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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

DESCRIPTION

The SSI 33P3733/34 device is a high performance
BiCMOS single chip read channel IC that contains all
the functions needed to implement a complete zoned
recording read channel for magneto-optical (MO) drive
systems. Functional blocks include the pulse detector,
programmable filter, time base generator, and data
synchronizer. MO data rates from 8 to 26.5 Mbit/s for
(1,7) code, 6 to 20 Mbit/s for (2,7) code can be
programmed using an internal DAC whose reference
current is set by a single external resistor.
Programmable functions of the SSI 33P3733/34
device are controlled through a bi-directional serial port
and banks of internal registers. This allows zoned
recording applications to be supported without
changing external component values from zone to
zone.

The SS! 33P3733/34 utilizes an advanced BiCMOS
process technology along with advanced circuit design
techniques which result in a high performance device
with low power consumption.

FEATURES

« Programmable MO data rate of 8 to 26.5 Mbit/s
for (1,7) code, 6 to 20 Mbit/s for (2,7) code,
internal DAC controlled

- Complete zoned recording application
support

» Low-power operation (375 mW typical @ 5V)
» Bi-directional serial port for register access

- Register programmable power management
{Sleep mode <5 mW)

« Power supply range (4.5 to 5.5 volts)
« Small footprint 64-lead TQFP package
PULSE DETECTOR

- Fast Attack/Decay modes for rapid AGC
recovery

+ Dual rate charge pump for fast transient
recovery

« Low Drift AGC hold circuitry

«  Temperature compensated, exponential
control AGC

December 1993

- Wide bandwidth, high precision full-wave
rectifier

. Programmable LEVEL pin time constant with
separate MO data and emboss registers

+  Separate Read and emboss AGC levels (4-bit DAC)

- Dual mode pulse qualification circuitry (user
selectable)

« Internal fast decay timing

- External LOW_Z control pin

- 0.5 ns max. pulse pairing with sine wave input
PROGRAMMABLE FILTER

« Programmable cutoff frequency of 4 to 12 MHz
- Programmable boost/equalizationof0to 13dB
- Matched normal and differentiated outputs

« +10to 15% fc accuracy

>+ 2% maximum group delay variation

» Less than 1.5% total harmonic distortion

- Low-Z input switch controlied by TOW_Z pin
- No external filter components required

TIME BASE GENERATOR

« Better than 1% frequency resolution

« Up to 75 MHz frequency output

« Independent divide-by M and N registers

«  VCO center frequency matched to data
synchronizer VCO

»  VCO (FOUT) output available in both Read and
Write mode

DATA SEPARATOR

- Fast acquisition phase lock loop with zero
phase restart technique

« Fully integrated data separator

- No external delay lines, active devices, or
active PLL components required

« Programmable decode window symmetry
control via serial port

- Window shift control + 30% (4-bit)

- Includes delayed read MO data and VCO
clock monitor points

«  Programmable write precompensation (3-bit)
(33P3734)

Preliminary Data

1293 10-31

B 8253965 0010354 428 EESIL
Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



pu3 woiy ‘weibeiqa %o0ig v IHNDIL

10-32

8-26.5 Mbit/s Read Channel

SSI 33P3733/34

&
2
bg 12
8 9dA =— |
—
8oo0 m\ 3 3 d N
s22 ¢ 2 ¢ |z B
o a = 4
—--0 0 A7 m —{1
H3LSID3Y F&wn.mm
11g-¥ ova
RETER THNGD
Y 1
SIHOLMS | o1pO7 (Lig-v)
E Z-MO10L [10H1N0o | [ova ooV
4 1
" 3500
53 ™
- [
| ov Hin Ty —]
1nog 530 E ~——————— ] QT0H
[ A H31411034
3AVM TIN4
\E.' 930N
e "534
2 A 3dAE
OWdAg
T
10HS 1000 = Eo_m.m k. «¢ !
3INO -2 (L1g-2)
WoH4 FE
- ovaod I@ hl ovaes TETRIN X
T b—et <1 HOLVILNIHIANO NIV
i ! w371
g 3 w3azZIvroa
T ° d\wﬂ FTEVWAVHO0Hd div
1toas o< ° o o
—I'
oy
{3
0 oo« oz Z & z a zZ o a oz o
5 g g g [SI o a4 z Z g o [ e m m

B 3253965 0010355 3b4 EESIL
Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



SSI 33P3733/34

8-26.5 Mbit/s Read Channel

pu3 %oeqd ‘weibeig ¥ooig :ak IHNDIL

YE/EdEE ISS Ul 8(qejieAe st dwoosid sim

<
- > & ) <
indino SOWD pepue-sjbuls , 93 g g g g% m "
£ €2 S &2 w 283 T
—{HHT {] 1
r J.. 1t
XN
1 _ll 140d
dINODTHd W3S
awm . [
1N04. [ Je
we 2)
YIZINOHHONAS o N LN+
oas. [} {
2M
oY
r HITIOHINOD
(wa s J4py + |eHOLO3130
- DI W 3SVYHd
_l [ annd
| 39HVHO
HOLVHINID HOLB3Aa
OHY, [Je—— 0010 XN < 00A
IS, 1HOd
m _ﬁll_ W3S
1n02
L AV13Q [1ova —
IHS 00A a2 1130 b/
3%02_; m dwnd 80103130 [ _‘ 3000L2)
+— IDHYHO 3SYHd XN AV13d
} N 1o
g
1d0d wan 3000 (L
WIY3S - -
WOH4 Ova SM 1HOdS [ Thoa
Woud ¥ N3O
XN XN XNW EECT!
1t L T
g EE 5 iE  §F o5 z W =
> > > % mU WU mﬁ E

10-33

BN 3253965 0010356 2TO EESIL

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



SSI 33P3733/34
8-26.5 Mbit/s Read Channel

FUNCTIONAL DESCRIPTION

The SSI 33P3733/34 implements a high performance
complete read channel, including pulse detector,
programmable active filter, time base generator, and
data synchronizer, at MO data rates up to 26.5 Mbit/s
tor (1,7) code, 20 Mbit/s for {2,7) code. A circuit block
diagram is shown in Figure 1.

PULSE DETECTOR CIRCUIT DESCRIPTION

The pulse detector, in conjunction with the
programmablefilter, provides allthe MO data processing
functions necessary for detection and qualification of
encoded read signals. The signal processing circuits
include a wide bandwidth variable gain amplifier, a
precision wide bandwidth fullwave rectifier, and a dual
rate charge pump. The entire signal path is fully-
differential to minimize external noise pick up.

AGC CIRCUIT

The gain of the AGC amplifier is controlled by the
voltage (Veypx) stored on the BYPx hold capacitor
(Csypx). A dual rate charge pump drives Ceypx with
currents that depend on the instantaneous differential
voltage atthe DP/DN pins. Attack currents lower Veypx
which reduces the amplifier gain, while decay currents
increase Vayex which increases the amplifier gain.
When the signal at DP/DN is greater than 100% of the
programmed AGC level, the nominal attack current of
0.18 mA is used to reduce the amplifier gain. If the
signal is greater than 125% of the programmed AGC
level, a fast attack current of eight (8) times nominal is
used to reduce the gain. This dual rate approach allows
AGC gain to be quickly decreased when it is too high/
low yet minimizes distortionwhen the proper AGC level
has been acquired.

A constant decay current of 4 BA acts to increases the
amplifier gainwhenthe signal at DP/DN is less thanthe
programmed AGC level. The large ratio (0.18 mA:4 pA)
of the nominal attack and nominal decay currents
enable the AGC loop to respond to the peak amplitudes
of the incoming read signal rather than the average
value. A Fast Decay Current mode is provided to allow
the AGC gain to be rapidly increased, if required. In
Fast Decay mode, the decay current is increased by a
factor of 21.

In Read mode and Write mode, the reference voltage
for the AGC charge pump is a nominal 1.0V. When
MOEG is high, the reference voltage for the AGC
charge pump is set by a 4-bit DAC (DACA) controlled

by the serial port. The DAC output voltage is offset so
that“1111"resultsina 0.75V output, and “0000” results
in a 1.00V output:

Vage = 1.00 - (DACA x 0.01667) Vpp
where DACA is the decimalvalue of the DACA register

When the chip is in Power Down mode, the AGC dual
rate charge pump is disabled.

Upon power up, the Low-Z/fastdecay sequence should
be executed to rapidly recover from any transients or
drift which may have occurred on the BYPx hold
capacitors.

BYPMO AND BYPE CONTROL VOLTAGE

The BYPMO capacitor voltage will be held constant
(subject to leakage currents) during Sleep mode,
Emboss mode (MOEG = high), Write mode, or when
the HOLD signal is high. Uponthe transition of PNRON
from high to low, there is a 1 pus delay inserted before
the AGC charge pump is allowed to drive the BYPMO
capacitor. When MOEG is high, the charge pump
drives the BYPE capacitor. When MOEG is low, the
BYPE capacitor voltage will be held constant (subject
to leakage currents).

AGC MODE CONTROL

When write gate (WG) is driven low, the dual rate
charge pump is disabled causing the AGC amplifier
gain to be held constant. When the WG pin transitions
from low to high, the LOW_Z mode can be entered
using the LOW_Z control pin. When this pin is brought
low, the input impedance atboth the AGC amplifier and
the programmable filter are reduced to allow for quick
recovery of the AC coupling capacitors. When the
LOW_Z pingoes high, the Fast Decay mode is triggered
allowing rapid acquisition of the proper AGC level. The
duration of the Fast Decay mode is internally set at a
nominal 1 ps. Fast Decay mode is also triggered by a
transition of the MO/emboss gate (MOEG) pin in either
direction. When the pulse detector is powered-down,
Veypx will be held constant subject to leakage currents
only.

Externalcontrol for enabling the dual rate charge pump
is also provided. Driving the HOLD pin high forces the
dual rate charge pump output current to zero. In this
mode, Veyrx will be held constant subject to leakage
currents only.
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

RDIO OUTPUT PIN

A CMOS compatible, 10 ns wide {min), Raw Data
Output {(RDIQ) signal is provided. This pin wilt be held
low when either RG is high or WG is low to reduce noise
and accompanying jitter during Read or Write modes.
Its rising edge indicates the presence of a valid MO
data pulse.

QUALIFIER SELECTION

The 33P3733/34 provides both hysteresis and dual
comparator pulse qualification circuits that may be
independently selected for Read mode and Embossed
mode operation. For Read mode operation the pulse
qualifier method is selected by setting the MSB in the
MO data threshold control register (MODTCR). The
lower 7 bits of the MODTCR also set the hysteresis
level of the comparators for Read mode. For Emboss
mode operation the pulse qualifier method is selected
by setting the MSB in the emboss threshold control
register (ETCR). The lower 7 bits of the ETCR set the
hysteresis level of the comparators for Emboss mode.

DUAL COMPARATOR QUALIFICATION

When in Dual Comparator mode, independent positive
and negative threshold qualification comparators are
used to suppress the error propagation of apositive and
negative threshold hysteresis comparator. However a
slight amount of hysteresis is included to increase the
comparator output time when a signal that just exceeds
the threshold level is detected. This eases the timing
with respect to the zero crossing clock comparator. A
differential comparator with programmable hysteresis
threshold allows differential signal qualification for noise
rejection. The floating hysteresis threshold, VTH, is
driven by a multiplying DAC which is driven by LEVEL
and referenced to VRC. Hysteresis thresholds from 10
to 80% may be set with a resolution of 1%. The internal
currentsink LEVEL DAC (DACL) and external capacitor
CT set the hysteresis threshold time constant. DACL is
switched between two 4-bit registers by MO/emboss
gate (MOEQG) to determine the sink current magnitude
in MO Data mode and Emboss mode. In MO Data
mode, the four LSBs of the Hysteresis Decay Register
(HDR) determine the value of the pull-down current. In
Emboss mode the four MSBs are selected. The LSB
value of DACL is 3.125 yA, and DACL is offsetby 1 LSB
such that “0000” corresponds 10 3.125 pA, and “1111”
results in 50 pA. A qualified signal zero crossing at the
CP-CN inputs triggers the output one shot. Dual
comparator timing is shown in Figure 2A.

HYSTERESIS COMPARATOR QUALIFICATION

When the Hysteresis Qualification mode is selected,
the same threshold qualification comparators and clock
comparators are used to implement a polarity checking
rule. In this mode, a positive peak that clears the
established threshold level wili set the hysteresis
comparator and trigger the bidirectional one-shot that
creates the read MO data pulses. In order to get
another pulse clocked out, a peak of the opposite
polarity must clear the negative threshold levelto reset
the hysteresis comparator and trigger the bidirectional
one-shot. Hysteresis comparator timing is shown in
Figure 2B.

PROGRAMMABLEFILTER CIRCUITDESCRIPTION

The SSI 33P3733/34 programmabile filter consists of
an electronically controlled low-pass filter with a
separate differentiated low-pass output. Aseven-pole,
low-pass filter is provided along with a single-pole,
single-zero differentiator. Both outputs have matched
delays. The delay matchingis unaffected by any amount
of programmed equalization or bandwidth.
Programmable bandwidth and boost/equalization is
provided by internal 7-bit control DACs. The
programmable characteristics are automatically
switched during Emboss mode to improve signat to
noise ratio. Differentiation pulse slimming equalization
is accomplished by a two-pole, low-pass with a two-
pole, high-pass feed forward section to provide
complimentary real axis zeros. A variable attenuator is
used to program the zero locations.

The filter implements a 0.05 degree equiripple linear
phase response. The normalized transfer functions
(i.e., Wc=2xnfc=1)are:

VnormyVi = [(-Ks2 + 17.98016)/D(s)] x AN

and

Vdiff/Vi = (Vnorm/Vi) x (s/0.86133) x Ap

where D (s)=

(52 + 1.68495s + 1.31703)(S? + 1.54203s +
2.95139)(S? + 1.14558s + 5.37034)(s + 0.86133),

AN and AD are adjusted for a gain of 2 at fs = (2/3) fc.
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel
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FIGURE 2B: Hysteresis Comparator Timing Diagram
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SS1 33P3733/34
8-26.5 Mbit/s Read Channel

FUNCTIONAL DESCRIPTION (continued)
FILTER OPERATION

AC coupled differential signals from the AGC are
applied to the FIP/FIN inputs of the filter. To improve
settling time of the coupling capacitors, the FIP/FIN
inputs are placed into a Low-Z state when the LOW_Z
pin is brought low. The programmable bandwidth and
boost/equalization features are controlled by internal
DACs and the registers programmed through the serial
port. The current reference for both DACs is set using
a single 12.1 kQ external resistor connected from pin
RX to ground. The voltage at pin RX is proportional to
absolute temperature (PTAT), hence the current for
the DACs is a PTAT reference current.

BANDWIDTH CONTROL

The programmable bandwidth is set by the filter cutoff
DAC. This DAC has two separate 7-bit registers that
can program the DAC value as follows:

fc =0.09449 x DACF (MHz)
where DACF = MODMCR or EMCR value

In the MO Data mode, the MO Data Mode Cutoff
Register (MODMCR) is used to determine the filter's
3dBcutofffrequency. Inthe Emboss mode, the Emboss
Mode Cutoff Register (EMCR} is used. Switchingof the
registers is controlled by the MO/emboss gate (MOEG)
pin. The filter cutoff set by the internal DAC is the
unboosted 3 dBfrequency. Whenboost/equalizationis
added, the actual 3 dB point will move out. Table 1
provides information on boost verses 3 dB frequency.

TABLE 1: 3 dB cutoff frequency versus boost

magnitude
BOOST fc BOOST fc
(dB) (3dB) (dB) (3dB)
0 1.00 7 2.42
1 1.21 8 2.51
2 1.50 9 2.59
3 1.80 10 2.66
4 2.04 11 2.73
5 2.20 12 2.80
6 2.32 13 2.86

BOOST/EQUALIZATION CONTROL

The programmable equalization is also controlied by
aninternal DAC. The 7-bit Filter Boost Control Register
(FBCR) determines the amount of equalization that will
be added to the 3 dB cutoff frequency, as follows:

Boost = 20 log [(0.0273 x FBCR) + 1] (dB)

For example, with the DAC set for maximum output
(FBCR =7fHor 127) there will be 13 dB of boost added
atthe 3dB frequency. This willresultin +10 dB of signal
boost above the 0 dB baseline. When MOEG is active
the boost can be disabled by setting bit 7 in Control A
register (CAR). When bit 7 is “0" and MOEG is active
the boost will automatically be set to 0 dB. If bit 7 is “1”
the boostwillremain atits programmed value regardiess
of the state of MOEG.

TIME BASE GENERATOR CIRCUIT DESCRIPTION

The time base generator, which is a PLL based circutt,
provides a programmable frequency reference for
constant density recording applications. The frequency
can be programmed with an accuracy better than 1%.
An external passive loop filter is required to control the
PLL locking characteristics. The filter is fully-differential
and balanced in order to suppress common mode
noise generated, for example, from the data
synchronizer’s PLL.

In Read, Write and idle modes, the time base generator
is programmed to provide a stable reference frequency
for the data synchronizer. in Read mode the internal
reference clock is disabled after the data synchronizer
has achieved lock and switched over to read MO data
as the source for the RRC. This minimizes jitter in the
data synchronizer PLL. The reference frequency is
programmed using the M and N registers of the time
base generator via the serial port, and is related to the
external reference clock input, FREF, as follows:

Reference Frequency = ((M+1)/(N+1))FREF
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

TIME BASE GENERATOR
CIRCUIT DESCRIPTION (continued)

The VCO center frequency and the phase detector
gain of the time base generator are controlled by an
internal DAC addressed through the MO data recovery
control register (MODRCR). This DAC also sets the
1/3 cell delay for (1,7) code or 1/4 cell delay for (2,7)
code, VCO center frequency, and phase detector gain
for the data synchronizer circuitry. When changing
frequencies, the M and N registers mustbe loaded first,
followed by the MODRCR register. Afrequency change
is initiated only when the MODRCR register has been
changed.

Fvco =[12.5/(RR + 0.4)]
x [(0.622 x IDAC) + 4.27] MHz;
for Fvco < 24 MHz

Fvco =[12.5/(RR + 0.4)]
x [(0.7 x IDAC) + 1.4] MHz

where IDAC is the value inthe MODRCR and RRis the
value (kQ) of the external RR resistor.

DATA SYNCHRONIZER CIRCUIT DESCRIPTION

In the Read mode, the data synchronizer performs
syncfield search and data synchronization. Inthe Write
mode, the circuit provides write precompensation. Data
rate is established by the time base generator and the
internal reference DACI controlled by the MODRCR.
The DAC generates a reference current which sets the
VCO center frequency, the phase detector gain, and
the 1/3 or 1/4 cell delay.

PHASE LOCKED L.OOP

The circuit employs a dual mode phase detector;
harmonic in the Read mode and non-harmonic in the
Write and ldle modes. In the Read mode the harmonic
phase detector updates the PLL with each occurrence
of a DRD pulse. In the Write and Idle modes the non-
harmonic phase detector is continuously enabled, thus
maintaining both phase and frequency lock onto the
reference frequency of the internal time base generator.
By acquiring both phase and frequency lock to the input
reference frequency and utilizing a zero phase restart
technique, the VCO transient is minimized and false
lock to DLYD DATA is eliminated. The phase detector
incorporates a charge pump in order to drive the loop
filter directly. The polarity and width of the output
current pulses correspond to the direction and
magnitude of the phase error.

The data synchronizer alsorequires an external passive
loop filter to control its PLL locking characteristics. The
filter is again fully-differential and balanced in order to
suppress common mode noise which may be generated
from the time base generator's PLL.

MODE CONTROL

The read gate (RG) and write gate (WG) inputs contro!
the Device Operating mode. RG is an asynchronous
input and may be initiated or terminated at any position
on the disk. WG is also an asynchronous input, but
should not be terminated prior to the iast output write
MO data pulse.

READ MODE

The data synchronizer utilizes a fully integrated fast
acquisition PLL to accurately develop the decode
window. Read gate (RG) initiates the PLL locking
sequence and selects the PLL reference input; a high
level (Read mode) selects the internal RD input and a
low level selects the reference clock. Inthe Read mode
the falling edge of DRD enables the phase detector
while the rising edge is phase compared to the rising
edge of the VCO reference (VCOR). DRD is a 1/3 (for
(1,7) code or 1/4 for (2,7) code) cellwide (TVCO) pulse
whose leading edge is defined by the falling edge of
RD. A decode window is developed from the VCOR
clock.

PREAMBLE SEARCH

When RG is asserted, an internal counter is triggered
to count positive transitions of the incoming read MO
data, RD. Once the counter reaches a count of 3, the
internal read gate is enabled. This switches the phase
detector reference from the interal time base to the
delayed read data (DRD) signal. At the same time an
internal zero phase restart signal restarts the VCO in
phase with the DRD. This prepares the VCO to be
synchronized to MO data when the bit sync circuitry is
enabled after VCO lock is established.
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

VCO LOCK AND BIT SYNC ENABLE

One of two VCO locking modes will be entered
depending on the state of the gain shift (GS) bit, or bit
1, in the Control B register. if GS = “1”, the phase
detector will enter a gain shift mode of operation. The
phase detector starts out in a high gain mode of
operation to support fast phase acquisition. After an
internal counter counts the first 11 transitions of the
internal DRD signal, the gain is reduced by a factor of
3. This reduces the bandwidth and dampening factor of
the loop by V3 which provides improved jitter
performance in the MO data follow mode. The counter
continues to count the next 5 DRD transitions (a total of
19 pulses from assertion of RG) and then asserts an
internal VCO lock signal.

When the VCO lock signal is asserted, the internal
RRC source is also switched from the time base
generator to the VCO clock signal that is phase locked
to DRD. During the internal RRC switching period the
external RRC signal may be held for a maximum of 2
VCO clock periods, however no short duration glitches
will occur.

When the GS bit is set to “0” the phase detector gain
shift function is disabled. The VCO lock sequence is
identicalto that of the gain shift mode explained above,
except that no gain shift is made after the first 11
transitions.

WINDOW SHIFT

Shifting the phase of the VCO clock effectively shifts
the relative position of the DRD pulse within the decode
window. Decode window controlis provided viathe WS
control bits of the Window Shift Control Register
(WSCR). Further description of the WSCR is provided
in the window shift control section.

NON-READ MODE

In the Non-Read modes, the PLL is locked to the
reference clock. This forces the VCO to run at a
frequency which is very close to that required for
tracking actual MO data. When the reference input to
the PLL is switched, the VCO is stopped momentarily,
thenrestarted in an accurate phase alignment with the
next PLL reference input pulse. By minimizing the
phase alignment error in this manner, the acquisition
time is substantially reduced.

WRITE MODE (SS! 33P3734)

Write mode is entered by asserting the write gate (WG)
while the RG is held low. During Write mode the VCO
and the RRC are referenced to the internal time base
generator signal.

DIRECT WRITE FUNCTION

The SSI 33P3734 includes a Direct Write (DW) function
that allows the EWDATA MO data to bypass the write
precomp circuitry. When the D3 bit of the WPR is set to
zero, the MO data applied to EWDATA will bypass the
write precomp and directly control the EWRD output
buffer. This allows the user to perform DC erase and
media tests.

OPERATING MODES AND CONTROL

The SSI33P3733/34 has several operating modes that
support Read, Write, Emboss, and power management
functions. Mode selection is accomplished by controlling
the read gate (RG), write gate (WG), MO/emboss gate
(MOEG)}, and PWRON pins. Additional modes are also
controlled by programming the Power Down Control
Register (PDCR), the Control Aregister (CAR), and the
Control B register (CBR) via the serial port.

EXTERNAL MODE CONTROL

All operating modes of the device are controlled by
driving the read gate (RG), write gate (WG), MO/emboss
gate (MOEG), and PWRON pins with TTL compatible
signals. For normal operation the PWRON pin is driven
low. During normal operation the SSI 33P3733/34 is
controlied by the read gate (RG), write gate (WG), and
MO/emboss gate (MOEG) pins. When RG is high and
WGis high the device is in Read mode. When WGis low
and RG is low the device is in Write mode. If the RG is
low and WG is high the device will be in Idle mode.
During the Idle mode, the MOEG pin can be activated to
enable the Emboss mode of operation.
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

FUNCTIONAL DESCRIPTION {continued)

POWER DOWN CONTROL

For power management, the PWRON pin can be used
in conjunction with the Power Down Control Register
(PDCR) to set the operating mode of the device. The
PDCR provides a control bit for each of the functional
blocks. When the PWRON pin is brought high (“17) the
device is placed into Sleep mode (<5 mW) and all
circuits are powered down except the serial port. This
allows the user to program the serial port registers
while still conserving power. Register information is
retained during the Sleep mode so it is not necessary
to reprogram the serial port registers after returning to
an active mode. When the PWRON pin is driven low
{“0"), the contents of the PDCR determine which blocks
will be active. Register mappingforthe PDCR is shown
in Table 3. To improve recovery time from the Sleep
mode, the LOW_Z pin should be asserted foliowing
power down to initiate the AGC recovery sequence.

SERIAL INTERFACE OPERATION

The serial interface is a CMOS bi-directional port for
readingandwriting programming data from/to the internal
registers of the SSI 33P3733/34. The serial port data
transfer format is shown in Figure 3. For data transfers
SDEN is brought high, serial data is presented at the
SDATA pin, and aserial clock is applied to the SCLK pin.
After the SDEN goes high, the first 16 pulses applied to
the SCLK pin will shift the data presented at the SDATA
pin into an internal shift register on the rising edge of
each clock. An internal counter prevents more than 16
bits from being shifted into the register. The data in the
shift register is latched when SDEN goes low. If less
than 16 clock pulses are provided before SDEN goes
low, the data transfer is aborted.

All transfers are shifted into the serial port LSB first. The
first byte of the transfer is address and instruction
information. The LSB of this byte is the R/W bit which
determines if the transfer is aread (1) or awrite (0). The
remaining 7-bits determine the internal register to be
accessed. Table 3 provides register mapping information.
The second byte contains the programming data. In
Read mode (R/W=1) the SSI33P3733/34 will output the
register contents of the selected address. In Write mode
the device will load the selected register with data
presented on the SDATA pin. At initial power-up, the
contents of the internal registers will be in an unknown
state and must be programmed prior to operation.
During power down modes, the serial port remains
active and register programming data is retained.
Detailed timing information is provided in Figure 4.
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

SDEN

SDATA
————< ADDRESS, 8-BIT >—< DATA, 8-BIT %

SCLK

-~ Juuuuu il ed

FIGURE 3: Serial Port Data Transfer Format

TABLE 2: MODE CONTROL

CONTROL DAC 124
LINE CONTROL ‘&’i
=
O o c"r:\ ",.1."
: L8 =, 88
z @ Q [= | DEVICE MODE E Q28 z
1 X X | SLEEP MODE: All functions are powered down. The serial off off off off
port registers remain active and register programming data is
saved.
0 0 0 0 | WRITE MODE: The pulse detector is inactive. The data MR MRMR MR
synchronizer VCO is locked to the internal time base generator.
Write precomp circuit is clocked by internal time base.
(SSI 33P3734)
o1 0 1 READ MODE: The pulse detector is active. The data MR MR MR MR
synchronizer begins the preamble lock sequence. RDIO is
active

0 0 1 1 | EMBOSS MODE: The pulse detector is active and the emboss| ER ER off ER
control registers are enabled for the Fc DAC and the VTH
DAC. The data synchronizer and time base generator can be
disabled using the PDCR.

0 o0 o 1 |IDLEMODE: The contents of the PDCR determine which MR MR MR MR
blocks are powered-up. In normal operation with all blocks
powered-up, the pulse detector is active, the data synchronizer
VCO is locked to the time base generator, and the MO data
control registers are used for VTH and FC.

- - = = | All other states are illegal. If an illegal state is programmed, MR MR MR MR
the chip function will be in an indeterminable state, but no
damage will occur.

DAC CONTROL KEY: MR = MO DATA REGISTER, ER = EMBOSS RIGISTER, OFF = DISABLED
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8-26.5 Mbit/s Read Channel

SSI 33P3733/34
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

FUNCTIONAL DESCRIPTION (continued)
CONTROL REGISTERS

Control registers CAR and CBR allow the user to configure the SSI 33P3733/34 test points for evaluation of
different internal signals and also control other device functions. CAR controls functions of the pulse detector, filter,
and time base generator. CBR controls test points and functions of the data separator. The bits of the CA and CB
registers are defined as follows:

CONTROL REGISTER CA

BIT NAME FUNCTION
0 EPDT Enable Phase Detector (Time Base Generator)
1 uT Pump Up (TFLTR sources current, TFLTR sinks Current)
2 DT Pump Down (TFLTR sinks current, TFLTR sources Current)
3 ET Enable Time Base Generator Test Point Output
4 BYPT Bypass Time Base Generator Circuit Function
5 TMS0 Control bit for selecting test point source (see Table 4)
6 TMSH Control bit for selecting test point source (see Table 4)
7 FDTM Constant fast decay current test mode
CONTROL REGISTER CB
0 - Not Used
1 GS Enable Phase Detector Gain Switching
2 RDI RD!O Pin input Control
3 EPDD Enable Phase Detector {Data Separator)
4 ub Pump Up (DFLTR sources current, DFLTR sinks current)
5 DD Pump Down (DFLTR sinks current, DFLTR sources current)
6 MTPE Enable Test Points MTP1, 2, 3 (see Table 4)
7 - Not used
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

PIN DESCRIPTION

POWER SUPPLY PINS

NAME TYPE | DESCRIPTION

VPA - Data separator PLL analog power supply pin

VPB - Time base generator PLL analog power supply pin

VPC - Internal ECL, CMOS logic power supply pin

VPD, VPD2 - CMOS buffer /O digital power supply pin

VPG - Pulse detector, filter, analog power supply pin

VNA - Data separator PLL analog ground pin

VNB - Time base generator PLL analog ground pin

VNC - Internal ECL, CMOS logic ground pin

VND, VND2 - CMOS buffer I/0 digital ground pin

VNG - Pulse detector, filter, analog ground pin

INPUT PINS

AlP, AIN I AGC AMPLIFIER INPUTS: Differential AGC amplifier input pins.

DP, DN | ANALOG INPUTS FOR MO DATA PATH: Differential analog inputs to MO
data comparators, full-wave rectifier.

CP,CN | ANALOG INPUTS FOR CLOCK PATH: Differential analog inputs to the clock
comparator.

LOW_Z ! LOW IMPEDANCE ENABLE: TTL compatible input pin that activates the Low-
Z switches. A low level activates the switches and the falling edge of the
internal LOW_Z triggers the fast decay circuit.

PWRON 1 POWER ENABLE: TTL compatible power control input. A low level input
enables power to circuitry according to the contents of the PDCR. A highlevel
input shuts down all circuitry.

HOLD | HOLD CONTROL: TTL compatible control pin which, when pulled high,
disables the AGC charge pump and holds the AGC amplifier gain at its present
value.

FIP, FIN i FILTER SIGNAL INPUTS: The AGC output signals must be AC coupled into

i these pins.

FREF 1 REFERENCE FREQUENCY INPUT: Frequency reference input for the time
base generator. FREF may be driven either by a direct coupled TTL signal or
by an AC coupled ECL signal. Pin FREF has an internal pull down resistor.

EWDATA | WRITE INPUT: TTL compatible write MO data input. (SS| 33P3734)

EARLY, LATE l WRITE PRECOMPENSATION CONTROL: TTL compatible inputs. The
EARLY and LATE signals control on-the-fly precompensation of the
EWDATA. (SSI 33P3734)
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

INPUT PINS (continued)

NAME

TYPE

DESCRIPTION

RG

READ GATE: TTL compatible read gate input. A high level TTL input selects
the RD input and enables the Read mode/address detect sequences. A low
level selects the FREF input.

MOEG

MO/emboss GATE: TTL compatible MO/emboss gate input. A high level TTL
input activates the Emboss mode by selecting the emboss control registers,
the RTS resistor, and the BYPE capacitor.

WG

WRITE GATE: TTL compatible write gate input. A low level TTL input enables
the Write mode.

OUTPUT PINS

MTP1-3

MULTIPLEXED TEST POINTS: Open emitter ECL output test points. Internal
test signals are routedto these test points as determined by the CAR and CBR.
External resistors are required to use these pins. They should be removed
during normal operation to reduce power dissipation.

SDO

SYNCHRONIZED READ DATA: CMOS output pin. Read MO data output
when RG is high.

FDP, FDN

DIFFERENTIAL DIFFERENTIATED QUTPUTS: Filter differentiated outputs.
These outputs are AC coupled into the CP/CN inputs.

FNP, FNN

DIFFERENTIAL NORMAL QUTPUTS: Filter normal low pass output signals.
These outputs are AC coupled into the DP/DN inputs.

RDIO

lle;

READ MO DATA /O: Bi-directional CMOS output / TTL compatible input pin.
RDIO is an output when RG is low and the RDIO bit is low in the CBR. RDIO
is an input when the RDIO bit is high in the CBR. The minimum RDIO input
pulse width is TBD ns. The RG and pulse detector functions override the bit
inthe CBR. When RDIQ is used as aninput pin, 1/3 or 1/4 cell delay in the data
synchronizer is made from the rising edge.

RRC

READ REFERENCE CLOCK: Read clock CMOS output. During a mode change,
no glitches are generated and no more than one lost clock pulse will occur. When
RG goes high, RRC initially remains synchronized to the reference clock. When
the Sync Bits are detected, RRC is synchronized to the Read MO Data. When RG
goes low, RRC is synchronized back to the reference clock.

AOP, AON

AGC AMPLIFIER OUTPUT: Differential AGC amplifier output pins. These
outputs are AC coupled into the filter inputs (FIP/FIN).

EWRD

WRITE MO DATA: Encoded write MO data CMOS output. When direct write
is active EWRD is directly driven by EWDATA.

FOUT

TIME BASE GENERATOR VCO OUTPUT: CMOS output pin. This clock signal is the
data separator PLL reference. This output is independent of the RG/WG pin.

PPOL

PULSE POLARITY: Pulse polarity CMOS output pin. The output is high when
the pulse being qualified is positive and it is low when the puise being qualified
is negative. (SSI 33P3733)
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SSI133P3733/34
8-26.5 Mbit/s Read Channel

PIN DESCRIPTION (continued)

ANALOG PINS

NAME TYPE | DESCRIPTION

BYPMO - The AGC Read mode integration capacitor CBYPMO, is connected between
BYPMO and VPG.

BYPE - The AGC Emboss mode integration capacitor CBYPE, is connected between
BYPE and VPG.

DACOUT - DAC VOLTAGE TEST POINT: This test point monitors the outputs of the
internal DACs. The source DAC is selected by programming the two MSBs of
the WSCR register (see Table 5).

TFLT, TFLT - PLL LOOP FILTER: These pins are the connection points for the time base
generator loop filter.

DFLT, DFLT - PLL LOOP FILTER: These pins are the connection points for the data
separator loop filter.

LEVEL - An NPN emitter output that provides a full-wave rectified signal from the DP,
DN inputs. An external capacitor should be connected from LEVEL to VPG to
set the hysteresis threshold time constant in conjunction with the internal
current DAC, (DACA).

RR - REFERENCE RESISTOR INPUT: An external 12.1 kQ, 1% resistor is con-
nected fromthis pinto VNAto establish a precise internal reference current for
the data separator and time base generator.

RX - REFERENCE RESISTOR INPUT: An external 12.1 kQ, 1% resistor is con-
nected from this pin to ground to establish a precise PTAT (proportional to
absolute temperature) reference current for the filter.

SERIAL PORT PINS

SDEN - SERIAL DATA ENABLE: Serial enable CMOS input. A high level TTL input
enabiles the serial port.

SDATA - SERIAL DATA: Serial data CMOS input. NRZ programming data for the
internal registers is applied to this input.

SCLK - SERIAL CLOCK: Serial clock CMOS input. The clock applied to this pin is
synchronized with the data applied to SDATA.
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

ELECTRICAL SPECIFICATIONS

Unless otherwise specified, the recommended operating conditions are as follows: 4.5V < POSITIVE
SUPPLY VOLTAGE < 5.5V, 0°C < T (ambient) < 70°C, and 25°C < T(junction) < 135°C. Currents flowing into
the chip are positive. Current maximum are currents with the highest absolute value.

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

PARAMETER RATING

Storage Temperature -65 to 150°C
Junction Operating Temperature +135°C

Positive Supply Voltage (Vp) -05t0 7V

Voltage Applied to Logic inputs -0.5Vto Vp + 0.5V
All other Pins -0.5Vto Vp + 0.5V

POWER SUPPLY CURRENT AND POWER DISSIPATION
PARAMETER CONDITIONS MIN NOM MAX UNIT

ICC (VPA,B,C,D,G) QOutputs and test point pins 75 mA
open, Ta = 27°C,
VPn = 5V, 24 Mbit/s

PWR Outputs and test point pins 375 mw
Power Dissipation open, Ta = 27°C,
VP = 5V, 24 Mbit/s
Sleep mode Power PWRON = 1 5 mw
Emboss mode Power PWRON =0 200 mwW
TBG Disabled

Data Sep. Disabled

DIGITAL INPUTS AND OUTPUTS
TTL COMPATIBLE INPUTS

Input low voltage VIL -0.3 0.8 \4
Input high voltage VIH 2 VPD +0.3 \
Input low current IIL | VIL=04V -100 pA
Input high current IIH | VIH=2.4V 50 HA

CMOS COMPATIBLE INPUTS - Schmitt trigger type (not to be left open.) Nominal 1.0V hysteresis around VPD/2.
Input low voltage -0.3 1.5 \
input high voltage 35 VPD +0.3 \
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SSI 33P3733/34

8-26.5 Mbit/s Read Channel

DIGITAL INPUTS AND OUTPUTS (continued)

CMOS COMPATIBLE OUTPUTS

Output low voltage 5V, 25°C 05 \
IOL =4.07 mA
Output high voltage 5V, 25°C 4.5 v
IOH = -4.83 mA
Rise time 4.5V,70°C,C=15pF 8 ns
Fall time 4.5V, 70°C,C =15 pF 8 ns
PSEUDO ECL OUTPUT LEVELS (MTP1, MTP2, MTP3)
For all tests, 261Q to VPA and 402Q to VNA with VPA = 5.0V
Output high level VPA A
-1.02
Output low level VPA \
-1.62
SERIAL PORT
SCLK period Tewk 100 ns
SCLK low time Tk 40 ns
SCLK high time TckH 40 ns
Enable to SCLK TSENS 35 ns
SCLK to disable TSENH 35 ns
Data set-up time Tos 15 ns
Data hold time ToH 15 ns
SDATA tri-state delay TsENDL 50 ns
SDATA turnaround time ~ TTaN 70 ns
SDEN low time TstL 200 ns
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel
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FIGURE 4: Serial Port Timing Information
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

ELECTRICAL SPECIFICATIONS (continued)

PULSE DETECTOR CHARACTERISTICS

AGC AMPLIFIER

Input signals are AC coupled to AIP/AIN, AOP/AON outputs are AC coupled to FIP/FIN, and FNP/FNN are AC coupled
to DP/DN. 1000 pF capacitors are connected from BYPMO to VPG (Cayrmo) and from BYPE to VPG (CsyrE). Unless
otherwise specified, outputs are measured ditferentially at AOP/AON, FIN = 8 MHz, and filter boost = 0 dB.

PARAMETER CONDITIONS MIN NOM MAX UNIT
Input range Filter boost 0 to 13 dB 20 190 mvpp
DP-DN voltage AlP - AIN = 0.1 Vpp 0.8 1 1.1 Vpp
MOEG = high, AGC DAC =0 0.8 1 1.1 Vpp
MOEG = high, AGC DAC =15| 0.68 0.76 0.84 Vpp
DP-DN voitage variation 20 mV < AIP - AIN < 190 mV 8 Yo
Gain range 0.45 18 viv
Gain sensitivity BYPx voltage change 28 dB/v
AOP-AON dynamic range THD = 1% 0.6 Vpp
Differential input impedance LOW_Z = high 47 6 8.4 kQ
LOW_Z = low 350 Q
Single-ended input impedance LOW_Z = high 3.3 kQ
LOW_Z = low 250 Q
Single-ended output impedance AOP/ACN to ground 120 Q
Output offset voltage variation Gain = 0.45t0 18 200 mVv
Input noise voltage Gain = 18, AOP - AON = 0V 20 |nVAHz
Bandwidth Gain=18,CL<15pF 35 MHz
CMRR Gain= 18, fc =5 MHz 40 dB
PSRR Gain =18, fc = 5 MHz 45 dB
Gain decay time AIP - AIN = 250 to 125 mV, 36
AQP - AON > 0.9 Final Value
Gain attack time AlIP - AIN = 125 to 250 mV, 0.65
AOP - AON < 1.1 Final Value
AGC CONTROL
The input signals are AC coupled into DN/DP, Ceyrx = 1000 pF to VPG, MOEG = low.
DP-DN input range For test only 1 15 Vpp
Decay current Normal! decay Ip 4 uA
Fast Decay mode loF 21xIp MHA
Attack current Normal attack lcH 0.18 mA
Fast Attack mode IcHF 8 x Ich mA
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

AGC CONTROL (continued)
PARAMETER CONDITIONS MIN NOM MAX UNIT
BYPMO leakage current WG = high -10 10 nA
Fast decay duration 1 us
LEVEL output gain |DP-DN] = 0.5 to 1.5V 0.60 0.65 0.70 VNpp
LEVEL output bandwidth -1dB 10 MHz
LEVEL pin pull-down current DACL = 0000 1.56 3.125 4.69 HA
DACL = 1111 where lLEVEL = 47 50 53 BA
3.125 x (1 + DACL) pA
DATA COMPARATOR
The input signals are AC coupled into DP/DN.
DP-DN input range 1 15 Vpp
Differential input resistance LOW_Z = Oif 8.0 14 kQ
LOW_Z=0n 0.4 1.2 kQ
Differential input capacitance 5 pF
Threshold voltage hysteresis 10 %T
Threshold voltage gain 0.47 < |DP - DN| < 1.19 T-10 T+10 %
(KTH) tolerance T = VTHoac x 0.93/127
38 < VrHDAC < 127
Minimum threshold voltage |DP - DN| < 0.16 VTHMIN Vv
VTHMIN = VTHDAC * 97.6%/127
PPOL rise time (SSI 33P3733) 10% to 90% points, CL < 15 pF 8 ns
PPOL fall time (SSI 33P3733) 90% to 10% points, CL < 15 pF 8 ns
CLOCK SECTION
The input signals are AC coupled into CP/CN.
CP-CN input range 1.5 vVpp
Comparator offset voltage -4 4 mvV
Differential input resistance 8 14 kQ
Differential input capacitance 5 pF
Pulse pairing DP/DN = 1 Vpp sine, 0.5 ns
CP/CN =1 Vpp - 90°sine
Fsine =8 MHz
RDIO pulse width CL<15pF 6 15 ns
RDIO input pulse width 10 ns
RDIQ rise time 10% to 90% points, CL < 15 pF 8 ns
RDIO fall time 90% to 10% points, CL < 15 pF 8 ns
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SSI 33P3733/34

8-26.5 Mbit/s Read Channel

PULSE DETECTOR CHARACTERISTICS (continued)
PROGRAMMABLE FILTER CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNIT
Filter cutotf range fc @ -3 dB point 4 12 MHz
fc =(0.09449 MHz) x DACF,
Boost = 0 dB
42 < DACF <127
DACF = MODMCR
Filter cutoff accuracy DACF = 127 -10 10 %
DACF = 42 to DACF < 127 -15 15 %
FNP, FNN differential gain (An) F =0.67 x fc, boost = 0 dB 1.6 2 2.4 VIV
FDP, FDN differential gain (Ap) F =0.67 x fc, boost = 0 dB 0.8 AN 1.2 AN Vv
Frequency boost @ fc =12 MHz | DACS = 127 13 dB
Boost accuracy @ 6 dB, DACS = 37 -1 +1 dB
@ 9 dB, DACS = 67 -1.25 +1.25 dB
@ 13 db, DACS = 127 -1.5 +1.5 dB
MO/Emboss mode group delay fc=4t0 12MHz -2 +2 %
variation F =0.2 fcto fc, boost = 0 and 3 dB
FNP, FNN; FDP, FDN fc=4t0 12 MHz -3 +3 Yo
F = fcto 1.75 fc, boost = 3 dB
Filter Qutput THD @ 1 Vpp F=0.67 fc 15 %
fc=4t0 12 MHz
Filter differential input resistance | Normal 3 kQ
Low-Z 140 Q
Filter differential input capacitance 7 pF
Output noise voltage BW = 100 MHz, Rs = 50Q
differentiated output fc =12 MHz, boost = 0 dB 2.6 mV Rms
differentiated output fc =12 MHz, boost = 13 dB 5.6 mY Rms
normal output fe =12 MHz, boost = 0 dB 2 mV Rms
normat output f¢ =12 MHz, boost = 13 dB 3.6 mV Rms
Filter output sink current 0.5 mA
Filter output offset voltage 200 mv
Filter output source current 2 mA
Filter output resistance Single ended 200 Q
Rx pin voltage Ta =27°C 600 mV
Tj = 127°C 800 mv
Rx resistance 1% fixed value 12.1 kQ
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

TIME BASE GENERATOR CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNIT

FREF input range 8 20 MHz

FOUT frequency range 75 MHz

FOUT jitter Tout = 1/FOUT -T8D +TBD ps
Loop acquisition time goal goal (rms)
=30 pus =200 =200

M counter range 2 255

N counter range 2 127

VCO center frequency  TVCO | Fvco=[12.5/(RR + 0.4)] 0.85T0 1.15T0 ns

period x [(0.622 x IDAC}+ 4.27] MHz

TFLT - TFLT =TBD

Fvco < 24 MHz

Fvco = [12.5/(RR + 0.4)] x [(0.7 x
IDAC) + 1.4] MHz

VCO dynamic range 2V <TFLT - TFLT <42V 125 +45 %
FOUT = 36 MHz
RR =12.1kQ
VCO control gain KVCO wi = 2/TVCO 0.12 wi 0.24 i | rad/(V-S)
-2V < TFLT - TFLT £ +2V
Phase detector gain KD | KD =[125/(RR+0.4)] x (0.656 ]0.83 KD 117 KD | A/rad
x IDAC + 3.38) x 10°¢
KVCO x KD product accuracy -28 +28 %
RR resistor range 121 kQ
FREF input low time 20 ns
FREF input high time 20 ns
FOUT rise time 10% to 90% points, CL < 20 pF 8 ns
FOUT fall time 90% to 10% points, CL < 20 pF 8 ns

DATA SYNCHRONIZER CHARACTERISTICS

READ MODE

Read clock rise time TRRC 10% to 90% points 8 ns
CL<15pF

Read clock fall time TFRC | 90% to 10% points 8 ns
CL<15pF

RRC duty cycle TRD Except during re-sync 40 60 %o
During re-sync 40 %o

SDO out set-up  TSDS, TSDH 10 ns

and hold time

1/3 or 1/4 cell delay TD = TVCO/2 087D 1.2TD ns
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

DATA SYNCHRONIZER CHARACTERISTICS (continued)
WRITE MODE (SS1 33P3734)

PARAMETER CONDITIONS MIN NOM MAX UNIT

Write MO data pulse width Two | 1.5V, CL<15pF Tvco Tvco ns
-0.5 +0.5

Write MO data rise time  TrwD 10% to 90% points, CL < 15 pF 8 ns

Write MO data fall time TrwD | 90% to 10% points, CL <15 pF 8 ns

EARLY, LATE set-up time TseL 5 ns

EARLY, LATE hold time THEL 5 ns

Write MO data input 0.8to 2V 10 ns

rise time Trwe | CL<15pF

Write MO data input 210 0.8V, CL <15 pF 8 ns

fall time Trwe

Write MO data jitter 24 Mbit/s, 3T -1 1 ns

DATA SYNCHRONIZATION

VCO center frequency  TVCO | Fvco =[12.5/(RR + 0.4)] 0.85TO 1.15TO ns
period x [(0.622 x IDAC) + 4.27] MHz

TVCO = 1/FVCO,

DFLT - DFLT = TBD

RR = 12.1 kQ

Fvco < 24 MHz
Fvco = [12.5/(RR + 0.4)] x
[(0.7 x IDAC) + 1.4] MHz

VCO dynamic range -2V < DFLT - DFLT < +2V +25 +45 %

VCO control gain KVCO | wi=2m/TVCO 0.12 wi 024 wi | rad/(V-S)
-2V <DFLT- DFLT +2V

Phase detector gain KD Idle mode = 1 x KD 0.83KD 1.17KD | Arrad

Read mode = 3 x KD

Read mode after gain shift =
1x KD

KD =[12.5/(RR + 0.4)]

x (0.656 x IDAC + 3.38)

x10°
VCO phase restart error Fvco =72 MHz -2 +2 ns
Decode window center accuracy -0.75 +0.75 ns
Decode window width TVCO ns

-0.75
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

WINDOW SHIFT CONTROL
Window shift magnitude is set by the vaiue in the Window Shift (WS) register. The WS register bits are as
follows:
BIT | NAME FUNCTION
0 | WSO
1 | WST
2 | WS2
3 | Ws3
4 WSD Window shift direction. O=early, 1=late
5 WSE Window shift enable
6 TDACO Used to route signals to DAC test point
7 TDACH Used fo route signals to DAC test point

The window shift magnitude is set as a percentage of the full decode window, in 2% steps. This results in
a window shift capability of + 30% of the full decode window. The tolerance of the window shift magnitude
is + 30%. Window shift should be set during Idle mode or Write mode.

WS3 | WS2 | W31 | WSO | Shift Magnitude
1 1 1 1 No shift
1 1 1 0 2% (minimum shift)
1 1 0 1 4%
1 1 0 0 6%
1 0 1 1 8%
1 0 1 0 10%
1 0 0 1 12%
1 0 0 0 14%
0 1 1 1 16%
0 1 1 0 18%
0 1 0 1 20%
0 1 0 0 22%
0 0 1 1 24%
0 0 1 0 26%
0 0 0 1 28%
0 0 0 0 30% (maximum shift)
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SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

DATA SYNCHRONIZER CHARACTERISTICS (continued)

WRITE PRECOMP CONTROL (SSI 33P3734)
Write precomp magnitude is set by the value in the Write Precomp (WP) register. The WP register bits
are as follows:

BIT

NAME

FUNCTION

NO A WON =O

Write precomp enable

Not used

The write precomp magnitude is calculated as:

TPE

=nx 0.04 x TREF

where n = precomp magnitude scaling factor as shown below. The magnitude of early precomp is set by
the WEX bits. The magnitude of late precomp is set by the WLx bits. TREF is the period of the reference
frequency provided by the internal time base generator.

Precomp Magnitude - - -

WE2 WE1 WEO Scaling Factor wL2 w1 WLO
1 1 1 No precomp 1 1 1
1 1 0 1X 1 1 0
1 0 1 2X 1 0 1
1 0 0 3X 1 0 0
0 1 1 4X 0] 1 1
0 1 0 5X 0 1 0
0 o 1 6X 0 0 1
0 0 0 7X (maximum) 0 0 0
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

‘ﬂ_—\l\—/
RRC ) /T\_/
TFRC |‘— TRRC"I

. - L _ —
SDO 1.5V

Tsos —*1+— TSDH

FIGURE 5: SDO Read Timing

ot 7~ - f e N
Trwe

|‘* TRWC"I l‘
V- N asv
EARLY/
LATE
TseL —»t<+— THEL

EWRD
Twp TFwD ‘-_ —.i TRWD

FIGURE 6: EWRD and EWDATA Write Timing

10-87

B 38253965 0010380 51T EESIL

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



SSI1 33P3733/34
8-26.5 Mbit/s Read Channel

DATA SYNCHRONIZER CHARACTERISTICS (continued)
TABLE 4: Multiplexed Test Point Signal Selection

MTPE TMS1 TMSO MTP1 MTP2 MTP3
] X X OFF OFF OFF
1 0 0 VCOREF DRD DSREF
1 0 1 RD DOUT couT
1 1 0 — — NCTR
1 1 1 SET RESET couT

couTt Qutput of the pulse qualifier clock circuit
DOUT Output of the pulse qualifier data comparators
DSREF  Output of the time base generator

NCTR Ncounter output of the time base generator

RD Read MO data output from the pulse qualifier
RESET  OQutput of the negative threshold comparator
SET Output of the positive threshold comparator
TABLE 5: DACOUT Test Point Signal Selection
TDAC1 | TDACO DAC MONITORED
0 0 Filter fc DAC
0 1 Qualifier threshold DAC (VTH)
1 0 Window shift DAC
1 1 Write precomp DAC
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SSI 33P3733/34

8-26.5 Mbit/s Read Channel
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SSI 33P3733/34
8-26.5 Mbit/s Read Channel

PACKAGE PIN DESIGNATIONS Thermal Characteristics: 8jA
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S§S1 33P3733 SSI33P3734
LCAUTION Use handling procedures necessary I
for a stalic sensitive component.
ORDERING INFORMATION
PART DESCRIPTION ORDER NUMBER PACKAGE MARK
SS133P3733 64-Lead TQFP 33P3733-CGT 33P3733-CGT
SSI133P3734 64-Lead TQFP 33P3734-CGT 33P3734-CGT

Preliminary Data: Indicates a product not completsly released to production. The specifications are based on preliminary evaluations and
are not guaranteed Small quantities are available, and Silicon Systems should be consulted for current information.

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