v

MICROPERIPHERAL PRODUCTS

Silicon Systems - Microperipheral Products ,_mf .

e

S

R -Gadlet-T
Book

C

1§99(17);m

e
L
T
<C
o
da) s

;..m, ﬂ\\ ecsu .,; i
— BUS

INTERFACE

= TR

{



Silicon Systems, Inc.

Silicon Systems, Inc. specializes in the marketing, design, and manufacturing of mixed-signal
(analog-digital), application-specific integrated circuits (ASICs). It offers a sophisticated line of
custom and standard ICs aimed primarily at the microperipheral, communications and automotive
marketplaces.

The Company was founded in 1972 and is headquartered in Tustin, California, 30 miles south
of Los Angeles. At first it offered only design services, but in the mid-70s began to subcontract the
manufacturing of finished products. In 1981 the Company launched its own wafer manufacturing
capability, which was completed and put into production in 1982. A fully integrated assembly and
test operation in Singapore was implemented in 1985. In 1988 Silicon Systems acquired its second
wafer fabrication facility in Santa Cruz, California, and opened its fourth design center in San Jose,
California.

Silicon Systems is committed to leadership in the development of high-performance, mixed-
signal ICs (MSICs) for custom, semi-custom or standard applications, in addition to providing pure
analog or digital ICs. Of approximately 60 design starts in 1989, roughly half were custom, and the
remaining were standard. Design centers are located in Tustin, San Jose and Grass Valley,
California, as well as in Singapore. Reliability and quality are built into our products beginning at this
design stage, and through an accelerated program of statistical process control we hope to maintain
the highest levels of quality for our finished products in the industry.

Silicon Systems possesses the capabilities to produce, market and deliver its ICs to a growing

worldwide customer base. In support of these capabilities, and listed in the back of this publication,
we offer a worldwide network of sales representatives and distributors ready to serve.you.

©1989 Silicon Systems, Inc.
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Microperipheral Products
Selector Guide

ceae il fnn .| Max | = Max | | Write Lo v
SSi Device - Head #of | Input ~Input. | Read | Current | Power ~Read/Write :
Number Type Channels | Noise | Capacitance | Gain“/| “Range | Supplies | . Data Pori(s)
. L vz | pF) | yp) | (mA) i
HDD READ/WRITE AMPLIFIERS
SSI32R104C Ferrite 4 24 23 35 15to 45 +6V,-4V Differential, Bi-directional
SSI32R104CLN | Ferrite 4 1.7 23 35 15to 45 +6V,-4V Differential, Bi-directional
SSI32R115 Ferrite 2,4,5 1.8 20 40 30 to 50 5V Differential, Bi-directional
SSI32R117 Ferrite 2,4,6 2.1 23 100 10to 50 | +5V,+12V | Differential/TTL
SSI32R117A Ferrite 2,4,6 1.7 20 100 | 10to50 | +5V,+12V | Differential/TTL
SSI 32R188 Ferrite 4 2.4 18 43 3510 70 +6V,-5V Differential, Bi-directional
SSI 32R501 Ferrite 4,6,8 1.5 23 100 10t0o 50 | +5V,+12V | Differential/TTL
SSI 32R510A Ferrite 2,4,6 1.5 20 100 | 10to 40 | +5V,+12V | Differential/TTL
SSI32R511 Ferrite 4,6,8 1.5 20 100 | 10t040 | +5V,+12V | Differential/TTL
SSI 32R512 Thin Film 8, 0.9 32 150 | 10t040 | +5V,+12V | Differential/TTL
SSI 32R514 Ferrite 2,4,6 1.5 20 150 | 101040 | +5V,+12V | Differential/TTL
SSI32R515 Ferrite 9,10 1.5 20 100 | 10t0o50 | +5V, +12V | Differential/TTL
SSI 32R516 Ferrite/MIG| 4,6,8 13 16 120 | 10to 45 +5, +12 Differential/TTL
SSI 32R520 Thin Film 4 0.9 65 123 | 30t 75 5V Differential/Differential
SSI 32R521 Thin Film 6 0.9 65 100 | 20t0 70 | +5V,+12V | Differential/TTL
SSI 32R522 Thin Film 4,6 1.0 32 100 61035 +5V,+12V Differential/TTL
SSI 32R524R Thin Film 8 0.8 56 100 | 201060 | +5V, +12V | Differential/Differential
SSI 32R525 Thin Film 4 0.8 35 150 | 251040 +5V, -5V Differential/Differential
SSI 32R526R Thin Film 4 6 65 100 17 to 50 +5, -5 Differential/Differential
SSI 32R527 Thin Film 8,9 9 32 120 10 to 40 +5, +12 Differential/Differential
SSI 32R528 Thin Film 8,9 9 40 150 10 to 40 +5, +12 Differential/Differential
SSI 32R529 Thin Film 8 8 35 100 17 to 50 +5, -5 Differential/Differential
SSI 32R1200 Ferrite 2,4 1.0 25 200 1510 45 +5 Differential/TTL
SSI 32R4610 Thin Film 2,4 .85 35 200 | 101035 +5 Differential/TTL
SSI 32R5111 Ferrite/MIG| 4,6,8 15 20 150 10 to 40 +5, +12 Differential/TTL
SSI 32R5211 Thin Film 6 9 65 150 20to 70 +5, +12 Differential/TTL
SSi Device Circuit FunctionFeatures
Number :
HDD PULSE DETECTION
SSI 32P540 Read Data Processor Time Domain Filter
SSI 32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible
SSI32P541A Read Data Processor 32P541 pin compatible w/enhanced write to read recovery and voltage
fault detection
SSI132P541B Read Data Processor 32P541 pin compatible - 541A with increased data rate to 24 Mbit/s
SSI 32P542 Read Data Processor 544 type PD with data channel, clock channel for access
SSI 32P544 Pulse Detector 32P541-type pulse detector with embedded servo electronics
SSI 32P546 Pulse Detector 32P541-type pulse detector with pulse slimming compatibility
SSI32P547 Pulse Detector 32P544 - type PD with a filter multiplexer, pulse slimming support
SSI 32P548 Pulse Detector/Data Sync 32P544 - type PD with 2, 7 Synchronizer, +5V only low power <700 mW
Combo Device
SSI 32P4620 Pulse Detector/Data Separator 32P541 - type PD + 537 type Data Separator with pulse slimming and constant
Combo Device density recording support

Vi




Microperipheral Products

Selector Guide

SSi.Device Circuit FunctionFeatures

Number : i

HDD DATA RECOVERY

SSI 32D531 Data Synchronizer Data Synchronizer/Write Precompensation

SSI 32D5321 Data Separator Data Synchronizer/2, 7 RLL ENDEC

SSI32D534A Data Separator Data Synchronizer/MFM ENDEC/Write Precompensation

SSI32D535 Data Separator Data Synchronizer/2, 7 RLL ENDEC/Write Precompensation

SS132D5351 Data Separator Data Synchronizer/2, 7 RLL ENDEC/Write Precompensation 10 to 20 Mbit/s
SSI132D536 Data Separator Data Synchronizer/1, 7 RLL ENDEC/Write Precompensation

SSI 32D5362 Data Separator Data Synchronizer/1, 7 RLL ENDEC/Write Precompensation 7.5 to 20 Mbit/s
SSI 32D537 Data Separator Data Synchronizer/1.7 RLL ENDEC/Write Precompensation 10 to 24 Mbit/s

HDD HEAD POSITIONING

SSI32H101A
SSI32H116
SSI 32H523R
SSI 32H566
SSI 32H567
SSI 32H568
SSI 32H569
SSI 32H4630
SSI 32H6210
SSI 32H6220
SSI 32H6230

Preamplifier-Ferrite Head
Preamplifier-Thin Film Head

Servo Read/Write
Servo Read/Write
Servo Demodulator
Servo Controller
Servo Motor Driver
Combo Servo & MSC
Servo Demodulator
Servo Controller
Servo Motor Driver

AV =93, BW = 10MHZ, e, = 7.0 n"VAHz _

AV = 250, BW = 20 MHz, e, = 0.94 nVVHz

Single-channel thin-film read/write device

Single-channel ferrite read/write device

Di-bit Quadrature Servo Pattern; PLL Synchronization

Track & Seek Mode Operation; Microprocessor Interface

Head Parking, Spindle Motor Braking

Embedded and Hybrid Servo; Hall Sensor-Less Motor Speed Control +5V only
Di-bit quadrature servo pattern; PLL synchronization AGC adjustment
Track and seek mode operation; Microprocessor Interface

Head parking; Spindle motor braking, voltage clamp

HDD SPINDLE MOTOR CONTROL

SSI 32M590 2-Phase Motor Speed Control +0.035% Speed Accuracy; Unipolar Operation

SSI 32M591 3-Phase Motor Speed Control +0.05% Speed Accuracy; Unipolar Operation

SSI 32M593 3-Phase Motor Speed Control 1+0.037% Speed Accuracy; Bipolar Operation, 5-1/4" Drives

SSI 32M594 3-Phase Motor Speed Control 1+0.037% Speed Accuracy; Bipolar Operation, 3-1/2", 5-1/4" Drives
SS| 32M595 3-Phase Sensor-Less MSC Hall Sensor-Less; 5V only Motor Speed Control

HDD CONTROLLER/INTERFACE

SSI32B451 SCSi Controller Async transfer to 1.5 Mbit/s; Internal Drivers; AIC 500L compatible
SS132C452 Storage Controller 20Mbit/sec; CMOS; Programmable; AIC-010 Compatible
SSI32C452A Storage Controller 15Mbit/'sec; CMOS; Programmable; AlC-010F Compatible
SS132C453 Buffer Controller Non-mux addressing to 16K; CMOS; AIC-300 Compatible

SSI 32B545 Support Logic Includes ST506 Bus Drivers/Receivers

FLOPPY DISK DRIVES

SSI34D441 Data Separator High Performance Analog Data Separator, NEC 765 Compatible
SSI 34P570 Read Data Path 2 Channel Read/ Write with Read Data Path

SSI 34R575 Read/Write 2, 4 Channel Read/Write Circuit

SSI34B580 Support Logic Port Expander, Includes SA400 Interface Drivers/Receivers

TAPE DRIVER CIRCUITS

SSI 35P550

Read Data Path

4 Channel Read/Write with Read Data Path

Vil
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SSI 32R115

June, 1989

1y ® 2, 4, 5-Channel
J ﬂ(“ Read/Write Device

DESCRIPTION FEATURES

The SSI 32R115 is a monolithic bipolar integrated e  Electrically compatible with 8-inch and 5-1/4-inch
circuit designed for use with 8-inch and 5-1/4-inch Winchester disk drive magnetic recording heads
Winchester disk drive magnetic recording heads. The

circuit interfaces with up to five magnetic recording *  Supports up to five recording heads per circuit
heads providing the required read/write electronic
functions as well as various control and data protect
functions. The circuit operateson+5voltand-5volt(or  «  On-chip current diverter eliminates the need for
-5.2 volt) power and is available in a variety of
packages.

* Detects and indicates unsafe write conditions

external write current switching
* Control signals are TTL compatible

* QOperates on standard +5 volt and -5 volt (or-5.2
volt) power sources

BLOCK DIAGRAM PIN DIAGRAM
veT wus
Hso [] 1 24 [Jwus
we ]2 23 [T Hox
TS ws[]3 22 [T Hoy
UNSAFE
CIRCUIT | VCT[ 4 21 :] H1X
DETECTORY]: HS1 [ 5 20 :l H1Y
WRITE i y
ws SELECT GND [ 6 5 Sanneis19 [1 Hax
Hs2 [ 7 18 [] Hay
vee [ 8 17 [] Hax
gg% L vox f Ooe 16 [] HaY
AMPLIFIER =l ] HoY csfo 15 [1 Hax
DIFFERENTIAL px [] 11 14 [] Hay
READ ;

DX AMPLIFIERS H1X DYE 12 13 || VEE

vm%)E : Ky

DY CURRENT
SWITCHES Hax
Hay
HSO (5-CHANNELS)
HEAD
HS1 SELECT (] H3X

HS2 H3Y

CURRENT Hex
DIVERTER i UL

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

0689 1-1



SSI 32R115
2, 4, 5-Channel
Read/Write Device

CIRCUIT OPERATION

WRITE MODE

With both the chip select and write select signals acti-
vated, SSI 32R115 is switched to the write mode and
the circuit operates as adifferential current switch. The
centertap head voltage (VCT) is turned on, the unsafe
circuit detector is activated, and the current diverter is
disabled. The head select signals (HSO, HS1, HS2)
select one of five differential current switches. The
selected current switch senses the polarity of the data
input signal (DX-DY) and gates write current to the cor-
responding side of the head (HX or HNY). Head
overshoot voltages that occur during normal write
operation are sensed to determine safe orunsafe head
circuit conditions. The detector senses the following
unsafe conditions: no data transitions, head open, or
no write current.

READ MODE

With chip select active and write select disabled, the
SSI 32R115 is switched to the read mode and the
circuit operates as a differential amplifier. The center
tap head voltage is turned off, the unsafe circuit detec-

toris deactivated, and the write current diverter is en-
abled. The differential head input signal (HX-HY),
selected by the head select signals, is amplified by a
differential read amplifier and appears as a differential
output signal on the data lines (DX, DY).

During the read and idle modes, the on-chip current
diverter circuit prevents write current fromflowinginthe

head circuits. Therefore, external gating of the write

current source is not required.

TABLE 1: Head Select

HEAD HS2 HS1 HSO0
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0

Note: Invalid Head Selectinput codes (5, 6 and 7) have
the effect of not selecting any heads.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation above absolute maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
Positive Supply Voltage, VCC 6 \')
Negative Supply Voltage, VEE -6 Y
Write Current (IWC) 70 mA
Operating Junction Temperature 2510 135 °C
Storage Temperature -65to 150 °C
Lead Temperature (Soldering, 10 SEC) 260 °C
INPUT VOLTAGES

Head Select (HS) -0.41t0 VCC +0.3 Vv
Unsafe (US) (IHUS < 15 mA) -0.3to VCC +0.3 Vv
Write Current (WC) Voltage in read idle modes. VEE -0.310 0.3 \'
(Write mode must be current limited to -70 mA)
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SSI 32R115
2, 4, 5-Channel
Read/Write Device

0689

ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING UNIT

INPUT VOLTAGES (Continued)

Data (DX, DY) VEE 10 0.3 \'

Chip Select (CS) -0.410 VCC +0.3 Vv

Write Select (WS) -0.4t0 VCC +0.3 \Y
RECOMMENDED OPERATING CONDITIONS

PARAMETER MIN NOM MAX UNIT
-DC Supply Voltage VCC 4.75 5 5.25 Vv
DC Supply Voltage VEE -5.5 -5 -4.75 \
Write Current (0-pk) IWC -30 -45 -50 mA
Head Inductance LH 10 uH
Junction Temperature Range Tj 25 135 °C
ELECTRICAL CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply.

POWER SUPPLY

PARAMETER CONDITIONS MIN NOM MAX UNIT
Total Power Dissipation (PD) Write Mode, IWC < 45 mA, 700 mwW

Tj>125°C

Positive Supply Current (ICC) Read/Write Mode 35+ IWC mA
Positive Supply Current (ICC) Idle Mode 10 mA
Negative Supply Current (IEE) Read/Write Mode -65 mA
Negative Supply Current (IEE) Idle Mode -10 mA
LOGIC SIGNALS

PARAMETER CONDITIONS MIN NOM MAX UNIT
Chip Select Low voltage (VLCS) Read or Write Mode -0.3 0.8 \'/
Chip Select Low Current (ILCS) VLCS = 0V -2.4 mA
Chip Select High Current (IHCS) | Idle Mode -250 pA
Write Select Low Voltage (VLWS) | Write or Idle Mode -0.3 0.8 vV
Write Select Low Current (ILWS) | VLWS =0V -3.2 mA
Write Select High Current (IHWS) | Read or Idle Mode -250 LA




SSI 32R115
2, 4, 5-Channel
Read/Write Device

LOGIC SIGNALS (Continued)
PARAMETER CONDITIONS MIN NOM MAX UNIT
Head Select High Level Voltage 2.0 VCC \'
(VHHS)
Head Select High Level Current VHHS = VCC 100 HA
(IHHS)
Head Select Low Level Voltage -0.3 0.8 \
(VLHS)
Head Select Low Level Current VLHS =0V -0.6 mA
(ILHS)
Unsafe Low Level Voltage ILUS =8 mA 0.5 \
(VLUS)* (Denotes Unsafe Condition)
Unsafe High Level Current VHUS = 5.0V 100 HA
(IHUS)* (Denotes Safe Condition)
*Note: Unsafe is an open collector output.
READ MODE (Tests performed with 50 load resistors from DX and DY to ground.)
PARAMETER CONDITIONS MIN NOM MAX UNIT
Input Common Mode Range -0.6 0.1 \'
Total Input Bias Current -0.6V<Vin< 0.1V 60 pA
Differential Voltage Gain Vin = 1 mVpp, f = 300 KHz 26 52 VNV
Voltage Bandwidth (-3dB) Zs £10Q, Vin = 1 mVpp, 30 MHz
: f midband = 300 KHz
Input Noise Voltage Zs =0, Vin=0V, 7 uvrms
Power Bandwidth = 15 MHz
Differential Input Capacitance Vin=0,f=5MHz 20 pF
Differential Input Resistance Vin =0, f = 300 KHz 560 1070 Q
(Internal Damping Resistor)
Output Offset Voltage . 120 mV
Differential Head Current IWC =45 mA, LH = 10 pH, 2 mAp
. f=2MHz
Output Common Mode Voltage -0.4 -.125 \
Single Ended Output Resistance | f =300 KHz 10 KQ
Single Ended Output Capacitance 10 pF
Dynamic Range DC input voltage where the AC gain 2 mvVp
falls to 90% of its OVDC input value
(Measured with 0.5 mVpp AC input
voltage) .
Common Mode Rejection Ratio Vin = 100 mVpp, OVDC, f = 5 MHz 50 dB

1-4
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SSI 32R115
2, 4, 5-Channel
Read/Write Device

READ MODE (Continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Supply Rejection Ratio AVCC or AVEE, 100 mVpp, 45 dB
f=5MHz
Channel Seperation The four unselected channels are 45 dB
driven with Vin = 100mVpp, f = 5SMHz
Write Current Voltage IWC =45 mA -2.7 -0.5 \'/
Total Head Input Current IWC =0 200 pHA
WRITE MODE
PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Gain (IH/IWC) IWC =45 mA, IHA 0.95 1.0
Head Current
Write Current Pin Voltage IWC - 45 mA -3.7 -1.5 Vv
Center Tap Head Voltage (VCT) IWC = 45 mA 3.0 VCC -0.5 \'
Differential Head Voltage Swing 3.0<VCT <VCC -0.5V 5.7 7.7 \Y
IWC =45 mA, LH =10 pH
Differential Data Voltage 175 \
(DX - DY)
Single Ended Data Input Voltage -0.9 0.1 \
(DX, DY)
Data Input Current -0.9 < VDX, VDY < 0.1 -10 100 A
Data Input Differential Resistance | f =300 KHz 5 KQ
Data Input Capacitance 10 pF
Unselected Diff. Head Current IWC =45 mA, LH = 10 pH, 2 mAp
f=2MHz
Write Current Range 30 50 mA
Total Head Input Current IWC =0 500 A
IDLE MODE
PARAMETER CONDITIONS MIN NOM MAX UNIT
Write Current Pin Voltage IWC =45 mA VEE \
Differential Head Current IWC =45 mA, LH = 10 pH, 2 mAp
f=2MHz
Total Head Input Current IWC=0 500 HA




SSI 32R115
2, 4, 5-Channel
Read/Write Device

SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS ' » “MIN NOM MAX. UNIT
Idle to Read/Write Transition Time 0.6 us
Read/Write to Idle Transition Time 0.6 us
Read to Write Transition Time 0<VLCS<08V 0.6 UA -
(Circuit Enabled)
Write to Read Transition Time 0<VLCS<08V 0.6 us
(Circuit Enabled)
Head Select Switching Delay Time 0.25 us
Head Current Transition Time (10% to 90% points) 15 ns
~ IWC =45mA, LH = OH, .
RH = 0Q v
Head Current Switching IWC =45mA,LH=0H, 19 ns
Delay Time (TD1 - TD2) RH =0Q, f=5 MHz o
(See Figure 1) .
. Head Current Switching IWC =45 mA, LH = OH, 3 ns.
Hysteresis TH = (TD1 - TD2) RH = 0Q, f =5 MHz, '
(VDx — VDy) Rise Time = 2ns
(See Figure 1)
Unsafe to Safe Delay After Write | IWC =30 mA, 110 us
Data Begins (TD3) LH=10pH, f=2 MHz :
(See Figure 2A) A
Safe to Unsafe Delay (TD4) LH =10 uH, 1.6 8.0 ©us
f=2MHz, IWC =45 mA
(See Figure 2B)
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50% [ 50%
VDX - VDY
|

A | |
T |

| | [
' 0mA | OmA
Differential Head Current

r—TDz ™

FIGURE 1: Head Current Timing

50%
VDX - VDY DATA

|
TDa | Load Capacitance = 20 pF

| Pull Up Resistor = 1 KQ
2.0V
vus

FIGURE 2A: Unsafe to Safe Timing

1

Head Overshoot '
Voltage (VH1, VH2) |
{ |

= TD4 l

|

vus
. 0.7V Load Capacitance = 20 pF
Pull Up Resistor = 1 KQ

FIGURE 2B: Safe to Unsafe Timing
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SSI 32R115
2, 4, 5-Channel

Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW) .
) o N e S s Y e O s A o O e |
Hso [ 1 24[Twus Hso [ 1 2[lwus  Hso[]1 18 []wus 4 3 2 1 28 27 26
we ]2 23 [THox we[]2 21 [] Hox we ]2 170 Hox VT Os 25 [] Hov
ws([]3 22 [1Hoy ws[]a 20 [] Hoy ws 3 16[JHoy  Hs2 []8 24 ] Hix
ver[]4 21 [THix ver [ 4 19 [1 H1X veT[J4 erusz 15[JHix  ano [J7 23 [] HiY
nst [s 2o0[lby wstOs zmes oy ono[ls " 1allHY s s samiss 2] v
anD []6 smmasto[JHax  ano[]e 7[kx  yeofle 1sflne . S CHANNELS i
Hs2 []7 18] Hay vec [} 7 16 [ Hoy ne 7 12[Inc ! H ey
vee [ 8 17 [1 Hax ne[]s 15 [] Hax s 11 Pl vee ne [0 20 [] Hax
Ne ]9 16 [THay TS[9 14 [T Hay ox[9 10[Jov TS |1 19 [] Hay
5[] 10 15 [] Hax ox [ 10 13[INnc B e T
ox [ 11 14 [JHay oy [ 11 12[] vee 18-Pin PDIP R EE
py [] 12 13[] VEE ) > =
24-Pin PDIP,
Flatpack, SOL
THERMAL CHARACTERISTICS: @ja
18-lead PDIP 140°C/W 24-lead PDIP 115°C/W
22-lead PDIP 65°C/W 24-lead Flatpack 70°C/W
28-lead PLCC 65°C/W 24-lead SOL 80°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDERING NUMBER PACKAGE MARK
SSI32R115

2-Channel PDIP

SSI 32R115-2P

SSI32R115-2P

4-Channel PDIP

SSI32R115-4CP

SSI 32R115-4CP

5-Channel PDIP

SSI 32R115-5P

SSI32R115-5P

5-Channel SOL

SSI32R115-5CL

SSI32R115-5CL

5-Channel Flatpack

SSI 32R115-5F

SSI 32R115-5F

5-Channel PLCC

SSI32R115-5CH

SSI 32R115-5CH

No responsibility is assumed by SSi 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 SSi. SSi reserves the right to make changes

in specifications at any time without notice.

©1989 Silicon Systems, Inc.
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SSI 32R117/117R,
32R117A/117AR

2, 4, 6 Channel

Read/Write Device

iliam ﬂ&fanﬁ

DESCRIPTION

The SSi32R117/117A devices are bipolar monolithic
integrated circuits designed for use with center-tapped
ferrite recording heads. They provide a low noise read
path, write current control, and data protection circuitry
for as many as six channels. The SSI 32R117/117A
requires +5V and +12V power supplies and is available
in 2, 4 or 6 channel versions with a variety of packages.

The SSI 32R117R/117AR differs from the SSI
32R117/117A by having internal damping resistors.

FEATURES

June, 1989

* 45V, +12V power supplies

* Single or multi-platter Winchester drives
* Designed for center-tapped ferrite heads
* Programmable write current source

* Available in 2, 4 or 6 channels

¢ Easily multiplexed for larger systems

¢ Includes write unsafe detection
* TTL compatible control signals

0689

BLOCK DIAGRAM
VOD1 VGG  GND Wus wop2  ver

o WRITE CENTER

o UNSAFE | TAP -
L DETECTOR | DRIVER -
o e -~ :
1 Mooe [ :
. | seLecT | . : :

. BUFFER  pREAWR

WRITE
CURRENT
SOURCE

CWRTE:
DRIVER

MULTI-
PLEXER

HOX

Hoy

H1X

H1Y

H2X

H2y

H3X

H3Y

H4X

Hay

HsX

HsY

PIN DIAGRAM

Hso [}1 28[] Hs1
TS [z 271 Hs2
GND []3 26] wo!
Hox [a 25[1 vDD1
Hoy (s 24(] vDD2
HIX 06  somirrs 23[1 VCT
d 32R117A-6
H1Y [7  s2r117rs 22[] H5X
32R117AR-6
H2x [|s 21(] HsY
H2Y qg 20[] Hax
rw [10 19[] HaY
we [J11 18[] H3X
NC [J12 17[J H3Y
RDX []13 16[] wus
RDY [J14 15[] vee

CAUTION: Use handling procedures necessary

for a static sensitive component.




SSI1 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

CIRCUIT OPERATION

The SSI132R117/117A functions as a write driver or as
aread amplifier for the selected head. Head selection
and mode control are described in Tables 1 & 2. Both
R/W and CS have internal pull-up resistors to prevent
an accidental write condition.

WRITE MODE

The Write mode configures the SSI32R117/117Aasa
current switch and activates the Write Unsafe Detec-
tor. Head current is toggled between the X- and Y-side
of the recording head on the falling edges of WDI, Write
Data Input. Note that a preceding read operation
initializes the Write Data Flip-Flop, WDFF, to pass
current through the X-side of the head. The magnitude
of the write current, given by

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

is set by the external resistor, Rwc, connected from pin
WC to GND. -

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

+ Head open

. Hegd center tap open
+ . WDI frequency too low
+ Device in Read mode
+ Device not selected

*  No write current

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

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 130Q x 50/Iw (lw in mA). At
low 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

In the Read mode the SSI 32R117/117A is configured
as a low noise differential amplifier, the write current
source and the write unsafe detector are deactivated,
and the write data flip-flop is set. The RDX and RDY
outputs are driven by emitter followers and are inphase
with the “X” and “Y” head ports. They should be AC
coupled to the load.

Note that the internal write current source is deacti-
vated for both the Read and the Chip Deselect mode.
This eliminates the need for external gating of the write
current source.

IDLE MODE

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

TABLE 1: Mode Select

CcS RW MODE

0 Write

0
0 1 Read
1 X Idle

TABLE 2: Head Select

HS2 HS1 HS0 HEAD

- 1O = O |=|O
AW IN |2 O

5

- = 21O |O OO
- 10O |O |= |= O O

None

x

0=Lowlevel 1 =Highlevel x=Don'care

1-10
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SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device
PIN DESCRIPTIONS
NAME 110 DESCRIPTION
HS0-HS2 | Head Select: selects up to six heads
CS | Chip Select: a low level enables device
R/W | Read/Write: a high level selects read mode
wus o Write Unsafe: a high level indicates an unsafe writing condition (open collector)
WDI | Write Data In: negative transition toggles the direction of the head current
HOX-H5X 110 X,Y head connections
HOY-H5Y
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.

ABSOLUTE MAXIMUM RATINGS (Operation above absolute maximum ratings may permanently
damage the device. All voltages referenced to GND.)

PARAMETER VALUE UNITS
VDD1 DC Supply Voltage -0.3to +14 VvDC
VDD2  DC Supply Voltage -0.3to +14 VvDC
VCC DC Supply Voltage -0.3t0 +6 VDC
VIN Digital Input Voltage Range -0.3to VCC +0.3 VDC
VH Head Port Voltage Range -0.3to VDD + 0.3 VDC
Vwus WUS Port Voltage Range -0.3to +14 VvDC
w Write Current 60 mA
lo RDX, RDY Output Current -10 mA
Ivet VCT Output Current -60 mA
Iwus WUS Output Current +12 mA
Tstg Storage Temperature Range -65 to +150 °C
Lead Temperature, PDIP, Flatpack (10 sec soldering) 260 °C
Package Temperature, PLCC, SOL (20 sec reflow) 215 °C
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SSI 32R117/117R
32R117A/117AR

2, 4, 6-Channel
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 VvCC 45 5.0 55 VDG
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R117 only 500 2000 Q-
RCT Resistor RCT 125.0 130 135.0 Q
Write Current Iw 25 50 mA
Junction Temperature Range Tj 25 125 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
PARAMETER CONDITIONS MIN NOM MAX UNITS
VCC Supply Current Read/ldle Mode 25 mA
Write Mode 30 mA
VDD Supply Current Idle Mode ' 25 mA
Read Mode 50 mA
Write Mode 30+w mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mw
‘ Read Mode 600 | mw
Write Mode, Iw = 50 mA, 700 mw
RCT = 130Q
Write Mode, Iw = 50 mA, 1050 mwW
RCT = 0Q
Digital Inputs
Input Low Voltage VIL -0.3 08" VvDC
Input High Voltage - VH 2.0 VCC+0.3] VDC
Input Low Current L | viL=0.8v -0.4 ‘ mA
Input High Current IIH | VIH=2.0V 100 A
WUS Output VOL | IOL=8mA .05 VvDC
WUS Output IOH | VOH =5.0V - 100 pA
Center Tap Voltage VCT | Write Mode 6.0 VvDC
‘ Read Mode 4.0 vDC

0689



SSI 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

WRITE CHARACTERISTICS (Unless otherwise specified: recommended operating conditions apply,
IW =45 mA, Lh = 10 uH, Rd = 750Q (32R117/A only), f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF)

0689

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Write Current Range 10 50 mA
Write Current Constant “K” 133 147 \"
Differential Head Voltage Swing 8.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R117/A 10K Q
32R117R 562 938 Q
32R117/AR 638 863 Q
WDI Transition Frequency WUS = low 250 KHz
Iwe to Head Current Gain Iw/lwe 20 mA/mA
Unselected Head Leakage Current | Sumof X & Y side 85 pA
leakage current

READ CHARACTERISTICS

(Unless otherwise specified: recommended operating conditions apply, IW = 45 mA, Lh = 10 uH,
Rd = 750Q (32R117/117A only), f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF, Vin is referenced to VCT)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Voltage Gain Vin = 1 mVpp @ 300 KHz
RL(RDX), RL(RDY) = 1 KQ
32R117/117R 80 120 VNV
32R117/117AR 90 110 VNV
Dynamic Range DC Input Voltage, Vi, -3 +3 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, 32R117/R 2.1 nV/AHz
Lh=0.Rh=0 o ni17aaR 1.7 nVAHz
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R117/117A; f =5 MHz 2K Q
32R117R,f =5 MHz 390 810 Q
32R117/117AR 450 750 Q
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SSI 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Input Bias Current (per side) 45 HA
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
Output Offset Voltage 32R117/117R -480 +480 mV
32R117/117AR -440 +440 mV
Common Mode Output Voltage Read Mode 5 7 \Y
Write/Idle Mode 4.3 V.
Single Ended Output Resistance f=5MHz 30 Q
Leakage Current, RDX, RDY RDX, RDY = 6V -100 +100 pHA
Write/Idle Mode
Output Current AC Coupled Load, 2 mA
RDX to RDY

SWITCHING CHARACTERISTICS (Unless otherwise specified: recommended operating conditions

apply, IW =45 mA, Lh = 10 pH, Rd = 750Q (32R117/A) only, f(Data) = 5 MHz)

PARAMETER

CONDITIONS

MIN

NOM

MAX

UNITS

R/W To Write

Delay to 90% of
write current

1.0

us

R/W to Read

Delay to 90% of 100 mV
10 MHz read signal
envelope or to 90 %
decay of write current

1.0

us

CS to Select

Delay to 90% of write
current or to 90% of
100mV 10MHz read
signal envelope

1.0

S to Unselect

Delay to 90% decay
of write current

1.0

1-14
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SSI 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

SWITCHING CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
HSO0 - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope
WUS - Safe to Unsafe - TD1 w =50 mA 1.6 8.0 us
WUS - Unsafe to Safe - TD2 w =20 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
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
wol ) / \
4¢— 02 —) 4— 01 —)
wus
—>)| [¢—TD3
HEAD \
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

+5V +12V
see Note 5 ﬁ'
100 pF 4

L

see Note 1 see Note 2
Ret -

2K VCC VDD1 VDD2 VCT
see Note 4
J| MICROPROCESSOR ¢ o wus HoX
INTERFACE
1 HoY
RW H1X
F P|  ssiazBsas
LOGIC p
| SUPPORT = HiY
| HaX
SSI132P540 I y
| READ DATA PROCESSOR Low
| DETECT ssiseR1t7 H2Y
(bc uso  SSIS2RU7A  pax %}_
| 3
HEAD
SELECTS | % Hs1 Hay
WRITE f
DATA | woi HaY
I /{ see Note 3 H5X
OMAT r_i ™ %‘
READ §
[ DOMAIN FILTER
DATA JOMAN _ HsY
| F'” RDY  wc anp

RWC
NOTES see Note 6 :E—.

1. An external resistor, RCT, given by, =
117/117R RCT = 130(55/lw)Q, where lw is in mA,
117/117AR = 130(50/Iw)Q
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

2. Aferrite bead (Ferroxcube 5659065/4A6) can be used to suppress write current overshoot and ringing
induced by flex cable parasitics.

3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF.
4. Damping resistors not required on 32R117R/117AR version.

5. The power bypassing capacitor mustbe located close to the 32R117/117Awith its ground returned directly
to device ground with as short a path as possible.

6. To reduce ringing due to stray capacitance this resistor should be located close to the 32R117/117A.
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 32R117/117R
32R117A/117AR

2, 4, 6-Channel
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

Cs 1 18] Hso Cs [ 22F|HSO Hso O1 28[] HS1
aND []2 17{1 wol GND []2 21[] Hs1 [P 2700 Hs2
NG []3 16[] vDD1 Hox [|3 20’; WDI GND []3 26[] WDl
HOX ﬂ4 amiir2 15[ VDD2 Hov [l4 19] vDD1 Hox [J4 25{] VOD!

32R117A-2 -
Hoy 5 Saniiona 14[1 veT Hix [Js 32Rir4 4gl] vDD2 Hoy [5 24]] vDD2
rwW 06 2" "2 (30 Hix H1Y [Jo 2174 4700 vor HIX [J6  aepirze 231 VCT
32R117A-6
we [7 12[] HIY Hax [7 16[] Hax WY 7 somvirms 22[] HSX
32R117AR-6
rDX [8 1] wus Hay [8 15[] Hay H2x [[8 21[] HsY
RDY [Jo 10[] vee RW [o 14] wus Hay o 20[] Hax
we [io 131 vee RW [J10 19[] HaY
18-lead PDIP
RDX []11 » 12[1 RDY we 11 18[] Hax
521 838¢8 22-lead PDIP Ne [12 17(] Hay
ooz = : RDX [|13 16[] wus
4 3 2 1 28 27 26
vov s 251 VD1 RDY []14 15[] vee
HiX 06 24{1 yDD2 28-lead PDIP,
Hiv O7 32R117-6 23l veT Flatpack, SOL
32R117A-6
H2X I8 32R117R-6 221 H5X
Ha2y [9 32R117AR6 211 H5Y
RAW I 10 201 H4X
we i 11 1901 HaY
L2 fsafolere THERMAL CHARACTERISTICS
QO X > O o > X
4 @ ™ .
2SS 222 PACKAGE Oja
28-lead PLCC 18-lead PDIP | 140°C/W
[ 1 HSO
r 22-lead PDIP 65°C/W
GND l—:—~1 , :l HS1
5 24-lead Flatpack | 110°C/W
Hox s 2 1 23 221 woi
Hoy ]+ 21— voD1 SOL 80°C/W
Hix 20— vooz 28-lead PDIP 55°C/W
| s—— 19—
Y iz ver Flatpack | 100°C/W
Hex 7 32R117R-4 187 Hax N
32R117AR-4
Hey 18 7T ey pLcC 65°C/W
AW C——]° 18— nc SOL 70°C/W
we C—]1° 11 12 13 14 15— ne

RDX l::J_J I.l—_—_':I wus

RDY L 1 vec

24-lead Flatpack, SOL _
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SSI 32R117/117R,

32R117A/117AR
- 2,4, 6-Channel
Read/Write Device
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI132R117 , o
2-Channel PDIP SSI32R117-2P 32R117-2P
4-Channel PDIP SS132R117-4CP 32R117-4CP
4-Channel SOL SS132R117-4CL 32R117-4CL
4-Channel Flatpack SSI132R117-4F 32R117-4F
6-Channel PDIP SSI32R117-6CP 32R117-6CP
6-Channel SOL SSI132R117-6CL 32R117-6CL
6-Channel Flatpack SSI132R117-6F 32R117-6F
6-Channel PLCC SSI132R117-6CH 32R117-6CH
SSI32R117R with Internal Damping Resistor - )
2-Channel PDIP SS132R117R-2P .. 32R117R-2P
4-Channel PDIP SSI32R117R-4CP 32R117R-4CP
4-Channel SOL SSI32R117R-4CL - 32R117R-4CL
‘4-Channel Flatpack SSI32R117R-4F 32R117R-4F

6-Channel PDIP

SSI32R117R-6CP

32R117R-6CP

6-Channel SOL

SSI132R117R-6CL

32R117R-6CL

6-Channel Flatpack SS|32R117R-6F 32R117R-6F

6-Channel PLCC SSI32R117R-6CH 32R117R-6CH
SSI 32R117A .

2-Channel PDIP SSI32R117A-2P 32R117A-2P

4-Channel PDIP SSI32R117A-4CP 32R117A-4CP

4-Channel SOL™ SSI32R117A-4CL 32R117A-4CL

4-Channel Flatpack SSI32R117A-4F 32R117A-4F

6-Channel PDIP

SSI 32R117A-6CP

32R117A-6CP

6-Channel SOL

SSI32R117A-6CL

32R117A-6CL

6-Channel Flatpack

SSI132R117A-6F

32R117A-6F

6-Channel PLCC

SSI32R117A-6CH

32R117A-6CH

SSI 32R117AR with Internal Damping Resistor

2-Channel PDIP SSI32R117AR-2P 32R117AR-2P
4-Channel PDIP, SSI32R117AR-4CP 32R117AR-4CP
4-Channel SOL SSI32R117AR-4CL 32R117AR-4CL
4-Channel Flétpack SSI32R117AR-4F 32R117AR-4F
6-Channel PDIP SS132R117AR-6CP 32R117AR-6CP
6-Channel SOL SSI32R117AR-6CL 32R117AR-6CL

6-Channel Flatpack

SSI32R117AR-6F

32R117AR-6F

6-Channel PLCC

SS132R117AR-6CH

32R117AR-6CH

No responsibility is assumed by SSi for use of this product nor for any infringements of pateﬁts and trademarks or other rights of third parties
resulting from its use. No license is granted under any patents, patent rights or trademarks of SSi. SSi reserves the right to make changes

in specifications at any time without notice.

©1989 Silicon Systems, Inc.
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SSI 32R501/501R

June, 1989

1’ ® 4, 6, 8-Channel Ferrite
J ﬂ‘y Read/Write Device

DESCRIPTION FEATURES

The SSI 32R501 is a bipolar monolithic integrated ¢  Single or multi-platter Winchester drives
circuit designed for use with a center-tapped ferrite
recording head. It provides alow noise read path, write
current control, and data protection circuitry for as * Programmable write current source
many as 8 channels. The SSI 32R501 requires +5V . i

and +12V power supplies and is available in a variety ~ * Easily multiplexed for larger systems

of packages. ¢ Includes write unsafe detection

* Designed for center-tapped ferrite heads

The SSI 32R501R performs the same function asthe  * TTL compatible control signals
SSI 32R501 with the addition of internal damping o« 1.5 nv//Hz maximum input noise voltage

resistors.
* +5V, +12V power supplies
vDD1 VeC GND wus vDD2 VCT
j Hox [] 1 32 [] GND
P Hoy [] 2 31 [] NC
WRITE HOX
UNSAFE ce-,—'f;.ER HiX [] 3 30 :| Ts
DETECTOR
f + DRI;EH Hoy HIY [] 4 29 ;l RW
- I Hix H2X [] 5 28 j we
READ c H1Y Hay [} & 27 [] RDY
:READ
BUFFER PREAMP
s : HeX Hax [ 7 26 [] RDX
if ! MULTIPLEXER 32R501-8/
: <\ < ke Hay Hay | 8 sorsotns 25 [ HSO
: 8
H3X HaX [ 0 Grannels 24 [1 HST
Q Hay Hay [] 10 23 [] Hs2
a1 q > Hax Hsx [ 11 22 [] vee
WRITE
- WDFE. DRIVER Hay HsY [] 12 21 [] wol
o WRITE HEX Hex [] 13 20 [] wus
CURRENT
SOURCE HsY HeY [] 14 19 [] voo1
H7x ] 15 18 [] vbD2
Hex 0 1
H7Y [] 18 17 [] veT
HeY
HIX 32-LEAD SOW
H7Y

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

CIRCUIT OPERATION

The SSI32R501 givesthe userthe ability to address up
to eight 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

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 SSI32R501 as a current switch and ac-
tivates the Write Unsafe (WUS) detector circuitry.
Write currentis toggled betweenthe Xand 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 s 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.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 120Q x 50/lw (lw in mA). At
low 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 32R501 as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitter followers 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 internai write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.

1-20
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HSQ-HS2 I Head Select ]

CS | Chip Select: a low level enables device

RIW I 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

VvCC +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 CHARACTERISTICS

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 -0.3t0 +14 VvDC
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 -0.3to +14 VvDC
Write Current Zero Peak Iw 60 mA
Output Current RDX, RDY lo -10 mA
Output Current Iver -60 mA
Output Current Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temp. PDIP, Flatpack (10 sec Soldering) 260 °C
Package Temperature PLCC, SO (20 sec Reflow) 215 °C
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VCC 45 5.0 55 VvDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R501 only 500 2000 Q
RCT Resistor RCT* | Iw=50mA 114 120 126 Q
Write Current lw 22 50 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 50 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 25 mA
Write Mode 30 mA

VDD Supply Current Idle Mode 25 mA

(sum of VDD1 and VDD2) Read Mode 50 mA
Write Mode 30 + Iw mA

Power Dissipation (Tj = +135°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, Iw = 50 mA, 1050 mwW
RCT = 0Q
Write Mode, Iw =50 mA 750 mw
RCT = 120Q
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

DC CHARACTERISTICS (Continued)

DIGITAL I/0
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage -0.3 0.8 VvDC
VIH Input High Voltage 2.0 VCC VvDC
+0.3

liL Input Low Current VIL = 0.8V -0.4 mA
IH Input High Current VIH =2.0V 85 pA
VOL  WUS Output Low Voltage IOL = 8 mA 0.5 VDC
IOH  WUS Output High Current VOH = 5.0V 100 pLA
WRITE MODE

. PARAMETER CONDITIONS MIN NOM | MAX UNITS
Center Tap Voltage VCT | Write Mode 6.0 VvDC
Write Current Range 10 50 mA
Write Current Constant “K” 129 151
Iwc to Head Current Gain 20 mA/mA
Unselected Head Leakage Current 85 pA
RDX, RDY Common Mode Write/Idle Mode 4.3 VvDC
Output Voltage
RDX, RDY Leakage 3.0 <RDX, RDY < 8.0V -50 +50 A

Write/Idle Mode

READ MODE
PARAMETER CONDITIONS MIN NOM MAX UNITS
Center Tap Voltage Read Mode 4.0 VDC
Input Bias Current (differential) 100 UHA
Output Offset Voltage Read Mode -480 +480 mV
Common Mode Output Voltage Read Mode 5 7 VvDC
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SSI 32R501/501R

4, 6, 8-Channel Ferrite

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING

Unless otherwise specified, recommended operating conditions apply and Iw =45 mA, Lh = 10 uH, Rd = 750Q
32R501 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swingy 7.5 V(pk)
Unselected Head Transient Current S5uH<Lh<95uH 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R501 10K Q
32R501R 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz,| 80 120 VN
’ RL(RDX), RL(RDY)
=1KQ '
Dynamic Range DC Input Voltage, Vi, -3 +3 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 ; 23 pF
Differential Input Resistance 32R_§01, f=5MHz 2K Q
Differential Input Resistance 32R501R, f = 5 MHz 460 860 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VvVDD1, 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

1-24
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

0689

READ MODE (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Output Current AC Coupled Load, 2.0 mA
RDX to RDY
External Resistance Load AC coupled to output 100 Q
per side to GND
Center tap output impedance 0<f<5MHz 150 Q
SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Delay to 90% of 600 ns
Write Current
R/W to Read Delay to 90% of 600 ns
100 mV, 10 MHz Read
Signal Envelope or
to 90% decay of
Write Current
CS to Select Delay to 90% of Write 600 ns
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope
CS to Unselect Delay to 90% Decay 600 ns
of Write Current
HSO0 - HS2 to any head Delay to 90% of 100 mV, 600 ns
10 MHz Read Signal
Envelope
WUS-Safe to Unsafe - TD1 lw =50 mA 1.6 8.0 us
WUS-Unsafe to Safe - TD2 w =20 mA 1.0 us
Head Current (Lh = 0 pH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns




SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

-Lrovuul N

<— TD2 —» | €«— D1 —>

wus \

—» TD3

e \ /[ \_

FIGURE 1: Write Mode Timing Diagram

1

(B B B 2 B B

see Note 2

+5V +12V
see Note 4 K
100 pF g seo Note 1
. = RCT
OAuFT—
E 2K ['vcc VvDDI VDD2 VCT
| MICROPROCESSOR (¢ wus HoX
L HoY.
- H1X
¥ RW
) LOGIC
P|  SUPPORT HY
» TS H2X
FILTER {— 2y
— - L H3X
3e0 fote® $5132R501
. { RDX . H3Y
AGC | RDY
K  AMPLIFIER 1 Hay
READ Q D LEVEL . HsX
DATA QUAL :
= HsY
$8132P541 READ DATA PROCESSOR Hex
HeY
H7X
—P| Hsn
H7Y
H8X
NOTES
1. Anexternalresistor, RCT, givenby; RCT = 120 (50/lw) where w is the zeropeakwmecurrsnt inmA, canbe used Hey
' tolimit internal power dissipation. ‘Otherwise connect VDD2 to VDD1. HoX
2. Damping resistors not required on 32R501R versions.
3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In mutti-chip application these Hoy
outputs can be wire-OR'ed. WC  GND
4. The power bypassing capacitor must be located close to the 32R501 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 32R501. Where this is not RWG
desirable a series resistor can be used to buffer a long WC line. soe Note 5

FIGURE 2: Applications Information
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
GND [] 1 24 [] Nt Hox [ 1 32 [] aND
Hoy [] 2 31 [] nee
Ne [] 2 23 [] T8 . !
B HIX [| 3 30 [] €S
HOX[3 22:|R}W HiY [] 4 29 [] RW
Hoy [] 4 21 []we Hex [ s 28 ] we
Hey [l & 27 [] ROY
HIX [] 5 20 ] ROY . x
Hax [] 7 26 [] RDX
Ry [J 6 2R304 49 1 Rox ] -
32R501R-4 wav [ & J2RS0LE 25 [ Hso
4
HX [17  channels 18 [J HSO HOX [ ramnos 24 [1 HSY
Hoy E 8 17 [] w1 Hay ] 10 23 [] Hs2
Hsx [ 11 22 [] vee
H3x [ ® 16 ] vee Hsy [] 12 21 [] wol
Hay [] 10 15 [] wol Hex [ 13 20 [] wus
vCT [ 1 14 [] wus Hey [| 14 19 [] voD1
H7x [] 15 18 [] vbD2
vobp2 [] 12 13 [] vbD1 vy [ 1 w7 fver
* Must remain open . “Must remain open
24-Lead SOL 32-Lead Flatpack, SOW
Hox [] 1 40 [] GND
Hox [] 1 28 [] GND E g
Hoy [] 2 39 [Tne
Hoy [] 2 27 [] Nict ne ] 3 a8 [ e
H1X[3 26]65 NC[] 4 a7 [ nve
ity - HIX ] s 36 [1TS
1 E4 25:' HiY [ 6 35 [] RAW
H2X [] 5 24 [ we wex [ 7 34 [Jwe
Hay [] 6 23 [] RDY Hey [] 8 33 [] ROY
Hax [].9 éﬁmﬂ 32 [ RDX
Hax [| 7 :?22:5%01;% 22 ] RDX Hay [] 10 o |; 31 [] Hso
nel
6 Hax [] 11 30 [] Hs1
Hay [ 8 s 2 [] Hso
Channels Hay [] 12 29 [] Hs2
Hax [] o 20 [] Hs1
Hsx [] 13 28 [] vee
HaY [] 10 19 [] Hs2 Hsy [] 14 27 [] woi
H5X [ 1 18 :l vee Hex [] 15 26 [] wus
HeY [] 16 25 [T e
HsY [] 12 17 [] woli we [ 17 20 [ we
vet [ 13 16 [] wus e [ 18 23 [] vobt
X
vopz [] 14 15 [] voD1 wx Qo 22 [ veoe
H7Y [] 20 21 [} ver
*Must remain open *Must remain open
28-Lead PDIP, SOL, Flatpack 40-Lead PDIP
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

= 89 & 8  »
Q 2
§ 8§28 ¢ ¢ %
- L = e R = R e BER e B
18 17 16 15 14 13 12 .
HS2 [} 19 11 [1 H5X
~ HS1 [ 20 10 ] H4Y
HSo ] 21 9 [] Hax
32R501-6/32R501R-6
RDX [] 22 s Charnels 8 [] Hay
RDY [] 23 7 [ H3X
WC [ 24 6 [1 Hay
RW [ 25 (e} 5 [1 HaX
L 26 27 28 1 2 3 4
- =T =T T T T T
By 2% 3%z
§ £ £ r I
*Must remain open
28-Lead PLCC
53 8 - » x
Q0 OO VO o
222228%88%k¢% 3
28 27 26 25 24 23 22 21 20 19 18 |
WUS [j29 17 0
WDI [ 30 16 [
vCC 31 15 1
HS2 32 1af
3 13
HS1 Qae 32R501-8/32R501R-8 /
34 12
HSO g 8 Channels
RDX {35 1M
RDY []36 10 ]
WC 37 ap
RW ]38 L}
N/C []39 o 71
L %0 41 42 4 44 1 2 3 4 5 6
0 o H e X > O 0 X >
S [&] - =
538 >5§22=2z2z2z2zxx
*Must remain open
1-28

N/C
Hey
HeX
H5Y
H5X
HaY
H4x

Hay

H3X
H2Y
H2X
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

THERMAL CHARACTERISTICS: 6ja

24-lead SOL 80°C/W 32-lead FLATPACK 60°C/W
28-lead PDIP 55°C/W SOwW 55°C/W
PLCC 65°C/W 40-lead PDIP 45°C/W
SOL 70°C/W 44-lead PLCC _60°C/W ]
Flatpack 65°C/W
ORDERING INFORMATION
PART DESCRIPTION | ORDER NO. | PKG. MARK
SSI 32R501
4-Channel SOL SS132R501-4CL 32R501-4CL
6-Channel Flatpack SSI1 32R501-6F 32R501-6F
6-Channel PLCC SSI32R501-6CH 32R501-6CH
6-Channel SOL SSI 32R501-6CL 32R501-6CL
6-Channel PDIP SSI132R501-6CP 32R501-6CP
8-Channel Flatpack SSI 32R501-8F 32R501-8F
8-Channel SOW SSI 32R501-8CW 32R501-8CW
8-Channel PDIP SS132R501-8CP 32R501-8CP
8-Channel PLCC SSI 32R501-8CH 32R501-8CH
SSI32R501R
4-Channel SOL SSI32R501R-4CL 32R501R-4CL
6-Channel Flatpack SSI1 32R501R-6F 32R501R-6F
6-Channel PLCC SSI 32R501R-6CH 32R501R-6CH
6-Channel SOL SSI32R501R-6CL 32R501R-6CL
6-Channel PDIP SSI 32R501R-6CP 32R501R-6CP
8-Channel Flatpack SSI132R501R-8F 32R501R-8F
8-Channel SOW SSI 32R501R-8CW 32R501R-8CW
8-Channel PDIP SSI 32R501R-8CP 32R501R-8CP
8-Channel PLCC SSI 32R501R-8CH 32R501R-8CH

No responsibility is assumed by SSi 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 SSi. SSi reserves the right to make changes

in specifications at any time without notice.
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

siliom ﬂdmf@

DESCRIPTION

The SSI 32R510A is a bipolar monolithic integrated
circuit designed for use with a center-tapped ferrite
recording head. It provides a low noise read path, write
current control, and data protection circuitry for as
many as 6 channels. The SSI 32R510A requires +5V
and +12V power supplies and is available in a variety
of packages.

The SSI32R510AR performs the same function as the
SSI132R510A with the addition of internal 750Q damp-
ing resistors.

July, 1989
FEATURES

¢ High performance:

- Read mode gain = 100 V/V

- Input noise = 1.5 nV//Hz max.

- Input capacitance = 20 pF max.

- Write current range = 10 mA to 40 mA
* Enhanced system write to read recovery time
* Power supply fault protection
¢ Plug compatible to the SSI 32R117
* Designed for center-tapped ferrite heads
* Programmable write current source
* Write unsafe detection
* TTL compatible control signals
* +5V, +12V power supplies

0789

RDX

RDY

wDI

HSo

HS1

HS2

BLOCK DIAGRAM

VvDD1

vce GND wus

PIN DIAGRAM

1 1

WRITE
| unsare [
| DETECTOR

-~

]

| voLtAGE
FAULT |
DETECTOR [~

(6-Channel)

Hso [1 28[] Hs1

TS [J2 27[] Hs2

HoX GND []3 26[] woI
HoY HoX [[4 25[] vDD1
HIX Hoy []5 24[] vDD2
HY H1X [J6 23[] ver
:: H1Y [7 szmions 22[] HsX
ool ox HaX [J8 21[] HsY
H2Y [|o 20[] H4x

H3Y _

i RW [j10 19[] HaY
ey wc [J11 18[] H3X
HEX NC [J12 17[] H3Y
HsY RDX []13 16[] WUS
RDY []14 15[] vce

CAUTION: Use handling procedures necessary

1-31
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

CIRCUIT OPERATION

The SSI 32R510A has the ability to address up to 6
center-tapped ferrite heads and provide write drive or
read amplification. Head selection and mode control
are 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 conditionif either control line is opened acciden-
tally.

TABLE 1: Mode Select

[ 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 X None
0=_Lowlevel 1 =Highlevel x=Don'tcare
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R510A as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write currentis toggled betweenthe Xand 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
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 150Q x 40 /lw (lw in mA). At
low write currents (<15mA) 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 32R510A as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and areinphase
with the “X” and “Y” head paths. 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.

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 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

0789

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HS0-HS2 | Head Select

CcS | 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 /0 X,Y head connections

HOY-H5Y

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.

ABSOLUTE MAXIMUM RATINGS (Operation above absolute maximum ratings may permanently damage
the device. Ali voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to +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 vDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 VvDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current (Zero Peak) W 60 mA
RDX, RDY Output Current lo -10 mA
VCT Output Current Iver -60 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
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VvVDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage vee a5 | 50 | 55 VDC
Head Inductance Lh '5 15 uH
Damping Resistor RD | 32R510A only 500 2000 Q
RCT Resistor RCT | lw=40mA, see Note .| 124 130 | 136 Q
Write Current w 10 40 ‘mA
Junction Temperature Range Tj ' 425 +135 °C

Note: For lw = 40mA. 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/ldle 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 + w mA

Power Dissipation (Tj = +125°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, IW = 40 mA, 800 ‘ mwW
RCT = 0Q
Write Mode, IW = 40 mA, 600 mwW
RCT = 130Q

1-34
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL I/0
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 vDC
VIH Input High Voltage 2.0 VvDC
lL 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 vDC
IOH  WUS Output High Current | VOH = 5.0V 100 HA
WRITE MODE
Center Tap Voltage (VCT) Write Mode 6.0 VvDC
Head Current (per side) Write Mode, 0<VCC<3.7V, -200 +200 MA
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 pA
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
Center Tap Voltage Read Mode 4.0 vDC
Head Current (per side) Read or Idle Mode -200 +200 pHA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (per side) ' 45 pA
Input Offset Voltage Read Mode -440 +440 mV
Common Mode Output Voltage Read Mode 45 6.5 vDC
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING

(Unless otherwise specified, recommended operating conditions apply, IW = 35 mA, Lh = 10 uH,

Rd = 750Q, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 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 32R510A 10K Q
; 32R510AR 600 960 Q
WDI Transition Frequency WUS = low 250 kHz
READ MODE
Differential Voltage Gain Vin = 1 mVpp @ 300 KHz 85 115 VN
RL(RDX), RL(RDY) = 1 KQ
Dynamic Range DC Input Voltage, Vi, -3 +3 mV
Where Gain Falis by 10%,
Vin = Vi + 0.5 mVpp
@ 300 KHz
Bandwidth (-3dB) |Zs| < 5, 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 32R510A, f =5 MHz 2K Q
32R510AR, f = 5 MHz - 460 860 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, 21 mA
RDX to RDY
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Delay to 90% of 1.0 us
write current
R/W to Read Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope or to 90 % of
write current
CS to Select Delay to 90% of write 1.0 us
current or to 90% of
100mV 10MHz read
signal envelope
CS to Unselect Delay to 90% decay 1.0 us
of write current
HSO0 - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope
WUS, Safe to Unsafe - TD1 Iw=35mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 w =35 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
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
wor 3
— ™2 —p ™1 —P
wus N
—> TD3 :
HEAD N \ ’ \
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
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SSi
2,4

32R510A/510AR
, 6-Channel

Read/Write Device

READ
DATA

1.

+5V +12v
see Note 4 —E—‘
100 pF T L see Note 1
_____I = RCT !______
2K VCC  VDD1 vDD2  VCT
K see Note 2
)| MICROPROCESSOR . wus HoX
%r
Hoy
¥ RW H1X
N LOGIC - L
14 SUPPORT
» TS H1Y
HaX
FILTER }—l %L
v -
Ha2y
se® n"'e 3 $S132R510A
E i RDX H3X %
'ﬁ . AGC H RDY Hay
oK ' AMPLIFIER .
LEVEL Hax
HaY :
SS132P541 READ DATA PROCESSOR .
P| Hsn HEY %}—
WC  GND

RWC %
see Note 5

'Y
=L

NOTES :

An external resistor, RCT, given by; RCT = 130 (40/lw) where Iw is the zero-peak write currentin mA, can
be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

Damping resistors not required on 32R510AR 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 32R510A 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 32R510A. Where
this is not desirable a series resistor canbe usedto buffer along WC line. In multi-chip applications a single
resistor common to all chips may be used.

FIGURE 2: Applications information




SSI 32R510A/510AR
2, 4, 6-Channel

Read/Write Device

PACKAGE PIN DESIGNATIONS

CS 1 22[] Hso
GND []2 21[] Hs1
Hox []3 20[] wD!
Hoy []4 19[] vDD1
H1X []5 18[] vDD2
HIY [6 gmoroane 17[] VCT
H2x []7 16[] H3X
H2y [|8 15[] H3Y
RW []o 14[] WUS
wc [j10 13[] vee
RDX []11 12[] RDY

22-lead PDIP
Hso []1 28[] HS1

[ 1] 27[] HS2
GND []3 26[] WDI
Hox []4 25[] VDD1
Hoy [Is 24[] vDD2
H1X []6 23[] veT
HIY [7 ops10n 22| HEX
Hox []8 32RS10AR6 510] Hsy
H2y []o 20[] H4x
RW [J10 19[] H4Y

“owe 11 18[] H3X

NC [J12 17[] H3Y
RDX []13 16[] wus
RDY [J14 15[] vee

(TOP VIEW)
TS [ 18[] Hso cs [ 20[] Hso
GND []2 17[] wol GND []2 19[] wol
NC I3 16[] VDD1 NC [J3 18[] vDD1
HoX [l4 15{] vDD2 NC (|4 17[] vDD2
HOY [[5 gmeionne 14 VCT HOX [I5 ors1on2 18] VCT
RW [6 13[] H1X Hoy [J6 S2RS10ARZ 451 hix
we [J7 12[] H1Y Ne []7 14[] H1Y
RDX [|8 11[] wus RW []8 13[] wus
RDY []o 10[] vcc wc []o 12[] vee
RDX []10 11{] RDY
18-lead PDIP
20-lead SOL
x 9 - 5
7 4 3 2 1 28 27 26 GND[; r ;'Hm
Hoy 5 2501 VDD1
HoXC_—_—J3 2 1 24 28 ] wpi
H1X 06 241 VDD2
Hoy 14 211 vDbD1
H1Y 7 231 veT
32R510A-6 HIX C—]s 20— vop2
e S2RS10AR-6 22 e Y C—s 19 vet
1 A —
ey g 21} HoY e,
RW (10 200) H4X Hex 7 181 Hax
wei 11 1901 HaY [ ') n— 17— Hay
12 13 14 15 16 17 18
RW s 1] — V'
O X > O »w > X
= g 8 4 2 22 WCL——104y 42 13 14 15— NC
28-lead PLCC Ao wos
RDY [ —1 vce
24-lead Flatpack, SOL
THERMAL CHARACTERISTICS
PACKAGE gja | PACKAGE Oja
18-lead PDIP 140 | 28-lead | Flatpack 100
20-lead SOL 80 PLCC 65
22-lead PDIP 65 PDIP 55
24-lead | Flatpack 105 SOL 70
SOL 80
0789 1-39
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI32R510A
2-Channel PDIP SSI 32R510A-2P 32R510A-2P
2-Channel SOL SSI 32R510A-2L 32R510A-2L
4-Channel SOL SSI 32R510A—4CL 32R510A-4CL
4-Channel Flatpack SSI 32R510A-4F 32R510A-4F
4-Channel PDIP SSI 32R510A-4CP 32R510A-4CP
6-Channel PDIP SSI 32R510A-6CP 32R510A-6CP
6-Channel SOL SS1 32R510A-6CL 32R510A-6CL
6-Channel Flatpack SSI 32R510A-6F 32R510A-6F
6-Channel PLCC SSI 32R510A-6CH 32R510A-6CH.

SS1 32R510AR with Internal Damping Resistor

2-Channel PDIP

SSI 32R510AR-2P

32R510AR-2P

2-Channel SOL

SSI 32R510AR-2L

32R510AR-2L

4-Channel SOL

SSI 32R510AR-4CL

32R510AR-4CL

4-Channel Flatpack

SSI 32R510AR-4F

32R510AR-4F

4-Channel PDIP

SSI 32R510AR-4CP

32R510AR-4CP

6-Channel PDIP

SSI 32R510AR-6CP

32R510AR-6CP

6-Channel SOL

SSI 32R510AR-6CL

32R510AR-6CL

6-Channel Flatpack

SSI 32R510AR-6F

32R510AR-6F

6-Channel PLCC

SSI 32R510AR-6CH

32R510AR-6CH

No responsibility is assumed by SSi 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 SSi. SSi reserves the right to make changes

in specifications at any time without notice.

©1989 Silicon Systems, Inc.
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SSI 32R511/511R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

siliaom ﬂ&faﬂf

DESCRIPTION

The SSI 32R511 is a bipolar monolithic integrated
circuit designed for use with center-tapped ferrite or
MIG recording heads. The SSI 32R511 offers the
performance upgrades of the SSI32R510A, along with
the improved pin arrangement of the SSI 32R501. It
provides a low noise read path, write current control,
and data protection circuitry for as many as 8 channels.
The SSI 32R511 requires +5V and +12V power
supplies and is available in a variety of packages.

The SSI 32R511R performs the same function as the
SS132R511 withthe addition of internal 750Q damping
resistors. The SSI32R511M and SSI 32R511RM are
functionally equivalent to the SSI 32R511 and SSI
32R511R however, they have the mirror image pin
arrangement to simplify layout when using multiple
devices.

FEATURES

High performance
Read mode gain = 100 V/V
Input noise = 1.5 nV/YHz maximum
Input capacitance = 20 pF
Write current range = 10 mA to 40 mA

Enhanced system write to read recovery time
Power supply fault protection
Pin compatible with the SSI 32R501/501R

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

July, 1989
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BLOCK DIAGRAM
VvDD1 VCC GND wus vDD2 VCT
Lo e WRITE [ CENTER |
i UNSAFE - TAP
| DETECTOR DRIVER

| mooe |7
SELECT|

| VOLTAGE |
FAULT |
s DETECTOR 3

| MULTIPLEXER

H1Y

Ha2X

Ha2y

H3X

H3Y

Hax

Hay

HsX

HsY

HéX

Hey

H7X

H7Y

PIN DIAGRAM

Hox [] 1 32 D GND
Hoy [] 2 31 [] NnC
HIX[] 3 0[] TS
HIY [] 4 29 [] RW
H2X [ 5 28 [] we
Hay [] & 27 {] RDY
H3x [] 7 26 [] RDX
Hay [[ 8 2RSS 25 [] Hso
HIX[] 9 rooos 24 [1 HS!
Hay ] 10 23 [] HS2
HsX [] 11 22 [] vee
Hsy [] 12 21 [] wol
Hex [] 13 20 [] wus
Hey [] 14 19 [] voD1
H7X [] 1