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Y. Micro Linear 4 135 M14533, ML4536

Servo Burst Area Detector

GENERAL DESCRIPTION

The ML4532 and ML4533 Area Detectors are designed
to minimize the pipeline transport delay while
accurately quantizing the area of servo bursts in high-
speed embedded servo systems. Combined with the
ML2261 or ML2264 High Speed A/D Converters, the
ML4532 and ML4533 are designed to capture back-to-
back servo bursts in a 700ns or larger window. Power
dissipation is minimized by the use of a digital power
down pin which allows the area detector to be
powered down between the servo sectors. The ML4536
is the ML4533 with different reference voltage levels.

The ML4532 includes a PWM D/A for microprocessor
control of the actuator driver, changing.the REFagc pin
voltage during head change, or other system control
functions.

FEATURES

u Allows for Area Detectton of 1us back-to-back
bursts

u AGC amplifier for mamtammg accuracy

» 0.2% nonlinearity between 25% and 75% of input
signal range

u 2% nonlinearity over the input signal range

w Provides zero- and full-scale outputs for A/D
converter

m 5V supply, at 29mA for ML4533/ML4536, 35mA for
ML4532

w Digitally controlled power-down for minimizing
power between sectors

= Bandgap Reference output

u ML4532 includes PWM D/A for controlling voice
coil driver or AGC during head change

FEATURES ML4532 | MI4533 | ML4536 w ML4533/ML4536 available in 16-pin SOIC package
Package Options 20-Pin PCC|  16-Pin 6-Pin ML4532 available in 20-pin PCC or SSOP package
Zero-Scale Ref. Outout Volagd 1 55253” f%s 51%5? = Reference outputs defining the minimum and
T utp ag . . .| : :
Full-Scale Ref. Output Voltage | 875V | 375y 34v maximum demodulation output values
Reference Output Voltage 2.5V 2.5V 22V
PWM D/A Onboard Yes No No
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ML4532 BLOCK DIAGRAM AND PIN CONNECTION . -
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PIN DESCRIPTION

ML4533/ ML4533/
ML45332 ML4536 ML4532 ML4536
PIN# PIN# - NAME DESCRIPTION PIN# PIN# NAME  DESCRIPTION
1 1 1.25VRE;/ Zero scale reference " 9 IN- Negative input.
1.00Vger  output. 12 10 IN+  Positive input.
2 D/AOUT glxlog output of PWM 13 1 Vee 5V power Supply.
3 2 2.50Vger  2.50 voltage reference " 2 ZERO X gﬁ:gu? etector crossing
2.20VRer  output. . 13 GND G d
4 Cpwm  PWM D/A smoothing roung. L
capacitor. 16 MSBpwim EVtVM D/: most significant
5 3 RESET  Reset, active high. ” 14 o P' '"p‘:jow ol
4 DEMOD Area detector output. DN rm’;s poarecroirf‘ lrg‘g’ic
out high.
7 5 Cacc  AGC capacitor. 18 15 3.75Vrer  Full scale reference
8 6 GATE  Defines area detect 3.40Vgge  output.
window, active high. 19 LSBpwm PWM DA least significant
9 7 TPagc  Output test point for bit input.
AGC. 20 16 REFscc AGC voltage reference.
10 8 Hacc  AGC hold input, AGC

active when high; AGC
constant when low.

ABSOLUTE MAXIMUM RATINGS

(Note 1)

Power Supply Voltage, Ve «vveevvveieeiiiiiiiiiiinn 8V
Input Voltage ..........ccooviiiiiiiieniiin. -0.3V to +8V
Storage Temperature ...............oe0eell -65°C to +150°C
Package Dissipation at T4 = 25°C (Board Mount) _
20-Pin PCC .. i 875mwW
20-Pin SSOP ... 750mwW
16-Pin SOIC .....coooiiiiiiiiiiiii e 750mw
Package Lead Temperature
Soldering (10 sec) ...........cccoiiiiiiiiii .. 260°C
Vapor Phase (60 SEC) ..........oeveeereniniiianannnn 215°C
Infrared (15s€C) ......coviiiiiiiiii i 220°C

OPERATING CONDITIONS

Temperature Range .....................oo 0 to +70°C
Supply Voltage (Vce) «oviiiiiiiiiiiiii i 5V + 5%
(lines) = (INDY e e e e e Vpp
Cmc ..................................................

REFAGE <o 2.5V
CPWM e reernnnreanentnatnmninetssneerniarasronnrenen OV
ChyatDEMOD OUT ...t 100pF
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ELECTRICAL CHARACTERISTlCS

The following specifications apply over the recommended operating conditions of Ty = O to +70°C, Ve = 475 to
5.25V, and external component values as recommended above, unless otherwise specified.

PARAMETER NOTES CONDITIONS MIN (NlPZ) MAX | UNITS
DEMODULATOR
Differential Input Range 3 For Full Scale Output 25 2 Vpp
Differential AGC Range : 3 038 1.5 \/AY
Differential Input Resistance 4 kQ
Differential Input Capacitance 5 pF
Common Mode’ Input Resistance 2 kQ
Power Supply RR 40 dB
Differential Nonlinearity 5,3 | 25% to 75% of Full Scale 2 2 %
5 4 | Zero to Full Scale 2 5 %
DEMOD OUT Offset Current Vin = £500mV 20 HA
Maximum DEMOD OUT Charge Current 3 GATE = High 500 HA
DEMOD OUT Leakage Current 3 | GATE = Low , +5 pA
DEMOD OUT Reset Voltage {ML4532/33) 135 125 135 Vv
{ML4536) ‘ 09 1.0 11 v
DEMOD OUT Reset Current Discharge, RESET = High 20 mA
AUTOMATIC GAIN CONTROL
AGC Dynamic Range 3 25 v
AGC Output Swing, 3 1 A
Cacc Charging Current 3 150 250 HA
Cacc Discharging Cuirrent 3 150 250 pA
Cacc Leakage Current 3 5 LA
VOITAGE REFERENCES
1.25Vger Output Voltage (ML4532/33) 3 Ta = 25°C 120 125 130 A%
3.75Vger Output Voltage (ML4532/33) 3 | Ta=25C 360 | 375 | 390 v
2.50Vger Output Voltage (ML4532/33) 3 | Ta=25°C 240 | 250 | 260 v
1.0Vggr Output Voltage (ML4536) 3 | Ta=25C 0.95 10 1.05 v
3.4Vger Output Voltage (ML4536) 3 | Ta=25C 32 34 36 Y
2.2Vger Output Voltage (ML4536) 3 | Ta=25°C 205 | 22 | 235 %
Load Regulation 3 O0mA < gyt < 5mA -5 +5  [mV/imA
Line Regulation -30 +30 mV/V
DIGITAL AND DC
Logical “0” lnput Voltage 3 8 \
Logical “1” Input Voltage 3 20 \
Logical “0” Input Current 3 Viny = 04V -1.5 mA
Logical “1” Input Current 3 Vin = 25V +100 HA
Logical “0” Output Voltage 3 | ZERO X, loyr = 1mA 5 v
Logical “1” Output Voltage 3 lgyr = -TmA 3.0 \'4
Supply Current  ML4532 3 Ppn = Low 45 mA
3 | Py = High 1 15 mA
ML4533/ML4536 3 Pon = Low 38 mA
3 | Ppy = High 5 12 mA
Monotonicity 4 9 10 Bits
LSB to MSB Ratio 3 16.0 16.5 18.0 v
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ELECTRICAL CHARACTERIST ICS (Continued)

The following specifications apply over the recommended operating conditions of T4 = 0 to +70°C, V¢ = 475 to
525V, and external component values as recommended above, unless otherwise specified.

PARAMETER NOTES CONDITIONS MIN (Nm 2)| MAX | UNITS
D/A CONVERTER (ML4532 Only
Output Voltage Swing 3 Ry = 5K 125 375 \
Logical “0” Input Voltage 3 | 8 v
Logical “1” Input Voltage 3 20 \
Logical “0” Input Current 3 Vip= 4V . -1 mA
Logical “1” Input Current 3 Vi = 25V 300 HA
DYNAMIC AND AC PARAMETERS (Figures 1 and 2)
fg, Burst Input Frequency 4 1 10 MHz
tcs, Gate Edge Setup Prior to 4,6 30 ns
Burst | Zero Crossing
treset, Reset Pulse Width 4,6 | Cy =< 200pF 300 ns
tgzx, Burst Zero Crossing to 4,6 | C_=50pF 25 ns
ZERO X Cutput
tpc, Power Down | to Gate 1 4,5 200 400 ns

Note t:

specified are measured with respect to ground.
Note 2: Typicals are parametric norm at 25°C.
Note 3: Parameter guarameed and 100% production tested.
Note 4: Par
Note 5:
Note 6: Timing measured at 1.4V.

s-not 100% tested are not in outgoing quality level calculation.
Linearity measured as a percentage of the midpoint between 25% to 75% of full scale.

Absolute Maximum Ratings are limits beyond which the life of the integrated circuit may be impaired. All voltages unless otherwise
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Figure 1. AGC Burst Timing
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1.0 FUNCTIONAL DESCRIPTION

The ML4532, ML4533 and ML4536 are composed of an
AGC amplifier, an area detectos,-and a band-gap
reference with three buffered outputs.. In.addition the
ML4532 (see Figure 5) includes a pulse width
modulation D/A. The:ML4536 is essentially the ML4533
with a different set of reference voltages.

11 INPUT AMPLIFIER AND AUTOMATIC GAIN CONTROL

The inputs of the ML4532, ML4533 and ML4536 are
intended for use at the output of the read channel
filter, accepting a 0.25Vp_p to 2Vp_p signal range. The
input amphher and AGC circuit of tHese area détectors
operate in a differential signal mode to provide good
common mode and power supply rejection. The
purpose of the AGC loop is to maintain a constant area
detect value that correlates to the zero scale
{1.25VRer/1.0Vgep) and full scale (3.75Vger/3.4VRer) output
values based upon the minimum and maximum burst
value. The sensing for the AGC is at the output of the
area detector, allowing signal ranging based on the area
of burst rather than the signal level of the burst. The
AGC is intended to be updated at every sector of servo
position bursts such that the signal variances due to
platter radius and differences in read channel data
frequencies can be corrected. The initial gain of the
AGC cireuit is established by the voltage applied to the
REFAGC input.

In this closed-loop systemn, the area detected: putput
voltage is fed back and compared with the REFacc
voltage in the Gy amplifier with a Gy, of 1/4000 ohms,
to provide a gain control current, charging and
discharging Cagc.

The AGC value is held constant by the hold function
and is controlled by Hagc pin. When Hagc is at a logic
high the level of gain can change up or down and is
held at a constant gain with a logic low input:

A capacitor from ground to the Cagc pin holds the
gain setting when Hagc is at a logic low level and the
area detector output does not affect the gain setting in
this mode. See figure 1 for the AGC burst timing.

1.2 AREA DETECTOR

The area detector provides a measuremeént of servo
burst area during a time window beginning at the first
falling zero crossing edge after the GATE input is placed
in a logic high state and ends at the first falling zero
crossing edge after the GATE input is placed-in a logic
tow state. The Zero crossing output enables the user to
time the gate puise by counting zero crossings. The
analog input should be without open baseline by either
keeping burst pulse spacing sufficiently close to avoid it
or band limiting the signal. In most cases, both are
necessary.

ML4532, ML4533, ML4536

]\
JLU

a. May clock anywhere and give multiple transitions,
not acceptable.

b. Proper spacing.

c. Band limiting.

The value of the area measurement is held on the
output hold capacitor (C) until the RESET line is
asserted. The RESET pin when placed in a“logic high
state for at least 300ns resets the area detector output
to 125V which is the zero scale reference point and
equals the voltage value on the 1.25Vgg pin. See
Figure 2 for position area burst detection timing.

ZERO X Detector Output

The output of the zero crossing detector (comparator)
is provided for system synchronization. This signal is
internally generated in ECL, but an internal ECL to TTL
converter is provided to simplify external interfacing to
this signal.

1.3 BANDGAP REFERENCE

A 2.5V bandgap reference is included on the ML4532
and ML4533 and a 2.2V one in the ML4536, to set up
internal biasing and establish the on-track reference
level. This is also a buffered output. Full-scale (Vgers)
and zero scale (Vggr.) outputs are derived and buffered
from the bandgap to simplify the interface to A/D
converters, such as the ML2261 or ML2264. The 1.25Vgg
pin is tied directly to the Vggr_ pin of the A/D
converter and with a 5100 resistor to ground. The
3.75Vge. pin is tied directly to the Vggr+ pin of the high
speed A/D converter. The ML4536 offers a 1.0Vggr and
3.4Vger for interface with the A/D converter on the
Zilog type microcontroller devices.
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14 PWM D/A OF THE M14532

A D/A is included on the ML4532 for driving the VCM
driver to position the head or for any other desired
system error compensation, such as processor-
controlled AGC set point during head change. This is a
PWM D/A and requires a pulse width modulation logic
signal from the microcontroller signal to be applied to
the MSBpwa and LSBpwy pins. The buffered and
filtered output appears at the (D/A OUT) pin. This
output voltage swifig is centered around the 2.5Vgg pin
(2.5V). The end-points of the D/A outpit are defined by:

The D/A is designed for 8-bit binary coding with the
M5B weighted 16 times the LSB. The MSBpwy, and
LSBpwm inplits-are negative true in that If these inputs
are in a low state for 100% of the time the D/A output
will be 1094 volts and if are held in a high state for
100% of the time the output will be at 3.75 volts. The
D/A output voltage is 1.25 volts if the MSBpwyy input
pulse width has a 1/16 ‘or 6.25% positive duty cycle and
the LSBpw is in a constant fow state or if the MSBpw
input is held i a low state and thé LSBpw input is
held in a high state. The output voltage range that is
controlled by the MSBpw input is 2.5 vplts and the
LSBpym input controls 156mY. The time constant for

PWM DAC Output Description: the PWM smoothing filter is approximately 3k x
Cyde at Cpwi- The external capacitor (Cpw) should be made
. Duty Voltage sufficiently large to smooth out the PWM ripple.
Range Point MSBpwym  LSBpwpm | Output y large o ; ppl
“Negative” Full-Scale: 0% 0% 1094V
0% 100% 1.250V
100% 0% 3.594V
“Positive” Full Scale: 100% 100% 3.750V
AREA
DETECTOR
-DEMOD SIGhAL FULLWAVE
RECTIFM
TDEMOD SIGNAL ) o ioo‘mm D
GATE O ARE 07 TYPE g AMPLIFIER
. MGMN FLUP l
N+ O > AMPLIRER b q ENABLE ENABLE -
3 . c ]
23v—3§
x3g /Z_' [ A
IN-O (£ =0
' CROSSING N
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\ QL
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% / CONVElEI'Bl
HAGE O = — — 2 '
+Ov | o
Cace O— A\
N AMPUFIER
I D/A CONVERTER
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LSBpwm ZERO X RESET
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Figure 5. ML4532 Functional Block Diagram
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Figure 7. ML4532 Application Timing with ML2261 A/D Converter

ORDERING INFORMATION .

" PART NUMBER | TEMP. RANGE PACKAGE

ML4532CQ 0°C to +70°C MOLDED PCC (Q20)
ML4532CR 0°C to +70°C MOLDED SSOP (R20)
ML4533CS 0°C to +70°C MOLDED SOIC (516)
ML4536CS 0°C to +70°C MOLDED SOIC (S16)
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