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SSI| 32P4910C
PRML Read Channel with

PR4, 8/9 ENDEC, 4-Burst Servo

Prototype

DESCRIPTION

The SSI 32P4910C is a high performance BIiCMOS
read channel IC that provides all of the functions
needed to implement an entire Partial Response Class
4 (PR4) read channel for zoned recording hard disk
drive systems with data rates from 42 to 125 Mbit/s.
Functional blocks include AGC, programmable filter,
adaptive transversal filter, Viterbi qualifier, 8,9 GCR
ENDEC, data synchronizer, time base generator, and
4-burst servo. Programmable functions such as data
rate, filter cutoff, filter boost, etc., are controlled by
writing to the Serial Port Registers so no external
component changes are required to change zones. The
part requires a single +5 V power supply. The
SSI 32P4910C utilizes an advanced BiCMOS process
technology along with advanced circuit design
techniques which result in high performance devices
with low power consumption.

FEATURES
GENERAL

® Register programmable data rates from 42 to
125 Mbit/s

® Sampled data read channel with Viterbi
qualification

® Programmable filter for PR4 equalization

® 5-tap transversal filter withradaptive,.PR4
equalization

® 8,9GCRENDEC

® Data scrambler/descrambler

® Presettable precoder state

®  Programmable write precompensation

® Low operating.powenr(1.05/W typical at 5 V)

® Register programmable power management
(< 10 mW power-down mode)

® 4-bit nibble and byte wide bi-directional NRZ
datarinterfaces

® _|/© mapping and In circuit test
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8-bit direct write mode automatically
configured for RCLK = VCO/8
Thermal asperity detection and suppression

Bi-directional serial interface port.for access
to internal program storagesregisters\(read and
write capability)

Single power supply (5 V + 10%)

Small footprint 100-Lead FTQEP

AUTOMATIC GAIN CONTROL

Dual mode AGC; analog during acquisition,
sampled,during datareads

Separate AGC level storage pins for data and
sernvo

Dual rate attack and decay charge pump for
rapid AGC recovery (analog)

Programmable, symmetric, charge pump
currents for data reads (sampled)

Charge pump currents track programmable
data rate during data reads (sampled)

Low drift AGC hold circuitry

Low-Z circuitry at AGC input provides for rapid
external coupling capacitor recovery

AGC amplifier squelch during Low-Z
Wide bandwidth, precision full-wave rectifier
Programmable AGC controls

- Separate external input pins for AGC hold,
fast recovery, and Low-Z control

or

- Internal Low-Z and fast decay timing for
rapid transient recovery and AGC
acquisition. Timing set with external
resistors (2). Ultra fast decay current set
with external resistor. AGC input
impedance vs LOWZ = 5:1.

2-bit DAC to control AGC voltage in servo mode
between 1.1 and 1.4V



SS132P4910C

PRML Read Channel with
PR4, 8/9 ENDEC

Burst Servo

4

BLOCK DIAGRAM

w
o afg adn . & Lo @ =
0 @ o4 o Z 2 g b~ w o i
t8a%c p EiEE 58 EE ¢ : E g
<« €« €« 0 O o > > > 2> oo o o '3 w o O o 0 WIH,
(T+N); » [~——1L1 omom
| |0L03430 THNIT ‘G 1901
Y EBE %Mwha 1081N0D [ oY
£ (T+N)T --- 21901 3 os
JOULNOD 30003q|
NMOQ
! CEN R - — HOLVHINIO 35V INIL _.
H
' a_ Sy3LSIOY vivas
sova : e JO¥.LNOD 108
B
ow [J <XV \ 140d N3aS
OLV | HOLOVH WNASY RUNES
TVNONVHO B
¥010313a
[eEIE] J38A ' 438N
l— % /ASVHd Y
1no98L
N3O - |- -
M1od [} 00710 00A dNNd | g o0—
A8 |08 | Hosa - FOUVHO 204N 13009V
ey ¥010313a - v
asmo SSvHA HO13NdS 21901
a3Lo3uia ZM01 TO¥LNGD o[ 13qM
NOISIO3a - 29V BENTSZ]
YIZINOYHONAS VLV o3uLsYA
< Zmo1
ama aloH
1n098L
N3O ' y +
am NY3LLYd ¢
am ONAS OOA dWnd
= RS Y3IHILOTY | [y3=1L03Y dnnd 394VHO
oL IAVM IAVM JOUVHO v
XnW 29V
ma 13TIvavd nnd 1nd .'vlv ANOD a31dNvS
Mg 43INNOD nas OAY3s « m
YOLVHINIO Ods | 97134 ONAS ook N avL ° 2a4n
1A ONAS 2 ONINIVAL UOLOVH 048
OILYWOLNY NWNASY ~— Td 29V ‘ 07
' \i19sa
- 15809V
FOVAUALNI ¥3000N3 a \ H '
3188IN NERETIN (ir'0) QMO | O oS H Y yoress \ 4 a10H
N1om ' I Lo A B ‘ ayom 3000 20dd-Z » V1
r FOVAUIUNI e 4300030 | %1950 |1371vavd il pOLO313a JLdvay A8
2-0zuN [ T3 Tvelvd | YITBNVHOSIA [l (vv'0) | o) — XNW 183 LIA ¥3ZIvN03 Zmon -
26 Vi3S dvis ' SdAg
' 045 | N3 H
WNONVHO . + + Y HOTANOS
o T Y - ]
du3d [ ALV = NG | SO ORILINNASY
0445 01 =& vNd 3TN 3oNvo = TR A
SISTUILSAH [ da 135440 [ N0 sSVA-MO1
mowwmm_mn NO oa -aQ ¥3QqHO-uiL
ass ONAS [ @ ao 3 0ot A
3dAL MO,
vna 7 .
- xow || xnw --
] (- {F—
E 4 & & : 0O = @ w O & a3 x
2 a 2 3 g 3 e S a g o a £
g B g EgQ gl F R ORE g
< a
o



SSI 32P4910C
PRML Read Channel with

PR4, 8/9 ENDEC, 4-Burst Servo

FEATURES (continued)
FILTER/EQUALIZER

Programmable, 7-pole, continuous time filter
provides:

- Channelfilter and pulse slimming equalization
for equalization to PR4

- Programmable cutoff frequency from 4 to
34 MHz

- Programmable boost/equalization of 0to 13 dB

- Programmable “zeros” equalization provides
time asymmetry compensation

- 20.5 ns group delay variation from 0.3 fc to fc,
with fc =34 MHz

- Minimizes size and power

- Low-Z switch at filter output for fast offset
recovery

- No external coupling capacitors required

- DC offset compensation provided at filter
output

- 5-tap transversal filter for fine equalization/to
PR4

- Self adapting inner taps (symmetric)

- Programmable outer taps (symmetric, 4 bits)
- Equalization hold input

- “Zeros” channel quality output

- Amplitude asymmetry factor output

PULSE QUALIFICATION

Sampled Viterbi qualification of signal equalized
to PR4

Register programmable window or hysteresis
pulse qualifier for servo reads

Selectable RDS pulse width/@and polarity for servo
gray code reads

TIME BASE GENERATOR

Less thany1% frequency resolution

Up to 1241 MHz frequency output
Independent M and N divide-by registers
Nosactive external components required

DATA SEPARATOR

Fully integrated data separator includes data
synchronizer and 8,9 GCR ENDEC

Register programmable to 125 Mbit/s operation
Fast acquisition, sampled data phase lock loop

Decision directed clock recovery from data
samples

Adaptive clock recovery thresholds

Programmable damping ratio for data synchronizer
PLL is constant for all data rates

Data scrambler/descrambler to reduce fixed
pattern effects

4-bit nibble and byte wide NRZ data interfaces

Time base /tracking, programmable write
precompensation

Differential PECL write data output

Integrated sync byte detection, single byte or dual
(“or” type)

Semi-automatic training and sync byte generation
available for single sync byte operation

Surface defect scan mode

SERVO

4-burst servo capture with A, B, C, D outputs
Internal hold capacitors
“Soft Landing” charge pump architecture

Separate, automatically selected, registers for
servo fc, boost, and threshold

Programmable charge pump current
Wide bandwidth, precision full-wave rectifier

Programmable selection of normal or differentiated
filter output to servo capture block

Programmable AGC gain in servo mode (2 bits)
Full-wave rectifier observation point

THERMAL ASPERITY

Internal TA detector that monitors DP/DN output
of continuous time filter

Hi-Y input modulation to rapidly attenuate offset
due to TA

AGC and PLL hold that may be triggered by TA
event

EFLAG output is dynamically generated to identify
TA corrupted NRZ data

TAD input pin allows use of an external TA event
detector

Static Hi-Y in servo mode



