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SSI 32P544

Read Data Processor
and Servo Demodulator

DESCRIPTION

The SSI32P544 Read Data Processor and Servo
Demodulator has a fully integrated bipolar circuit that
detects and validates amplitude peaks in the output
from a disk drive read amplifier, as well as detecting
embedded servo information to provide position error
signals used for read head positioning.

Time and amplitude qualification are used to provide a
TTL compatible output that accurately duplicates the
time position of input signal peaks. An AGC control
loop, using a dual rate charge pump, provides a con-
stant imput amplitude for the level qualifier. Level
qualification can be implemented as a fixed threshoid
or a constant percentage that tracks signal amplitude
that enhances qualification during AGC looptransients.

(Continued)
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FEATURES

Wide bandwidth AGC input amplifier
Level qualification supports MFM and RLL en-
coded data retrieval

Fast and slow AGC attack and decay regions
for fast transient recovery

Embedded servo channel provides servoburst
capture and ditference circuits

Local servo AGC provided based on servo
burst output amplitude sum

Standard +10%, 12V and 5V supplies
Write to Read transient suppression
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DESCRIPTION (Continued)

The Servo Demodulator consists of two peak detector
channels that capture rectified servo data peaks. Buff-
ered individual channel outputs are provided along
with a difference output. Servo channel gain can be
controlled by an AGC signal based on maintaining the
amplitude of the sum of both channels.

The circuit also provides a voltage fault flag that indi-
cates a low voltage condition on either supply.

The SSI 32P544 requires standard +10% tolerance
+5V and +12V supplies and is available in a 44-pin
PLCC package.

CIRCUIT OPERATION

READ MODE

InRead Mode the SSI32P544 is used to process either
dataor servo signals. in the Data Read Mode the input
signalis amplified and qualified using an AGC amplifier
and pulse level qualification of the detected signal
peaks. In the Servo Read Mode the input signal is
amplified and an error signal based on amplitude
comparison is made available.

DATA READ MODE

An amplified head output signal is AC coupled to the
IN+ and IN- pins of the AGC ampilifier. Gain control is
accomplished by fultwave rectifying and amplifying the
[(DiIN+) - (DIN-)] voltage level and comparing it to a
reference voltage level at the AGC1 pin.

Two attack modes are entered depending on the
instantaneous level at DIN+. For DIN+ levels above
125% of desired level a fast attack mode is invoked that
supplies 1.7 mA charging current to the network on the
BYP1 pin. Between 125% and 100% of the desired
level the circuit enters a slow attack mode and supplies
0.18 mA of charging current. This allows the AGC to
rapidly recover during a write to read transition but
reduces distortion once the AGC amplifier is in range.

Two decay modes are available that apply a discharge
currentto the BYP1 pin network when DIN+ falls below
the desired level. An internal decay current sink wilt
supply 4.0 A of discharge current. Also, if |(DIN+) -
(DIN-)| is above 200 mVO0-pk a decay current, con-

trolled by a resistor from BYP1 to DECAY, is switched
in to decrease decay time. The amount of charge
pulled from the AGC timing capacitor on each data
pulse is:

Qoecay = Ki(Ton + Ts)/Roecay
Where:
Kt = 4.0V typ
Ton = Time in seconds that the data puise at DIN:
is greater than 200 mVop
Ts = Switching time in seconds (<2 us, max)

The AGCH1 pin is internally biased so that the target
differential voltage input at DIN< is 1.0 Vpp at nominal
conditions. The AGC1 voltage can be modified by tying
a resistor between AGC1 and ground or VCC. A
resistor to ground decreases the voltage level while a
resistor to VCC increases it. The resultant AGC1
voltage level is:

Where:

V = Voltage at AGC1 with pin open (2.2V, nom.)
Rint = AGC1 pin input impedance (6.7 kQ, typ.)
Rx = External resistor.

The new DIN= input target level is nominally 0.48 Vpp/
VAGC1

The AGC amplifier can swing 3.0 Vpp at OUT+ which
allows for up to 6 dB loss in any externalfilter between
OUT+ and DINz.
Gain of the AGC amplifier is nominally:
Av1/Av2 = gltov2-Vi

Where:

Av1, Av2 are initial and final amplifier gains.

V1, V2 are initial and final voltages on the BYP1 pin.
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The minimum output current from the AGC amplifieris
+3.2 mA. In cases where more current is required to
drive a low impedance load the current can be in-
creased by connecting load resistors Rifrom OUT+ to
GND, as shown below.

Out+ D
Out- D

FILTER

Ri
! lout min = 3.2 mA + (6.5/Ri)

Where: Ri 2 2kQ

One filter for both amplitude (DINt input) and time
(CINt input) channels, or a separate filter for each may
be used. If two filters are used, attention must be paid
to time delays so that each channel is timed properly.
A multi-pole Bessel filter is typically used for its linear
phase or constant group delay characteristics.

inthe amplitude channel the signal is sent to a hyster-
esis comparator. The hysteresis threshold level is set
so that it will be tripped only by valid signal pulses and
not by baseband noise. It can be fixed level or afraction
of the DINt voltage level.

The latter approachis accomplished by using an exter-
nal filter/network between the LEVEL and HYS pins.
This allows setting the AGC slow attack and decay
times slow enough to minimize time channel distortion
and setting a shorter time constant for the hysteresis
level. The LEVEL pin output is a rectified and amplified
version of DIN+, 1.0 Vpp at DIN+ results in 2.0 VO-pk
nominally, at the LEVEL pin. A voltage divider is used
from LEVEL to ground to set the Hysteresis threshold
atapercentage of the peak DINt voltage. Forexampie,
if DINt is 1.0 Vpp, then using an equal valued resistor
divider will resutt in 1.0 VO-pk at the HYS pin. This will
result in a nominal £0.210V threshold or a 42% thresh-
old of a +0.500V DIN input. The capacitor is chosen
to set an appropriate time constant. This “feed forward”
technique speeds up transient recovery by allowing
qualification of the input pulses while the AGC is still
settling. This helps in the two critical areas of write to
read and head change recovery. Some care in the
selection of the hysteresis level time constant must be

exercised so as to not miss pattern (resolution) induced
lower amplitude signals. The output of the hysteresis
comparator is the “D” input of a D-type flip-tiop. The
DOUT pin provides a buffered TTL compatible com-
parator output signal for testing purposes or for use in
the servo circuit if required.

In the time channel the signal is differentiated to trans-
formsignal peaks to zero crossings which are detected
and used to trigger a bi-directional one-shot. The one-
shot output pulses are used as the clock input of the D
flip-flop. The COUT pin provides the one-shot output
for test purposes.

The differentiator functionis accomplished by an exter-

nal network between the DIF+ and DIF- pins. The

transfer function from CINt to the comparator input

{not DIFt) is:
Av= -1000(Abuf)(Cs)

2ACs®+C(R+92)s +1

C, L, R are external passive components

20 pF < C < 150 pF

Abut = Gain From CIN+ to DiFt

S = jo = j2nf

Where:

During normal operation, the time channel clocks the D
flip-flop on every positive and negative peak of the
CINt input. The D input to the flip-flop only changes
state when the DINt input exceeds the hysteresis
comparatorthreshold opposite in polarity to the previous
threshold exceeding peak.

The time channel, then, determines signal peak timing
and the amplitude channel determines validity by
blocking signal peaks that do not exceed the hysteresis
comparator threshold. The delays in each of these
channels to the D flip-flop inputs are well matched.

The D flip-flop output triggers a one-shot that sets the
RD output pulse width. Width is controlled by an
external capacitor from the OS pin to VCC.

SERVO READ MODE

A position error signal (PES) is generated based onthe
relative amplitude of two servo signals, A and B.
Several methods are made available for maintaining
channel gain during servo signal processing.
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SERVO READ MODE (Continued)

Rectified servo signal peaks are captured on hold
capacitors at the HOLDA/B pins. This is accomplished
by pulling LATCHA or LATCHB low for a sample pe-
riod. Additionally, a hold capacitor discharge current of
upto 1.0mA canbeturnedonby pulling RSTAorRSTB
low. The discharge current is determined by a resistor
tied between CS and ground. Its magnitude is:

lcs = 2.6/(Res + 750) A, typ.
Where: Rcs = resistor from CS to ground

Outputs BURSTA/B & PES are referenced to an exter-
nal reference applied to the VREF pin.

As noted, several methods are used to determine
channel gain in Servo Read Mode. These methods
make use of the data read mode AGC loop, the servo
AGC loop and external or fixed AGC loop gain. Two
methods are used that control the channel gain based
on maintaining the sum of A & B channel amplitudes.

Inone case (see Figure 1) the BYP2 pin is connected
to the GAIN pin and the servo channel gain is deter-
mined by the read channel gain as controlled by the
sum of the A and B amplitudes. In this case a cumrent
is sourced/sinked to/from the capacitor on the GAIN/
BYP2 pin whenever the HOLD2 pin is pulled high. The
current magnitude and direction is determined by:

Ic = K4[(Ks « Vagcz) - Va(DIN)pp - Vb(DIN)pp]
Where:

Vaacz = AGC2 pin voltage

K4 = 650 pA/Vpp
Ks =0.39 VIV

Va/b(DIN)pp = peak to peak A or B servo pattern
Signal voltages at DIN+

The other case (see Figure 2) controls the channel by
fixing the Read Data channel gain by taking HOLD1
low and closing the loop about the Servo Channel AGC
(LOCOFF is held low for this mode).

HOLD2 is used to update the control voltage on the
AGC capacitor at the BYP2 pin. This AGC function has
a time constant defined by:

Time Constant = Ke * Cayp2
Where: Ke=1.64107.5kQ
Cevp2 = BYP2 pin capacitor value in farads

Another method (see Figure 5) uses either a fixed
voltage at the GAIN pin to determine channel gainora
gainbased on preamble data amplitude. In this case no
AGC methods are used that are based on servo signal
amplitudes. Gain, as determined by an external voit-
age has been covered above. in the preamble method
HOLD1 is taken low during a preamble and the channel
gain, determined by that necessary to maintain DIN+
as programmed by the AGC1 voltage, is held during
servo data processing.

WRITE MODE

In Write Mode the SSI 32P544 is disabled and preset
for the following Read Mode. The digital circuitry is
disabled, the input AGC amplifier gain is set to maxi-
mum and the AGC amplifier input impedance is re-
duced.

Resettingthe AGC amplifier gain and input impedance
shortens system Write to Read recovery times. With
the AGC gain at maximum when returning to Read
mode the AGC loop is in fast attack mode.

The lowered input impedance improves settling time
by reducing the time constant of the network between
the SSI 32P544 and a read preamplifier such as the
SSI 32R510A. Write to read timing is controlied to
maintain the reduced impedance for 1.2 to 3.0 us
before the AGC circuitry is activated. Coupling capaci-
tors should be chosen with as low a value as possible
consistent with adequate bandwidth to allow more
rapid settling.

POWER DOWN MODE

A power down mode is provided to reduce power
usage during the idle periods. Taking ENABLE pin low
selects this mode. Recovery fromthis state can be slow
due to the necessity of charging external capacitors.

LOW VOLTAGE FAULT DETECTION

A low voltage detection circuit monitors both supplies
and pulls an open collector TTL output low whenever
either supply drops below their trip point.

MODE CONTROL

The SSI 32P544 circuit mode is controlled by the
ENABLE, R/W, AGCMODE, HOLD1, HOLD2, and
LOCOFF pins as shown in Table 1.
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Data Read Mode

AGC active and controlled by data, Digital section
active

Data Read Mode, Hold

AGC gain held constant, Digital section active. Gain
will drift higher at rate determined by Cavp1 and Hold
mode discharge current.

Servo Read Mode | (See Figures 1 & 3)

The BYP2 and GAIN pins are tied together. Read
amplifier AGC control voltage developed from sum of
Servo signal levels. HOLD? is toggled to update the
control voltage after each Servo frame.

Servo Read Mode Il (See Figures 2 & 4)

Read amplifier AGC gain held fixed (HOLDT low). Servo
AGC loop activated with HOLD2 toggled to update or
hold gain based on a constant servo signal sum.

TABLE 1: SSI 32P544 Circuit Mode Control

Servo Mode Il (See Figure 5)
Read channel gain determined by voltage on GAIN pin.

Write

Read amplifier input impedance reduced. BYP1 pin
voltage pulled low to select maximum amplifier gain.
Digital section deactivated.

Power Down
Circuit switched to a low current disabled mode.

Note: When AGCMODE is switched to a low state the
voltage at the BYP1 pin will be held subject to Hold
mode discharge currentinduced drift. So, when return-
ing to Data Read Mode, the channel gain will be the
same as it was prior to AGCMODE switching or slightly
higher.

ENABLE| RW n:gge HOLD1 | HOLDZ | LOCOFF | READ PATH MODES
1 1 1 1 - - Data Read Mode
1 1 1 0 - - Data Read Mode Hold
1 1 0 - 1 1 Servo Read Mode |
1 1 0 - 0 1
1 1 1 0 0 0 Servo Read Mode Il
1 1 1 0 1 0
1 1 0 - - - Servo Mode llI
1 0 - - - - Write
0 - - - - - Power Down
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FIGURE 3: Servo Read Mode | Timing Diagram
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FIGURE 5: Servo Read Mode Ili
PIN DESCRIPTION
POWER SUPPLY AND CONTROL
NAME DESCRIPTION
VvCC 5 volt power supply.
VDD 12 volt power supply.
AGND, DGND Analog and digital ground pins.
R/W* TTL compatible read/write control pin
ENABLE* TTL compatible power up control pin. A low input selects a low power state.
VFLT Open collector output that goes low when a low power supply fault is detected.
AGC GAIN STAGE
IN+, IN- Analog signal input pins.
OUT+, OUT- Read path AGC amplifier output pins.
AGC1 Reference input voltage level for the read path AGC loop.
AGCMODE* TTL compatible pin that selects the AGC loop control input. A high selects BYP1, a low
GAIN.
BYP1 An AGC timing capacitor or network is tied between this pin and AGND.
GAIN A voltage at this pin may be used to control AGC gain.
DECAY A resistor to control the AGC loop decay time constant may be tied between this pin and
BYP1.
HOLD1* TTL compatible control pin that holds the read path AGC loop gain constant when low.

* These inputs have internal pull-ups, so an open connection is the same as a high input.
2-23
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PIN DESCRIPTION (Continued)

DIGITAL PROCESSING STAGE

NAME DESCRIPTION

DIN+, DIN- Analog input to the hysteresis comparator.

CiN+, CIN Analog input to the differentiator.

DIF+, DIF- Pins for external differentiating network.

LEVEL Output from full wave rectifier that may be used for input to the hysteresis-comparator.
HYS Threshold sefting input to the hysteresis-comparator.

DOUT Butfered TTL output for monitoring the flip-flop D input. Provided for testing or servo use.
CcouT Test point for monitoring the flip-flop clock input.

0os Connection for output pulse width setting capacitor.

RD TTL compatible read output.

SERVO BURST CAPTURE STAGE

LATCHA, TTL compatible inputs that switch channels A or B into peak acquisition mode when

LATCHB low.

HOLDA, Peak hokling capacitors are tied from each of these pins to AGND.

HOLDB

RSTA, TTL compatible inputs that enable discharge of Channel A or B hold capacitors when

RSTB low.

CSs Hold capacitor discharge current magnitude is controlled by a resistor from this pin to
ground.

VREF Reference voltage input for servo outputs.

AGC2 Reference input voltage level for the servo AGC loop.

BYP2 An AGC timing capacitor or network is tied between this pin and AGND.

HOLD2 TTL compatible control pin that holds the servo AGC loop gain constant when low.

BURSTA, Buffered hold capacitor voltage outputs.

BURSTB

PES Position error signal A minus B output.

LOCOFF* TTL compatible input to select path for PES signal. (Local OnvOff) Selects between AGC
amp. output or A-B output.

* These inputs have internal pull-ups, so an open connection is the same as a high input.
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ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation outside these rating limits may cause permanent damage to this device.

PARAMETER RATING UNIT
5V Supply Voltage, VCC 6.0 )
12V Supply Voltage, VDD 14.0 \
Pin Voltage -0.3to VDD + 0.3 \

GAIN, BYP1/2, AGC1/2 LEVEL, HYS, HOLDA/B, VREF
BURSTA/B, PES, COUT, DiFt, OUT+

Pin Voltage _ _ _ -0.3t0 VCC + 0.3 \
IN+, AGCMODE, HOLD1/2, ENABLE, R/W, LATCHA/B,
RSTA/B, CS, LOCOFF, OS, CIN, DIN+

Pin Voltage -0.3toVCC +0.3 \)
RD, DOUT, DECAY, VFLT or +12 mA

Storage Temperature 65 to 150 °C
Lead Temperature (Soidering 10 sec.) 260 °C

RECOMMENDED OPERATING CONDITIONS
Currents flowing into the chip are positive.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
VCC  Supply Voltage 45 5.0 55 \
VDD  Supply Voltage 10.8 12.0 13.2 v
Ta Ambient Temperature 0 70 °C

ELECTRICAL CHARACTERISTICS

POWER SUPPLY

Recommended conditions apply unless otherwise specified.

PARAMETER CONDITIONS MIN NOM | MAX UNITS

ICC  VCC Supply Current Outputs unloaded, 20 mA
ENABLE = high or open

ICC ENABLE = low 17 mA

IDD VDD Supply Current Outputs unloaded, 90 mA
ENABLE = high or open

IDD ENABLE = low 25 mA
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POWER SUPPLY (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Pd Power dissipation Tj = 145°C, ENABLE = high, 1.0 w
Outputs unloaded
ENABLE = low, 0.35 w
Outputs unloaded
LOGIC SIGNALS
VIL Iinput Low Voitage -0.3 0.8 \'
VIH Input High Voltage 2.0 VCC+0.3 \)
lL Input Low Current VIL = 0.4V 0.0 -0.4 mA
IH input Low Current VIH = 2.4V 100 HA
VOL  Output Low Voltage IOL =4.0mA 0.4 \Y
VOH  Output High Voltage IOH = 400 pA 24 \'
Output rise time VOH = 2.4V* 15.0 ns
Output full time VOL = 0.4V* 9.0 ns
*10 - 90%, 10 pF capacitor to DGND
MODE CONTROL
Enable to/from Disable Settling time of external 10 us
Transition Time capacitors not included
ENABLE pin high to/from low
Read to Write Transition Time R/W pin high to low 1.0 us
Wirite to Read R/W pin low to high 1.2 3.0 us
Transition Time AGC setting not included
AGC On toffrom AGC Off AGCMODE pin high 2.0 1S
Transition Time toffrom low
HOLD1 On to/from HOLD1 pin high to/from low 1.0 us
HOLD2 Off Transition Time
HOLD2 On to HOLDZ2 Off HOLD2 pin high to/from low 1.0 us

Transition Time
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WRITE MODE

PARAMETER CONDITION MIN NOM | MAX UNIT

Common Mode Input R/W pin = low 250 Q
Impedance

READ MODE

READ PATH AGC AMPLIFIER

Unless otherwise specified, recommended operating conditions apply. Input signals are AC coupled to IN+.
OUT are loaded differentially with >600€2, and each side is loaded with < 10 pF to AGND, and AC coupled
to DINt. A 2000 pF capacitor is connected between BYP1 and AGND. AGC1 pin is open. R'W is high.

PARAMETER CONDITION MIN NOM | MAX UNIT

Gain Range 1.0 Vpp < (OUT+) ~ (OUT-) 4 83 A%
<3.0 Vpp

Output Offset Voltage Over entire gain range -400 +400 mv

Maximum Output Set by BYP1 pin 3.0 Vpp

Voltage Swing

Differential Input Resistance (IN+) — (IN-) = 100 mVpp 5.0 kQ
@ 2.5 MHz

Differential iInput Capacitance (IN+) — (IN-) = 100 mVpp 10 pF
@ 2.5MHz

Common Mode Input R/W = high 1.8 kQ

Impedance _
R/W = Low 250 Q

Input Noise Voltage Gain set to maximum, 30 nVAHz
RS =0, BW =15 MHz

Bandwidth -3 dB bandwidth at 28 MHz -
maximum gain

OUT+ to OUT- Pin Current No DC path to AGND 3.0 mA

Output Resistance 20 50 Q

CMRR (Input Referred) (IN+) = (IN-) = 100 mVpp 40 dB
@ 5 MHz, gain set to max
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READ PATH AGC AMPLIFIER (Continued)

PARAMETER CONDITION MIN NOM | MAX . UNIT
PSRR (Input Referred) VDD or VCC = 100 mVpp 30 daB

@ 5 MHz, gain set to max
Externally controlled K2, AGCMODE = Low .89 23
Gain Constants
AV = K2 » g3 VGAN) 7y K3, AGCMODE = Low 1.95 2.64
Gain pin parasitic AGCMODE & HOLDT = low 0.2 +0.2 HA
Input current
(DIN+) — (DIN-) Input 30 mVpp < (IN+) — (IN-) 0.36 0.56 Vpp/V
Swing vs. AGC1 Input < 550 mVpp

0.5 Vpp < (DIN+) - (DIN-)

<1.5 Vpp, AGCMODE &

HOLD1 = high
(DIN+) — (DIN-) Input Voltage 30 mVpp < (IN+) — (IN-) 8.0 %
Swing Variation < 550 mVpp
AGC1 Voltage AGC1open, V .., =2.35V -5 +5 %
AGC1 Pin Input Impedance 5.0 8.3 kQ
Fast Decay Threshold AGCMODE = high 0.3 \
(DIN+) — (DIN-)
Slow AGC Capacitor Discharge (DIN+) — (DIN-) = OV 4.0 pA
Current Vgyp = 4.5V
AGC Capacitor Leakage AGCMODE = high, -0.2 +0.2 pHA
Current HOLD1 = low,

25V <V, <55V
Slow AGC Capacitor Charge (DIN+) — (DIN-) = 0.75 VDC, -0.14 -0.22 mA
Current vary AGC1 until slow charge

begins
Fast AGC Capacitor Charge (DIN+) - (DIN-) = 0.75 VDC, -1.3 -2.0 mA
Current Vager = 3.0V
Fast to Slow Attack [(DIN+) — (DIN-)] - 0.2 Vpp
Switchover Point [(DIN+) — (DIN-)]FinaL
Gain Decay Time (Td) (IN+) — (IN-) = 300 mVpp to 50 us
(See Figure 6a) 150 mVpp @ 2.5 MHz

DECAY pin open, (OUT+) -

(OUT-) to 90% final value.
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READ PATH AGC AMPLIFIER (Continued)

PARAMETER CONDITION MIN NOM | MAX UNIT
Gain Attack Time (Ta) R/W = low to high 4 us
(See Figure 6b) (IN+) — (IN-) = 400 mVpp

@ 2.5 MHz, (OUT+) - (OUT-)
to 110% final value

HYSTERESIS COMPARATOR

Unless otherwise specified, recommended operating conditions apply. Input (DIN+) —(DIN-) is an AC coupled,
1.0 Vpp, 2.5 MHz sine wave. 1.8 VDC is applied fo the HYS pin. ENABLE and R/W pins are high.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Input Signal Range 1.5 Vpp
Differential Input Resistance (DIN+) = (DIN-) = 100 mVpp 10 18.0 kQ
@ 2.5 MHz
Differential Input Capacitance (DIN+) — (DIN-) = 100 mVpp 4.0 pF
@ 2.5 MHz
Common Mode Input 2.25 5.0 kQ
Impedance (Both Sides)
Level Pin Output Voltage 0.6 Vpp < (DiN+) — (DIN-) 1.2 2.2 ViVpp
vS. (DIN+) — (DIN-) < 1.5 Vpp, 10K between
LEVEL and AGND
Level Pin Output Impedance ILever = 0.5 mA 180
Level pin Maximum 3.0 mA
Output Current
Hysteresis Voltage at DINt 1V<HYS <3V 0.16 0.25 ‘A"
vs. HYS Pin Voltage
Hysteresis threshold margin as V(HYS) = some % of -15 +15 %Peak -
a % of V(DIN+) — (DIN-) peak *V(AGC) or V(LEVEL)
1V < V(HYS) < 3V
*see Figures 8 & 9
HYS Pin Current 1V<HYS <3V 0.0 -20 HA
Comparator Offset Voltage HYS pin at AGND 10.0 mV

< 1.5kQ across DINE

* In an open loop configuration where reference is V(AGC) tolerance can be slightly higher.
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ACTIVE DIFFERENTIATOR
Unless otherwise specified, recommended operating conditions apply. Input (CIN+) — (CIN-) is an AC-

coupled, 1.0 Vpp, 2.5 MHz sine wave. 100Q in series with 65 pF are tied from DIF+ to DIF-.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Input Signal Range 1.5 Vpp
Differential Input Resistance (CIN+) — (CIN-) = 100 mVpp 10 18.0 kQ

@ 2.5MHz
Differential input Capacitance (CIN+) — (CIN-) = 100 mVpp 4.0 pF

@ 2.5 MHz
Common Mode Input Impedance | Both sides 2.25 5.0 kQ
Voltage Gain From (DIF+to DIF-) =2 kQ 1.7 2.2 VIV
CINzt to DIFt
DIF+ to DIF- Pin Current Differentiator impedance +1.2 mA

must be set so as to not clip

the signal for this current

level
Comparator Offset Voltage DIF+, DIF- are AC-coupled 10.0 mV
COUT Pin Output Low Voltage 0<IOL<05mA VDD-3.0 v
COUT pin Output Pulse 0<IOL<0.5mA 0.4 Vv
Voltage, VHIGH - Viow
COUT pin Qutput Pulse Width 0<IOH<05mA 30 ns

V(INs} - (IN-) /\/\
V(iN+) - (IN) f\/
kn—’{ AW —l
‘OI Ta
V(OUTs) - (OUT) ‘V" _—l—
ViouT) - (ouT)
(@)
(b}

110%
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FIGURE 6: AGC Timing Diagram




SSl 32P544
Read Data Processor
and Servo Demodulator

OUTPUT DATA CHARACTERISITICS (See Figure 7)

Unless otherwise specified, recommended operating conditions apply. Inputs (CIN+) — (CIN-) and (DIN+) -
(DIN-) are in-place as a coupled, 1.0 Vpp, 2.5 MHz sine wave. 100%2 in series with 65 pF are tied from DIF+
to DIF-. 1.8V is applied to the HYS pin. A 60 pF capacitor is tied between OS and VCC. RD is loaded with a
4 kQ resistor to VCC and a 10 pF capacitor to DGND. ENABLE and R/W pins are high.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Td1 D Flip-Flop Set Up Minimum allowable time 0 ns
Time delay from {DIN+) — (DIN-)

exceeding hysterisis
point to (DIF+) - (DIF-)
hitting a peak value.

Td3 Propagation Delay 110 ns

Td5 Output Pulse Width Td5 = 800(Cos) @ VRD = 1.4V +15 %
Variation 50 pF < Cos < 200 pF

[Td3-Td4 | Pulse Pairing 15 ns

+HYSTERESIS LEVEL /\ /\
v
(CIN4) - (CIN-) \ / \
)~ /‘\ .

ov
V(DIN+) - (DIN-) \ / \/
\

~HYSTERESIS LEVEL

Vbout

—] 1ot ja—
V (DIN+ - DIN:) \/ /\\/
cowrntmronoomar |1 [ I I
Voout I S I N
Td3 — }*—b ’* Td4
RD OUTPUT U U u
—»| jeTos

FIGURE 7: Read Mode Digital Section Timing Diagram
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] +
V(DIN+ —~ DIN-) “PEAK V(nternal) b

w I =1
FULL WAVE
RECTIFIER V(HYS) = K% of V(LEVEL
] | V(LEVEL) ¥ VHYS) ofvAl )
T
To AGC -
Charge Pump 150 pF
V(AGC) l R2

FIGURE 8: Feed Forward Mode

A
For V(HYS) =
+15% (max) K% of V(LEVEL)

[ 4
33 1 Typically ~ 60%
T .
E Z =+ Typical ~ 60% |
go
£
nZ ~15% (min) |
2s
s> |
0
e [

I

] >

T

9MHz  Frequency

FIGURE 9: Percentage Threshold vs. Frequency
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SERVO SECTION (Unless otherwise specified, recommended operating conditions apply.)

PARAMETER CONDITIONS MIN NOM | MAX UNIT
VREF Voltage Range 3.9 6.0 \
AGC2 Pin Voltage AGC2 Pin Open, 5 +5 %
Virgen =34V
AGC2 Pin Input Impedance 5.0 9.1 kQ
BURSTA/B pin Output LATCHA/B = Low -6.5 +6.5 %
Voltage vs (DIN+) — (DIN-) VBURSIA{B ) VF}EF 1.7 ViV
BURSTA/B Output LATCHA/B = Low, -80 +80 mv
Offset Voltage (DIN+) = (DIN-),
VBuRsT - VREF RCS =38.3kQ
BURSTA - BURSTB Output LATCHA/B = low -15 +15 mv
Offset Match (DIN+) = (DIN-) '
Maximum PES Pin Qutput Controlled by AGC2 5.0 Vpp
Voltage
PES Pin Output Offset Voltage Vees - VREF, (DIN+) = (DIN-) -50 +50 mv
LATCHA/B = Low
After 30 sec. temp. stable
Output Resistance, BURSTA/B & 20 Q
PES pins
Hold A/B Charge Current LATCHA/B = Low 25 mA
HOLDA/B Discharge RSTA/B = Low, -15 +15 %
Current Tolerance ICS = 2.6V/(RSC + 750Q)
RSTA/B = High, -0.5 +0.5 HA
[ATCHA/B = High
Load Resistance Resistors to VREF 10.0 kQ
BURSTA/B, PES pins
Load Capacitance 20 pF
BURSTA/B, PES pins
LATCHA/B pin set up time (Tds1 in Figures 3 & 4) 150 ns
LATCHA/B pin Hold Time (Tds2 in Figures 3 & 4) 150 ns
Channel A/B Discharge (Tds3 in Figures 3 & 4) 150 ns
Current Turn On time
Channel A/B discharge (Tds4 in Figures 3 & 4) 150 ns
Current Turn Off time
BYP2 Pin Parasitic Input Current | HOLD2 = Low
LOCOFF = Low -0.02 +0.02 pA
LOCOFF = High 9.0 +9.0 pA
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SERVO SECTION (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNIT
BYP2 Pin Charge/Discharge Ks, HOLD2 = High 487 650 813 HA/NpPp
Current
lc = K4f(Ks « Vagc2) — Ks, HOLD2 = High 0.35 0.43 VN
VA(DIN)pp - VB(DIN)pp]
*AGC Gain Range LOCOFF=Low 0.6 6.0 VVpp
VPES pp vs. VAGC2 Vpes pp/VaGc2
LOCOFF = Low 1.24 1.38 1.52 Vpp/V
LOCOFF = High 1.42 1.5 1.58
VPES pp/Vaccz Vpp
AGC2=0Open
LOCOFF = Low 5.03 5.3 5.56 Vpp/V
LOCOFF = High 5.32 5.6 5.88
BURSTA/B Pin Output vs. Vagcz2 | (Va + VB - 2VREF)/Vage2
LOCOFF = High 0.77 Vv
Va + VB - 2VREF,
AGC2=0pen
LOCOFF = High 285 \
*Av = (VPES - VREF)/(VA(OIN)pp + VB(DIN)pp)
Supply Voltage Fault Detection
PARAMETER CONDITIONS MIN TYP | MAX UNIT
VDD Fault Threshold 9.1 10.5 \'
VCC Fault Threshold 4.1 44 \
VOL Output Low 45<VCC <55V, 04 \
IOL=16mA
1.0<VCC < 45, 0.4 '
IOL =05mA
I0H Output High Current 25 HA
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PACKAGE PIN DESIGNATIONS Thermal Characteristics: 6jA
(Top View)
| 44-lead PLCC s°cw |
+ 1 + " +
55332t 4EE 844
AGND (] HYS
evpi ] LEVEL
GAN [] DECAY
N ] oouT
- ] HOLDA
VFLT ] HOLDB
voD [} cs
HOLD? [] DGND
ENABLE [] TATCHA
LocoFF (] TATCHB
HOLDT ] 2 [} A0
liAUTION: Usa handling procedures necessary 44-Lead PLCC
for a static sensitive component.
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SS132P544 - 44-Lead PLCC 32P544-CH 32P544-CH
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reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.
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