TLO41AC

TAPE READ SIGNAL CONDITIONER

D3024, AUGUST 1987 —REVISED SEPTEMBER 1989

Designed for Signal Processing in
Streaming-Tape Memory Units in
Combination with TLO40 Two-Channel

DW OR NT PACKAGE
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W/R
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[J RC IN -

(RDP) . . . 1.4 Mb/s Typical

® Available in 300-mil Dual-In-Line and ‘“Small
Outline’’ Plastic Packages

description

The TLO41AC is a magnetic tape read signal conditioner designed for use with the TLO40 video amplifier.
When combined, these devices amplify the low-signal output from a streaming-tape playback head and
reconstruct the data as originally written on the tape. The TLO41AC includes a gain-controlled amplifier,
two comparators, read/write select logic, a time-domain filter, and a bidirectional one-shot multivibrator.

The amplifier has differential inputs, differential outputs, and electronic gain control. A special feature of
the electronic gain control is the Electronic Gain Select (EGS). When the EGS input is high, the Electronic
Gain Voltage {EGV) input is driven low and amplifier gain is determined by the value of the resistor connected
between the Gain Adjust (GADJ) pins. When the EGS input is low, the gain set by the resistor is increased
by an amount determined by the voltage applied to the EGV pin.

To accommodate different magnetic tape output signal levels, the amplifier gain may be switched by logic
at the EGS input, controlled manually with an adjustable voltage at the EGV input, or automatically adjusted
with an automatic gain control (AGC) circuit applying a control voltage to the EGV input.

The comparator functions are controlled by a logic input to the Write/Read (W/R) select input. With the W/R
input low, the read comparator output (usually connected as a zero-crossing detector) is sent to the time-
domain filter. When W/R is high, the write comparator output is used to provide write amplitude verification
in a typical read-after-write function.

The time-domain filter helps to ensure the input data is valid. A capacitor in series with a resistor, connected
to the time-domain filter pin (TDF RC), begins charging at the leading edge of an input pulse from the read
comparator. If the input pulse does not remain high for one RC time constant, the pulse is considered invalid
and no signal is passed to the bidirectional one-shot multivibrator (BDOS). However, if the input pulse
remains high for longer than one RC time constant, the pulse is considered valid and the signal is passed
through the time-domain filter to trigger the BDOS. When triggered, the BDOS provides a pulse to the
Read Data Pulse (RDP) output. The RDP output pulse duration is determined by a resistor-capacitor network
connected to the BDOS RC pin.

The TLO41AC is characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing doss not
necessarily include testing of all parameters.
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TLO41AC

TAPE READ SIGNAL CONDITIONER

functional block diagram
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FUNCTION TABLE
iNPUT CONDITONS
EGS WiR DIFFERENTIAL INPUTS 1/0 NAME 1/0 CONDITION
WRITE OR READ COMPARATOR
X RCIN+ > RCIN- RC OUT H
X RCIN- > RCIN+ RC OUT L
L X RC OUT Input to time-domain filter
X WCIN+ > WCIN~- WC OUT H
X WCIN- > WCIN+ WC OUT L
H X WC OUT Input to time-domain filter
H X EGV L
L X EGV Input
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TLO41AC

TAPE READ SIGNAL CONDITIONER

This Materi al

’ PIN DESCRIPTION
NAME NO.
AGND Analog ground
BDOS RC Bidirectional one-shot resistor and capacitor
BIAS Output bias voltage
DGND Digital ground
EGS Electronic gain select
EGV Electronic gain voltage
GCA IN-— Gain-controlled amplifier, inverting input
GCA IN+ Gain-controlled amplifier, noninverting input
GADJ Gain adjust
GADJ Gain adjust
GCA QUT - Gain-controlled amplifier, inverting output
GCA OUT + Gain-controlled amplifier, noninverting output
RC IN— Read comparator, inverting input
RC IN+ Read comparator, noninverting input
RC OUT Read comparator out
RDP Read data pulse
TDF RC Time-domain filter resistor and capacitor
TP Test point
Vee Analog collector supply voltage
Veez Digital collector supply voltage
WC IN - Write comparator, inverting input
WC IN + Write comparator, noninverting input
WC OUT Write comparator out
W/R Write/read
{/
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TLO41AC
TAPE READ SIGNAL CONDITIONER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage: VgCt (see Note 1) .. .., 14V
V2 - e e e 7V

Input voltage range: Amplifier and comparators. . . .. ........... AGND-0.2 V to Vcc1+0.2 V
Multivibrators and logic . . . . .............. AGND-0.2 Vto Vcc2+0.2V

Input current: EGV (see Note 2) .. ... ... . ... . ... ... . e +2 mA
Continuous total dissipation . .. ... ....... ... ... ... .. ... . .. .. See Dissipation Rating Table
Operating free-air temperature range . . . ... ... .. ... ... 0°C to 70°C
Storage temperature range . . ... ... ... ... —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds . . . .. ... ........... 260°C

NOTES: 1. All voltages except differential voltages are with respect to network ground terminals (AGND and DGND tied together).
2. Driving EGV high from a low-impedance source (> +2 mA capability) with EGS high can resuit in damage to the device.

DISSIPATION RATING TABLE

PACKAGE Ta s 256°C DERATING FACTOR Ta = 70°C
POWER RATING ABOVE Tp = 25°C POWER RATING

DwW 1350 mw 10.8 mW/°C 864 mw/°C

NT 1700 mW 13.6 mW/°C 1088 mw/°C

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, Ve 10.8 12 13.2 v
Supply voltage, Vcc2 4.5 5 5.5 \"
High-level input voltage, Vi EGS or W/R 2 \
Low-level input voltage, V)L EGS or W/R 0.8 \
Input voltage, V| EGS 0 10 \%

EGV 4] 0.8Vect
Common-mode input voltage to gain-control amplifier, Vic 4 \%

WC OUT, RC OUT,
High-level output current, Ion TP, or RDP -400 puA
Low-tevel output current, |gL WC ouT, RC OUT, 8 mA

TP, or RDP
Pulse duration, ty, TP or RDP 40 ns
External timing resistance, (see Note 3} TDF or BDOS RC 5 25 Kk
External timing capacitance TOF or BDOS RC) 0.01 0.1 1000 nF
Operating free-air temperature, Ta [o] 70 °C

NOTE 3: Some high resistance and capacitance combinations may produce abnormal output waveforms.

EXAS ‘t?
INSTRUMENTS

4-80 POST OFFICE BOX 855303 » DALLAS, TEXAS 75265

This Material Copyrighted By Its Respective Manufacturer



TLO41AC
TAPE READ SIGNAL CONDITIONER

electrical characteristics at VCCc1 = 12V, V¢c2 = 5V, VIC(GIC) = Vbias- RADJ = 5 k@, EGS at
high level, EGV at O V, rj = 50 Q, RL = 2 k2, TA = 25°C (unless otherwise noted)

gain-controlled amplifier

PARAMETER TEST TEST CONDITIONS MIN TYP MAX UNIT
FIGURE
Voo Output offset voltage 1 Vip = 0, Vob = Vo 0.35 0.75 \4
Vopp Maximum differential 1 Vip = 1V, Vopp = Vo 3 6 v
output voltage
Vip = 20 mV, EGS high 8 14 20 VIV
AVD Large-signal fji.ffervential ] Vid = 20 mV, EGV at 4 V 19
voltage amplification EGS low, \7AY
f = 455 kHz EGV at 9.6 V 80
CMRR Common-mode rejection ratio 2 Vic=2VtobV 60 80 aB
Vic Common-mode input voltage 2 2 5 \
Voc Common-mode output voltage 1 Vip =0 4 5.8 6.4 \4
llo Input offset current 1 B+ — hiz— 0.2 3 A
o Output current, sink 1.5 2 mA
hB Input bias current 1 g4+ + iB-1/2 5 17 pA
Vo(BiAS) Bias output voltage 1 3 4 5 \
Zo(BIAS) Bias output impedance 1 kQ
z; Input impedance 30 Q
BW Bandwidth (—3 dB) 3 20 MHz
kSVR Supply voltage rejection ratio 4 Vecer = 10.8V 10 13.2V 50 70 dB
lce Supply current from Vceq Veer = 13.2V, No signal 32 45 mA
logic section
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FIGURE
VoH High-level output voltage veez = 4.5V, Vip = 0.1V, 2.7 3.5 v
log = —400 A
VoL Low-level output voltage veez = 45V, Vip = 0.1 V. 260 500 mVv
loL = 8 mA
Common-mode input voltage,
VICR 2 7 \%
comparators
iy  High-level input current EGE VI(EGE) =27V 120 200 A
W/R Viiw/R) = 2.7V 20
I8 Low-level input current EGE V](EGE) =04V —20 A
W/R Vi(w/R) = 0.4V —400
lcc2 Supply current from Vcco Vcecz = 5.5V, No signal 22 31 mA
Response time 100-mV step, 5-mV overdrive 50 ns
t Pulse duration of one-shots Rext = 5 k@, Cext = 100 pF 360 s
W (TP, RDP) Rext = 20 k@, Cext = 33 pF 460
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TLO41AC

TAPE READ SIGNAL CONDITIONER

PARAMETER MEASUREMENT INFORMATION
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TLO41AC
TAPE READ SIGNAL CONDITIONER

TYPICAL CHARACTERISTICS
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TYPICAL APPLICATION DATA
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