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Silicon Systems, Inc.

Silicon Systems, Inc. specializes in the marketing, design, and manufacturing of Application
Specific Integrated Circuits (ASICs). It offers a sophisticated line of custom and standard ICs primarily
aimed at the microperipheral, communications and industrial marketplace.

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, through initial public funding (SLCN/NASDAQ), 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 August, 1988, Silicon Systems announced the acquisition of its second wafer fabrication
facility and opened its fourth design center in Santa Cruz, California.

Present industry projections show the worldwide semiconductor market growing to $40 billion in
1990, a compound annual growth rate of more than 15 percent. Within that marketplace, the ASIC
segment is expected to grow in excess of 30 percent annually; whereas general purpose products
growth rates are forecasted at 13 percent. Silicon Systems has positioned its capabilities to
participate in the communications, computer and industrial ASIC market segments. The Company
achieved an $81.7 million sales level in 1987 and is expected to reach $110-120 million in 1988. In
recognition of its first $100 million year, the Company announced in August, 1988, its listing on the
New York Stock Exchange (SIL/NYSE).

Silicon Systems possesses all the capabilities necessary to design, produce, market and deliver
ASICs to its growing worldwide customerbase. This includes its wafer fabs in Tustin and Santa Cruz,
California; assembly and test facilities in Singapore; and Design Engineering capabilities in Tustin,
Santa Cruz and Grass Valley, California, as well as Singapore.

©1988 Silicon Systems, Inc.
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Microperipheral Products

Selector Guide

Max Max Write

SSi Device Head #of Input Input Read | Current Power Read/Write
Number Type Channels | Noise | Capacitance | Gain | Range Supplies Data Port(s)

nVAHz (pF) (typ) | (ma)
HDD READ/WRITE AMPLIFIERS
SSI132R104C Ferrite 4 24 23 35 15 1o 45 +6V,4V Differential, Bi-directional
SSI132R104CLN | Ferrite 4 17 23 35 15045 +6V,-4V Differential, Bi-directional
SSI32R114 Thin Film 4 11 65 123 | 55t0 110 5BV Differential/Differential
SSI132R115 Ferrite 2,4,5 1.8 20 40 | 301050 15V Differential, Bi-directional
SSI32R117 Ferrite 2,4,6 21 23 100 | 101050 | +5V,+12V | Differential/TTL
SSI32R117A Ferrite 2,4,6 1.7 20 100 | 101050 | +5V,+12V | Differential/TTL
SS132R188 Ferrite 4 24 18 43 3510 70 +6V,-5V Differential, Bi-directional
SSI32R501 Ferrite 4,6,8 15 23 100 | 101050 | +5V,+12V | Differential/TTL
SS132R510A Ferrite 2,4,6 1.5 20 100 | 101040 | +5V,+12V | Differential/TTL
SSI132R511 Ferrite 4,6,8 1.5 20 100 | 10040 | +5V,+12V | Differential/TTL
SSI32R512 Thin Film , 0.9 32 150 | 10040 | +5V,+12V | Differential/TTL
SS132R514 Ferrite 2,4,6 1.5 20 150 | 101040 | +5V,+12V | Differential/TTL
SS132R515 Ferrite , 10 15 20 100 | 101050 | +5V, +12V | Differential/TTL
SSI 32R520 Thin Film 4 0.9 65 123 | 30w 75 5V Differential/Differential
SS132R521 Thin Film 6 0.9 65 100 | 2010 70 | +5V,+12V | Differential/TTL
SSI32R522 Thin Film 4,6 1.0 32 100 | 61035 | +5V,+12V | Differential/TTL
SSI32R524R Thin Film 8 08 56 100 | 201060 | +5V, +12V | Differential/Differential
SSI 32R525 Thin Film 4 0.8 35 150 | 251040 +5V, -5V Differential/Differential
SSi Device Circuit Function Features
Number
HDD PULSE DETECTION
SSI32P540 Read Data Processor Time Domain Filter
SSI32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible
S§S132P544 Pulse Detector 32P541-type pulse d with embedded servo el i
SS132P546 Pulse Detector 32P541-type pulse detector with pulse slimming compatibility
HDD DATA RECOVERY
SS132D531 Data Synchronizer Data Synchronizer/Write Precompensation
SSI132D5321 Data Separator Data Synchronizer/2, 7 RLL ENDEC
S$S132D534 Data Separator Data Synchronizer/MFM ENDEC/Write Precompensation
S§8132D535 Data Separator Data Synchronizer/2, 7 RLL ENDEC/Write Precompensation
SS132D536 Data Separator Data Synchronizer/1, 7 RLL ENDEC/Write Precompensation
HDD HEAD POSITIONING
SSI32H101A Preamplifier-Ferrite Head AV =83, BW = 10MHZ, o = 7.0 nVHz
SSI32H116 Preamplifier-Thin Film Head AV = 250, BW = 20MHz, 6 = 0.94 nV/NHz
S§S132H523R Servo Read/Write Single-channel thin-film read/write device
88| 32H566 Servo Read/Write Single-channel ferrite read/write device
SSI32H567 Servo Demodulator Di-bit Quadrature Servo Pattern: PLL Synchronization
SSI32H568 Servo Controller Track & Seek Mode Operation; Microprocessor Interface
S8l 32H569 Servo Motor Driver Head Parking, Spindle Motor Braking
HDD SPINDLE MOTOR CONTROL
SSI 32M590 2-Phase Motor Speed Control 10.035% Speed Accuracy; Unipolar Operation
SSI 32M591 3-Phase Motor Speed Control 10.05% Speed Accuracy; Unipolar Operation
SSI32M593 3-Phase Motor Speed Control 10.037% Speed Accuracy; Bipolar Operation, 5-1/4" Drives
SSI 32M594 Motor Speed Control 10.037% Speed Accuracy; Bipolar Operation, 3-1/2", 5-1/4" Drives
HDD CONTROLLER/INTERFACE
SSI 32B450A SCSI Controller Async transfer to 2 MBPS; Initiate/Target Modes; Internal Drivers; CMOS
SSI 32B451 SCSI Controller Async transfer to 1.5 MBPS; Internal Drivers; AIC 500L compatible
SSI132C452 Storage Controller 20Mbits/sec; ; Prog ble; AIC-010 Compatibl
SSI132C452A Storage Controller 15Mbits/sec; CMOS; Prog ble; AIC-010F Compatibl
SSI32C453 Buffer Controller Non-mux addressing to 16K; CMOS; AIC-300 Compatible
SSI 328545 Support Logic Includes ST506 Bus Drivers/Receivers
FLOPPY DISK DRIVES
SS134D441 Data Separator High Performance Analog Data Separator, NEC 765 Compatible
SSI34P570 Read Data Path 2 Channel Read/ Write With Read Data Path
SSI 34R575 Read/Write 2, 4 Channel Read/Write Circuit
SSI134B580 Support Logic Port Expander, Includes SA400 Interface Drivers/Receivers
TAPE DRIVER CIRCUITS
SSI135P550 Read Data Path | 4 Channel Read/Write With Read Data Path ]
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INNOVATORS IN JINTEGRATION

SSI 32R104C, 32R104CL,
32R104CM, 32R104CLM,
32R108, 32R122
4-Channel Thin Film
Read/Write Device

Ji ﬂJ&m{"

DESCRIPTION

The SSI 32R104 is a monolithic bipolar integrated
circuit for use in high performance disk drive systems
where it is desirable to locate the control circuitry
directly on the data arm. Each circuit controls four
heads and has three modes of operation: Read, Write
and Idle.

The SSI 32R104L is a low-noise version of the
SSI 32R104 with all other parameters identical. Both
are available in 24-pin flatpack, and 24-pin small out-
line (SOL) packages.

The SSI 32R108 and SSI 32R122 are identical in per-
formance to the SS132R104. The SSI32R108 is pack-
aged in a 24-pin DIP package, while the SSI 32R122 is
packaged in a 22-pin DIP.

August, 1988

The “M” version is functionally identical to the standard
SOL device, except that the pinout is the mirror image
to simplify multi-chip layouts.

FEATURES

* IBM 3350 compatible performance

* IBM compatible power supply voltages and logic
levels

*  Four read/write channels

* Safety circuits

0888

BLOCK DIAGRAM

WRITE
SELECT

POST
READ
AMPLIFIER
DIFFERENTIAL
READ
AMPLIFIERS
AND
WRITE

CURRENT
SWITCHES

(4-CHANNELS)

HEAD
SELECT

1-1

PIN DIAGRAM
Vee [] 1 24 [] GND
Hst1 [] 2 23 [Tws
vec ] 3 22 [] H21

us[]4 21 ] He2
wc[]s 20 [] Ho1
NC[] e 19 [] Ho2

‘07 18 [] Hat

NG [ 8 17 [] Ha2
px[]o 16 [] H11
py [] 10 15 [] H12
Hs2 [ 11 14 F| CE
VeE [] 12 13 [] eND
* MUST NOT CONNECT
32R104, 32R108 Pinout

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




SSI 32R104C, 32R104CL,
32R104CM, 32R104CLM,
32R108, 32R122

4-Channel Thin Film Read/Write Device

CIRCUIT OPERATION

WRITE MODE

In the write mode, the circuit functions as a current
gate. Externally supplied write current is gated by the
state of the head select and data inputs to one side of
one head. Head voltage swings are monitored by the

differentially read from one of four heads and an open
collector differential signal is put across the Data X and
Data Y pins. If a fault condition exists such that write
current is applied to the chip when the chip is in read
mode, the write current will be drawn from the unsafe
pin and the fault will be detected.

head transition detect circuit. Absence of proper head HEAD SELECT TABLE
voltage swings, indicating an open or short on either
side of the head or absence of write current, will cause HEAD SELECTED HS2 HS1
a fault current to flow into the unsafe pin. 0 1 1
1 1 0
READ MODE > p )
In the read mode, the circuit functions as a low noise
differential amplifier. The state of the head select 3 0 0
inputs determines which amplifier is active. Data is
ELECTRICAL CHARACTERISTICS
Unless otherwise specified, 5.7 <VCC < 6.7, -4.2 < VEE<-3.8, 0°<Tj, <110 °C.
ABSOLUTE MAXIMUM RATINGS
Operation above absolute maximum ratings may permanently damage the device.
PARAMETER RATING UNIT
Positive Supply Voltage VCC 7.0 \"
Negative Supply Voltage, VEE -5.5 \'J
Storage Temperature -65 to 150 °C
Input Voltages
Head Select (HS) VEE -0.3t0 +0.3 v
Unsafe (US) -0.3t0 VCC +0.5 \"
Write Current (WC) VEE -21t0 + 0.3 Vv
Data (Dx, Dy) VEE -0.3t0 + 0.3 Vv
Chip Enable (CE) VEE -0.3to VCC +0.5 v
Write Select (WS) -0.3to VCC + 0.3 v

1-2
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SSI 32R104C, 32R104CL,

32R104CM, 32R104CLM,

32R108, 32R122

4-Channel Thin Film Read/Write Device

0888

POWER SUPPLY
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Positive Supply Current (ICC) Read/Write 115 23 mA
Positive Supply Current (ICC) Idle 75 + ICE mA
Negative Supply Current (IEE) Read/Write 70 mA
Negative Supply Current (IEE) Idle 52 mA
LOGIC SIGNALS
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Chip Enable Low voltage (VLCE) | Read/Write 0.0 0.7 \
Chip Enable High Voltage (VHCE)| Idle VCC -1.0 VCC +0.3 \Y
Chip Enable Low Current (ILCE) | VCE = 0.0V -1.45 -0.47 mA
Chip Enable High Current (IHCE1) VCE=VCC-1.0 -350 -100 pA
Chip Enable High Current (IHCE2) VCE = VCC + .3V +100 HA
Write Select High Voltage (VHWS) Write/ldle 3.2 3.8 Vv
Write Select Low Voltage (VLWS) | Read/ldle -0.1 0.1 \'
Write Select High Current (IHWS) | Write/Idle, VWS = 3.8V

Transition unsafe current off 0.6 3.2 mA

Transition unsafe on 0.6 4.2 mA
Write Select Low Current (ILWS) | Read/ldle, VWS = 3.8V 0.1 mA
Head Select High Voltage (VHHS) -1.12 -0.72 v
Head Select Low Voltage (VLHS) -2.38 -1.51 \"
Head Select High Current (IHHS) 240 LA
Head Select Low Current (ILHS) 60 A
Total Head Input Current Sum of all head input currents

with IWC =0

Write, VCT = 3.5V 3.7 mA

Read, VCT = 0.0V 0.16 mA

Idle 1.25 mA
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SSI132R104C, 32R104CL,

32R104CM, 32R104CLM,

32R108, 32R122

4-Channel Thin Film Read/Write Device

READ MODE
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Differential Gain Vin = ImV p-p, 0VDC,
f =300 KHz
Tj=22°C 28 43 Vv
Tj=0°C 28 46 VIV
Tj=110°C 22.2 43 \A"
Common Mode Rejection Ratio Vin = 100 mVpp, 0VDC, 45 dB
f<5MHz
Power Supply Rejection Ratio Vin =0V, f <5 MHz AVCC or 45 dB
AVEE = 100 mVpp -
Bandwidth Zin = 0Q, Vin = 1 mVPP, 30 MHz
f midband = 300 KHz
Input Noise Vin = 0V, Zin = 0Q, 9.3 uVRMS
Power Bandwidth = 15 MHz
Input Noise (SSI 32R104L) Vin = 0V, Zin = 0Q, 6.6 uVRMS
) Power Bandwidth = 15 MHz
Input Current Vin =0V 26 HA
Differential Input Capacitance Vin = 0V 23.5 pF
Differential Input Resistance Vin = 0V
Tj=22°C 585 915 Q
Tj=0°C 565 915 Q
Tj=110°C 585 1070 Q
Output Offset Voltage Zin=0 120 mV
Common Mode Output Voltage Vin=0 -0.78 -0.32 \"
Unsafe Current Write Current = 0 mA 0.1 mA
Write Current = -45 mA 40 45 mA
Dynamic Range DC input voltage where AC 2.0 mVp
gain falls to 90% of 0VDC
input value. Measured with
0.5 mVpp AC input, Tj =30 °C
Channel Separation Vin =1 mVpp, 0VDC, 40 dB

f = 5 MHz 3 channels driven

0888



SSI1 32R104C, 32R104CL,

32R104CM, 32R104CLM,

32R108, 32R122

4-Channel Thin Film Read/Write Device

0888

WRITE MODE
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Differential Input Voltage 0.175 \')
Single Ended Input voltage -0.68 -0.45 Vv
Write Current -45 mA
Current Gain IWC =-45mA 0.95 1.0
Write Current Voltage IWC =-45mA VEE+0.25 VEE+1.0V \Y
Unsafe Voltage IUS = +45 mA 4 VCC +.3 \'
Head Center Tap Voltage 3.2 3.8 \"
Differential Head Voltage IWC =-45mA, Lh =10 uH 5.7 7.2 Vp
Single Ended Head Voltage IWC = -45 mA, unselected
heads at 3.5V Selected Side
of Selected Head
Current =0mA 0.0 0.9 \'
=90 mA 1.4+VCC 3.7+VCC \'
Unsafe Current IWC =-30 mA, f = 2 MHz: 1.0 mA
Lh=9puH,VUS=5.0V-6.3V,] 15 45 mA
Lh =0, IWC = 45 mA, 15 45 mA
Rh = - one side of head only
Unselected Head Current IWC =-45 mA, f = 2 MHz, 2.0 mAp
Lh=9.5puH
DX DY Input Current -2.0 2.0 mA
SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Idle to Read/Write Transition Time 0.5 us
Read/Write to Idle Transition Time 0.5 us
Read to Write Transition Time 0.5 us
Write To Read Transition Time 0.5 us
Head Select Switching Delay 50.0 ns
Head Current Transition Time IWC =-45mA, Lh =0, f= 5 MHz 15 ns
Head Current Switching Delay Time IWC=-45mA, Lh=0, f=5MHz 15 ns
Head Current Switching Hysteresis IWC=-45mA, Lh=0, f=5MHz 2 ns
Data rise and fall ime < 1 nSec
Unsafe Switching Delay Time IWC =-30 mA, f = 2 MHz;
Delay Time Lh=9 pH 1 us
Lh=0pH 0.8 5.1 us
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SSI132R104C, 32R104CL,
32R104CM, 32R104CLM,

32R108, 32R122

4-Channel Thin Film Read/Write Device

wcC

HS 182 X

us

5
o X
27

CE
| 4 |

p HEAD OPEN
P2 I
réa
/7 NORMAL WRITE

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
VEE [] 1 24 [] aND
Hs1 [ 2 23 [lws
vee [} 8 22 [] H21
us [] 4 21 [] H22
we [1s 20 {] Ho1
Ne [ e 19 [] Ho2
4 18 [] H31
NG [ 17 [] Ha2
ox [] @ 16 (] H11
oy [] 10 15 [] H12
Hs2 [| 11 14 [] cE
VEE [] 12 13 [] aND
* MUST NOT CONNECT
32R104, 32R108

24-Pin

FIGURE 1: Write Mode Timing System

GND [ 1 24 [] VEE
ws (] 2 23 [] Hs1
H2t [] 3 22 [] vee
H22 [] 4 21 [Jus
Ho1 [} 8 20 [] we
Ho2 [| 6 19 [] NC
H31 [} 7 18 (]
Ha2 lj 8 17 [J Ne
Hi1 ]9 16 [] DX
H12 [] 10 15 [] oy
ce[] 1 14 [] Hs2
GND [] 12 13 [] VEE
* MUST NOT CONNECT

32R104M

24-Pin SOL

1-6

VEE [] 1 22 [] GND
Hs1 [] 2 21 [ ws
vee [ 3 20 [] H21
us[|a 19 [] H22
we [] 5 18 [] Hot
ox[] 6 17 [] Ho2
07 16 [] Ha1
oY[]s 15 (] Ha2
Hs2[] 9 14 [] H11
VEE [] 10 13 [] H12
GND [] 11 12 [] ce

* MUST NOT CONNECT

32R122

22-Pin PDIP
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SSI 32R104C, 32R104CL,

32R104CM, 32R104CLM,

32R108, 32R122

4-Channel Thin Film Read/Write Device

THERMAL CHARACTERISTICS: @ ja

22-Lead PDIP 65°C/W
24-Lead PDIP | 115°C/W
24-Lead SOL 80°C/W
24-Lead |Flatpack | 105°C/W

ORDERING INFORMATION

PART DESCRIPTION ORDERING NUMBER PACKAGE MARK

SSI 32R104C Read/Write IC

24-Lead Flatpack SSI1 32R104C-F SSI1 32R104C-F

24-Lead SOL SSI 32R104C-CL SSI 32R104C-CL
SSI 32R104CL Low Noise Read/Write IC

'24-Lead Flatpack | SSI 32R104CL-F i SSI 32R104CL-F
SSI1 32R104CM Mirror Image Read/Write IC

24-Lead SOL | ssizerioacmcL | ssiz2Rioscm-CL
SSI1 32R108 Read/Write IC

24-Lead PDIP f SSI 32R108C-P | SSI 32R108C-P
SS1 32R122 Read/Write IC

22-Lead PDIP | ssiazrizeBP |  ssizer1zes-p

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.

silicon Sustems

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, TWX 910-595-2809

0888 ©1988 Silicon Systems, Inc.
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INNOVATORS INJINTEGRATION

SSI 32R114
4-Channel Thin Film
Read/Write Device

Not Available. Please see
SS1 32R520 & SSI 32R525.

Jili ﬂ‘f{am*“

DESCRIPTION

The SSI 32R114 is anintegrated read/write circuit de-
signed for use with non-center tapped thin film heads
in disk drive systems. Each chip controls four heads
and has three modes of operation: read, write, andidle.
The circuit contains four channels of read amplifiers
and write drivers and also has an internal write current
source.

A current monitor (IMF) output is provided that allows
a multichip enable fault to be detected. An enabled
chip’s output will produce one unit of current. Anopen
collector output, write select verify (WSV), will go low if
the write current source transistor is forward biased.
The circuit operates on +5 volt, and -5 volt power and
is available in a 24-pin flatpack.

August, 1988
FEATURES

* Thin film head compatible performance
* Four Read/Write channels
e TTL - compatible logic levels

* Operates on standard +5V, -5V power supplies

0888

BLOCK DIAGRAM

IMF us

HEAD
FUNCTION TRANSITION
DETECTOR

DIFFERENTIAL
READ
AMPLIFIERS
AND
WRITE
CURRENT
SWITCHES
EAl
SELECT
- (4-CHANNELS)

VEE GND VCC

1-9

PIN DIAGRAM

GND [ 1 VEE
wsv s 2 1 24 B RW
[FE3 N m— '} 211 Hox
[R5 m— 207 Hoy
Wb s 19 H2x
wo C—7 181 Hay
us s 17" HiX
IMF ]9 167 HIY
vee 10 44 12 13 14 15— H3X
RD il ‘L‘———‘l Hay
1o ) m— 1 GND

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




SSI 32R114
4-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

WRITE MODE

In the write mode (R/W and CE low) the circuit
functions as a differential current switch. The Head
Select Inputs (HS1 and HS2) determine the selected
head. The Write Data Inputs (WD, WD) determine the
polarity of the head current. The write current magni-
tude is adjustable by an external 1% resistor, RX from
VWC to VCC, where:

lw=— W _07mA
Rx(1+R—h+R—h)
Rqg 1k

Where Kw = Current Gain Factor = 130 Amp-Ohms
Rh = Head plus External Wire Resistance
Rd = Damping Resistance

READ MODE

In the Read Mode, (R/W high and CE low), the circuit
functions as a differential amplifier. The amplifierinput
terminals are determined by the Head Select inputs.

HEAD SELECT TABLE
HEAD SELECTED HS2 HS1
0 0 0
1 1 0
2 0 1
3 1 1

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, 4.75 < VCC <5.25, -5.5 < VEE < -4.95V, 25° < T (junction) < 125°C.

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Positive Supply Voltage, Vcc 6 Vv
Negative Supply Voltage, VEe -6 \
Operating Junction Temperature 2510 125 °C
Storage Temperature -65 to 150 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS) -0.4to Vcc + 0.3 Vv
Chip Enable (CE) -0.4 to Vce+ 0.3 \
Read Select (R/W) -0.4Vor -2 mAto Vcc + 0.3 \
Write Data (WD, WD) VEE t0 0.3 '
Head Inputs (Read Mode) -0.6to +0.4 \"
Outputs
Read Data (RD, RD) 0.5to Vec +0.3 \'
Write Unsafe (WUS) -0.4to Vcc + 0.3 and 20 mA \'
Write Select Verify (WSV) -0.4to Vcc + 0.3 and 20 mA \

1-10
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SSI 32R114
4-Channel Thin Film
Read/Write Device

0888

ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING | UNIT

Outputs (Continued)
Current Monitor (IMF) -0.4to Vcc + 0.3 \
Current Reference (VWC) VEE to Vcc + 0.3 and 8 mA \'
Head Outputs (Write Mode) lw max = 150 mA

POWER SUPPLY

PARAMETER CONDITIONS MIN NOM MAX UNIT

Power Dissipation All modes, 25 < Tj< 100 612+6.7w| mW

100°<Tj<125°C 563+6.7w| MW

Positive Supply Current Idle Mode 10+ w/19 mA
(ICC)

Positive Supply Current Read Mode 40+ w19 mA
(ICC)

Positive Supply Current Write Mode 38+ Iw/19 mA
(ICC)

Negative Supply Current Idle Mode -12- Iwi19 mA
(IEE)

Negative Supply Current Read Mode -66— w19 mA
(IEE)

Negative Supply Current Write Mode -75-1.16lw mA
(IEE)

LOGIC SIGNALS

PARAMETER CONDITIONS MIN NOM MAX UNIT

Chip Enable Low Voltage Read or Write Mode 0.8 \'
(VLCE)

Chip Enable High Voltage Idle Mode 2.0 \'
(VHCE)

Chip Enable Low Current VLCE = 0V -1.60 mA
(ILCE)

Chip Enable High Current VHCE = 2.0V -0.3 mA
(IHCE)

Read Select High Voltage Read or Idle Mode 2.0 \
(VHR/W)

Read Select Low Voltage Write or Idle Mode 0.8 \%
(VLR/W)

Read Select High Current VHR/W = 2.0V 0.015 mA
(IHR/W)
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SSI 32R114
4-Channel Thin Film
Read/Write Device

LOGIC SIGNALS (Continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Read Select Low Current VLR/W =0V -0.015 mA
(ILR/W) '
Head Select High Voltage 2.0 Vv
(VHHS)
Head Select Low Voltage 0.8 \
(VLHS)
Head Select High Current VHHS = VCC 0.25 mA
(IHHS)
Head Select Low Current VLHS = 0V -0.1 0.25 mA
(ILHS)
WUS, WSV Low Level Voltage ILUS =8 mA 0.5 Vv
(denotes safe condition)
WUS, WSV High Level Current VHUS = 5.0V 100 pA
(denotes unsafe condition)
IMF on Current 2.20 3.70 mA
IMF off Current 0.02 mA
IMF Voltage Range 0 VCC +03 Vv
READ MODE .
Tests performed with 100Q load resistors from RD and RD through series isolation diodes to VCC.
PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin = 1m Vpp, f = 300 KHz 75 170 A"
Voltage Bandwidth (-3dB) Zs < 5Q, Vin =1m Vpp 45 MHz
f midband = 300 KHz
Input Noise Voltage Zs=0Q,Vin =0V, 1.1 nVVHz
Power Bandwidth = 15 MHz
Differential Input Capacitance Vin=0V, {=5MHz 65 pF
Differential Input Resistance Vin=0V, f=5MHz 45 96 Q
Input Bias Current (per side) Vin = 0V 0.17 mA
Dynamic Range DC input voltage where AC -3.0 3.0 mV

gain falls to 90% of the gain
with .5m Vpp input signal

CMRR Vin = 100m Vpp, 0V DC
1 MHz <f<a 10 MHz 54 dB
10 MHz < f <20 MHz 48 dB
Power Supply Rejection Ratio VCC or VEE = 100m Vpp
1MHz<f<10 MHz 54 dB
10 MHz < f <20 MHz 36 dB

1-12 0888



SSI 32R114
4-Channel Thin Film
Read/Write Device

READ MODE (Continued)
PARAMETER CONDITIONS MIN NOM MAX UNIT
Channel Separation The three unselected
channels are driven with
Vin = 100m Vpp
1 MHz<f<10 MHz 43 dB
10 MHz < f < 20 MHz 37 dB
Output Offset Voltage -360 360 mV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage vce - 1.1 VCC-0.3 \Y
Single Ended Output Resistance 10 KQ
Single Ended Output Capacitance 10 pF
WRITE MODE
PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Range (lw) 55 110 mA
Current Tolerance Current set to nominal value -8 +8 %
by Rx, Rh=7Q + 10%,
Tj =50 °C, Rd = 59Q
(Iw) (Rh) Product 0.24 1.30 \"
Differential Head Voltage Swing Iw=100 mA, Lh=0.2 uH 3.8 Vpp
Rh = 10Q
Unselected Head lw =100 mA, Lh = 0.2 uH, 2 mAp
Transient Current Rh = 10Q, Non adjacent
heads tested to minimize
external coupling effects
Head Differential Load 48 97 Q
Resistance, Rd
Head Differential Load 30 pF
Capacitance
Differential Data Voltage, 0.20 \
(WD - WD)
Data Input Voltage Range -1.87 +0.1 \"
Data Input Current (per side) Chip Enabled 150 HA
Data Input Capacitance Per side to GND 10 pF

0888 1-13



SSI 32R114
4-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS

PARAMETER

of final IMF current

CONDITIONS MIN | NOM MAX UNIT
Idle to Read/Write Transition Time ‘ 1.0 us
Read/Write to Idle Transition Time 1.0 us
Read to Write Transition Time VLCE =0.8V, 0.6 us
Delay to 90% of Iw
Write to Read Transition Time VLCE = 0.8V, Delay to 90% of 1.0 us
20 MHz Read Signal
envelope, iw decay to 10%
Head Select Switching Delay Read or Write Mode 0.40 us
Shorted Head Current Transition | Iw =100 mA, Lh = < 0.05 uH, 13 ns
Time Rh =0
Shorted Head Current Switching | Iw =100 mA, Lh < 0.05 pH, 18 ns
Delay Time Rh = 0, measured from 50%
of input to 50% of current
change
Head Current Switching Time w =100 mA, Lh = 0.2 uH, 1.5 ns
Symmetry Rh=10Q, WD & WD
transitions 2 ns, switching time
symmetry 0.2 ns
WSV Transition Time Delay from 50% of write 1.0 us
select swing to 90% of final
WSV voltage,
Load = 2KQ // 20 pF
Unsafe to Safe Delay After f(data) = 10 MHz 1.0
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Non-switching write data, no 0.6 3.6 us
write current, or shorted head
close to chip
Safe to Unsafe Delay, (WUS) Head open or head select 0.6 us
input open N
IMF Switching Time Delay from 50% of CE to 90% 1.0 us
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SSI 32R114
4-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS: @ ja
(TOP VIEW) 24-Pin Flatpack | 144°C/W (Still Air)
30°C/W
GND [ ] VEE
vwc I::__I‘I ]J "r__‘_“‘”_—l CE
wsv 13 2 1 24 3] pw
Hs1 4 211 Hox
Hs2 5 207 Hoy
120 e} 19 H2x
wp 7 18— ﬁzY
us s 17— HIX
IMF [0 161 HIY
vec 410 44 12 13 14 157 H3X
RD E___:J_] LL—.:I H3Y
RD [ 1 aND
24-Pin Flatpack
ORDERING INFORMATION
PART DESCRIPTION ORDERING NUMBER PACKAGE MARK
$S1 32R114
24-Pin Flatpack SS1 32R114-F SSI132R114-F

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.

Silicon Systems Inc., 14351 Myford Ro: CA 92680 (714) 731-7110, TWX 910-595-2809

0888 ©1988 Silicon Systems, Inc.
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INNOVATORS INJINTEGRATION

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

silicm ﬂ&(aﬂ‘f “‘

DESCRIPTION

The SSI 32R115 is a monolithic bipolar integrated
circuit designed for use with 8-inch and 5-1/4-inch
Winchester disk drive magnetic recording heads. The
circuit interfaces with up to five magnetic recording
heads providing the required read/write electronic
functions as well as various control and data protect
functions. The circuit operates on +5 volt and -5 volt (or
-5.2 volt) power and is available in a variety of pack-
ages.

August, 1988
FEATURES

* Electrically compatible with 8-inch and 5-1/4-inch
Winchester disk drive magnetic recording heads

* Supports up to five recording heads per circuit

* Detects and indicates unsafe write conditions

* On-chip current diverter eliminates the need for
external write current switching

* Control signals are TTL compatible

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

0888

BLOCK DIAGRAM

VvCT us

UNSAFE

READ
AMPLIFIER

DIFFERENTIAL
READ
AMPLIFIERS
AND
WRITE

CURRENT
SWITCHES

(5-CHANNELS)

CURRENT
DIVERTER

PIN DIAGRAM

Hs1 [ 1 24 [Jus

wec[]2 23 [T Ho1

ws[]3 22 [ Ho2

veT[] 4 21 [JH11

nsz2[1s 20 [ H12

GND [ 6 soames19 [1 H21

Hs3[]7 18 [] H22

vec[] e 17 [] H31

Ho1 Nc [ o 16 [1H32

Ho2 cef] 10 15 [] H41

ox [] 11 14 []Ha2

H11 oy [] 12 13 [] vee
H12 ! I

H21
H22

H31
H32

H41
H42

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




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

CIRCUIT OPERATION

WRITE MODE

With both the chip enable and write select signals
activated, SSI 32R115 is switched to the write mode
and the circuit operates as a differential current switch.
The center tap head voltage (VCT) is turned on, the
unsafe circuit detector is activated, and the current
diverter is disabled. The head select signals (HS1,
HS2, HS3) 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 corresponding side of the head (HN1 or
HN2). Head overshoot voltages that occur during
normalwrite operation are sensed to determine safe or
unsafe head circuit conditions. The detector senses
the following unsafe conditions: no data transitions,
head open, or no write current.

READ MODE

With chip enable 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-

tor is deactivated, and the write current diverter is en-
abled. The differential head input signal (HN1-HN2),
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 fromflowing inthe
head circuits. Therefore, external gating of the write
current source is not required.

TABLE 1: Head Select

HEAD HS3 HS2 HS1
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0

Note: Invalid Head Select input 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 \
Write Current (IWC) 70 mA
Operating Junction Temperature 2510 135 °C
Storage Temperature -65 to 150 °C
Lead Temperature (Soldering, 10 SEC) 260 °C
INPUT VOLTAGES

Head Select (HS) -0.4to VCC +0.3 Y
Unsafe (US) (IHUS < 15 mA) -0.3to VCC +0.3 \"
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

0888

ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING UNIT
INPUT VOLTAGES (Continued)

Data (Dx, Dy) VEE t0 0.3 \
Chip Enable (CE) -0.4t0 VCC +0.3 '
Write Select (WS) -0.4t0 VCC +0.3 v

RECOMMENDED OPERATING CONDITIONS

PARAMETER MIN NOM | MAX UNIT
DC Supply Voltage vCC 4.75 5 5.25 \'
DC Supply Voltage VEE -5.5 -5 -4.75 \'
Write Current (0-pk) IWC -30 -45 -50 mA
Head Inductance LH 10 pH
Junction Temperature Range Ti 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 mw
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 Enable Low voltage (VLCE) | Read or Write Mode -0.3 0.8 \'
Chip Enable Low Current (ILCE) | VLCE =0V -2.4 mA
Chip Enable High Current (IHCE) | Idle Mode -250 HA
Write Select Low Voltage (VLWS) | Write or Idle Mode -0.3 0.8 \
Write Select Low Current (ILWS) | VLWS =0V -3.2 mA
Write Select High Current (IHWS) | Read or Idle Mode -250 uA




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 VvCC \
(VHHS)
Head Select High Level Current VHHS = VCC 100 HA
(IHHS) R
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 Vv
(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 VIV
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 puH, 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 mVp
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

1-20
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SSI 32R115

2, 4, 5-Channel
Read/Write Device

0888

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 \Y
Total Head Input Current IWC=0 200 HA
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 \'
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 uH
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 HA
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 pHA
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
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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<VLCE<0.8V 0.6 HA
(Circuit Enabled)
Write to Read Transition Time 0<VLCE<0.8V 0.6 us
(Circuit Enabled)
Head Select Switching Delay Time 0.25 us
Head Current Transition Time (10% to 90% points) 15 ns
IWC =45 mA, LH = OH,
RH =0Q
Head Current Switching IWC =45 mA, LH = OH, 19 ns
Delay Time (TD1 - TD2) RH =0Q, f =5 MHz
(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, 1.0 us
Data Begins (TD3) LH=10pH, f=2 MHz
(See Figure 2A)
Safe to Unsafe Delay (TD4) LH =10 pH, 1.6 8.0 us
f=2MHz, IWC =45 mA
(See Figure 2B)
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SSI 32R115
2, 4, 5-Channel
Read/Write Device
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50% 50%
VDx - VDy

«—TD1 —=

' 0mA
Differential Head Current

S
1

FIGURE 1: Head Current Timing

50%
VDx - VDy DATA

vus

Ths Load Capacitance = 20 pF

Pull Up Resistor = 1 KQ

2.0V

FIGURE 2A: Unsafe to Safe Timing

Head Overshoot l '
Voltage (VH1, VH2)

L

;

vus

0.7v Load citance = 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)
Hs1 [ 1 24[Jus Hst [ 1 22[]us st [] 1 18[Jus 4 3 2 1 28 27 2
we[]2 23 []Hot we ]2 21 [THot wel]2 17[] Hot ve [fs 25 ] Hoz
ws[]3 22 []Hoz2 ws[]3 20 [] Ho2 ws[]3 16 [1 Ho2 Hs2 [[6 241 H11
ver [] 4 21 [Tht1 ver[]4 19[]Hn ver [ 4 z?uWEzI.sﬁéH" anp [J7 23[] Hr2
Hs2[]s 20 [J 2 He2 [} 5 (a8 [JH2 anp []s 141H12 s []s P 22(] H21
aND[]6 (Zss o[Jnr  GND[]e 7HH yeo e Blive oo o 21 [] vz
usa[l7 18]He2 vec[}? 161 H22 ne[]7 12[Ine
vec [ 8 17 [T Hat Ne []s 15 [] Hat cels whvee ™ [ 20 [] Hat
nc[]o 16 [JHaz2 cef]o 14[]Ha2 ce [jn 19 [] Haz
ce[]10 15 [] Ha1 ox [ 10 13[INC exqle il b L zz:::z:
px [ 11 14 [JH42 ov[n 12[] VEE 18-Pin PDIP 5358 2¢ ¢33
12 13
o] Ve 22-Pin PDIP 28-Pin PLCC
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 105°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

SSI32R115-2P

SSI 32R115-2P

4-Channel PDIP

SSI132R115-4CP

SSI 32R115-4CP

5-Channel PDIP

SSI132R115-5P

SS132R115-5P

5-Channel SOL

SSI132R115-5CL

SSI32R115-5CL

5-Channel Flatpack

SS132R115-5F

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.

a9

Silicon Systems, Inc., 14351 Myford R

fﬂﬂf

©1988 Silicon Systems, Inc.

OJCA 92680 (714) 731-7110, TWX 910-595-2809
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INNOVATORS INJINTEGRATION

SSI 32R117/117R
2, 4, 6 Channel
Read/Write Circuit

silicm ﬂ&fan&‘“

DESCRIPTION

The SSI 32R117 devices are bipolar monolithic inte-
grated circuits designed for use with center-tapped
ferrite recording heads. They provide a low noise read
path, write current control, and data protection circuitry
foras many as six channels. The SSI32R117 requires
+5V and +12V power supplies and is available in 2, 4
or 6 channel versions with a variety of packages.

The SSI 32R117R differs from the SSI 32R117 by
having internal damping resistors.

July, 1988

FEATURES

* +5V, +12V power supplies

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

e Available in 2, 4 or 6 channels

* Easily multiplexed for larger systems

* Includes write unsafe detection

* TTL compatible control signals

0788

BLOCK DIAGRAM

vDD1 vcec GND wWus vDD2 VCT

PIN DIAGRAM

Hso [J1 28[] HS1
[ lz 27[]1 Hs2
GND []3 26[] wDI
HoX [[4 25(] vDD1
Hoy [Is 24[] vDD2
HiX [l zsg veT
H1Y 7 s2rizs  22H HBX
MULTL |0 Hex [J8 3R1TRE 211 Hsy
PLEXER Hay [Jo 20[] Hax
RW [J10 19[] HaY
we [J11 18[] H3X
NC [J12 17;] H3Y
RDX [J13 16[] wus
ROY [J14 15[] vcc

1-25

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




SSI 32R117/117R
2, 4, 6-Channel
Read/Write Circuit

CIRCUIT OPERATION

The SSI32R117 functions as a write driveror 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 ac-
cidental write condition.

WRITE MODE

The Write mode configures the SSI 32R117 as a
current switch and activates the Write Unsafe Detec-
tor. Head currentis toggled between the X- and Y-side
of the recording head onthe 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

lw = 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

» Head 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/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

In the Read mode the SSI 32R117 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
aredriven by emitterfollowers and are in phase 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

CS8 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

1-26
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SSI 32R117/117R
2, 4, 6-Channel

0788

Read/Write Circuit
PIN DESCRIPTIONS
NAME 1/0 DESCRIPTION
HS0-HS2 | Head Select: selects up to six heads
CS I 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: negétive 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 vDC
VDD2  DC Supply Voltage -0.3to +14 VvDC
VCC DC Supply Voltage -0.3to +6 VvDC
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 Qutput Current -10 mA
Iver 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
2, 4, 6-Channel
Read/Write Circuit

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VvCC 45 5.0 55 vDC
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/Idle Mode 25 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 25 mA
Read Mode 50 mA
Write Mode 30+iw mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mwW
Read Mode 600 mwW
Wirite Mode, Iw = 50 mA, 700 mwW
RCT = 130Q
Write Mode, Iw = 50 mA, 1050 mw
RCT = 0Q
Digital Inputs
Input Low Voltage VIL -0.3 0.8 VvDC
Input High Voltage VIH 2.0 VCC+0.3] VDC
Input Low Current IIL | VIL=0.8V -0.4 mA
Input High Current IIH | VIH=2.0V 100 HA
WUS Output VOL | IOL=8mA 0.5 vDC
WUS Output IOH | VOH =5.0V 100 pA
Center Tap Voltage VCT | Write Mode 6.0 vDC
Read Mode 4.0 vDC

1-28
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SSI 32R117/117R
2, 4, 6-Channel
Read/Write Circuit

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

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 10K Q
32R117R 562 938 Q
WDI Transition Frequency WUS = low 250 kHz
Iwc to Head Current Gain Iw/lwe 20 mA/mA
Unselected Head Leakage Current | Sumof X & Y side 85 HA
leakage current
READ CHARACTERISTICS

(Unless otherwise specified: recommended operating conditions apply, IW = 45 mA, Lh = 10 pH,
Rd = 750Q (32R117 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 80 120 VIV
RL(RDX), RL(RDY) = 1 KQ
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, 2.1 nV/VHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R117,f =5 MHz 2K Q
32R117R, f =5 MHz 390 810 Q
Input Bias Current (per side) 45 HA
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
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SSI 32R117/117R
2, 4, 6-Channel
Read/Write Circuit

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS

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 -480 +480 mV

Common Mode Output Voltage Read Mode 5 7 \
Write/idle Mode 4.3 \Y

Single Ended Output Resistance f=5MHz 30

Leakage Current, RDX, RDY RDX, RDY = 6V -100 +100 HA
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 uH, Rd = 750Q (32R117) 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

us

S to Unselect

Delay to 90% decay
of write current

1.0

us

1-30
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SSI 32R117/117R
2, 4, 6-Channel

Read/Write Circuit
SWITCHING CHARACTERISTICS (Continued)
PARAMETER CONDITIONS MIN NOM | MAX UNITS
HSO - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope
WUS - Safe to Unsafe - TD1 Iw =50 mA 1.6 8.0 us
WUS - Unsafe to Safe - TD2 Iw =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 A / \
4— 02 —) ™ —P
wus
—>)| |[¢—TD3
HEAD \
CURRENT
(Ix-ly)

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

2, 4, 6-Channel
Read/Write Circuit
+5V +12Vv
see Note 5 _L—“
100 pFI 4 see Note 1 see Note 2
= RCT ,—-—
2K VCC VDD1 VDD2 VCT
see Note 4
| MICROPROCESSOR |¢ . WwuUs HOX
DRIVE b
INTERFACE I HoY
: N RW H1X
. ' 4 SSI132B545
’ SUPPORT '
E cs H1Y
i H2X
: SS132P540 I .
i READ DATA PROCESSOR LOW
H VOLTAGE] H2Y
! DETECT SSI32R117
' (}c Hso H3X
H 3
HEAD H
seLect ! {}" HS1 HaY
.
' Y
WRITE T
DATA ! wol Hay
E /{ see Note 3 HS5X
I TIME _l I ROX
READ DOMAIN FILTER HY
— FILTER o
: _| I RDY  wc anp
RWC %
NOTES see Note 6 b

1. An external resistor, RCT, given by,
RCT = 130(55/lw)Q, where Iw is in mA,
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 version.

5. The power bypassing capacitor must be located close to the 32R117 with its ground returned direi;tly to
device ground with as short a path as possible.

6. Toreduce ringing due to stray capacitance this resistor should be located close to the 32R117. Where this
is not desirable a series resistor can be used to buffer a long WC line.

FIGURE 2: Applications Information
1-32
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SSI 32R117/117R

2, 4, 6-Channel
Read/Write Circuit
PACKAGE PIN DESIGNATIONS 1
(TOP VIEW)

CS |1 18] Hso CS [I1 22[] HSO Hso [1 28[] HS1
GND [J2 17[1 wol GND []2 21[] Hs1 TS 2 27{] Hs2
NC [J3 16[] vDD1 Hox [J3 20[] wD! GND [J3 26[] wWDI
Hox [4 15[] VDD2 Hoy [4 19[] VDD1 HOX [;4 25[] vDD1
Hoy [J5 22172 4401 voT HiX []s 18[] vDD2 Hoy [Is 24[] VvDD2
RW [6 13[] HiX My [J6 SR04 47] ver H1X [l6 23[] veT
we [J7 12[] HIY Hax 17 16[] H3X HIY [07  popyere 22[] HEX
RDX [|8 110 wus Hay [Js 15[] H3Y H2x [8 32R"7R% 211 Hsy
RDY [|o 10[] vee RAW []o 141 wus H2y [Jo 20[] H4X

we [J1o 13[] vee RW [J10 19[] Hay
18-lead PDIP RDX [J11 12[] RDY we []11 18[] HaX
53p 8288 22-lead PDIP Ne (12 170 Hay
T 0o xzxzx= RDX [[13 16[] wWus
RDY [{14 15[] vee
vDD1

88

32R117-6
32R117R-6

vDD2
VvCT
H5X
H5Y
H4X
H4Y

28-lead PLCC

TSI ] HSO
GND :‘ ': HS1
Hox C—Ja 2 1 24 28— ] wpi
Hoy 14 21— vop1
Hix s 20— vpbD2
HIYy 16 32R117-4 ] — Ve
ox . MRS ox
Hey 8 171 Hay
RW ——° L] s— Vel
weC—" 4y 12 13 14 S—nNc
RDX :’l_l |:I Wwus

RDY [

1 vee

24-lead Flatpack, SOL

28-lead PDIP,
Flatpack, SOL

THERMAL CHARACTERISTICS

PACKAGE Oja
18-lead PDIP 140°C/W
22-lead PDIP 65°C/W
24-lead Flatpack | 110°C/W
SOL 80°C/W
28-lead PDIP 55°C/W
Flatpack | 100°c/W
PLCC 65°C/W
SOL 70°C/W
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SSI 32R117/117R
2, 4, 6-Channel
Read/Write Circuit

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK
SSI132R117
2-Channel PDIP SSI132R117-2P 32R117-2P
4-Channel PDIP SSI 32R117-4CP 32R117-4CP
4-Channel SOL SSI132R117-4CL 32R117-4CL
4-Channel Flatpack SSI 32R117-4F 32R117-4F
6-Channel PDIP SSI132R117-6CP 32R117-6CP
6-Channel SOL SSI132R117-6CL 32R117-6CL
6-Channel Flatpack SS132R117-6F 32R117-6F
6-Channel PLCC SSI132R117-6CH 32R117-6CH
SS1 32R117R with Internal Damping Resistor
2-Channel PDIP SSI32R117R-2P 32R117R-2P

4-Channel PDIP

SSI 32R117R-4CP

32R117R-4CP

4-Channel SOL

SSI32R117R-4CL

32R117R-4CL

4-Channel Flatpack

SSI 32R117R-4F

32R117R-4F

6-Channel PDIP

SSI132R117R-6CP

32R117R-6CP

6-Channel SOL

SSI132R117R-6CL

32R117R-6CL

6-Channel Flatpack

SSI32R117R-6F

32R117R-6F

6-Channel PLCC

SSI132R117R-6CH

32R117R-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.

14351 Myford Road, Tustin, CA 92680 (714) 731-7110, TWX 910-595-2809

©1988 Silicon Systems, Inc. 0788



INNOVATORS IN JINTEGRATION

August, 1988 1

SSI 32R117A/117AR
1k ™ 2, 4, 6 Channel
J ﬂd‘ Read/Write Circuit

DESCRIPTION FEATURES

The SSI 32R117A devices are bipolar monolithicinte- o  45v, +12V power supplies
grated circuits designed for use with center-tapped . wi i
ferrite recording heads. They provide a low noise read Single or multi-platter Winchester drives
path, write current control, and data protection circuitry ¢ Designed for center-tapped ferrite heads
for as many as six channels. The SSI 32R117A | Programmable write current source

requires +5V and +12V power supplies andis available
in2, 4 or 6 channel versions with a variety of packages.  ® Available in 2, 4 or 6 channels

, e Easily multiplexed for larger systems
The SSI 32R117AR differs from the SSI 32R117A by
having internal damping resistors. * Includes write unsafe detection

e TTL compatible control sighals

BLOCK DIAGRAM PIN DIAGRAM

VDD1 vce GND wus - VvDD2 vCcT

[ ] Hoy
1 1 Hs1
2 [ Hs2
- HiX 3 1 woi
] wy 4 17 voD1
5 1 vop2
RDX s 0 ver
RDY L] Hex HIY 07 porvrne 22[1 HEX
Hay Hox [Jg 3RV7ARE 511 psy
HaY [jo 20[] Hax
RW [}10 19[] Hay
H3X we [J11 18[] Hax
wol Hay Nc [i2 17{] HaY
RDX []13 16[] wus
ROY [J14 15[] vee
Hax
Hay

HS0

HS1 Hs5X

HS2 H5Y

wC

1-35 CAUTION: Use handling procedures necessary
888 h for a static sensitive component.




SSI 32R117A/117AR
2, 4, 6-Channel
Read/Write Circuit

CIRCUIT OPERATION

The SSI 32R117A functions as a write driver or as a
read 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 SSI 32R117A as a
current switch and activates the Write Unsafe Detec-
tor. Head currentis toggled between the X- and Y-side
of the recording head onthe 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

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

is set by the external resistor, Rwc, connected frompin
WC to GND.

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

» Headopen

» Head 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 aresistor (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

Inthe Read mode the SSI 32R117A 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 emitterfollowers and are in phase 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

[eX 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 X None
0=Lowlevel 1=Highlevel x=Don'tcare
1-36
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SSI 32R117A/117AR
2, 4, 6-Channel

388

Read/Write Circuit
PIN DESCRIPTIONS
NAME /0 DESCRIPTION
HS0-HS2 | Head Select: selects up to six heads
CS | Chip Select: a low level enables device
RW I 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 /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. All voltages referenced to GND.)

PARAMETER VALUE UNITS
VDD1 DC Supply Voltage -0.3to +14 vDC
VDD2 DC Supply Voltage -0.3to +14 VvDC
VCC DC Supply Voltage -0.3to +6 VvDC
VIN Digital Input Voltage Range -0.3to VCC + 0.3 VvDC
VH Head Port Voltage Range -0.3to VDD + 0.3 VDC
Vwus WUS Port Voltage Range -0.3to +14 VvDC
Iw Write Current 60 mA
lo RDX, RDY Output Current -10 mA
Iver VCT Output Current -60 mA
lwus 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 32R117A/117AR
2, 4, 6-Channel
Read/Write Circuit

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 pH
Damping Resistor RD | 32R117A 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/Idle 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 mwW
Read Mode 600 mW
Write Mode, Iw = 50 mA, 700 mw
RCT = 130Q
Write Mode, Iw = 50 mA, 1050 mw
RCT = 0Q
Digital Inputs
Input Low Voltage VIL -0.3 0.8 VDC
Input High Voltage VH 2.0 VCC+0.3| VDC
Input Low Current liL | VIL=0.8V -0.4 mA
Input High Current IIH | VIH=2.0V 100 pA
WUS Output VOL | IOL=8mA 05 vDC
WUS Qutput IOH | VOH =5.0V 100 pA
Center Tap Voltage VCT | Write Mode 6.0 vDC
Read Mode 4.0 vDC

1-38
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SSI1 32R117A/117AR
2, 4, 6-Channel
Read/Write Circuit

WRITE CHARACTERISTICS (Unless otherwise specified: recommended operating conditions apply,
IW=45mA, Lh =10 pH, Rd = 750Q (32R117A only), f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF)

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 32R117A 10K Q
32R117AR 638 863 Q
WDI Transition Frequency WUS = low 250 kHz
Iwc to Head Current Gain Iw/lwe 20 mA/mA
Unselected Head Leakage Current | Sumof X &Y side 85 HA
leakage current
READ CHARACTERISTICS

(Unless otherwise specified: recommended operating conditions apply, IW = 45 mA, Lh = 10 pH,
Rd = 750Q (32R117A 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 90 110 VIV
RL(RDX), RL(RDY) = 1 KQ
Dynamic Range DC Input Voltage, Vi, -3 +3 mvV
Where Gain Falls by 10%,
Vin = Vi + 0.5 mVpp
| @ 300 KHz
Bandwidth (-3dB) |1Zs] < 5Q, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.7 nV/AHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R117A,f =5 MHz 2K Q
32R117AR, f = 5 MHz 450 750 Q
Input Bias Current (per side) 45 HA
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 db
@ 5MHz
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SSI 32R117A/117AR
2, 4, 6-Channel
Read/Write Circuit

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
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 -440 +440 mV
Common Mode Output Voltage Read Mode 5 7 \Y
Write/Idie Mode 4.3 \Y%
Single Ended Output Resistance f=5MHz 30 Q
Leakage Current, RDX, RDY RDX, RDY = 6V -100 +100 UHA
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 uH, Rd = 750Q (32R117A 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 orto 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

us

S to Unselect

Delay to 90% decay
of write current

1.0

us
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SSI 32R117A/117AR

2, 4, 6-Channel
Read/Write Circuit
SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
HSO - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope
WUS - Safe to Unsafe - TD1 Iw =50 mA 1.6 8.0 us
WUS - Unsafe to Safe - TD2 Iw =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

™2 —) 44— 101 —))|
wus N }

—)

—

TD3
HEAD / \ \
CURRENT /———\__/
(Ix-ly)

5

FIGURE 1: Write Mode Timing Diagram
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SSI 32R117A/117AR
2, 4, 6-Channel

Read/Write Circuit
+5V +12v
see Note 5_['"
100pFI- see Note 1 see Note 2
e RCT
2K VCC VDD1 VDD2 VCT
see Note 4
)| MICROPROCESSOR . WUS HOX
DRIVE E_
INTER:FACE l Hoy
: R RW H1X |
: - SS132B545
| SUPPORT '
H
H cs H1Y
H
: —[ H2x
! SS132P540 1 ,
H READ DATA PROCESSOR LOW
f VOLTAGE| HaY
H DETECT SSI32R117A
B @c - - %
: b
HEAD |
SELECTY ! ‘E% HS1 Hay
1
! 14X
' 3
WRITE i
DATA | woi Hay
;
! /{ see Note 3 HEX
: |——— RDX
READ ——— TIME u ——|
DATA | DOMAIN FILTER HSY
— FILTER H
: _‘I I RDY  wc anD
RWC %
NOTES see Note 6 !

1. An external resistor, RCT, given by,

induced by flex cable parasitics.

RCT = 130(50/Iw)Q, where Iw is in mA,

can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

3. Limit DC current from RDX and RDY to 100 pnA and load capacitance to 20 pF.
4. Damping resistors not required on 32R117AR version.

2. A ferrite bead (Ferroxcube 5659065/4A6) can be used to suppress write current overshoot and ringing

5. The power bypassing capacitor must be located close to the 32R117A with 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 32R117A. 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

788

2, 4, 6-Channel
Read/Write Circuit
PACKAGE PIN DESIGNATIONS
(TOP VIEW)

CS 1 18[] HsO s [I1 22[] HSO Hsoﬁ1 28[] HS1
GND []2 17[] wol GND []2 21[] Hs1 TS [J2 27[] HS2
NC []3 16[] VDD1 Hox []3 20[] wpI GND []3 26[] wDI
Hox [J4 15;] VDD2 Hoy []4 19; VDD1 HoX []4 25; VDD1
Hoy [I5 3322;’1‘7:?2 14j VCT H1X [Js ] 18[] VDD2 Hoy [5 24[] vDD2
RAW [6 13[] H1X H1Y ﬁs e 17[1 veT H1X [J6 23[] veT
we [J7 12]] HIY Hax [j7 16[] Hax HIY [I7  ppyere  22] HSX
RDX [J8 1] wus Hay [J8 15[] Hay Hex [J8 **"'7"€ 240 Hsy
RDY []o 10{] vee RW []o 14[] wus H2Y dg 20[] H4x

wc [j10 13[] vce RW []10 19[] H4Y
18-lead PDIP RDX [{11 12[] RDY we []11 18[] H3X
52 B 8288 22-lead PDIP NC [j12 17[] Hay
IOl xzxzx = RDX []13 16[] WUs
4 3 2 1 28 27 26 ‘E RDY [J14 15[] vce
Hoy ff 5 2501 vDD1
H1X Q6 2401 vDD2 28-lead PDIP,
HIY D7 23f1 veT Flatpack, SOL
H2X |8 AN 22E H5X
HaY g9 211 H5Y
RW 10 2001 H4X
we 11 191 HaY
PR THERMAL CHARACTERISTICS
O X > O v > X
*ER2gIZ PACKAGE Zja
28-lead PLCC 18-lead PDIP 140°C/W
o r ~ e 22-lead PDIP | 65°C/W
GND l____l I ,_J HS1
wx—TJs 2 1 2 2 % wor 24-lead Flatpack | 110°C/W
Hoy 4 211 vop1 SQL 80°C/W
Hix —s 20— vop2 28-lead PDIP 55°C/W
MY g ST Flatpack | 100°c/W
Hex 7 18 Hax
0O,
Hey 8 7T Hay PLCC 65°C/W
RW —]° 18— ne SOL 70°C/W
WCl:wn 12 13 14 S—— nc
RDX f_—_l I l I_—_| WUS
RDY [ ] vee

24-lead Flatpack, SOL
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SSI 32R117A/117AR
2, 4, 6-Channel

Read/Write Circuit

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI32R117A
2-Channel PDIP SSI132R117A-2P 32R117A-2P
4-Channel PDIP SSI 32R117A-4CP 32R117A-4CP
4-Channel SOL SSI 32R117A-4CL 32R117A-4CL
4-Channel Flatpack SSI 32R117A-4F 32R117A-4F

6-Channel PDIP

SSI1 32R117A-6CP

32R117A-6CP

6-Channel SOL

SSI 32R117A-6CL

32R117A-6CL

6-Channel Flatpack

SS132R117A-6F

32R117A-6F

6-Channel PLCC

SSI132R117A-6CH

32R117A-6CH

SSI1 32R117AR with Internal Damping Resistor

2-Channel PDIP

SSI 32R117AR-2P

32R117AR-2P

4-Channel PDIP

SSI 32R117AR-4CP

32R117AR-4CP

4-Channel SOL

SSI132R117AR-4CL

32R117AR-4CL

4-Channel Flatpack

SSI 32R117AR-4F

32R117AR-4F

6-Channel PDIP

SSI 32R117AR-6CP

32R117AR-6CP

6-Channel SOL

SSI132R117AR-6CL

32R117AR-6CL

6-Channel Flatpack

SSI 32R117AR-6F

32R117AR-6F

6-Channel PLCC

SSI132R117AR-6CH

32R117AR-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.

illcon systems

14351 Myford Road, Tustin, CA 92680 (714) 731-7110, TWX 910-595-2809

©1988 Silicon Systems, Inc.
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SSI 32R188

INNOVATORS IN JINTEGRATION

s ™ 4-Channel
J ﬂ(’l Read/Write Circuit

July, 1988
DESCRIPTION FEATURES

The SSI 32R188 is a high-performance, bipolar * Fast switching characteristics
integrated fead/write circuit .for use witt! center o 7L compatible control signals
tapped, ferrite heads. It provides a low noise read

path, write control circuitry and data protection cir- * Four head capacity

cuitry for 4-channels. The SSI 32R188 requires
+6.5V and -5.2V power supplies. ltis available in a
24-pin flat pack. * Includes write unsafe detection

¢ Designed for center-tapped ferrite heads

¢ Easily multiplexed

BLOCK DIAGRAM PIN DIAGRAM

wus ver

we [— ] vec
GND E__—_;'| JF:‘ ver
VEE[C—J3 2 1 24 23 7 ypx
WOs 4 21 Wy
HS1 5 207 Hox
Hso 16 19" Hoy
WRITE
prricioilA o5 ——7 183 Hax
(27— 71 Hay
9 16}
CENTER TAP [ — [ Hix
DRIVER 10 15
D'FFREEESTML DX ™41 12 13 14 P/ HIY
AMPLIFIERS
AND by vce
READ CURRENT DVaIRITEs
IVER!
(4 CHANNELS) VEE [ —J GND

CAUTION: Use handfing procedures necessary for
a static sensitive component.
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SSI 32R188
4-Channel
Read/Write Circuit

FUNCTIONAL DESCRIPTION

The SSI32R188 has three selectable modes of opera-
tion as illustrated in Table 1. The R/W and CS inputs
which determine these modes have internal resistor
pullups to prevent an accidental write condition. De-
pending on the mode selected, the chip performs as a
write gate or read amplifierforthe selected head. Table
2 shows proper head addressing. In the Idle mode all
inputs and outputs are in a high-impedance state,
except the WC pin which is diverted to GND.

WRITE MODE

In this mode, externally supplied write current is gated
to the “X” side of the chosen head when the DX input
is low and to the “Y” side when DY is low. The write
unsafe detectoris activated whenthe SSI 32R188isin
the write mode. A low onthe WUS pin indicates one of
the following unsafe conditions:

» Head open or shorted
« No write current
» No write data transitions

During a normal write cycle the pin is initially low and
then goes high after the differential input makes two
transitions. Two transitions are also needed to clear
WUS after a fault condition.

READ MODE
The SSI32R188 amplifies the differential signal onthe

addressed head wheninthe read mode. The amplified
signalis output on the open-collector DX and DY pins,

with a gain dependent on external resistors tied from
each pin to ground. The nominal values listed in this
data sheet were obtained with 50Q resistors and can
be doubled by using100Q resistors. Polarity is such
that the DX output is more positive when the “X” side of
the head is more positive. External gating of the write
current source is not necessary because an on-chip
diverter circuit prevents the write current from flowing
in the head circuits during the read and idle modes.

TABLE 1: Mode Select

[ RW MODE
0 0 Write
0 1 Read
1 X Idle

TABLE 2: Head Select

HS1 HSO0 HEAD
0 0 0
0 1 1
1 0 2
1 1 3
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SSI 32R188
4-Channel
Read/Write Circuit

PIN DESCRIPTION

NAME TYPE DESCRIPTION

HSO - HS1 | Head Select: selects up to four heads

CcS | Chip Select: a low level enables device

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

WUS (0] Write Unsafe: open collector output, low indicates unsafe condition
HOX-H3X I10 X, Y head connections

HOY-H3Y

DX, DY l{e] X, Y Read/Write Data: differential read data in/write data out signal
wcC - Write Current: external write current generator connected to this pin
VCT - Voltage Center Tap: voltage source for head center tap

vCcC - +6.5V

VEE - -5.2V

GND - Ground

ABSOLUTE MAXIMUM RATINGS (Operation above absolute maximum ratings may perma-

nently damage the device.)

PARAMETER RATING UNIT

DC Supply Voltages VCC 75 vDC

VEE -6.0 vDC

Digital Input Voltage Range -0.3to VCC +0.3 VvDC

Head Input (Read Mode) -0.6t0 0.4 vDC

Head Select (HS0, HS1) -0.4 (or -2 mA) to VCC + 0.3 VvDC

WUS Port Voltage Range -0.4t0 VCC + 0.3 vDC
Write Current (lw) -80 mA
Output Current VCT -80 mA
WUS 10 mA

DX, DY Voltage -0.1to +0.3 VvDC

Differential Voltage, VR/W - VCS | 6.5 VvDC
Storage Temperature Range (Tstg) -65to + 150 °C
Lead Temperature (10 sec soldering) 260 °C

0788
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SSI 32R188
4-Channel
Read/Write Circuit

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage vCcC 6.2 6.5 6.8 vDC
DC Supply Voltage VEE -5.5 5.2 -4.9 VvDC
Head Inductance Lh 1.5 15 puH
Write Current w 35 70 mA
Junction Temperature Range  Tj 25 125 °C
DC CHARACTERISTICS
(Unless otherwise specified, VCC = 6.5 + 5%, VEE = -5.2 + 5%, +25°C < Tj < +125°C.)
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Idle Mode 35 mA
Read Mode 80 mA
Write Mode 40+iw mA
VEE Supply Current Idle Mode -20 mA
Read Mode -75 mA
Write Mode -30 mA
Digital Inputs HSO0, HS1, RW, CS .
Input Low Voltage VIL 0.8 VDC
Input High Voltage VIH 2.0 VvDC
Head Select
Input Low Current I | viL=0.8v -0.1 0.2 mA
Input High Current IIH | VIH=2.0V -0.1 0.2 mA
Chip Select & Read/Write
Input Low Current lIL | VIL=0.8V -1.6 -0.1 mA
Input High Current ~ IIH | VIH=2.0V -1.4 -0.1 mA
WUS Output VOL | IOL=8mA 0.5 vDC
WUS Output IOH | VOH=5.0V -100 100 HA
Center Tap Voltage VCT | Read Mode 0.0 vDC
Write Mode 4.2 VvDC
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SSI 32R188
4-Channel
Read/Write Circuit

0788

WRITE CHARACTERISTICS (Unless otherwise specified: VCC = 6.5+ 5%, VEE = -56.2 + §%,

lw = 70 mA, Lh = 1.8 pH, Rd = 230Q)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Write Current Range 35 70 mA
Current Gain Head Current/lwc 0.95 1.01 -
Differential Head Voltage Swing 105 V(pk)
Unselected Diff. Head Current 3 mA(pk)
Data Input Capacitance Per side to GND 10 pF
Data Input Resistance 5 KQ
WC Voltage -4.5 -0.5 vV
Differential Data Input Voltage 300 mV
Data Input Voltage Range -0.8 +0.1 \
Data Input Current Per side 100 UHA
READ CHARACTERISTICS
(Unless otherwise specified: VCC = 6.5 + 5%, VEE = -5.2 + 5%, Lh = 1.8 pH, Rd = 230Q,
f(Data) = 5 MHz, RL(DX, DY) = 50Q to GND, Vin is referenced to VCT)
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Voltage Gain Vin =1 mVpp @ 300 KHz 25 60 VIV
Dynamic Range DC Input Voltage, Vi, -2 +2 mV

Where Gain Falls by 10%,

Vin = Vi + 0.5 mVpp

@ 300 KHz
Bandwidth (-3dB) |Zs| < 5, Vin = 1 mVpp 48 MHz
Input Noise Voltage BW = 15 MHz, Vin = 0.0 VDC 24 nv/VHz

Lh=0,Rh=0

Lh = 0, Rh = 115Q per side 3.3 nV/VHz
Differential Input Capacitance Vin=0.0 VDC 18 pF
Differential Input Resistance V=0.0VDC 1.5 KQ
Input Bias Current (per side) Vin = 0.0 VDC 100 HA
Common Mode Rejection Ratio | Vem = 100 mVpp @ 12 MHz 45 ‘ dB
Power Supply Rejection Ratio 100 mVpp on VCC or VEE 45 dB
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SSI 32R188
4-Channel

Read/Write Circuit

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Channel Separation Unselected Channels: 34 dB
Vin=100 mVpp @ 12 MHz;

Selected Channel:

Vin = 0 mVpp
Input Offset Voltage -10 +10 mV
Common Mode Output Voltage -1.3 -0.2 Vv
Single Ended Output Resistance 5 KQ
Single Ended Output Capacitance 10 pF
WC Voltage IWC =70 mA -3.2 -0.4 VvDC
Total Head Input Current IVCT | IWC=0 -500 +500 pA

SWITCHING CHARACTERISTICS (Unless otherwise specified: VCC = 6.5 + 5%, VEE = -5.2V + 5%,
Tj=25°C, lw =70 mA, Lh = 1.8 uH, Rd = 230Q, f(Data) = 5 MHz)

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
R/W To Write Delay to 90% of write current 0.6 us
R/W to Read Delay to 90% of 100 mV 10 MHz read 0.6 us
signal envelope or to 90 % decay of
write current
CS to Select Delay to 90% of write current or to 90% 0.6 us
of 100mV 10MHz read signal envelope
CS to Unselect Delay to 90% decay of write current 0.6 us
HSO - HS2 to any head | Delay to 90% of 100 mV 10 MHz read 0.25 us
signal envelope
WUS - Safe to Unsafe | TD1, w =70 mA 0.4 4.0 us
WUS - Unsafe to Safe | TD2, lw =35 mA 1.0 us
Head Current Lh = 0 uH, Rh = 25Q per side
Prop. Delay TD3, From 50% points 19 ns
Asymmetry 2 ns max input switching 2 ns
Rise/Fall Time 10% - 90% points 15 ns
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SSI 32R188

)788

4-Channel
Read/Write Circuit
Head Overshoot ‘ ‘ "
Voltage (VH1, VH2) U |_| .
|
!
—— TD4 ——bi
WUS |
o.7v Load Capacitance = 20 pF

Pull Up Resistor = 1 KQ

FIGURE 1: Safe to Unsafe Timing

50% —+
Dx - Dy I Data

i Load Capacitance = 20 pF

1
‘_
TDy —» /rov Pull Up Resistor = 1 KQ

FIGURE 2: Unsafe to Safe Timing

50%
Dx - Dy /-

§<—Tns

>
I
0mA
Differential Head Current

\\m
N oma

1
ﬁ—TDs—bE
' i

FIGURE 3: Head Current Timing
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SSI1 32R188
4-Channel
Read/Write Circuit .

TEMPERATURE MONITORING

Two sets of series diodes are included on the chip for
junction temperature monitoring. Between both the
HS0 and HS1 pads to GND, two diodes are con-
nected in series as shown in Figure 4.

To calibrate the diodes remove power from the
SS1 32R188, pull down on the HS0 or HS1 pin with a
constant current and measure the diode forward bias
voltage as the temperature is varied. To monitor
temperature measurethe diode forward bias voltage
in either read or write mode and compare to the
previously determined calibration curve.

APPLICATIONS

The circuits shown in Figures 5, 6, and 7 are suggested for interfacing the differential DX and DY lines and

either ECL or TTL data.

VEE

Re

VEE

]

H—
ECL Dx
e 7
RW MC10194
\ i
) ) Do
(1/2) MC10113 R Rg 50q
VEE VEE e
FIGURE 5
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SSI 32R188
4-Channel
Read/Write Circuit

0788

APPLICATIONS (Continued)

. J 7%
%g \ D,
- W

¥V VEE
FIGURE 6
(1/2) 1SN 75110 500
T . Dx
Write Data —I > Dy
§ 500
WW AP‘
FIGURE 7
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SSI 32R188

4-Channel
Read/Write Circuit
PACKAGE PIN DESIGNATIONS
(TOP VIEW)
we | ] vee
GND !:I r ,:3 VCT
VEE[___J3 2 1 24 23 o[ Hox
WUS 4 21 ] Hay
Hst 15 201 Hox
Hso |6 19— Hoy
csC—17 181 H3X
LY — 171 Hay
Nne 0 187 Hix
px ——|1° 11 12 13 14 15— my
DY l:,, l_l—__l vce
VEE [ 1 GND
Jja = 105°C/W 24-Pin Flatpack
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R188 24-Pin Flatpack SSI 32R188-4F 32R188-4F

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.

silicon dustems

Silicon Systems, Inc., 14351 Myford Road, Tustin,

©1988 Silicon Systems, Inc.

CA 92680, (714) 731-7110, TWX 910-595-2809
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SSI 32R501/501R

INNOVATORS IN JINTEGRATION

August, 1988

Iy ™ 4, 6, 8-Channel Ferrite
J ﬂ(‘l Read/Write Circuit

DESCRIPTION FEATURES

The SSI132R501 is a bipolar monolithic integrated cir- ¢ Single or multi-platter Winchester drives
cuit designed for use with a center-tapped ferrite re-

cording head. It provides a low noise read path, write ~ ©  Designed for center-tapped ferrite heads
current control, and data protectionciruitry forasmany e  Programmable write current source

as 8 channels. The SSI 32R501 requires +5V and

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

packages. * Includes write unsafe detection
The SSI 32R501R performs the same functionasthe  ® TTL compatible control signals

SSI132R501 withthe additionof internaldampingresis- o

; 1.5 nVA/Hz maximum input noise voltage
ors.

* 45V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
VDD1 VCC  GND wus vDD2 VeT

Hox [ 1 s2[]aND
Hovd 2 31 ] ne
Hix[] 3 30[]TS
HIY [] 4 20 [] RIW
HX [ s 28 [] we
Hay [} & 27 [] ROY
Hax [ 7 26 j RDX

MULTIPLEXER Hav [l gg:::; 25 [] Hso
HIX[] 0 cpo o 26 [1HS1
Hay [] 10 23 [] Hs2
Hsx [] 11 22 [] vee
Hsy [] 12 21 [] wol
Hex [] 13 20 [] wus
Hey [] 14 19 [] vop1
H7X [] 15 18 a VDD2
HrY [] 18 17 [] ver

32-LEAD SOW

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

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 RW
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 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 SSI32R501 as a current switch and ac-
tivates the Write Unsafe (WUS) detector circuitry.
Write current is toggled betweenthe X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

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

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 internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Circuit

0888

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

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

WUS o Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H7X 110 X,Y head connections

HOY-H7Y

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

wWC 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 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 -0.3to +14 vDC
DC Supply Voltage VCC -0.3to0 +6 vDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 vDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current Zero Peak Iw 60 mA
Output Current RDX, RDY lo -10 mA
Output Current IveT -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 Circuit

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VCC 4.5 5.0 55 vDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R501 only 500 2000 Q
RCT Resistor RCT* Iw =50 mA 114 120 126 Q
Write Current Iw 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 1 30 mA

VDD Supply Current Idle Mode 25 mA

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

Power Dissipation (Tj = +135°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, Iw =50 mA, 1050 mw
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 Circuit

DC CHARACTERISTICS (Continued)

DIGITAL I/0O

PARAMETER CONDITIONS MIN NOM | MAX UNITS

VIL Input Low Voltage -0.3 0.8 VvDC

VIH Input High Voltage 2.0 VvCC VvDC

+0.3

L 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 HA

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

lwc to Head Current Gain 20 mA/mA

Unselected Head Leakage Current 85 A

RDX, RDY Common Mode Write/Idle Mode 4.3 vDC

Output Voltage

RDX, RDY Leakage RD 3.0 <RDX, RDY < 8.0V -50 +50 pA
Write/ldle Mode

READ MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage Read Mode 4.0 VvDC

Input Bias Current (differential) 100 HA

Output Offset Voltage Read Mode -480 +480 mV

Common Mode Output Voltage Read Mode 5 7 vDC

0888
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Circuit

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 Swing 7.5 V(pk)
Unselected Head Transient Current S5uH<Lh<95puH 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 =1 mVpp @ 300 kHz,| 80 120 VIV
RL(RDX), RL(RDY)
=1 KQ
Dynamic Range DC Input Voltage, Vi, -3 +3 mvV
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, 1.5 nV/Hz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 23 pF
Differential Input Resistance 32R501,f =5 MHz 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
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
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Circuit

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 Iw =50 mA 1.6 8.0 us
WUS-Unsafe to Safe - TD2 Iw =20 mA 1.0 us
Head Current (Lh = 0 uH, 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
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Circuit
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FIGURE 1: Write Mode Timing Diagram
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$85132P541 READ DATA PROCESSOR

see Note 3

| RDY

NOTES

outputs can be wire-OR'ed.

1. Anexternal resistor, RCT, givenby; RCT = 120 (50/w) 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 32R501R versions.

3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. in multi-chip application these

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. To reduce ringing due to stray capacitance this resistor should be located close to the 32R501. Where this is not Rwe
desirable a series resistor can be used to buffer a long WC line.

$S1 32R501

vbD2 VCT
HoX

see Note 2

Hoy
HiX

H1Y
H2X

Hay
H3X

H3Yy
Hax

Hay
HSX

HsY
4

Hey
H7X

Hay
Hox

G 5 B 1 B B o

Hoy
GND

see Note 5

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

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
GND [] 1 24 [] Nict Hox [] 1 32 [] anD
HOY || 2 31 N/C*
ne [ 2 23 [1C8 . ’
HIX ] 3 []TS
Hox [] 3 zsz}W wiv [ o = [ W
Hov [] 4 21 [Jwe wex [1s 2 [] we
HiX ] 5 20 [] ROV Hav [ e 27 [] ROy
H3; 7 26 RDX
iy [ 6 J2RS014 4o I Rox . ’
32R501R-4 Hav [| 8 3285018 25 ] Hso
4 8
HX [ 7 Ghannets 18 [] HsO HX 19 ranneis 24 [ HS1
Hay [] 8 17 ] wst Hav [] 10 23 [] Hs2
Hsx [] 11 22 [] vec
Hax [] o 16 [] vee ey [] 12 21 ] wor
Hay [] 10 15 [] wol wex [ 13 20 [] wus
veT [ 1 14 ] WUS Hey [] 14 19 [] voD1
H7x [] 15 18 [] vDbp2
vob2 [] 12 13 [] vbD1 wrv [ 16 w b ver
* Must remain open *Must remain open
24-Lead SOL 32-Lead Flatpack, SOW
HOX [} 1 40 {| GND
HoX E 1 28 [] GND U X
Hoy [] 2 3 []ne
Hoy [] 2 27 [] Ne* ne [l 3 38 [] nC
HiX [] 3 26 [] T8 e 57 [] wo
HIX ] 5 3% T8
HIY [] 4 25 [] RW wv e s [
H2X [] 5 24 [] we wex 17 4 [Jwe
Hy [] 6 23 [] ROY il E s * g“”"
H3X |19 32Rs01-8/ 32 RDX
R-1
Hax [ 7 3:;2;50011:/6 22 ] RDX Hav ] 10 32ng1 * 31 [] Hso
Channels
Hay [ 8 on 6 o 2 [] Hso Hax [} 11 30 [ Hst
anneis
H4aY [} 12 29 [| HS2
Hax [] 9 20 [] Hs1 : i
Hsx [ 13 28 [] vee
Hay [] 10 19 [] Hs2 Hsy [] 14 27 [] wol
Hsx [] 11 18 [] vee wex [ s 28 [Jwus
Hey [] 16 25 [] NG
HsY [] 12 17 [] woi we ] v 20 fwe
veT [] 13 16 [] wWus Ne ] 18 23 [] voo1
VDD:
Vo2 [ 14 15 [].voD1 Hx o 22 (] voo2
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 Circuit

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

-~ o
Q 5 8 2 g k 3
g £ 8828 2
- I = B I i | | o | fom | o | ~
18 17 16 15 14 13 12
HS2 [] 19 11 I HsX
HS1 ] 20 10 [] Hay
HSO [] 21 9 [1 Hax
32R501-6/32R501R-6
RDX t 22 6 Channels 8 1 Havy
RDY [] 23 7 I H3X
WC [] 24 6 [] Hz2y
RW (] 25 O 5[] H2X
26 27 28 1 2 3 4
=T =T =T T T T T
* a X > X >
B o 2§ 8% %
*Must remain open
28-Lead PLCC
58 Lk > x
[SIN¢) [S R4 o
22222888k Ek32
28 27 26 25 24 23 22 21 20 19 18
WUS []29 170
WDI [ 30 16
vCC O3 150
HS2 32 14 f1
HS1 Gas 32R501-8/32R501R-8 13
34 120
HSo 1 8 Channels
RDX {35 1
RDY (36 100
WC 37 sf
RW fj3s 8
N/C [ 39 O 7h
%0 4 42 4 4 1 2 3 4 5
0 O H O X > 0 O X >
Q ==
S3BL 2325535z
“Must remain open
44-Lead PLCC
1-64
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Circuit

THERMAL CHARACTERISTICS: 0Oja

24-lead SOL 80°C/W 32-lead FLATPACK 95°C/W

28-lead PDIP 55°C/W sow 55°C/W
PLCC 65°C/W 40-lead PDIP 45°C/W
SOL 70°C/W 44-lead PLCC 60°C/W
Flatpack 100°C/W

ORDERING INFORMATION

PART DESCRIPTION | ORDER NO. | PKG. MARK

SSI 32R501
4-Channel SOL SS132R501-4CL 32R501-4CL
6-Channel Flatpack SSI 32R501-6F 32R501-6F
6-Channel PLCC SSI32R501-6CH 32R501-6CH
6-Channel SOL SSI 32R501-6CL 32R501-6CL
6-Channel PDIP SSI 32R501-6CP 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 SS132R501-8CH 32R501-8CH

SS132R501R
4-Channel SOL SSI32R501R-4CL 32R501R-4CL
6-Channel Flatpack SSI 32R501R-6F 32R501R-6F
6-Channel PLCC SSI32R501R-6CH 32R501R-6CH
6-Channel SOL SSI 32R501R-6CL 32R501R-6CL
6-Channel PDIP SSI 32R501R-6CP 32R501R-6CP
8-Channel Flatpack SS1 32R501R-8F 32R501R-8F
8-Channel SOW SSI 32R501R-8CW 32R501R-8CW
8-Channel PDIP $SI 32R501R-8CP 32R501R-8CP
8-Channel PLCC SS132R501R-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.

Ne
-Silicon Systems, Inc., 14351 Myford Road, Tustin CA 92680, (714) 731-7110, TWX 910-595-2809
0888 ©1988 Silicon Systems, Inc.
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INNOVATORS INJINTEGRATION

SSI 32R510A/510AR
vk ™ 2, 4, 6-Channel
J ﬂ(j‘ Read/Write Device

July, 1988
DESCRIPTION FEATURES
The SSI 32R510A is a bipolar monolithic integrated e High performance:
circuit designed for use with a center-tapped ferrite - Read mode gain = 100 V/V
recording head. It provides a low noise read path, write - Input noise = 1.5 nV/VHz max.
current control, and data protection circuitry for as - Input capacitance = 20 pF max.
many as 6 channels. The SSI 32R510A requires +5V - Write current range = 10 mA to 40 mA
and +12V power supplies and is available in a variety .
of packages. * Enhanced system write to read recovery time

* Power supply fault protection
The SSI32R510AR performs the same functionasthe o pjug compatible to the SSI 32R117
SSI32R510A with the addition ofinternal 750Qdamp- 1. gned for center-tapped ferrite heads

ing resistors.
g * Programmable write current source
* Write unsafe detection

* TTL compatible control signals
* +5V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
(6-Channel)
VDDt vcc GND Wus VvDD2 veT
. AP Hso 1 28[] Hs1
CS ]2 27[] Hs2
~ ] wmooe HoX GND []3 26[] WDI
‘ ECT
SELI HoY HoX [{4 25[] VDD1
HIX Hoy [Js5 24E| VDD2
£
Fox E['L HY H1X [J6 23[] ver
roY [} H2X
v H1Y 07 gonsions 22[1 H5X
] - -6
LT - Hax [j8 327510ARS o111 Hsy
] Ha2y [Jo 20[] H4X
H3Y
woi [ i RW [J10 19[] HaY
— ey we [|11 18[] Hax
o R | Hsx NC [|12 17[] HaY
K =] DETECTOR
T HSY RDX |;13 16[] WUS
o[k RDY []14 15[] vee
Hst [
Hs2 [ ===
CAUTION: Use handling procedures necessary

for a static sensitive component.
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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
forthe CS & R/W inputs to force the device into a non-
writing conditionif 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 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 eurrentis 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

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 are inphase
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

0788

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HS0-HS2 | Head Select

CS 1 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
WDI I 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 * Wirite 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. 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 -0.3to +6 VvDC
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) 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 -65 to 150 °C
Lead Temperature PDIP, Flat Pack

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

(20 sec Reflow) 215 °C
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SSI 32R510A/510AR
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 vcC 4.5 5.0 55 vDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R510A only 500 2000 Q
RCT Resistor RCT | w =40 mA, see Note 124 130 136 Q
Write Current w 10 40 mA
Junction Temperature Range Tj +25 +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/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 = +125°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, IW =40 mA, 800 mw
RCT =0Q
Write Mode, IW = 40 mA, 600 mw

RCT = 130Q
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SSI 32R510A/510AR
2, 4, 6-Channel
Read/Write Device

0788

DC CHARACTERISTICS (continued)

DIGITAL /O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
VIH Input High Voltage 2.0 VvDC
L Input Low Current VIL = 0.8V -0.4 mA
1IH Input High Current VIH = 2.0V 100 pA
VOL  WUS Output Low Voltage IOL =8 mA 05 VvDC
IOH  WUS Output High Current | VOH = 5.0V 100 pA
WRITE MODE
Center Tap Voltage (VCT) Write Mode 6.0 VvDC
Head Current (per side) Wirite Mode, 0<VCC<3.7V, -200 +200 HA
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 mMA/MA
Unselected Head Leakage Current 85 HA
RDX, RDY Output Offset Voltage Write/Idle Mode -20 +20 mV
RDX, RDY Common Mode Write/Idle Mode 5.3 vDC
Output Voltage
RDX, RDY Leakage RDX, RDY = 6V -100 +100 HA
Write/Idle Mode
READ MODE
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 HA
Input Offset Voltage Read Mode -440 +440 mV
Common Mode Output Voltage Read Mode 4.5 6.5 VvDC
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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 pH,

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 A"
RL(RDX), RL(RDY) = 1 KQ
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, 1.5 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
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
Output Current AC Coupled Load, 21 mA
RDX to RDY
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SSI 32R510A/510AR

2, 4, 6-Channel

Read/Write Device

0788

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
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 1.6 8.0 us
WUS, Unsafe to Safe - TD2 Iw=35mA 1.0 us
Head Current (Lh = 0 pH, 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
AVAVAVAVAVA YA
44— 02 —) 4—1 —P
Wus 7
—) TD3 !
HEAD | / \ / \ / \
CURRENT
(Ix-ly) |

FIGURE 1: Write Mode Timing Diagram
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READ
DATA

1.

+5V

2K

P| MICROPROCESSOR ¢

100 pF

+1
see Note 4 ‘L_J
<

=

see Note 1
RCT

1

VCC VDD1 VDD2 VCT

|

wus HoX

Hoy
RW H1X

LOGIC
SUPPORT

h 4

Ts H1Y

FILTER h
h 4

see Note 3

H2X

H2y
SSI32R510A
RDX H3X

{1
11

c
oK AMPLIFIER I

z LEVEL
a b QUAL

$§S132P541 READ DATA PROCESSOR

' A | rov Hov

H4X

H4y

NOTES
An external resistor, RCT, given by; RCT = 130 (40/lw) where Iw is the zero-peak write currentin mA, can

v

HSn H5Y

WC GND

see Note 2

C b B L

RWC %
see Note 5 >

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

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

TS 1 18[] Hso cs [ 20[] HsO TS O1 22[] Hso
GND []2 17[1 woi GND [J2 191 wpI GND []2 21[] Hs1
NC [3 16[] vDD1 NC []3 18[] vDD1 Hox []3 20[] wp!
Hox []4 15[] vDD2 NC [ 17[] vDD2 Hoy [l4 19[] vDD1
Hoy [J5 2R=t™2 14[] veT HOX [5 sorsioaz 16[ VCT HIX (|5 18[] vDD2
RW [|6 13[] HiX Hoy [J6 32™"AR2 451 Hix HIY [J6 J2RS10A4 4700 ver
wc [J7 12[] H1Y NC []7 14[] H1Y H2x [J7 16[] H3X
RDX []8 11[] wus RW []|8 13[] wus Hay [[s 15[] H3Y
RDY []o 10[] vce wc []9 12[] vce RW []9 14[] WUS

RDX []10 11[] RDY wc [J1o 13[] vee
18-lead PDIP RDX [t 1211 ROV
20-lead SOL
x 0 o - 5 22-lead PDIP
am oo oo - r "
HoY c{ 821wz 2625 vDD1
HoXx 3 2 1 24 23— wpi
H1X 16 2401 VDD2
Wiy 7 23h ver [21)' 4 I— 211 vDbD1 Hso [1 28:] HS1
Hex ds 332":;:;10%-56 22l Hsx HiIx 15 201 vDD2 TS [2 27[] Hs2
9 H5Y HiY C——6 32R510A-4 -] mo— /o3 § GND [3 26] WDI
32R510AR-4
H4X Hox C—7 181 HaX Hox []4 25[] vDD1
H4Y Hey |8 17— Hay Hoy [}5 24[] vDD2
RW o 161 NC H1X [le 23[] vCT
C X > 0o 0 > X
e Rgzx2¢e WC 1041 12 13 14 1S NC HIY [07  sopstons 22[] H5X
Hax [Js 32RE10ARE 5111 HsY
28-lead PLCC Aox ———— | E—ws [ 1
RDY [ ] VCC H2Y [j9 20[] H4X
24-lead Flatpack, SOL RW [}10 19]] Hay
we [[11 18[] H3X
NC [J12 17[] H3Y
THERMAL CHARACTERISTICS RDX []13 16[] wus
. ) RDY []14 15[] vce
PACKAGE Oja | PACKAGE QJja
28-lead PDIP,
18-lead  PDIP 140 | 28-lead | Flatpack 100 Flatpack, SOL
20-lead SOL 95 PLCC 65
22-lead PDIP 65 PDIP 55
24-lead | Flatpack 105 SOL 70
SOL 80

1788 1-75



SSI 32R510A/510AR

2, 4, 6-Channel

Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI132R510A
2-Channel PDIP SSI 32R510A-2P 32R510A-2P
2-Channel SOL SSI 32R510A-2L 32R510A-2L
4-Channel SOL SSI32R510A-4CL 32R510A-4CL
4-Channel Flatpack SSI 32R510A-4F 32R510A-4F
4-Channel PDIP SSI132R510A-4CP 32R510A-4CP
6-Channel PDIP SS132R510A-6CP 32R510A-6CP
6-Channel SOL SSI1 32R510A-6CL 32R510A-6CL
6-Channel Flatpack SSI 32R510A-6F 32R510A-6F
6-Channel PLCC SSI 32R510A-6CH 32R510A-6CH

SSI1 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 SSI1 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.
j YM

14351 Myford Road, Tustin, CA 92680 (714) 731-7110, TWX 910-595-2809

©1988 Silicon Systems, Inc.




INNOVATORS IN JINTEGRATION

SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

ilicm ﬂ‘f{tm{ "‘

DESCRIPTION

The SSI32R511 is a bipolar monolithic integrated cir-
cuit designed for use with a center-tapped ferrite re-
cording head. The SSI32R511 offersthe performance
upgrades ofthe SSI32R510A, along with theimproved
pin arrangement of the SSI 32R501. It provides a low
noise read path, write current control, and data protec-
tion ciruitry for as many as 8 channels. The SSI32R511
requires +5V and +12V power supplies and is available
in a variety of packages.

The SSI 32R511R performs the same function as the
SS132R511 with the addition of internal 750Q damping
resistors. The SSI32R511M and SSI32R511RM are
functionally equivalent to the SSI 32R511 and SSI
32R511R however, they have the mirrorimage pin ar-
rangement to simplify layout when using multiple de-
vices.

August, 1988
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 SSI1 32R501/501R

* Designed for center-tapped ferrite heads

* Programmable write current source’

* Easily multiplexed for larger systems

¢ Includes write unsafe detection

* TTL compatible control sighals

* +5V, +12V power supplies

* Mirror image pin arrangements

0888

BLOCK DIAGRAM

vDD1 VvCC GND wus vDD2 VvCT

PIN DIAGRAM

| mope
SELECT

a

RDX

RDY

WD [_J‘

Hso

HS1

HS2

wc

1 MULTIPLEXER

Hox [] 1 32 [] aND

Hoy [] 2 31 [] Ne
HoxX HIX[] 3 0[] TS
Hoy HiY [] 4 29 [] RW
HIX H2x [ s 28 [] we
. Hay [] 6 27 [] ROY
HeX Hax [ 7 26 |] RDX
Hay Hav [| 8 J2RS1EH 5 1] hiso
Hax X9 Ghannes 26 [ HS1
Hay Hay [] 10 23 [] Hs2
Hax Hsx [ 11 22 [] vee
ey sy [] 12 21 [] woi
HX Hex [] 13 20 [] wus
Hev Hey [] 14 19 [] voo1
Hox Hx [] 15 18 |1 voo2
ey Hry [} 16 17 ] vet
H7X

32-LEAD SOW

1-77

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




SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

CIRCUIT OPERATION

The SSI132R511 givesthe userthe ability to address up
to 8 center-tapped ferrite heads and provide write drive
orread amplification. Head selectionand 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 controlline is opened acciden-
tally.

TABLE 1: MODE SELECT

CS RW MODE
0 0 Write
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 SSI32R511 as a current switch and ac-
tivates the Write Unsafe (WUS) detector circuitry.
Write currentis toggled between the 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

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 120Q x 40 /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 32R511 as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are drivenby 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 high impedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

1-78
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

0888

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

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

WUS o* Wirite 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

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

vCcC - +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.

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

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3t0 +14 vDC
DC Supply Voltage VDD2 -0.3to +14 vDC
DC Supply Voltage VvCC -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 -0.3to0 +14 vDC
Write Current Zero Peak w 60 mA
RDX, RDy Output Current lo -10 mA
VCT Qutput Current Iver -60 mA
WUS Output Current Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temperature PDIP, Flat Pack

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

(20 sec Reflow) 215 °C
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SSI 32R511/511R
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 vDC
DC Supply Voltage vCC 45 5.0 55 vDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R511 only 500 2000 Q
RCT Resistor RCT* | w=40mA 114 120 126 Q
Write Current w 10 40 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 40 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 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 mw
RCT = 0Q
Write Mode, IW = 40 mA, 610 mw

RCT = 120Q

1-80
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL I/0
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 VvDC
VIH Input High Voltage 2.0 VvCC vDC
+0.3
liL Input Low Current VIL=0.8V -0.4 mA
IH Input High Current VIH = 2.0V 100 LA
VOL  WUS Output Low Voltage IOL=8mA 0.5 vDC
IOH  WUS Output High Current VOH =5.0V 100 HA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.0 VDC
Head Current (per side) Write Mode, -200 200 HA
' 0<VCC<37V,

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 5.3 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY = 6V -100 100 LA

Write/Idle Mode
READ MODE
Center Tap Voltage Read Mode 4.0 vDC
Head Current (per side) Read or Idle Mode -200 200 HA

0<VCC<55V

0<VDD1<13.2V
Input Bias Current (per side) 45 HA
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 4.5 6.5 vDC
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and IW = 35 mA, Lh = 10 uH,

Rd = 750Q 32R511 only, 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 32R511 10K Q
32R511R 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
Differential Voltage Gain Vin=1mVpp @ 300 kHz,| 85 115 VIV
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, 1.5 nVA~Hz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R511,f=5 MHz ‘ 2K Q
Differential Input Resistance 32R511R, 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
Output Current AC Coupled Load, +2.1 mA
RDX to RDY

1-82
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

0888

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 . 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
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 =35 mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 Iw =35 mA 1.0 us
Head Current (Lh = 0 pH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
A VAVAVAVAVA YA
«— TD2 —->| <«— TD1 >
wus ] \ J
—»| |4—TD3
WEAD | [\ /—\_/ \
CURRENT
(x-ly) |

FIGURE 1: WRITE MODE TIMING DIAGRAM
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

REA
DATA

1.

| MICROPROCESSOR i¢

LOGIC

DK} o

|4 SUPPORT

FILTER ‘—\
~

CK

D

LEVEL
QUAL

§81 32P541 READ DATA PROCESSOR

AGC
AMPLIFIER

NOTES

RWC %
see Note 5 >

+5V +12v
see Note 4 ’
100 pF £ see Note 1
= RCT
04w
- VCC VDD1 VDD2 VCT
see Note 2
wus HOX
>
HoY
HIX
» RW = §
HIY
» TS HaX
HeY | —&- %
HaX
seo Note 3 $5132R511 g—"
1 RDX HaY
Hax
-
a]l RDY = 3“‘
I Hay
HEX
= §—0
H5Y
HBX
HeY | —&= 3
H7X
-
HTY
WC  GND

An external resistor, RCT, given by; RCT = 120 (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.
Damping resistors not required on 32R511R 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 32R511 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 32R511. 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 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

Hox [] 1 28 [] GND GND [] 1 28 [] HoX
Hoy [] 2 27 [] ne ne [ 2 27 [] Hoy o
Q 5 8 @ a & x
Hix [] 3 26 [] T3 TS s 26 [] HIX g 2 2 ¢ 2 ¢ &
v o o | | fn | — — o
HY [] 4 25 [] RW RV [] 4 25 [] H1 (18 17 16 15 12 13 12 )
H2X [] 5 24 []we wc]s 24 [] H2x HS2 [} 19 11 [1 H5X
HaY [ & 23 [] RDY RDY d 6 23 [] Hay HS1 [] 20 10 1 H4y
07 smsie 2] ox [ 32R511M-6/ H
Hax [} 7 -6/ 22 [] RDX R 7 32R511RM-6 22 [] H3
Bl A HSO [] 21 9 [1 Hax
6
Hay [| 8 Chamois 2! [] Hso HSo [| 8 Chamnels 21 [] HaY RDX [ 22 sms;gal/aznsnns s h wHay
annels
Hax [ 9 20 [] Hs1 HS1 [] o 20 [] Hax
RDY [} 23 7 [0 H3X
Hay [] 10 19 [] HS2 Hs2 [ 10 19 [] Hay
WC [| 24 6 {1 Hay
HsX [] 11 18 [] vee vce E 1 18 [] HsX
RW [} 25 51 H2X
HsY [] 12 17 [] wol woi [] 12 17 [] HsY 26 27 28 1 2 3 a4
J =T =T =T T T —J
vet [ 13 16 [] wus wus [] 13 16 [] veT 9 2 2 3z % zz
vop2 [] 14 15 [] vDD1 voD1 [ 14 15 [] voD2 © 8 x 2 x <
28-Lead PLCC
28-Lead SOL 28-Lead SOL
Mirror Image
Hox [] 1 32 [] GND GND [] 1 32 [] Hox GND [] 1 24 ] ne
Hov [] 2 31 [] nC Ne [ 2 31 [] Hoy we [ 2 23 [] T8
HIX [] 3 30 [] T8 5[] 3 30 [] HIX Hox [] 3 22 [] RW
HIY [] 4 29 [] RW RW[] 4 29 [] H1Y Hoy [] 4 21 [J we
HX [] 5 28 [] we wc[]s 28 [] HaX HIX[]| 5 20 [] RDY
H2Y [] 6 27 [] RDY RDY [] & 27 [] Hay HiY[| 6 3322:551111;: 19 [] RDX
Hax [} 7 26 [] RDX ROX [| 7 26 [] Hax HX [ 7 Cha:,‘e,s 18 [] Hso
32R511-8/ 32R511M-8/
HaY [] 8 o ine 25 [] HSO HSO [] 8 Lonerirnes 25 [ H3Y Hey [| 8 17 [] Hs1
Hax [] o Chaﬁnels 24 [] Hs1 Hs1[] o Chagne,s 24 [] Hax H3X [] 9 16 [] vec
Hay [] 10 23 [] HS2 Hs2 [] 10 23 [] Hay Hay [} 10 15 [] woi
HeX [] 11 22 [] vee vee [ 11 22 [] HsX vet [ i 14 [] wus
Hsy [] 12 21 [] wol wol [] 12 21 [] Hsy vbp2 [] 12 13 [] voD1
Hex [] 13 20 [] wus wus [] 13 20 [] Hex
Hey [] 14 19 [] vDD1 vDD1 [] 14 19 [] HeY 24-Lead SOL
H7X [] 15 18 [] vbD2 voD2 [] 15 18 [] H7X
H7Y [] 16 17 ] ver vet [] 16 17 [] H7Y
32-Lead Flatpack, SOW 32-Lead SOW

Mirror Image
0888 1-85



SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS (Continued)

Hox [] 1 40 [] GND
Hoy [] 2 39 []Ne
Ne []a 38 [] NC
e []a 37 [] NC
HIX [] 5 36 [] TS
HIY ] & 35 [] RW
H2x [ 7 34 [Jwe
. Hey [| 8 33 [] RDY
Hax [] o 32 [] RDX
Hay [] 10 31 [] Hso
Hax [] 11 30 [] HS1
Hay [] 12 29 [] Hs2
HsX [] 13 28 ] vee
HsY [] 14 27 [Jwol
Hex [] 15 26 [] wus
Hey [] 16 25 [1 Ne
Ne [ 17 24 [ NC
Ne [] 18 23 [] vDD1
H7X [] 19 22 [] vbD2
H7Y [} 20 21 [] ver
40-Lead PDIP

wus
WDI
vce
HS2
HS1
HSO
RDX
RDY
wC

N/C

K

8 8 9 8 8 8 8 8

.

80 Nne
%p Nne
3P NC
&0 Nne
P NC
80 vDD1
R p vDD2
2P ver
8p H7Y
o1 H7X
s NC

32R511-8/32R511R-8

NC o8&
NC g2

Cs &

44-Lead PLCC

THERMAL CHARACTERISTICS: Qja

NC [ &
GND O &
HOX O -
HOY @ »
NC [ «
NC [ »
HIX [ &
HIY [ »

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

SOL 70°C/W
32-lead FLATPACK | 95°C/W

sow 55°C/W
40-lead PDIP 45°C/W
44-lead PLCC 60°C/W
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SSI 32R511/511R
4, 6, 8-Channel Ferrite
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SS132R511
4-Channel SOL SS132R511-4CL 32R511-4CL
6-Channel PLCC SS132R511-6CH 32R511-6CH
6-Channel SOL SSI132R511-6CL 32R511-6CL
8-Channel Flat Pack SS132R511-8F 32R511-8F
8-Channel SOW SS132R511-8CW 32R511-8CW
8-Channel PDIP SSI132R511-8CP 32R511-8CP
8-Channel PLCC SS132R511-8CH 32R511-8CH

SSI32R511R

4-Channel SOL

SS132R511R-4CL

32R511R-4CL

6-Channel PLCC

SSI32R511R-6CH

32R511R-6CH

6-Channel SOL

SS132R511R-6CL

32R511R-6CL

8-Channel Flat Pack SSI132R511R-8F 32R511R-8F
8-Channel SOW SSI1 32R511R-8CW 32R511R-8CW
8-Channel PDIP SSI132R511R-8CP 32R511R-8CP

8-Channel PLCC

SS132R511R-8CH

32R511R-8CH

SSI 32R511M

6-Channel SOL

SSI 32R511M-6CL

32R511M-6CL

8-Channel SOW SSI32R511M-8CW 32R511M-8CW
SS132R511RM
6-Channel SOL SSI 32R511RM-6CL 32R511RM6CL

8-Channel SOW

SSI 32R511RM-8CW

32R511RM-8CW

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.

Silicon Systems Inc., 14351 Myford Road, Tustin

0888

CA 92680, (714) 731-7110, TWX 910-595-2809

©1988 Silicon systems, Inc.
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INNOVATORS IN JINTEGRATION

’ SSI 32R512/512R
. " 8 & 9-Channel Thin Film
J ﬂ({ Read/Write Device

August 1988
DESCRIPTION FEATURES

The SSI132R512/512R Read/Write devices arebipolar High performance:

monolithic integrated circuits designed for use with Read mode gain = 150 V/V

two terminal thin film recording heads. They provide a Input nolse = 0.85 nV/vHz max.

low noise read amplifier, write current control and data Input capacitance = 40 pF max.
protection circuitry for eight or nine channels. Power Write current range = 10 mA to 40 mA
supply fault protectionis provided by disabling the write Head voltage swing = 7 Vpp

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

write to read recovery time is significantly improved by
controlling the read channel common mode output * Enhanced system write to read recovery time
voltage shift in the write mode. They require +5Vand * Power supply fault protection
+12V power supplies and are available in a variety of Plug compatible to the SSI 32R501 & SSI 32R511
package configurations. A mirrorimage pinout option
is available to simplify flex circuit layoutin multiple R-W  * Compatible with two & three terminal thin film heads
device applications. The SSI32R512R option pro- e write unsafe detection
vides internal 1000Q damping resistors.

* 45V, +12V power supplies

* Mirror image pinout option

BLOCK DIAGRAM PIN DIAGRAM
VvDD1 vCC GND wus VvDD2
O Hox [] 1 32 [JGND GND [] 1 32 []Hox
Hoy [] 2 31 [INC NC (] 2 31 ] Hoy
lm.& HiIX [] 8 3 [ITS TS 3 30 [JH1X
DETECTOR e HIY [] 4 29 []RW RW I 4 29 [JH1Y
oY HX ] § 28 Jwe we s 28 []Hax
HIX H2y [| 27 [JRDY RDY [] 6 27 [JHay
ROX () ; : vy HaX [| 7 26 [JRDX  RDX [] 7 26 []Hax
| MULTIPLEXER Hay [| 8 25 []HSO Hso [] 8 25 []Hay
Hex Hax [| 9 24 []Hs1 Hs1 ] 9 24 []Hax
Hey Hay [] 10 23 []Hs2 Hs2 [] 10 23 [] Hay
Hax Hsx [ 11 2 jvcc  veec [ 1 22 []HsX
Hay HsY [| 12 21 [Jwbli wDI [] 12 21 [JHsY
o Hex [] 13 20 fwus wus (] 13 20 []Hex
ey Hey [| 14 19 [JvbD1 vDD1 [| 14 19 []HeY
H7X [] 15 18 [JvDD2 VDD2 [| 15 18 (] H7X
HsX HrY [ 16 17 NG ne [ 16 17 [THry
H5Y
HeX
32-LEAD SOW, 32-LEAD SOW
v FLATPACK 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 shownin Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing conditionif 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=_we
RWC

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

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

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

« Device in read mode
» No write current

» WDI frequency too low
= Device not selected

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

resistor value should be chosen such that lw Rw<3.0V
for an accompanying reduction of (Iw)? 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 HSo HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
0 = Low level 1 = High level
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS3 1 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

WDl | 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

VvCC - +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 VvDC
VCC -0.3to +7 VvDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 vDC
WUS Pin Voltage Range Vwus -0.3t0 +14 vDC
Output Current RDX, RDY lo -10 mA
WUuS lwus +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
VvDD2 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 pHA
VCC Supply Current Read Mode - - 75 mA
Write Mode - - 56 mA
Idle Mode - - 60 mA
Power Dissipation (Tj = +135°C) Read Mode - - 800 mw
Write Mode: Iw = 20 mA, - - 1000 mw
VDD2 = VDD1
Write Mode:Iw = 40 mA, - - 1140 mwW
VDD1 - VDD2 = 3.0V
Idle Mode - - 500 mw
Input Low Voltage (VIL) - - 0.8 VvDC
Input High Voltage (VIH) 2.0 - - vDC
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 VDC
VDD Fault Voltage 8.5 - 10.0 VDC
VCC Fault Voltage 35 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0<VCC <3.5V | -200 - +200 HA
0<VDD1 <8.5V
Read/ldle Mode -200 - +200 HA
0<VCC <5.5V
0<VDD1 <13.2V
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

0888

WRITE CHARACTERISTICS

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

and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN. | NOM MAX | UNITS
WC Pin Voltage (Vwc) - |[1.6515% - Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R512R 800 1000 1350 Q
32R512 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) = 1KQ.

PARAMETER CONDITIONS MIN | NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 125 - 175 | VNV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 25 - - MHz
-3dB | [Zs|<5Q, Vin=1 mVpp @ 300 kHz | 45 - - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.62 | 0.85| nviVHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 40 pF
Differential Input 32R512R | Vin=1mVpp, f=5MHz 390 - - Q
Resistance 32R512 | Vin=1mVpp, f=5MHz 640 - - Q
Dynamic Range DC input voltage where gain -3 - 3 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 | - [ 4360 mV
RDX, RDY Common Mode Read Mode 22 [ 29 | 36| VDC
Output Voltage Write Mode - 29 - 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

SWITCHING CHARACTERISTICS (See Figure 1)
Unless otherwise specified, recommended operating conditions apply, iw =20 mA, Lh=1.0uH, 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
CcS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6
HSn
HSO, 1, 2to any Head Delay to 90 % of 100mV 10MHz - 04
Read signal envelope
WUSs
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50 % points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WDI has 50 % duty cycle and - 1 ns
1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns

AVAVAVAVAVA A
- | | €«— TD1 —»
e [\ L

(Ix-ly)

FIGURE 1: WRITE MODE TIMING DIAGRAM
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

APPLICATIONS INFORMATION

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

TABLE 3: KEY PARAMETERS UNDER WORST CASE INPUT NOISE CONDITIONS

PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVHz
Differential Input Resistance (Min.) 32R512R 539 595 Q
32R512 1200 1500 Q
Differential Input Capacitance (Max.) 34 36 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.) 38 40 pF

0888
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SSI 32R512/512R

8 & 9-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

Hox [] 1 32 []GND
Hoy [} 2 31 [InC
HiIX [| 3 30 []CS
H1Y [] 4 29 [ RW
Hex [] 5 28 [we
H2y [| 6 27 [1RDY
H3X q 7 26 [] RDX
Hay [| 8 25 [1HSo
Hax [} o 24 [ Hs1
Hay [| 10 23 []Hs2
Hex ] 11 22 fjvce
HsY [| 12 21 [Jwol
Hex [] 13 20 [Jwus
Hey [] 14 19 {] vDD1
H7X [] 15 18 [] vDD2
H7Y [| 16 17 [Inc
8-Channel
32-Lead SOW
Hox [ 1 34[]anp
Hov [] 2 33 []Hs3
mix s 32[]cs
Hiv [] 4 31 []rW
wx [ s 30 [Jwe
vy [ 6 29 [] RDY
Hax [ 7 28 [] RDX
Hay [1 8 27 {J Hso
Hax [] o 26 [J st
ey [] 10 25| Hs2
Hsx [ 11 24 gvcc
Hsy [ 12 23 [Jwol
Hex [ 13 22 gwus
Hev [ 14 21 [] voo1
H7XE 15 20 gvpnz
wrv [ 16 19 [JHey
ne [ 17 18 [] Hex
9-Channel
34-Lead SOL

GND [] 1 32 [] Hox
Ne [l 2 31 [] Hoy
CsS[] 3 30 [JHix
RW [ 4 29 [JH1Y
wc [ s 28 [ H2x
RDY [| 6 27 [JH2y
RDX [ 7 26 []H3X
HSo [] 8 25 [] HaY
Hs1[] 9 24 [] Hax
Hs2 [] 10 23 [] Hay
vce [ 1 22 []H5X
woI [} 12 21 [Jusy
wus [] 13 20 [] Hex
vDD1 [ 14 19 [JHeY
vDD2 [] 15 18 [] H7X
NC [] 16 17 [JH7Y
8-Channel
32-Lead SOW
Mirror
GND []1 34[] Hox
Hs3 [ 2 a3[] Hov
TS []3 32[] Hix
RW [ 4 31 [] HiY
we []s 30 [] Hex
RoY (16 29[ Hay
Rox []7 28 [] Hax
Hso []8 27(] Hay
Hs1 []o 26 [] Hax
us2 [] 10 25[] Hay
vee [ 11 24{] Hsx
wol [] 12 23] Hsy
wus [] 13 22[] Hex
voot [] 14 21 [] Hey
voz [] 15 20[] Hrx
Hey [ 16 19[] Hry
HexX E 17 18] NC
9-Channel
34-Lead SOL
Mirror
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

THERMAL CHARACTERISTICS: @ja

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 SSI 32R512-8CW 32R512-8CW
9-Channel SOL SSI 32R512-9CL 32R512-9CL
SSI 32R512R with Internal Damping Resistor
8-Channel SOW SSI 32R512R-8CW 32R512R-8CW
9-Channel SOL SSI 32R512R-9CL 32R512R-9CL
SSI 32R512M Mirror Image
8-Channel SOW SSI 32R512M-8CW 32R512M-8CW
9-Channel SOL SSI 32R512M-9CL 32R512M-9CL
SSI1 32R512RM Mirror Image with Damping Resistor
8-Channel SOW SSI 32R512RM-8CW 32R512RM-8CW
9-Channel SOL SSI 32R512RM-9CL 32R512RM-9CL

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.

zéam stoms

Silicon Systems, Inc., 14351 Myford Road, Tustin CA 92680, (714) 731-7110, TWX 910-595-2809

0888 ©1988 Silicon Systems, Inc.
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SSI 32R514/514R

INNOVATORS INJINTEGRATION

“f- " 2, 4, 6-Channel
J ﬂd‘ Read/Write Device

August, 1988

DESCRIPTION FEATURES

The SSI132R514/514R Read/Write devices are bipolar ¢ High performance:

monolithic integrated circuits designed for use with - Read mode gain = 150 V/V
center-tapped ferrite recording heads. They provide a - Input nolse = 1.5 nV/VHz max.

low noise read amplifier, write current control and data - Input capacitance = 20 pF max.
protection circuitry for as many as six channels. The - Write current range = 10 mA to 40 mA

SSI 32R514R 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
sequencirtllg- Systeg ;vrite to rlfad r:cove;y t':me isl * Plug compatible to the SSI 32R117 & SSI 32R510A
significantly improved by controlling the read channe q y
common mode output voltage shift in the write mode. * Designed for center-tapped ferrite heads
The SSI 32R514 is available in a variety of package ~ * Programmable write current source
and channel configurations. * Write unsafe detection

¢ TTL compatible control signals

* +5V, +12V power supplies

BLOCK DIAGRAM

VvDD1 vCC GND wus vDD2 VCT

TAP
DRIVER Hox

H1X

RDX

H1Y

MULTIPLEXER

RDY

WDI

H3Y
Hax
HSo Hay
HS1 H5X
HS2 4

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

CIRCUIT OPERATION

The SSI 32R514 addresses up to six center-tapped
ferrite heads providing write drive or read amplification.
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 RW,
willforce the device into a non-writing conditioniif either
control line is opened accidentally.

TABLE 1: MODE SELECT

(3] 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=Dont care
WRITE MODE

The write mode configures the SSI 32R514 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the X and Y side of the selected head on each high to
low transition of the Write Data Input (WDI).

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:
lw = 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 faultorpower supply sequencing. Additionally,the
write unsafe detection circuitry monitors voltage tran-
sitions 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 transi-
tions on pin WDI, 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
external resistor, RCT, given by RCT < 130Q x 40/lw
(lw 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
currentthrough the X-side of the head, pin WDI mustbe
low when the previous read mode was commanded.

READ MODE

The read mode configures the SSI 32R514 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 inphase
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, 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 32R514/514R
2, 4, 6-Channel
Read/Write Device
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PIN DESCRIPTIONS

NAME 1]e] DESCRIPTION

HS0-HS2 1 Head Select

CS | Chip Select: a low level enables device

R/W | Read/Write: a high level selects Read mode

WUS o Wirite Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H5X 110 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

vce - +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.

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

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3t0 +14 vDC
DC Supply Voltage VvDD2 -0.3t0 +14 vDC
DC Supply Voltage vCcC -0.3to +6 vDC
Digital Input Voltage Range VIN -0.3toVCC +0.3 vDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current (0-pk) 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 -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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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN [ NOM | MAX UNITS
VDD1 DC Supply Voltage 10.8 12.0 13.2 VvDC
VCC DC Supply Voltage 4.5 5.0 55 vDC
Lh Head Inductance 5 15 uH
RD Damping Resistor 32R514 only 500 2000 Q
RCT* RCT Resistor Iw = 40 mA 123 130 137 Q
w Write Current (0-pk) 10 40 mA
Tj Junction Temperature Range +25 +135 °C

*For lw = 40 mA. At other lw 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
Write Mode, Iw = 40 mA, 800 mw
RCT = 0Q
Write Mode, Iw = 40 mA, 600 mw

RCT = 130Q
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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL I/O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL input Low Voltage 0.8 vDC
VIH Input High Voltage 20 VvDC
1L Input Low Current VIL = 0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 HA
VOL  WUS Output Low Voltage IOL=8mA 0.5 VvDC
IOH  WUS Output High Current VOH = 5.0V 100 pA
WRITE MODE
VCT Center Tap Voltage Write Mode 6.7 VvDC
Head Current (per side) Write Mode, -200 200 pA
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 mvV
RDX, RDY Common Mode Write/ldle Mode 53 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 HA
Write/Idle Mode
READ MODE
VCT Center Tap Voltage Read Mode 4.0 VDC
Head Current (per side) Read or Idle Mode -200 200 pA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (per side) 45 UHA
Output Offset Voltage Read Mode -615 +615 mV
Common Mode Output Voltage Read Mode 45 6.5 vDC
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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
Iw = 35 mA, Lh = 10 uH, Rd = 750 Q 32R514 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF. Recom-
mended 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 32R514 10K Q
32R514R 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
Differential Voltage Gain Vin = 1 mVpp @ 300 kHz 125 175 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,f =5 MHz 3.2K Q
32R514R, f = 5 MHz 500 1000 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VvDD1, 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 32R514/514R
2, 4, 6-Channel
Read/Write Device

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 100mV 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 Iw = 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 uH, 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

1-105




SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

R

<— TD2 —bl €—— TD1 —
wus \

—»| |4—TD3

HEAD \
CURRENT

(Ix-ly)

'FIGURE 1: WRITE MODE TIMING DIAGRAM

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables
3 &4 demonstrate this for several key parameters. Notice that underthe 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
Inputs Noise Voltage (max.) 1.1 15 nVAHz
Differential Input Resistance (min.) 32R514R 850 1000 Q
32R514 15.4 29.4 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.) 32R514R 500 620 Q
32R514 3.2 6.1 KQ
Differential Input Capacitance (max.) 10.1 10.3 pF
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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

0888

APPLICATIONS INFORMATION (continued)

+5V +12V

see Note 4 »
100 pF - L see Note 1
= RCT

01T
= VvCC  VDD1 VDD2 VCT
see Note 2
$| MICROPROGESSOR (¢ . wus HOX

‘ Hoy

b RW H1X
[ LOGIC

» SUPPORT
» TS H1Y
HaxX

FILTER ‘-‘ ,
Hay
see JN(°'° 3 SSI32R514
E I} RDX Hax
ﬂ . AGC Jl I RDY HaY
CcK AMPLIFIER

Hax
READ Q b LEVEL
DATA QUAL
Hay
HSX

$8I 32P541 READ DATA PROCESSOR

HSn
WDI HsY

RWC %
see Note 5

NOTES i

b B R

v v

1. An external resistor, RCT, given by; RCT < 130 (40/lw) where lw 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 32R514R 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.

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

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

FIGURE 2: TYPICAL APPLICATION DIAGRAM
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SSI 32R514/514R

2, 4, 6-Channel

Read/Write Device

PACKAGE PIN DESIGNATIONS (TOP VIEW)

TS 1 18 [] HSO cs 1 24[] Hso Hso [] 1 28 [] HS1
GND [] 2 17 [] WDI GND [ 2 23[] Hst CsS 2 27 [] Hs2
NG [3 16 [] vDD1 HoX [] 3 22[] wbl GND [] 3 26 [] WDI
HoX [] 4 15[] VDD2 Hoy []4 21[] vDD1 HoX [] 4 25[] VDD1
HOY [|5 garet®2 4[] VCT HIX [5 20[] vbD2 Hoy []5 24 ] vDD2
R/W []6 1300 HIX HIY [[6 gopsieq 191 VCT HIX [ 6 23] veT
32R514R-4
we 17 12[] H1Y Hox []7 18[] Hax HIY 7 gonsree 221 H5X
RDX [] 8 1] wus Hey [] 8 17[] Hay Hox [ PE 211 sy
RDY [] 9 10[] vee R/W (]9 16[] NC H2y ] o 20 [] H4xX
we 10 151 NC R/W [] 10 19 ] Hay
18-LEAD SOL RDX [] 11 14]] wus we [ 11 18]] Hox
RDY [] 12 13[] vee NC [ 12 17 ] Hay
RDX [] 13 16 ] wus
24-LEAD SOL
RDY [] 14 15[] vce
x 2 S - N B 28-LEAD SOL
$2mg2gsd °
/4 3 2 1 27 )
Hoy { 5 25 VDD1
HIX 6 24 1 VDD2
THERMAL CHARACTERISTICS
H1Y []7 23 1 veT
32R514-6
HeX g8 32R514R-6 22 1 HsX PACKAGE gja
H2Y [ 9 21 [] H5Y
! ! 18-Lead soL 100°C/W
R/W 10 20 j H4X
we d 11 19 P Hay 24-Lead SOL 80°C/W
LI L UL AL 28-Lead soL 70°C/W
O X > O > X
228328 28-Lead PLCC 65°C/W
28-LEAD PLCC
1-108
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SSI 32R514/514R
2, 4, 6-Channel
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R514 Read/Write IC
2-Channel SOL SSI 32R514-2CL 32R514-2CL
4-Channel SOL SSI 32R514-4CL 32R514-4CL
6-Channel SOL SSI 32R514-6CL 32R514-6CL
6-Channel PLCC SSI 32R514-6CH 32R514-6CH
SSI 32R514R Read/Write IC-with internal damping resistors
2-Channel SOL SSI 32R514R-2CL 32R514R-2CL
4-Channel SOL SSI 32R514R-4CL 32R514R-4CL
6-Channel SOL SSI 32R514R-6CL 32R514R-6CL
6-Channel PLCC SSI 32R514R-6CH 32R514R-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.

Silicon Systems Inc., 14351 Myford Road, CA 92680, (714) 731-7110, TWX 910-595-2809

0888 ©1988 Silicon Systems, Inc.
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SSI 32R515/515R

1 ™ 9, 10-Channel Ferrite
J ﬂ(’l Read/Write Device

INNOVATORS IN JINTEGRATION

August 1988
DESCRIPTION FEATURES
The SSI 32R515 is a bipolar monolithic integrated ci- ¢  High Performance
cuit designed for use with a center-tapped ferrite re- Read Mode Gain = 100V/V
cording head. It provides a low noise read path, write iz
current control, and data protection ciruitry for as many Input Noise = 1.5 nV/vHz max.
as 10 channels. The SSI 32R515 requires +5V and Input Capacitance = 20 pF
+12V power supplies and is available in a variety of

Write Current Range = 10 mA to 50 mA
* Enhanced system write to read recovery time
The SSI 32R515R performs the same functionasthe ¢ Power supply fault protection
SSI32R515 withthe addition of internaldamping resis- g
tors. The SSI 32R515M and SSI 32R515AM are ~  Designed for center-tapped ferrite heads
functionally equivalent to the SSI 32R515 and * Programmable write current source
SS1 32R515R however, they have the mirrorimagepin -«  |ncludes write unsafe detection
arrangement to simplify layout when using multiple de-
vices.g pifly lay 9 P * TTL compatible control signals
* +5V, +12V power supplies

* Mirror image package option

packages.

BLOCK DIAGRAM PIN DIAGRAM
VDD1 VCC  GND wus vDD2 VCT
Hox [ 1 34 []ano
Hov [] 2 33 [] Hs3
HiX [] 3 2 [T
Hiy [] 4 3t [] AW
Hx [ 5 30 [ we
Hzv | 6 2 (] ROY
Hax [} 7 28 [] RDX
Hor 18 opsyy 27 [1HS0
wx [0 SRSR 26 M wst
Hay [[ 10 O™ 25 [ nse
Hsx [ 11 24 [Jvee
Hsy [] 12 23 [Jwol
Hex [] 13 22 ] wus
HeY q 1 21 [] vopt
ux [] 1s 20 [] voo2
Hry [ 16 19 [] ver
Hex [ 17 18 [] Hey
34-LEAD SOL
CAUTION: Use handling procedures necessary
for a static sensitive component.

0888
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

CIRCUIT OPERATION

The SSI32R515 givesthe userthe ability to address up
to 10 center-tapped ferrite heads and provide write
drive or read amplification. Head selection and mode
control is accomplished using the HSn, CS and RIW
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

[ R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS3 HS2 HS1 HSO HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI32R515 as a current switch and ac-
tivates the Write Unsafe (WUS) detector circuitry.
Write current is toggled betweenthe Xand Y side ofthe
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

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
optimumresistorvalue is 96Q x 50/Iw (lwinmA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R515 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 high impedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS3 | Head Select

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
WDI | Wirite Data In: negative transition toggles direction of head current
HOX-H9X 1o X,Y head connections

HOY-H9Y

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

WC * Wirite 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 Read/Write 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 VvDC
DC Supply Voltage VvDD2 -0.3to +14 vDC
DC Supply Voltage VCC -0.3to0 +6 VDC
Digital Input Voltage Range VIN -0.3t0 VCC + 0.3 VvDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 VvDC
WUS Pin Voltage Range Vwus -0.3to +14 VvDC
Write Current Zero Peak Iw 60 mA
Output Current RDX, RD lo -10 mA
Output Current Ivet -60 mA
Output Current lwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Package Temperature PLCC, SO 215 °C.
(20 sec Reflow)
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SSI 32R515/515R
9, 10-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 vDC
Head Inductance Lh 3 15 uH
Damping Resistor RD | 32R515 only 500 2000 Q
RCT Resistor RCT* | w=50mA N 96 101 Q
Write Current w 10 80 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 50 mA. At othér 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 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 =50 mA, 900 mwW
RCT = 0Q
Write Mode, IW = 50 mA 660 mw
RCT =96Q
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

0888

DC CHARACTERISTICS (Continued)

DIGITAL 1/O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
ViL Input Low Voltage 0.8 vDC
VIH Input High Voltage 2.0 VCC vDC
+0.3
1L Input Low Current VIL=0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 HA
VOL  WUS Qutput Low Voltage IOL =8 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 LA
WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Center Tap Voltage VCT | Write Mode 6.0 VvDC
Head Current (per side) Write Mode, -200 200 LA
0<VCC<37V,
0<VDD1<8.7V
Write Current Range 10 50 mA
Write Current Constant “K” 2.375 2.625
Iwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 100 pA
RDX, RDY Output Offset Voltage Write/ldle Mode -20 +20 mv
RDX, RDY Common Mode Write/Idle Mode 53 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 nA

Write/Idle Mode

READ MODE
PARAMETER CONDITIONS MIN NOM MAX UNITS
Center Tap Voltage Read Mode 3.0 4.0 5.0 VDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (differential) 100 A
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 45 6.5 vDC
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING

Unless otherwise specified, recommended operating conditions apply and Iw =35 mA, Lh =10 uH, Rd =750Q
32R515 only, 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 5 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R515 10K Q
32R515R 458 610 763 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz,| 85 115 VIV
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 nVANHzZ
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R515, f = 5 MHz 2K Q
Differential Input Resistance 32R515R, f =5 MHz 373 735 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=0mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, +2.1 mA
RDX to RDY
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SSI 32R515/515R
9, 10-Channel Ferrite
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
Wirite Current

R/W to Read 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

S to Unselect Delay to 90% Decay 1.0 us
of Write Current
HSO0 - HS3 to any head Delay to 90% of 100 mV, 600 ns
10 MHz Read Signal
Envelope
WUS-Safe to Unsafe - TD1 lw =35 mA 1.6 8.0 us
WUS-Unsafe to Safe - TD2 Iw =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
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

HEAD
CURRENT
(Ix-ly)

—

LU N

4— TD2 —p|

wus \

| €—— TD1 —p

TD3

[\ A

FIGURE 1: Write Mode Timing Diagram

+5V +12V
see Note 4 r
100pF == 4 see Note 1
= RCT
OAuFTT
= 2K VCC VDD1 VDD2 VCT
| MICROPROCESSOR wus Hox
| HoY
H1X
» RW
N LOGIC
q SUPPORT HIY
» TS HaX

FILTER Hey
Hax

to all chips may be used.

see Note 2
see |N°" 3 $5132R515 g——‘
1 RDX H3y
<-4
oK AMPLIFIER ! Hay
READ Q D LEVEL H5X
DATA QUAL %
HSY
88132P541 READ DATA PROCESSOR Hex
H7X
H7Y
HaX
1. Anexternalresistor, RCT, given by; RCT = 96 (50/w) where Iw is the zero-peak write current in mA, can be used Hey
to limit internal power dissipation. Otherwise connect VDD2 to VDD1. HoX
2. Damping resistors not required on 32R515R versions.
3. Limit DC current from RDX and RDY to 100 uA and load capacitance to 20 pF. In multi-chip application these Hoy
outputs can be wire-OR'ed. WC  GND
4.  The power bypassing capacitor must be located close to the 32R515 with its ground returned directly to device

ground, with as short a path as possible.
5. To reduce ringing due to stray capacitance this resistor should be located close to the 32R515. Where this is not RwC
desirable aseries resistor can be used to buffer along WC line. In

lti-chip asingle resistor see Note 5

FIGURE 2: Applications Information
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SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW) -«
$88888¢c8%5¢%
EEEEEEEEEEER
WUS 020 17 1 H8X
WDI 3% 16 I H7Y
vce qgat 15 1 H7X
HS2 [ 32 14 I HeY
HS1 oo 32R515/32R515R 13 {1 HeX
HSO g 10 Channels 12 i HSY
RDX [ 35 11 I HSX
RDY (38 10 ] H4Y
WC & 9 {1 H4X
RW fjae 8 1 H3Y
N/IC % 7 1 H3X
40 4 42 43 4 1 2 3 4 5 6
e e I = e ==
22B8Z83::8%
44-Lead PLCC
Hox [] 1 34 [] GND GND [] 1 34 [] Hox
HoY [] 2 33 [] Hs3 HS3 [] 2 33 [] Hoy
HIX [| 3 32 [1TS 65[3 32 [] HIX
HIY [] 4 31 [] RW RW []4 31 [] HiY
Hex [ 5 30 []we wc[]s 30 [] H2x
Hay [ 6 2 [JROoY . ROY [] 6 29 [] Hay
Hax [ 7 28 [] RDX RDX [ 7 28 [] Hax
Hay [| 8 U [ Hso Hso [ 8 sorsism 2 ] Hay
wax [Jo F2RS1SR g6 [ st ust[o S2REISAM o6 17 hax
way [ 10 OMaMeE o5 N wsa ws2 [[10 O o5 7 pay
Hsx [ 11 24-[] vee vee [ 1 24 [] HX
HsY [] 12 23 [] woI woi [] 12 23 [] HsY
Hex [] 13 22 [] wus wus [] 13 22 [] Hex
Hey [] 14 21 [] voD1 voD1[] 14 21 [] Hey
H7x [] 15 20 [] vop2 vopz [] 15 20 [] H7X
H7y [] 16 19 [] ver vet [ 16 19 [] H7Y
Hex [] 17 18 [] HeY Hey [] 17 18 [] Hex
34-Lead SOL 34-Lead SOL
Mirror Image

2888 1-119



SSI 32R515/515R
9, 10-Channel Ferrite
Read/Write Device

THERMAL CHARACTERISTICS: @ja

34lead | SOL | 50°C/W
44-Lead | PLCC | 60°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SS1 32R515
9-Channel SOL SS1 32R515-9CL 32R515-9CL
10-Channel PLCC $SI 32R515-10CH 32R515-10CH
SSI 32R515R
9-Channel SOL SSI 32R515R-9CL 32R515R-9CL
10-Channel PLCC SSI 32R515R-10CH 32R515R-10CH
SSI 32R515M |
9-Channel SOL | ssis2rs15M-90L | s2rs15M-90L
SSI 32R515RM
9-Channel SOL | ssi32rs15RM-9cL | 32Rs15RM-9CL

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.

¥
Silicon Systems, Inc., 14351 Myford Road, Tustin CA 92680, (714) 731-7110, TWX 910-595-2809

©1988 Silicon Systems, Inc.
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INNOVATORS IN JINTEGRATION

SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

silicon ﬂ&‘m ’“

DESCRIPTION

The SSI 32R520 is an integrated read/write circuit
designed for use with non-center tapped thin film
heads in disk drive systems. Each chip controls four
heads and has three modes of operation: read, write,
and idle. The circuit contains four channels of read
amplifiers and write drivers and also has an internal
write current source.

A current monitor (IMF) output is provided that allows
a multi-chip enable fault to be detected. An enabled
chip’s output will produce one unit of current. Anopen
collector output, write select verify (WSV), will go low if
the write current source transistor is forward biased.
The circuit operates on +5 volt, and -5 volt power and
is available in a 24-pin flatpack. The SSI| 32R520R
differs from the SSI 32R520 by having internal 200Q
damping resistors.

August, 1988
FEATURES

® High performance

Read mode gain = 120V/V

Input noise = 0.9nV/Hz

Input capacitance = 65 pF

Write current range = 30 mA to 75 mA
Head voltage swing = 3.8 Vpp

Write current risetime = 13 nsec

® Write unsafe detection
* TTL - compatible logic levels

® Operates on standard +5 volt and -5 volt power
supplies

0888

BLOCK DIAGRAM

IMF us

CHIP
SELECT

WRITE
ws SELECT
wsv
RD POST
READ
RD AMPLIFIER
wo WRITE
WD BUFFER

HS1 HEAD
Hs2 SELECT

HEAD
TRANSITION
DETECTOR

DIFFERENTIAL
READ

AMPLIFIERS
AND
WRITE

CURRENT
SWITCHES

(4-CHANNELS)

PIN DIAGRAM
GND [ ] VEE
i r—
wsvC—3 2 1 24 Bxpr——pw
Hs1 14 217 Hox
Hs2 15 20" Hoy
Wb {6 19— Hax
wo C—7 187 Hay
us 8 173 Hix
MF C—° 18— Hiy
vee —4" 41 12 13 14 'S/ Hax
RD l_"__rl [;_l H3Y
RD [ 1 GND

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

CIRCUIT DESCRIPTION

WRITE MODE

Inthe write mode (R/W and CE low) the circuit functions
as adifferential current switch. The Head Selectinputs
(HS1 and HS2) determine the selected head. The
Write Data Inputs (WD, WD) determine the polarity of
the head current. The write current magnitude is
adjustable by an external 1% resistor, Rwe, from VWC
to VEE, where:

|W-_-JVW

1400

Rwe ( Bd )

Where:Vwec = Write Current Pin Voltage = 1.65 + 5%
Rh = Head Plus External Wire Resistance
Rd = Damping Resistance

READ MODE

In the Read Mode, (R/W high and CD low), the circuit
functions as a differential amplifier. The amplifier input
terminals are determined by the Head Select inputs.

HEAD SELECT TABLE
HEAD SELECTED HS2 HS1
0 0 0
1 0 1
2 1 0
3 1 1

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, 4.75 < Vcc < 5.25, -5.5 < VEE < -4.95V, 25° < T (junction) < 125 °C.

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 Vv
Operating Junction Temperature 25t0 125 °C
Storage Temperature -65 to 150 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS) -0.4to Vcc +0.3 \
Chip Enable (CE) -0.4 to Vcc +0.3 '
Read Select (RW) -0.4 or -2 mA to Vcc +0.3 \'
Write Data (WD, WD) Vee to + 0.3 \
Head Inputs (Read Mode) -0.6to +04 v
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SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

0888

ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING UNIT
Outputs

Read Data (RD, RD) 0.5to Vcec +0.3 '

Write Unsafe (WUS) -0.4to Vec +0.3 \

and 20 mA

Write Select Verify (WSV) -0.4V to Vcc +0.3V and 20 mA

Current Monitor (IMF) -0.4to Vcc +0.3 \'

Current Reference (VWC) VEE to Veec +0.3 \

and 8 mA

Head Outputs (Write Mode) lw max = 150 mA
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Dissipation All modes, 25 < Tj< 100 612+6.7Iw mW

100°<Tj<125°C 563+6.7w| mW

Positive Supply Current (ICC) Idle Mode 10+Iw/19 mA
Positive Supply Current (ICC) Read Mode 40+lw/19 mA
Positive Supply Current (ICC) Write Mode 38+Iw/19 mA
Negative Supply Current (IEE) Idle Mode -12-iw/19 mA
Negative Supply Current (IEE) Read Mode -66-1w/19 mA
Negative Supply Current (IEE) Write Mode -75-1.16lw, mA
LOGIC SIGNALS
PARAMETER CONDITIONS MIN NOM MAX UNIT
Chip Enable Low Voltage (VLCE) | Read or Write Mode 0.8 \
Chip Enable High Voltage (VHCE)| Idle Mode 2.0 Vv
Chip Enable Low Current (ILCE) | VLCE =0V -1.60 mA
Chip Enable High Current (IHCE) | VHCE = 2.0V -0.3 mA
Read Select High Voltage (VHR/W) Read or Idle Mode 2.0 \"
Read Select Low Voltage (VLR/W) Write or Idle Mode 0.8 \
Read Select High Current (IHR/W) VHR/W = 2.0V 0.015 mA
Read Select Low Current (ILR/W) | VLR/W =0V -0.15 mA
Head Select High Voltage (VHHS) 2.0 \'
Head Select Low Voltage (VLHS) 0.8 \
Head Select High Current (IHHS) | VHHS = VCC 0.25 mA
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SSI 32R520/520R

4-Channel Thin Film

Read/Write Device

LOGIC SIGNALS (Continued)
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Head Select low Current (ILHS) VLHS = 0V -0.1 0.25 mA
WUS, WSV Low Level Voltage ILUS =8 mA 0.5 \
(denotes safe condition)
“WUS, WSV High Level Current | VHUS = 5.0V 100 pA
(denotes unsafe condition)
IMF ON Current 2.20 3.70 mA
IMF OFF Current 0.02 mA
IMF Voltage Range 0 VCC+0.3 \"
READ MODE - v
Tests performed with 100Q load resistors from RD and RD through series isolation diodes to VCC.
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Differential Voltage Gain Vin = 1 mVpp, f = 300 KHz;
25°C<Tj<125°C 75 170 VIV
Tj=70°C 85 150 VA"
Voltage Bandwidth (-3 dB) Zs < 5Q, Vin = 1 mVpp 45 MHz
f midband = 300 KHz
Input Noise Voltage Zs = 0Q, Vin = 0V, 09 | nvAHz
Power Bandwidth = 15 MHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz 65 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz
32R520 1K Q
32R520R 130 270 Q
Input Bias Current (per side) Vin = 0V 0.17 mA
Dynamic Range DC input voltage where AC -3.0 3.0 mV
gain falls to 90% of the gain
with .5 mVpp input signal
CMRR Vin = 100 mVpp, 0V DC
1 MHz<f< 10 MHz 54 dB
10 MHz < f <20 MHz 48 dB
Power Supply Rejection Ratio VCC or VEE = 100 mVpp
1 MHz<f< 10 MHz 54 dB
10 MHz < f < 20 MHz 40 dB
Channel Separation The three unselected channels
are driven with Vin = 100 mVpp
1 MHz<f< 10 MHz 43 dB
10 MHz < f < 20 MHz 37 dB
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SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

READ MODE (Continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Output Offset Voltage -360 360 mV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage (Without series isolation diodes) vce-1.1 vCC-0.13 \'
Single Ended Output Resistance : 10 KQ
Single Ended Output Capacitance 10 pF
WRITE MODE

PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Range (iw) 30 75 mA
Current Tolerance Current set to nomial value -8 +8 %

by Rx, Rh = 15Q + 10%,
Tj =50 °C, Rd = 200Q

(iw) (Rh) Product 0.24 1.30 \"

Differential Head Voltage Swing Iw =40 mA, Lh=0.3 pH, 3.8 Vpp
Rh = 15Q

Unselected Head Iw =40 mA, Lh=0.3 pH, 2 mAp

Transient Current Rh = 15Q Non-adjacent

heads tested to minimize
external coupling effects

Head Differential Load 32R520 1K Q
Resistance, Rd 32R520R25°C<Tj<125°C | 130 270 Q
60°C<Tj<120°C | 140 260 Q
Tj=70°C | 150 250 Q
Head Differential Load 30 pF
Capacitance
Differential Data Voltage, 0.20 \
(WD - WD)
Data Input Voltage Range -1.87 +0.1 \Y
Data Input Current (per side) Chip Enabled 150 HA
Data Input Capacitance Per side to GND 10 pF
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SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS

90% of final IMF current

PARAMETER CONDITIONS MIN NOM MAX UNIT
Idle to Read/Write Transition Time 1.0 us
Read/Write to Idle Transition Time 1.0 us
Read to Write Transition Time VLCE =0.8V, 0.6 us
Delay to 90% of iw
Write to Read Transition Time VLCE = 0.8V, Delay to 90% 0.6 us
of 20 MHz Read Signal
envelope, Iw decay to 10%
Head Select Switching Delay Read or Write Mode 0.40 us
Shorted Head Current Iw =40 mA, Lh < 0.05 pH, 13 ns
Transition Time Rh=0
Shorted Head Current Switching | Iw =40 mA, Lh < 0.05 pH, 18 ns
Delay Time Rh = 0, measured from 50%
of input to 50% of current
change
Head Current Switching w=40mA, Lh=0.2 pH, 1.0 ns
Time Symmetry Rh = 10Q, WD & WD
transitions 2 ns, switching
time symmetry 0.2 ns
WSV Transition Time Delay from 50% of write select 1.0 us
swing to 90% of final WSV
voltage, Load = 2 KQ // 20 pF
Unsafe to Safe Delay After f(data) = 10 MHz 1.0 us
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Non-switching write data, 0.6 3.6 us
no write current
Safe to Unsafe Delay, (WUS) Head open or head select 0.6
input open
IMF Switching Time Delay from 50% of CE to 1.0
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SSI 32R520/520R
4-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS: @ ja
(TOP VIEW)

| 24-Lead | Fiatpack | 105°crw |
GND [ ’J 1 VEE

vwc l:;‘l Fﬁ

wsv____J3 2 1 24 28— RpW
Hs1 [ 14 217 Hox
Hs2 15 201 Hoy
L2/ e— 191 H2x
wp C—7 18 Hay
us 18 17— HiX
L/ — O] Hiy
vee " 41 12 13 14 P HaX

RD L_—‘__ij b HaY

0888

RD [ 1 GND
24-Pin Flatpack
ORDERING INFORMATION
PART DESCRIPTION ORDERING NUMBER PACKAGE MARK

SSI 32R520 Read/Write IC

24-Pin Flatpack | ssisers2o-F |  ssiazrs20-F
SSI 32R520R Read/Write IC with Damping Resistors

24-Pin Flatpack I SSI 32R520R-F [ SSI 32R520R-F

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.

silicon Sustoms

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, TWX 910-595-2809

©1988 Silicon Systems, Inc.
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SSI 32R521/521R
™ Thin Film-6-Channel
Read/Write Device

INNOVATORS INJINTEGRATION

dilicon Ly

DESCRIPTION

The SSI 32R521 is a bipolar monolithic integrated cir-
cuit designed for use with non-center tapped thin film
recording heads. It provides a low noise read path,
write current control, and data protection circuitry forup
to six channels. The SSI32R521 requires +5V and
+12V power supplies and is available in a variety of
packages. The SSI32R521R differs from the
SSI 32R521 by having 200Q internal damping resis-
tors.

August, 1988

FEATURES

¢ Designed for thin film heads

* 45V, +12V power supplies

* Ideal for multi-platter Winchester applications
* Programmable write current source

e Easily multiplexed for larger systems

* Includes write unsafe detection

0888

BLOCK DIAGRAM

VDD VCC1 VCC2 GND wus IMF

RDX
RDY

WDI

wp

HSo

Hs1

HS2

PIN DIAGRAM

5 2 o = X >
o Qo
£ 58 82 2 %
) I e e I e I s O e T o | N
4 3 2 1 28 271 26
wp []s 25 [ HIX
RW [ 6 24 [] Hay
cs (7 23 [] HX
Hso [ls 22 [] Hay
Hs1 []o 21 [] Hax
Hs2 [| 10 20 [] Hay
wus[] 11 19 [] Hax
12 13 14 15 16 17 18 |
| SN R IR Gy SR [y NN g SN g SN R S |
X > 5 8 %X X
t5p58¢t¢d
28-LEAD PLCC

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

CIRCUIT OPERATION

The SSI 32R521 functions as a write driveror as aread
amplifier for the selected head. Head selection and
mode control are describedin Tables 1& 2. The inputs
R/W, CS and WP have internal pull-up resistors to
prevent an accidental write condition.

WRITE MODE

The Write mode configures the SSI 32R521 as a cur-
rent switch and activates the Write Unsafe Detector.
Head current is toggled between the X- and Y-direc-
tions of the recording head on the falling edges of WDI,
Write Data Input. The magnitude of the write current,
given by:

Iw = Ywc
Rwc

is controlled by an external resistor, Rwc, connected
from pin WC to GND.

Head Curentlx,y =W __
1+RhRd

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

+  WDI frequency too low

* Device in Read mode

» Chip disabled

*  No write current

After fault condition is removed, two negative

transitions on WDI are required to clear WUS. The
Current monitor output (IMF) sinks one unit of current

when the device is selected. This allows a multichip
enable fault to be detected.

NOTE: Ifitis desirable to initialize the Write Data flip-
flop to pass current in the Y-direction of the head when
entering Write Mode, the WDI input must go low in
Read mode for 20 ns minimum.

READ MODE

In the Read mode, the SSI 32R521 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 can be set. The RDX and RDY
outputs are driven by emitter followers. They should be
AC coupledto load. Note that the internal write current
source is deactivated for both the Read and chip
deselected modes.

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

Ccs RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

0888

TABLE 2: HEAD SELECT

HS2 HS1 HSO HEAD

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 none

1 1 1 none
PIN DESCRIPTIONS
NAME 110 DESCRIPTION
HSO - HS2 | Head Select: selects one of six heads
CS 1 Chip Select: a high inhibits chip
RW | Read/Write: a high selects Read mode
WP | Write Protect: a low enables the write current source
WUS o* Write Unsafe: a high indicates an unsafe writing condition
IMF o* Current Monitor Function: allows multichip enable fault detection
WDI | Write Data In: changes the direction of the current in the recording head
HOX - H5X 110 X, Y Head Connections: Current in the X-direction flows into the X-port
HOY - H5Y
RDX, RDY o* X, Y Read Data: differential read data output
wC * Wirite Current: used to set the magnitude of the write current
VCC1 - +5V Logic Circuit Supply
VCC2 - +5V Write Current Supply
VDD - +12V
GND - Ground

*When more than one device is used, these signals can be wire OR’ed.
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VvDD -0.3to +14 VvDC
vCcC -0.3to0 +7 vDC
Write Current W 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD +0.3 vDC
Qutput Current: RDX, RDY lo -10 mA
WUS lwus +12 mA
Storage Temperature Tstg -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD 12+5% vDC
VCC1 5+5% VvDC
VCC2 5+5% vDC
Operating Temperature Tj ' +25 to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX UNITS
VDD Supply Current Read Mode 34 mA
Write Mode 38 mA
Idle Mode 9 mA
VCC Supply Current Idle Mode 49 mA
Read Mode 62 mA
Write Mode 49 + IW mA
Power Dissipation (Tj = +135°C) Idle Mode 400 mw
Read Mode 800 mwW
Write Mode, IW = 70 mA 990 mwW
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device
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DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN MAX UNITS
Digital Inputs
Input Low Voltage (VIL) -0.3 0.8 VvDC
Input High Voltage (VIH) 2.0 VCC+0.3 vDC
Input Low Current VIL = 0.8V -0.4 mA
Input High Current VIH = 2.0V 100 pHA
RDX, RDY Common 3 5 vDC
Mode Output Voltage
WUS Output lol =8 mA 0.5 VvDC
IMF Output CS=0 0.73 1.23 mA
CS=1 0.02 mA
WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, and IW = 40 mA, Lh =200 nH,
Rh = 16Q, f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF, RL(RDX,RDY) =1 KQ.

PARAMETER CONDITIONS MIN NOM MAX UNITS
Write Current Voltage Vwc 1.65+5% \
Differential Head Voltage Swing 3.4 V(pk)
Unselected Head Current 2 mA(pk)
Differential Output Capacitance 30 pF
Differential Output Resistance 32R521R 160 200 240 Q
32R521 2K Q
WDI Transition Frequency WUS=low 1.7 MHz
Write Current Range 20 70 mA
READ CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX UNITS
Differential Voltage Gain Vin =1 mVpp @ 300 KHz 75 125 VIV
RL(RDX), RL(RDY) = 1 KQ
Voltage BW -1dB | |Zs]| <5Q,Vin=1 mVpp 25 MHz
@ 300 KHz
-3dB 45 MHz
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.9 nVAHz
Differential Input Capacitance f=5MHz 65 pF
Differential input Resistance 521R, f =5 MHz 200 Q
521, f=5MHz 600 Q
Input Bias Current 170 mA
Dynamic Range DC input voltage where gain -3 3 mvV

falls to 90% of its 0 VDC value
Vin=VDC+0.5mVpp, f=5MHz

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

Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD 54 90 dB
100 mVpp @ 5 MHz on VCC 49

Channel Separation Unselected channels driven 45 dB
with 100 mVpp @ 5 MHz

: Vin = 0 mVpp

Qutput Offset Voltage -360 360 mV

Single Ended Output Resistance | f=5 MHz 30 Q

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

SWITCHING CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, and IW = 40 mA, Lh = 200 nH,
Rh = 16Q, f(Data) =5 MHz.

PARAMETER CONDITIONS MIN MAX UNITS
RW R/W to Write To 90% of write current 0.6 us
R/W to Read To 90% of 100 mV, 10 MHz Read 0.6 us
signal envelope
CcS CS to Select To 90% of write current 1 us
CS to Unselect To 90% of 100 mV, 10 MHz Read 1 us
signal envelope
HSO, 1, 2 to any Head To 90% of 100 mV, 10 MHz Read 0.4 us
signal envelope
WUS Safe to Unsafe TD1 0.6 3.6 us
Unsafe to Safe TD2 1 us
IMF Transition Time Delay from 50% point of CS 0.6 us
to 90%of IMF current
Head Current Lh=0,Rh=0
WDI to (Ix-ly) TD3 From 50% points 32 ns
Asymmetry WDI has 50% duty cycle 1.0 ns
and 1ns rise/fall time
Rise/Fall Time 10% - 90% points 13 ns
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

A TAVAVAVAYE

<— TD2 —>| <«— TD1 —
Wus \

—»| |«—TD3
HEAD
CURRENT
(Ix-1ly)

FIGURE 1: Write Mode Timing Diagram

APPLICATIONS INFORMATION

Read mode input port parameter limits, as given in the specifications, are over extremes of temperature, voitage
and process. The tabulation below shows parameter correlation as a function of base sheet resistance, a
processing parameter. Use of these limits, for worst case analysis, will be more representative of actual

performance.
EXAMPLE 1: Base Sheet Resistance = Maximum
PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Maximum) 0.69 0.9 nV/YHz
Differential Input Resistance (Minimum) 521R 146 150 Q
' 521 1025 1240 Q
Differential Input Capacitance (Maximum) 43 47 pF
EXAMPLE 2: Base Sheet Resistance = Minimum
PARAMETER Tj =25°C Tj =135°C UNITS
Input Noise Voltage (Maximum) 0.58 0.75 nV/Hz
Differential Input Resistance (Minimum) 521R 133 140 Q
521 600 760 Q
Differential Input Capacitance (Maximum) 51 56 pF
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SSI 32R521/521R
Thin Film-6-Channel
Read/Write Device

PACKAGE PIN DESIGNATIONS §28¢ %%z
(Top View) e e s s
we ] 1 28 [] Hoy we [{s 25 [] Hix
vob [] 2 27 [] Hox RW e 24 [] H2Y
GND [] 3 26 [] HIY 7 23 [] Hex
woi [} 4 25 [] HiX Hso [ 8 22 [] Hay
we ] s 28 [] Hey Hs1 o 21 [] Hax
RW [] s 23 [] H2x Hs2 [] 10 20 [] Hay
EE 7 2 D HaY 1" 12 13 14 15 16 17 18194P e
[ N J N NNy NN SN g Sy S
Hso [] 8 21 [] Hax $ 225333
Hs1 [] o 20 [] Hay = =353
Hs2 [| 10 19 [] Hax 28-Lead PLCC
e g o p e THERMAL CHARACTERISTICS: @ja
IMF [} 12 17 [] HsX
Rox [| 13 16 [] vecz 28-Lead SOL 75°C/W
ROY [| 14 15 [] veet PLCC 65°C/W
28-Lead SOL, Flatpack 100°C/W
Flatpack
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R521 - Read/Write IC
6 - Channel SOL SSI 32R521-6L 32R521-6L
6 - Channel PLCC SSI 32R521-6CH 32R521-6CH
6 - Channel Flatpack SSI 32R521-6F 32R521-6F
SSI 32R521R - with Internal Damping Resistors
6 - Channel SOL SSI 32R521R-6L 32R521R-6L
6 - Channel PLCC SSI 32R521R-6CH 32R521R-6CH
6 - Channel Flatpack SSI 32R521R-6F 32R521R-6F

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.

Silicon Systems, inc 14351 Myford Road, Tustin
©1988 Silicon Systems, Inc.
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SSI 32R522/522R

15 . 4, 6-Channel Thin Film
J J J Read/Write Device

INNOVATORS IN JINTEGRATION

August, 1988
DESCRIPTION FEATURES

The SSI32R522/522R Read/Write devices arebipolar o High performance:

monolithic integrated circuits designed for use with two - Read mode gain = 100 V/V

terminal thin film recording heads. They provide a low - Input noise = 1.0 nVAHz max.

noise read amplifier, write current control and data - Input capacitance = 32 pF max.
protection circuitry for as many as six channels. They - Write current range = 6 mA to 35 mA

require +5V and +12V power supplies and are avail-
able in a variety of package and channel configura- * Compatible with two & three terminal thin film heads

tions. The 32R522R option provides internal 1000Q  * Programmable write current source

damping resistors. * Write unsafe detection
* TTL compatible control signals
* 45, +12V power supplies
BLOCK DIAGRAM ) PIN DIAGRAM
VDD VCCi VCC2 GND Wus
2 : : we [] 1 28 [] Hoy
WRITE vop []| 2 27 [] Hox
UNSAFE
DETECTOR HoX GND [ 3 26 D H1Y
e o wol [] 4 25 [] HIX
e Hx wp ] s 24 [] W2y
RDX - - H1Y
DY : 3 . MULTIPLEXER | RW [] s 23 [] H2x
Hex e[ 7 22 [] Havy
Hay
wor o o Hso [ 8 21 [] H3X
way Hs1 [] o 20 [] Hay
: Hax Hs2 [| 10 19 [] Hax
wP
Hso Hay wus [|] 1 18 [] HsY
Hst Hex IMF [] 12 17 [] HsX
Hsz O} RDX [ 13 16 [] vecez
wo Tk ROY [ 14 15 [] veer

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R522 addresses up to six two-terminal thin
film heads providing write current drive or read ampli-
fication. Head selection and mode control is accom-
plished with pins HSn, CS and R/W, as shown in
Tables 1 & 2. Internal resistor pullups, provided on
pins CS, R/W and WP will force the device into a non-
writing condition if either control line is opened acciden-
tally.

WRITE MODE

The write mode configures the SSI 32R522 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the Xand Y direction of the selected head on each high
to low transition on pin WDI, Write Data Input.

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

w= _Vw¢
RWC

where Vwe (WC pin voltage) = 1.7V + 5%, is pro-
grammed by an external, resistor RWC, connected
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

IX,y=__lw
1 + Rh/Rd

where:
Rh = Head resistance + external wire resistance, and
Rd = Damping resistance.

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 in read mode

« Device not selected

» No write current

A multiple device enable condition can be detected by
monitoring the voltage across a resistor connected
from VCC to the wire OR’ed IMF (Current Monitor
Function) pins. Pin IMF sinks one unit of current when
the device is enabled.

To initialize the Write Data Flip Flop (WDFF) to pass
current through the Y-direction of the head, pin WDI
must be low when the previous read mode was com-
manded.

READ MODE

The read mode configures the SSI 32R522 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 inphase
with the "X" and "Y" head ports. These outputs should
be AC coupled to the load.

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

C8 RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

TABLE 2: HEAD SELECT

HS2 HS1 HSO HEAD

alo|lw|lo|alo
H(W N |(=|O

-0 OO (O
- 1 O|O|=|=|O|O

X none

0 = Low level, 1 = High level, X = Don't care

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HSO - HS2 | Head Select: selects one of six heads

CS | Chip Select: a low level enables the device

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

WP | Write Protect: a low level enables the write current source

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

IMF o* Current Monitor Function: allows multichip enable fault detection

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

HOX - H5X /0 X, Y Head Connections: Current in the X-direction flows into the

HOY - H5Y X-port

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

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

VCC1 - +5V Logic Circuit Supply

VvCC2 - +5V Write Current Supply

VDD - +12V

GND - Ground

*When more than one device is used, these signals can be wire OR’ed.
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SSI 32R522/522R

4, 6-Channel Thin Film

Read/Write Device

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD -0.3to +14 VDC
VCC1,2 -0.3t0.+7 VvDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD +0.3 VvDC
Output Current RDX, RDY lo -10 mA
WuUS lwus +12 mA
Storage Temperature Tstg -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD 12+ 5% vDC
VCC1 5+5% vDC
VCC2 5+5% vDC
Operating Temperature Tj +25to +135 °C
DC CHARACTERISTICS
Unless otherwise specified: recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX | UNITS
VDD Supply Current Read Mode - 34 mA
Write Mode - 38 mA
Idle Mode - 9 mA
VCC Supply Current Read Mode - 62 mA
Write Mode - 49+IW mA
Idle Mode - 49 mA
Power Dissipation (Tj=+135°C) Read Mode - 800 mwW
Write Mode, Iw = 35 mA - 950 mw
Idle Mode - 400 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 (lIH) VIH = 2.0V - 100 HA
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

DC CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN MAX | UNITS

RDX, RDY Common Mode Read Mode 3 5 vDC

Output Voltage

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

IMF Output Current CS=0 0.73 1.23 mA
CS=1 - 0.02 mA

WRITE CHARACTERISTICS

Unless otherwise specified: recommended operating conditions apply, Iw = 10 mA, Lh=1.5uH,
Rh =30Q and f(Data) = 5 MHz.

PARAMETER CONDITIONS MIN TYP MAX UNITS
WC Pin Voltage (Vwc) 1.61 1.7 1.79 \'/
Differential Head Voltage Swing 3.4 - - V(pk)
Unselected Head Current Iw =50 mA - - 1 mA(pk)
Differential Output Capacitance - - 30 pF
Differential Output Resistance 32R522R 800 1000 1350 Q

32R522 2400 - - Q
WDI Transition Frequency WUS=low 1.7 - - MHz
Write Current Range 6 - 35 mA
READ CHARACTERISTICS

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

PARAMETER CONDITIONS MIN MAX | UNITS
Differential Voltage Gain Vin = 1 mVpp @ 300 KHz 75 125 '
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 KHz| 25 - MHz
-3dB | |Zs|<5Q, Vin =1 mVpp @ 300 KHz| 45 - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 1.0 nVAHz
Differential Input Capacitance Vin=1mVpp, f=5MHz - 32 pF
Differential Input 32R522R | Vin=1mVpp, f=5MHz 460 - Q
Resistance 32R522 | Vin=1mVpp, f=5MHz 770 - 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=0VDC + 100 mVpp @ 5 MHz} 54 - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD 54 - dB
100 mVpp @ 5 MHz on VCC




SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

READ CHARACTERISTICS (continued)

PARAMETER TEST CONDITIONS MIN. MAX. | UNITS
Channel Separation Unselected channels driven 45 - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -300 +300 mV
Single Ended Output Resistance f=5MHz - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - mA
SWITCHING CHARACTERISTICS
Unless otherwise specified: recommended operating conditions apply, IW =10 mA, Lh = 1 .5 pH,
Rh = 30Q and f(Data) = 5 MHz. Reference Figure 1.
PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV, 10 MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CcS
CS to Select Delay to 90% of write current or to - 1 us
90% of 100 mV, 10 MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 1 us
HSn
HS0, 1, 2to any Head Delay to 90% of 100 mV, 10 MHz - 0.4 us
Read signal envelope
Wus
Safe to Unsafe-TD1 0.6 3.6 us
Unsafe to Safe-TD2 - 1 us
IMF
Propagation Delay Delay from 50% point of CS to - 0.6 us
90% of IMF current
Head Current
Prop. Delay-TD3 From 50% points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 0.5 ns
1ns rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 10 ns
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

0888
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FIGURE 1: WRITE MODE TIMING DIAGRAM

APPLICATIONS INFORMATION

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

TABLE 3: KEY PARAMETERS UNDER WORST CASE INPUT NOISE CONDITIONS

PARAMETER Tj=25°C Tj =135°C UNITS
Input Noise Voltage (Max.) 0.76 1.0 nVAHz
Differential Input Resistance (Min.) 32R522R 602 645 Q
32R522 1245 1455 Q
Differential Input Capacitance (Max.) 25 28 pF

TABLE 4: KEY PARAMETERS UNDER WORST CASE INPUT IMPEDANCE CONDITIONS

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.63 0.82 nvAHz
Differential Input Resistance (Min.) 32R522R 460 526 Q
32R522 770 960 Q
Differential Input Capacitance (Max.) 30 32 pF

1-143



SSI 32R522/522R
4 or 6-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS
(TOP VIEW)

we ] 1 28 [] Hoy wol ——] [ e e
vop [] 2 27 [] Hox wo—s 2 1 24 28— oy we s 25 [] HiX
v ] s 2 ] Hry RW 4 211 Hox mge 2 ey
wol [] 4 25 [] Hix | e 7 2 [] Hx
w s i b o i m— 20— Hiy wso [ & 2 [ vov
aw [ s » g hax HSo C—6 19 HIX Hs1 [ o 21 [] Hax
Lk 2 [] oy Hs1 C—7 18— Hay Hs2 [ 10 2ogmv
HSo q 8 21 ] Hax Ne L8 17— X WUSEKH 1213 14 15 16 17 13"1 e
Hs1 [ o 20 [] Hay wus 9 167 Hay E’EE’??E‘;
Hs2 U 10 19 [] Hax IMF C—10 41 12 13 14 15[—1 H3X z
wus ] n s ] sy RDX vecz 28 - LEAD PLCC
wF 1 12 17 H5X RDY — voor
rROX [] 13 16 g veez
ROV [| 14 15 [] veet 24 - LEAD FLATPACK THERMAL CHARACTERISTICS: 6ja
24 - Lead FLAT PACK 105°C/W
28 - LEAD
8 soL 28 -Lead SOL 70°C/W
28 -Lead PLCC 65°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R522 - Read/Write IC
4 - Channel Flat Pack SSI32R522 - 4F 32R522 - 4F
6 - Channel SOL SSI 32R522 - 6L 32R522 - 6L
6 - Channel PLCC SSI 32R522 - 6CH 32R522 - 6CH
SSI 32R522R- w/Internal Damping Resistors
4 - Channel Flat Pack SSI 32R522R - 4F 32R522R - 4F
6 - Channel SOL SSI 32R522R - 6L 32R522R - 6L
6 - Channel PLCC SSI 32R522R - 6CH 32R522R - 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.

Silicon Systems Inc., 14351 Myford Road, Tustin

©1988 Silicon Systems, Inc.
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INNOVATORS IN JINTEGRATION

SSI 32R524R
Iy ™ 8-Channel Thin Film
J ﬂ(s‘ Read/Write Device

August, 1988

DESCRIPTION FEATURES

The SSI 32R524R Read/Write device is a bipolar < High performance:

monolithic integrated circuit designed for use with Read mode gain = 100V/V

two terminal thinfilmrecording heads. Itprovides alow Input noise = 0.75 nV/YHz max.

noise read amplifier, write current control and data
protection circuitry for eight channels. Power supply
fault protection is provided by disabling the write cur-
rent generator during power sequencing. Systemwrite Write current rise time = 9 nsec
to read recovery time is significantly improved by | Enh d syst te t d "
controlling the read channel common mode output nhanced system write to read recovery time
voltage shift in the write mode. It requires +5V and ® Power supply fault protection

+12V power supplies and is available in a variety of Plug compatible to the SSI 32R501, SSI 32R511 &
package configurations. A mirror image pinout option ’

Input capacitance = 60 pF max.
Write current range = 20 to 60 mA
Head voltage swing = 7 Vpp

is available to simplify flex circuit layout in multiple R/W SS132R512 .
device applications. The SSI 32R524R providesinter-  ® Compatible with two & three terminal thin film heads
nal 740Q damping resistors. e Write unsafe detection

* 45V, +12V power supplies
* Mirror image pinout option

BLOCK DIAGRAM PIN DIAGRAM
VvDD1 vCC GND wus VvDD2

Hox [] 1 32 [JGND GNDq 1 32 [] Hox
Hoy [] 2 31 [INC Ne ] 2 31 [] Hoy
HIX[] 3 wga’ e[ 3 ao;]mx
HIY[] 4 29 [|RW RWI[] 4 29 [JH1Y

R H2X [] 5 28 gwc wCc(ls 28 gnzx

s Hay [} 6 27 [ ROY ROY [] 6 27 []Hay

RDX H3X é 7 26 [] RDX ROX [] 7 26 [] H3X

ROY H3Y q 8 25 []Hso HSO[] 8 25 [] H3Y
Hax ] 9 24 [1Hs1 Hs1[] 9 24 [] HaxX
Hay [] 10 23 [1Hs2 Hs2 [] 10 23 [] HaY

wol Hsx [ 11 22 jvcc  vec ] 11 22 [1Hsx
HsY [] 12 21 Jwol woi [] 12 21 [} Hsy
Hex [| 13 20 bwus wus | 13 20 [] HeX
Hey [] 14 19 [Jvbo1  voD1 [ 14 19 [] HeY

we H7X [ 15 18 [Jvbp2 vDD2 [] 15 18 [] H7X

HSO H7Y [ 16 17 [INC NC [ 16 17 [J H7Y

HS1

ez 32-LEAD SOW 32-LEAD SOW

MIRROR

CAUTION: Use handling procedures necessary
0888 for a static sensitive component.
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R524R addresses eight two-terminal thin
film heads providing write drive or read amplification.
Head selection and mode control is accomplished with
pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R524R as a
differential current switch and activates the Write Un-
safe (WUS) detection circuitry. Write currentis toggled
betweenthe X and Y directions of the selected headon
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, which is defined as entering from
the Y-side and flowing to the X-side.

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

where K (Write Current Constant) = 70 + 5%, is pro-
grammed by an external resistor RWC, connected
from pin WC to ground. The actual head current Ix, y
is given by:

w

Iw,y=———
1+RRd

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

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

« Device in read mode
« No write current

« Open head
« WDI frequency too low
« Device not selected

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The
resistor value should be chosen suchthat iw Rw<3.0V
for an accompanying power dissipation reduction of
(Iw)2Rw. If aresistor is not used, VDD2 should be con-
nectedto VDD1. Note that Rw will also provide current
limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R524R 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.

TABLE 1: MODE SELECT

[ RW MODE
0 0 Write
o 1 Read
1 (] Idle
1 1 Idie

TABLE 2: HEAD SELECT

3
3
g
:

—mlalalalolololO

wlalolo|lw|alolo
- |O|=|O|=]|Ol=]O
NjOjg|sWIN —=-]O

0 = Low level, 1 = High level
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS2 1 Head Select: selects one of eight heads

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 - H7X 110 X, Y Head Connections: Current in the X-direction flows into the

HOY - H7Y X-port

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 -0.3to +14 VvDC
VCC -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 -0.3t0 +14 VDC
Output Current RDX, RDY lo -10 mA
WUS Iwus +12 mA
Storage Temperature Tstg -65to +150 °C
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% VvDC
VvDD2 >VDD1 - 3.0V VvDC
VCC 5+10% VvDC
Junction 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 - - 50 mA
Write Mode - - 45 mA
Idle Mode - - 25 mA
VDD2 Supply Current Read Mode - - 200 HA
Write Mode - - lw+0.4 mA
Idle Mode - - 200 pA
VCC Supply Current Read Mode - - 60 mA
Write Mode - - 50 mA
Idle Mode - - 45 mA
Power Dissipation (Tj = +135°C) Read Mode - - 900 mw
Write Mode Iw = 40mA, - - 1300 mw
VDD2 = VDD1
Write Mode Iw = 60mA, - - 1425 mw
VDD1 - VDD2 = 3.0V
Idle Mode - - 500 mw
Input Low Voltage (VIL) - - 0.8 VvDC
Input High Voltage (VIH) 2.0 - - vDC
Input Low Current (lIL) VIL = 0.8v -0.8 - - mA
Input High Current (IHL) VIH = 2.0v - - 100 HA
WUS Output Low Voltage (VOL) lol = 8mA - - 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 vDC
VCC Fault Voltage 3.5 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0<VCC <3.5V | -200 - +200 pHA
0<vDD1 <8.5V
Read/ldle Mode -200 - +200 HA
0<VCC <5.5V
0<VDD1 <13.2V
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SSI 32R524R

8-Channel Thin Film
Read/Write Device

0888

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, Iw = 40mA, Lh =500nH, Rh = 30Q

and f(WDI) = 5SMHz.

PARAMETER CONDITIONS MIN. | NOM MAX | UNITS
Write Current Constant "K" 66.5 - 73.5 Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 35 pF
Differential Output Resistance 400 740 1000 Q
WDI Transition Frequency WUS = low 1.0 - - MHz
Write Current Range 20 - 60 mA

READ CHARACTERISTICS

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

RL (RDX,RDY) = 1KQ.

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Differential Voltage Gain Vin=1 mVpp @ 300 kHz 80 | 100 | 120 | VNV
Bandwidth -1dB | |Zs]<5%Q, Vin=1 mVpp @ 300 kHz | 25 - - MHz
-3dB | [Zs|<5Q, Vin=1 mVpp @ 300 kHz. | 45 - - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.55 | 0.75 |nvAHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz - - 60 pF
Differential Input Resistance Vin=1mVpp, f =5 MHz 220 - - 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=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 -360| - |+360| mV
RDX, RDY Common Mode Read Mode 221 29 | 36 | VDC
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 32R524R
8-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, lw = 40mA, Lh =500nH, Rh = 30Q

and f(WDI) = 5MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
R/W
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
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 10% of write current - 0.6 us
HSn
HSO, 1, 2to any Head Delay to 90% of 100mV 10MHz - 0.4 us
Read signal envelope
WuUS
Safe to Unsafe - TD1 0.6 5.0 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50% points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 1 ns
‘1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10%-90% points, Lh=0ph, Rh=0Q - 9 ns
Rise/Fall Time 10%-90% points, - 10 ns
R(HnX, HnY)=10Q
HEAD | [\ / \ / \_
CURRENT
(Ix-ly) |

FIGURE 1: WRITE MODE TIMING DIAGRAM
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

APPLICATIONS INFORMATION

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

TABLE 3: KEY PARAMETERS UNDER WORST CASE INPUT NOISE CONDITIONS

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.5 0.75 nv/AHz
Differential Input Resistance (Min.) 292 318 Q
Differential Input Capacitance (Max.) 43 48 pF

TABLE 4: KEY PARAMETERS UNDER WORST CASE INPUT IMPEDANCE CONDITIONS

PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.45 0.6 nVAHz
Differential Input Resistance (Min.) 220 260 Q
Differential Input Capacitance (Max.) 55 60 pF
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
Hoxq 1 32 [1GND GND [] 1 32 [] Hox HoX [] 1 34 []GND GND [] 1 34 [] Hox
HoY [] 2 31 [INC Ne [ 2 31 [] Hoy Hoy [] 2 33 [INC NC [] 2 33 []Hoy
HiIX [} 3 30 TS [ 30 [] H1X HiIX [] 3 32 INC NC [ 8 32 [JHIX
HiY [] 4 29 [1RW RW ] 4 29 [IH1y HiY [ 4 31 TS TS5 4 31 [JHIY
H2x [] 5 28 [we we s 28 []Hax HX [] 6 30 [JRW RWI[ s 30 [] H2x
H2Y [] 6 27 []RDY RDY [] 6 27 1 H2y Hey [] & 29 [Jwc wc ] s 29 [1H2y
H3x [] 7 26 NIRbx  RDX [] 7 26 I H3X Hax [ 7 28 f[ROY RDY [] 7 28 [JHax
Hav [] 8 25 [1Hso Hso [] 8 25 [] Hay Hay [| 8 27 JRDX  RDX [| 8 27 [JHay
Hax [] 9 24 [1Hs1 Hs1 [} o 24 [] Hax Hax [] © 26 [lHso  Hso [] 9 26 [ Hax
HaY [] 10 23 [1Hs2 Hs2 ] 10 23 (] Hay Hay [ 10 25 [] HS1 Hs1 [ 10 25 [] Hay
Hsx [ 11 22 flvee  voo [f 1 22 I HsX HsX ] 11 2 NTHs2  Hs2 ] 11 24 []HsX
HsY [ 12 21 [JwblI WwDI [] 12 21 [] HsY Hsy [ 12 23 [Jvec vee [ 12 23 [] HsY
Hex [] 13 20 fwus  wus ] 18 20 [] HeX wex [ 13 22 [jwol woi | 13 22 [ Hex
Hey [] 14 19 [Jvopt  vDD1 [] 14 19 [1 HeY wev ] 14 2t fwus  wus ] 14 21 [ ey
H7X [] 15 18 [Jvop2 vDD2 [] 15 18 [] H7X wrx [ 15 2 [Ine ne 15 2 [JHx
WY [ 16 17 ine ne ) e 17 Pury H7Y [] 16 19 [JvbD1 VvDD1 [| 16 19 [JH7Y
32-LEAD SOW 32-LEAD SOW NC [ 17 18 [JvbD2 VDD2 [] 17 18 [JNC
MIRROR
THERMAL CHARACTERISTICS: 6ja 34-LEAD SOL 34-LEAD SOL
MIRROR
32-Lead SOW 55°C/W
34-Lead SOL 50°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI32R524R 8-Channel SOW SSI 32R524R-8W 32R524R-8W
8-Channel SOL SSI 32R524R-8L 32R524R-8L
SSI 32R524RM 8-Channel SOW SSI 32R524RM-8W 32R524RM-8W
8-Channel SOL SSI 32R524RM-8L 32R524RM-8L

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.

slioon g dhans

Silicon Systems, Inc., 14351 Myford Road, Tustin

©1988 Silicon Systems, Inc.
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SSI 32R525R
™ 4-Channel Thin Film
Read/Write Device

INNOVATORS IN INTEGRATION

August, 1988

DESCRIPTION FEATURES

The SSI 32R525 is an integrated read/write circuit ¢ High performance
designed for use with non-center tapped thin film

heads in disk drive systems. Each chip controls four Read Mode Gain = 150 V/V

heac}s and hag thrge moqes of operation: read, write, Input Noise = 0.8 nVv/VHz max

andidle. The circuit contains four channels of read am-

plifiers and write drivers and also has an internal write Input Capacitance = 35 pF

current source. Write Current Range = 25 mA to 40 mA
A current monitor (IMF) output is provided that allows Write Current Rise Time =10 nsec

a multichip enable fault to be detected. An enabled

chip’s output will produce one unit of current. Anopen Head Voltage Swing = 3.8 Vpp min

collector output, write select verify (WSV), will go low if
the write current source transistor is forward biased. * Write unsafe detection
The circuit operates on +5 volt, and -5 volt power and

is available in 24-pin flatpack and SOL packages. * -5V, +5V power supplies
BLOCK DIAGRAM PIN DIAGRAM
IMF us

GND [ ] VEE

WCI:::' r I':l?fE

HEAD wsvC—_Ja 2 1 24 Bp——1pW
TRANSITION

DETECTOR [ — 211 Hox

Hs2 15 201 Hoy

WD e 19— Hex

wp C—7 181 Hay

usC——s 17— H1X

DIFFERENTIAL IMF 9 161 H1Y

AMPA.:;;ERS veC 10 11 12 13 14 15— HaX

l‘f RAEE«T I:JI L:
CUR RD H3Y
SWITCHES
RO [ ] GND

(4-CHANNELS)

VEE GND VCC

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

WRITE MODE

Inwrite mode (R/W and CE low) the circuit functions as
a differential current switch. The Head Select Inputs
(HS1 and HS2) determine the selected head. The
Write Data Inputs (WD, WD) determine the polarity of
the head current. The write current magnitude is ad-
justable by an external 1% resistor, RX from WC to

VCC, where:
lw=280 Adc
Rx

READ MODE

In the Read Mode, (R/W high and CE low), the circuit
functions as a differential amplifier. The amplifierinput
terminals are determined by the Head Select inputs.

ELECTRICAL CHARACTERISTICS

IDLE MODE

Taking CS high selects the idle mode which switches
the RD and RD outputs into a high impedance state
and deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR'ed and the write current pro-
gramming resistor to be common to all devices.

HEAD SELECT TABLE
HEAD SELECTED HS2 HS1
0 0 0
1 0 1
2 1 0
3 1 1

Unless otherwise specified, 4.75 < VCC < 5.25, -5.35 < VEE < -4.75V, 0° < T (junction) < 100°C.

ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Positive Supply Voltage, Vcc 6 \
Negative Supply Voltage, VEE -6 \
Operating Junction Temperature 125 °C
Storage Temperature -65 to 150 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS) -0.4toVec +0.3 \'
Chip Enable (CE) -0.4to Vce+ 0.3 v
Read Select (R/W) -0.4Vor -2 mA to Vcc + 0.3 \'
Write Data (WD, WD) VEE t0 0.3 v
Head Inputs (Read Mode) -0.6t0 0.4 \'
Outputs
Read Data (RD, RD) 0.5t0 Vcc +0.3 \Y
Write Unsafe (WUS) -0.4V to Vce + 0.3 and 20 mA \'
Write Select Verify (WSV) -0.4Vto Vce + 0.3 and 20 mA \"
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ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING UNIT
Outputs (Continued)
Current Monitor (IMF) -0.4to Vec + 0.3 \
Current Reference (WC) VEE to Vcc + 0.3 and 8 mA \
Head Outputs (Write Mode) lw max = 150 mA

POWER SUPPLY

PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Dissipation Write mode, Iw = 40 mA 500 mw

Positive Supply Current Idle Mode 10 mA
(ICC)

Positive Supply Current Read Mode 25 mA
(ICC)

Positive Supply Current Write Mode 12 mA
(ICC)

Negative Supply Current Idle Mode 8 mA
(IEE)

Negative Supply Current Read Mode 45 mA
(IEE)

Negative Supply Current Write Mode 40 + lw mA
(IEE)

LOGIC SIGNALS

PARAMETER CONDITIONS MIN NOM MAX UNIT

Chip Enable Low Voltage Read or Write Mode 0.8 \
(VLCE)

Chip Enable High Voltage Idle Mode 2.0 \'
(VHCE)

Chip Enable Low Current VLCE = 0V -0.40 mA
(ILCE)

Chip Enable High Current VHCE = 2.0V 20 HA
(IHCE)

Read Select High Voltage Read or Idle Mode 2.0 \
(VHR/W)

Read Select Low Voltage Write or Idle Mode 0.8 Vv
(VLR/W)

088 1-155



SSI 32R525R
4-Channel Thin Film
Read/Write Device

LOGIC SIGNALS (Continued)
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Read Select high Current VHR/W = 2.0V -0.40 mA
(IHR/W)
Read Select Low Current VLR/W =0V 20 LA
(ILR/W)
Head Select High Voltage 20 \Y
(VHHS)
Head Select Low Voltage 0.8 Vv
(VLHS)
Head Select High Current VHHS = VCC 0.25 mA
(IHHS)
Head Select Low Curren VLHS = 0V -0.1 0.25 mA
(ILHS)
WUS, WSV Low Level Voltage ILUS =8 mA 0.5 v
(denotes safe condition)
WUS, WSV High Level Current VHUS = 5.0V 100 pA
(denotes unsafe condition)
IMF on Current 2.40 3.50 mA
IMF off Current 0.02 mA
IMF Voltage Range 0 VCC +0.3 \'
READ MODE _
Tests performed with 100Q load resistors from RD and RD through series isolation diodes to VCC.
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Differential Voltage Gain Vin = 1m Vpp, f = 300 KHz 100 150 VIV
Voltage Bandwidth (-3dB) Zs <5z, Vin=1m Vpp 55 100 MHz
f midband = 300 KHz
Input Noise Voltage Zs =0Q, Vin =0V, 0.8 nVVHz
Power Bandwidth = 15 MHz
Differential Input Capacitance Vin=0V,f=5MHz 35 pF
Differential Input Resistance Vin=0V,f=5MHz 500 1800 Q
Input Bias Current (per side) Vin = 0V 0.17 mA
Dynamic Range DC input voltage where AC -3.0 3.0 mV
gain falls to 90% of the gain
with .5m Vpp input signal
CMRR Vin = 100m Vpp, 0V DC
1 MHz<f<a 10 MHz 54 dB
10 MHz < <20 MHz 48 dB
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READ MODE (Continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Power Supply Rejection Ratio VCC or VEE = 100m Vpp

1 MHz <f<10 MHz 54 dB

10 MHz <f< 20 MHz 36 dB
Channel Separation The three unselected

channels are driven with

Vin = 100m Vpp

1 MHz<f<10 MHz 43 dB

10 MHz <f <20 MHz 37 dB
Output Offset Voltage -360 360 mV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage vce - 1.1 vcec-0.3 \Y
Single Ended Output Resistance 10 KQ
Single Ended Output Capacitance 10 pF
WRITE MODE
PARAMETER CONDITIONS MIN NOM MAX UNIT
Current Range (iw) 25 40 mA
Current Tolerance Current set to nominal value -8 +8 %

by Rx = 2K to 3.2K,

Tj=50°C
(lw) (Rh) Product 0.24 1.30 \"
Differential Head voltage Swing Iw =40 mA 3.8 Vpp
Unselected Head Iw=40mA, Lh=0.5pH, 2 mAp
Transient Current Rh = 20Q, Non adjacent

heads tested to minimize

external coupling effects
Head Differential Load 1700 2600 Q
Resistance, Rd
Head Differential Load 10 pF
Capacitance
Differential Data Voltage, 0.20 \'
(WD — WD)
Data Input Voltage Range -1.87 +0.1 Vv
Data Input Current (per side) Chip Enabled 150 pA
Data Input Capacitance per side to GND 10 pF
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SWITCHING CHARACTERISTICS

of final IMF current

PARAMETER CONDITIONS MIN NOM MAX UNIT
Idle to Read/Write Transition Time 0.6 us
Read/Write to Idle Transition Time 0.3 us
Read to Write Transition Time VLCE = 0.8V, 0.6 us
Delay to 90% of iw
Write to Read Transition Time VLCE = 0.8V, Delay to 90% of 0.3 us
20 MHz Read Signal
envelope, lw decay to 10%
Head Select Switching Delay Read or Write Mode 0.3 us
Head Current Transition Time Iw =40 mA, Lh=0.15pH, 10 ns
10% to 90% Rh = 20Q
Head Current Overshoot Iw=40mA, Lh=0.15 uH, 25 %
Rh = 20Q, relative to total
current charge
Head Current Switching Time Iw =40 mA, Lh = 0.15 uH, 1.5 ns
Symmetry Rh = 20Q, WD & WD
transitions 2nS, switching time
symmetry 0.2 nS
WSV Transition Time Delay from 50% of write 0.3 us
select swing to 90% of final
WSV voltage,
Load = 2KQ // 20 pF
Unsafe to Safe Delay After f(data) = 5 MHz 0.3 us
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Head open or shorted to GND, 0.3 us
no write current, head select
input open
Safe to Unsafe Delay, (WUS) Non-switching write data 05 2.0 us
IMF Switching Time Delay from 50% of CE to 90% 0.3 us

1-158

0888



SSI 32R525R
4-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS: @ ja
(TOP VIEW) 24-Pin Flatpack | 100°C/W
24-Pin SOL 80°C/W
GND [ 1 VEE
GND [] 1 24;]VEE wc[:l ':JCE
we [l 2 23 []TE wsvC—s 2 1 24 2y ] RAW
wsv [ 3 22 [] RW HSt 4 21 ] HoX
Hs1[] 4 21 [] Hox hs2 C——15 2 1 Hoy
Hs2 [] 5 20 [] Hoy .
WD s 19 ] H2X
WO[]e 19 [] Hax
wp 37 18 ] H2Y
wo[]7 18 [] H2y
us[]e 17 [] Hix us 8 17 1 HiX
e [] o 16 [ HIY IMF L9 16 1 H1Y
vee [] 10 15 [] Hax veec 10 49 42 13 14 18— H3X
RD [] 11 - 14 [] Hay RD —]<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>