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Silicon Systems’ Santa Cruz facility,
site of new six-inch wafer fabrication line.
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Si]icon 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 three fabrication facilities in California and 2,000 employees
worldwide. Additional operations include assembly and test facilities in California and Singapore and design engineer-
ing centers in California as well as in Tokyo and Singapore.

Silicon Systems is a leader in the development of high performance, mixed-signal ICs for custom or standard
applications, in addition to providing pure analog or digital ICs. Reliability and quality are built into Silicon Systems’
products through the use of statistical problem solving techniques, analytical controls, and other quantitative methods.

Silicon Systems 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.
JWJM :

A TDK Group j Company

© 1991 Silicon Systems



Table of e
Contents

Advanced and Preliminary Information
In this data book the following conventions
are used in designating a data sheet “Ad-
vanced” or “Preliminary:”

Advance Information—

Indicates a product stillinthe design cycle,
andany specifications are based ondesign
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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Discontinued Parts List
Numerical Index..............
Product Selector Guide

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/WIIte DOVICE ............ccoueeeeeereeerruerreeneeesmiseessesesseessesesseesessesnsarssssssessnns *
32R510A/510AR 2-, 4-, 6-Channel Read/Write Device 1-1
32R511/511R 4-, 6-, 8-Channel, Ferrite Read/Write Device *
32R512/512R 8-, 9-Channel, Thin Film Read/Write Device 1-11
32R5121/5121R 14-Channel, Thin Film Read/Write Device 1-21
32R516/516R 4-, 6-, 8-Channel, Ferrite Read/Write Device 1-29
32R5161R 10-Channel, Ferrite/ MIG Read/Write Device 1-41
32R520/520R 4-Channel, Thin Film Read/Write Device *
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 1-51
32R525R 4-Channel, Thin Film Read/Write Device *
32R527R 8-, 9-Channel, Thin Film Read/Write Device *
32R528R 8-, 9-Channel, Thin Film Read/Write Device 1-59
NEW 32R5281R 14-Channel, 2-Terminal Read/Write Device 1-67
32R1200/1201 +5V, 4-Channel, Ferrite/MIG, Read/Write DeViCe ..........cccccuvcuerriieeereeirieeeceeseesesevnesneeeans 1-75
NEW 32R1220/1221/1222 +5V, 2-,4-Channel, Ferrite MIG R/W Device 185
32R2010R 10-, 16-Channel, Thin Film Read/Write Device 195
NEW 32R2015R 10-, 16-Channel, Thin Film Read/Write Device 1-103
NEW 32R2020R/2021R  +5V, 2-, 4-Channel Read/Write Device 1-111
NEW 32R2030A/2031A  +5V, 2-, 4-Channel, 2-Terminal Read/Write Device 1-119
32R4610A/4611A  2-, 4-, 8-Channel, Thin Film Read/Write Device 1-129

Section2. HDD PULSE DETECTION

32P540 Series Read Data Processor
32P541 Read Data Processor 2-1
32P541B Read Data PrOCESSO .......c.ccceiiiererierenieieasssessssesissessssssesessessesessssssessosessessssessssses 2-11
NEW 32P5411B Read Data Processor 2-25
32P544 Read Data Processor and Servo Demodulator 2-39
32P546 Read Data Processor with Pulse Slimming *
32P547 High Performance Pulse Detector 2-61
32P549 Pulse Detector 2-79
NEW 32P5491 Pulse Detector 2-91
32P3000 Pulse Detector with Internal Filter 2-103
NEW 32P3010 Pulse Detector with Internal Filter, Servo Capture 2-115
NEW 32P3030 Pulse Detector and Servo Demodulator 2-127
NEW 32P3040 Pulse Detector with Programmable Filter 2-143

Section3. ' PROGRAMMABLE ELECTRONIC FILTERS

NEW 32F8000 Programmable Electronic Filter 3-1
32F8011/8012 Programmable Electronic Filter 3-11
NEW 32F8020/8022 Programmable Electronic Filter 3-23
NEW 32F8021/8023 Programmable Electronic Filter 3-33
NEW 32F8030 Programmable Electronic Filter 3-41
32F8120 Low Power Programmable Electronic Filter 3-51
32F8130/8131 Low Power Programmable Electronic Filter 3-57

* Data Sheet available upon request. ]



IndeX (continued)

Page #
Section4. HDD DATA RECOVERY
32D5321 Data Synchronizer/2, 7 RLL ENDEC 4-1
32D5322 Data Synchronizer, 2, 7 RLL ENDEC 4-19
32D534A Data Synchronizer/MFM ENDEC *
32D535 Data Synchronizer, 2, 7 RLL ENDEC/Write Precompensation 4-37
32D5351A Data Synchronizer, 2, 7 RLL ENDEC/Write Precompensation 4-57
32D5362A Data Synchronizer,1, 7 RLL ENDEC/Write Precompensation 4-77
NEW 32D5371/72/73/74  Data Synchronizer, 1, 7 RLL ENDEC /Write Precompensation 4-95
32D539 Data Synchronizer, 1, 7 RLL ENDEC, 8-Bit NRZ 4-113
NEW 32D5391 Data Synchronizer, 1, 7 ENDEC, Serial NRZ 4-133
NEW 32D5392 Data Synchronizer, 1, 7 ENDEC, Dual-Bit NRZ 4-139
NEW 32D4010 Data Synchronizer, 1, 7 ENDEC, Window Shift, Power Down 4-143
NEW 32D4420 Programmable Filter and Frequency Reference 4-165
32D4660 Time Base Generator 4-173
NEW 32D4661/4662 Time Base Generator 4-183
NEW 32D4665 Time Base Generator 4-197
Data Synchronizer Family Applications Note 4-207
Section 5. READ CHANNEL COMBINATION DEVICES
32P548 Pulse Detector and Data Synchronizer Combination Device 51
NEW 32P5481/5482 Low Power Pulse Detector and Data Synchronizer 5-29
32P4622 Pulse Detector and Data Separator Combination Device 5-55
NEW 32P4720/4721 Pulse Detector and Data Separator Combination Device 5-91
NEW 32P4730 Single Chip Read Channel, 1, 7 RLL 12-24 Mbit/s 5-121
NEW 32P4740 Single Chip Read Channel, 1, 7 RLL 24-48 Mbit/s 5-125
Section6. HDD HEAD POSITIONING
32H101 Differential Amplifier *
32H116A Differential Amplifier 6-1
32H523AR Servo Read/Write, Thin Film ; 6-5
32H566R Servo Read/Write, Ferrite 6-13
32H569 Servo Motor Driver 6-23
32H4631/4632 Hybrid Servo & Spindle Motor Controller 6-39
32H6110 Differential Amplifier 6-75
32H6210 Servo Demodulator 6-79
32H6220 Servo Controller 6-95
32H6230 Servo Motor Driver 6-121
32H6240 Servo Motor Driver 6-135
NEW 32H6510 5V Servo Motor Driver 6-145
NEW 32H6520 Embedded Servo Controller 6-151
NEW 32H6810 5V Servo & Motor Speed Drivers 6-169
Servo Applications Note 6-179
Section 7. HDD SPINDLE MOTOR CONTROL
32M593A Three-Phase Delta 5-1/4" Winchester Motor Speed Controller 71
32M594 Three-Phase Delta Motor Speed Controller 7-13
32M595 Hall Sensor-Less Motor Speed Controller 7-25
NEW 32M7010 Hall Sensor-Less Motor Speed Driver/Controller 7-35
NEW 32M7011 Hall Sensor-Less Motor Speed Driver/Controller 7-43
Section8. HDD CONTROLLER/INTERFACE
32C260 PC AT/XT Combo Controller - 15 Mbiv's 8-1
NEW 32C261 PC AT/XT Combo Controller with RLL (2, 7) ENDEC, 24 Mbivs 8-17
NEW 32C263 PC AT/XT Combo Controller with 3V operation, 16 Mbit/s 8-37
NEW 32C4650 PC XT/AT Combo Controller, 26 Mbit/s 8-43
NEW 32C4651 PC AT/XT Combo Controlier, 26 Mbit/s 859
NEW 32C9000 PC AT Combo Controller, 32 Mbit's 8-75

* Data Sheet available upon request. v



NEW 32C9001 Combo AT Controller, 48 Mbit's 8-83
NEW 32C9010 SCSI Combo Controller, 32 Mbit/s 8-91
NEW 32C9020 Combo SCSI Controller, 48 Mbit/s 8-97
NEW 32C9022 Combo SCSI Controller, Dual-Bit NRZ, 48 Mbit/s 8-103
NEW 32C9301 High Performance AT Combo Controller, 3V operation, 30 Mbit/s ............ccccovenieennnns 8-109

Section9. FLOPPY DISK DRIVE CIRCUITS

34D441 Data Synchronizer & Write Precompensation Device *

NEW 34P553/5531 Pulse Detector and Synchronizer 9-1
34R575 2, 4-Channel Floppy Disk Read/Write Device 9-25

34B580 Port Expander Floppy Disk Drive 9-33

Section 10. CUSTOM SOLUTIONS ........c.coonriintiierircre sttt saer et ss s ss st sn b s sa s 10-1
Section 11. QUALITY ASSURANCE AND RELIABILITY ......ccootiieiinireeienteereereneneeeestsentneesseress s sneressenas 111

Section 12. PACKAGING/ORDERING INFORMATION

Package Index .12-0
Ordering Information . 12-1
Plastic DIP 8, 14, 16 and 18 Pins 12-2
Plastic DIP 20, 22, 24 and 24S Pins 12-3
Plastic DIP 28, 32 and 40 Pins 12-4
Cerdip 8, 14, 16 and 18 Pins 12-5
Cerdip 22, 24 and 28 Pins ..12-6
Surface Mount Device (PLCC) 20 and 28 Leads 12-7
Surface Mount Device (PLCC) 32 and 44 Leads . 12-8
Surface Mount Device (PLCC) 52 and 68 Leads 129
QFP 52, 100 Leads 12-10
TQFP 32, 48 Leads ... 12-11
TQFP 64 Leads ......... 12-12
SON 8, 14 and 16 Leads 12-13
SOL 16, 18, 20, 24 and 28 Leads 12-14
SOL 34 Leads 12-15
SOW 32 Leads 12-15
SOM 36 Leads 12-15
SOM 44 Leads 12-16
VSOP 20, 24 Leads 12-16
Section 13. SALES OFFICES/DISTRIBUTORS .........ccocoooiiiitiiciee it seeecest e sttt en e 13-0

Discontinued Parts List

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

Part # Alternate Source Part # Alternate Source
SSI 32B450A SSI 32B451 SSI 32P541A SSI 32P541B
SSI 32B451 None SSI| 32P542 None

SSI 32B453 None SSI 32R108M, 32R122 None

SSI 32B545 None SSI132R114 SSI 32R525R
SSI 32C452A None SSI32R115 None
SSI32D531 None SSI 32R188 None
SSI32D536 SSI32D5362A SSI 32R502 None

SSI 32D537 SS132D5371/5372 SSI 32R514 None
SSI32D5381 Signetics SSI132R515 None

SS| 32H567 SSI 32H6210 SSI 32R526R None

SSI 32H568 SSI 32H6220 SS132R529 None

SSI 32H4630 None SSI132R5111 None

SSI 32M590 None SSI 34P550 None

SSI 32M591 None SSI 34P570 None



Numerical Index

SSI Device Numbers Page #
32C260 s 8-1
B2C26T oocereeeeeeesse e ees e et anst s s ess e 817
32C263 8-37
32C4650 8-43
32C4651 8-59
32C9000 875
32C9001 883
32C9010 ......... 8-91
32C9020 897
32C9022 8-103
32C9301 .......... 8-109
32D5321 .. 41
32D5322 419
32D534A SO .
B2D535 ..o eeeeens st et ess s sttt 4-37
32D5351A....

32D5362A ...

32D5371/5372/5373/5374
32D539
32D5391 ......
32D5392 ...
32D4010 ...

32D4420

32D4660 ...

32D4661/4622 ..... 4-183
32D4665 .............. ....4-197
32F8000 RSSO 4
32F8011/8012.......... e 3-11
B2FB020/B022...........ooveiriceriiiscnesis ittt e cenmens s seneneaen 3-23
32FB021/8023........c.ocrvevrieeecrreirenean 3-33
32F8030

32F8120.......oveenee

32F8130/8131

32H101

32H116A ...
32H523AR
32H566R
32H569 ................
32H4631/4632 ..........
32H6110 ..........
32H6210
32H6220 ...
32H6230
32H6240 ......

32H6510 ...

32H6520 ......

32HB810 ......cooevnrcine
B2MBOBA ...t e st e et sttt
32M594
32M595 ......
* Data Sheet available upon request

SSI Device Numbers Page #
B2MT010 .eooooeeeeeee e eses s ess sttt 7-35
32M7011 ceeveernresennnnns T-43
B2P5A0 ...oovooeeee e eeeeesennes s .
LT LY OO 2-1
B2PBATB ........coooveerereees e ssse s st e 211
B2P5411B .......veveeeeeenene

32P544 .
32P546
32P547 ...... e s 2-61
32P548 ...5-1
32P5481/5482 ...... 5-29
32P549

32P5491 ...

B2P3010 ..o ...2-115
32P3030 ......ccoovervrne RSP RO 2-127
B2PB040 ...ttt e 2-143
32P4622

B2PAT20/4T21 ... e 5-91
32P4730 ...............
32P4740 ..........
32R104C

32R117117R ... ot
32R501/501R ... *
32R510A/510AR ...
32R511/511R ... *
32R512/512R....

32R5121/5121R...........

32R516/516R

32R5161R

32R520/520R ..o . R
32R521/521R/5211 . *
32R522/522R ..............

32R524R.... .
32R525R ... *

32R527R .......... e *
32R528/528R.
32R5281R
32R1200/1201
32R1220/1221/1222 ....
32R2010R
32R2015R......
32R2020R/2021R ...
32R2030A/2031A ...
32R4610A/4611A

34D441 .. *

34P553/5531
BARETE ... s
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STORAGE PRODUCTS REFERENCE

HDD READ/WRITE AMPLIFIERS
SSI32R117/117R 3 Terminal 2,4,6 21 20 100 10 to 50 +5,+12 TTL 8.0 (0-pk)
SSI 32R501/501R 3 Terminal 4,6,8 1.5 23 100 10 to 50 +5,+12 T 7.5 (0-pk)
SSI 32R510A/510AR 3 Terminal 2,4,6 1.5 20 100 10 to 40 +5,+12 L 7.0 (0-pk)
SSI32R511/511R 3 Terminal 4,6,8 1.5 20 100 10 to 40 +5,+12 TIL 7.0 (0-pk}
SSI 32R516 3 Terminal 4,6,8 13 18 120 10 to 60 +5,+12 T 7.0 (0-pk)
SSI32R5161R 3 Terminal 10 1.3 18 150 10 to 60 +5,+12 TIL 7.0 {0-pk)
SSI 32R1200/1201 3 Terminal 2,4 12 17 200 1510 50 +5 T 6.0 (0-pk}
SSI32R1220/21/22 3 Terminal 2,4 0.8 17 250 1510 40 +5 T 6.0 (0-pk)
SSI 32R512/512R 2 Terminal 8,9 0.85 35 150 10 10 40 +5,+12 TIL 7.0 (pk-pk)
SSI32R5121/5121R 2 Terminal 14 0.85 35 250 1010 40 +5,412 T 7.0 (pk-pk)
SSI32R521/521R 2 Terminal 6 0.9 65 150 201070 +5,+12 T 3.4 (pk-pk)
SSI 32R5211 2 Terminal 6 0.9 65 250 201070 +5, 412 T 3.4 (pk-pk)
SSI 32R522/522R 2 Terminal 4,6 1.0 32 100 61035 +5,+12 T 3.4 (pk-pk)
SSI 32R524R 2 Terminal 8 0.75 60 100 20 to 60 +5,+12 TIL 7.0 (pk-pk)
S5 32R525R 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 10 to 40 +5,+12 Differential 7.0 (pk-pk)
SSI 32R5281R 2 Terminal 14 0.85 35 250 10 to 40 +5,+12 Differential 7.0 {pk-pk)
SSI 32R2010R/2011 2 Terminal 10,16 0.84 26 150 10t0 25 +5, 412 Differential 7.0 (pk-pk)
SSI 32R2015R 2 Terminal 10,16 0.84 26 150 1010 25 +5,+12 TIL 7.0 (pk-pk)
SSI 32R2020R/2021R 2 Terminal 2,4,10 0.8 C 20 300 51035 +5 TIL 3.4 (pk-pk)
SSI 32R2030A/2031A 2 Terminal 2,4 0.85 35 250 1010 35 +5 T 3.4 (pk-pk)
SSI 32R4610A/4611A 2 Terminal 2,4,8 0.85 35 200 1010 35 +5 T 3.4 (pk-pk)
HDD PULSE DETECTION » '
SSI 32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible
SSI 32P5418 Read Data Processor ‘ 32P541 pin compatible, 32P541A w/ Increased Data Rate to 24 Mbit/s
SS132P544 Pulse Detector 32P541-type Pulse Detector w/ Embedded Servo Electronics
SSI 32P547 Pulse Detector 32P544-type Pulse Detector w/ Filter Mulfiplexer, Pulse Slimming Support
SSI 32P549 Read Data Processor 32P541 pin compatible, Low Power, +5V only, Enhanced Write fo Read Recovery
SSI 32P5491 Read Data Processor 32P549 pin compatible, 5 mW Idle Mode power, Pd = 170 mW
SSI 32P3000 Pulse Detector / Programmable Filter 48 Mb/s Pulse Detector w/9-27 MHz Bessel filter, +5V only
SSI132P3010 Pulse Detector / Programmable Filter 48 Mb/s Pulse Detector w/9-27 MHz Bessel filter, 4-burst servo capture
SS132P3030 Pulse Detector / Servo Demodulator Pulse Detector w/2-burst servo demodulator, +5V only
$S132P3040 Pulse Detector / Programmable Filter 24-32 Mbit/s Pulse Detector w/2.5-13 MHz Bessel Filter, +5V only
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STORAGE PRODUCTS REFERENCE

HDD READ CHANNEL COMBINATION DEVICES

SSI 32D4420 Programmable Filter / Time Base Generator 7-pole Equiripple Filter, Control DACs, 72 MHz Frequency Synthesizer
SSI 32P548 Pulse Detector / Data Synchronizer 32P544-type w/ 2, 7 Synchronizer, Low Power, +5V only, <700 mW
SSI 32P5481 Pulse Detector / Data Synchronizer Low power 32P548-type device (375 mW)
SSI 32P5482 Pulse Detector / Data Synchronizer Low power 32P548-type device (350 mW), no Write Precompensation
SSI 32P4620 Pulse Detector / Data Separator 32P541-type + 32D537-type Data Separator w/Pulse Slimming & Constant Density Recording Support
SSI 32P4622 Pulse Detector / Data Separator 32P541-type + 32D537-type, no Filter Section, 52-pin QFP, 900 mW
SSI 32P4720 Pulse Detector / Data Separator 32P548-type + 1, 7 ENDEC, Window Shift, Power-down, 52-pin QFP, 650 mW
SSI 32P4721 Pulse Detector / Data Separator 32P4720 @12 to 24 Mbit/s, <700 mW
HDD ACTIVE FILTERS
SSI 32F8000 Programmable Channel Filter 7-Pole Equiripple Active Filter, Prog ble Cutoff Frequency / Pulse Slimming, 9 - 27 MHz
SSI 32F8011 Programmable Channel Filter 7-Pole Bessel Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 5 - 13 MHz
SSI 32F8020 Programmable Channel Filter 7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 1.5 - 8 MHz
SSI 32F8030 Programmable Channel Filter 7-Pole Equiripple Active Filter, Programmable Cutoff Frequency / Pulse Slimming, 250 kHz - 2.5 MHz
SS1 32F8120 Digitally Programmable Filter 32F8020 with serial port and DACs
SSI 32F8130/31 Digitally Programmable Filter 32FB030 with serial port and DACs / 32F8131 = 150 kHz < Fc < 1.5 MHz
HDD DATA RECOVERY .
SS1 32D4010 Data Separator Data Synchronizer / 1, 7 RLL ENDEC 12 to 24 Mbit/s / Write Precompensation / Window Shift / Low Power
SSI 32D5321 Data Separator Data Synchronizer / 2, 7 RLL ENDEC 7.5 to 10 Mbit/s
SS1 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 to 20 Mbit/s
SS1 32D5371/2 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 12 fo 24 Mbit/s
SS132D5373/4 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
SSI 32D5391 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Serial NRZ 24 to 40 Mbit/s
SSI 32D5392 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Dual-bit NRZ 24 to 48 Mbit/s
SSI 32D4660/1/2 Time Base Generator Up to 100 MHz Reference Frequency PLC for Constant Density Recording
HDD HEAD POSITIONING ) o
SS1 32H101 Preamplifier -Ferrite head AV =93, BW = 10 MHz, e, = 7.0 nV/NHz
SSI 32H116A Preamplifier -Thin Film head AV = 250, BW = 20 MHz, e, = 0.94 nV/NHz
SSI 32H523R 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 32H4631/32 Combo Servo & Motor Speed Control Embedded & Hybrid Servo, Hall Sensor-less Motor Speed Control, +5V only, 3600 RPM (4631) 5400 RPM (4632)
SS1 32H6110 Preamplifier -Thin Film head AV = 250 or 300, BW = 20 MHz, e, = 0.85 nV/"Hz
SSI 32H6210 Servo Demodulator Di-bit Quadrature Servo Pattern; PLL Synchronization AGC Adjustment
SSI 32H6220 Servo Controller Track & Seek Mode Operation; Microprocessor Interface
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HDD HEAD POSITIONING (Continued)
SSI 32H6230 Servo Motor Driver Head Parking, Spindle Motor Braking, Voltage Clamp
SSI 32H6240 Servo Motor Driver Predriver for Bipolar H-bridge
SSI 32H6510 Servo 5V Driver Low Voltage Retract, 1€ drivers
$S1 32H6520 Servo Acquisition and D/A 10-bit A/D D/A circuits, DSP inferface

HDD SPINDLE MOTOR CONTROL
SSI 32M593A 3-Phase Motor Speed Control 10.037% 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
SSI1 32M7010 Motor Speed Control 5V Driver Hall Sensor-less; Commutator Digital Speed Control, 5V 1Q2 Driver
SSI 32M7011 Motor Speed Control 5V Commutator Hall Sensor-less; Commutator, 5V 1€ Driver

HDD CONTROLLER/INTERFACE
SSI1 32C260 PC AT/XT Combo Controller 15 Mbit/s Combo Buffer Manager/Disk Controller/AT/XT
SSI132C261 PC AT/XT Combo Controller (RLL 2, 7 ENDEC: SH-260 Compatible) / AT/XT Interface
SSI 32C4650 PC AT/XT Combo Centroller 26 Mbit/s Disk Controller/AT/XT; SH-265 compatible
SS132C4651 PC AT/XT Combo Controller 26 Mbit/s Disk Controller/AT/XT; SH-266 compatible; EISA Type-B Demand Mode Support
SSI 32C9000 High Perf. PC AT Combo Controller 32 Mbit/s; High Performance AT Disk Controller
SSI 32C9001 PC AT Combo Controller 48 Mbit/s
SSI 32C9010 High Perf. SCSI Combo Controller 32 Mbit/s; SCSI-2 compatible; Fast SCSI; single ended
§S132C9020 High Perf. SCSI Combo Controller 48 Mbit/s; SCSI-2 compatible; Fast SCSI; single ended
SS1.32C9022 Combo SCSI Controller Dual-Bit NRZ, 48 Mbit/s
SSI132C9301 High Perf. AT Combo Controller 3V operation, 30 Mbit/s

FLOPPY DISK DRIVES
SS1 34D441 Data Separator High Performance Analog Data Separator, NEC 765 Compatible
SSI34P553 Pulse Detector / Data Synchronizer 0.6 - 1.6 Mbit/s data rate, MFM or 2, 7 RLL code
SSI 34R575 Read/Write 2, 4 Channel Read/Write Circuit
SSI 34B580 Support Logic Port Expander, Includes SA400 Interface Drivers/Receivers
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A TDK Group J Company Read/Write Devices

‘. SSI 32R510A/510AR
JWM ® 4, 6 Channel

November 1991
DESCRIPTION FEATURES
The SSI 32R510A/510AR Read/Write devices are < High performance:
bipolar monolithic integrated circuits designed for use - Read mode gain = 100 V/V (32R510A)
with center-tapped ferrite recording heads. They pro- - Input nolse = 1.5 nV/YHz max.
vide a low noise read amplifier, write current control - Input capacitance = 20 pF max.
and data protection circuitry for as many as six chan- - Write current range = 10 mA to 40 mA

nels. The R option provides internal 750Q damping
resistors. Power supply fault protection is providedby ~ * Enhanced system write to read recovery time
disabling the write current generator during power  * Power supply fault protection
sequencing. System write to read recovery time is  « Pjug compatible to the SSI 32R117
significantly improved by controlling the read channel - ”
common mode output voltage shift in the write mode. . Designed for center-tapped ferrite heads
They are available in a variety of package and channel Programmable write current source
configurations. * Write unsafe detection

* TTL compatible control signals

* +5V, +12V power supplies

BLOCK DIAGRAM

vDD1 vCC GND wus vDD2 VCT

CENTER

HoX

Hoy

H1X

RDX

H1Y
MULTIPLEXER
RDY

H2X
Hay
WDI ] HaxX
H3Y
Hax
Hay
H5X

HSY

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

CIRCUIT OPERATION

These devices address up to six center-tapped ferrite
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, will
force the device into a non-writing condition if either
control line is opened accidentally.

TABLE 1: Mode Select

[1 RW 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 X None

0=Low level 1 =Highlevel X=Don'care

WRITE MODE

The write mode configures the device as a current
switch and activates the Write Unsafe (WUS) detection
circuitry. Write current is toggled betweenthe Xand Y
side of the selected head on each high to low transition
of the Write Data Input (WDI).

The magnitude of the write current (0-pk) is pro-
grammed by an external resistor RWC, connected
from pin WC to ground and is given by:

w= K

RWC

where K is the Write Current Constant. In multiple
device applications, a single RWC resistor may be
made common to all devices.

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 monitors voltage transi-
tions at the selected head connections and flags any of
the conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WD, after the fault is corrected, are required to
clear the WUS flag.

« Head open
« WDI frequency too low
« Device not selected

< Head center tap open
» Device in read mode
« No write current

To reduce internal power dissipation, an optional ex-
ternal resistor, RCT, given by RCT < 130Q2 x 40/Iw (Iw
in mA), is connected between pins VDD1 and VDD2.
Otherwise connect pin VDD1 to VDD2.

To initialize the Write Data Flip Flop (WDFF) to pass
currentthroughthe X-side of the head, pin WDI mustbe
low when the previous read mode was commanded.

READ MODE

The read mode configures the device as a low noise
differential amplifier and deactivates the write current
generator and write unsafe 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 inthe write mode, minimiz-
ing the transient between write mode and read mode,
substantially reducing the write to read recovery time in
the subsequent pulse detection 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.
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SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

PIN DESCRIPTION

NAME 110 DESCRIPTION

HS0-HS2 | Head Select

CS I 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-H5X /10 X,Y head connections

HOY-H5Y

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

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
(Al voltages referenced to GND. Currents into device are positive.)

1191 - rev.

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3t0 +14 vDC
DC Supply Voltage VvDD2 -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 (0-pk) Iw 60 mA
RDX, RDY Output Current lo -10 mA
VCT Output Current Ilver -60 mA
WUS Output Current lwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temperature PDIP, 260 °C
(10 sec Soldering)
Package Temperature PLCC, 215 °C
SO (20 sec Reflow)
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SSI1 32R510A/510AR

4, 6-Channel
Read/Write Devices

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
VDD1 DC Supply Voltage 108 | 120 | 132 vDC
VCC DC Supply Voltage ‘ 45 5.0 5.5 vDC
Lh Head Inductance 5 15 uH
RD Damping Resistor 32R510A 500 2000

RCT* RCT Resistor w =40 mA 123 130 137 Q
Iw Write Current (0-pk) 10 40 mA
Tj Junction Temperature Range +25 +135 °C

*For lw = 40 mA. At other Iw levels refer to Applications Information that follows this specification.

DC CHARACTERISTICS

(Recommended operating conditions apply unless otherwise specified.)

POWER SUPPLY

PARAMETER CONDITIONS MIN | NOM | MAX UNITS

VCC Supply Current Read/Idle Mode 35 mA
Write Mode 30 mA

VDD Supply Current Idle Mode 20 mA

(sum of VDD1 and VDD2) Read Mode 35 mA
Write Mode 20 +Iw mA

Power Dissipation (Tj = +135°C) Idle Mode 400 mW
Read Mode 600 mw
Wirite Mode, Iw = 40 mA, 800 mw
RCT =0Q
Write Mode, Iw = 40 mA, 600 mwW
RCT = 130Q

1-4 1191 - rev.



SSI 32R510A/510AR

4, 6-Channel

Read/Write Devices

DC CHARACTERISTICS (continued)
DIGITAL 1/O

PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
VIHH Input High Voltage 2.0 VvDC
L Input Low Current VIL = 0.8V -0.4 mA
IH Input High Current VIH = 2.0V 100 pA
VOL  WUS Output Low Voltage IOL =8 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 pA
WRITE MODE
VCT Center Tap Voltage Write Mode 32R510A 6.0 vDC
Head Current (per side) Wirite Mode, -200 200 pHA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 40 mA
Write Current Constant “K” 2.375 2.625
Iwc to Head Current Gain 0.99 mA/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 53 vDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 pA
Write/Idle Mode
READ MODE
VCT Center Tap Voltage Read Mode 4.0 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 17,
Output Offset Voltage Read Mode 32R510A -440 +440 mv
Common Mode Output Voltage Read Mode 45 6.5 vDC
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SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

DYNAMIC CHARACTERISTICS AND TIMING
Iw =35 mA, Lh = 10 uH, Rd = 750Q; f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF. Recommended operating
conditions apply unless otherwise specified.

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 32R510A 10K Q
32R510AR 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
Differential Voltage Gain 32R510A | Vin =1 mVpp @ 300 kHz 85 115 VIV
ZL(RDX), ZL(RDY) = 1 kQ
Dynamic Range DC Input Voltage, Vi, -2 +2 mV
Where Gain Falls by 10%
Vin = Vi + 0.5 mVpp
@ 300 kHz
Bandwidth (-3dB) |Zs| < 5Q, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 15 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R514,1=5 MHz 3.2K Q
32R514R, f = 5 MHz 500 1000 Q
32R510A, f =5 MHz 2K Q
32R510AR, f = 5 MHz 460 860 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5MHz
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

1-6
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SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Mode Delay to 90% of 1.0 us
Write Current
R/W to Read Mode Delay to 90% of 1.0 us
100 mV, 10 MHz Read
Signal Envelope or
to 90% decay of
Write Current
CS to Select Delay to 90% of Write 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope
CS to Unselect Delay to 90% Decay 1.0 us
of Write Current
HSO - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 lw = 35 mA, see Figure 1 1.6 8.0 us
WUS, Unsafe to Safe - TD2 lw = 35 mA, see Figure 1 1.0 us
Head Current
(Lh = 0 pH, Rh = 0Q, see Figure 1)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns




SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

WDI _\ /—\

| «— TD2 —>l 01 >

Wus _—_\ /———

—»| |«—T0D3

HEAD \
CURRENT

(Ix-1y)

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 & 4demonstrate 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 | Ti=25°C Tj=135°C UNITS
Inputs Noise Voltage (max.) 1.1 1.5 nvAHz
Differential Input Resistance (min.) 32R510AR 850 1000 Q
32R510A 15.4 294 KQ
Differential Input Capacitance (max.) 11.6 10.8 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Inputs Noise Voltage (max.) 0.92 1.2 nVAHz
Differential Input Resistance (min.) 32R510AR 500 620 Q
32R510A 3.2 6.1 KQ
Differential Input Capacitance (max.) 10.1 10.3 pF

1-8
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SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

APPLICATIONS INFORMATION (continued)

4. The power bypassing capacitor must be located close to the device with its ground returned directly to

5. To reduce ringing due to stray capacitance this resistor should be located close to the device. Where this

soe Note 1
= RCT

W

0.1 wF 7T
= vCC VDDt VDD2 VCT

see Note 2

H4ax
READ Q » LEVEL
DATA QUAL

Hay
H5X

$8132P541 READ DATA PROCESSOR

HSn
WDI HsY
WC GND

RWC %
see Note 5 ’

NOTES -

$| MICROPROCESSOR S HOX %
| o
) AW HIX
I 0GIC
14 SUPPORT
$ TS H1Y
I::I H2X
it %
2 see Note 3 Ha2y
E ” RDX H3X g_"
| i . AGC “ RDY HaY
oK AMPLIFIER

v v

1. Anexternal resistor, RCT, given by; RCT < 130 (40/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. Damping resistors not required on R versions.
3. 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.

device ground, with as short a path as possible.

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.

1191 - rev.

FIGURE 2: Typical Application Diagram




SSI 32R510A/510AR
4, 6-Channel
Read/Write Devices

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS

(Top View) PACKAGE oja
24-Lead SOL 80°C/W
Hso [] 1 28 [] Hst 28-Lead SOL 70°C/W
TS [J2 27[] Hs2
GND [] 3 26 (] woI Cs 1 24 [] Hso
HOX [] 4 25 [] vDD1 GND ]2 23(] Hs1
HoY [] 5 24 [] vDD2 Hox []3 22[] wol
HIX |6 23 [] veT Hoy [] 4 21[] vDD1
HIY [} 7 22 [] H5X HIX 5 20[] vDD2
H2X [| 8 21 [] HsY HiY ] 6 19p veT
H2Y [l 9 20 (] Hax H2X|:17 18] Hax
R/W [] 10 19 [] H4Y H2y []8 17 [] H3Y
we 11 18 [] H3X R/W []9 16 ] NC
NC [] 12 17 [] Ha3Y wc [] 10 15[] NC
RDX [] 13 16 [] Wus RDX [] 11 14 [] Wus
RDY [] 14 15[] vece RDY [] 12 13[] vce
6-CHANNEL 4-CHANNEL
28-LEAD SOL 24-LEAD SOL
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI32R510A
4-Channel SOL 32R510A-4CL 32R510A-4CL
6-Channel SOL 32R510A-6CL 32R510A-6CL
SSI 32R510AR with Internal Damping Resistor
4-Channel SOL 32R510AR-4CL 32R510AR-4CL
6-Channel SOL 32R510AR-6CL 32R510AR-6CL

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) 731-7110, FAX (714) 573-6914

©1990 Silicon Systems, Inc.
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SSI1 32R512/512R

J li ﬂ‘f{ﬂﬂj ° 8 & 9-Channel Thin Film

A TDK Group J Company Read/Write Device

November 1991
DESCRIPTION FEATURES
The SSI32R512/512R Read/Write devices arebipolar  « High performance:
monolithic integrated circuits designed for use with in = 150 V/V
two terminal thin film recording heads. They provide a ::::: :(:‘siz g %';g n\?ng'z max.
low noise read amplifier, write current control and data Input capacltar;ce = 35 PF 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 to read recovery time is significantly improved by R Enl‘:\; rr:tceezus":tn;r:s:r:::‘:o_r:azsrec overy time
controlling the read channel common mode output Y y

voltage shift in the write mode. They require +5Vand * Power supply fault protection
+12V power supplies and are available in a variety of Plug compatible to the SSI 32R501 & SSI 32R511

package configurations. A mirror image pinout option .
is available to simplify flex circuit layout inmultiple R/W ~ * Compatible with two & three terminal thin film heads

device applications. The SSI32R512R option pro- « Write unsafe detection

vides internal 1000Q2 damping resistors. « 45V, +12V power supplies

* Mirror image pinout option

BLOCK DIAGRAM PIN DIAGRAM
VDDt VCC GND Wwus vDD2
O O Hox [] 1 32 JGND GNDE 1 32 []Hox
Hoy [ 2 31 JNC NC [} 2 31 [JHoy
WRITE
| UNSAFE HIX [| 3 3 []TS Ts[ 3 30 []HiX
DETECTOR Hox
HiY [] 4 2 []RW RW [] 4 29 [TH1Y
R MODE . v Hex ] 5 8 Qwe  wcl]s 28 (] rox
- | SELECT 5 - o vy 27 [ rov rov O 6 27 Doy
RDX iy HX [ 7 26 [] RDX RDX [] 7 26 |]H3X
RDY H3Y [] 8 25 []HSO Hso [] 8 25 []H3Y
Hex Hax [| 9 24 IHst  Hs1(] 9 24 [] Hax
Hay Hay ] 10 23 [JHS2 Hs2 [] 10 23 [JHay
w wx  HSX 1 2 flvee veelm 2 [IHsx
oy Hsy [] 12 21 [Jwbl woI [] 12 21 [JHsY
ax Hex [] 13 20 Jwus  wus[] 13 20 [JHeX
vy Hey [| 14 19 [JvbD1 VDD1 [] 14 19 [] HeY
H7X [ 15 18 [JvbD2 vDD2 [] 15 18 [J H7X
we e H7Y [| 16 17 INC NC [] 16 17 QH7Y
Hso HsY
HS1 HeX
32-LEAD SOW 32-LEAD SOW
S2 HeY
" MIRROR
H7X
H7Y

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

by=—Mw
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

« Device in read mode
« No write current

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

1-12

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 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 (] 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 | i 0 6
0 i i 1 7
i 0 0 0 g

0 = Low level 1 = High level
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SSI 32R512/512R
8 & 9-Channel Thin Film

Read/Write Device
1
PIN DESCRIPTIONS
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
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
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
vCcC -0.3t0 +7 vDC
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 -0.3to +14 vDC
Output Current RDX, RDY lo -10 mA
Wus Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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SSI 32R512/512R

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% VvDC
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 - - 34 mA
Write Mode - - 38 mA
Idle Mode - - 14 mA
VDD2 Supply Current Read Mode - - 200 pA
Write Mode - - IW+0.4 mA
Idle Mode - - 200 pA
VCC Supply Current Read Mode - - 75 mA
Write Mode - - 56 mA
. Idle Mode - - 60 mA
Power Dissipation (Tj = +135°C) Read Mode - - 800 mwW
Write Mode: Iw = 20 mA, - - 1000 mw
VDD2 = VDD1
Write Mode:Iw = 40 mA, - - 1140 mw
VDD1 - VDD2 = 3.0V
Idle Mode - - 500 mw
Input Low Voltage (VIL) - - 0.8 VDC
Input High Voltage (VIH) 2.0 - - VvDC
Input Low Current (lIL) VIL = 0.8V -0.4 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 A
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 pA
0<VDD1<85V
Read/ldle Mode -200 - +200 | pA
0<VCC <55V
0<VDD1<13.2V
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SSI 32R512/512R
8 & 9-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 \'
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 - - KkQ
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 VWV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 25 - - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300kHz | 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 32R512R | Vin=1mVpp, f =5 MHz 390 - - Q
Resistance 32R512 | Vin=1mVpp, f =5 MHz 640 - - Q
Dynamic Range DC input voltage where gain -3 - 3 mV

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
Output Offset Voltage -360 - | +360f mV
RDX, RDY Common Mode Read Mode 22 | 29| 36| VvDC
Output Voltage Write Mode - 2.9 - VvDC
Single Ended Output Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

5SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, iw = 20 mA, Lh = 1.0 pH, 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 30%
decay of write current
Ccs
TS 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
wWuUS
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 riseffall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
WDI —\
— TD2 —>| D1 >
WuUs
\ /
— 03
N/ L
CURRENT
(Ix-ly) |

FIGURE 1: Write Mode Timing Diagram

1191 - rev.



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

1191 - rev.

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




SSI 32R512/512R

8 & 9-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

Hox [] 1 32 [1GND
Hoy [} 2 31 [INC
HiIX [} 3 30 [ICS
Hiy [] 4 29 [1RW
Hx [] 6 28 [Jwc
H2y [] 6 27 [1 RDY
HX [ 7 26 [] RDX
Hay [] 8 25 []1HSo
Hax [] © 24 [ Hs1
Hav [} 10 23 [ HS2
Hsx [] 11 22 [lvce
HsY [] 12 21 []wol
Hex [| 13 20 [Jwus
Hey [] 14 19 []vDD1
H7X [] 15 18 []vDD2
H7Y [ 16 17 [INnC
8-Channel
32-Lead SOW
uoxlj 1 34 []aND
Hov [] 2 33 [JHss
Hix[]3 32[]cs
Hiy [ 4 31 []rW
Hx [ 5 30 [Jwe
Hey [ 6 29 [] ROY
Hax [ 7 28 [] RDX
vav [1 8 27 [] Hso
Hax [] o 26 [J Hst
Hay [J 10 25 [] Hs2
Hsx [ 11 24 [Jvee
Hsy [] 12 23 [Jwoi
vex [] 13 22 []wus
vev [] 14 21 []voo1
wix [ 15 20 [Jvopz
Hry [ 16 19 [JHay
we []17 18 [] Hex
9-Channel
34-Lead SOL

GND ] 1 32 [] Hox
NC[] 2 31 [] Hoy
cs[] 3 30 []HiX
RW [| 4 29 [TH1Y
wc[ s 28 [] H2x
RDY [| 6 27 [1H2y
RDX [} 7 26 [] HaX
HSo [] 8 25 [] H3Y
HS1[] 9 24 [] Hax
HSs2 [] 10 23 [] Hay
vccq 11 22 [] H5X
woi [] 12 21 [l HsY
wus [] 13 20 [] HeX
vDD1 [] 14 19 [] HeY
vDD2 [ 15 18 [] H7X
NC [] 16 17 [ Hry
8-Channel
32-Lead SOW
Mirror
GND ] 1 34 [] Hox
Hs3 [] 2 33[] Hov
TS []3 32[] Hix
RW []4 31[] HIY
we [s 30 [] Hax
rov |6 29[] vev
rox []7 28] Hax
uso 18 27(] Hav
Hst [l o 26 [] Hax
sz [ 10 25 [] Hay
vee [ 11 24 [] wsx
woi [] 12 23[] Hsy
wus []13 22[] Hex
voo1 [] 14 21[] Hey
vooz [] 18 20[] Hrx
Hey [ 16 19[] wrv
Hex [ 17 18[] ne
9-Channel
34-Lead SOL
Mirror
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SSI 32R512/512R
8 & 9-Channel Thin Film

Read/Write Device
THERMAL CHARACTERISTICS: Qja
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, 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) 731-7110, FAX (714) 573-6914

1191 - rev. 1-19 ©1989 Silicon Systems, Inc.
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f- SSI 32R5121/5121R
JWJM ’ 14-Channel Thin Film

A TDK Group J Company Read/Write Device
Advance Information | 1
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 nolse = 0.85 nV~VHz max.

vide a low noise read amplifier, write current control
and data protection circuitry for up to 14 channels.
Power supply fault protection is provided by disabling
the write current generator during power sequencing. Write current rise time = 9 ns
System write to read recovery time is significantly -

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

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

;ﬁg"?nfvv:‘ii t;1 i\f/ gggfésgpggﬁf};&i:ﬁ:ﬁ::  Compatible with two & three terminal thin film heads
SSI 32R512R option provides internal 180Q damping  * Write unsafe detection

resistors. * 45V, +12V power supplies

Input capacitance = 35 pF max.
Write current range = 10 mA to 40 mA
Head voltage swing =7 Vpp

BLOCK DIAGRAM PIN DIAGRAM

VDDt vCC GND wus vDoD2

Hiax ] 1 44 11 Hi2y
| e e H13Y ] 2 43 [] HI12X

.| pETECTOR Hox [] 3 42 [] GND

AW Hov [] 4 41 [] Hs3
HIX [] 6 40 [] TS

= HIY [ 6 20 [] RW
Aox T Hox ] 7 8 ] we
ROY MULTIPLEXER | Hoy ] 8 a7 [} ROY
Hax ] 9 3 [] RDX

: Hay ] 10 35 [] HSO

woi Hax [] 11 34 [] HS1
i HaY [] 12 33 [] HS2

olRTE HsX [] 13 2 [] vee

i|_SOURCE HsY [] 14 31 [] wol

ok HeX [] 15 30 [J wus

HeY [] 16 29 [] GND

WX [ 17 28 [] vDDI1
H7Y [ 18 27 g VDD2

Hex [] 19 26 [] HIIY
HeY [] 20 25 [] HIIX

Hox [] 21 2 g H10Y

HaY E 2 23 [] H10X

44-LEAD SOM

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

1191 - rev. 1-21



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

CIRCUIT OPERATION

The SS132R5121 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
will force 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
Xand 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 = 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.

« WDl frequency too low « Device in read mode
« Device not selected * No write current
* Open head

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

1-22

resistor value should be chosen suchthat lw Rw<3.0V
for an accompanying reduction of (Iw)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

[ RW MODE
0 0 Write
0 1 Read
1 0 Idie
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 o 1 9
1 0 1 0 10
1 0 1 1 11
-1 1 0 0 12
1 1 0 1 13
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SSI 32R5121/5121R
14-Channel Thin Film

Read/Write Device
PIN DESCRIPTION
NAME TYPE DESCRIPTION
HSO - HS3 | Head Select
CS | Chip Select: a low level enables the device
RW 1 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 - 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 vDD1, 2 -0.3t0 +14 vDC
vCcC -0.3t0 +7 vDC

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 -0.3to +14 VvDC
Output Current RDX, RDY lo -10 mA

WuUS Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C

1191 - rev. 1-23



SSI 32R5121/5121R

14-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 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
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 pA

Write Mode - Iw Iw+0.4 mA

Idle Mode - 0 200 pA
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
Wirite Mode:lw = 40 mA, - - 1150 mw
VvDD1 - VDD2 = 3.0V

Idle Mode - - 500 mwW
Input Low Voltage (VIL) - - 0.8 VDC
Input High Voltage (VIH) 2.0 - - VvDC
Input Low Current (lIL) VIL = 0.8V -0.4 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 pA
WUS Qutput Low Voltage (VOL) lol =8 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, -200 - +200 HA

0<VCC<35V

0<VDD1<85V

Read/ldle Mode, -200 - +200 HA

0<VCC <55V

0 <VDD1 <13.2V
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SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, Iw = 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 \'
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|<5€, Vin=1 mVpp @ 300 kHz - 30 - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300kHz | 27 | 45 - MHz
Input Noise Voltage BW=15MHz, Lh=0,Rh=0 - 0.62 | 0.85 | nvAHz
Ditferential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R5121R | Vin=1 mVpp,f=5MHz 115 - - Q
Resistance 32R5121 | Vin=1mVpp, f=5 MHz 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

1191 - rev.

Common Mode Rejection Ratio Vin=0VDC+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 -600 | - |+600f mV
RDX, RDY Common Mode Read Mode 22 | 29| 36| VvDC
Output Voltage Write Mode - 2.9 - VvDC
Single Ended Output Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA
1-25



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.

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 =30Q, Lh = 1uH, Iw = 20 mA 320 ns
WC Turn-off Time Lr=30Q, Lh = 1pH, Iw =20 mA 160 ns
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
HSn
HSO, 1, 2to 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/all time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0uh, Rh=0Q - 9 ns
WDI —\
Wus
—
HEAD | [ \ / \_
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram

1-26
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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

1191 - rev.

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

PACKAGE PIN DESIGNATIONS

(Top View)

H13X [] 1 44 [] H12y
Hiay [] 2 43 [] H12X
Hox [} 3 42 [] GND
Hoy (] 4 41 [] HS3

HIX [] 5 4w ] TS

HIY [} 6 39 [] RW
Hzxﬁ 7 38 [] WC

Hey ] 8 37 [] ROY
HaX [] 9 36 [] RDX
HaYy [] 10 35 [] HSO
HaX q 1 34 ] HS1

HaY [] 12 33 [] HS2
HSX [} 13 32 ] vec
H5Y [] 14 31 h WDI

HeX [] 15 30 ] wus
HeY [| 16 29 [] GND
H7X [} 17 28 [] voD1
H7Y [] 18 27 p vDD2
Hex [] 19 26 [] H11Y
HeY [| 20 25 [] H1X
HoX [| 21 24 [] Hi0Y
HoY [] 22 23 [] H10X

44-Pin SOM

THERMAL CHARACTERISTICS: Qja

44-Lead SOL 50°C/W
44-PLCC 60°C/W
> X > X
> x > x o 3] & o
EEEEEEEEEE:
J T o O s N s Y s U e N s O e N s N s O s | N\
6 5 4 3 2 1 44 43 42 41 40
Hex []7 O 0[] RW
Hay []8 38[] wic
Hax {]9 37(] roy
way 10 36(] RoX
Hax |11 35(] Hso
Hay [J12 SSI 32R5121 - 14CH 34(] Hs1
Hsx [[13 33[] Hs2
HsY [;14 32[] vee
Hex []15 a1:| WDI
Hey []16 30] WwWUS
Hix [[17 29[] GND
18 19 20 21 22 23 24 25 26 27 28 |
~ | S Q SN N N R N R SO R SN Ry S R SN R NN Ry SN gy S
T %3 % 8 %5 3858 ¥ g 5
Tt T I T 1z ¥ g 8

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 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) 731-7110, FAX (714) 573-6914

©1989 Silicon Systems, Inc.
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A TDK Group J Company

Jlﬁ'conﬂ‘ffam*’

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

Preliminary Data

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
SSI32R516 and SSI 32R516R however, they have
the mirror image pin arrangement to simplify layout
when using multiple devices.

November 1991

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

e Easily multiplexed for larger systems

* Includes write unsafe detection

* TTL compatible control signals

* +5V, +12V power supplies

* Mirror Iimage pin arrangements

BLOCK DIAGRAM PIN DIAGRAM
wus vbD2 VCT
» l ; T » Hox [ 1 32 [] eND
: oo :' s HOYUZ 3 [ ne
: | WRME .. | ceNTER
i UNsAFE [ TAP Hix [ 3 0[] TS
‘| DETECTOR [ | DRIVER

’ T wiv [ « 2 [] AW

o .| Hex [] s 28 ] we

Hey [] 6 27 [] ROY

. : Hax ] 7 26 [] RDX

1 MULTIPLEXER 32R516-8/

[ MY [l e siene 25 [1 HS0

HX ]9 cnanes 24 [J HSY

Hay [1 10 23 [] Hs2

Hsx [ 11 22 [] vec

Hsy [] 12 21 [] woi

U vourace | Hex [] 13 20 [] wus
il FAULT wov ] 16 19 ] voor

il DETECTOR[

Hx [} 15 18 {] voD2

HTY [} 18 17 [] ver

32-LEAD SOW

1191 - rev.

CAUTION: Use handling procedures necessary
1-29 for a static sensitive component.




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

CIRCUIT OPERATION

The SSI 32R516 gives the user the 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 RW MODE
0 0 Write
0 1 Read
1 X Idle

TABLE 2: Head Select

HS2 HS1 HSO0 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 currentis 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
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

1-30

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.

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
optimumresistorvalue is 82Q x 60/Iw (lwin 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 highimpedance 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.
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

<

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS2 | Head Select

CS 1 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 110 X,Y head connections

HOY-H7Y

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

wcC * 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 -0.3t0 +14 VvDC
DC Supply Voltage VvDD2 -0.3to +14 vDC
DC Supply Voltage VCC -0.3to +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 -0.3t0 +14 vDC
Write Current Zero Peak W 90 mA
RDX, RDy Output Current lo -10 mA
VCT Output Current Ivet -90 mA
WUS Output Current Iwus +12 mA
Storage Temperature Range Tstg -65to 150 °C
Lead Temperature PDIP, Flat Pack

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

20 sec Reflow) 215 °C

1191 -rev.
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SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 108 | 120 | 13.2 vDC
DC Supply Voltage vce 45 5.0 55 vDC
Head Inductance Lh 5 10 pH
Damping Resistor RD | 32R516 only 500 2000 Q
RCT Resistor RCT* | w=60mA 82 Q
Write Current 1\ 10 60 mA
Junction Temperature Range Tj +25 +135 °C

*For lw = 60 mA. At other tw 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/ldle 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 mw
RCT =0Q
Write Mode, IW = 45 mA, 610 mw
RCT = 110Q
Write Mode, IW = 60 mA 680 mw
RCT = 82Q

1-32
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG

Read/Write Device
DC CHARACTERISTICS (continued)
DIGITAL 110
PARAMETER CONDITIONS MIN | NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
VIH  Input High Voltage 20 vceC vDC
+0.3
liL Input Low Current VIL = 0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 pA
VOL  WUS Output Low Voltage IOL =8 mA 0.5 VvDC
IOH  WUS Output High Current VOH = 5.0V 100 pA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.9 VvDC
Head Current (per side) Write Mode, -200 200 LA
0<VCC<3.7v,
0<VDD1<8.7V
Write Current Range 10 60 mA
Write Current Constant “K” IW=10-45mA 2.375 2.625
Write Current Constant “K” IW=45-60mA 23 2.625
Iwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 85 pA
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/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 pA
Input Offset Voltage Read Mode -4 +4 my
Common Mode Output Voltage Read Mode 45 55 6.5 VvDC
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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, 10 | 13 | nvAhz
Lh=0,Rh=0 :
Differential Input Capacitance f=5MHz 14 18 pF
Differential 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 ;
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SSI 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
Wirite 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 R 1.0 us
of Write Current
HSO - 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
wor | [\
«— TD2 —>| D1 >
wus \ /
— TD3
HEAD N \ ’ \
CURRENT
(ix-1ly)
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG

Read/Write Device
+5V +12v
see Note 4
100 pF r see Note 1
I 2
0w [
= 2k [wvec voDt vDD2 VCT
}| MCROPROGESSOR wus HoX |—ogto?
L 4 hd <<
= 3—0
l Hoy |—&
¥ AW H = g—qy
[Q LOGIC H1Y 3
4 SUPPORT s
P HaX
= 3
FILTER I—‘ H2y i_—'
L H3X
soe Note 3 = 3
E H Aox SSI 32R516 oY Lo 3_‘
H4X 1
I ‘q . 1l y = 1
oK AMPURER {7 Rov Hay 3
8 e o—{ %k SWEED
HSY |—& !
SS1 32P541 READ DATA PROCESSOR Hex
HeY e 5—1
N H7X
P| HSn = i—
WC GND
RWC
see Note 5 >
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.  Damping resistors not required on 32R516R versions.
3.  Limit DC current from RDX and RDY to 100 uA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.
4.  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.
5. Toreduce 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
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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 [] ne Ne[] 2 27 [] Hoy
S 5 8885 »
HIX ] 3 2 []1CS 5[] s 26 [] HIX g 3 2 8 ¢ 2 %
i | fam | i | b | o | b o § s |
HIY [ 4 2 [] RW RW[] 4 25 1 HIY 18 17 16 15 14 13 12 )
H2X ] 5 24 [1we wc[]s 24 [] Hx HS2 [] 19 11 1 HsX
H2y [} 6 23 [] RDY RDY [] 6 23 [] Hay HS1 ] 20 10 [] H4Y
hx[] 7 semsiew 2 (] 0 32R516M-6/ o
3; 22 [] RDX ROX [ 7 32R516RM-6 22 [] Ha:
32R516R-6 P HSo [ 21 o f Hax
Hay [] 8 n aﬁmb 21 |] Hso HSO [ 8 Channels 21 [] Hay RDX [ 22 3%5;%?]/::2?;6&6 8 [l Hav
Hax [ o 20 [] Hs1 Hst [ o 20 [] Hax
0 i "0 0 RDY [] 23 7 HaX
Hay [] 10 19 [] Hs2 Hs2 ] 10 19 [] Hay
J . WC [| 24 6 [] Ha2y
H5X [] 11 18 [] vec vee [ 1 18 [] HsX
RW ] 25 51 H2x
HsY [] 12 17 [] woi wol [] 12 17 [] HsY 26 27 28 1 2 3 4/
L= T =) = L=} T I
ver [ 13 16 [] wus wus [| 13 16 [] veT g9 2 2 5z I3
voo2 [| 14 15 [] vOD1 voDi1 [] 14 15 [] vop2 © 8 x < x <
28-Lead PLCC
28-Lead SOL 28-Lead SOL
Mirror Image
Hox [] 1 32 [] GND GND [] 1 32 [] HoX GND [] 1 24 [] ne
Hoy [] 2 3t [ ne Ne [] 2 31 [] Hoy Nve ] 2 23 [] TS
HIX[] 3 30 ] TS T5[] 3 30 [] HIX Hox [] 3 22 [] RW
HiY [} 4 29 [] RW RW ] 4 29 [] H1Y HoY [} 4 21 [Jwe
H2X [ 5 28 [] we we[]|s 28 [] Hax HIX [ 5 20 [] ROY
Hev [ 8 27 [] ROY RovY [] & 27 [] Hey Hiv[| 6 Z2RE% 19 ] ROX
Hax [ 7 26 [] RDX ROX [] 7 26 [] Hax Hax [ 7 Chaﬁnels 18 [] Hso
32R516-8/ 32R516M-8/
Hay [[ 8 o ene 25 [J HSO HS0 [ 8 orciams 25 [ HIY Hey [ 8 17 [] Hst
Hax [] o Cha:nels 24 [] Hs1 Hst1 [] o Chaﬁ"e,s 24 [] Hax Hax [| 9 16 [] vee
Hay [] 10 23 [] Hs2 Hs2 [] 10 23 [] Hay HaY [] 10 15 [] woi
Hsx [] 11 22 [] vee vee [ 11 22 [] Hsx vet [ 1 14 [] wus
Hsy [ 12 21 [] wol woi [] 12 21 [] HsY voDz2 [] 12 13 [] voD1
Hex [] 13 20 [] wus wus [] 13 20 [] Hex
Hey [] 14 19 [] voo1 voo1 [] 14 19 [] Hey 24-Lead SOL
H7x [] 15 18 |] voD2 vooz [] 15 18 [] H7X
H7Y [] 18 17 |] ver vert [ 16 17 [] H7Y
32-Lead SOW 32-Lead SOW

Mirror Image
1191 - rev. ' 1-37



SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

PACKAGE PIN DESIGNATIONS (Continued)

HOX [ 1 34 [] GND
Hoy [] 2 33 [] Nne
HIX[] 3 32 [] nve
HIY [] 4 31[]TS
H2X [ s 30 [] RAW
H2Y [ & 29 [] we
Hax [ 7 28 [] RDY
Hay [ 8 27 [] RDX
Hax [] 9 sorsiees 26 [] HSO
Hay [ 10 o.chamei 25 [] HS1
HeX [ 11 24 [] Hs2
HsY [} 12 23 [] vee
Hex [] 13 22 [] wol
Hey [ 14 21 [] wus
Hx [ 15 20 [] nC
H7Y [] 18 19 [] voD1
vet [ 17 18 [] vbD2
34-Lead SOL

GND [] 1 34 [] Hox
Ne [] 2 33 [] Hoy
ne []s 32 [] H1X
TS[]a 31 [JH1Y
RW[]s 30 [] H2x
wc[]e 29 [] Hay
ROY [] 7 28 [] Ha3X
ROX [] & 27 [] HaY
HS0 [] 9 soRste-er 26 [] Hax
Hs1 [] 10 fé‘.;‘;‘.f{;: 25 [] Hay
Hs2 [ 11 24 [ HsX
vee [] 12 23 [] HsY
wol [] 13 22 [] Hex
wus [] 14 21 [] Hey
ne ] 15 20 [] H7X
voD1 [] 16 19 [] H7Y
vobz2 [] 17 18 [] veT
34-Lead SOL
Mirror Image

THERMAL CHARACTERISTICS: Qja

24-lead SOL 80°C/W
28-lead PLCC 65°C/W

SOL 70°C/W
32-lead Sow 55°C/W
34-lead SOL 50°C/W
44-lead PLCC 60°C/W
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI32R516
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

SSI132R516R

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

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, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice.