161R is a bipolar monolithic integrated
circuit designed for use with a center-tapped ferrite or
MIG recording heads. The SSI 32R5161R offers the
performance upgrades of the SSI 32R511 along with
improved head port characteristics and increased
read gain. It provides a low noise read path, write
current control, and data protection circuitry for as
many as 10 channels. The SSI 32R5161R requires
+5V and +12V power supplies and is available in a
variety of packages.

September 1992
FEATURES

* High performance

Read mode gain = 150 V/V

Input noise = 1.3 nV/YHz maximum
Input capacitance = 18 pF

Write current range = 10 mA to 60 mA

* Enhanced system write to read recovery time

* Power supply fault protection

* Designed for center-tapped ferrite or MIG heads
* Programmable write current source

* Easily multiplexed for larger systems

* Includes write unsafe detection

* TTL compatible control signals

* 45V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
VDDl VCC  GND wus vDD2 VCT
_ I A
e ]: T T T Hox [] 1 36 [] aND
= Hoy [] 2 35 [] Hs3
WRITE CENTER HOX
UNSAFE TAP HIX [ 3 U Ts
DETECTOR DRIVER Hoy
. f * f HIY [] 4 3 [] RW
HIX
R i MODE | L H2x [] 5 32 [] we
| SELECT READ H1Y
cs O b BUFEER PSEA:;P H2Y [] 6 31 [] ROY
A H2X
RDX Hax [} 7 % [] ROX
< < MULTIPLEXER | oy
RDY N Hay [| 8 29 [] Hso
H3x Hax ] o 28 [] Hst
°| > HaY Hay [] 10 27 [] Hs2
WO! [ v T Op—— e Hax HsX [} 11 2 [] vee
IWORE - DRIVER HaY Hsy [] 12 25 [] woi
VOLTAGE 7 : »| WRITE H5X Hex [} 13 24 []wus
Sl OFAULT [ ::| CURRENT
| pETECTORT™ *| SOURCE HSY HeY [] 14 23 (] voD1
HSo e HeX Hix ] 15 22 [] voD2
HS1 HeY H7Y ] 18 21 [] ver
HS2 H7X Hex [] 17 20 [] Hoy
we WY Hay [] 18 19 [] HoX
HS3
36-LEAD SOM

HOY HOX H8Y H8X

0992 - rev.
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1-31 for a static sensitive component.




SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

CIRCUIT OPERATION

The SSI32R5161R gives the userthe ability to address
up to 10 center-tapped ferrite heads and provide write
drive or read amplification. Head selection and mode
control is accomplished using the HSn, CS and R/W
inputs as shown in tables 1 & 2. Internal pullups are
provided for the CS & R/W inputs to force the device
into a non-writing condition if either control line is
opened accidentally.

TABLE 1: Mode Select

CcS RW MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS3 HS2 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 0 1 9
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R5161R as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write currentis toggled betweenthe X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

1-32

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Wirite Unsafe open collector output:

« Head open » Head center tap open
« WDI frequency too low - Device in read mode
« Device not selected » No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

Tofurther assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistorvalue is 82Q x 60/Iw (lwinmA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R5161R as a low noise differen-
tial amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a high impedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing: the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.



SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device |

PIN DESCRIPTION

NAME 110 DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

RW | Read/Write: a high level selects read mode

wWuSs o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H7X /10 X,Y head connections

HOY-H7Y

RDX, RDY o* X, Y Read Data: differential read signal out

wC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12V

VDD2 - Positive power supply for the center tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3t0 +14 vDC
DC Supply Voltage vDD2 -0.3to +14 vDC
DC Supply Voltage VCC -0.3t0 +6 vDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 VvDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current Zero Peak " 90 mA
RDX, RDy Output Current lo -10 mA
VCT Output Current Iver -90 mA
WUS Output Current Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temperature PDIP, Flat Pack

(10 sec Soldering) 260 °C
Package Temperature PLCC, SO

(20 sec Reflow) 215 °C
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SSI 32R5161R

10-Channel Ferrite/MIG

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage vDD1 10.8 12.0 13.2 vDC
DC Supply Voltage vcC 4.5 5.0 55 vDC
Head Inductance Lh 5 10 uH
RCT Resistor RCT* | w=60mA 82’ Q
Write Current W 10 60 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 60 mA. At other Iw levels refer to Applications Information that follows this specification.
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Read/Idle Mode 30 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 20 mA
(sum of VDD1 and VDD2) Read Mode 40 mA
Write Mode 20 + Iw mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mw
Read Mode 620 mw
Write Mode, IW = 45 mA, 800 mwW
RCT = 0Q
Write Mode, IW = 45 mA, 610 mw
RCT = 110Q
Write Mode, IW = 60 mA 680 mw

RCT = 82Q




SSI 32R5161R
10-Channel Ferrite/MIG

Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL 1/O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
VIH  Input High Voltage 2.0 vCC vDC
+0.3
liL Input Low Current VIL = 0.8V -0.4 mA
IH Input High Current VIH = 2.0V 100 HA
VOL  WUS Output Low Voltage IOL = 8 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 HA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.9 vDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 60 mA
Wirite Current Constant “K” IW =10 -60 mA 2.375 2.80 \Y
Iwc to Head Current Gain 0.99 mMA/MA
Unselected Head Leakage Current 85 HA
RDX, RDY Output Offset Voltage Write/Idle Mode -20 +20 mv
RDX, RDY Common Mode Write/Idle Mode 55 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY = 6V -100 100 pA
Write/ldle Mode
READ MODE
Center Tap Voltage Read Mode 4.2 VvDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC <55V
0<VDD1<13.2V
Input Bias Current (per side) 45 pHA
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 4.5 55 6.5 vDC
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SSI 32R5161R

10-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING

(Unless otherwise specified, recommended operating conditions apply and IW = 35 mA, Lh =5 pH,
f(WDI) = 5 MHz, CL(RDX, RDY) < 35 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 430 650 870 Q
WDI Transition Frequency WUS = low 125 kHz
READ MODE
Differential Voltage Gain Vin =1 mVpp @ 300 kHz,| 120 150 180 VIV
RL(RDX), RL(RDY)
=1KQ
Dynamic Range AC Input Voltage, Vi, -3 mVpp
Where Gain Falls
by 10%. V + f = 300 KHz
Bandwidth (-3dB) |Zs| < 5Q, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.0 1.3 nV/AHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 14 18 pF
Differential Input Resistance 32R5161R, f = 5 MHz 350 800 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin = 0 mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, +2.1 mA
RDX to RDY
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SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS

R/W To Write Delay to 90% of 15 7 us
Write Current

R/W to Read Delay to 90% of .25 7 us

100 mV, 10 MHz Read
Signal Envelope or

to 90% decay of

Write Current

CS to Select Delay to 90% of Write 2 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope

CS to Unselect Delay to 90% Decay A 1.0 us
of Write Current
HSO0 - HS2 to any head Delay to 90% of 100 mV, .25 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 lw =35 mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 Iw=35mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 1 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
WDI _\ [ \

— TD2 —’l TD1 >

— TD3
HEAD / \ \
CURRENT /
(x-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

+5V +12v
see Note 3 r
100 pF T 1 see Note 1
= RCT

1

01 uF T
— 2K VvCC VDD1 VDD2 VCT
$| MICROPROCESSOR |¢ s wuUs Hox
l HoY
N HIX
b RW
A LOGIC .
14 SUPPORT HIY
» TS Hax
FILTER Hay
I Hax
see INE“’ 2 SS132R5161 ’
I RDX Hay
4 E "
AGC |L RDY 3
oK AMPLIFIER ! Hay

READ Q D LEVEL HsX
DATA QUAL

HsY
HeX

SSI 32P541 READ DATA PROCESSOR

HeY
H7X

H7Y
H8X

H8Y
HaX

WL LT

Hay

WC  GND

RWC %
see Note 4 Y

NOTES

1. Anexternal resistor, RCT, given by; RCT = 82 (60/lw) where Iw is the zero-peak write current in mA,
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

2. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

3.  Thepowerbypassing capacitor must be located close to the 32R5161R with its ground returned directly
to device ground, with as short a path as possible.

4.  To reduce ringing due to stray capacitance this resistor should be located close to the 32R5161R.
Where this is not desirable a series resistor can be used to buffer a long WC line. In multi-chip
applications a single resistor common to all chips may be used.

FIGURE 2: Applications Information
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SSI 32R5161R

10-Channel Ferrite/MIG

Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)
Hox [] 1 36 [] GND
Hoy |j 2 35 [ HS3
Hix [} 3 4 []Ts
HiY [| 4 33 [] RW
Hax |: 5 32 [Jwe
Hey [ 6 31 [] RDY
Hax [] 7 30 [] ADX
Hay |j 8 29 g HSO
Hax [] 9 28 [] Hs1
Hay [] 10 27 [] Hs2
Hsx [} 11 26 [] vee
HsY [] 12 25 [] WDl
Hex [} 13 24 [] wus
Hey [| 14 23 [ voo1
WX [ 15 22 [] voD2

THERMAL CHARACTERISTICS: 6ja WY Qv 2 fver
Hex [ 17 20 [] Hoy

36-lead SOM 50°C/W ey ] 1 19 [] Hox
36-Lead SOM
ORDERING INFORMATION
PART DESCRIPTION ORDERING NO. PKG. MARK

SSI 32R5161R Read/Write Device

10-Channel SOM ]

32R5161R-10CM

32R5161R-10CM

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other
rights of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems.
Silicon Systems reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to

verify that the data sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 5673-6914
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©1989 Silicon Systems, Inc.
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‘I - SSI 32R528R
Jlé‘v’ld' JM® 9-Channel Thin Film

A TDK G:c#)ompany Read/Write Device
Preliminary Data

November 1991
DESCRIPTION FEATURES

The SSI 32R528R Read/Write device is a bipolar
monolithic integrated circuit designed for use with
two terminalthin film recording heads. It provides a low
noise read amplifier, write current control and data
protection circuitry for eight or nine channels. Power

High performance:
Read mode gain = 150 V/V
Input noise = 0.85 nV/YHz max.
Input capacitance = 35 pF max.

supply fault protection is provided by disabling the write Write current range = 10 mA to 40 mA
current generator during power sequencing. System Head voltage swing =7 Vpp
write to read recovery time is significantly improved by Write current rise time = 9 ns

controlling the read channel common mode ‘output
voltage shift in the write mode. It requires +5V and  * Enhanced system write to read recovery time

+12V power supplies and is available in a 36 SOM ¢ Differential ECL-like Write Data input
package. A mirror image pinout option is available to
simplify flex circuit layout in multiple R/W device appli- * Power supply fault protection

cations. The SSI32R528R provides internal 700Q ¢ Compatible with two & three terminal TFH

damping resistors. * Write unsafe detection
* 45V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
VvDD1 vCC GND wus vDD2
(O O- Hox [ 1 36 []GND
T Hoy (] 2 35 [THS3
WRITE
UNSAFE HiIX [] 3 34 TS
D;mm my [ 4 33 [ AW
R 1 H2X q 5 32 ﬁwc
READ:
Ts | Boreer i H2Y E 6 31 aaoY
RDX - H3X [ 7 30 []RDX
T R
RDY <\ < MULTIPLEXE v [ 8 20 fuso
£ Hax [] 9 28 [JHS1
wo { %o S_ Hav [] 10 27 Hs2
wo : b WRITE HsX [ 11 26 [Jvce
WDFF DRIVER wsy O 12 25 wp
= - WRITE
ey : CURRENT Hex [} 13 24 WD
| DETECTOR $»{ SOURCE Hey [] 14 23 bWUS
we I Hrx [ 15 22 []vDD!1
Hso H7Y [} 16 21 []vpD2
Hst Hex [ 17 20 JNC
Hs2 HaY [| 18 19 [INC
Hss 36-Lead SOM
CAUTION: Use handling procedures necessary

for a static sensitive component.
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SSI 32R528R
9-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R528R addresses up to nine two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode control is accomplished
with pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R528R as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled betweenthe
X and Y direction of the selected head on each low to
high transition of the WD, Write Data Input.

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, i.e. into the X-port.

The magnitude of the write current (0-pk) given by:

w=_VYwe

RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
from pin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

Ix,y =__L

1+RhRd

where:

Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age fault or power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
the WD/WD Tlines, after the fault is corrected, are re-
quired to clear the WUS flag.

« Device in read mode
« No write current

» WD frequency too low
» Device not selected
» Head open

Power dissipation in Write Mode may be reduced by

placing a resistor, Rw, between VDD1 and VDD2. The
resistor value should be chosen such that Iw Rw < 3.0V
for an accompanying reduction of (Ilw)? Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R528R as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs 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 at the write
mode value, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse Detec-
tion circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

cs RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2; Head Select
HS3 HS2 HS1 HSO0 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
0 = Low level 1 = High level
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Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS3 | Head Select: TTL level

CS | Chip Select: a low TTL level enables the device

RW | Read/Write: a high TTL level selects Read mode

WuUS o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WD, WD | Differential Write Data inputs: a positive transition on WD toggles the direction
of the head current

HOX - H8X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H8Y

RDX, RDY o X, Y Read Data: differential read data output

wWC * Write Current: used to set the magnitude of the write current

vCC - +5V Logic Circuit Supply

VDD1 - +12V

VDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation outside these rating limits may permanently damage the device.

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1, 2 -0.3to +14 vDC
VCC -0.3to +7 VvDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 vDC
WUS Pin Voltage Range Vwus -0.3t0 +14 VvDC
Output Current RDX, RDY o 10 mA
wus Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% VvVDC
VDD2 VDD1 - 3.0 to VDD1 VDC
vCC 5+10% vDC
Operating Temperature Tj 0to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - - 42 mA
Write Mode - - 50 mA
Idle Mode - - 22 mA
VDD2 Supply Current Read Mode - - 200 HA
Write Mode - - Iw+0.4 mA
Idie Mode - - 200 pA
VCC Supply Current Read Mode - - 68 mA
Write Mode - - 48 mA
Idle Mode - - 55 mA
Power Dissipation (Tj = +135°C) Read Mode - - 850 mwW
Write Mode: Iw = 20 mA, - - 1100 mwW
VDD2 = VDD1
Write Mode:lw = 40 mA, - - 1200 mw
VDD1 - VDD2 = 3.0V
Idle Mode - - 550 mwW
WD, WD Input Low Current (lIL1) VIL1 = VCC -1.625V B 80 WA
WD, WD Input High Current (liH1) VIH1 = VCC -0.72V 100 HA
WD, WD Input Low Voltage (VIL1) VCC VCC vDC
-1.870 -1.625
WD, WD Input High Voltage (VIH1) VCC VCC VvDC
-1.00 | -0.720
R/W, CS, HS0-HS3 VIL2 = 0.8V -0.4 mA
Input Low Current (lIL2)
R/W, CS, HS0-HS3 VIH2 = 2.0V 100 pHA
Input High Current (IIH2)
R/W, CS, HS0-HS3 0.8 vDC
Input Low Voltage (VIL2)
R/W, CS, HS0-HS3 2.0 vDC
Input High Voltage (VIH2)
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SSI 32R528R
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DC CHARACTERISTICS (Continued)
PARAMETER CONDITIONS MIN NOM MAX UNITS
WUS Output Low Voltage (VOL) ILUS = 8.0 mA 0.5 vDC
VDD Fault Voltage 8.5 - 10.0 vDC
VCC Fault Voltage 3.5 - 4.2 vDC
Head Current (HnX, HnY) Write Mode, 0 < VCC < 3.5V -200 - +200 HA

0<VDD1<85V

Read/Idle Mode -200 - +200 pA

0<VCC <55V

0<VDD1<13.2V

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh = 1.0 uH, Rh = 30Q
and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX | UNITS
WC Pin Voltage (Vwc) 1.57 1.65 1.73 \
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R528R 500 700 950 Q
WD Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 0 - pk 10 - 40 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20 pF and
RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN | NOM |MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 1 MHz 125 - 175 VIV
Bandwidth -1dB | |Zs| <5Q, Vin=1 mVpp 25 - - MHz
-3dB | |Zs| < 5Q, Vin=1 mVpp 45 - - MHz
Input Noise Voltage BW=15MHz, Lh=0,Rh=0 - 0.62 |0.85 | nVAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R528R | Vin=1mVpp, f =5 MHz 300 - - Q
Resistance
Dynamic Range Peak-to-peak ac input voltage 6 - - mVpp
where gain falls to 90% of its
small signal value, f =5 MHz
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READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Common Mode Rejection Ratio Vin = 0 VDC+100 mVpp @ 5 MHz 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -360| - |+360| mVv
RDX, RDY Common Mode Read Mode 22 | 29 | 36 | VDC
Output Voltage Write Mode - 29 - vDC
Single Ended Output Resistance f=5MHz - - 40 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA

SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh = 1.0 yH, Rh = 30Q
and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 80% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV 10 MHz - 0.6 us

Read signal envelope or to 90%
decay of write current

CS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100 mV 10 MHz Read
signal envelope
CSto Unselect - Delay to 10% of write current - 0.6 us
HSn
HSO, 1, 2, 3 to any Head Delay to 90% of 100 mV 10 MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current ‘
Prop. Delay - TD3 From 50% points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WD has 50% duty cycle and 1ns - 1 ns

rise/fall time, Lh=0uh, Rh=0Q

Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
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(WD -WD)
]

<— TD2 —»I

wus \

—

— TD1 ——P

TD3
CURRENT , \ \
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 32R528R 390 420 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R528R 310 350 Q
Differential Input Capacitance (Max.) 33 35 pF

1-47



SSI 32R528R
9-Channel Thin Film

Read/Write Device

PACKAGE PIN DESIGNATIONS

THERMAL CHARACTERISTICS: @ ja

(Top View) | 36-Lead SOM | 50°C/W I

Hox [] 1 36 []1GND GND [] 1 36 ] Hox
Hoy [] 2 35 [JHS3 HS3 [[ 2 35 [] Hoy
HiIX ] 3 34 [1TS C§ﬁ3 34 [] HIX
HIY [] 4 33 [JRW RW [] 4 33 [] H1Y
Hex [] 5 2 fjwe wei s 32 ] Hox
Moy [] 6 31 [JROY ROY [] 6 31 (] Hy
Hax ] 7 30 [} RDX ROX [ 7 30 ] Hax
H3Y (] 8 29 [} Hso Hso [ 8 29 [] Hay
Hex (] 9 28 [} Hst HSt [| 9 28 [] Hax
Hay [] 10 27 [ Hs2 Hs2 [| 10 27 [] Hay
Hsx ] 11 2 []vce vee [ 1 26 [] Hsx
HeY [] 12 25 [Jwp wo [] 12 25 [] HsY
Hex ] 13 24 jwrs WD (] 13 24 (] Hex
Hey ] 14 23 [Jwus wus [| 14 23 [] Hey
H7X [] 15 22 []vDD1 vDD1 [] 15 22 (] H7x
H7Y [] 16 21 [Jvoo2 vDD2 | 16 21 ;H7v
HeX [} 17 20 jwc Ne [ 17 20 :Hex
Hey [] 18 19 [INC e [ 18 19 ] Hay

36-Lead SOM 36-Lead SOM Mirror

ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK

SSI 32R528R with Internal Damping Resistor

9-Channel SOM

32R528R-9CM

| 32R528R-9CM

SSI1 32R528R Mirror Image with Damping Resistor

9-Channel SOM

32R528RM-9CL

I 32R528RM-9CL

Preliminary Data: Indicates a product not completely released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet

is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 673-6914

©1989 Silicon Systems, Inc.
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J J Jm ? 14-Channel Two-Terminal
A TDK Group J Company

Read/Write Device

Advance Information

November 1991
DESCRIPTION FEATURES
The SSI 32R5281R Read/Write device is a bipolar * High performance:
monolithic integrated circuit designed for use with two- Read mode gain = 250 V/V
terminal thin-film recording heads. It provides a low Input noise = 0.85 nV/YHz max.
noise read amplifier, write current control and data Input capacitance = 35 pF max.
protection circuitry forup to 14 channels. Power supply Write current range = 10 mA to 40 mA
fault protection is provided by disabling the write cur- Head voltage swing = 7 Vpp
rentgenerator during power sequencing. Systemwrite Write current rise time = 9 ns

to read recovery time is significantly improved by * Enhanced system write to read recovery time
controllmg.th'e read c.hannel common mode output  « pifferential ECL-like Write Data input

voltage shift in the write mode. It requires +5V and

+12V power supplies and provides internal 700Q °* Power supply fault protection

damping resistors. * Write unsafe detection -

* +5V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
Hox (] 1 44 []H13Y
Hoy [ 2 43 [] H13Xx
HIX [] 3 42 [1GND
HIY [| 4 41 EHSG
H2x [] 5 40 [1TS
H2y [| 6 39 [1RW
Hax [] 7 38 [Jwc
Hay [] 8 37 [} RDY
Hax [| 9 36 [] RDX
Hay [] 10 35 [] HSO
HsX [| 11 34 []Hs1
HsY [] 12 33 [JHS2
Hex [| 13 32 [Jvce
Hey [| 14 31 Jwp
H7X [] 15 30 [JWD
H7Y [| 16 29 [Jwus
Hex [| 17 28 [] GND
Hay [| 18 27 [} vbD
HoX [| 19 26 [] H12Y
Hay [| 20 25 []H12X
H10X [| 21 24 [JH1Y
Hioy [| 22 23 [JH11X

44-LEAD SOM
CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R5281R
14-Channel Two-Terminal
Read/Write Device

CIRCUIT OPERATION

The SSI 32R5281R addresses up to 14 two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode controlis accomplished
with pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
will force the device into a hon-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R5281R as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the X and Y direction of the selected head on each low
to high transition on the WD, Write Data input. (See
figure 1.)

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, i.e., into the X-port.

The magnitude of the write current (0-pk) is given by:
Iw=—\{£(i
Rwce
where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor Rwc, connected from
pin WC to ground. In multiple device applications, a
single Rwc resistor may be made common to all de-
vices. The actual head current Ix, y is given by:

Ix,y =W

1+RhRd

where:

Rh = head resistance + external wire resistance, and

Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two positive transitions on
the WD, Write Data input line, after the fault is cor-
rected, are required to clear the WUS flag.

» Device in read mode
* No write current

+ WD frequency too low
« Device not selected
» Open head

1-50

READ MODE

The read mode configures the SSI32R5281R as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs 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 at the write
mode value, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse Detec-
tion circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire-OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE

0 0 Write

0 1 Read

1 0 Idle

1 1 Idle

TABLE 2: Head Select
HS3 HS2 HS1 HSO0 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 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
0 = Low level 1 = High level



SSI 32R5281R
14-Channel Two-Terminal
Read/Write Device

PIN DESCRIPTION

NAME TYPE DESCRIPTION

HSO - HS3 | Head Select

CcS | Chip Select: a low level enables the device

RW I Read/Write: a high level selects Read mode

WUS o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WD, WD | Differential Write Data inputs: a positive transition on WD toggles the direction
of the head current

HOX - H13X 1/e] X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H13Y

RDX, RDY o* X, Y Read Data: differential read data output

wC * Write Current: used to set the magnitude of the write current

VvCC - +5V Logic Circuit Supply

vDD - +12V

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation outside these rating limits may permanently damage the device.
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD -0.3to +14 vDC
vcC -0.3t0 +7 vDC
Write Current w 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 VvDC
Head Port Voltage VH -0.3to VDD2 +0.3 VvDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Output Current RDX, RDY lo -10 mA
wus lwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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SSI 32R5281R

14-Channel Two-Terminal

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD 12+ 10% VvDC
VCC 5+ 10% VvDC

Operating Temperature Tj +25to +135 °C

DC CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply.

PARAMETER CONDITIONS MIN NOM MAX | UNITS

VDD Supply Current Read Mode - 30 TBD mA
Write Mode - 39 TBD mA
Idle Mode 12 TBD mA

VCC Supply Current Read Mode 50 TBD mA
Write Mode - 32 TBD mA
Idle Mode - 43 TBD mA

Power Dissipation (Tj = +135°C) Read Mode - 800 mw
Write Mode: Iw = 20 mA, - - 1000 mw
Idle Mode - 360 570 mwW

WD, WD Input Low Current (lIL1) VIL1 = VCC -1.625V 80 HA

WD, WD Input High Current (lIH1) VIH1 = VCC -0.72V 100 pA

WD, WD Input Low Voltage (VIL1) VCC VCC vDC

-1.870 -1.625
WD, WD Input High Voltage (VIH1) vce vce vDC
-1.00 -0.720

R/W, TS, HS0-HS3 VIL2 = 0.8V -0.4 mA

Input Low Current (lIL2)

R/W, CS, HS0-HS3 VIH2 = 2.0V 100 uA

Input High Current (1IH2)

R/W, CS, HS0-HS3 0.8 vDC

Input Low Voltage (VIL2)

R/W, CS, HS0-HS3 2.0 vDC

Input High Voltage (VIH2)

WUS Output Low Voltage (VOL) lol = 8 mA - - 0.5 VvDC

VDD Fault Voitage 8.5 - 10.0 vDC

VCC Fault Voltage 3.5 - 4.2 vDC




SSI 32R5281R 1
14-Channel Two-Terminal
Read/Write Device

DC CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX | UNITS

Head Current (HnX, HnY) Write Mode, -200 - +200 A
0<VCC <35V
0<VDD1<85V

Read/ldle Mode, -200 - +200 pA
0<VCC<55V
0<VDD1<13.2V

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh =500 nH, Rh = 30Q
and f(WD) = 5 MHz.

WC Pin Voltage (Vwc) - |1.6515% - \"
Differential Head Voltage Swing Iw =40 mA 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 500 700 950 Q
WDI Transition Frequency WUS = low 1.7 - - MHz

WUS = high - - 500 kHz
Write Current Range 10 - 40 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and
RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN | NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 210 | 250 | 290 { VN
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp 25 | 40 - MHz
-3dB | |Zs|<5%, Vin=1 mVpp 35 | 55 - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.62 | 0.85| nVAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input Resistance Vin = 1 mVpp, f =5 MHz 300 - - Q
Dynamic Range Peak-to-peak AC input voltage 2.0 - - mVpp

where gain falls to 90% of its
small signal value, f = 5 MHz

Common Mode Rejection Ratio Vin =0 VDC+100 mVpp @ 5 MHz| 54 - - dB

Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC

Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
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SS1 32R5281R

14-Channel Two-Terminal

Read/Write Device

READ CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX UNITS

Output Offset Voltage -400 - +400 mV

RDX, RDY Common Mode Read Mode or Write Mode |Vce -2.5|Vec - 2.1 Vec-1.7 | VDC

Output Voltage

Single Ended Output Resistance f=5MHz - - 30 Q

Output Current AC Coupled Load, 3.2 - - mA
RDX to RDY

SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh =500 nH, Rh = 30Q

and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN MAX UNITS
R/W
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CcS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6 us
HSn
HS0, 1, 2, 3 to any Head Delay to 90 % of 100mV 10MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.0 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50 % points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WD has 50 % duty cycle and - 0.5 ns
1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns




SSI 32R5281R
14-Channel Two-Terminal
Read/Write Device

«— TD2 --»I “« D —>
wus \ y
— 03

HEAD
CURRENT
(Ix-ly) )

FIGURE 1: Write Mode Timing Diagram

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj =25°C Tj=135°C UNITS
input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 390 420 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj =135°C UNITS
input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 310 350 Q
Differential Input Capacitance (Max.) 33 35 pF

1-55



SSI 32R5281R
14-Channel Two-Terminal
Read/Write Device

PACKAGE PIN DESIGNATIONS
(Top View)

HOX
HoY
H1X (]
HIY []
Hax []
Hay (]
H3X |j
H3Y (]
HaX []
Hay [
H5X (]
HsY []
HeX []
HeY (]
H7X
H7Y
H8X
HaY
HOX
HoY []

H10X ﬁ

H10Y 4;

44-Lead SOM

44 [TH1ay
43 JH13X
42 [JGND
41 [THs3
40 TS

39 [JRW
38 [Jwe

37 [JRDY
36 []RDX

© ® N DA W N -

THERMAL CHARACTERISTICS: Qja

44-Lead SOM 50°C/W
44-PLCC 60°C/W
> X N
> X > X > X ™ o [
- - - - Z
LTI LP
| e S Y s O s Y e Y s Y e Y s O s O e Y |
/6 5 4 3 2 1 44 43 42 41 40 )
H3X[]7 0 39[] RW
H3Y []8 38[1WC
Hax[}9 37[] RDY
H4Y [] 10 36 ] RDX
H5X [] 11 35[] HSO
HsY [] 12 34[] HS1
HeX [] 13 33[] HS2
HeY [] 14 32[] vee
H7X[] 15 31[JWD
H7Y [] 16 30[]WD
H8X [] 17 29} WUs
\_18 19 20 21 22 23 24 25 26 27 28
O 0070700000 00T I J
> X > X > X > X > 0 A
G == e R O 4
I I T T I T o

44-Pin PLCC

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use

for final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other
rights of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems.
Silicon Systems reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to

verify that the data sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

©1989 Silicon Systems, Inc.
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SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

DESCRIPTION

The SSI 32R1200/1201 are bipolar monolithic inte-
grated circuits designed for use with center-tapped
ferrite or MIG recording heads. They provide a low
noise read path, write current control, and data protec-
tion circuitry for as many as 4 channels. Power supply
fault protection is provided by disabling the write cur-
rent generator during power supply switching. A power
down mode (idle) is provided to reduce power con-
sumptionto lessthan 10 mW. The SSI132R1201 option
provides a write current boost feature which can be
selected without using additional external resistors.

The SSI 32R1200R/1201R option provides internal
750Q damping resistors. Both devices require only a
+5V power supply and are available in surface mount
packages.

August 1992
FEATURES

* 45V only power supply
* Low power
= Pd < 200 mW read mode
= Pd < 10 mW idle mode
* High Performance
= Read mode gain = 200 V/V
= Input noise = 1.2 nV/{Hz max.
= Input capacitance = 17 pF max.
= Write current range = 15 - 50 mA
= Head voltage swing = 6.0 Vpk

* Designed for center-tapped ferrite or MIG
heads

* TTL selectable write current boost
* Power supply fault protection

* Includes write unsafe detection

¢ Enhanced Write to Read recovery

0892 - rev.

BLOCK DIAGRAM

wus veT

PIN DIAGRAM

il mumpLexer

GND [] 1 24 [] NnC
Ne ] 2 23 [] TS
X Hox [] 3 22 [1 RW
HoY Hoy [] 4 21 [] we
HIX [ 5 20 [] RDY
HiX
H1Y [| 6 32R1201 19 [] RDX
4
HIY Hex [| 7 Channels 18 [] Hso
7
o Hav [] 8 17 [] Hs1
Hax [] o 16 [] vced
ey Hay [] 10 15 [] wol
o vet ] 1 14 [] wus
veea [ 12 13 [] WBOOST
H3Y
24-Pin SOL, VSOP

WBOOST *
* Not available in 20-pin SOL

CAUTION: Use handling procedures necessary
for a static sensitive component.

Advance Information



SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

DESCRIPTION

WRITE MODE

A source of recording current is provided to the head
centertap by an internal voltage reference, VCT. The
current is conducted through the head alternately into
an HnX terminal or an HnY terminal according to the
state of aninternalflip-flop. The flip-flop is triggered by
the negative transition of the Write Data Input line
(WDI). A proceeding read mode selection initializes
the write data flip-flop, WDFF, to pass write current
through the “X” side of the head. The write current
magnitude is determined by the value of an external
resistor Rwc connected between WC terminal and
GND, and is given by:

Iw = K/Rwc, where K = Write Current Constant

In addition, this current can be given a 30% boost
without switching in additional resistance values by
pulling WBOOST low (32R1201/1201R only).

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
level will be present at the Write Unsafe (WUS) termi-
nal if any of the following write fault conditions are
present:

® Headopen

* Head center tap open

® Head shorted

* Head shorted to ground

* No write current

® WDI frequency too low

¢ Device in read or idle mode

The Write Unsafe output is open-collector and is usu—l

ally terminated by an external resistor connected to
VCC. Two negative transitions on WDI, after the fault
is corrected, will clear the WUS flag.

A safe condition, WUS low, requires alternating volt-
age spikes on both HnX and HnY that exceed VCT +
1.5V atarate equalto or higher than the Minimum Rate
of WDI for Safe condition.

In addition, the power supply voltage level is monitored
by a circuit that inhibits the write current if VCC is too
low to permit valid data recording.

READ MODE

In Read Mode, (RW high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are emitter follower sources, providing low impedance
outputs. The amplifier gain polarity is non-inverting
between HnX, HnY inputs and RDX, RDY outputs.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Powerconsumptioninthis
mode is held to a minimum.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are de-
scribed in Table1 and Table 2.

TABLE 1: Head Select Table

Head Selected HS1 HSO
0 0 0
1 0 1
2 1 0
3 1 1
TABLE 2: Mode Select Table
Mode Selected | Indicating &
Select Mode Fault Outputs
CS RW WUS
1 X Idle off
0 1 Read off
0 0 Write on
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SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

PIN DESCRIPTION

NAME 110 DESCRIPTION

HS0-HS1 | Head Select. Logical combinations select one of four Heads. See Table 1

CS 1 Chip Select: a low level enables device. Has internal pull-up resistor.

RW | Read/Write:a high level selects read mode. Has internal pull-up resistor.

WuS o* Write Unsafe: a high level indicates an unsafe writing condition

WDI 1 Write Data In: negative transition toggles direction of head current

HOX-H3X 7o) X, Y head connections

HOY-H3Y

RDX, RDY o* X, Y Read Data: differential read signal output

WC - Write Current: used to set the magnitude of the write current

WBOOST* 1 A logic low signal on this pin increases the magnitude of write current by
typically 30%

VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

GND - Ground

*  When more than one R/W device is used, these signals can be wire OR’ed with unselected R/W devices.
** WBOOST available in 32R1201 only (16 and 24-pin options)

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to GND. Currents into device are positive.)

PARAMETER RATING

DC Supply Voltage VCC -0.3t0 +6 VDC

Digital Input Voitage Range -0.3to VCC +0.3VDC
HS1, HS0, WDI, RW, CS, WBOOST

Head Port Voltage Range VH -0.3to VCC + 3.0 VDC
Write Current Pin Voltage Vwe -0.3t0 VCC + 0.3 VDC
WUS Pin Voltage Range Vwus -0.3to0 +6.0 VDC

Write Current Zero—Peak W 60 mA

RDX, RDY Output Current lo -10 mA

RDX, RDY Pin Voltage VCC +0.3VDC

VCT Output Current Range Iver -60 mAto +10 pA
WUS Output Current Range lwus -0.1 to +10 mA
Storage Temperature Range Tstg -65 to 150 °C

Package Temperature (20 sec Reflow) 215°C

WC Current Range 0to-5mA
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SSI 32R1200/1201

+5V, 2, 4-Channel, 3-Terminal

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
DC Supply Voltage VCC 4.75 5.0 5.25 VvDC
Head Inductance Lh 1 15 uH
Damping Resistor Rd | 32R1200/1201 only 500 2000 Q
Write Current Range w 15 50 mA
Junction Temperature Range Tj +25 +135 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
VCC Supply Current (ICC) Read Mode 28 38 mA
Idle Mode 1.4 2.0 mA
Write Mode 27 +iw} 40 + Iw mA
Power Dissipation Read Mode 140 200 mwW
Idle Mode 7 10.5 mw
Write Mode 210 +5.5 Iw mw
DIGITAL /O
VIL  Input Low Voltage 0.8 VvDC
CS, R/W WDI, HS0, HST,
WBOOST
VIH Input High Voltage 2.0 vDC
CS, R/W WDI, HS0, HS1,
WBOOST
L Input Low Current VIL = 0.4V -04 mA
CS, R/W WDI, HS0, HS1,
WBOOST
IH Input High Current VIH=27V 20 pA
CS, R/W WDI, HS0, HS1,
WBOOST
VOL  WUS Output Low Voltage IOL = 4.0 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 pHA
WRITE MODE
Center Tap Voltage VCT | Write Mode/Idle Mode Vec-0.9 vDC
Head Current (per side) Write Mode, -200 200 A
0<VCC <39V
Write Current Range 1.0 kQ < Rwc <3.3kQ 15 50 mA




SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

1

WRITE MODE (continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Write Current Constant “K” 46 50 54 mA-kQ

Iwc to Head Current Gain 20 mMA/mA

WBOOST - Write Current WBOOST = Low 1.25 1.35 mA/mA

Boost Factor*

Unselected Head Leakage Current 85 A

RDX, RDY Common Mode 20 |Vec-24| 35 vDC

Output Voltage

RDX, RDY Leakage RDX, RDY =4V -100 100 HA
Idie Mode

WDI Minimum Pulse Width** VIL 2 0.2VPWH TBD 11 ns
VIN > 2.4VPWL TBD 4 ns

* Not available in 20-pin SOL
** Refers to Figure 1

READ MODE

Center Tap Voltage Read Mode Vee - 1.5 vDC
Input Bias Current (per side) 20 60 HA

Output Offset Voltage Read Mode -200 +200 mV
Common Mode Output Voltage Read Mode 2 Vec-24| 3.5 vDC
Common Mode Output Voltage -100 +100 mvV
Change from Write to Read Mode

FAULT DETECTION CHARACTERISTICS
Unless otherwise specified recommended conditions apply, Ilw = 30 mA, Lh = 5 pH, Rd = 750Q.
(SSI1 32R1200/1201 only), F(WDI) = 10 MHz.

Minimum Rate of WDI Input for 500 kHz
Safe condition

Maximum Rate of WDI Input for 167 kHz
Unsafe condition

Minimum voltage value for 4.4 VvDC

guaranteed write current turn-on

Maximum voltage value for 39 VvDC
guaranteed write current turn-off
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SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and iw =30 mA, Lh =5 pH,
Rd = 750Q (32R1200/1201) only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 6.0 6.4 V(pk)
Unselected Head Transient Current 1puH < Lh < 9.5uH 2 mA(pk)
Differential Qutput Capacitance 15 pF
Differential Output Resistance 32R1200/1201 10 kQ
32R1200R/1201R 600 960 Q
READ MODE
Differential Voltage Gain Vin=1mVRMS @ 1 MHz 160 200 240 A"
Bandwidth (-3dB) |1Zs| < 5Q, Vin = 1 mVpp 30 60 MHz
Input Noise Voltage BW = 15 MHz, 0.85 1.2 nV/VHz
Lh=0,Rh=0
Differential Input Capacitance Vin = mV RMS f = 5MHz 14 17 pF
Differential Input Resistance 32R1200/1201 f =5 MHz 20 kQ
32R1200R/1201R 460 860 Q
Dynamic Range AC input voltage where 2 mVpp
gain falls to 90% of its
small signal gain valve,
f=5MHz
Common Mode Rejection Ratio Vem = 100 mVpp @1 MHz 50 75 dB
< f<10MHz
Power Supply Rejection Ratio AVce =100 mVpp @1MHz 45 dB
<f<10MHz
Channel Separation Unselected Channels: 45 54 dB
Vin = 20 mVpp 1 MHz
< f<10MHz
RDX,Y Single Ended Output 30 Q
Resistance
Output Current AC Coupled Load, +15 mA
RDX to RDY
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SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal

Read/WriteDevice
SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W  Read to Write R/W to 90% of write current 50 100 ns
Write to Read R/W to 90% of 0.15 1.0 us
100 mV. 10 MHz Read signal
envelope
CS  Unselect to Select CS t0 90% Ih or to 90% of 1.0 2.0 ps
100 mV. 10 MHz
Read signal envelope
Select to Unselect CSt010% Ih 0.05 0.6 us
HSO0, 1 to any Head To 90% of 100 mV. 10 MHz
Read signal envelope 0.6 us
WUS Safe to Unsafe (TD1) 4 8 12 us
R/W to Unsafe TBD us
Unsafe to Safe (TD2) Write mode, after fault 150 ns
cleared after 2nd transition
R/W to Safe * us
Head Current Rh=0,Lh=0
Prop. Delay (TD3) From 50% points 25 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1 ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 4 20 ns
Write to Read R/W to 90% 0.15 1.0 us
R/W to 10% Ih TBD ns
* (Read to Write) + 2 Tw + TD2 where Tw = time between high to low WDI transitions
* measured at 1.5V

FIGURE 1: Write Mode Timing Diagram
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SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

+5V

READ
DATA

see Note 3
0.1 uF T [
= vce veT
9| MICROPROCESSOR ¢ - wus
l see Note 1
» RW HoX
L4 =
s HoY
FILTER h HIX
= 3—0
- see Note 2 ssis2rizo0  H1Y
Il RDX
I
Hex
AGC I} RDY = )
oK AMPLIFIER oy Lo
LEVEL
< } @ 0 { QUAL }_
Hax
SS| 32P549 READ DATA PROCESSOR %
H3Y
P HSn
WC  GND

Rwe %
see Note 4 >

—_

NOTES =

1. Damping resistors not required on 32R1200R versions.

2. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

3.  The power bypassing capacitor must be located close to the 32R1200 with its ground returned directly
to device ground, with as short a path as possible.

4.  Toreduce ringing due to stray capacitance this resistor should be located close to the 32R1200. Where

this is not desirable a series resistor can be used to buffer a long WC line.

FIGURE 2: Applications Information




SSI 32R1200/1201
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

1

PACKAGE PIN DESIGNATIONS

(Top View)

GND [ 1 24 [ ne
Ne [} 2 23 [] T8
Hox [] 3 22 [] RW
Hoy [] 4 21 [] we
me 5 20 [] ROY
HIY [ 6  32R1201 19 [] RDX
HX [] 7 Cha:r\sls 18 [] Hso
Hay [] 8 17 ;) HS1
Hax [] o 16 [] vcet
Hay [] 10 15 [] wol
vet [ 11 14 [] wus

veez [] 12 13 {] WBOOST

24-Pin SOL, SOV

GND E 1 2 []cs

Hox [] 2 19 [] RW
Hoy [] 3 18 ;] wc

HiX [ 4 17 [] ROY
HIY[] 5 3omi200 16 [] RDX
Hax [] 6 cna:mus 15 [] Hso
H2y ] 7 14 [] Hst
Hax [] 8 13 [] vee
Hav [ o 12 [] wol
vet [ 10 1 [] wus

20-Pin SOL, SOV

THERMAL CHARACTERISTICS: 6ja

24-lead SOL 80°C/W

20-lead SOL 80°C/W

16-lead SOL 105°C/W

24-lead VSOP | 110°C/W

20-lead VSOP | 125°CW
GND [] 1 16 [] T8
Hox [] 2 15 [] AW
Hov [ 3 14 [Jwe
HIX[] 4 32R1201 13 [] RDY
HIY[] 5 cm:mets 12 [] RDX
veT[] e 11 [] HSo

WBOOST [] 7 10 [] vee
wus[| 8 9 [] wpl

16-Pin SOL

Advance information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for final

design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) §73-6914
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A TDK Group J Company
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SSI 32R1203R
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

Advance Information

DESCRIPTION

The SSI 32R1203R is a bipolar monolithic integrated
circuit designed for use with center-tapped ferrite or
MIG recording heads. It provides a low noise read path
with selectable gains of 75 and 250 V/V, write current
control, and data protection circuitry for as many as 4
channels. Power supply fault protection is provided by
disabling the write current generator during power
sequencing. A power down mode (idle) is provided to
reduce power consumption to less than 10 mW. In-
cluded is a write current boost feature which can be
selected without using additional external resistors.

Internal 750Q2 damping resistors are provided. It re-
quires only a +5V power supply and is available in a
surface mount package.

December 1992
FEATURES

* Dual gain mode, 250 V/V and 75 V/V
* 45V only power supply
* Low power
= Pd < 220 mW read mode
= Pd < 10 mW idle mode
* High Performance
= Dual gain mode, 250 V/V and 75 V/V
= Input noise = 1.2 nV/YHz max.
= Input capacitance = 17 pF max.
= Write current range = 15 - 50 mA
= Head voltage swing = 6.0 Vpk

* Designed for center-tapped ferrite or MIG
heads

* TTL selectable write current boost
* Power supply fault protection

¢ Includes write unsafe detection

¢ Enhanced Write to Read recovery

RDY

WDI

wc

1292 - rev.

BLOCK DIAGRAM

wus veT

1 T

GND
Pt

MULTIPLEXER

PIN DIAGRAM
GND [ 1 24 [1AG
NC (] 2 23 [ TS
1 Hox Hox [] 3 22 [1RW
Hoy [] 4 21 [Jwe
1 Hoy
HiX ] 5 20 [ RDY
HIX H1Y [] 6 32R1203R 19 [] RDX
4
Hex [] 7 Channels 18 [] Hso
HIY
H2y [] 8 17 ] Hs1
Hax HaX [] o 16 [] veet
Hay [] 10 15 [] wo!
Hay
ver ] 11 14 [] wus
1 Hax veea [] 12 13 [] WBOOST
7 HaY 24-Pin SOV
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SSI32R1203R
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

DESCRIPTION

WRITE MODE

A source of recording current is provided to the head
center tap by an internal voitage reference, VCT. The
current is conducted through the head alternately into
an HnX terminal or an HnY terminal according to the
state of an internal flip-flop. The flip-flop is triggered by
the negative transition of the Write Data Input line
(WDI). A proceeding read mode selectioninitializes the
write data flip-flop, WDFF, to pass write current through
the “X” side of the head. The write current magnitude is
determined by the value of an external resistor Rwc
connected between WC terminal and GND, and is
given by:

Iw = K/Rwc, where K = Write Current Constant

In addition, this current can be given a 30% boost
without switching in additional resistance values by
pulling WBOOST low .

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
level will be present at the Write Unsafe (WUS) termi-
nal if any of the following write fault conditions are
present:

* Head open

* Head center tap open

® Head shorted

* Head shorted to ground

* No write current

* WDI frequency too low

* Device in read or idle mode

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC. Two negative transitions on WDI, after the fault
is corrected, will clear the WUS flag.

A safe condition, WUS low , requires alternating volt-
age spikes on both HnX and HnY that exceed VCT +
1.5V atarate equal to or higher than the Minimum Rate
of WDI for Safe condition.

In addition, the power supply voltage level is monitored
by a circuit that inhibits the write current if VCC is too
low to permit valid data recording.

READ MODE

In Read Mode, (RW high and CS low), the circuit
functions as a low noise gain selectable differential
amplifier. The read amplifier input terminals are deter-
mined by the Head Select inputs. The read amplifier
outputs (RDX, RDY) are emitter follower sources,
providing low impedance outputs. The amplifier gain
polarity is non-inverting between HnX, HnY inputs and
RDX, RDY outputs. Taking HG low selects high gain
(250 V/V). Taking HG high or open selects low
gain (75 V/\V).

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptionin this
mode is held to a minimum.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are de-
scribed in Table1 and Table 2.

TABLE 1: Head Select Table

Head Selected HS1 HSO0
0 0 0
1 0 1
2 1 0
3 1 1
TABLE 2: Mode Select Table
Mode Selected Indicating &
Select Mode Fault Outputs
cs R/W Wus
1 X Idle off
0 1 Read off
0 0 Write on
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SSI 32R1203R
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

PIN DESCRIPTIONS

NAME Io] DESCRIPTION

HS0-HS1 I Head Select: Logical combinations select one of four Heads. See Table 1

CS | Chip Select: a low level enables device. Has internal puil-up resistor.

RW | Read/Write: a high level selects read mode. Has internal pull-up resistor.

WuUS o* Write Unsafe: a high level indicates an unsafe writing condition

WDI I Write Data In: negative transition toggles direction of head current

HOX-H3X 110 X, Y head connections

HOY-H3Y

RDX, RDY o* X, Y Read Data: differential read signal output

wWC - Write Current: used to set the magnitude of the write current

WBOOST 1 A logic low signal on this pin increases the magnitude of write current by
typically 30%

VCT - Voltage Center Tap: voltage source for head center tap

VCC1, VCC2 - +5V

GND - Ground

HG | Gain select: HG low selects 250 V/V. HG high or open selects 75 V/V.

* When more than one R/W device is used, these signals can be wire OR’ed with unselected R/W devices.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to GND. Currents into device are positive.)

PARAMETER RATING
DC Supply Voltage vCC -0.3to +6 VDC
Digital input Voltage Range -0.3t0 VCC +0.3VDC

HS1, HS0, WDI, RW, CS, WBOOST, HG

Head Port Voltage Range

VH -0.3to VCC +3.0 VDC

Write Current Pin Voltage Vwc -0.3to VCC + 0.3 VDC
WUS Pin Voltage Range Vwus -0.3t0 +6.0 VDC
Write Current Zero—Peak IW 60 mA

RDX, RDY Output Current lo -10 mA

RDX, RDY Pin Voltage VCC +0.3VDC

VCT Output Current Range

Iver -60 mA to +10 mA

WUS Qutput Current Range

Iwus -0.1 mAto +10 mA

Storage Temperature Range

Tstg | -651t0 150 °C

Package Temperature (20 sec Reflow) 215°C
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SSI 32R1203R

+5V, 2, 4-Channel, 3-Terminal

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
DC Supply Voltage vcC 4.75 5.0 5.25 vDC
Head Inductance Lh 1 15 puH
Write Current Range w 15 50 mA
Junction Temperature Range +25 +135 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
VCC Supply Current (ICC) Read Mode 32 42 mA
Idle Mode 14 2.0 mA
Write Mode 31+Iw| 44 + Iw mA
Power Dissipation Read Mode 160 220 mw
Idie Mode 7 10.5 mw
Write Mode 155+ | 230 +
5w | 55Iw mwW
DIGITAL /0
VIL Input Low Voltage -0.8 VvDC
CS, R/W WDI, HS0, HS1,
WBOOST, HG
VIH  Input High Voltage 2.0 vDC
CS, R/W WDI, HS0, HST1,
WBOOST, HG
liL Input Low Current VIL = 0.4V -0.4 mA
CS,RW WDI, HS0, HS1,
WBOOST, HG
IIH Input High Current VIH=27V 20 A
CS, R/W WDI, HS0, HST1,
WBOOST, HG
VOL  WUS Output Low Voltage IOL =4.0 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 A
WRITE MODE
Center Tap Voltage VCT | Write Mode/ldle Mode Vcc -0.9 VvDC
Head Current (per side) Write Mode, -200 200 pA
0<VCC<3.9V
Write Current Range 1.0 kQ < Rwc <3.3kQ 15 50 mA
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SSI 32R1203R
+5V, 2, 4-Channel, 3-Terminal

Read/Write Device
WRITE MODE (continued)
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Write Current Constant “K” 46 50 54 mA-kQ
Iwc to Head Current Gain 20 mA/mA
WBOOST - Write Current WBOOST = Low 1.25 1.35 | mA/mA
Boost Factor
Unselected Head Leakage Current 85 HA
RDX, RDY Common Mode ) 20 |Vec-24| 35 vDC
QOutput Voitage
RDX, RDY Leakage RDX, RDY = 4V -100 100 pA
Idie Mode

WDI Minimum Pulse Width* VIL 2 0.2VPWH TBD 11 ns

‘ VIN > 2.4VPWL TBD 4 ns
* Refers to Figure 1.
READ MODE
Center Tap Voltage Read Mode Vec-1.5 vDC
Input Bias Current (per side) 20 60 pHA
Output Offset Voltage Read Mode -200 +200 mvV
Common Mode Output Voltage Read Mode 2 Vec-24| 3.5 VDC
Common Mode Output Voltage -100 +100 mVv
Change from Write to Read Mode

FAULT DETECTION CHARACTERISTICS
Unless otherwise specified recommended conditions apply, iw = 30 mA, Lh = 5 uH, F(WDI) = 10 MHz.

Minimum Rate of WDI Input for 150 kHz
Safe condition

Maximum Rate of WDI Input for 50 kHz
Unsafe condition

Minimum voltage value for 44 VvDC

guaranteed write current turn-on

Maximum voltage value for 3.9 vDC
guaranteed write current turn-off
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SSI 32R1203R

+5V, 2, 4-Channel, 3-Terminal

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and Iw = 30 mA, Lh =5 pH,
f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN | NOM | MAX UNITS
Differential Head Voltage Swing 6.0 6.4 V(pk)
Unselected Head Transient Current 1uH < Lh < 9.5pH 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 600 960 Q
Differential Voltage Gain Vin>1mVrms @ 1 MHz
HG=0 250 A%
HG =1 or open 75 VNV
READ MODE
Differential Voltage Gain Vin=1mVrms @ 1 MHz 160 200 240 VIV
Bandwidth (-3dB) |Zs} < 5, Vin = 1 mVpp 30 60 MHz
Input Noise Voltage BW = 15 MHz, 0.85 1.2 nV/ANHz
Lh=0,Rh=0
Differential Input Capacitance Vin = mVrms f = 5SMHz 14 17 pF
Differential Input Resistance 460 860 Q
Dynamic Range AC input voltage where 2 mVpp
gain falls to 90% of its
small signal gain value,
f=5MHz
Common Mode Rejection Ratio Vem = 100 mVpp @1 MHz 50 75 dB
<f<10MHz
Power Supply Rejection Ratio AVee =100 mVpp @1MHz 45 dB
< f <10 MHz
Channel Separation Unselected Channels: 45 54 dB
Vin = 20 mVpp 1 MHz
) < f<10MHz
RDX,Y Single Ended Output 30 Q
Resistance
Output Current AC Coupled Load, +1.5 mA
RDX to RDY
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SSI 32R1203R

+5V, 2, 4-Channel, 3-Terminal

Read/Write Device

SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
RW  Read to Write R/W to 90% of write current 50 100 ns
Write to Read R/W to 90% of 0.15 1.0 us
100 mV. 10 MHz Read signal
envelope
CS  Unselect to Select CS 10 90% Ih or to 90% of 1.0 2.0 ps
100 mV. 10 MHz
Read signal envelope
Select to Unselect CSt010% Ih 0.05 0.6 us
HS0, 1 to any Head To 90% of 100 mV. 10 MHz
Read signal envelope 0.6 us
WUS Safe to Unsafe (TD1) 13 40 us
R/W to Unsafe TBD us
Unsafe to Safe (TD2) Wirite mode, after fault 150 ns
cleared after 2nd transition
R/W to Safe * us
Head Current Rh=0,Lh=0
Prop. Delay (TD3) From 50% points 25 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1 ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 4 20 ns
Write to Read R/W to 90% 0.15 1.0 us
R/W to 10% Ih TBD ns
* (Read to Write) + 2 Tw + TD2 where Tw = time between high to low WDI transitions
* measured at 1.5V

FIGURE 1: Write Mode Timing Diagram
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SSI32R1203R
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

these outputs can be wire-OR’ed.
to device ground, with as short a path as possible.

Where this is not desirable a series resistor can be used to buffer a long WC line.

m% .
see Note 4 b

NOTES =4
1. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application

see Note 3
0 wF T [
— 2K vee veT
| MICROPROCESSOR s wus
I see Note 1
b RW HoX |
S i
1 4
) s HoY
FILTER HIX
, e
seeNoto 2 ssiazr120R  H1Y
1] RD:
d I
o q Hex
AGC Il RDY b
™K AMPLIFIER H Hoy
READ Q o LEVEL
DATA QUAL
HaxX
S| 32P549 READ DATA PROCESSOR
HaY
WBOOST —— [Tt
P Hsn Control
WC GND FG

2.  The powerbypassing capacitor must be located close to the 32R1203R with its ground returned directly

3.  To reduce ringing due to stray capacitance this resistor should be located close to the 32R1203R.

FIGURE 2: Applications Information
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SSI 32R1203R
+5V, 2, 4-Channel, 3-Terminal
Read/Write Device

PACKAGE PIN DESIGNATIONS
(Top View)

oo ] 1 2 [ FE THERMAL CHARACTERISTICS: 6ja
ne [ 2 % []Ts | 244ead | vsop | 110cw |
Hox [] 3 22 [ RW
Hoy [| 4 21 tl we
HIX [ 5 20 ’;] RDY

H1Y [1 6 32R1203R 19 [] RDX
4

Hax [| 7 Channels 18 [] Hso

Hay lj 8 17 [] Hst
H3X |j 9 16 [] vcet
Hav [] 10 15 [] woI
vet [ 1 14 [] wus
veee [] 12 13 [] WBOOST
24-Lead SOV

Advance Information: Indicates a product still in the design cydle, and any specifications are based on design goals only. Do not use for final
design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) 573-6914
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A TDK Group J Company
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

DESCRIPTION

The SSI 32R1220/1221/1222 are bipolar monolithic
integrated circuits designed for use with center-tapped
ferrite or MIG recording heads. They provide a low
noise read path, write current control, and data protec-
tion circuitry for as many as 4 channels. Power supply
fault protection is provided by disabling the write cur-
rent generator during power sequencing. A power
down mode (idle) is provided to reduce power
consumption to less than 10 mW. The SSI 32R1221
option provides write current boost feature which can
be selected without using additional external resistors.

The SSI 32R1222 option provides a bond option com-
patible with other available three-terminal Read/Write
devices.

December 1992
FEATURES

*  +5V (+ 10%) only power supply

* Low power
= Pd =150 mW Read mode (NOM)
= Pd < 5 mW Idle mode (NOM)

* High Performance
= Read mode gain = 250 V/V
= Input noise = 0.9 nVA/Hz max.
= Input capacitance = 19 pF max.
= Write current range = 10 - 30 mA

= Head voltage swing = 6.0 Vpk Nom
* Designed for center-tapped ferrite or MIG
heads

* TTL selectable write current boost
* Pin compatible with 32R1200

* Power supply fault protection

* Write unsafe detection

¢ Enhanced Write to Read recovery

1292 - rev.

BLOCK DIAGRAM PIN DIAGRAM
vcc  GND wus ver
:‘. I ‘I T = T oo M o hos
: i = WRITE
i 1 UNSAFE CET%EH HOX E 2 19 :] RW
DETECTOR DRIVER Hox
. i1 } Hoy [] 3 18 [] we
.| MoDE B B
- SELECT “READ. | HoY
o, e HIx ] 4 17 [ RoY
A 32R1220
‘ < : < MULTIPLEXER HIX HiY [] 5 ch 4 ‘ 16 {] RDX
annels
P H2x [] 6 15 j HS0
HIY
. S Hay [ 7 14 [] Hs1
s A L wame ; HeX
WOFF VI DRIVER l Hax [] 8 13 [] vee
! voutace . - »| WrITE
FAULT | | CURRENT HeY Hav [] o 12 :' wol
Ul:ltblUH. SOURCE j
Hso wx  VCT [ 10 1 [] wus
HS
' 20-Lead SOL
HaY
we
= CAUTION: Use handling procedures necessary

Lt

WBOOST  (32R1221 ONLY)

for a static sensitive component.

Advance Information



SSI1 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

DESCRIPTION

WRITE MODE

A source of recording current is provided to the head
center tap by an internal voltage reference, VCT. The
current is conducted through the head alternately into
an HnX terminal or an HnY terminal according to the
state of aninternal flip-flop. The flip-flop is triggered by
the negative transition of the Write Data Input line
(WDI). A proceeding Read mode selection initializes
the write data flip-flop, WDFF, to pass write current
through the “X” side of the head. The write current
magnitude is determined by the value of an external
resistor Rwc connected between WC terminal and
GND, and is given by:

Iw = K/Rwc, where K = Write Current Constant

In addition this current can be given a 33% boost,
without switching in additional resistance values, by
pulling WBOOST low (32R1221/1221R only).

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the Write mode. A logical high
level will be present at the Write Unsafe (WUS) termi-
nal if any of the following write fault conditions are
present:

®* Headopen

* Head center tap open

* Head shorted

*" Head shorted to ground

* No write current

*  WDI frequency too low

® Device in Read or Idle mode

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC. Two negative transitions on WDI, after the fault
is corrected, will clear the WUS flag.

Additionally, a power voltage monitoring circuit is used
todetect VCC voltage level. Ifitis too low to permit valid
data recording, write current is inhibited. With VCC
voltage level above the inhibiting value, control of write
current is provided by the mode selection inputs.

READ MODE

In Read Mode, (R/W high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are emitter follower sources, providing low impedance
outputs. The amplifier gain polarity is non-inverting
between HnX, HnY inputs and RDX, RDY outputs.

IDLE MODE

Taking CS high selects the Idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumption inthis
mode is held to a minimum.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are de-
scribed in Table1 and Table 2.

TABLE 1: Head Select Table

Head Selected HS1 HSO
0 0 0
1 0 1
2 1 0
3 1 1
TABLE 2: Mode Select Table
Mode Selected Indicating &
Select Mode Fault Outputs
CS RW WUS
1 X Idle off
0 Read off
0 0 Write on*

* Provided that no fault is detected.
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SSI1 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

PIN DESCRIPTION

NAME 110 DESCRIPTION

HS0-HS1 | Head Select. Logical combinations select one of four Heads. See Table 1.

CS | Chip Select: a low level enables device. Has internal pull-up resistor.

RW | Read/Write:a high level selects Read mode. Has internal puli-up resistor.

wus o* Write Unsafe: a high level indicates an unsafe writing condition.

wbDI | Write Data In: negative transition toggles direction of head current.

HOX-H3X 110 X, Y head connections.

HOY-H3Y

RDX, RDY o* X, Y Read Data: differential read signal output.

wC - Write Current: used to set the magnitude of the write current.

VCT - Voltage Center Tap: voltage source for head center tap.

vCC - +5V

GND - Ground

WBOOST** l A logic low signal on this pin increases the write current magnitude by
typically 33%.

*  When more than one R/W device is used, these signals can be wire OR’ed.
**  32R1221 only.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VCC -0.3t0 +6 vDC
Digital Input Voitage Range -0.3to VCC + 0.3 vDC
HS1, HS0, WDI, R/W, CS, WBOOST

Head Port Voltage Range VH -0.3to VCC + 0.3 vDC
Write Current Pin Voltage Vwe -0.3to VCC + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3t0 +6.0 VDC
Write Current Zero—Peak w 60 mA
RDX, RDY Output Current lo -10 mA
RDX, RDY Pin Voltage VCC +0.3 VvDC
VCT Output Current Range Ivet -60 mA
WUS Output Current Range Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Package Temperature (20 sec Reflow) 215 °C
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
DC Supply Voltage vVCC 45 5.0 55 vDC
Head Inductance Lh 1 10 uH
Damping Resistor Rd 350 2000 Q
Write Current Range w 10 30 mA
Iw - Lh Range 20 200 mA « pH
Junction Temperature Range Tj +25 +125 °C
Operating Temperature Range Ta 0 70 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current (ICC) Read Mode 30 40 mA
Idle Mode 1.0 1.8 mA
Write Mode 15 +Iw| 25 + Iw mA
Power Dissipation Read Mode 150 220 mwW
Idle Mode 5 10 mw
Write Mode 75+51w| 140 + 51w mwW
DIGITAL 1/O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
CS, R/W WDI, HS0, HS1
VIH  Input High Voltage 2.0 vDC
CS, R/W WDI, HS0, HS1
1L Input Low Current VIL = 0.4V -0.1 mA
CS, R/W WDI, HS0, HS1
IIH Input High Current VIH = 2.7V 20 pA
CS, R/'W WDI, HS0, HS1
VOL  WUS Output Low Voltage IOL =4.0 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 pA
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

WRITE MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage VCT | Write Mode Vce-0.9 VvDC

Head Current (per side) Write Mode, -200 200 HA

0<VCC <375V

Write Current Range 750 kQ < Rwc < 3 kQ 10 30 mA

Write Current Constant “K” 27.6 30 324

Iwc to Head Current Gain 20 mA/mA

Write Current Boost Factor * WBOOST = Low 1.28 1.33 1.38 mMA/mA

Unselected Head Leakage Current DC Current 85 - HA

RDX, RDY Leakage RDX, RDY = 4V -100 100 HA

Idle Mode

WDI Pulse Width (see Figure 1) Vil> 0.2V PWH 15 ns

PWL 5 ns
* 32R1221 only

READ MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage Read Mode Vec - 2.6 vDC

Input Bias Current (Differential) 50 120 HA

Output Offset Voltage Read Mode -400 +400 mV

Common Mode Output Voltage Read Mode 2 Vec-23[ 3.5 vDC

FAULT DETECTION CHARACTERISTICS

Unless otherwise specified recommended conditions apply, Iw = 15 mA, Lh = 5 uH, Rd = 750Q.

F(WDI) = 10 MHz.

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Minimum Rate of WDI Input for 1.25 MHz

Safe condition

Maximum Rate of WDI Input for 250 kHz

Unsafe condition

Minimum voltage value for 4.25 vDC

guaranteed write current turn-on

Maximum voltage value for 3.75 vDC

guaranteed write current turn-off
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SSI 32R1220/1221/1222

+5V, 2, 4-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and Iw = 15 mA, Lh =5 pH,
Rd = 750Q, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 5.0 6.0 V(pk)
Unselected Head Transient Current 1puH < Lh < 9.5uH 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R1220/1221/1222 10 kQ
32R1220R/1221R/1222R | 600 960 Q
READ MODE
Differential Voltage Gain Vin =1 mV RMS 200 250 300 VIV
Bandwidth (-3dB) |Zs| < 5Q, Vin =1 mVpp 30 50 MHz
Input Noise Voltage BW = 15 MHz, 0.65 0.9 nV/AHz
Lh=0,Rh=0
Differential Input Capacitance 15 19 pF
Differential Input Resistance 1.2 25 kQ
Common Mode Rejection Ratio Vem =100 mVpp@1 MHz] - 50 dB
< f<10MHz
Power Supply Rejection Ratio Vecs =100 mVpp@1 MHz 45 dB
< f<10MHz
Channel Separation Unselected Channels: 50 dB
Vin = 20 mVpp 1 MHz
< f<10MHz
Single Ended Output Resistance 25 50 Q
Output Current AC Coupled Load, 1.0 1.5 mA

RDX to RDY
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W  Read to Write R/W to 90% of write current 1.0 us
Write to Read R/W to 90% of
100 mV. 10 MHz Read signal
envelope 1.0 us
CS  Unselect to Select CS t0 90% Iw or to 90% of
100 mV. 10 MHz 1.0 us
Read signal envelope
Select to Unselect 0.6 us
HSO, 1 to any Head To 90% of 100 mV. 10 MHz
Read signal envelope 0.6 pus
WUS: Safe to Unsafe (TD1) Write Mode, loss of WDI 1.6 4 8 us
Unsafe to Safe (TD2) Write Mode, resumption of 1.0 us
WDI :
Head Current From 50% Points, Lh =0
Prop. Delay - TD3 Rh=0 15 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1 ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns

—]  je—pPwWL

WDI ’ \J
L—L PWH
D1 - 102
wus J[—f

— e——— TD3

S\ Wi
CURRENT
(Ix-ly) : 4

FIGURE 1: Write Mode Timing Diagram
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

REA
DATA

+5V

see Note 3
0.1 uF
= 2K vce veT
$| MICROPROCESSOR |¢ + wus
f see Note 1
» RW HoX
) LOGIC = g ,
14 SUPPORT <
e HoY
» TS
FILTER H1X
see lNlm 2 SSI 32R1221 H1Y
1 RDX
r I HoX
AGC RDY = ’
Rl = é’*‘
K AMPLIFIER oy L&
D LEVEL
i Q@ D QUAL '_
H3X
SS| 32P549 READ DATA PROCESSOR %}_J
H3Y
TTL
WBOOST |——
P Hsn Control
WC  GND

Rwe %
see Note 4 3

NOTES

1. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

2.  The power bypassing capacitor must be located close to the device with its ground returned directly to
device ground, with as short a path as possible.

3.  Toreduce ringing due to stray capacitance this resistor should be located close to the device. Where

this is not desirable a series resistor can be used to buffer a long WC line.

FIGURE 2: Applications Information
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SSI 32R1220/1221/1222
+5V, 2, 4-Channel Ferrite/MIG
Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)
aNo [] 1 24 [] nie
Ne [ 2 23 [] T8
Hox [] 3 22 [] RW
Hoy [] 4 21 [] we
HiIX [| 5 20 [] RDY
HIY [] 6 32R1221 19 [] RDX
vex [ 7 Cha:ne's 18 p HSO
Hay | 8 17 ] Hst
Hax [] o 16 [] vee
Hay ] 10 15 [] wol
veT ﬁ 1" 14 ] wus
ne [] 12 13 [] WBOOST
24-Lead SOL, SOV

GND [] 1 20 [ TS
Hox [ 2 19 [1 RW
Hoy [] 3 18 [] we
HIX [] 4 17 ] ROY
HiY [] s 32“,:220 16 [] RDX
H2x [} & orenmets s ] Hso
Hay [ 7 14 [] Hs1
Hax [ 8 13 [] vee
H3Y [] 9 12 [] wol
vet [] 10 11 [] wus
20-Lead SOL, SOV
NG ] 1 24 [1 NG
GND [] 2 23 [] T8
Hox [] 3 22 [] AW
Hoy [1 4 21 ] we
Hix 1 s 20 [] RoY
HiY [[ 6 32r1222 19 [] RDX
Hex [] 7 Cha:nels 18 [] Hso
H2y ] 8 17 [ Hs1
Hax ] o 16 [] vee
Hay ] 10 15 [] woi
ver [ 11 14 ] wus
Ne [] 12 13 [] Nve
24-Lead SOV

GND [] 1
Hox [] 2
Hoy [ 3
HIX [] 4
HIY[] 5
veT ] 8
WBOOST [} 7

wus (] s

32R1221 13
2
Channels 12

cs

1 rRW
1] we
[] rROY
'] RDX
1] HSo

[] vee

] WDI

16-Lead SOL, SON

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use
for final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other
rights of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems.
Silicon Systems reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to
verify that the data sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) 573-6914
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SSI 32R1510R
MR Head Read/Write Device

Advance Information

DESCRIPTION

The SSI32R1510R is anintegrated circuit designed for
use with Magneto-Resistive recording heads. It pro-
vides awrite driver and a low noise read amplifier forup
to 8 channels. The device requires +12V and +5 Volt
power supplies and comesina 68-pin PLCC package.

January 1993
FEATURES

* Head Swing = 7.0 Vpp min

* Rise Time =4 ns (Typ)

* Minimal external components
* Input Noise = 0.72 nV/ ¥ Hz

0193

BLOCK DIAGRAM
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SSI 32R1510R
MR Head Read/Write Device

FUNCTIONAL DESCRIPTION

The SSI 32R1510R addresses up to 8 MR heads
providing write drive or read amplification and MR
current biasing. Head selection and mode control is
accomplished with pins HSn, CS and R/W as shown in
Tables 1 and 2.

WRITE MODE

Takingboth CS and R/W low selects Write mode which
configures the 32R1510R as a current switch and
activates the Write Unsafe (WUS) detect circuitry.
Head current direction corresponds to the write data
input level (WDX, WDY).

The magnitude of the write current is given by:
Iw = Vwc/Rwe

Rwc is connected from pin WC to GND. Note the actual
head current lhead is given by:
lhead-= Aw « Iw/(1+Rh/Rd)

where Aw is the write current gain, Rh is the head
resistance, and Rd is the damping resistance.

WRITE MODE FAULT DETECT CIRCUIT (WUS)

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS open collector
output:

WDI frequency too low

Device in Read or Idle mode

Head open

Head short to ground

No Head current

Inthe case of a head short to ground, write current will

be turned off to prevent excessive current dissipation.
This will result in a pulsating WUS signal.

TABLE 1: Mode Select/VMF Select

LOW VOLTAGE FAULT PROTECT

The voltage fault detection circuit improves data secu-
rity by disabling the write current generator during a low
voltage fault or power startup regardless of mode. Note
that WUS does not necessarily turn on to flag a power
supply fault condition.

READ BIAS ACTIVE IN WRITE (RBAW)

The RBAW pin is a TTL control signal. A low level
enables the MR bias current through the selected head
in Write mode (Table 3). It can be used to speed up the
write to read transition time. RBAW timing is shown in
Figure 2.

READ MODE

Taking CS low and R/W high selects Read mode which
activates the bias current generator and the differential
amplifier. The magnitude of the bias current is given by:

Ib = Ar - Vrc/Rrc
= Kr/Rrc

where Ar is the bias current gain and Kr is the product
of Ar and Vrc. Rrc is connected from pin RC to GND.

A voltage monitor, VMF, is provided for media biasing.
In Read mode its output is set at the head bias voltage
vmr.

RDX and RDY are open collector outputs and should
be terminated with 100<>-load resistors.

IDLE MODE

Taking CS high selects Idle mode which switches the
RDX and RDY outputs into a high impedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.

cS R/W VCTRL MODE VMF VALUE
0 0 X Write Dummy Head Center Voltage
0 1 X Read Selected Channel Center Voltage
1 X 0 Idle High Impedance
1 X 1 Idle Dummy Head Center Voltage
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SSI 32R1510R
MR Head Read/Write Device

TABLE 2: Head Select

TABLE 3: Read Bias Active in Write

Head us2 | vs1 | Hso MODE R/IW RBAW MR Head Bias Current
Selected Read 1 X On
0 0 0 0 Write 0 0 On
1 0 0 1 0 1 or Open Off
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
PIN DESCRIPTION
CONTROL INPUT PINS
NAME TYPE DESCRIPTION
CcS | Chip Select Input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.
RW | Read/write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.
VCTRL | Voltage Control. In Idle mode, a high level selects VMF to supply a bias
value. A low level selects high impedance.
RBAW | Read Bias Active In Write. A TTL low level enables the MR bias current
through the selected head in both Read & Write modes.
HS0, HSH, 1 Head select inputs. Logical combinations select one of eight heads.
HS2 See Table 2. Has internal pull down resistors.

HEAD TEMINAL PINS

HROX - HR7X I MR read element X, Y connections.
HROY - HR7Y
HWOX - HR7X (o] MR write element X, Y, connections
HWOY - HR7Y

DATA INPUT/OUTPUT PINS

WDX, WDY

Differential write data input.

RDX, RDY

0

Differential Read Data output. These open collector outputs are normally
terminated in 100X2 resistors to VCC.

EXTERNAL COMPONENT CONNECTION PINS

WC 110 Resistor connected to GND to provide desired value of write current.
RC Resistor connected to GND to provide selected value of bias current.
CN1, CN2 Noise decoupling capacitor for MR bias source.

CB1X, CB1Y DC blocking capacitors

CB2X, CB2Y
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SSI 32R1510R
MR Head Read/Write Device

PIN DESCRIPTION (continued)

CIRCUIT MONITOR PINS

NAME TYPE DESCRIPTION

WusS (0] Write Unsafe is an open-collector output with the off-state indicating that
conditions are not proper for a write operation.

wWSsv (0] Wirite Select Verify. Indicates that write current generator is active.

IMF (0] Current Monitor. Sinks 3 mA of current when device is actiive.

VMF (0] Voltage Monitor. Provides equivalent voltage to MR element bias midpoint

[(V(HRNX) - V(HRnY))/2].

POWER, GROUND PINS

VCC | +5V logic circuit supply.
VDD | +12V power supply.
GND I Power supply common.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation beyond the maximum ratings may damage the device.

PARAMETER

RATING

Storage Temperature

-65 to 150°C

Junction Operating Temperature +130°C

Positive Supply Voltage (VCC) -0.3to 6V

Positive Supply Voltage (VDD) -0.3t0 14.0V
Voltage Applied to Logic Inputs -0.3V to Vec+0.3V
All other Pins -0.3V to Vcc+0.3V




SSI 32R1510R
MR Head Read/Write Device

ELECTRICAL SPECIFICATIONS (continued)

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, 4.5V < 5.5V, 10.8V < VDD < 13.2V, 0°C < Ta < 70°C.

Current maximums are currents with the highest absolute value.

POWER DISSIPATION

PARAMETER CONDITIONS MIN | NOM MAX UNIT
VCC Supply Current Read Mode, Isense = 20 mA 12 TBD mA
Write Mode Iw = 30 mA 18 TBD mA
Idle Mode 7 TBD mA
VDD Supply Current Read Mode, Isense = 20 mA 30+ TBD mA
Ise1.2
Write Mode Iw = 30 mA 34+lw TBD mA
Idle Mode 26 TBD mA
Power Dissipation Read Mode Isense = 20 mA 480 +1.2 mwW
Is + VDD
Write Mode Iw = 30 mA 500 + mwW
(VDD -2)
o lw
Idle Mode 340 mwW
DIGITAL INPUTS AND OUTPUTS
WSV, WUS Output low Voltage lload = 4 mA 0.5 \Y
Input low voltage (VIL1) -0.3 0.8 \"
(CS,R/W ,VCTRL,RBAW,HS0-HS2)
Input high voltage (VIH1) 2.0 Vce+0.3 \"
(CS,R/W,VCTRL,RBAW HS0-HS2)
Input low current (IIL1) VIL1=0.8V -0.4 mA
(CS,R/W,VCTRL,RBAW,HS0-HS2)
input high current (l1H1) VIH1 = 2.0V 100 pA
(CS,R/W,VCTRL,RBAW,HS0-HS2)
Input low Voitage (VIL3) Vce-2.2 VIH3-0.3 Vv
(WDX, WDY)
Input high Voltage (VIH3) VIL3 Vee-0.5 Vv
(WDX, WDY) +0.3V
Input low current (11L3) VIL3=Vcc-1.4 50 HA
(WDX, WDY)
Input high current (1IH3) VIH3 = Vce-0.8 50 UA

(WDX, WDY)
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MR Head Read/Write Device

ELECTRICAL SPECIFICATIONS (continued)

ANALOG OUTPUT
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
IMF Current CS=0 2.4 3 3.6 mA
IMF Current CS=1 0.1 mA
VMF Current Sourcing 4 mA
Sinking 1 mA
Voltage Monitor Output (VMF) Read mode Vmr-0.1| Vmr |Vmr+0.1 Y
Write in 55
Idle mode, VCTRL =1 55
READ MODE
Test performed with 100Q lead resistors from RDX & RDY to VCC
Read Bias Current Gain (Ar) Read Mode 20 mA/mA
Idle Mode 0.01 mA/mA
Bias current setting Voltage (Vrc) 2 Vv
“Kr” Factor Kr=Ar « Vrc 37.0 40 43.0 Vv
Ih Bias Current Read Mode 15 25 mA
(MR Element Bias Current)
Unselected bias Current 10 uA
MR Head Bias Voltage (Vmr) Selected Channei (Read) 55 \"
Unselected Channel (Read) 49 \"
Write, Idle Mode 4.9 \"
MR Head Resistance (Rh) 10 15 25 Q
Differential Gain 100 150 180 VIV
Differential Input Resistance 210 Q
Dynamic Range Input Voltage where gain 8 mVpp
falls to 90% of its small
signal gain value f = 5 MHz
Input Referred Noise Voltage 0.72 0.95 | nVA Hz
Differential Input Capacitance 18 pF
Bandwidth -3 dB, Vin = 1 mVpp Zs = 5Q 70 100 MHz
CMRR Vin = 100 mVpp @ 5 MHZ 55 dB
PSRR 100 mVpp @ 5 MHZ 50 daB
on VCC, VDD
Channel Separation 45 dB
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MR Head Read/Write Device

READ MODE(continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Output Offset Voltage -300 300 mV
Output Voltage (common mode) Vce-0.6 VvDC
Output Leakage Current 100 1pA
WRITE MODE
Write Current gain (Aw) Rh=0 0.96 0.99 1 mA/mA
Write Current Voltage, Vwc 1.9 2.0 2.1 \'
Write Current range 10 50 mA
Differential Head Voltage Swing 7.0 8.0 9.0 Vpp
Unselected Head current DC 0.2 mA

AC 1 mApp
Head differential load resistance 360 450 540 Q
VDD Fault Voltage 8.5 10.0 VDC
VCC Fault Voltage 3.5 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0 <VCC <3.5V -200 +200 pHA

0<VDD <85V

Read/Idle Mode -200 +200 A

0<VCC <55V

0<VDD<13.2V
SWITCHING CHARACTERISTICS
Conditions: Head Variance Rh = £10% max, CB1 = CB2 = 0.1 uF, Is = 20 mA, Iw = 30 mA
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Head Switching to 90% of Read Envelope 1 2 us
Write-Read Mode to 90% of Read Envelope 1 2 us
Read-Write Mode to 90% of Write Current 0.2 0.5 us
ldle-Read/Write Mode to 90% of Read Envelope 2 5 us
Read/Write - Idle Mode 0.2 0.5 us
WUS Safe to Unsafe (TD1) WDI Frequency too low 0.7 1.5 us
WUS Unsafe to Safe (TD2) 0.1 0.3 us
WSV Delay Time 50% R/W to 50% WSV 0.5 us
IMF Delay Time 50% CS/ to 50% IMF Current 0.5 us
Write Current Lh =200 nH 4 5 ns
Rise/Fall time Rh=15Q

Iw =30 mA
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SSI 32R1510R

MR Head Read/Write Device

SWITCHING CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX. UNIT
Propagation delay 50%(WDX-WDY) to 4 ns
50%(Ix-ly)
Write current Asymmetry Propagation delay 0.5 ns
difference
MR Head Bias ON
Current
OFF
RW HIGH
WRITE READ WRITE READ Low
HIGH or OPEN
RBAW LowW

FIGURE 2: Head Bias Current Timing

Wwus

TN\

WDX - WDY /—\_/—\_/_\ N\ ((
)/

TD1

FIGURE 3: WUS Timing
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SSI 32R1510R
MR Head Read/Write Device

PACKAGE PIN DESIGNATIONS
(Top View)

> X > % > X > x < 4 i
©5:EEffZ295528p0E |
) N s S e TN o S e S e S s T e Y s S s T s OO s SN s O s S s A e OO e N ~ 1
HR2X D/w 9 8 7 6 5 4 3 2 1 68 67 66 65 64 62 61 oo F |
HR2Y [} 11 o sg[] we !
HW2X [ 12 s8[1 RDY |
Hwzy [} 13 57[1 RDX
HR3X [ 14 561 VMF
HR3Y [] 15 55[] HSO
Hw3x [] 16 54[] HS1
Hway [} 17 53[] HS2
HRax ] 18 521 NIC
HR4Y [] 19 51[] CNY
HWax [] 20 50[] CNX
Hway [J 21 48f] vee
HRsX [] 22 48{] WDX
HRsY (] 23 47 {1 woy
HwsX [] 24 46[] wsv
Hwsy [ 25 45[1 wus
Nc [ 26 44{1 IMF
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Q X > X > X > X >

68-Pin PLCC

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for final
design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications atany time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) 573-6914

©1993 Silicon Systems, Inc. 1-95 0193
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Preliminary Data

January 1993

f - SSI 32R2010R
JWJM ’ 10-Channel Thin Film

DESCRIPTION FEATURES

The SSI 32R2010R is an integrated read/write circuit  *  High performance

designed for use with two terminal heads in disk drive - Read Mode Gain = 150 Typ V/V
systems. The device contains up to ten channels of - Input Noise = 0.58 nV/VAZ typ
read amplifiers and write drivers and also has an ’ ’

internal write current source. An internal 330Q damp- - Input Capacitance = 15 pF typ.

ing resistor is supplied in write mode, which is switched - Write Current Range = 10 mA to 25 mA
to 1 kQ in read mode. - Write Current Rise Time = 4 ns

The circuit operates on +5V and +12V power supplies - Head Voltage Swing = 7 Vpp min

and is available in a 10 channel, 36 pin SO package. e Write unsafe detection

¢ Differential, ECL-like write data input
* Open collector read data output

* Switch from 300Q2 damping resistor to 1 kQ
read input resistance

* Power supply fault protection
* 45V, +12V power supplies +10%

BLOCK DIAGRAM PIN DIAGRAM
VDD1 GND VCC VvDD2 HoX E 1 36 GND
Hoy [| 2 35 [] HS3
HiX [ 3 34 []Cs
HiY [ 4 33 [ RW
H2x [| 5 32 [Jwc
H2y [] 6 31 []J RDY
H3Y [] 8 29 [] HSO
HaX [] © 28 [] HS1
Aoad 32R2010R
al
Proampitier Hay [} 10 1ocM 27 [IHS2
Wit Hsx [ 11 26 []vce
cur(ent N
Switch H5Y [] 12 25 [] wDY
(10-Channel) Hex [] 13 24 [] wox
HeYy [ 14 23 ;[wus
H7X [ 15 22 (] vDD1
Transiton H7Y [] 16 21 [J vopD2
H8X [ 17 20 HoY
Hey [ 18 <19 [] Hox
36-Lead SOM

CAUTION: Use handling procedures necessary
wus ; L y
0193 - rev. u 1-97 for a static sensitive component.




SSI 32R2010R
10-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

The SSI 32R2010R addresses up to 10 channels with
logic control inputs which are TTL compatible. Head
selection is accomplished as shown in Table 1. Mode
selection is accomplished as shown in Table 2. The
mode select inputs have internal pull up circuits so that
if an input is open it will rise to the upper logic level and
force the device into a non-writing condition.

WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a current switch. The Head Select Inputs HSO, HS1,
HS2 and HS3 determine the selected head. The write
data inputs (WDX, WDY) determine the polarity of the
head current. When WDX is highand WDY is low, write
current is in the X direction. HNX is sinking current.

The write current magnitude is adjusted by an external
resistor, Rwc, from WC to GND, and is given by:

lw = Vwc/Rwe
Note that actual head current, Ihd, is:

= Rh
lhd = Iw/(1+ Rd)+loffset

where Rh is head resistance, Rd is write damping
resistance and loffset is a constant DC offset current.

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. Alogical high (off)
level will be present at the Write Unsafe (WUS) ter-
minal if any of the following write fault conditions are
present:

e Open head circuit (lw > 20 mA)

« Head shorted to ground

«  Write current transition frequency too low

«  Write mode not logically selected

A head shorted to ground condition results.in a pulsat-
ing WUS signal.
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After the fault condition is removed, two transitions of
the write data input lines are required to clear WUS.
The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC.

Additionally, power voltage monitoring circuits are
used to detect VCC and VDD1 voltage levels. If either
is too low to permit valid data recording, write current is
inhibited.

READ MODE

In Read Mode, (R/W high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are open collector, requiring external load resistors
connected to VCC. The amplifier gain polarity is non-
inverting between HnX, HnY inputs and RDX, RDY
outputs.

The switch from write to read modes also changes the
resistance across HnX and HnY from its write damping
value of 300Q to its read mode input value of 1 kQ.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the internal write current source. This
facilitates multi device installations by allowing the
read outputs to be wired OR’ed and the write current
programming resistor to be common to all devices.



SSI 32R2010R
10-Channel Thin Film
Read/Write Device

TABLE 1: Head Select TABLE 2: Mode Select
Head Selected | HS3 | HS2 | HS1 | HSO Cs R/W Mode
0 0 0 0 0 0 0 Write
1 0 0 0 1 0 1 Read
2 0 0 1 0 1 0 Idle
3 0 0 1 1 1 1 Idle
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
PIN DESCRIPTION
CONTROL INPUT PINS .
NAME TYPE DESCRIPTION
CS | Chip Select Input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.
RW 1 Read/write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.
HSO, HS1, | Head select inputs. Logical combinations select one of sixteen heads.
HS2, HS3 See Table 1. Has internal pull down resistors.
HEAD TERMINAL PINS
HOX-H9X, 110 X, Y Head connections: Current in the X-direction flows into the X-port.
HOY-H9Y
DATA INPUT/OUTPUT PINS
WDX, WDY 110 Differential write data input.
RDX, RDY e} Differential Read Data output. These open collector outputs are normally
terminated in 100Q resistors to VCC.
EXTERNAL COMPONENT CONNECTION PINS
wcC | wo ] Resistor connected to GND to provide desired value of write current.
CIRCUIT MONITOR PINS
wus (o) Write Unsafe is an open-collector output with the off-state indicating that
conditions are not proper for a write operation.
POWER, GROUND PINS
VvCC | +5V Logic circuit supply.
VDD1 | +12V power supply.
VvDD2 | Positive power supply for write current drivers.
GND | Power supply common.




SSI 32R2010R
10-Channel Thin Film
Read/Write Device

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation above maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
Positive Supply Voltage, VCC 6 vDC
Supply Voltage, VDD1, 2 13.5 vDC
Operating Junction Temperature +130 °C
Storage Temperature -65 to +130 °C
Package Temperature (20 sec. reflow) 215 °C
Input Voltages

HS0, HS1, HS2, HS3, TS, RW | -o2tovcc+o2 vDC
Outputs

Read Data (RDX, RDY) VCC -25t0 VCC +0.3 vDC

Write Unsafe (WUS) -0.2Vto VCC + 0.2V VvDC

Current Reference (WC) -80 mAto 1.0 mA vDC

Head Outputs (Write Mode) -80 mAto 1.0 mA mA

POWER SUPPLY

Unless otherwise specified, 4.5V < VCC < 5.5V, 10.8V < VDD1, 2 £ 13.2V, 0°C < T (ambient) < 70°C.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Dissipation (Does not Idle mode 195 295 mw
include power dissipation through | Read mode 440 650 mw
RDX, RDY load resistors) Write mode 350 + 10 Iw [530 + 11.2 w mw
Positive Supply Current (ICC) Idle Mode 13 20 mA
(Includes RDX, RDY currents) Read Mode 27 30 mA
Write Mode 22 26 mA
Positive Supply Current (IDD1) Idle Mode 10 12 mA
Read Mode 32 38 mA
Write Mode 23 28 mA
Positive Supply Current (IDD2) Idle Mode 0.5 2 mA
Read Mode 1 1.5 mA
Write Mode T+lw | 2+ 1w mA
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SSI 32R2010R
10-Channel Thin Film
Read/Write Device

DC CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNIT

High-level Input Voltage VIH 2.0 - \'

(CS, RW, HS0, HS1, HS2, HS3)

Low-level Input Voltage  VIL 0.8 Vv

(CS, R/W, HS0, HS1, HS2, HS3)

High-level Input Current  1IH VIH =27V 100 HA

(CS, R/W, HS0, HS1, HS2, HS3)

Low-level input Current  1IL VIL = 0.4V -400 pA

(CS, R/W, HS0, HS1, HS2, HS3)

High-level Output Voltage VIH Vee-1.0 Vee-0.72 \"

(WDX, WDY)

Low-level Output Voltage VIL Vee - 1.87 Vee - 1.625 \

(WDX, WDY)

WUS, Low Level Voltage ILUS =4 mA 0.5 \Y
(denotes safe condition)

WUS, High Level Current VHUS = 5.0V 100 MA
(denotes unsafe condition)

WRITE MODE

Test Conditions (Unless otherwise specified). VCC = 4.5t0 5.5V, Ta = 0to +70°C, VDD = 10.8 to 13.2V, Lh
=470 nH, Rh = 25Q, WD Tr, Tf < 2 ns, Iw = 20 mA.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Range, Iw 10 25 mA
Write Current Voltage, Vwc 1.95 2.05 2.15 Vv
Differential Head voltage Swing 7.0 7.6 Vpp
loffset 0.5 mA
Unselected Head Non adjacent heads tested 1 mA(pk)
Transient Current to minimize external coupling

effects
Head Damping Resistance 240 300 360 Q
Differential Output 20 pF
Capacitance
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SSI 32R2010R
10-Channel Thin Film
Read/Write Device

FAULT DETECTION CHARACTERISTICS

Test conditions same as Write Mode above (unless otherwise specified.)

CHARACTERISTIC CONDITIONS MIN | NOM | MAX | UNIT

VCC Value for Write lh<1mA 3.7 4.0 4.3 Vv

Current Turn off

VDD Value for Write lh<1mA 9.5 10.0 | 105 "

Current Turn off

WDX, WDY Transition Frequency WUS = Low (Guaranteed safe) | 1.0 MHz
READ MODE

Tests performed with 100Q load resistors from RDX and RDY to VCC. Test conditions same as Write mode
(unless otherwise specified.)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltdge Gain Vin =1 mVpp, f =300 kHz 120 150 180 VIV
Voltage Bandwidth (-3dB) Zs < 5Q, Vin =1 mVpp 75 100 MHz
(-1dB) Zs <5Q, Vin=1 mVpp 20 35 MHz
Input Noise Voltage Zs =0Q,Vin=0V, 0.58 0.75 | v JHz
Power Bandwidth = 20 MHz
Differential Input Capacitance Vin=0V, f =5 MHz 15 20 pF
Differential Input Resistance Vin=0V, f =5 MHz 400 1500 Q
Dynamic Range @ 5 MHz Input voltage where AC 4 mVpp

gain falls to 90% of the gain

Common Mode Rejection Ratio Vin = 100 mVpp, 0V DC

f=5MHz 60 90 dB
Power Supply Rejection Ratio VCC or VDD = 100 mVpp

f=5MHz 55 75 dB
Channel Separation Unselected channels are

driven with Vin = 20 mVpp

@ 5MHz 60 90 dB
Output Offset Voltage Rh=0,Lh=0 -250 250 mV
Output Leakage Current Idle Mode 20 pA
Output Common Mode Voltage Rh=0,Lh=0 VCC -0.9]VCC-0.5] VCC-0.3 \"
Output Voltage Compliance Adjust RDX, Y load voltage |vcc-1.6 vCC \'

source for <5% THD of either

output.
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10-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS

Test conditions same as Write Mode plus RDX, Y connected VCC through 100L2 resistors, WUS with 1kQ

to VCC.
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Idle to Read/Write Transition Time| Delay to 10 or 90% of Read 75 150 us
Output or Write Current
Read/Write to Idle Transition Time 85 150 ns
Read to Write Transition Time VLCS =0.8V, 85 150 ns
Delay to 90% of Iw
Write to Read Transition Time VLCS = 0.8V, Delay to 90% of 60 150 ns
10 MHz Read Signal, 100 mV
envelope
Head Select Switching Delay Read or Write Mode 500 ns
Head Current Rise and Fall Times| lw =25 mA, Lh=0nH 25 4.0 ns
10% to 90% Rh = 0Q
lw=15mA, Lh=1pH 6 ns
Rh = 450
Head Current Rise and Fall 0.5 ns
Difference
Head Current Switching Delay WDX, WDY transitions 2 ns, 05 ns
Difference (Asymmetry) switching time asymmetry
0.2ns
Head Current Propogation Delay | 50% WD to 50% Iw 8 15 ns
(TD3)
Unsafe to Safe Delay After f(data) = 5 MHz 200 ns
Write Data Begins (WUS) (TD2) Write Mode (After 2 transitions
of WD)
Unsafe to Safe Delay After 0.5 +Tw*
Write Mode Selected (WUS)
Safe to Unsafe Delay (WUS) After Write Mode fault cond- 15 us
(TD1) ition occurs
Safe to Unsafe Delay (WUS) After exiting Write Mode 0.5 us
*Tw is the period of the write data input.
(WD - WD) N
|g—— TD2 —p TD1 ——
wus
\ J

—»||e—TD3

HEAD

(Ix-ly)

CURRENT N/ \ / \ , \ ’ \ / \ / \
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SSI 32R2010R
10-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS: 6ja
(Top View) 36-Lead SOM 75°CIW
Hox [] 1 36 []GND
Hoy [] 2 35 []HS3
HIX [] 3 34 [1TS
HIY [] 4 33 []RW
Hex [] 5 32 [lwe
Hey [] 6 31 []RDY
Hax [] 7 30 []RDX
Havy [] 8 29 []Hso
Hax [ 932R2010R28 1] HS1
Hay [ 10 10cM 27 []Hs2
HeX [| 11 26 []vce
Hsy [ 12 25 [1wpy
Hex [] 13 24 [] WDX
Hey [] 14 23 [1wus
H7X [ 15 22 []vDD1
H7Y [] 16 21 {] vbD2
H8X q 17 20 [] Hoy
Hay [| 18 19 ] Hox
36-Lead SOM

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK
SSI32R2010R
36-Lead SOM 32R2010R-CM 32R2010R-10CM

Preliminary Data: Indicates a product not completely released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) 573-6914

©1991 Silicon Systems, Inc. 1-104 0193 - rev.



.. SSI 32R2015R

d‘ J JM® 16-Channel Thin Film

A TDK GL(JpCompany Read/Write Device
Advance Information

January 1993
DESCRIPTION FEATURES

The SSI 32R2015R is an integrated read/write circuit ~ » High performance

designed for use with two terminal heads in disk drive - Read Mode Gain = 150 Typ V/V
systems. The device contains sixteen channels of read - Input Noise = 0.58 nVVAZ typ
amplifiers and write drivers and also has an internal : :

write current source. An internal 330Q damping resis- - Input Capacitance = 15 pF typ.

tor is supplied in Write mode, which is switched to 1 kQ - Write Current Range = 10 mA to 25 mA
in Read mode. - Write Current Rise Time = 4 ns

The circuit operates on +5V and +12V power supplies - Head Voltage Swing = 7 Vpp min

and is available in a 52-pin package. e Write unsafe detection

¢ TTL write data input
* Open collector read data output

* Switch from 330Q damping resistor to 1 kQ
read input resistance

¢ Power supply fault protection
* 45V, +12V power supplies +10%

BLOCK DIAGRAM PIN DIAGRAM
vop1 ano  vee vane e 28555285558
A - - - - - - - - - - S
/52 51 50 48 48 7 @ 4 4 B2 4 o)
H11x 1 39 [] Hay
HitY (|2 38 1] Hax
Hi2X [ 3 37 [] Hay
Hi2Y ] 4 36 {] Hax
H13X [] 5 35 [ Hay
H13Y [ 6 34 ] H2x
H14x [] 7 33 (] HIY
Hiav [] 8 32{] HiX
HISX [] 9 31 ] Hoy
H15Y []10 30 ] HoX
on?r;';?iﬁer N 11 2 GND
‘and N []12 81T
S VDDZE‘au 15 16 17 18 19 20 21 22 23 24 25 2627]R,W

(16-Channels)

RN Sy S o W g S W A
é%éZBQIIIIQSS

Write
Transition

52-Pin Piastic QFP

CAUTION: Use handling procedures necessary
0193 - rev. 1-105 for a static sensitive component.




SSI 32R2015R
16-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

The SSI 32R2015R addresses up to 16 channels with
logic control inputs which are TTL compatible. Head
selection is accomplished as shown in Table 1. Mode
selection is accomplished as shown in Table 2. The
mode select inputs have internal pull up circuits so that
if aninput is open it will rise to the upper logic level and
force the device into a non-writing condition.

WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a current switch. The Head Select Inputs HS0, HS1,
HS2 and HS3 determine the selected head. 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) to pass data in the X-direction of the
head. The write current magnitude is adjusted by an
external resistor, Rwc, from WC to GND, and is given
by:

- lw = Vwc/Rwe

Note that actual head current, Ihd, is:

Rh
=| —_
Ihd w/(1+Rd)+loffset

where Rh is head resistance, Rd is write damping
resistance and loffset is a constant DC offset current.

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the Write mode. A logical high
(off) level will be present at the Write Unsafe (WUS)
terminalif any of the following write fault conditions are
present:

*  Open head circuit

« Head shorted to ground

»  Write current transition frequency too low
*  Write mode not logically selected

A head shorted to ground condition results in a pulsat-
ing WUS signal.

After the fault condition is removed, two negative
transitions of WDI are required to clear WUS.

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC.

Additionally, power voltage monitoring circuits are
used to detect VCC and VDD1 voltage levels. If either
is too low to permit valid data recording, write current is
inhibited.

READ MODE

In Read Mode, (RW high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are open collector, requiring external load resistors
connected to VCC. The amplifier gain polarity is non-
inverting between HnX, HnY inputs and RDX, RDY
outputs.

The switch from Write to Read modes also changes the
resistance across HnX and HnY from its write damping
value of 300Q to its Read mode input value of 1 kQ.

IDLE MODE

Taking CS high selects the Idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the internal write current source. This
facilitates multi device installations by allowing the
read outputs to be wired OR’ed and the write current
programming resistor to be common to all devices.
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TABLE 1: Head Select TABLE 2: Mode Select
Head Selected | HS3 | HS2 | HS1 HSO0 CcS R/W Mode
0 0 0 0 0 0 0 Write
1 0 0 0 1 0 1 Read
2 0 0 1 0 1 0 Idle
3 0 0 1 1 1 1 Idle
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1
PIN DESCRIPTION
CONTROL INPUT PINS
NAME TYPE DESCRIPTION
CS | Chip Select Input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.
RW | Read/write select. A logical low level enables the Write mode (when CS is
low). Has internal pull up.
HSO0, HS1, | Head select inputs. Logical combinations select one of ten heads.
HS2, HS3 See Table 1. Has internal pull down resistors.
HEAD TERMINAL PINS
HOX-H15X, 110 X, Y Head connections: Current in the X-direction flows into the X-port.
HOY-H15Y
DATA INPUT/OUTPUT PINS
WDI | /O TTL Write Data Input: a negative transition toggles the direction of the head current.
RDX, RDY 110 Differential Read Data output. These open collector outputs are normally
terminated in 100Q resistors to VCC.
EXTERNAL COMPONENT CONNECTION PINS
wC | /10 [ Resistor connected to GND to provide desired value of write current.
CIRCUIT MONITOR PINS
WUS o Write Unsafe is an open-collector output with the off-state indicating that
conditions are not proper for a write operation.
POWER, GROUND PINS
VCC | +5V Logic circuit supply.
VDD1 | +12V power supply.
VDD2 | Positive power supply for write current drivers.
GND | Power supply common.
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ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation above maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
Positive Supply Voltage, VCC 6 VvDC
Supply Voltage, VDD1, 2 135 VvDC
Operating Junction Temperature 130 °C
Storage Temperature -65to +130 °C
Package Temperature (20 sec. reflow) 215 °C
Input Voltages

HS0, HS1, HS2, HS3, TS, RW, WDI -0.2to VCC +0.2 vDC
Outputs

Read Data (RDX, RDY) VCC -25t0 VCC +0.3 vDC

Write Unsafe (WUS) -0.2Vto VCC + 0.2V VvDC

Current Reference (WC) -80 mAto 1.0 mA vDC

Head Outputs (Write Mode) -80 mAto 1.0 mA mA

POWER SUPPLY
Unless otherwise specified, 4.65V < VCC < 5.35V, 10.8V < VDD1, 2 < 13.2V, 0°C < T (ambient) < 70°C.
PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Dissipation (Does not Idle mode 185 300 mW
include power dissipation through | Read mode 440 610 mwW
“RDX, RDY load resistors) Write mode 350 + 10 Iw[530 + 11.2w| MW
Positive Supply Current (ICC) Idle Mode 13 20 mA
(Includes RDX, RDY currents) Read Mode 27 35 mA
Write Mode 18 26 mA
Positive Supply Current (IDD1) Idle Mode 9 12 mA
Read Mode 29 33 mA
Write Mode 20 33 mA
Positive Supply Current (IDD2) Idle Mode 1 2 mA
Read Mode 3 5 mA
Write Mode 2+Iw | 3+Iw mA
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DC CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNIT

High-level Input Voltage  VIH 2.0 - \'

(CS, R/W, HSO0, HS1, HS2, HS3,

WDI)

Low-level Input Voltage  VIL 0.8 \

(CS, R/W, HS0, HS1, HS2, HS3,

WDI)

High-level Input Current  1IH VIH=2.7V 100 HA

(CS, R/W, HS0, HS1, HS2, HS3,

WDI)

Low-level Input Current  liL VIL = 0.4V -400 HA

(CS, R/W, HS0, HS1, HS2, HS3,

WDI)

WUS, Low Level Voltage ILUS =8 mA 0.5 \
(denotes safe condition)

WUS, High Level Current VHUS = 5.0V 100 HA
(denotes unsafe condition)

WRITE MODE

Test Conditions (Unless otherwise specified). VCC = 4.5 t0 5.5V, Ta= 0 to +70°C, VDD = 10.8 to 13.2V,
Lh = 470 nH, Rh = 25Q, WDI Tr, Tf < 2 ns, Iw = 20 mA.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Range, w 10 25 mA
Write Current Voltage, Vwc 1.95 2.05 2.15 \"
Ditferential Head voltage Swing 7.0 Vpp
loffset 0.5 mA
Unselected Head Non-adjacent heads 1 mA(pk)
Transient Current tested to minimize external

coupling effects
Head Damping Resistance 230 330 430 Q
Differential Output 20 pF
Capacitance
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FAULT DETECTION CHARACTERISTICS
Test conditions same as Write Mode above (unless otherwise specified).

CHARACTERISTIC CONDITIONS MIN | NOM | MAX | UNIT
VCC Value for Write lh<1mA 3.7 4.0 43 \"
Current Turn off

VDD Value for Write lh<1mA 95 | 10.0 | 105 \
Current Turn off

WDI Transition Frequency WUS = Low (Guaranteed safe) | 2.0 MHz

READ MODE

Tests performed with 100Q load resistors from RDX and RDY to VCC. Test conditions same as Write mode

(unless otherwise specified).

PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin =1 mVpp, f =300 kHz 120 150 180 VIV
Voltage Bandwidth (-3dB) Zs < 5Q, Vin =1 mVpp 50 84 MHz
(-1dB) Zs <5Q, Vin =1 mVpp 20 45 MHz

Input Noise Voltage Zs =0Q,Vin=0V, 0.58 0.7

Power Bandwidth = 20 MHz nvHz
Differential Input Capacitance Vin=0V, f =5 MHz 15 26 pF
Differential Input Resistance Vin=0V, f =5 MHz 400 1500 Q
Dynamic Range Input voltage where AC 4 mVpp

gain falls to 90% of the gain

with 0.5 mVpp input signal
Common Mode Rejection Ratio Vin = 100 mVpp, 0V DC

f=5MHz 50 dB
Power Supply Rejection Ratio VCC or VDD = 100 mVpp

f=5MHz 55 dB
Channel Separation Unselected channels are

driven with Vin = 20 mVpp

@ 5 MHz 50 dB
Output Offset Voltage Rh=0,Lh=0 -360 360 “mV
Output Leakage Current Idle Mode 20 HA
Output Common Mode Voltage VCC - 0.9/ VCC -0.5 | VCC -0.3 \"
Output Voltage Compliance Adjust RDX, Y load voltage VCC-1.5 vCC \'

source for <5% THD of either

output.
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SWITCHING CHARACTERISTICS
Test conditions same as Write Mode plus RDX, Y connected to VCC through 100Q2 resistors, WUS with 1 kQ
to VCC.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Idle to Read/Write Transition Time| Delay to 10 or 90% of Read 0.4 ps
Qutput or Write Current
Read/Write to Idle Transition Time 0.4 us
Read to Write Transition Time VLCS = 0.8V, 0.4 us
Delay to 90% of Iw
Write to Read Transition Time VLCS = 0.8V, Delay to 90% of 0.6 us
10 MHz Read Signal, 100 mV
envelope
Head Select Switching Delay Read or Write Mode 0.5 us
Head Current Rise and Fall Times| lw =25 mA, LH =0 nH 4 ns
10% to 90% Rh = 0Q
w=15mA,LH=1pH 6 ns
Rh = 45Q
Head Current Rise and Fall 0.5 ns
Difference
Head Current Switching Delay (TD3)| 50% WDI to 50% Iw 30 ns
Head Current Switching Jitter WDI transitions 2 ns, 0.3 ns
(Asymmetry) switching time symmetry 0.2ns
Unsafe to Safe Delay After f(data) =5 MHz 0.20 us
Write Data Begins (WUS) (TD2)
Unsafe to Safe Delay After 0.5 +Tw* us
Write Mode Selected (WUS)
Safe to Unsafe Delay (WUS) After Write mode fault cond- 1.50 us
(TD1) ition occurs
Safe to Unsafe Delay (WUS) After exiting Write mode 0.5

*Tw is the period of the write data input.

WDI _\
— TD2 —>| TD1 ————P
wus \
— D3
HEAD
CURRENT
(Ix-ly) |

FIGURE 1: Write Mode Timing Diagram
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PACKAGE PIN DESIGNATIONS 028y xrxErE s %
. 2 T rr r rrrrI I
(Top View) P e e
52 51 50 49 48 47 46 45 44 43 42 41 40 )
H11X 1 39 [] HaY
THERMAL CHARACTERISTICS: gja Rty [j2 38 {] Hax
H12X ] 3 37[] H3Y
| 52-Lead aFP 50°C/W | wizv [ 4 56 [ Hox
H13X [ 5 35 [] Hay
H13Y [] 6 34 b H2X
H14X [] 7 33 [] HIY
Hi4Y [] 8 32 D H1X
H15X [} 9 31 ] Hoy
H15Y [} 10 30 [] HOX
NC []11 29 (] GND
NE [[12 28[] T3
vDD2 []13 271 RW
L 14 15 16 17 18 19 20 21 22 23 24 25 26 )
T e RoE e R3ar8 %> 0
8632522228223

52-Lead Plastic QFP

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use
for final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other
rights of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems.
Silicon Systems reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to
verify that the data sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 573-6000, FAX: (714) 573-6914

©1991 Silicon Systems, Inc. 1-112
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'SSI 32R2020R/2021R
5V, 2, 4, 6, 10-Channel
Thin-Film Read/Write Device

DESCRIPTION

The SSI132R2020R/2021R are bipolar monolithic inte-
grated circuits designed for use with two-terminal re-
cording heads. They provide a low noise read ampli-
fier, write current control, and data protection circuitry
for up to ten channels. The SSI 32R2020R/2021R
provide internal 320Q damping resistors. Damping
resistors are switched in during write mode and
switched out during read mode. Power supply fault
protection is provided by disabling the write current
generator during power sequencing. System write to
read recovery time is significantly improved by control-
ling the read channel common mode output voltage
shift in the write mode. The 32R2021R option provides
the user with a controllable write current adjustment
feature.

The SSI 32R2020R/2021R require only +5V power
supplies and are available in a variety of packages.

They are hardware compatible with the 32R4610A/

January 1993
FEATURES

* +5V +10% supply

¢ Low power
= PD = 130 mW read mode (Nom)
= PD = 3.3 mW idle (Nom)

* High Performance:
= Read mode gain = 300 V/V
= Input noise = 0.56 nV/VHz (Nom)
= Input capacitance = 16 pF (Nom)
= Write current range = 5-35 mA

* Self switching damping resistance

¢ Designed for two-terminal thin-film or MIG
heads with inductance up to 5.0 uH

* Pin compatible with the 32R4610AR/4611AR
* Write unsafe detection

4611A read/write devices. e Power supp]y fault protection
* Head short to ground protection
BLOCK DIAGRAM PIN DIAGRAM
vcet GND wus vcez
: T e GND ] 1 20 [] T8
: NeArE :..i_, I Rererencel . Hox [} 2 19 [] AW
A 1 i L Hov mx [] 4 17 ] RDY

READ
PREAMPS
AND WRITE
CURRENT
SWITCHES
(X10)

| voLTAGE i ool waite
FAULT [ GURRENT =d  weapy
1 DETECTOR| e R 3

z‘; HIX HeX [] 8 Channels 15 [] HSO
L [ ] HiY

:3 e veez [] 10 11 [] wus

HY [} 5 3omo020m 16 [] RDX
4

Hey [ 7 14 [] Hs1
Hax [| 8 13 {] veet
Hay [] o 12 [ wol

"“H{-
.,

WCADJ

20-PIN SOL
HaX
Hay
4 e
cpi ) HoX CAUTION: Use handling procedures necessary
—0 nov for a static sensitive component.

0193 - rev. WCADJ available on the 32R2021R-4 24-pin option only




SSI 32R2020R/2021R
5V, 2, 4, 6, 10-Channel
Thin-Film Read/Write Device

CIRCUIT OPERATION

The SSI 32R2020R/2021R have the ability to address up to 10 two-terminal heads and provide write drive or read
amplification. Mode control and head selection are described in Tables 1 and 2. The TTL inputs R/W and CS have
internal pull-up resistors to prevent an accidental write condition. HS0, HS1, HS2 and HS3 have internal pulldown
resistors. Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select TABLE 2: Head Select
cS R/W Mode HS3 HS2 HS1 HS0 Head
0 0 Write 0 0 0 0 0
0 1 Read 0 0 0 1 1
1 0 Idle 0 0 1 0 2
1| Idle 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 0 1 9
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HSO, HS1, t
HS2, HS3 | Head Select: selects one of ten heads
[ [ Chip Select: a high inhibits the chip
RW t | Read/Write : a high selects Read mode
wWUuSs t o Write Unsafe: a high indicates an unsafe writing condition
WDI | Write Data In: changes the direction of the current in the recording head
HOX - HI9X;
HOY - HoY /0 X, Y Head Connections
RDX, RDY t (o] X, Y Read Data: differential read data output
WC t Write Current: used to set the magnitude of the write current
WCADJ* Write Current Adjust: Used to fine tune the write current
VCC1 | +5V Supply
VCC2 | +5V Supply for Write current drivers
GND I Ground
* Available on 32R2021R-4 24-pin option only
t When more than one R/W device is used, signals can be wire OR'ed
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WRITE MODE

Taking both CS and R/W low selects Write mode which
configures the SSI 32R2020R/2021R as a current
switch and activates the Write Unsafe (WUS) detector
circuitry. Head current is toggled betweenthe X and Y
side of the selected head on each high to low transition
of the Write Data Input (WDI). Changing from Read or
Idle mode to Write mode initializes the Write Data Flip-
Flop to pass write current into the “X” pin. In this case,
the Y side of the head will be higher potential than the
X side. The magnitude of the write current (0-pk) is

iven by:
9 y _KeVwc

" Rwc
Rwc is connected from pin WC to GND. Note the
actual head current Ix, y is given by:

Ix,y=¢_
1+ Rh/Rd

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

In write mode a 320Q damping resistor is switched in
across the Hx, Hy ports.

The 32R2021R adds afeature which allows the userto
adjust the Iw current by a finite amount. The WCADJ
pinisusedto adjust write current for write operations on
different zones of the disk. It is used by switching a
separate write current adjust resistor in and out on the
WCADJ pin or by connecting a DAC to that pin to sink
a controllable amount of current. The WCADJ pin is
nominally biased to VCC/2. Sinking current from this
pin to ground will divert a proportional amount of
current from the actual head current while maintaining
a constant current through the WC resistor and VCC.
Allowing WCADJ to float or pulling it high will cut off the
circuit and it will have no effect. ATTL gate can be used
as a switch with a small degradation in accuracy. The
amount of write current decrease is shown below:

Iw head (decrease) (mA) = (29 « VwcaDy/RWCADY)
where:

Vweany = VCC/2 (volts)

Rwcapy = write current adjust setting resistor (kQ)

Example: For a 7.25 mA head current decrease,
Rwcapy = (27« 2.5) / 7.25 = 10 kQ

POWER SUPPLY FAULT PROTECTION

A voltage fault detection circuit improves data security
by disabling the write current generator during a volt-
age fault or power startup regardless of mode. Note
that WUS does not necessarily turn on to flag a power
supply fault condition.

HEAD SHORT TO GROUND PROTECTION

The 2020R/2021R provides a head short to ground
protection circuit in any mode. In Idle or Read Mode,
current out of the head port will not exceed 20 mA if any
head is shorted to ground. In Write mode, if any head
is shorted to ground (regardiess if it is selected or not)
the write current generator will turn off, the WUS flag
will go high, and current will be limited to less than 1 mA
out of the head port.

WRITE UNSAFE
Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

*  WDI frequency too low

» Device in Read mode

« Chip disabled

» No head current

« Head opened

» Head short to ground
To insure proper WUS operation, the product of write
current, WDI frequency, and head inductance should
be less than 500 mA-uH+MHz. To insure no false WUS
trigger, the product of head current and head resis-
tance (Ix,y-Rh) should be between 100 mV and 1.7V.
WDI frequency too low is detected if the WDI fre-
quency falls below 500 kHz (typ). Consult the WUS
Safe to Unsafe timing for range of frequency detection.
Device in Read mode and Chip disabled will flag
WUS if R/W is high or CS is high.
No head current will flag WUS if Rwc = - and the
selected head is present. ;
Head opened will flag WUS if Rh = o and under the
condition that VCC/Iw < 0.25 V/mA.
Head short to ground is described in the preceding
paragraph.
Upon entering write mode, WUS is valid after two high
to low transitions of WDI following the required Read-
Write transition time (0.6 s max).
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CIRCUIT OPERATION (continued)
READ MODE

The Read mode configures the SSI 32R2020R/2021R
as a low noise differential amplifier and deactivates the
write current generator. The damping resistor is
switched out of the circuit allowing a high impedance
input to the read amplifier. The RDX and RDY output
are driven by emitter followers. They should be AC
coupledto the load. The (X,Y) inputs are non-inverting
to the (X,Y) outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.

Operation above-maximum ratings may permanently damage the device.

PARAMETER RATING
DC Supply Voltage VCC1 -0.3t0 +6 VDC
vCC2 -0.3to +6 VDC

Write Current Iw 60 mA
Digital Input Voltage Vin -0.3to VCC1 +0.3 VDC:
Head Port Voltage VH -0.3to VCC2 +0.3 VDC
Output Current: RDX, RDY 10 -6 mA

wus +8 MA
Storage Temperature Tstg -651t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

DC Supply Voltage VCC1 =VCC2 5110% VvDC

Operating Junction Temperature Tj +251t0 +135 °C

Recommended Head Load Range Lh 0.3-5.0 uH

DC CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

PARAMETER CONDITIONS MIN | NOM | MAX UNIT

VCC1 Supply Current Read Mode 18 25 mA
Write Mode 22 29 mA
Idle Mode 0.6 0.95 mA

VCC2 Supply Current Read Mode 8 11 mA
Write Mode 4+lw ]| 7+1w mA
Idle Mode 0 0.2 mA
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PARAMETER CONDITIONS MIN NOM | MAX UNIT

Power Dissipation Read Mode 130 200 mwW
Write Mode 130 +4 w200 + 431w mW
Idle Mode 3.3 6.5 mW

VCC1 Fault Voltage Iw<0.2mA 35 3.9 4.2 VvDC

DIGITAL INPUTS

Input Low voltage (Vil) 0.8 VvDC

Input High Voltage (Vil) 2.0 vDC

Input Low Current Vil = 0.8V -0.4 mA

Input High Current Vih = 2.0V 100 uA

WUS Output Low Voltage (Vol) lol = 2 mA max 0.5 VvDC

WRITE CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

Write Current Constant “K” 0.99

Write Current Voltage (Vwc) 1.15 1.25 1.35 \"

WCADJ Voltage

SS132R2021R lwcapy = 0 to .5 mA 2.0 VCC/2 3.0 VvDC

Ihead(Decrease)/lwcapy

SSI 32R2021R 23 27 31 mA/mA

Iwcabs Range

SSI132R2021R 0.0 0.5 mA

Differential Head Voltage Swing 4.2 5.6 Vpp
Open Head Iw = 20 mA 3.4 5.0 Vpp

Unselected Head Current 1 mA (pk)

Head Differential Damping

Resistance (Rd) 320 Q

WDI Pulse Width Vil 2 0.2V PWH 10 ns

PWL 5 ns

Write Current Range (Iw) 5 35 mA

Head Differential Load

Capacitance 25 pF
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READ CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,

RL (RDX, RDY) = 1 kQ.

PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Differential Voltage Gain Vin =1 mVpp @1 MHz 250 300 350 \A%
Voltage BW -1dB |Zs| < 5Q, Vin = 1 mVpp 20 MHz
-3dB |Zs| < 5Q, Vin = 1 mVpp 45 MHz

Input Noise Voltage BW =15MHz,Lh=0,Rh=0 0.56 0.75 nVAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz 16 22 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz 720 1200 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 2 mVpp
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp

@ 5MHz 55 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 50 dB
Channel Separation Unselected channels driven

with Vin=0 VDC + 100 mVpp | 55 dB
Output Offset Voltage +300 mV
Single Ended Output Resistance | f =5 MHz 50 Q
Output Current AC coupled load, RDX to RDY| 0.9 mA
RDX, RDY Common Mode
Output Voltage 0.4 VCC| VCC/2 (0.6 VCC| VDC

SWITCHING CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh = 1.0 uH, Rh = 30Q

f(Data) =5 MHz.

R/W  Read to Write

WDI transition

R/W to 90% of write current 0.1 0.6 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.1 0.6 us
CS  Unselect to Select CS to 90% of write current or
to 90% of 100 mV 10 MHz 0.2 1 us
Select to Unselect CS to 10% of write current 0.1 0.6 s
HSO0,1 to any. Head To 90% of 100 mV 10 MHz
Read signal envelope 0.11 0.6 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI 0.6 2.0 3.6 us
transitions. Defines maximum
WDI period for WUS operation
Unsafe to Safe (TD2) Fault cleared, from first neg 0.1 0.6 us
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PARAMETER CONDITIONS MIN NOM MAX UNIT
Head Current: ‘
WDI to Ix - ly (TD3) from 50% points, Lh =0, Rh =0 3 10 ns ‘
Asymmetry WDl has 1 ns rise/fall time, |
Lh=0,Rh=0 1.0 ns
Rise/fall Time 10% to 90% points, Lh =0, Rh =0 4 6 ns
Rise/fall Time Lh =1 uH, Rh = 30Q 15 ns

WUS / /4 | \

—p TD3
HEAD

CURRENT \ / \ / \ /
(Ix - ly)

/[
//

FIGURE 1: Write Mode Timing Diagram
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PACKAGE PIN DESIGNATIONS

(Top View)
GND [] 1 24;’113 Hox [] 1 24 [] GND Hox [] 1 36 [] GND
Ne [] 2 23 [] RW Hoy [] 2 23 []Ts Hoy ] 2 35 [] Hs3
Hoxlja 22 [] NC HIX [] 3 22 [1 RW HIX [] 3 34 []CS
Hoy [] 4 21 [] weany HiY [ 4 21 [ we HIY [] 4 33wa
H1X|;5 20 [ we Hx [] 5 20 [] ROY Hex ] § 32ch
HIY [ 6 32R2021R 19 j RDY HzY [ 6 92R2020R 19 1] RoX Hay [ 6 31 [] Roy
Hox [| 7 Channels 1g j RDX Hax [| 7 Channels 1g [] Hso Hax [] 7 30 [] RDX
Hey [] 8 17 ] Hso Hay [] 8 17 [] Hst Hay [] 8 29 [] Hso
Hax [] o 16 [] Hst Hax [] o 16 [] sz Hax [] o SR 2 ] Hst
Hav [] 10 15 [] veer Hay [ 10 15 [] vee Hay [] 10 cremmes 27 [] Hs2
Ne [ 1 14 ] wol Hsx [} 11 14 ] wor Hsx [] 11 26 [] veet
veez ] 12 13{] wus Hov [ 12 13 [] wus HsY [] 12 25 [] wol
24-Pin SOL, SOV 24-Pin SOV Hex [ 12 2 [ ws
Hey [] 14 2 [l ne
H7X [] 15 22 [] veca
GNDq1 1 []Ts GNo [] 1 0 [] T8 WY ] 16 21 [] ve
Hox [ 2 15 [] W Hox [] 2 w0 ] W Hex [ 17 20 [] Hov
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A TDK Group J Company Thin-Film Read/Write Device
Advance Information

. | 32R2024R
JWJM ® SS 53, 4-Cl?annel

January 1993
DESCRIPTION FEATURES

The SSI 32R2024R is a bipolar monolithic integrated  *  +5V +10% supply
circuit designed for use with two-terminal recording

N - e . Low power
heads. It provides a low noise read amplifier, write
current control, and data protection circuitry for up to - PD = 160 mW read mode (Nom)
four channels. The SSI 32R2024R provides internal - PD = 5 mW Idle (Max)

400Q damping resistors that are switched in during

write mode and switched out during read mode. Power  ©  High Performance:

supply fault protectionis provided by disabling the write - Read mode gain = 200 V/V
cu_rrent generator duripg power §gquenc§ng. System - Input noise = 0.56 nV/VHz (Nom)
write to read recovery time is significantly improved by

controlling the read channel common mode output = Input capacitance = 16 pF (Nom)
voltage shift in the write mode. = Write current range = 5 - 40 mA

The SSI 32R2024R requires only +5V power supplies * Self switching damping resistance
and is available in a variety of packages. ¢ Designed for two-terminal thin-film or MIG
heads with inductance up to 5.0 pH
*  Write unsafe detection
¢ Power supply fault protection

¢ Head short to ground protection

BLOCK DIAGRAM PIN DIAGRAM

vee GND wus vce

2 A —_— - GND | 1 20:6'5

. = e Hox [ |2 19 ] RW
: REFERENCE |70 :

e o HoY 3 18 we
; S 0 Hox HIX [ 14 17 [ ] roY

RW [) HoY
- HY |5 somo0oer 16 [ ] RDX

0} 4
RDX [ HaX 6  Channels 15 HSO
" RoY [} : p;‘g&s HIX wey [ 17 14 [ ] Hst
| A — —
SURRENT H3X 8 13 vee
10]

wol o H3Y 9 12 WDl
vce 10 1" ] wus

H2X

H2Y

20-PIN SOL

{] Hix
H3Y

R S ; CAUTION: Use handling procedures necessary
we for a static sensitive component.
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SSI 32R2024R
5V, 4-Channel
Thin-Film Read/Write Device

CIRCUIT OPERATION

The SSI 32R2024R has the abiiity to address up to 4 two-terminal heads and provide write drive or read
amplification. Mode control and head selection are described in Tables 1 and 2. The TTL inputs R/W and CS have
internal pull-up resistors to prevent an accidental write condition. HS0 and HS1 have internal pulldown resistors.

Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select

TABLE 2: Head Select

CS RW Mode HS1 HS0 Head

0 0 Write 0 0 0

0 1 Read 0 1 1

1 0 Idie 1 0 2

1 1 Idle 1 1 3
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HSO0,HS1 + | Head Select: selects one of four heads
CS | Chip Select: a high inhibits the chip
RW t i Read/Write : a high selects Read mode
Wus o Write Unsafe: a high indicates an unsafe writing condition
WDI l Write Data In: changes the direction of the current in the réoording head
HOX - H3X; 110 X, Y Head Connections
HOY - H3Y
RDX, RDY t (o] X, Y Read Data: differential read data output
wC + Write Current: used to set the magnitude of the write current
VCC l +5V Supply
GND [ Ground

+ When more than one R/W device is used, signals can be wire OR'ed
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SSI 32R2024R
5V, 4-Channel
Thin-Film Read/Write Device

WRITE MODE

Taking both CS and R/W low selects Write mode which
configures the SSI 32R2024R as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Head currentistoggled betweenthe Xand Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Changing from Read or Idle
mode to Write mode initializes the Write Data Flip-Flop
to pass write current into the “X” pin. In this case, the Y
side of the head will be higher potential than the X side.
The magnitude of the write current (0-pk) is given by:
Iw = Aj+Vwe __Kw

RWC RWC
Rwc is connected from pin WC to GND. Note the
actual head current Ix, y is given by:
Iw
Y = T RRd

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

In write mode a 400Q damping resistor is across the
Hx, Hy ports.

POWER SUPPLY FAULT PROTECTION

A voltage fault detection circuit improves data security
by disabling the write current generator during a volt-
age fault or power startup regardless of mode. Note
that WUS does not necessarily turn on to flag a power
supply fault condition.

HEAD SHORT TO GROUND PROTECTION

The SSI 32R2024R provides a head short to ground
protection circuit in any mode. In Idle or Read Mode,
current out of the head port will not exceed 20 mA if any
head is shorted to ground. In Write mode, if any head
is shorted to ground (regardless if it is selected or not)
the write current generator will turn off, the WUS flag
willgo high, and current will be limited to less than 1 mA
out of the head port.

WRITE UNSAFE
Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

« WDl frequency too low

« Device in Read mode

« Chip disabled

* No head current

* Head opened

* Head short to ground

To insure proper WUS operation, the product of write
current, WDI frequency, and head inductance should
be less than 500 mA-pH+=MHz. To insure no false WUS
trigger, the product of head current and head resis-
tance (Ix,y*Rh) should be between 100 mV and 1.7V.

WDI frequency too low is detected if the WDI fre-
quency falls below 500 kHz (typ). Consult the WUS
Safe to Unsafe timing for range of frequency detection.

Device in Read mode and Chip disabled will flag
WUS if R/W is high or CS is high.

No head current will flag WUS if Rwc = « and the
selected head is present.

Head opened will flag WUS if Rh = « and under the
condition that lw » Rd > 3.9V.

Head short to ground is described in the preceding
paragraph.

Upon entering write mode, WUS is valid after two high
to low transitions of WDI following the required Read-
Write transition time (0.6 pus max).

READ MODE

The Read mode configures the SS132R2024R as alow
noise differential amplifier and deactivates the write
current generator. The damping resistor is switched
out of the circuit allowing a highimpedance input to the
read amplifier. The RDX and RDY output are driven by
emitter followers. They should be AC coupled to the
load. The (X,Y) inputs are non-inverting to the (X,Y)

" outputs.

Note that in Idle or Write mode, the read ampilifier is
deactivated and RDX, RDY outputs become high im-
pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idie mode.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumption inthis
mode is held to a minimum.
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SSI 32R2024R
5V, 4-Channel
Thin-Film Read/Write Device

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS _
Operation above maximum ratings may permanently damage the device.
PARAMETER RATING
DC Supply Voltage vCC -0.3t0 +6 VDC
Write Current Iw 60 mA
Digital Input Volitage Vin -0.3to VCC +0.3 VDC
Head Port Voltage VH -0.3to VCC +0.3 VDC
Output Current: RDX, RDY 10 -6 mA

WUuS +8 mA
Storage Temperature Tstg -65 to +150°C

RECOMMENDED OPERATING CONDITIONS

DC Supply Voltage 5 +10% VDC

Operating Junction Temperature , Tj +25to +135 °C

Recommended Head Load/Range Lh 0.3-5.0pH

Operating Ambient Temperature Ta 0to 70°C

DC CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

PARAMETER CONDITIONS MIN [ NOM | MAX | UNIT

VCC Read Mode 32 41 mA
Write Mode 2541w | 37+Iw mA
Idle Mode 0:6 0.9 mA

Power Dissipation , Read Mode 160 225 | mw
Write Mode (Ilw = 20 mA) 225 315 mw
Idle Mode 3 5 mW

VCC Fault Voltage Iw<0.2mA 35 3.9 4.2 VDC
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SSI 32R2024R
5V, 4-Channel
Thin-Film Read/Write Device

DIGITAL INPUTS
PARAMETER CONDITIONS MIN NOM MAX UNIT
Input Low voltage (Vil) 0.8 vDC
Input High Voltage (Vih) 2.0 vDC
Input Low Current Vil = 0.8V -0.4 mA
Input High Current Vih = 2.0V 100 HA
WUS Output Low Voltage (Vol) lol = 2 mA max 05 VvDC
WRITE CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
Iwc to Head Current Gain (A1) Iw = A« VWC/RWC 20 mA/mA
Write Current Constant (Kw) Kw = A1« VWC 47 51 55 \"
Write Current Voltage (Vwc) 2.55 \
Differential Head Voltage Swing Open Head

Iw =20 mA 4.2 5.6 Vpp
Unselected Head Current 1 mA (pk)
Head Differential Load 25 pF
Capacitance
Head Differential Damping
Resistance (Rd) 400 Q
WDI Pulse Width Vil> 0.2V PWH 10 ns

PWL 5 ns

Write Current Range (Iw) 5 40 mA
RDX, RDY Common VCC/2 \'
Mode Output Voltage
READ CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,
RL (RDX, RDY) = 1 kQ.

Differential Voltage Gain Vin =1 mVpp @1 MHz 166 200 234 VIV
Voltage BW -1dB |Zs| < 5Q, Vin = 1 mVpp 20 MHz
-3dB |1Zs| < 5Q, Vin = 1 mVpp 45 MHz

Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.56 0.75 nVAHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz 16 22 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz 720 1200 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 2 mVpp
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SSI 32R2024R
5V, 4-Channel

Thin-Film Read/Write Device

READ CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp
@ 5 MHz 55 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 50 dB
Channel Separation Unselected channels driven 55 dB
with Vin = 0 VDC + 100 mVpp
Output Offset Voltage +300 mV
Single Ended Output Resistance | f =5 MHz 50 Q
Output Current AC coupled load, RDXto RDY| 0.9 mA
RDX, RDY Common Mode 0.4 VCC| VCC/2 |0.6 VCC vDC
Output Voltage
SWITCHING CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh = 1.0 uH, Rh = 30Q

f(Data) = 5 MHz.

R/W  Read to Write

R/W to 90% of write current 0.1 0.6 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.1 0.6 us
CS  Unselect to Select CS to 90% of write current or
t0 90% of 100 mV 10 MHz 0.2 0.6 us
Select to Unselect CS to 10% of write current 0.11 0.6 us
HS0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.11 0.6 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI 0.6 2.0 3.6 us
transitions. Defines maximum
WDI period for WUS operation
Unsafe to Safe (TD2) Fault cleared, from first neg 0.1 0.6 us
WDI transition
Head Current:
WDl to Ix - ly (TD3) from 50% points, Lh =0, Rh =0 3 10 ns
Asymmetry WDI has 1 ns riseffall time,
Lh=0,Rh=0 1.0 ns
Rise/fall Time 10% to 90% points, Lh =0, Rh =0 4 6 ns
Rise/fall Time Lh =1 uH, Rh = 30Q 7 ns
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SSI 32R2024R
5V, 4-Channel
Thin-Film Read/Write Device

wus

wDI /—— ﬂ/}‘ﬂw ////
l TD1 /} // TD2

—p{ TD3

HEAD — ]
CURRENT \ / \ / \ /
(Ix - ly) //

//

FIGURE 1: Write Mode Timing Diagram

PACKAGE PIN DESIGNATIONS

(Top View)
GND [ 1 20[ ]¢Ts
HOX : 2 19 | RrRW
Hoy [ 13 18] ]we
HIX [ 14 17 :l RDY

H1Y 5 32R2024R 16 RDX

4

H2X 6  Channels 15 HSO

Wy [ )7 14 [ ] Hst
H3X : 8 13 ]vce
H3Y [ o 12 Jwol
vee [ |10 1 ] wus

20-Lead SOL, SOV

Advance Information: indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for final
design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.
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Advance Information
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DESCRIPTION FEATURES

The SSI 32R2028R is a bipolar monolithic integrated ®  +5V £10% supply
circuits designed for use with two-terminal recording

. . e . Low power
heads. It provides a low noise read amplifier, write
current control, and data protection circuitry for up to = PD = 130 mW read mode (Nom)
ten channels. The device provides internal 320Q - PD = 5 mW idle (Max)

damping resistors that are switched in during Write | Hiah Perf .
mode and switched out during Read mode. Power gh Periormance:
supply fault protectionis provided by disabling the write = Read mode gain = 300 V/V

current generator during power sequencing. System - Input noise = 0.56 nV/YHz (Nom)
write to read recovery time is significantly improved by
controlling the read channel common mode output = Input capacitance = 16 pF (Nom)
voltage shift in the write mode. The device also pro- - Write current range = 5-35 mA
vides the user with a controllable write current adjust- «  Self switching d i i
ment feature. The SSI 32R2028R requires only a +5V elf switching damping resistance
power supply. * Designed for two-terminal thin-film or MIG
heads with inductance up to 5.0 uH
¢ Differential ECL-like Write Data Input
* Write unsafe detection
* Power supply fault protection

* Head short to ground protection

VCC1  GND wus veez
1 Py
: t i‘ T "l‘______.‘ Hox 1 36 GND
) prpepe — HoY 2 s HS3
e DE”#EC‘%R VOLTAGE wmix )3 [ ]Ts
: PRRE = Hox H1Y 4 33 RW
o1 1 ¥ :g o _— —
- . smeor| i . Hax s 32 we
- : 'BUFFER/ ; H2Y 6 3 RDY
RDX - -
< READ H3X 7 30 ROX
RDY - HIX
: AND WRITE :3 HiY HaY 8 29 HSO
1. gx:@ﬁg 32R2028R
we wors® v (x10 wex ] 0 Charwels 2 Y
: WDFF
W5 4 5 : Hay 10 27 Hs2
: l i : HSX 1" 2 veet
g : EU'; ::: HsY 12 2 wo
g : HeX 13 2 WD
S voutace | ’ v WRITE X : :
G RAWT i CURRENT WeAD : Hey [ 14 s wus
| DETEGTORES =27 7 T SOURCE || & WX [ |15 22 :l WCADJ
H3X
weo : & oy Hry [ 16 21 [T veez
81 : * : Hex 17 20 [ Hoy
sz ; > Hox HeY 18 19 HoxX
HS3 — HoY
' ' 36-Lead SOM
a & B eon:
we WCADY
193 1-129 CAUTION: Use handling procedures necessary
Y - rev. for a static sensitive component.




SSI 32R2028R
5V, 10-Channel

Thin-Film Read/Write Device

CIRCUIT OPERATION

The SSI 32R2028R has the ability to address up to 10 two-terminal heads and provide write drive or read
amplification. Mode control and head selection are described in Tables 1 and 2. The TTL inputs R/W and CS have
internal pull-up resistors to prevent an accidental write condition. HS0, HS1, HS2 and HS3 have internal pulidown
resistors. Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select

TABLE 2: Head Select

[ R/W Mode HS3 HS2 HS1 HSO Head
0 0 Write 0 0 0 0 0
0 1 Read 0 0 0 1 1
1 0 Idle 0 0 1 0 2
1 1 Idle 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 0 1 9
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HSO, HS1, t
HS2, HS3 | Head Select: selects one of ten heads
CcS | Chip Select: a high inhibits the chip
RW t | Read/Write : a high selects Read mode
WUS t O Write Unsafe: a high indicates an unsafe writing condition
WD, WD t l Differential Write Data Input: a negative transition of (WD - WD) toggles the
direction of the head current
HOX - H9X; 1o} X, Y Head Connections
HOY - H9Y
RDX, RDY t (0] X, Y Read Data: differential read data output
WC t Write Current: used to set the magnitude of the write current
WCADJ t Write Current Adjust: Used to fine tune the write current
VCC1 | +5V Supply
VCC2 | +5V Supply for Write current drivers
GND I Ground
+ When more than one R/W device is used, signals can be wire OR'ed
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SSI 32R2028R
5V, 10-Channel
Thin-Film Read/Write Device

WRITE MODE

Taking both CS and R/W low selects Write mode which
configures the SSI 32R2028R as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Head currentis toggledbetweenthe X and Y side of the
selected head on each high to low transition of the
ditferential signal WD - WD. Changing from Read or
Idle mode to Write mode initializes the Write Data Flip-
Flop to pass write current into the “X” pin. In this case,
the Y side of the head will be higher potential than the
X side. The magnitude of the write current (0-pk) is
given by: K« Vwe
W=

Rwc
Rwc is connected from pin WC to GND. Note the
actual head current Ix, y is given by:

lx,yz....._llv.__
1+ Rh/Rd

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

In write mode a 3202 damping resistor is switched in
across the Hx, Hy ports.

The SS132R2028R includes afeature which allows the
user to adjust the Iw current by a finite amount. The
WCADJ pin is used to adjust write current for write
operations on different zones of the disk. It is used by
switching a separate write current adjust resistorin and
out on the WCADJ pin or by connecting a DAC to that
pin to sink a controllable amount of current. The
WCADJ pin is nominally biased to VCC/2. Sinking
current from this pin to ground will divert a proportional
amount of current from the actual head current while
maintaining a constant current through the WC resistor
and VCC. Allowing WCADJ to float or pulling it high will
cut off the circuit and it will have no effect. A TTL gate
can be used as a switch with a small degradation in
accuracy. The amount of write current decrease is
shown below:

Iw head (decrease) (mA) = (29 + VwcADJ/RWCADY)
where:

Vwcapy = VCC/2 (volts)

Rwcaby = write current adjust setting resistor (kQ)

Example: For a 7.25 mA head current decrease,
Rwcapy = (27« 2.5) /7.25 = 10 kQ

POWER SUPPLY FAULT PROTECTION

A voltage fault detection circuit improves data security
by disabling the write current generator during a volt-
age fault or power startup regardless of mode. Note
that WUS does not necessarily turn on to flag a power
supply fault condition.

HEAD SHORT TO GROUND PROTECTION

The SSI 32R2028R provides a head short to ground
protection circuit in any mode. In Idle or Read Mode,
current out of the head port will not exceed 20 mA if any
head is shorted to ground. In Write mode, if any head
is shorted to ground (regardiess if it is selected or not)
the write current generator will turn off, the WUS flag
will go high, and current will be limited to less than 1 mA
out of the head port.

WRITE UNSAFE
Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

+ WD frequency too low

+ Device in Read mode

« Chip disabled

* No head current

» Head opened

» Head short to ground
To insure proper WUS operation, the product of write
current, WD frequency, and head inductance should
be less than 500 mA-uH-MHz. To insure no false WUS

trigger, the product of head current and head resis-
tance (Ix,y-Rh) should be between 100 mV and 1.7V.

WDI frequency too low is detected if the WD fre-
quency falls below 500 kHz (typ). Consult the WUS
Safe to Unsafe timing for range of frequency detection.

Device in Read mode and Chip disabled will flag
WUS if R/W is high or CS is high.

No head current will flag WUS if Rwc = « and the
selected head is present.

Head opened will flag WUS if Rh = « and under the
condition that VCC/Iw < 0.25 V/mA.

Head short to ground is described in the preceding
paragraph.

Upon entering write mode, WUS is valid after two
transitions of WD following the required Read-Write
transition time (0.6 ps max).
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SSI 32R2028R
5V, 10-Channel
Thin-Film Read/Write Device

CIRCUIT OPERATION (continued)
READ MODE

The Read mode configuresthe SSI132R2028R as a low
noise differential amplifier and deactivates the write
current generator. The damping resistor is switched
out of the circuit allowing a high impedance input to the
read amplifier. The RDX and RDY output are driven by
emitter followers. They should be AC coupled to the
load. The (X,Y) inputs are non-inverting to the (X,Y)
outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-

ELECTRICAL SPECIFICATIONS

pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode. '

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumption inthis
mode is held to a minimum.

ABSOLUTE MAXIMUM RATINGS
Operation above maximum ratings may permanently damage the device.
PARAMETER RATING
DC Supply Voltage vcet -0.3 o +6 VDC
vCC2 -0.3to +6 VDC
Write Current Iw 60 mA
Digital Input Voltage Vin -0.3to VCC1 +0.3VDC
Head Port Voltage VH -0.3to VCC2 +0.3 VDC
Output Current: RDX, RDY 10 -6 mA
WUuUS +8 mA
Storage Temperature Tstg -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
DC Supply Voltage VCC1 = VCC2 5+10% VvDC
Operating Junction Temperature Tj +25t0 +135 °C
Recommended Head Load Range Lh 03-50 pH
DC CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
VCC1 Supply Current Read Mode 18 25 mA
Write Mode 22 29 mA
Idle Mode 0.6 0.9 mA
vCC2 Supply Current Read Mode 8 1 | mA
Write Mode d+lw | 7+1w mA
Idle Mode 0 0.2 mA
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SSI 32R2028R
5V, 10-Channel
Thin-Film Read/Write Device

DC CHARACTERISTICS (continued) !

PARAMETER CONDITIONS MIN NOM | MAX UNIT ]

Power Dissipation Read Mode 130 200 mw
Write Mode 130 +4w|200+43W mW
Idle Mode 3 5 mw

VCC1 Fault Voltage Iw < 0.2 mA 3.5 3.9 4.2 vDC J

DIGITAL INPUTS 5

Input Low voltage (Vil) 0.8 vDC

HSX, CS, R/W

Input High Voltage (Vil) 2.0 VvDC

HSX, CS, R/IW

Input Low Current, HSX, CS, RW | Vil = 0.8V -0.4 mA

Input High Current, HSX, TS, RW | Vih = 2.0V 100 HA

WD, WD Input Low Current Vil = VCC - 1.75V 70 100 pA

WD, WD Input High Current Vih = VCC - 0.75V 85 125 UA

WD, WD Input Low Voltage Vil Vih - Vih - vDC

1.5 0.5
WD, WD Input High Voltage Vih Vece - Vee - vDC
1.50 0.5

Vih - Vil Input Voltage Difference 0.5 1.0 15 \"

WUS Output Low Voltage (Vol) lol =2 mA max 0.5 VDC

WRITE CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

Write Current Constant “K” 0.99

Write Current Voltage (Vwc) 1.15 1.25 1.35 \

WCADJ Voltage Iwcapy = 0to .5 mA 2.0 VCCr2 3.0 vDC

lhead(Decrease)/lwcabJ 23 27 31 mA/mA

Iwcabs Range ' 0.0 0.5 mA

Differential Head Voltage Swing 4.2 5.6 Vpp
Open Head, Iw = 20 mA 3.4 5.0

Unselected Head Current 1 mA (pk)

Head Differential Damping

Resistance (Rd) 320 Q

WD Pulse Width Vil> 0.2V PWH 10 ns

PWL 5 ' ns

Write Current Rang‘e (lw) 5 35 mA

Head Differential Load

Capacitance 25 pF
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SSI 32R2028R
5V, 10-Channel

Thin-Film Read/Write Device

READ CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,

RL (RDX, RDY) = 1 kQ.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin =1 mVpp @1 MHz 250 300 350 VN
Voltage BW -1dB |Zs| < 5Q, Vin =1 mVpp 20 MHz
-3dB |Zs] <5Q, Vin =1 mVpp 40 45 MHz

Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.56 0.75 nVAHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz 16 22 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz 720 1200 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 2 mVpp
Common Mode Rejection Ratio Vin = 0 VDC + 100 mVpp

@ 5 MHz 55 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 50 dB
Channel Separation Unselected channels driven

with Vin=0VDC + 100 mVpp | 55 dB
Output Offset Voitage +300 mV
Single Ended Output Resistance | f=5MHz 50 Q
Output Current AC coupled load, RDX to RDY| 0.9 mA
RDX, RDY Common Mode
Output Voltage 0.4 VvCC| VCC/2 |0.6 VCC| VDC

SWITCHING CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh = 1.0 uH, Rh = 30Q

f(Data) =5 MHz.

WD transition

R/W  Read to Write R/W to 90% of write current 0.1 0.6 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.1 0.6 us
CS  Unselect to Select CS to 90% of write current or
to 90% of 100 mV 10 MHz 0.2 1 us
Select to Unselect CS to 10% of write current 0.11 0.6 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.11 0.6 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI 0.6 2.0 3.6 us
transitions. Defines maximum
WDI period for WUS operation
Unsafe to Safe (TD2) Fault cleared, from first neg 0.1 0.6 us

1-134




SSI 32R2028R
5V, 10-Channel
Thin-Film Read/Write Device

PARAMETER CONDITIONS MIN NOM MAX UNIT
Head Current: .
WD to Ix - ly (TD3) from 50% points, Lh=0, Rh =0 8 12 ns f
Asymmetry WDI has 1 ns rise/fall time,
Lh=0,Rh=0 1.0 ns
Rise/fall Time 10% to 90% points, Lh =0, Rh =0 4 6 ns
Rise/fall Time Lh =1 pH, Rh = 30Q 15 ns

AT A

w D1 TD2
—»’ D3

HEAD
CURRENT \ / \
(Ix - ly) // / \ /

7/

N
NEN

WuUS

T~
~
N

FIGURE 1: Write Mode Timing Diagram
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SSI 32R2028R
5V, 10-Channel
Thin-Film Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)
HoX 1 36 [ ]GND
Hoy [ |2 35 [ ] Hs3
HIX [ |3 34 :_‘:| cs
HY [ ] 4 B[ ]RW
Hx [ |5 32 Jwe
Hay E:] 6 31 [ ] Roy
HaxX [: 7 30 [ ] RDX
HaYy [ |8 20 [ ] Hso
Hax [ |9 azngzeR 28 [ ] Hst
Channels
Hay [ 1 10 27 [ JHs2
HsX [ | 11 2 ] veer
Hsy [ | 12 25 :] WD
Hex [ 13 24 [ ]WD
Hey [ | 14 23 Jwus
Hx [ 15 22 [ weany
H7Y [ 16 21 [ Jvcez
Hex [ |17 20 [ ] Hay
Hey [ | 18 19 [ ] Hox
36-Lead SOM

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for
final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

Patent Pending 1-136 0193 - rev.
©1990 Silicon Systems, Inc.



SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film

A TDK Group Company Read/Write Device
February 1992
DESCRIPTION FEATURES
The SSI 32R2030A/2031A are bipolar monolithicinte- ¢ 5V £10%

grated circuits designed for use with two-terminal thin-
film recording heads. They provide a low noise read
amplifier, write current control, and data protection = PD = 175 mW read mode (Nom)
circuitry for up to four channels. The SSI32R2030AR/  « High Performance:

2031AR option provides internal 700Q damping resis-
tors. Power supply fault protection is provided by Read mode gain = 250 VV
disabling the write current generator during power = Input noise = 0.85 nV/YHz max
sequencing. System write to read recovery time is - Input capacitance = Fm
significantly improved by controlling the read channel put capacitance = 35 pF max

Low power

common mode output voltage shift in the write mode. = Write current range = 10-35 mA

The 32R2031A option provides for an additional fea-  « Designed for two-terminal thin-film heads or
ture providing the user with a controllable write current MIG heads up to 5 pH

adjustment feature.

* Programmable write current source

The SSI 32R2030A/2031A require only +5V power * Write unsafe detection

supplies and are available in a variety of packages.  Enhanced system write to read recovery time
* Power supply fault protection

* Head short to ground protection

BLOCK DIAGRAM PIN DIAGRAM
wus vce
T ‘ T GND [] 1 20 [] T8
: uﬁns;rﬁg REFERENCE HOX [ 2 19 :] RW
| DETECTOR VOLTAGE
: ; ¥ ﬂ Hox Hoy ] 3 18 (] we
y : HoY
s - » HiX [] 4 17 [] ROY
o p — :,i 5 AR i : H1Y [: 5  32R2030A 16 :] RDX
; : . READ X 4
ROY REAMF HIX H2X [| 6  channels 15 [] HSO
AND WRITE 0] HIY
swiomes | Hay [ 7 14 [] Hst
(x4) :
Hax [] 8 13 [] vcet
Hay [| o 12 [] wol

T HeY veez ] 10 11 {] wus

VOLTAGE | -l WRITE
1 Faur [k i ::| CURRENT J=| WCADJ

DETECTOR[™ SOURCE |- 20'P|N SOL
HS0 : ot o v v ey
Hs1 : - g Hay
i g B SR i : CAUTION: Use handling procedures necessary
e WCADS for a static sensitive component.

0292 - rev. WCADJ available on the 32R2031A 24-pin option only



SSI1 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R2030A/2031A has the ability to address up to 4 two-terminal thin-film heads and provide write drive
or read amplification. Head selection and mode control are described in Tables 2 and 3. The TTL inputs R/W and
CS have internal pull-up resistors to prevent an accidental write condition. HS0, and HS1 have internal pulldowns.
Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select TABLE 2: Head Select
[ RW Mode HS1 HSO0 Head
0 0 Write 0 0 0
0 1 Read 0 1 1
1 0 Idle 1 0 2
1 1 Idle 1 1 3
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HS0, HS1 | Head Select: selects one of four heads
CcS | Chip Select: a high inhibits the chip
RW | Read/Write : a high selects Read mode
WUS + (0] Write Unsafe: a high indicates an unsafe writing condition
WDI l Write Data In: changes the direction of the current in the recording head
HOX - H7X;
HOY - H7Y /o] X, Y Head Connections
RDX, RDY + (0] X, Y Read Data: differential read data output
wC t Write Current: used to set the magnitude of the write current
WCADJ* t Write Current Adjust: Used to decrease the write current by a finite amount
VCC1 | +5V Supply
VCC2 | +5V Supply for Write current drivers
GND | Ground
*Available on 32R2031A 24-pin option only
t These signals can be wire OR'ed
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SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R2030A/2031A as a current
switch and activates the Write Unsafe (WUS) detector
circuitry. Head current is toggled betweenthe Xand Y
side of the selected head on each high to low transition
of the Write Data Input (WDI). The WDI input pulse
width requirement is amplitude dependent and pull ups
are recommended at higher data rates, please refer to
the WDI puise width specifications. Note that apreced-
ing read or idle mode select initializes the Write Data
Flip-Flop to pass write current through the “X” side of
the head. The magnitude of the write current (0-pk) is

given by: W K+ VWC

~ RWC
RWC is connected from pin WC to GND. Note the
actual head current Ix, y is given by:

lw

IX, Y = memetmmes
1+ Rh/Rd

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

«  WDI frequency too low
» Device in Read mode
«  Chip disabled

* No write current

Afterfault conditionis removed, one negative transition
on WDI is required to clear WUS.

The 32R2031A adds a feature which allows the userto
adjust the Iw current by a finite amount. The WCADJ
pinisusedto adjust write currentfor write operations on
different zones of the disk. It is used by switching a
separate write current adjust resistor in and out on the
WCADJ pin or by connecting a DAC to that pin to sink
a controllable amount of current. The WCADJ pin is
nominally biased to VCC/2. Sinking current from this

pin to ground will divert a proportional amount of
current from the actual head current while maintaining
a constant current through the WC resistor and VCC.
Allowing WCADJ to float or pulling it high will cut off the
circuit and it will have no effect. For example, if the
nominal head current is set to 30 mA through WC with
WCADJ open, then for a 7.25 mA head current de-
crease, a 10 kQ resistor would be connected from the
WCADJ pinto ground. A TTL gate couldbe usedas a
switch with a small degradation in accuracy. To per-
form the same function, a DAC could be used, by
programming it to sink 0.25 mA from the WCADJ pin.

Iw head (Decrease) = (29 « Vwcaby / Rwcaoy)
Where:

VWCADJ = Voltage on WCADJ pin = VCC/2
RWCADJ = Write current adjust setting resistor
VOLTAGE FAULT

Avoltage Fault detection circuitimproves data security
by disabling the write current generator during a volit-
age fault or power startup regardless of mode.

READ MODE

The Read mode configures the SSI 32R2030A/2031A
as a low noise differential amplifier and deactivates the
write current generator. The RDX and RDY output are
driven by emitter followers. They shouldbe AC coupled
to the load. The (X,Y) inputs are non-inverting to the
(X,Y) outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-
pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.
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SSI 32R2030A/2031A

5V, 2, 4-Channel Thin-Film

Read/Write Device

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation above maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
DC Supply Voltage VCC1 -0.3t0 +7 vDC
' vCcC2 -0.3t0 +7 vDC
Write Current W 80 mA
Digital Input Voltage Vin -0.3to VCC1 +0.3 VvDC
Head Port Voltage VH -0.3to VCC2 +0.3 vDC
Qutput Current: RDX, RDY 10 -10 mA
WUS +12 mA
Storage Temperature Tstg -65to +150 °C
RECOMMENDED OPERATING CONDITIONS '
PARAMETER RATING UNIT
DC Supply Voltage VCC1 5110% VvDC
VCC2 5+10% vDC
Operating Junction Temperature Tj +25to +110 °C.
DC CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
VCC1 Supply Current Read Mode (Vee £5%) 23 28 33 mA
(Vee £10%) 19 28 37 mA
Write Mode (Vee £5%) 21 24 27 mA
(Vee £10%) 17 24 31 mA
*Head Select Pins *Idle Mode (Vee £5%) 6 9 12 mA
(HS0, HS1) Floating (Vee £10%) 4 9 14 mA
VCC2 Supply Current Read Mode (Vee £5%) 5 8 11 mA
(Vee £10%) 4 8 12 mA
Write Mode (Vee £5%) 6 8+iw | 10+ 1w mA
(Vee £10%) 5 8+1Iw | 11 +Iw mA
Idle Mode (Vee 15%) 0.1 0.2 0.4 mA
(Vee £10%) 0.1 0.2 05 mA
Power Dissipation Read Mode (Vee £5%) 175 230 mw
(Vee £10%) 270 mw
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SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Dissipation (Continued) Write Mode (Vee £5%) 150 + 4Iw|190 + 4lw mw
(Vee £10%) 230 + mw

4.4lw
Idle Mode (Vee £5%) 50 65 mw
} (Vee £10%) 80 mwW
VCC1 Fault Voltage IW<0.2mA 3.8 4.0 4.2 vDC

DIGITAL INPUTS

Input Low voltage (VIL) 0.8 VvDC
Input High Voltage (VIH) 2.0 VDC
Input Low Current VIL=0.8V -0.4 mA
Input High Current VIH = 2.0V 100 pA
WUS Output Low Voltage (VOL) | lol =2 mA max 0.5 VvDC

WRITE CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.

Write Current Constant “K” .96 .99
Write Current Voltage (VWC) 1.15 1.25 1.35 \
WCADJ Voltage
SSI1 32R2031A/2031AR Iwcaby = 0 to .5 mA 2.0 | vCC/2 3.0 VvDC
lhead(Decrease)/lwcapby
SSI132R2031A/2031AR 26 29 32 mA/MA
Iwcaps Range
SSI 32R2031A/2031AR 0.0 0.5 mA
Differential Head Voltage Swing Ih (p-p) * Rh not to exceed
3.4V (Head Swing Min) 3.4 Vpp
Unselected Head Current 0.02 lw | mApk
Head Differential Load
Capacitance 25 pF
Head Differential Load SSI 32R2030A/32R2031A 4K Q
Resistance (Rd) SS1 32R2030AR/32R2031AR | 560 700 950 Q
WDI Pulse Width Vil=0.2V,Vih=2.4V PWH 37 ns
(Ref: Figure 1) PWL 5 ns
Vil=0.2V,Vih=VCC PWH 20 ns
PWL 5 ns

Write Current Range (IW) 10 35 mA
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SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

READ CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,
RL (RDX, RDY) = 1 kQ.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Differential Voltage Gain Vin = 1 mVpp @1 MHz 200 250 300 VN
Voltage BW -1dB |Zs| <59, Vin = 1 mVpp 20 60 MHz
-3dB 35 70 MHz

Input Noise Voltage BW=15MHz, Lh=0,Rh=0 0.6 0.85 nVAHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz 27 35 pF
Differential Input Resistance Vin =1 mvpp, f =5 MHz

SSI 32R2030A/2031A 835 2600 Q

SSI 32R2030AR/2031AR 360 550 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 3 6 mVpp
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp

@ 5 MHz 45 80 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 40 70 dB
Channel Separation Unselected channels driven

with Vin=0VDC + 100 mVpp | 45 - dB
Output Offset Voltage -300 +300 mvV
Single Ended Output Resistance | f =5 MHz 40 Q
Output Current AC coupled load, RDXto RDY| 1.4 mA
RDX, RDY Common Mode
Output Voltage 2.0 |VCCi1/2] 35 VvDC
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SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

1

SWITCHING CHARACTERISTICS .
Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh= 1.0 uH, Rh = 30Q
f(Data) =5 MHz.

PARAMETER , CONDITIONS | MIN NOM MAX UNIT
R/W  Read to Write R/W to 90% of write current 0.1 1.0 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.5 1.0 us
CcS Unselect to Select CS to 90% of write current or
to 90% of 100 mV 10 MHz 0.4 1.0 us
Select to Unselect CS to 10% of write current 0.4 1.0 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.2 1.0 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI

transitions. Defines maximum
WDI period for WUS operation| 0.6 2.0 3.6

Unsafe to Safe (TD2) Fault cleared from first neg

WDI transition 0.2 1.0

Head Current: Lh=0,Rh=0

WDl to Ix - ly (TD3) from 50% points 20 32 ns
Asymmetry WDI has 1 ns riseffall time 1.0 ns
Rise/fall Time 10% to 90% points 6 12 ns

PWL

/ /[
7/

WDl /—

PWH D1 D2
/
WUS / r/ \
—p! TD3
HEAD I
CURRENT \ / \ / \ /
(Ix - ly) //

FIGURE 1: Write Mode Timing Diagram
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SSI 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R2030AR/2031AR

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum
Tj=25°C Tj=110°C Units
Vn (Max) 7 0.85 nVAHz
Rin (Min) 450 475 Q
Cin (Max) 28 30 pF
Case 2: IC Base sheet resistance = Minimum
Hence, IC bias Current = Maximum
Tj=25°C Tj=110°C Units
Vn (Max) 58 .65 nVAHz
Rin (Min) 360 400 Q
Cin (Max) 33 35 pF

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R2030A/2031A

" Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum
Tj=25°C Tj=110°C Units
vn (Max) 7 0.85 NnVAHz
Rin (Min) 1525 1895 Q
~ Cin (Max) 28 30 pF
Case 2: IC Base sheet resistance = Minimum
Hence, IC bias Current = Maximum
Tj=25°C Tj=110°C Units
Vn (Max) 58 65 nVNHz
Rin (Min) 835 1100 Q
Cin (Max) 33 35 pF
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SSI1 32R2030A/2031A
5V, 2, 4-Channel Thin-Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)

GND [] 1 24 [1T3
ano [ 20 [] o5 Nne [ 2 23jn/W
vox [ 2 o ] R Hox [] 3 22 [] NG

GND [] 1 16 []Ts Hov [} 3 18 [] we :?: E : : ; :vvam
Hox [} 2 15 [ AW Hix [ 4 7 g Rov H1Y [ 6 32R2031A 19 [] RDY
Hov [] 3 14 [Jwe Y [}s a2Re0son 16 ] Rox wox [ 7 Crames 18 [] Ao
Hix [ 4 32R22030A 13 [] ROY H2X [ 6 Chamels 15 [] HSo Hav [ 8 17 [] Hso
HIY[] 5 Channels 12 [] RDX hev [ 7 14 1 st Hax [] 9 16 [] Hs1
veez (] 6 11 [] Hso Hox [} 8 ts [J veet Hay [] 10 15 [] veer
ne (] 7 10 [] vee Hov [ o 2 1] wol e [ 1 14 wor
wus [] 8 9 [] woi vecz [} 10 MPWS s e 13 [] wus
16-Pin SOL 20-Pin SOL, SOV 24-Pin SOL, SOV

THERMAL CHARACTERISTICS: 6ja

16-Pin SOL 105°C/W
20-Pin SOL 95°C/W
20-Pin SQV 125°C/W

24-Pin SOL 80°C/W

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do no use for final
design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 5673-6914

0292 - rev. 1-145 ©1991 Silicon Systems, Inc.
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A TDK Group Company

SSI 32R2040

14-Channel Two-Terminal
Read/Write Device

DESCRIPTION

The SSI 32R2040 Read/Write device is a bipolar
monolithic integrated circuit designed for use with two-
terminal thin-film recording heads. It provides a low
noise read amplifier, write current control and data
protection circuitry forupto 14 channels. Power supply
fault protection is provided by disabling the write cur-
rent generator during power sequencing. System write
to read recovery time is significantly improved by
controlling the read channel common mode output
voltage shift in the write mode. The SSI 32R2040
requires +5V and +12V power supplies, and it offers
power and performance improvements over the SSI
32R5281R.

January 1993
FEATURES

High performance:

Read mode gain = 150 V/V

Input noise = 0.80 nV/VHz max.

Input capacitance = 22 pF max.

Write current range = 10 mA to 40 mA
Head voltage swing = 7 Vpp

Write current rise time =9 ns

* Enhanced system write to read recovery time
¢ Differential ECL-like Write Data input

* Power supply fault protection

* Write unsafe detection

* +5V, +12V power supplies

0193

BLOCK DIAGRAM

PIN DIAGRAM

HoX ] 1 44 [1H13Y
Hox Hoy [| 2 43 []H13X
Hov HiIX[] 3 42 [] GND
" HiY [ 4 41 [JHs3
Hy
o H2X [| 5 40 [1TS

. MULTIPLEXER
Hay H2y [| 6 39 [JRW
Hox H3X [| 7 38 [Jwc
oy H3Y | 8 37 []RDY
e Hax [] 9 36 [] RDX
Hay
rx Hay ] 10 35 [] HSo
ey HsX [} 11 34 [THs1
Hex HsY [| 12 33 [JHs2
HeY Hex [ 13 32 [jvce
o Hey [| 14 31 Jwp
i Hrx [ 15 % WO
HaxX
ey H7Y [] 16 29 [wus
Hex Hex [ 17 28 [] GND
vay HeY [] 18 27 []vbD
Hox HoX [ 19 26 [] H12Y
e Hov [] 20 25 [ H12x
o H10X [| 21 24 []H11Y
H1Y E :I
Hi2x HioY ] 22 23 [JH11X
e 44-LEAD SOM
H13X
H13Y
CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R2040
14-Channel Two-Terminal
Read/Write Device

CIRCUIT OPERATION

The SS132R2040 addresses up to 14 two-terminal thin
film heads providing write drive or read amplification.
Head selection and mode control is accomplished with
pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R2040 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the X and Y direction of the selected head on each low
to high transition on the WD, Write Data input. (See
figure 1.)

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, i.e., into the X-port of the head.
HnX will be biased higher than HnY.

The magnitude of the write current (0-pk) is given by:
lw=y£’9
Rwc
where Vwc (WC pin voltage) = 1.65V * 5%, is pro-
grammed by an external resistor Rwc, connected from
pin WC to ground. In multiple device applications, a
single Rwc resistor may be made common to all de-
vices. The actual head current Ix, y is given by:

Ix,y =W

1+RhRd

where:

Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally,the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Up to two positive transi-
tions on the WD, Write Data input line, after the fault is
corrected, are required to clear the WUS flag.

« Device in read mode
« No write current

» WD frequency too low
« Device not selected
» Open head

READ MODE

The read mode configures the SSI 32R2040 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs 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 at the write
mode value, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse Detec-
tion circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire-OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2: Head Select*

HS3 HS2 HS1 HSO0 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 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13

0 = Low level 1 = High level

*Unused heads should be left open.
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SSI 32R2040
14-Channel Two-Terminal
Read/Write Device

PIN DESCRIPTION ]5

NAME TYPE DESCRIPTION 1
HSO - HS3 | Head Select |
CcS | Chip Select: a low level enables the device §
R/W [ Read/Write: a high level selects Read mode (
Wus o* Write Unsafe: Open collector output, a high level indicates an unsafe writing |
condition
WD, WD | Differential Write Data inputs: a positive transition on WD toggles the direction
of the head current
HOX - H13X 110 X, Y Head Connections: Current in the X-direction flows into the X-port
HOY - H13Y
RDX, RDY o* X, Y Read Data: differential read data output
wC * Write Current: used to set the magnitude of the write current
vCC - +5V Logic Circuit Supply
VvDD - +12V
GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation outside these rating limits may permanently damage the device.

PARAMETER SYMBOL RATING
DC Supply Voltage VDD -0.3to +13.5 VDC
VCC -0.3to +6 VDC

Wirite Current Iw - 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 VDC
Head Port Voitage VH -0.3t0 +8 VDC
Differential Port Voltage JHnX - HnY| AVH 6 VDC
WUS Pin Voltage Range Vwus -0.3to VCC VDC
Output Current RDX, RDY lo -10 mA

WUS Iwus +12 mA
Storage Temperature Tstg -65 to +150°C
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SSI 32R2040

14-Channel Two-Terminal

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATING

DC Supply Voltage VvDD 12+ 10% VDC
vCC 5+ 10% VDC

Operating Temperature Tj +25to +135°C

DC CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply.

PARAMETER CONDITIONS MIN NOM MAX | UNITS

VDD Supply Current Read Mode - 36 44 mA
Write Mode - 25+1w| 29 +Iw mA
Idle Mode - 3.5 4 mA

VCC Supply Current Read Mode - 22 29 mA
Write Mode - 14 18 mA
Idle Mode - 9 115 mA

Power Dissipation (Tj = +135°C) Read Mode - 540 740 mw
Write Mode - 370+10.35:1w] 490 +11.6:w) MW
Idle Mode - 87 115 mw

WD, WD Input Low Current (IIL1) VIL1 = VCC -1.625V 80 pA

WD, WD Input High Current (IIH1) VIH1 = VCC -0.72V 100 HA

WD, WD Input Low Voltage (VIL1) vCC vVCC vDC

-1.870 -1.625
WD, WD Input High Voltage (VIH1) VCC vCcC vDC
-1.00 -0.720

R/W, CS, HS0-HS3 VIL2 = 0.8V -0.4 mA

Input Low Current (1IL2)

R/W, CS, HS0-HS3 VIH2 = 2.0V 100 A

Input High Current (lIH2)

R/W, CS, HS0-HS3 0.8 vDC

Input Low Voltage (VIL2)

R/W, CS, HS0-HS3 2.0 vDC

Input High Voltage (VIH2)

WUS Output Low Voltage (VOL) lol =8 mA - - 0.5 VvDC

VDD Fault Voltage 9.0 - 10.3 | VDC

VCC Fault Voltage 3.5 - 4.2 VvDC
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SSI 32R2040

14-Channel Two-Terminal

Read/Write Device

DC CHARACTERISTICS (continued)

PARAMETER

CONDITIONS MIN

NOM MAX | UNITS

Head Current (HnX, HnY)

Write Mode,
0<VCC<35V
0<VDD<9.0V

-200

- +200 A

Read/Idle Mode,
0<VCC <55V
0<VDD<13.2V

-200

- +200 iy

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh =500 nH, Rh = 30Q

and f(WD) = 5 MHz.

WC Pin Voltage (Vwc) 10 <Ilw <40 mA 1.57 1.65 1.73 Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pK)
Differential Output Capacitance - - 25 pF
Differential Output Resistance - 2000 - Q
WDI Transition Frequency WUS = low 1.7 - - MHz
WUS = high - - 500 kHz
Write Current Range 10 - 40 mA

READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and

RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN | NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 120 | 150 | 180 | VNV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp 25 40 - MHz
-3dB | [|Zs|<5Q, Vin=1 mVpp 35 55 - MHz
Input Noise Voltage BW = 15 MHz, Lh =0, Rh =0 - 1057] 0.80 nV/@
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - 15 22 pF
Differential Input Resistance Vin=1mVpp, f =5 MHz 750 1000 - Q
Dynamic Range Peak-to-peak AC input voltage 2.0 - - mVpp
where gain falls to 90% of its
small signal value, f = 5 MHz
Common Mode Rejection Ratio Vem = 100 mVpp AC Coupled @ 5 MHz| 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
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SSI 32R2040
14-Channel Two-Terminal
Read/Write Device

READ CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX | UNITS

Output Offset Voltage -400 - +400 mV

RDX, RDY Common Mode Read Mode 23 29 3.5 vDC

Output Voltage

Single Ended Output Resistance f=5MHz - - 30 Q

Output Current AC Coupled Load, 3.2 - - mA
RDX to RDY

SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh =500 nH, Rh = 30Q
and (WD) = 5 MHz.

RW
R/W to Write Mode Delay to 90% of write - - 0.6
current
R/W to Read Mode Delay to 90% of 100 mV - - 0.6
10 MHz Read signal
envelope or to 90% decay
of write current
|1Cs
CS to Select Delay to 90% of write - - 0.6 us
current or to 90% of
100 mV 10 MHz Read
signal envelope
CS to Unselect Delay to 90% of write - - 0.6 us
current
HSn
HSO, 1, 2, 3 to any Head .| Delay to 90% of 100 mV - - 0.4 us
10 MHz Read signal
envelope
WuUS
Safe to Unsafe - TD1 - 0.6 2.0 us
Unsafe to Safe - TD2 - - 1 us
Head Current :
Prop. Delay - TD3 From 50% points, Lh=0 ph, - - 32 ns
Rh=0Q
Asymmetry WD has 50% duty cycle - - 0.5 ns
and 1ns rise/fall time,
Lh=0 ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0 ph - - 5 ns
Rh=0Q :
Rise/Fall Time 10% - 90% points, Lh=1 ph - TBD - ns
Rh=35Q
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SSI 32R2040
14-Channel Two-Terminal
Read/Write Device

(WD - WD) J
le— 02 —»l 01—
wus ] \
—] TD3
HEAD B
CURRENT
(Ix-ly)
FIGURE 1: Write Mode Timing Diagram

PACKAGE PIN DESIGNATIONS Hox [] 1 44 sy
(Top View) Hoy ] 2 43 ] H13X
HIX [] 3 42 [] GND

HIY [} 4 41 []Hs3

5 cs

THERMAL CHARACTERISTICS: 6ja Hex © pes
H2Y [| 6 39 [] RW

44-Lead SOM 40°C/W Hex [ 7 % [we
H3Y [] 8 37 {] RDY

Hax [] 9 36 [] RDX

Hay [] 10 35 [] HSO

HsX [] 1 34 [] HS1

HsY [| 12 33 gHsz

Hex [| 13 32 [Jvce

HeY [] 14 31 [Jwp

H7X (] 15 30 []WD

H7Y [ 16 29 [Jwus

Hex [| 17 28 [J GND

Hay [] 18 27 [] vDD
HoX ] 19 26 ;]H12Y
HgY ﬁ 20 25 szx
H10X [] 21 24 [ H11Y
HioY [] 22 23 [] H11X

44-Lead SOM

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for
final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

©1992 Silicon Systems, Inc. 1-153 0193
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A TDK Group Company

SSI 32R2060 |

5V, 8-Channel
Thin-Film Read/Write Device

Advance Information

DESCRIPTION

The SSI 32R2060 is a bipolar monolithic integrated
circuit designed for use with two-terminal recording
heads. It provides a low noise read amplifier, write
current control, and data protection circuitry for up to
eight channels. Power supply fault protection is pro-
vided by disabling the write current generator during
power sequencing. Systemwrite to read recovery time
is significantly improved by controlling the read chan-
nel common mode output voltage shift in the write
mode.

The 32R2060 provides multiple channel write capabil-
ity to assist in servo writing operations.

December 1992
FEATURES

* +5V +10% supply

* Low power
= PD = 130 mW read mode (Nom)
= PD = 5 mW idle (Max)

* High Performance:
= Read mode gain = 250 V/V
- Input noise = 0.56 nV/vHz (Nom)
= Input capacitance = 16 pF (Nom)
= Write current range = 5-35 mA

e Designed for two-terminal thin-film or MIG
heads with inductance up to 5.0 uH

* Multiple channel write capability
* Write unsafe detection

* Power supply fault protection

¢ Head short to ground protection

RDY

WD!

1292 - rev.

BLOCK DIAGRAM

vcer GND wus

PIN DIAGRAM

UNSAFE
DETECTOR |:

READ
PREAMPS
AND WRITE
CURRENT
SWITCHES

(X10)

HoxX 1 36 GND
Hoy [ |2 35 GND
Hix |3 34
HIY 4 ) RW
Hex [ s 32 we
HY [ e 31 ] ROY
Wax |7 30 ] ADx
Wy [ 18 29 :] HSO
32R2060R
HaX S il 2 HS1
Wy |10 27 [ ] wszms
Hsx [ 11 26 [ veer
sy |12 25 ] woi
Hex 13 2 wus
HeY 14 23 veez
HIX 15 22 vece
H7Y 16 21 SE
NC 17 20 NC
ne | 19 NC
36-Lead SOM

1-1565
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SSI 32R2060
5V, 8-Channel
Thin-Film Read/Write Device

CIRCUIT OPERATION

The SSI32R2060 has the ability to address up to 8 two-terminal heads and provide write drive or read amplification.
Mode control and head selection are described in Tables 1 and 2. The TTL inputs R/W and CS have internal pull-
up resistors to prevent an accidental write condition. HS0, HS1, HS2/BS and SE have internal pulldown resistors.
Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select

R/W SE HS2/BS* Mode

0 Single Channel Write. See Table 2.
1 Single Channel Write. See Table 2.
0 Servo Write Channels 0, 1, 2, 3

1 Servo Write Channels 4, 5, 6, 7

X Single Channel Read. See Table 2.
X Idle.

-~ lOolo|lO (O

X X

*HS2/BSis: HS2 in Read or Write mode (SE = 0) _
BS in Servo Pack Write mode (SE =1, R/'W = 0)

TABLE 2: Head Select

HS2/BS HS1 HSO Head

0 0 0 0

0 0 1 1

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 6

1 1 1 7
WRITE MODE The magnitude of the write current (0-pk) is given by:
Taking both CS and R/W low selects Write mode which AW * VWC
configures the SSI 32R2060 as a current switch and Iw = “Rwe

activates the Write Unsafe (WUS) detector circuitry.

Head currentistoggledbetweenthe X and Y sideofthe ~ Rwc is connected from pin WC to GND. Note the
selected head on each high to low transition of the  actual head current Ix, y is given by:

Write Data Input (WDI). Changing from Read or Idle

mode to Write mode initializes the Write Data Flip-Flop X,y = —lw

to pass write current into the “X” pin. In this case, the Y 1+ Rh/Rd

side of the head will be higher potential than the X side.
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SSI 32R2060
5V, 8-Channel
Thin-Film Read/Write Device

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

SERVO WRITE MODE

Taking SE high and R/W low activates Servo Write
mode. This mode allows forwriting to multiple channels
atonce, which is useful during servo formatting. In this
mode, selecting BS=0 will cause the write driver to
drive channels 0, 1, 2, and 3 simultaneously. Selecting
BS=1 will cause the write driver to drive channels 4, 5,
6, and 7 simultaneously.

POWER SUPPLY FAULT PROTECTION

A voltage fault detection circuit improves data security
by disabling the write current generator during a volt-
age fault or power startup regardless of mode. Note
that WUS does not necessarily turn on to flag a power
supply fault condition.

HEAD SHORT TO GROUND PROTECTION

The 2060 provides a head short to ground protection
circuit in any mode. In Idle or Read Mode, current out
of the head port will not exceed 20 mA if any head is
shortedto ground. In Write mode, if any head is shorted
to ground (regardless if it is selected or not) the write
current generator will turn off, the WUS flag willgo high,
and current will be limited to less than 1 mA out of the
head port.

WRITE UNSAFE
Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

*  WDI frequency too low

» Device in Read mode

» Device in servo Write mode

» Chip disabled

« No head current

* Head opened

« Head short to ground

To insure proper WUS operation, the product of write
current, WDI frequency, and head inductance should
be less than 500 mA-uH«MHz. To insure no false WUS
trigger, the product of head current and head resis-
tance (Ix,yRh) should be between 100 mV and 1.7V.

WDI frequency too low is detected if the WDI fre-
quency falls below 500 kHz (typ). Consult the WUS
Safe to Unsafe timing for range of frequency detection.

Device in Read mode, Device in servo Write mode
and Chip disabled will flag WUS if R/W is high, if SE
is high, or CS is high.

No head current will flag WUS if Rwc = « and the
selected head is present.

Head opened will flag WUS if Rh = - and under the
condition that VCC/Iw < 0.25 V/mA.

Head short to ground is described in the preceding
paragraph.

Upon entering write mode, WUS is valid after two high
to low transitions of WDI following the required Read-
Write transition time (0.6 ps max).

READ MODE

The Read mode configures the SSI 32R2060 as a low
noise differential amplifier and deactivates the write
current generator. The damping resistor is switched
out of the circuit allowing a highimpedance input to the
read amplifier. The RDX and RDY output are driven by
emitter followers. They should be AC coupled to the
load. The (X,Y) inputs are non-inverting to the (X,Y)
outputs.

Note that in Idle, Write or Servo Write mode, the read
amplifier is deactivated and RDX, RDY outputs be-
come high impedance. This facilitates multiple R/W
applications (wired-OR RDX, RDY) and minimizes
voltage drifts when switching from Write to Read mode.
Note also that the write current source is deactivated
for both the Read and Idle mode.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.
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SSI 32R2060

5V, 8-Channel
Thin-Film Read/Write Device

PIN DESCRIPTION

NAME TYPE DESCRIPTION

HSO0, HS1, t | Head Select: selects one of eight heads

HS2/BS | Head Select 2 in normal mode (SE = 0). Bank Select in Servo Write mode
(SE=1,R/W=0)

CS | Chip Select: a high inhibits the chip

RW t | Read/Write : a high selects Read mode

WUS o Write Unsafe: a high indicates an unsafe writing condition ]

WDI [ Write Data In: changes the direction of the current in the recording hé;d

HOX - H7X;

HOY - H7Y 1] X, Y Head Connections

RDX, RDY + (0] X, Y Read Data: differential read data output

wC + Write Current: used to set the magnitude of the write current

VCC1 | +5V Supply

VCC2 | +5V Supply for Write current drivers

GND | Ground

SE l When active, and R/W = 0, activates Servo Write mode.

+ When more than one R/W device is used, signals can be wire OR'ed
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SSI 32R2060
5V, 8-Channel
Thin-Film Read/Write Device

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation above maximum ratings may permanently damage the device.
PARAMETER RATING
DC Supply Voltage VCC1 -0.3t0 +6 VDC
VCC2 -0.3to +6 VDC
Write Current w 60 mA
Digital Input Voltage Vin -0.3to VCC1 +0.3VDC
Head Port Voltage VH -0.3to VCC2 +0.3 VDC
Output Current: RDX, RDY 10 -6 mA
WUS : +8 mA
Storage Temperature Tstg -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
DC Supply Voltage VCC1 =VCC2 5+10% vDC
Operating Junction Temperature Tj +25to +135 °C
Recommended Head Load Range Lh 0.3-5.0 pH
DC CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
PARAMETER CONDITIONS MIN [ NOM | MAX UNIT
VCC1 Supply Current Read Mode 18 25 mA
Write Mode 22 29 mA
idle Mode 0.6 0.9 mA
VCC2 Supply Current Read Mode 8 11 mA
Write Mode 4+lw | 7+1lw mA
Idle Mode 0 0.2 mA
Power Dissipation Read Mode 130 200 mw
Write Mode 130 + 41w {200 + 431w mW
Idle Mode 3 5 mwW
VCC1 Fault Voltage Iw<0.2mA 3.5 3.9 4.2 VvDC
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SSI 32R2060
5V, 8-Channel

Thin-Film Read/Write Device

ELECTRICAL SPECIFICATIONS (continued)

DIGITAL INPUTS
PARAMETER CONDITIONS MIN NOM MAX UNIT
Input Low voltage (Vil) 0.8 vDC
Input High Voltage (Vil) 2.0 VvDC
Input Low Current Vil = 0.8V -04 mA
Input High Current Vih = 2.0V 100 LA
WUS Output Low Voltage (Vol) lol = 2 mA max 0.5 VvDC
WRITE CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
Write Current Gain “Aw” Iw = Aw * Vwc/Rwe 20 mA/mA
Write Current Voltage (Vwc) 2.375 25 2.625 \"
Differential Head Voltage Swing Open Head

Iw =20 mA 4.2 5.6 Vpp
Unselected Head Current 1 mA (pk)
Head Differential Damping
Resistance (Rd) 2200 Q
WDI Pulse Width Vil>0.2v PWH 10 ns

PWL ns

Write Current Range (lw) 35 mA
Head Differential Load
Capacitance 25 pF
SERVO WRITE CHARACTERISTICS
Write Current Range 5 25 mA
Write Current Matching Between channels +10%
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SSI 32R2060
5V, 8-Channel
Thin-Film Read/Write Device

READ CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,

RL (RDX, RDY) = 1 kQ.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Differential Voltage Gain Vin =1 mVpp @1 MHz 250 300 350 VIV
Voltage BW -1dB |Zs| < 5Q, Vin = 1 mVpp 20 MHz
-3dB |Zs| < 5Q, Vin =1 mVpp 45 MHz

Input Noise Voltage BW =15MHz, Lh=0, Rh=0 0.56 0.75 nVAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz 16 22 pF ]
Differential Input Resistance Vin=1mVpp, f =5 MHz 720 1200 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gainvalue, f =5 MHz 2 mVpp
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp

@ 5 MHz 55 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 50 dB
Channel Separation Unselected channels driven

with Vin=0VDC + 100 mVpp | 55 dB
Output Offset Voltage +300 mV
Single Ended Output Resistance | f =5 MHz 50 Q
Output Current AC coupled load, RDX to RDY| 0.9 mA
RDX, RDY Common Mode
Output Voltage 0.4 VCC| VCC/2 |0.6 VCC| VDC

SWITCHING CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified. IW = 20 mA, Lh = 1.0 uH, Rh = 30Q

f(Data) = 5 MHz.

R/W  Read to Write R/W to 90% of write current 0.1 0.6 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.1 0.6 us
CS  Unselect to Select CS to 90% of write current or
t0 90% of 100 mV 10 MHz 0.2 1 us
Select to Unselect CS to 10% of write current 0.11 0.6 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.11 0.6 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI 0.6 2.0 3.6 us
transitions. Defines maximum
WDI period for WUS operation
Unsafe to Safe (TD2) Fault cleared, from first neg 0.1 0.6 us
WDI transition
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SSI 32R2060
5V, 8-Channel

Thin-Film Read/Write Device

ELECTRICAL SPECIFICATIONS (continued)
SWITCHING CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Head Current:
WDl to Ix - ly (TD3) from 50% points, Lh =0, Rh =0 3 10 ns
Asymmetry WDI has 1 ns rise/fall time,
Lh=0,Rh=0 1.0 ns
Rise/fall Time 10% to 90% points, Lh =0, Rh =0 4 6 ns
Rise/fall Time Lh = 1 pH, Rh = 30Q 15 ns

wus

" m

TD2

—p| D3

HEAD

CURRENT \ / \
(Ix - ly)

R

7/
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SSI 32R2060
5V, 8-Channel
Thin-Film Read/Write Device

I
[
\

PACKAGE PIN DESIGNATIONS

(Top View)
Hox [ |1 36 ] GND
Hoy [ |2 35 [ ] GND
Hx [ |3 34 :] Ts
Hy [ |4 3] RW
Hx [ |5 32 :] we
HY [ |6 st [ ] RoY
Hax [ 17 3 ] mDX
HY [ |8 29 [ ] Hso
Hax [ |9 aznzgson 28 ] ust
Channels
Hey [ | 10 27 ] wsamBs
Hsx [ 11 26 ] veol
Hsy [ |12 25 [ ] wol
Hex [ | 13 24 ] wus
Hey [ | 14 23 [___] veee
H7x | 15 22 [ ] vcoe
H7Y : 16 21 :J SE
Nne [ 17 20 ] N
Nne [ |18 19 1 NC
36-Lead SOM

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for
final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

Patent Pending 1-163 1292 - rev.
©1992 Silicon Systems, Inc.
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SSI 32R2063/2064/2065 K|
ofems

Thin-Film Read/Write Device

A TDK Group JCompany
Target Specification

January 1993
DESCRIPTION FEATURES

The SSI 32R2063/64/64 are a bipolar monolithicinte- *  +5V £10% supply
grated circuits designed for use with two-terminal re-

Low power
cording heads. They provide a low noise read amplifier, po
write current control, and data protection circuitry forup - PD = 160 mW read mode (Nom)
to four channels. Power supply fault protection is - PD = 5 mW idle (Max)

provided by disabling the write current generator dur-

ing power sequencing. System write to read recovery High Performance:

time is significantly improved by controiling the read - Read mode gain = 200 V/V
channel common mode output voltage shift in the write - Input noise = 0.56 nV/VHz (Nom)
mode. ’

= Input capacitance = 16 pF (Nom)

All versions provide multiple channel write capability to = Write current range = 5 - 40 mA
assist in servo writing operations. The 2063 device - . -
provides ECL write data input, with Servo Bank write Muiltiple channel write capability
selected by a TTL pin (SE). The 2064 device provides * Designed for two-terminal thin-film or MIG
TTL write data input, with servo write selectedby a TTL heads with inductance up to 5.0 uH
pin (SE). The 2065 device provides TTL write data : i
input, with servo write selected by bringing the WUS/ Write unsafe detection
SE pin above VCC. * Power supply fault protection
* Head short to ground protection
The SSI 32R2063/64/65 require only +5V power sup-
plies and is available in a variety of packages.

BLOCK DIAGRAM PIN DIAGRAM
e ) a0 w3 o
T derad i HOX 2 19 RW
1 warme ; R
| oenre || Notmmee- | . Hov s 18] we
: | HoX
Y. :3 oy H1X 4 17 RDY
' : Hy s 32Rf°63 16| ] RDX
Channel
READ HaX 6 15 HSO
L] HIX
0D WRITE _,_é ) Hiv Ha2Y 7 14 HS1
SWITCHES g
xio i HaX 8 13 ] woi
. H3Y 9 12 wDI
:3 v vee 10 " s/
| PETECTORE : 20-LEAD SOL, VSOP
e D
H3y
: CAUTION: Use handling procedures necessary
JS\JE—EC' - for a static sensitive component.

0193 1-165



SSI 32R2063/2064/2065
5V, 4-Channel

Thin-Film Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)
GND
HOX
HOY
H1X
H1Y
H2X
H2y
H3X
H3Y

vcc

[ -
I: 2 19 ]
s 8 ]
14 17 [ ]
s 328 o —
e Channels —
1~ w1
s 13

() 12 g
e "]

20-LEAD SOL, VSOP

SE
RW
wC
RDY
RDX
HS0
HS1
vcc
WDI

wus

GND

HOX

HOY

H1X

H1Y

H2X

H2Y

H3X

H3Y

vcc

1 o[ ]
12 19 ]
s 18 ]
s 17 [
s 32Rfoes " -
e Channels s
I": 7 1wl ]
s 1B ]
s 2 ]
[0 1]
20-LEAD SOL, VSOP

WDI

WUS/SE

Target Specification: The target specification is intended as an initial disclosure of specification goals for the product. The specifications
are based on design goals, subject to change and are not guaranteed. )

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet

is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 5673-6914

Patent Pending

©1993 Silicon Systems, Inc.

0193
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SSI1 32R2100R

10-Channel Two Terminal
Thin-Film Read/Write Device

Target Specification

0193

DESCRIPTION

The SSI32R2100R is a BICMOS monolithic integrated
circuit designed for use with two-terminal recording
heads. It is intended for use in hard disk drive designs
which require data rates exceeding 48 Mb/sec. It
provides a low noise read amplifier, write current con-
trol, and data protection circuitry for 10 channels. The
SS132R2100R provides internal 320Q damping resis-
tors that are switched in during Write mode and
switched out during Read mode. Power supply fault
protection is provided by disabling the write current
during power sequencing. System write-to-read recov-
ery timeis significantly improved by controllingthe read
channelcommon mode output voltage shift in the Write
mode. The device provides the user with a controllable
write-current adjustment feature with a current gain of
20x. The device also provides a muitiple channel
"servo bank write" capability which is useful during
servo writing.

BLOCK DIAGRAM

MULTIPLEXER

E§ 58§

H

E 83§83 5% 8% % %

January 1993
FEATURES

*  +5V, +12V £10% supply
* Low power
= PD = 200 mW read mode (Nom)
= PD = 1.0 mW idle (Max)
* High Performance:
= Read mode gain = 250 V/V
= Input noise = 0.45 nV/VHz (Nom)
= Input capacitance = 12 pF (Nom)
= Write current range = 5-40 mA
= Max write currentrise/fall time = 7 nsec (typ. head)
= Head voltage swing = 10Vpp (min)
* Servo bank-write capability
¢ Unselected heads are at GND potential
* Self-switching damping resistance

e Designed for two-terminal thin-film or MIG
heads with inductance up to 1.0 uH

¢ Write unsafe detection

* Power supply fault protection

* Head short to ground protection

¢ Differential ECL-like write data input
* 36-Lead SOM package

1-167
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SSI1 32R2100R
10 Channel Two Terminal
Thin-Film Read/Write Device

PACKAGE PIN DES'GNATIONS CAUTION: Use handling procedures necessary
(T op Vi ew) for a static sensitive component.
Hox [} 1 36 [] GND
Hoy [} 2 35 []Hs3
HiX [] 3 34 1S
HiY [] 4 33 [JRW
Hex [] 5 32 [Jwc
Hey [ 6 31 []RDY
Hax [] 7 30 []RDX
Hay [] 8 29 gHso
Hax [ 9 28 [] Hs1
Hay [] 10 27 [ Hs2
Hsx [ 11 26 []vce
Hey [ 12 25 [JwD
Hex [] 13 24 [JWD
Hey [| 14 23 [] WUS/SE
H7X [} 15 22 ) vbD
H7y [ 16 21 [INC
Hex [ 17 20 [] Hoy
Hay [] 18 19 [] HoX
36-Lead SOM

Target Specification: The target specification is intended as an initial disclosure of specification goals for the product. The specifications
are based on design goals, subject to change and are not guaranteed.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

Patent Pending 1-168 0193
©1993 Silicon Systems, Inc.



A TDK Group J Company
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SSI 32R2200R/2201R
5V 4-Channel
Thin-Film Read/Write Device

Target Specification

DESCRIPTION

The SSI 32R2200R/2201R is a BICMOS monolithic
integrated circuit designed for use with two-terminal
recording heads. It provides a low noise read amplifier,
write current control, and data protection circuitry for 4
channels. The device provides internal 320 Q damping
resistors that are switched in during Write mode and
switched out during Read mode. Power supply fault
protection is provided by disabling the Write Current
generator during power sequencing. System write-to-
read recovery time is significantly improved by control-
ling the read channel common mode output voltage
shift in the Write mode. The device provides the user
with a controllable Write-Current adjustment feature
with a current gain of 20x. The device also provides a
multiple channel "servo bank write" capability which is
useful during servo writing.

The SSI 32R2200R requires only +5V power supplies
and is available in a variety of packages. It provides
differential ECL - like write data input. The SSI
32R2201R provides TTL write data input. itis hardware
compatible with the SS132R2020R Read/Write device.

January 1993
FEATURES

* 45V +£10% supply
¢ Low power
= PD = 150 mW Read mode (Nom)
= PD = 0.5 mW Idle (Max)
* High Performance:
= Read mode gain = 250 V/V
= Input noise = 0.45 nV/YHz (Nom)
= Input capacitance = 12 pF (Nom)
= Write current range = 3-35 mA
= Max write current rise/fall time = 9 nsec
(typical head)
- Head voltage swing = 6 Vpp min
* Servo bank-write capability
* Unselected heads are at GND potential

¢ Self switching damping resistance
(continued)

BLOCK DIAGRAM
vce GND vzgs YEC

WRITE
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VOLTAGE
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TS [} 7] | BUFFER
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ROY
DN
Q

PREAMPS
AND WRITE
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i
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(X10)

| DETECTORF™

- —{] Hay




SSI 32R2200R/2201R
5V 4-Channel
Thin-Film Read/Write Device

FEATURES (continued)
¢ Designed for two-terminal thin-film or MIG ¢ Head short to ground protection
heads with inductance up to 1.5 uH * Differential ECL-like (32R2200R) or TTL
* Write unsafe detection (32R2201R) write data inputs
* Power supply fault protection * Available in 24-Lead SOL, SOV package
PACKAGE PIN DES'GNAT'ONS CAUTION: Use hangling p(qcedures necessary
(Top view) for a static sensitive component.
GND [] 1 20 []TS GND [] 1 20 [] TS
Hox [] 2 19 [] RW Hox [ 2 19 [] RW
Hoy [] 3 18 ] we Hoy [] 3 18 [] we
HiX [] 4 17 [] ROY HIX [] 4 17 [] RoY
HIY [] 5 3or0000m 16 [] ROX HIY [ 5 somp001m 16 [] ROX
4 4
H2X [] 6  channels 15 [] HSO HaX E 6  Channels 15 [] HSO
Hay [] 7 14 [] Hst Hay [f 7 14 [] Hst
Hax [] 8 13 [] wp H3X ] 8 13 [] vee
H3Y ] o 12 [] WD Hay [] o 12 [] wol
vee ] 10 11 [] wus/se vee [] 10 11 [] wus/se
20-Lead SOV, SOL 20-Lead SOV, SOL

Target Specification: The target specification is intended as an initial disclosure of specification goals for the product. The specifications
are based on design goals, subject to change and are not guaranteed.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

Patent Pending 1-170 0193
©1993 Silicon Systems, Inc.



A TDK Group J Company
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SS1 32R2300/2300R/2301/2301R .
+3.3V/5.0V, 2, 4-Channel

2-Terminal Read/Write Device |
|

Advance Information

DESCRIPTION

The SSI32R2300/2300R are BiCMOS monolithic inte-
grated circuits designed for use with two-terminal re-
cording heads. They provide a low noise read ampli-
fier, write current control, and data protection circuitry
forupto four channels. The SSI2300R option provides
internal 350Q damping resistors. Damping resistors
are switched in during Write mode and switched out
during Read mode. The SSI 32R2300 option does not
provide a damping resistor. Power supply fault protec-
tionis provided by disabling the write current generator
during power sequencing. System write to read recov-
ery time is significantly improved by making the read
channel outputs high impedance.

The SSI 32R2300/2300R require only a +3.3V power
supply and are available in a variety of packages. They
are hardware compatible with the SSI 32R4610A and
SSI 32R2020R Read/Write devices. The SSI
32R2301/2301R is identical to the SSI 32R2300/
2300R, but comes in 24-pin package.

December 1992

FEATURES

+3.0V - 5.5V voltage supply

Low power

= PD =63 mW read mode (Nom) (@3.3V supply)
- PD = 1 mW idle (Max)

High Performance:

= Read mode gain = 200 V/V

= Input noise = 0.50 nV/YHz (Nom)

= Input capacitance = 9 pF (Nom)

= Write current range = 3-25 mA

Self switching damping resistance

Pin compatible with the SSI 32R4610AR and
S$S1 32R2020R

Write unsafe detection
Power supply fault protection

BLOCK DIAGRAM
VCC1  GND wus veee
WRITE“ : -
: UNSAFE .| REFERENCE |-
| pETECTOR VOLTAGE |

READ

AND WRITE
CURRENT
SWITCHES

(x4)

VOLTAGE [ WRITE |-
FAULT

ETECTOR[

[ o™ Hay [] o 12 [] wol

1292 - rev. 1-171

PIN DIAGRAM
GND [] 1 20 [] TS
Hox [] 2 19 |] RW
HOX
e Hoy [] 3 18 [] we
H1X E 4 17 [] rOY
s S e ) nox
HIX 4
HY H2X [] 6  channels 15 |] HSO
Hey [[ 7 14 [] Hs1
Hax [] 8 13 [] vcel

veez [] 10 1 [] wus

A o ‘ 20-Lead SOL

H3Y

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R2300/2300R/2301/2301R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

CIRCUIT OPERATION

The SSI 32R2300/2300R have the ability to address up to 4 two-terminal heads and provide write drive or read
amplification. Mode control and head selection are described in Tables 1 and 2. The TTL inputs R/W, CS, HS0

and HS1 have internal pull-up resistors.

TABLE 1: Mode Select

TABLE 2: Head Select

CcS RW Mode HS1 HS0 Head
0 0 Write 0 0 0
0 1 Read 0 1 1
1 0 Idle 1 0 2
1 1 Idle 1 1 3

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO,HS1 + I Head Select: selects one of four heads

[ I Chip Select: a high inhibits the chip

R/W t | Read/Write : a high selects Read mode

WUS + O Write Unsafe: a high indicates an unsafe writing condition

WDI | Write Data In: a negative transition on WDI changes the direction of the
current in the recording head

HOX - H3X; X, Y Head Connections

HOY - H3Y /0

RDX, RDY +t o] X, Y Read Data: differential read data output

wWC Write Current: used to set the magnitude of the write current

VCCA1 | Power Supply

VCC2 i | Power Supply for Write current drivers

GND | Ground

t When more that one R/W device is used, signals
can be wire OR'ed

WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI32R2300/2300R as a current switch
and activates the Write Unsafe (WUS) detector cir-
cuitry. Head current is toggled between the X and Y
side of the selected head on each high to low transition
of the Write Data Input (WDI). Note that a preceding
Read to Write transition or Idle to Write transition

initializes the Write Data Flip-Flop to pass write current
into the “X” side of the device. In this case, the Y side
is higherpotentialthanthe X side. The magnitude ofthe
write current (0-pk) is given by:
Vwe K
ch - RWC
where Aw is the write current gain.
RWC is connected from pin WC to GND. Note the
actual head current Ix, y is given by:

Iw
1+ Rh/Rd

lw=Aw ¢

Ix,y=
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SSI 32R2300/2300R/2301/2301R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

1

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance
In Write mode a 350 Q damping resistor is switched in
across the Hx, Hy ports (32R2300R only).

VOLTAGE FAULT

Avoltage Fault detection circuitimproves data security
by disabling the write current generator during a volt-
age fault or power startup in Read or Write mode.

WRITE UNSAFE

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

WDI frequency too low
Device in Read mode
Device not selected
No head current

Open head

Head short to ground

WAUS is valid in the write current/head characteristic
regiondefinedby 5 <lh«Lh <50 mA+puH, and 1 <Rh
< 1.25/Ih. After the fault condition is removed, two
negative transitions on WDI are required to clear WUS.
Overcurrent protection during a head shortto ground is

accomplished by placing a series resistor between
VCC1 and VCC2. The write current driver will shut
downwhen VCC1-VCC22>0.3V. The resistor must be
sized so that VCC1 - VCC2 < 0.15V in normal opera-
tion.

READ MODE

The Read mode configures the SSI 32R2300/2300R
as a low noise differential amplifier and deactivates the
write current generator. The damping resistor is
switched out of the circuit allowing a high impedance
input to the read amplifier. The RDX and RDY output
are driven by emitter followers. They should be AC
coupled to the load. The HnX, HnY inputs are non-
inverting to the RDX, RDY outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-
pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage change
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode.

IDLE MODE

Taking CS high selects the Idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptionin this
mode is held to a minimum.

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS

Operation above maximum ratings may permanently damage the device.

PARAMETER RATING
DC Supply Voltage VCC1 -0.3t0 +6 VDC
VCC2 -0.3to +6 VDC
Write Current Iw 30mA
Digital Input Voltage Vin -0.3to VCC1 +0.3 VDC
Head Port Voltage VH -0.3to VCC2 +0.3 VDC
QOutput Current: RDX, RDY 10 -10 mA
WUS +8 mA
Storage Temperature Tstg -55 to +150°C
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SSI 32R2300/2300R/2301/2301R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER RATING

DC Supply Voltage VCC1 =VCC2 3.3+10%, 5.0 £10% VDC

Recommended Head Load Range Lh 0.3-5.0uH

WUS Operating Range lweLh 5.0-50.0mA - uH

Head Differential Load Capacitance 25 pF max

Ambient Operating Temperature 0-70°C

DC CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

PARAMETER CONDITIONS MIN NOM MAX UNIT

VCC1 Supply Current Read Mode Vce = 3.3V £10% 19 29 mA
Write Mode Vcce = 3.3V £10% 2+02Iw|[3+03Iw mA
Idle Mode Vce =3.3V£10% 0.15 0.27 mA

VCC2 Supply Current Read Mode Vcc = 3.3V £10% - 0.1 mA
Write Mode Vce = 3.3V £10% 1.0+Iw|3.0 +Iw mA
Idle Mode Vce =3.3V+10% - 0.01 mA

Power Dissipation Read Mode Vce = 3.3V £10% 63 105 mw
Write Mode Vce = 3.3V £10% 10+4-lw[20+5.lw] mW
Idle Mode Vcc =3.3V£10% 0.5 1 mw

VCC1 Supply Current Read Mode Vcc = 5.0V £10% 20 32 mA
Write Mode Vce = 5.0V £10% 3+02Iw|5+03Iw mA
Idle Mode Vcc = 5.0V +10% 0.25 0.45 mA

VCC2 Supply Current Read Mode Vcc = 5.0V £10% 0.1 mA
Write Mode Vec = 5.0V £10% 1.0+Iw|3.0 +Ilw mA
Idle Mode Vce = 5.0V £10% 0.01 mA

Power Dissipation Read Mode Vce = 5.0V £10% 100 180 mw
Write Mode Vee = 5.0V £10% 20+6¢lw|45+721w mwW
Idle Mode Vce = 5.0V +10% 1.25 25 mw

DIGITAL INPUTS

Input Low voltage (VIL) 0.8 VvDC

Input'High Voltage (VIH) 2.0 vDC

Input Low Current ViL=0.4 VCC = 3.6V -0.4 -.09 mA

VCC =5.5V -0.4 -0.13 mA
Input High Current VIH=2.7V ) 0 20 uHA
WUS Output Low Voltage (VOL) | lol =2 mA max .35 0.5 vDC
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SSI 32R2300/2300R/2301/2301R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

1

WRITE CHARACTERISTICS
Recommended operating conditions apply unless otherwise specirfied.
PARAMETER CONDITIONS MIN NOM MAX UNIT
VCCA1 Fault Voltage Iw<0.2mA 25 2.75 VvDC
Write Current Gain (Aw) lw =3 mA to 20 mA 18.4 20 21.6 mMA/mA
Write Current Gain (Aw) Iw =20 mA to 25 mA 17.0 20 23 mA/mA
Write Current Voltage (VWC) 1.2 1.3 1.4 \'
Differential Head Voltage Swing Open head 4.0 4.8 Vpp
Unselected Head Current lw>10 mA 0.02 lw | mA (pk)
Iw< 10 mA 0.2 mA (pk)
Head Differential Load 32R2300 | 2400 | 3000 3600 Q
Resistance (Rd) 32R2300R | 250 350 450 Q
WDI Pulse Width Vil<0.8V,Vih>2.0V PWH 5 ns
t=t =1ns PWL 10 ns
Write Current Range (Iw) 3 25 mA
READ CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,
RL (RDX, RDY) = 1 kQ.
Differential Voltage Gain Vin = 1 mVpp @1 MHz 160 200 240 VIV
Voltage BW -1dB |Zs| < 5Q, Vin = 1 mVpp 20 35 MHz
-3dB 40 70 MHz
Input Noise Voltage BW =15MHz, Lh=0,Rh=0 0.50 0.75 nVAHz
Input Noise Current 3 pANHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz 9 14 pF
Differential Input Resistance Vin=1mVpp, f =5 MHz
32R2300 | 500 750 | 1800 Q
32R2300R | 500 750 1800 Q
Dynamic Range AC input voltage where gain
falls to 90% of its small signal
gain value, f =5 MHz 2 5 mVpp
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp
@ 5 MHz 45 60 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 40 70 dB
Channel Separation Unselected channels driven
with Vin=0 VDC + 100 mVpp | 45 60 dB
Output Offset Voltage -200 +200 mV
Single Ended Output Resistance | f =5 MHz 60 100 Q
Output Current AC coupled load, RDX to RDY | 1.0 2.0 mA
RDX, RDY Common Mode
Output Voltage Vee-1.0 |Vee-1.35 |Vee-1.70 | VDC
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SSI 32R2300/2300R/2301/2301R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

SWITCHING CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. IW =15 mA, Lh=1.0 yH, Rh =30Q
f(Data) =5 MHz.

PARAMETER CONDITIONS MIN NOM MAX UNIT
R/W  Read to Write - | R/W to 90% of write current 0.3 1.0 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.4 1 us
CS  Unselect to Select CS 10 90% of 100 mV 10 MHz
Read signal envelope 0.6 2 us
Select to Unselect CS to 10% of write current 0.1 1 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.2 1 us
WUS* Safe to Unsafe (TD1) Write mode, loss of WDI 0.6 2.0 3.6 us
transitions; Defines max WDI
period for WUS operation
Unsafe to Safe (TD2) Fault cleared: from second 0.2 1.0 us
negative WDI transition
WDI  Frequency Range Valid WUS 1.67 25 MHz
Head Current Lh=0,Rh=0
WDl to Ix - ly (TD3) from 50% points 25 40 ns
Asymmetry WDI has 1 ns rise/fall time 1.5 ns
Rise/fall Time 10% to 90% points
Iw=15mA,Rh=0,Lh=0 6 9 ns
Iw = 15 mA, Rh = 30, Lh = 1puH 14 18 ns

*5<lweLh<50 mA-uH, 1 <Rh<1.25/lw

S s //
WD! /—_‘ \l / ' 7 \ / \ / \ /
D1 / // TD2

wus \
—p| D3
HEAD —]
CURRENT \ / \ / \ /
(Ix - ly) //

//

FIGURE 1: Write Mode Timing Diagram
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SSI 32R2300/2300R/2301/2301R 1
+3.3V/5.0V, 2, 4-Channel

2-Terminal Read/Write Device

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R2300R

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias current = Minimum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVAHz
Rin (Min) TBD TBD Q
Cin (Max) TBD TBD pF
Case 2: IC Base sheet resistance = Minimum
Hence, IC bias current = Maximum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVAHz
Rin (Min) TBD TBD Q
Cin (Max) TBD TBD pF
PACKAGE PIN DESIGNATIONS ano [ 1 24 [] TS
(Top View) q b
NC [] 2 23 || RW
GND [] 1 20 [] ©8
vox [] 2 o [ Hox [| 3 22 [] NC
RAW
vor (]2 o we Hoy |: 4 21 [] ne
GND ] 16 [] TS [ I HIX [ 5 20 [] we
HIX [] 4 17 [] RDY
Hox [ s [] AW [s 32RO o h MY (e o ' [ ROY
HIY [] 5 6 [] RDX 4
Hov [] 14 [ we 32R2300R H2X [ 7 chamels 18 [] RDX
32R2300/ Hex [] 6 mnels 15 ] HSo e p
HIX[] 4 osmamocr 13 [J RDY Channels Hev [] 8 17 [] Hso
H1Y [] Chafme!s 12 [] RDX vev [} 7 14 [ st Hax [] o 16 [] Hst
veez [] 11 [] Hso stq 8 o ] veer Hay [] 10 15 [] veet
e ] 0 [Jvect Hav [} o 12 [] wol ne ] 1 14 [] wor
wus [] o [ woI voez [} 10 11 1] wus veez [| 12 13 [] wus

16-Lead SOL, SON

20-Lead SOL, VSOP

24-Lead SOL, VSOP

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use

for final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other
rights of third parties resuiting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems.
Silicon Systems reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to
verify that the data sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

1-177 Patent Pending

1292 - rev. ©1991 Silicon Systems, Inc.
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A TDK Group J Company
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SSI1 32R2310/2310R
+3.3V/5.0V, 2, 4-Channel

2-Terminal Read/Write Device

DESCRIPTION

The SSI32R2310/2310R are BiCMOS monolithic inte-
grated circuits designed for use with two-terminal re-
cording heads. They provide a low noise read ampli-
fier, write current control, and data protection circuitry
for up to four channels. The SSI 32R2310R option
provides internal 350Q damping resistors. Damping
resistors are switched in during Write mode and
switched out during Read mode. The SSI 32R2310
option does not provide a damping resistor. Power
supply fault protectionis provided by disabling the write
current generator during power sequencing. System
write to read recovery time is significantly improved by
making the read channel outputs high impedance.

The SSI 32R2310/2310R require only a +3.3V power
supply and are available in a variety of packages. They
are identical to the SSI 32R2300/2300R devices, ex-
cept that the CS input is CMOS. This allows for lower
idle mode power dissipation.

January 1993
FEATURES

* +3.0V - 5.5V voltage supply
* Low power
= PD = 63 mW read mode (Nom) (@3.3V supply)
= PD = 200 uW (Max) Idle Mode
* High Performance:
= Read mode gain = 200 V/V
= Input noise = 0.50 nV/YHz (Nom)
= Input capacitance = 9 pF (Nom)
= Write current range = 3-25 mA
= Head voltage swing = 4.0 Vpp min
* Self switching damping resistance
* Pin compatible with the SSI 32R2300/2300R
* Write unsafe detection
* Power supply fault protection

BLOCK DIAGRAM

Wus vcez

-

PIN DIAGRAM

HSO

Hs1

UNSAFE 5
DETECTOR |

7| REFERENCE
| VOLTAGE |:

READ

PREAMPS
AND WRITE
CURRENT
SWITCHES
(x4)

N ;
"7 CURRENT [
“# SOURCE

VOLTAGE
FAULT [
DETECTOR.

aND [ 1 20 []T8
i‘ Hox [] 2 19 [] RW
& = HOX
:g rox Hov [] 3 18 [] we
HIX [] 4 17 [] RDY
32R2310/
HIY [] 5 ora3t0m 16 [J RDX
HIX 4

B H2X [] 6 channets 15 [] HSO
G Hay [] 7 14 [] HS1
G Hax ] 8 13 [] veot
Lo Hay [] o 12 [] wol
fofi veez [] 10 1 [] wus

Eed L 20-Lead SOL

0193

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R2310/2310R
+3.3V/5.0V, 2, 4-Channel
2-Terminal Read/Write Device

Target Specification: The target specification is intended as an initial disclosure of specification goals for the product. The specifications are
based on design goals, subject to change and are not guaranteed.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 5673-6000, FAX (714) 573-6914

1-180 Patent Pending
0193 ©1993 Silicon Systems, Inc.



A TDK Group J Company 5V, 8 Channel Thin-Film
Read/Write Device

December 1992

. SSI 32R4610A/4611A
J J JM® 5V, 2, 4, 8-Channel Thin-Film
J SSI 32R4610B

DESCRIPTION FEATURES

The SSI 32R4610A/4611A and SSI 32R4610B are * 5V +10%
bipolar monolithic integrated circuits designed foruse o | o\ power
with two-terminal thin- film recording heads. They pro-
vide a low noise read amplifier, write current control, and = PD =175 mW read mode (Nom)
dataprotection circuitry forupto eightchannels. The SSI «  High Performance:
32R4610AR/4611AR option provides internal 700Q

damping resistors. Power supply fault protection is - Read mode gain = 200 VV
provided by disabling the write current generator during = Input noise = 0.85 nV/YHz max
power sequencing. System write to read recovery time
is significantly improved by controlling the read channel
common mode output voltage shift in the Write mode. = Write current range = 10-35 mA

The 32R4611A option provides for an additionalfeature e  pesigned for two-terminal thin-film heads
providing the user with a controllable write current
adjustment feature.

The SSI 32R4610B is an 8 channel device which
improves the write unsafe performance over the SSI
32R4610A-8. Inallother areas, performance isidentical
to the SSI 32R4610A-8.

The SSI132R4610/4611 and SSI32R4610B require only
+5V power supplies and are available in a variety of

- Input capacitance = 35 pF max

* Programmable write current source

Write unsafe detection

Enhanced system write to read recovery time

Power supply fault protection

Head short to ground protection

packages.
BLOCK DIAGRAM PIN DIAGRAM
Wus vce2
T L—-—l GND ] 1 20 [] TS
NaITE ErERENGE Hox [] 2 19 [] RW
DETECTOR VOLTAGE
: HoX Hoy [] 3 18 [] we
} 1 v el vov
PR HiX[] 4 17 [] RDY
BUFFER
HIY [} 5 3omes10a 16 b RDX
< READ 4
gmx HeX [| 6  Channels 15 ;] HS0
E AND WRITE | HiY
; SWTGHES Hey [] 7 14 [] Hs1
WOFF x4
wol c1——-‘[> dr O H3x [] 8 13 [] veer
L___ :r:;m Hay ] o 12 ] wol
‘ ke veez [] 10 1 ] wus
o voumee |l ] WRITE
2 FAULT s B CURRENT }=§ WCADJ
soni DETECTOR E SOURCE | 4 20'P|N SOL
H3Y

iy r
{3

CAUTION: Use handling procedures necessary

{
we
WeADS for a static sensitive component.

WCADJ available on the 32R4611A 24-pin option only
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SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI1 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R4610A/4611A and SSI 32R4610B have the ability to address up to 8 two-terminal thin-film heads and
provide write drive or read amplification. Head selection and mode control are described in Tables 2 and 3. The TTL
inputs R/W and CS have internal pull-up resistors to prevent an accidental write condition. HS0, HS1 and HS2 have
internal pulldowns. Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select TABLE 2: Head Select
csS RW Mode HS2 HS1 HS0 Head
0 0 Write 0 0 0 0
0 1 Read 0 0 1 1
1 0 Idle 0 1 0 2
1 1 dle 0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HSO0, HS1, HS2 t | Head Select: selects one of four heads
CS | Chip Select: a high inhibits the chip
R/W + | Read/Write : a high selects Read mode
WUS t (0] Write Unsafe: a high indicates an unsafe writing condition
WDI | Write Data In: changes the direction of the current in the recording head
HOX - H7X;
HOY - H7Y 110 X, Y Head Connections
RDX, RDY t 0o X, Y Read Data: differential read data output
wC t Write Current: used to set the magnitude of the write current
WCADJ* t Write Current Adjust: Used to decrease the write current by a finite amount
VCC1 | +5V Supply
VCC2 | +5V Supply for Write current drivers
GND | Ground
*Available on 32R4611A 24-pin option only
t These signals can be wire OR'ed
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SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

WRITE MODE

Taking both CS and R/W low selects Write mode which
configures the SSI 32R4610A/4611A and SSI
32R4610B as a current switch and activates the Write
Unsafe (WUS) detector circuitry. Head current is
toggled betweenthe X and Y side of the selected head
on each high to low transition of the Write Data Input
(WDI). The WDI input pulse width requirement is am-
plitude dependent and pull ups are recommended at
higher data rates, please refer to the WDI pulse width
specifications. Note that a preceding Read or Idle
mode select initializes the Write Data Flip-Flop to pass
write current through the “X” side of the head. The
magnitude of the write current (0-pk) is given by:

K+VWC

RWC
RWC is connected from pin WC to GND. Note the
actual head current Ix, y is given by:

W=

IX,y= __I_W__
1+ Rh/Rd
Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance
WUs

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

» WD frequency too low
+ Device in Read mode
+  Chip disabled

*  No write current

* Head opened*

Afterfault conditionis removed, one negative transition
on WDI is required to clear WUS.

*Open head detect is not always detected on the SSI
32R4610A-8. This circuit is improved in the SSI
32R4610B-8.

WCADJ

The 32R4611A adds a feature which allows the userto
adjust the Iw current by a finite amount. The WCADJ
pinisusedto adjust write currentfor write operations on

different zones of the disk. It is used by switching a
separate write current adjust resistor in and out on the
WCADJ pin or by connecting a DAC to that pin to sink
a controllable amount of current. The WCADJ pin is
nominally biased to VCC/2. Sinking current from this
pin to ground will divert a proportional amount of
current from the actual head current while maintaining
a constant current through the WC resistor and VCC.
Allowing WCADJ to float or pulling it high wiil cut off the
circuit and it will have no effect. For example, if the
nominal head current is set to 30 mA through WC with
WCADJ open, then for a 7.25 mA head current de-
crease, a 10 kQ resistor would be connected from the
WCADJ pin to ground. A TTL gate could be used as a
switch with a small degradation in accuracy. To per-
form the same function, a DAC could be used, by
programming it to sink 0.25 mA from the WCADJ pin.

Iw head (Decrease) = (29 « Vwcaps / RwCADY)
Where:

VWCADJ = Voltage on WCADJ pin = VCC/2
RWCADJ = Write current adjust setting resistor
VOLTAGE FAULT

A voltage fault detection circuit improves data security
by disabling the write current generator during a volt-
age fault or power startup regardless of mode.

READ MODE

The Read mode configures the SSI 32R4610A/4611A
and SSI32R4610B as a low noise differential amplifier
and deactivates the write current generator. The RDX
and RDY output are driven by emitter followers. They
should be AC coupledto the load. The (X,Y) inputs are
non-inverting to the (X,Y) outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-
pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode.

IDLE MODE

Taking CS high selects the Idle mode which switches
the RDX and RDY outputs into a highimpedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.
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SSI1 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI| 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation above maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
DC Supply Voltage VCC1 -0.3t0 +7 VvDC
VCC2 -0.3t0 +7 VvDC
Write Current \ 80 mA
Digital Input Voltage Vin -0.3to VCC1 +0.3 vDC
Head Port Voltage VH -0.3to VCC2 +0.3 VvDC
Output Current: RDX, RDY 10 -10 mA
WuSs +12 mA
Storage Temperature Tstg -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

DC Supply Voltage VCC1 5+10% VvDC
VCC2 5+10% vDC
Operating Junction Temperature Tj +25to +110 °C
DC CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
PARAMETER CONDITIONS MIN NOM MAX UNIT
VCC1 Supply Current Read Mode (Vee £5%) 23 28 33 mA
(Vee £10%) 19 28 37 mA
Write Mode (Vee £5%) 21 24 27 mA
(Vee £10%) 17 24 31 mA
*Head Select Pins *Idle Mode (Vee £5%) 6 9 12 mA
(HSO0, HS1, HS2) Floating (Vee £10%) 4 9 14 mA
VCC2 Supply Current Read Mode (Vee £5%) 5 8 11 mA
(Vee £10%) 4 8 12 mA
Write Mode (Vee £5%) 6 8+iw {10 +Iw mA
(Vee £10%) 5 8+lw [ 11+ 1w mA
Idle Mode (Vee £5%) 0.1 0.2 0.4 mA
(Vee £10%) 0.1 0.2 0.5 mA
Power Dissipation Read Mode (Vee £5%) 175 230 mw
(Ve +10%) 270 mw
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SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film

SSI 32R4610B

5V, 8 Channel Thin-Film

Read/Write Device

DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Write Mode (Vee £5%) 150 + 4lw[190 + 4lw| mW
(Vee £10%) 230 + mw
4.4lw
Idle Mode (Vee £5%) 50 65 mw
(Ve £10%) 80 mw
VCC1 Fault Voltage IW<0.2mA 3.8 4.0 4.2 VvDC
DIGITAL INPUTS
Input Low voltage (VIL) 0.8 VvDC
Input High Voltage (VIH) 2.0 VDC
Input Low Current VIL = 0.8V -0.4 mA
Input High Current VIH = 2.0V 100 HA
WUS Output Low Voltage (VOL) | lol =2 mA max 05 VvDC
WRITE CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified.
Write Current Constant “K” .96 .99
Write Current Voltage (VWC) 1.15 1.25 1.35 \"
WCADJ Voltage
SSI1 32R4611A/4611AR Iwcabs = 0to .5 mA 2.0 | VCC/2 3.0 vDC
Ihead(Decrease)/lwcaby
SS132R4611A/4611AR 26 29 32 mA/mA
Iwcapbs Range
SSI 32R4611A/4611AR 0.0 0.5 mA
Differential Head Voltage Swing Ih (p-p) « Rh not to exceed
3.4V (Head Swing Min) 3.4 Vpp
Unselected Head Current 0.02 w | mApk
Head Differential Load
Capacitance 25 pF
Head Differential Load SSI 32R4610A/32R4611A 4K Q
Resistance (Rd) SSI1 32R4610AR/32R4611AR 560 700 950 Q
WDI Pulse Width Vil=0.2V,Vih=24V PWH 37 ns
(Ref: Figure 1) PWL 5 ns
Vil=0.2V,Vih=VCC PWH 20 ns
PWL 5 ns
Write Current Range (IW) 10 35 mA
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SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

READ CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,
RL (RDX, RDY) = 1 kQ.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin =1 mVpp @1 MHz 160 200 240 VIV
Voltage BW -1dB |Zs| <5Q, Vin =1 mVpp 20 81 MHz
-3dB 35 91 MHz

Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.6 0.85 nVAHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz 27 35 pF
Differential Input Resistance Vin=1mVpp, f =5 MHz

SSI1 32R4610A/4611A 835 2600 Q

SSI 32R4610AR/4611AR 360 550 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 3 6 mVpp
Common Mode Rejection Ratio Vin = 0 VDC + 100 mVpp

@ 5 MHz 45 80 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 40 70 dB
Channel Separation Unselected channels driven

with Vin =0 VDC + 100 mVpp | 45 dB
Output Offset Voltage -300 +300 mV
Single Ended Output Resistance | f =5MHz 40 Q
Output Current AC coupled load, RDX to RDY| 1.4 mA
RDX, RDY Common Mode
Output Voltage 20 |vcCcC1/2| 35 VvDC
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SSI132R4610A/4611A

5V, 2,4,8-Channel Thin-Film
SSI 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

SWITCHING CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh = 1.0 uH, Rh =30Q
f(Data) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX UNIT
RW  Read to Write R/W to 90% of write current 0.1 1.0 Ks
Write to Read R/W to 90% of
100 mV Read signal envelope 0.5 1.0 us
CS  Unselect to Select CS to 90% of write current or
to 90% of 100 mV 10 MHz 0.4 1.0 us
Select to Unselect CS to 10% of write current 0.4 1.0 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.2 1.0 us
WUS: Safe to Unsafe (TD1) Write mode, loss of WDI
transitions. Defines maximum
WDI period for WUS operation| 0.6 2.0 3.6 us
Unsafe to Safe (TD2) Fault cleared from first neg
WDl transition 0.2 1.0 us
Head Current: Lh=0,Rh=0
WDI to Ix - ly (TD3) from 50% points 20 32 ns
Asymmetry WDI has 1 ns rise/fall time 1.0 ns
Rise/fall Time 10% to 90% points 6 12 ns

_,\ ’J’_W”
woWo |\ U\ /\ / M
| PWL l D1 / TD2
/ /
/ // \
—p| ™3

HEAD l*‘
CURRENT \ / \ / \ /

(Ix - ly) /[

4

wus

FIGURE 1: Write Mode Timing Diagram
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SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R4610AR/4611AR and SSI
32R4610B

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum

Tj=25°C Tj=110°C Units
Vn (Max) 7 0.85 nVANHz
Rin (Min) 450 475 Q
Cin (Max) 28 30 pF

Case 2: IC Base sheet resistance = Minimum

Hence, IC bias Current = Maximum

Tj=25°C Tj=110°C Units
Vn (Max) .58 .65 nVAHz
Rin (Min) 360 400 Q
Cin (Max) 33 35 pF

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R4610A/4611A and SSI
32R4610B

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum

Tj = 25°C Tj=110°C Units
Vn (Max) 7 0.85 nVNHz
Rin (Min) 1525 1895 Q
Cin (Max) 28 30 pF

Case 2: IC Base sheet resistance = Minimum

Hence, IC bias Current = Maximum

Tj=25°C Tj=110°C Units
Vn (Max) 58 65 nVAHz
Rin (Min) 835 1100 Q
Cin (Max) 33 35 pF




SSI 32R4610A/4611A

5V, 2, 4, 8-Channel Thin-Film
SSI 32R4610B

5V, 8 Channel Thin-Film
Read/Write Device
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PACKAGE PIN DESIGNATIONS

(Top View)
GND [] 1 20 [] Cs
Hox [] 2 19 j RAW
GND [] 1 16 [] T3 Hoy [] 3 18 [] we
Hox [] 2 15 [] RW HIX [] 4 17 [] RDY
Hoy [] 3 14 [ we HIY [| 5 sordston 16 [] RDX
4
HIX[] 4 32r4s10A 13 [] RDY H2x [] 6  Chamnels 15 [] HsO
2
1Y [] 5 Channels 12 [] RDX Hay [} 7 14 ] Hst
veez [ 6 11 [] Hso Hax [] 8 13 [] veer
ne [ 7 10 [] vee Hav [] o 12 [] wol
wus [] 8 o N woi veez [] 10 1 [] wus
16-Pin SOL 20-Pin SOL, SOV
HOX [] 1 36 [] GND GND [] 1 24 [] TS
HOY [] 2 35 [] NIC _
HIX [] 3 34f] TS Ne ] 2 23 [] RW
HIY [ 4 33[] RW Hox [] 3 22 [] nC
HeX [| 5 32[] WC
HaY [ 6 31 [] RDY Hov [] 4 21 [] weapy
HIX [} 7 gorast0a 30 [ RDX Hix ] 5 20 [] we
H3Y [] 8 8 29 [] HSO
H4X (]9  Channels 28 [] HST H1Y ] 6 32R44611A 19 [] RDY
H4Y [] 10 27[] HS2 Hx [ 7 Chamels 18 [] RDX
HEX [] 11 26 [] veet
HSY [] 12 25 [] WDl H2y [ 8 17 [] Hso
HeX [ 13 24 [] WUS HSX: 9 16 [] Hs1
HeY [] 14 23 [] NiC
H7X [ 15 22 ] veez Hav [] 10 15 [] veet
H7Y [] 16 21 ] NIC N/C|f 1 14 {1 wol
Ne [ 17 20 [] NIC
N/C [] 18 19 [] NC veez [] 12 13 jwus
36-Pin SOM 24-Pin SOL, SOV
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SSI 32R4610A/4611A
5V, 2, 4, 8-Channel Thin-Film

SSI 32R4610B
5V, 8 Channel Thin-Film
Read/Write Device
ORDERING INFORMATION
PART DESCRIPTION ORDER NUMBER PACKAGE MARK
SSI 32R4610A
2-Channel  16-lead SOL 32R4610A-2CL 32R4610A-2CL
4-Channel  20-lead SOL 32R4610A-4CL 32R4610A-4CL
4-Channel  20-lead SOV 32R4610A-4CV 32R4610A-4CV
8-Channel  36-lead SOM 32R4610A-8CM 32R4610A-8CM
SSI32R4610B  Improves WUS from SSI 32R4610A-8
8-Channel  36-lead SOM J 32R4610B-8CM 32R4610B-8CM
SSI132R4610AR Includes 700Q2 Resistor
2-Channel  16-lead SOL 32R4610AR-2CL 32R4610AR-2CL
4-Channel  20-lead SOL 32R4610AR-4CL 32R4610AR-4CL
4-Channel  20-lead SOV 32R4610AR-4CV 32R4610AR-4CV
8-Channel  36-lead SOM 32R4610AR-8CM 32R4610AR-8CM
SSI32R4610BR Improves WUS from SSI 32R4610AR-8
8-Channel  36-lead SOM 32R4610BR-8CM 32R4610BR-8CM
SSI32R4611A  Includes WCADJ Function
4-Channel  24-lead SOL 32R4611A-4CL 32R4611A-4CL
4-Channel  24-lead SOV 32R4611A-4CV 32R4611A-4CV
SS132R4611AR Includes 700Q2 Resistor
4-Channel  24-lead SOL 32R4611AR-4CL 32R4611AR-4CL
4-Channel  24-lead SOV 32R4611AR-4CV 32R4611AR-4CV

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 573-6000, FAX (714) 573-6914

©1992 Silicon Systems, Inc. 1-190 1292 - rev.
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A TDK Group J Company

ik SSI 32P541B |
JWJM ’ Read Data Processor

November 1992
DESCRIPTION FEATURES

The SSI 32P541B is a bipolar integrated circuit that ¢ Level qualification supports high resolution

provides all data processing necessary for detection MFM and RLL encoded data retrieval
and qualification of MFM or RLL encoded read signals.
* Wide bandwidth AGC input amplifier

In read mode the SSI 32P541B provides amplification
and qualification of head preamplifier outputs. Pulse ° Standard 12V 10% and 5V + 10% supplies
qualification is accomplished using level qualification
of differentiated input zero crossings. An AGC ampli- * Supports embedded servo pattern decoding
fier is used to compensate for variations in head « wyrite to read transient suppression
preamp output levels, presenting a constant input level
to the pulse qualification circuitry. The AGC loopcan  « Fast and slow AGC attack regions for fast
be disabled so that a constant gain can be used for transient recove
embedded servo decoding or other processing needs. Y

* Internal voltage fault indicator

In write mode the circuitry is disabled and the AGC gain
stage input impedance is switched to a lower levelto  * <*1.0 ns pulse pairing
allow fast settling of the input coupling capacitors during
a write to read transition. The SSI 32P541B requires a
+5V or +12V power supply, and is available in 28-pin
PLCC and 24-pin SOL.

* 24 Mb/s operation

BLOCK DIAGRAM
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SSI 32P541B
Read Data Processor

CIRCUIT OPERATION

READ MODE

In the read mode (R/W input high or open) the input
read signal is amplified and qualified using an AGC
amplifier and pulse level qualification of the detected
signal peaks.

The amplified head signals are AC coupled to the IN +
and IN - pins of the AGC amplifier that is gain controlled
by full wave rectifying and amplifying the (DIN+ - DIN—
) voltage level and comparing it to a reference level at
the AGC pin. A fast attack mode, which supplies a
1.7 mA charging current for the capacitor at the BYP
pin, is entered whenever the instantaneous DIN + level
is more than 125% of set level. Between 100% and
125% the slow attack mode is invoked, providing
0.18 mA of charging current. The two attack modes
allow rapid AGC recovery from awrite to read transition
while reducing zero crossing distortion once the ampli-
fier is in range.

The level at the AGC pin should be set such that the
differential voltage level at the DIN+, DIN- pins is 1.00
Vpp. The voltage level can be up to 2.5 Vpp at the
OUT+ and OUT- pins which allows for up to 6 dB loss
in any external filter connected between the OUT+,
OUT- outputs and the DIN+, DIN- inputs.

Av2 V2-\W
—=—exp —| ———
Avi P (5.8+Vt )

Gain of the AGC section is nominally

Where: Av1 and Av2 are initial and final amplifier
gains. V1, V2 are initial and final voltages
on the BYP pin.

Vt = (K x T)/q = 26 mV at room temperature.

One filter for both data (DIN+, DIN- input) and clock
(CIN+, CIN- input) paths, or a separate filter for each
path may be used. If twofilters are used, care must be
exercised to control time delays so that each path is
timed properly. A multi-pole Bessell filter is typically
used for its linear phase or constant group delay
characteristics.

HYSTERESIS LEVEL

In level qualification, hysteresis comparator eliminates
errors due to low level additive noise, see Figure 4B.

2-2

The 32P541B allows two implementations of hyster-
esis: fixed hysteresis threshold or DIN tracking hyster-
esis threshold. Fixed hysteresis threshold can be sim-
ply done by a setting a DC voltage at HYS pin, such as
from a resistor divider from VCC to GND. The hyster-
esis threshold at the comparator can be computed as:
Hysteresis Gain x Vy,ys. For high performance system
application, however, fixed hysteresis threshold is not
recommended.

DIN tracking hysteresis has the advantages of shorter
write-to-read recovery time and lower probability of
error with input amplitude drop out. The hysteresis
threshold is designed as a percentage of the DIN peak
voltage. This technique can be implemented by feed-
ing the LEVEL output, through a resistor divider net-
work, to the HYS pin (see Figure 4b). The LEVEL
output, amplified peak capture of DIN voltage, can be
computed as: Level Gain x V(DIN+ - DIN-). With the
resistor divider, a fraction of the LEVEL output is
presented at the HYS pin. The hysteresis threshold, as
a function of DIN, can be summarized as: Level Gainx
Resistor Dividing Ratio x Hysteresis Gain x V(DIN+ -
DIN-). For a typical case of 1 Vpp differential at DIN+
input, assume equal value resistors in the divider
network, the hysteresis thresholdis 1.95x0.50x 0.19 x
1V = 0.185V. This represents 37% hysteresis on a 1
Vpp signal. While both the Level Gain and Hysteresis
threshold vs. HYS bear a moderate tolerance due to
typical process variations, they inversely track each
other to yield a much tighter hysteresis threshold in a
closed loop. In designing the hysteresis threshold, the
nominal Level Gain and Hysteresis Gain values should
be used. The tolerance on DIN tracking hysteresis
threshold is specified as the Tracking Hysteresis
Threshold Tolerance in the specification.

While the external resistor divider ratio determines the
hysteresis threshold, the total resistance and the peak
capture capacitor should be optimized for the system
datarate. The RC time constant must be small enough
to allow good response to changing DINt peak-to-
peak, but large enough to provide a constant hyster-
esis threshold in each level qualification.

The filtered clock path signal is differentiated to trans-
form signal peaks to zero-crossings which clock an
edge-trigger circuit to provide output pulses at each
zero-crossing. The pulses are used to clock the D-type
flip-flop. The COUT pin is a buffered test point for
monitoring this function.



SSI 32P541B
Read Data Processor

The differentiator functionis set by an external network
between the DIF+, DIF- pins. The transfer function is:
Where: C = external capacitor (20 pF to 150 pF)
AV=—__-2000Cs
LCs? +(R+92)Cs +1

L = external inductor

R = external resistor

s = jo = jorf
During normal operationthe differentiator circuit clocks
the D flip-flop on every positive and negative peak of
the signal input to CIN+, CIN-. The D input to the flip—
flop only changes state when the signal applied to the
DIN+, DIN- inputs exceeds the hysteresis comparator

threshold opposite in polarity to the previous peak that
exceeded the threshold.

The clocking path, then, determines signal timing and
the data path determines validity by blocking signal
peaks that do not exceed the hysteresis comparator
threshold.

The delays from CIN+, CIN- inputs to the flip-flop clock
input and from the DIN+, DIN- inputs to the flip-flop D
input are well matched.

WRITE (DISABLED) MODE

Inthe write or disabled mode (R/W input low) the digital
circuitry is disabled and the AGC amplifier input imped-
ance is reduced. In addition the AGC amplifier, gain is
set to maximum so that the loop is in its fast attack
mode when changing back to Read Mode. The low-
ered input impedance facilitates more rapid settling of
the write to read transient by reducing the time constant
of the network between the SSI 32P541B and read/
write preamplifier, such as the SSI 32R512.

Internal SSI 32P54 1B timing is such that this settling is
accomplished before the AGC loop is activated when
going to read mode. Coupling capacitors should be
chosen with as low a value as possible, consistent with
bandwidth requirements, to allow more rapid settling.

LAYOUT CONSIDERATIONS

The SSI32P541B is a high gainwide bandwidth device
that requires care in layout. The designer should keep
analog signal lines as short as possible and well
balanced. Use of a ground plane is recommended
along with. supply bypassing and separation of the
SSI1 32P541B and associated circuitry grounds from
other circuits on the disk drive PCB.

LOW VOLTAGE FAULT DETECTION

A low voltage detection dircuit monitors both supplies
and pulls an open collector TTL output low when either
supply drops below their trip point. This option is
available only in the 28-pin PLCC package.

TABLE 1: Mode Control
RW HOLD MODE
1 1 READ - Read amp on, AGC active, Digital section active
1 0 HOLD - Read amp on, AGC gain held constant Digital section active
0 X WRITE - AGC gain switched to maximum, Digital section inactive, common
mode input resistance reduced
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SSI 32P541B

Read Data Processor

PIN DESCRIPTION

NAME TYPE DESCRIPTION

vCC 5 volt power supply

vDD 12 volt power supply

AGND, DGND Analog and Digital ground pins

RW | TTL compatible read/write control pin

IN+, IN- | Analog signal input pins

OUT+, OUT- (@) AGC Amplifier output pins

BYP The AGC timing capacitor is tied between this pin and AGND

HOLD | TTL compatible pin that holds the AGC gain when pulled low

AGC [ Reference input voltage level for the AGC circuit

DIN+, DIN- I Analog input to the hysteresis comparator

HYS o Hysteresis level setting input to the hysteresis comparator

LEVEL (o) Provides rectified signal level for input to the hysteresis comparator

DOUT (0] Buffered test point for monitoring the flip-flop D input

CIN+, CIN- I Analog input to the differentiator

DIF+, DIF- Pins for external differentiating network

CcouTt (o] Buffered test point for monitoring the clock input to the flip-flop

oS Connection for read output pulse width setting capacitor

RD (@) TTL compatible read output

VFLT* (0] Open collector output that goes low when a low power supply fauit is
detected.

*VFLT output offered in 28-pin PLCC package only.

ELECTRICAL SPECIFICATIONS
Unless otherwise specified 4.5 < VCC < 5.5V, 10.8V < VDD < 13.2V, 25 °C < Tj < 135 °C.

ABSOLUTE MAXIMUM RATINGS

Operation above absolute maximum ratings may permanently damage the device.
PARAMETER RATING UNIT
.5V Supply Voltage, VCC 6 \)
12V Supply Voltage, VDD 14 Vv
Storage Temperature -65 to 150 °C
Lead Temperature 260 °C
R/W, IN+, IN-, HOLD, VFLT -0.3t0 VCC + 0.3 v
RD -0.3Vto VCC + 0.3V or +12 mA
All others -0.3to VDD + 0.3 \'
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SSI 32P541B
Read Data Processor

POWER SUPPLY
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
ICC - VCC Supply Current Outputs unloaded 14 mA
IDD - VDD Supply Current Outputs unloaded 70 mA
Pd - Power Dissipation Outputs unloaded, Tj=135°C 850 mw
LOGIC SIGNALS
VIL - Input Low Voltage -0.3 0.8 \
VIH - Input High Voltage 2.0 \"
lIL - Input Low Current VIL = 0.4V 0.0 -0.4 mA
lIH - Input High Current VIH = 2.4V 100 uHA
VOL - Output Low Voltage IOL=4.0 mA 0.4 \'
VOH - Output High Voltage IOH = -400 pA 24
MODE CONTROL
Read to Write Transition Time 1.0 us
Write to Read Transition Time AGC settling not included, 1.2 3.0 us
transition to high input
resistance
Read to Hold Transition Time 1.0 us
WRITE MODE
Common Mode Input Impedance | R/W pin = low 250 Q
(both sides)
READ MODE

Unless otherwise specified IN+ and IN- are AC coupled, OUT+, and OUT- are loaded differentially with > 600Q
and each side is loaded with < 10 pF to GND, a 2000 pF capacitor is connected between BYP and GND, OUT+
is AC coupled to DIN+, OUT- is AC coupled to DIN-, AGC pin voltage is 2.2 VDC.

AGC AMPLIFIER

Differential Input Resistance V(IN+ - IN-) = 100 mVpp 5K Q
@ 2.5 MHz

Differential Input Capacitance V(IN+ - IN-) = 100 mVpp 10 pF
@ 2.5MHz

Common Mode Input Impedance | R/W pin high 1.8 kQ

(both sides) R/W pin low 0.25 kQ

Minimum Gain Range 1.0 Vpp < V(OUT+ - OUT-) 4.0 83 VN
<25Vpp
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SSI 32P541B

Read Data Processor

AGC AMPLIFIER (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNIT

Input Noise Voltage Gain set to maximum, RS = 0 30 nVAHz
Bw =15 MHz

Bandwidth Gain set to maximum 30 MHz
-3 dB point

Maximum Output Voltage Set by AGC pin voltage 3.0 Vpp

Swing

OUT+ to OUT- Pin Current No DC path to GND +3.2 mA

Output Resistance 12 32 Q

Output Capacitance 15 pF

(DIN+ — DIN-) Input Voltage 30mVpp< V(IN+-IN-) @ 25MHz | 0.33 0.43 Vpp/V

Swing VS AGC Input Level < 550 mVpp; @ 9 MHz 0.44 0.69 Vpp/V
0.5 Vpp < V(DIN+ - DIN-) < 1.5 Vpp ‘

(DIN+ — DIN-) Input Voltage 30 mVpp V(IN+ —=IN-) @ 2.5 MHz 4 %

Swing Variation < 550 mVpp AGC Fixed, @ 9 MHz 12 %
over supply & temp. @ 9 MHz 14 %

Cold

Gain Decay Time (Td) Vin = 300 mVpp—> 150 mVpp 50 us
at 2.5 MHz, Vout to 90% of
final value Figure 1a

Gain Attack time (Ta) From Write to Read transition 4 us
to Vout at 110% of final value
Vin = 400 mVpp @ 2.5 MHz.
Figure 1b

Fast AGC Capacitor Charge V(DIN+ - DIN-) = 1.6V 1.3 2.0 mA

Current V(AGC) = 2.2V

Slow AGC Capacitor Charge | V(DIN+ — DIN-) = 1.6V Vary 0.14 0.22 mA

Current V(AGC) until slow discharge )

Fast to Slow Attack Switchover | V ( DIN+—DIN-) 1.25

Point V(DIN+-DIN-) Final

AGC Capacitor Discharge V(DIN+ - DIN-) = 0.0V

Current Read Mode . 4.5 A
Hold Mode -0.2 +0.2 uA

CMRR (Input Referred) V(IN+) = V(IN-) =100 mVpp 40 dB
@ 5 MHz,gain at max. _

PSRR (Input Referred) AVCC or AVDD = 100 mVpp 30 dB
@ 5 MHz, gain at max.

Maximum AGC Amplifier V(IN+-IN-) =0 200 mV

Output Offset Variation Min to max gain
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SSI 32P541B
Read Data Processor

HYSTERESIS COMPARATOR
PARAMETER CONDITIONS MIN [ NOM | MAX UNIT
Input Signal Range 15 Vpp
Differential Input Resistance V(DIN+ — DIN-) = 100 mVpp 5 11 kQ
o @ 2.5 MHz
Differential Input Capacitance V(DIN+ — DIN-) = 100 mVpp 6.0 pF
@ 2.5MHz
Common Mode Input Impedance | (both sides) 2.0 kQ
Comparator Offset Voltage HYS pin at GND, < 1.5 kQ 10 mv
across DIN+, DIN-
Hysteresis Gain At DIN+, DIN- pins 0.16 0.19 0.22 VIV
(see figure 4c) 1V <V (HYS) < 3V
HYS Pin Input Current 1V <V (HYS) < 3V 0.0 -20 pHA
Tracking Hysteresis V (Hys) = some % of -15 +15 % Peak
Threshold Tolerance *V (AGC) or V (LEVEL)
1V <V (Hys) < 3V; f = 0-9 MHZ
Level Gain 0.6 < |V (DIN+—DIN-) | 1.7 1.95 2.2 VINpp
(see figure 4d) <1.3 Vpp, 10 kQ from LEVEL
pin to GND
LEVEL Pin Max Output Current 3.0 mA
LEVEL Pin Output Resistance I(LEVEL) = 0.5 mA 180 Q
DOUT Pin Output Low Voltage 0.0<I0L<0.5mA VDD -4.0 VDD -2.8 \'
DOUT Pin Output High Voltage 0.0<IOH<05mA VDD -2.5 VDD -1.8 Vv
*In an open loop configuration where reference is V(AGC) tolerance can be slightly higher
ACTIVE DIFFERENTIATOR
Input Signal Range 15 Vpp
Differential Input Resistance V(CIN+ — CIN-) = 100 mVpp 5.8 11.0 kQ
@ 2.5 MHz
Differential Input Capacitance V(CIN+ — CIN-) = 100 mVpp 6.0 pF
@ 2.5 MHz
Common mode Input Impedance | (both sides) 2.0 kQ
Voltage Gain From CIN+t to DIF+ | R(DIF+ to DIF-) = 2 kQ 1.7 1 22 VIV
DIF+ to DIF- Pin Current Differentiator Impedance 13 mA
must be set so as not to clip
signal at this current level
Comparator Offset Voltage DIF+, DIF- are AC Coupled 10.0 mV
COUT Pin Output Low Voltage 0.0<IOH<05mA VDD -3.0 \"
COUT Pin Output Pulse voltage 0.0<IOH<05mA +0.4 \Y
V(high) - V(low)
COUT Pin Output Pulse Width 0.0<IOH<0.5 mA 30 ns
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SSI 32P541B

Read Data Processor

OUTPUT DATA CHARACTERISTICS (See Figure 2)
Unless otherwise specified V(CIN+ — CIN-) = V(DIN+ — DIN-) = 1.0 Vpp AC coupled sine wave at 2.5 MHz
differentiating network between DIF+ and DIF-is 100Q in series with 65 pF, V (Hys) = 1.8 DC, a 33 pF capacitor
is connected between OS and VCC, RD- is loaded with a 4 kQ resistorto VCC and a 10 pF capacitorto GND.
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