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DESCRIPTION FEATURES

The SSI 32P541B is a bipolar integrated circuit that ¢ Level quallfication supports high resotution

provides all data processing necessary for detection MFM and RLL encoded data retrieval
and qualification of MFM or RLL encoded read signals.

*  Wide bandwidth AGC input ampiifier
Inread mode the SSi 32P5418 provides amplification
and qualification of head preampilifier outputs. Pulse
qualification is accomplished using level qualification
of differentiated input zero crossings. An AGC ampli-
fier is usec to compensate for variations in head + wyrite to read transient suppression
preamp output levels, presenting a constantinput level
to the pulse qualification circuitry. The AGC loop can * Fast and siow AGC attack regions for fast
be disabled so that a constant gain can be used for translent recovery
embedded servo decoding or other processing needs.

* Standard 12V + 10% and 5V + 10% supplies

* Supports embedded servo pattern decoding

* Internal voltage fault indicator
Inwrite mode the circuitry is disabled and the AGC gain
stage input impedance is switched to a lower level to  ° < £1.0 ns pulse pairing
allow fast settling of the input coupling capacitors during
a write to read transition. The SSI 32P541B requires
+58V and +12V power supplies and is available ina 28-
pin PLCC, 24-pin DIP and 24-pin SOL.

* 24 Mb/s operation
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CIRCUIT OPERATION

READ MODE

In the read mode (RW input high or open) the input
read signal is amplified and qualified using an AGC
amplifier and pulse level qualification of the detected
signal peaks.

The amplified head signals are AC coupledtothe IN +
and IN - pins of the AGC amplifier that is gain controlled
by fuli wave rectifying and ampiitying the (DIN+ - DIN—
) voltage level and comparing it to a reference level at
the AGC pin. A fast attack mode, which supplies a
1.7 mA charging current for the capacitor at the BYP
pin, is entered whenever the instantaneous DIN +leve!
is more than 125% of set level. Between 100% and
125% the slow attack mode is invoked, providing
0.18 mA of charging current. The two attack modes
allow rapid AGC recovery frorm a write to read transition
while reducing zero crossing distortion once the ampli-
fier is in range.

The level at the AGC pin should be set such that the
differential voltage level at the DIN+, DIN- pins is 1.00
Vpp atthe OUT+, OUT- pins which allows forupto 6 dB
loss in any external fitter connected between the
OUT+, OUT- outputs and the DIN+, DIN- inputs.

Gain of the AGC section is nominally

Av2 =exp_( v2-wi )
A 5.8+Vt

Where: Av1 and Av2 are initial and final ampiitier
gains. V1, V2 are initial and final voltages
on the BYP pin.

Vit = (K x T)/q = 26 mV at room temperature.

One fitter for both data (DIN+, DIN- input) and clock
(CIN+, CIN- input) paths, or a separate filter for each
path may be used. If two fitters are used, care must be
exercised to control time delays so that each path is
timed properly. A muiti-pole Bessell filter is typically
used for its linear phase or constant group delay
characteristics.

HYSTERESIS LEVEL

Inlevel qualification, hysteresis comparator eliminates
errors due to low level additive noise, see Figure 4B.

2-12

The 32P541B allows two implementations of hyster-
asis: fixed hysteresis threshold or DIN tracking hyster-
esis threshold. Fixed hysteresis threshold can be sim-
ply done by a setting a DC vottage at HYS pin, such as
from a resistor divider from VCC to GND. The hyster-
esis threshold at the comparator can be computed as:
Hysteresis Gain x V. For high performance system
application, however, fixed hysteresis threshold is not
recommended.

DIN tracking hysteresis has the advantages of shorter
write-to-read recovery time and lower probability of
error with input amplitude drop out. The hysteresis
threshold is designed as a percentage of the DIN peak
voltage. This technique can be implemented by feed-
ing the LEVEL output, through a resistor divider net-
work, to the HYS pin (see Figure 4b). The LEVEL
output, amplified peak capture of DIN voltage, can be
computed as: Level Gain x V(DIN+ - DIN-). With the
resistor divider, a fraction of the LEVEL output is
presented atthe HYS pin. The hysteresis threshold, as
a function of DIN, can be summarized as: Level Gainx
Resistor Dividing Ratio x Hysteresis Gain x V(DIN+ -
DIN-). For a typical case of 1 Vpp differential at DINt
input, assume equal value resistors in the divider
network, the hysteresis thresholdis 1.95x0.50x 0.19 x
1V = 0.185V. This represents 37% hysteresis on a 1
Vpp signal. While both the Level Gain and Hysteresis
threshold vs. HYS bear a moderate tolerance due to
typical process variations, they inversely track each
other to yield a much tighter hysteresis threshold in a
closed loop. In designing the hysteresis threshold, the
nominal Level Gainand Hysteresis Gainvalues should
be used. The tolerance on DIN tracking hysteresis
threshold is specified as the Tracking Hysteresis
Threshold Tolerance in the specification.

While the external resistor divider ratio determines the
hysteresis threshold, the total resistance and the peak
capture capacitor should be optimized for the system
data rate. The RC time constant must be small enough
to allow good response to changing DIN+ peak-to-
peak, but large enough to provide a constant hyster-
esis threshold in each level qualification.

The fittered clock path signal is differentiated to trans-
form signal peaks to zero-crossings which clock an
edge-trigger circuit to provide output pulses at each
zero-crossing. The pulses are usedto clock the D-type
flip-flop. The COUT pin is a buffered test point for
monitoring this function.
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The differentiator function is set by an external network
between the DIF+, DIF- pins. The transter function is:
Where: C = external capacitor {20 pF to 150 pF)
AV = -2000Cs
LCs? +(R+92)Cs +1

L = external inductor

R = external resistor

$ = jw = j2nf
During normal operationthe differentiator circuit clocks
the D flip-flop on every positive and negative peak of
the signal input to CIN+, CIN-. The D input to the lip—
flop only changes state when the signal appiied to the
DIN+, DIN- inputs exceeds the hysteresis comparator

threshold opposite in polarity to the previous peak that
exceeded the threshold.

The clocking path, then, determines signal timing and
the data path determines validity by blocking signal
peaks that do not exceed the hysteresis comparator
threshold.

The delays from CIN+, CIN- inputs to the flip-flop clock

input and from the DIN+, DIN- inputs to the flip-flop D
input are well matched.

TABLE 1: Mode Control

7-52-3%
WRITE (DISABLED) MODE

Inthe write or disabled mode (R/W input low) the digital
circuitry is disabled and the AGC amplifier inputimped-
ance is reduced. In addition the AGC amplifier, gain is
set to maximum so that the loop is in its fast attack
mode when changing back to Read Mode. The low-
ered input impedance facilitates more rapid settling of
the write to read transient by reducing the time constant
of the network between the SSI 32P541B and read/
write preampiifier, such as the SS1 32R512.

internal SS132P541B timing is such that this settlingts
accomplished before the AGC loop is activated when
going to read mode. Coupling capacitors should be
chosen with as low a value as possible, consistent with
bandwidth requirements, to allow more rapid settling.

LAYOUT CONSIDERATIONS

The SS132P5418B is a high gain wide bandwidth device
that requires care in layout. The designer should keep
analog signal lines as short as possible and well
balanced. Use of a ground plane is recommended
along with supply bypassing and separation of the
8S|32P541B and associated circuitry grounds from
other circuits on the disk drive PCB.

LOW VOLTAGE FAULT DETECTION

A low voltage detection dircuit monitors both supplies
and pulls an open collector TTL output low when either
supply drops below their trip point. This option is
available only in the 28-pin PLCC package.

R/W HOLD MODE
1 1 READ - Read amp on, AGC active, Digital section active -
1 0 HOLD - Read amp on, AGC gain held constant Digital section active
0 X WRITE - AGC gain switched to maximum, Digital section inactive, common
mode input resistance reduced

2-13
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PIN DESCRIPTION

NAME TYPE DESCRIPTION

vCC 5 volt power supply B

vDD 12 volt power supply ] h

AGND, DGND Analog and Digital ground pins B

RW I TTL compatible read/write control pin

IN+, IN- 1 Analog signal input pins

OUT+, OUT- o AGC Amplifier output pins -

BYP The AGC timing capacitor is tied between this pin and AGND

HOLD B I TTL compatiblevpin that holds the AGC gain when pulled low ]
| AGC ! Reference input voltage level for the AGC circuit

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

HYS | Hysteresis level setting input to the hysteresis comparator

LEVEL (o] Provides rectified signal level for input to the hysteresis comparatof ]

DOUT . o Buftered test point for monitoring the flip-tiop D inpm

CIN+, CIN- | Analog input to the differentiator

DIF+, DIF- Pins for external differentiating network |

COUT‘ o] Butfered test point for monitoring the clock input to the flip-tiop ]
_(SS Connectioh for read output pulse width setting capacitor

RD O TTL compatible read output

VFLT 0] Open collector output that goes low when a low power supply fault is

detected.

*VFLT output offered in 28-pin PLCC package only.

ELECTRICAL CHARACTERISTICS
Unless otherwise specified 4.5 < VCC <55V, 10.8V < VDD < 13.2V, 25°C < Tj< 135 °C.

ABSOLUTE MAXIMUM RATINGS
Operation above absolute maximum ratings may permanently damage the device.

PARAMETER RATING UNIT

5V Supply Voltage, VCC 6 v ]
12V Supply Voltage, VDD - 14 \ )
Storage Temperature -65 to 150 °C |
Lead Temperature 260 °C O
R/W, IN+, IN-, HOLD, VFLT -0.3t0 VCC + 0.3 ) v

RD -0.3Vio VCC + 0.3V or +12 mA

All others -0.310 VDD + 0.3 v h
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POWER SUPPLY
PARAMETER CONDITIONS MIN NOM MAX UNIT
iCC - VCC Supply Current Outputs unioaded ] LN mMA
1DD - VDD Supply Current Outputs unioaded | 70 mA | -
Pd - Power Dissipation Outputs unioaded, Tj = 135°C 850 mw
LOGIC SIGNALS
ViL -I’np‘utkﬂyoﬂage 034 | 08 E*V -
ViH - Input High Voitage 2.0 s ] \
IIL - input Low Current VIL = 0.4V 0.0 0.4 | mA
1IH - Input High Current VIH = 2.4V 100 | pA
; VOL - Output Low Voltage IOL = 40 mA o 7 ] JJL v
VOH - Output High Voltage 10H = -400 pA 24 v
MODE CONTROL
Read to Write Transition Time B ] 1.0 { ws
Write to Read Transition Time AGC settling not included, 1.2 3.0 us
transition to high input
resistance N ]
Read to Hold Transition Time 1.0 us
WRITE MODE
Common Mode Input Impedance | R/W pin = low 250 Q
{both sides)
READ MODE

Unless otherwise specified IN+ and IN- are AC coupled, OUT+, and OUT- are loaded differentially with > 600Q
and each side is loaded with < 10 pF to GND, a 2000 pF capacitoris connected between BYP and GND, OUT+
is AC coupled to DIN+, OUT- is AC coupled to DIN-, AGC pin voltage is 2.2 VDC.

AGC AMPLIFIER
Differential Input Resistance V(IN+ — IN-) = 100 mVpp 5K Q
@ 2.5MHz
Differential Input Capacitance V(IN+ - IN-) = 100 mVpp 10 pF
@ 2.5 MHz
Common Mode Input Impedance R/W pin high 18 kQ
(both sides) R/W pin low 0.25 kQ
Minimum Gain Range 1.0 Vpp < V(OUT+ - OUT-) 4.0 83 A"
£25Vpp ] I I S
Input Noise Voltage Gain set to maximum 30 nV/VHZ

0791 - rev. 2-15
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AGC AMPLIFIER (Continued)
PARAMETER CONDITIONS MIN |- NOM MAX UNIT
Bandwidth Gain set to maximum 30 MHz
-3 dB point
Maximum Qutput Voltage Set by AGC pin voltage 3.0 Vpp
Swing '
QUT+ to OUT- Pin Current No DC pathto GND +3.2 mA
QOutput Resistance 12 32 Q
Output (Eapacitance B 15 pF _
(DIN+ — DIN-) Input Voltage 30 mVpp < V(IN+ - IN-) | @ 2.6 MHz| 0.33 0.43 Vpp/V
Swing VS AGC Input Level < 550 mVpp; @ 9 MHz 0.44 0.69 Vpp/V
0.5 Vpp < V(DIN+ - DIN-) < 1.5 Vpp
(DIN+ - DiN-) Input Voltage 30 mVpp V{IN+ - IN-} | @ 2.5MHz 4 %
Swing Variation < 550 mVpp AGC Fixed, | @ 9 MHz 12 %
over supply & temp. @ 9 MHz 14 % |
) Cold
Gain Decay Time (Td) Vin = 300 mVpp—> 150 mVpp 50 us
at 2.5 MHz, Vout to 30% of
7 final value Figurej a
Gain Attack time (Ta) From Write to Read transition 4 us
to Vout at 110% of final value
Vin = 400 mVpp @ 2.5 MHz.
- Figure 1b
Fast AGC Capacitor Charge V(DIN+ - DIN-) = 1.6V 1.3 2.0 mA
Current V(AGC) = 2.2V
Slow AGC Capacitor Charge | V(DIN+— DIN-) = 1.6V Vary 0.14 0.22 mA
Current V(AGC]) until slow discharge
Fast fo Slow Attack Switchover| V(DIN+—DiN-) 1.25
Point V{DIN+-DIN-) Final
AGC Capacitor Discharge V(DIN+ - DIN-) = 0.0V
Current Read Mode 4.5 HA
Hold Mode -0.2 +0.2 pA
CMRR (Input Referred) V(IN+) = V(IN-) =100 mVpp 40 dB
o @ 5 MHz,gain at max. ]
PSRR (Input Referred) AVCC or AVDD = 100 mVpp 30 dB
@ 5 MHz, gain at max.
Maximum AGC Amplifier V(IN+-IN-) =0 200 mvV
Qutput Offset Variation Min to max gain
2.16 0791 - rev.
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HYSTERES!S COMPARATOR
PARAMETER CONDITIONS MIN NOM MAX UNIT
Input Signal Range 1.5 Vpp
Differential input Resistance V(DIN+ — DIN-) = 100 mVpp 5 11 kQ
@ 2.5 MHz
Differential Input Capacitance V(DIN+ ~ DIN-) = 100 mVpp 6.0 pF
| @ 2.5 MHz
Common Mode Input Impedance | (both sides) 2.0 kQ
Comparator Offset Voltage HYS pin at GND, £ 1.5kQ 10 mv |
‘7 across DIN+, DIN- o
Hysteresis Gain At DIN+, DIN- pins 0.16 0.19 0.22 ViV
(see figure 4¢) 1V <V (HYS) < 3V
HYS Pin Input Cument 1V <V (HYS) < 3V 0.0 -20 HA
Tracking Hysteresis ' V {Hys) = some % of -15 +15 % Peak
Threshold Tolerance “V {AGC) or V (LEVEL)
1V <V (Hys) <3V;{=0-9 MH3
Level Gain 0.6 < |V (DIN+—DiN-) | 1.7 1.95 22 VApp
(see figure 4d) <1.3 Vpp, 10 kQ2 from LEVEL
7 pin to GND
LEVEL Pin Max Output Current B 3.0 mA |
LEVEL Pin Output Resistance {LEVEL) = 0.5 mA 180 Q
DOUT Pin Output Low Voltage 0.0<10L<0.5mA VDD 4.0 vOD -2.8 vV
DOUT Pin Output High Voltage 0.0<IOH<0.5mA VDD -25 VDD -1.8 \
*In an open loop configuration where reference is V(AGC) tolerance can be slightly higher
ACTIVE DIFFERENTIATOR
Input Signal Range 1.5 Vpp
Ditferential Input Resistance V(CIN+ ~ CIN-} = 100 mVpp 58 11.0 k2
@ 2.5MHz
Differential Input Capacitance V(CIN+ — CIN-) = 100 mVpp 6.0 pF
@ 2.5MHz
ﬁg@mon mode Input Impedance | (both sides) 2.0 ’ kQ
Voltage Gain From CIN+ to DIFt | R(DIF+to DIF-) = 2kQ 1.7 2.2 Vv
DIF+ to DIF- Pin Current Ditferentiator Impedance +1.3 mA
must be set so as not to clip
signal at this current level
Comparator Oﬁset Voltage DiF+, DIF- are AC Coupled 7 10.0 mv
COUT Pin Output Low Voltage 0.0<I0OH<0.5mA vDD -3.0 Vv
COUT Pin Output Pulse voltage 0.0<IOH<05mA +0.4 v
V(high) - V(low)
COUT Pin Output Pulse Width 0.0<I0H <05 mA 30 ns

o791
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OUTPUT DATA CHARACTERISTICS (See Figure 2)

Unless otherwise specified V(CIN+ — CIN-} = V(DIN+ - DIN-} = 1.0 Vpp AC coupled sine wave at 2.5 MHz
differentiating network between DIF + and DIF-is 100Qin series with 65pF, V (Hys) = 1.8 DC, a 33 pF capacitor
is connected between OS and VCC, RD- is loaded with a 4 kQ resistorto VCC and a 10 pF capacitor to GND.

PARAMETER CONDITIONS MIN NOM MAX UNIT -
D-Flip-Flop Set Up Time (Td1) Min delay from V(DiN+ DIN-) 0 ns
exceeding threshold to
V(DIF+ —~ DIF-) reaching
a peak
| Propagation Delay (Td3) | 110 | ns -
Output Data Pulse Width Td5 =11.4ns + 740+ Cos +15 %
50% - 50%
Variation 15 pF < Cos < 150 pF o
Pulse Pairing |Td3 - Td4i +1.0 ns
Qutput Rise Time From 0.4V to 2.4V level 15 ns
Output Fali Time From 0.4V to 2.4V level 9 ns

SUPPLY VOLTAGE FAULT DETECTION

PARAMETER CONDITIONS MIN NOM MAX UNIT
VDD Fault Threshold 9.1 103 v
_LC:C Fauit Threshold 7 41 44 \
VOL Qutput Low Voltage 45<VCC <55V, 0.4 \
- IOL = 1.6 mA ) 7
1.0 < VCC < 4.5V, 04 %
IOL=05mA ]
10H Output High Current 25 HA
Vin = 20 mV VBYP = 4.1V
11.0
Group 90
Delay (ns)
7.0 L -
=
5.0
3.0
1 6 12 18 24 30 freq (MHz)

FIGURE 1: AGC Amplitier - Typical Group Delay Variation
2-18 0791 - rev.
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FIGURE 1(a), (b): AGC Timing Diagrams

+HYSTERESIS LEVEL A\
V(CINe ;f’”') \ /\ / X
ai
V (DIN+ - DIN-) \ / A\ V4 N
-HYSTERESIS LEVEL 4
=M T /\
V (DIN+ - DIN-) \\ /\\/
V{COUT) \ ’ \ ’ \ ’ \
FLIP-FLOP CLOCK _f\_
v (DOUT) / B
FLIF-FLOP D INPUT RS
Td3 —» ’+ -» l$ Tad
RD OUTPUT | [—————LI—
READ DATA P —_

FIGURE 2: Timing Diagram
0791 - rev. 2-18
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e —
TO SERVO CIRCUIT

READWRITE
AMPLIFIER

DIGITAL
GROUND

READWRITE
SERVC HOLD
READMWRITE

CONTROL & WRITE
DATA

NOTE: Circuit traces for the 12V bypass capacitor and the AGC Hold Capacitor should be as short as possible with both capacitors returned to
the Analog Ground Pin.
Component values, where given, are for a 24 Mbit/s System.
Above pin numbers are for the 28-pin PLCC package.

FIGURE 3: Typical Read/Write Electronics Set Up

2-20 0791 - rev.
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+ + * ‘
V(DIN+ — DIN-} _PEAK V (intemal) _ _U—

FULL WAVE
RECTIFIER & V(HYS) = K% of V(LEVEL)

V(LEVEL)

FIGURE 4a: Feed Forward Mode

DIN+ ——
DIN- —
Hys
F
Logic '1'
Logic 0" V(DIN+ - DIN-)
Vi | VT

VTH = Hysteresis Gain - VHYS

FIGURE 4b: Hysteresis Comparator Transfer Function
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0.22
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FIGURE 4c: Hysteresis Gain
2.0
19 *’/’\‘
M\ﬂ\\.
MEAN
20_ 1.8 ~ —+—— +3STDEV
g _,,,’4\\ — = -3STDEV
>
"7 \-
1.6 T T T T T
2 4 6 8 10 12 14
FREQUENCY IN MHz

FIGURE 4d: Level Gain

—h

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

]
8 | Typically -~ 60%
‘é 3 T Typical ~80%
28 |
£
";, z —15% (min) !
k=) ,
£ |
3 !
S

|

|

9MHz  Fregquency

FIGURE 5: Percentage Threshold Versus Frequency
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PACKAGE PIN DESIGNATIONS
(TOP VIEW) R EEE
or1 aflon. 2E55855
DiF+ 2 23 DiN+ 4 3 2 1 28 27 2
HYSES zz%cw LEVELE( 25]VF[T el
LeveL [} 4 21 [Jom acc [ls 2] o
acc s 20 [] our- wNe [7 2] out-
w6 19{] ouTs - (Ja 2] out.
w7 18 ] acND FOD (e 21[] acno
Fow 18 17 [J svp voo (J10 2] ave -
cout {] 10 15 [] oout 12 13 14 15 18 17 18
R[] 11 14 {] Ro- E’E“;E";’;’?
os[]12 13{] vee > 2

24-Lead PDIP, SOL 28-Lead PLCC

THERMAL CHARACTERISTICS: ©@ja

24-Lead PDIP 115°C/W
24-Lead SOL 80°C/W

CAUTION: Use handling procedures necessary
28-Lead PLCC 65°C/W for a static sensitive component.

ORDERING INFORMATION

PART DESCRIPTION ORDERING NUMBER PACKAGE MARK

SS132P541B Read Data Processor

24-Lead PDIP SS132P5418-P SSI 32P5418-P
| 28-leadPLCC SSI 32P541B-CH SS| 32P541B-CH
24-Lead SOL SSI 32P541B-CL SSI 32P541B-CL

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