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DS1617/DS3617 Bubble Memory Sense Amplifier

Features

General Description

The DS1617 and the DS3617 are bubble memory sense
amplifiers that convert low level signals from magneto-re-
sistive detectors of the bubble memory into TTL compat-
ible output levels. Internal functions consist of an input
bias circuit, an internally AC coupled amplifier, a high
speed precision comparator, two flip-fiops, a TRI-STATE"
output stage and a power fail detector.

TTL compatible control inputs allow either average-to-
peak or the conventional clamp and strobe (peak-to-peak)
sensing of the input signal. The threshold voltage and the
input bias voltage are externally adjustable allowing com-
patibility with different types of bubble memories.

Although specifically designed for bubble memory inter-
facing, they are easily adaptable for any application re-
quiring detection of mV level signals inthe 25 kHz to 4 MHz
range. Typical application areas include fiber optic
receivers, plated wire memory sense amplifiers and pulse
discriminators.

Single 12V or 12Vi5V operation

On-chip adjustable detector bias circuit

Choice of average-to-peak or clamp and strobe sensing
Guaranteed tight threshold limits over the specified
temperature and supply voltage range

Threshold externally adjustable over 0 mV to 20 mv
range (typical)

On-chip reference for a 3.2 mV threshold (typical)
TRI-STATE output

No offset nulling requirement due to on-chip AC cou-
pling at the input

Power fail detector with adjustable trip level senses
both supplies

Compatible with a wide range of bubble memories
Standard 16-pin duat-in-line package
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TRI.STATE® is a registered trademark of National Semiconductor Corp.
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DS1617/DS3617

Connection Diagram

Dual-In-Line Package

ue—H U = vee
ST 12 npr
00— [ pra
out — 3 vk
Vg 12 vy
VDD-G—I J—'-GND
IN* =t 10 sg
in- = 3 ur+

TOP VIEW

Order Number DS1617J,
DS3617J or DS3617N
See NS Package J16A or N16A

Functional Pin Description
ANALOG INPUTS

Ditferential Analog inputs (IN* andIN ~): These are high
impedance inputs for bubble memory detectors. They aiso
provide the bias current to the detectors at a constant DC
voltage. The sense-amp threshold is positive with respect
to the IN* input.

Bias Voltage Input (Vg): When an external DC voltage (be-
tween 4V and 8V) is applied to this input, the internal error
amplifier will adjust the bias current sources to maintain
the average common-mode voltage of INt and IN~ in-
puts at this value. This input can be connected to Vpp to
obtain an internally set bias voltage of 7V typical. This
voltage is derived on-chip from a resistor divider con-
nected across the Vpp supply.

Threshold Adjust input (Vy): An externally applied DC
voltage in the range of OV to 10V at this input will set the
threshold of the sense-amplifier in the 0 mV to 20 mV
range. The threshold is linearly related to this voltage.

Power Fail Adjust Input (PFA): The trip voltage of 5V and
12V supplies can be set to a fraction of their nominal
values by applying an external reference voltage to this in-
put (see graph). When precise power fail detection is not
required this input may be grounded to obtain a trip
voltage between 35% and 65% of the nominal supply
levels (i.e., 5V and 12V).

ANALOG OUTPUTS

Buffered Bubble Signal Output (BUF+): This is the
preamplifier output which is in phase with the INt input.

It provides an amplified version of the input differential
signal (X25) at a low impedance for monitoring purposes.

Internal Reference for Vy (Vpeek: This output, when con-
nected to Vy input, provides a thresheid of 3.2 mV typical.
This voltage is derived on the chip from a potential divider
connected across the Vpp supply. When Vgis also derived
in the same fashion, the threshold witl track the amplitude
variations of the bubble signal resuiting from the Vpp sup-
ply variations.

DIGITAL INPUTS

Unclamp Input(UC): A logic low level on thisinput causes
clamping of the differential inputs of the comparator to a
common voitage. When a logic high ievel is applied, the in-
puts are unclamped within a few nanoseconds (5 ns typ).
The capacitive coupling of the preamplifier outputs to the
inputs of the comparator enables referencing of the
threshold to any point on the input waveform by using this
input. This pin is shorted to V¢ or Vpp when the average-
to-peak sensing method is used.

Strobe Input (ST): A high-to-low transition of this input
causes the transfer of data from an internal latch to the
output flip-flop. As long as this input is low the internal
latch cannot be set by the comparator. For clamp and
strobe sensing, this input can be tied to the unciamp input
and used as a single UC/ST control line.

Output Disable (OD): A logic high level at this input
causes the data output to go into the high impedance
state (TRI-STATE).

Standby Input(SB): When the sense-amp is not in use this
input can be used to reduce power consumption. A logic
high level applied to this input puts the sense-amp in
standby mode and TRI-STATEs the data output pin. The
power fail detector circuit is not affected by this input.

DIGITAL OUTPUTS

Data Output (OUT): This output is high for signals cross-
ing the threshold and low for those below the threshold.
The data on this pin is valid a short time after the negative
transition of the strobe signal and will remain valid until
the next negative transition of the strobe signal.

Power Fail Detect Output (NPF): This output goes low
when either one or both of the supplies fall below the trip
voltage. It will remain low until both of the supplies fall
below a minimum levei which is 4V for Vpp and 2.8V for
Ve It is an open collector output with an internal puti-up
of 5 kQ (typical). The circuit is insensitive to transients on
the supplies and will typically reject a 500 ns pulse that
goes 1V below the trip voitage.

POWER SUPPLIES

Analog Supply (Vpp): 12V.

Digital Supply (Vcc): 5V to 12V. This supply is internatly
regulated to 4.5V and hence can be tied to Vp for single
supply operation, but a standard 5V logic supply reduces
power consumption and also permits power fail detection
of the 5V supply.
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Absolute Maximum Ratings (Note 1)

Recommended Operating Conditions

Supply Voltages (Vpp. Voo) 14V Min Max Units
Input Voltages . _ Vpp Supply Voitage
SenselnputstN  IN ) 4V DS1617 10.8 13.2 %
Vyinput i4v DS3617 1.4 12.6 v
VBiAg Input(VB) 1av VGG Supply Volt
Contro! Inputs{UN.ST,OD, SB) 14V 013051;?7‘”[ ottage 45 13.2 v
PFAinput 5.5V DS3617 475 12.6 v
Output Voltage 5.5V Temperature (Ta)
Storage Temperature -65°Cto +150°C DS1617 -55 125 °C
Maximum Power Dissipation” at 25°C DS3617 0 70 °C
Cavity Package 1635 mwW PFA Input Voltage o 15 v
Molded Package 1687 mwW VpiAs Input Voltage (Vg) 0 13.2
Lead Temperature (Soldering. 10 seconds) 300°C VT Input Voltage (V) _025 10 v
(Threshold Adjust)
* Derate cavity package 10.9 mW/°C above 25°C; derate molded pack- Sense Input Common-Mode 4 8 v}
age 13.5 mW/°C above 25°C. Voitage (Vom)
Input Bias Current (Ig) 0.1 10 mA
(Into IN™ and IN ™ Inputs)
DC Electrical Characteristics (notes2and3)
Parameter I Conditions Min Typ I Max —l Units
ANALOG INPUTS AND OUTPUTS
Vis Input Bias Voltage Internal (Note 4} Ig in mA Typ —0.15/0.588 Vpp +{ Typ +0.15
(at IN* and IN~ Inputs) 0.011g \
External (Note 5) lg in mA Typ - 0.1| Vg+0.01 lg| Typ +0.1
AVigemp Input Bias Voltage lg=5 mA
Variation with Temperature —55°C<Tx<125°C (DS1617) +10 mv
(IN* and IN~ Inputs) 0°C < T4 < 70°C (DS3617) +5 mvV
Iyt Input Current for Vr input Vr=0V to 5V -1 —-10 uA
lve Input Current for Vg Input Vg =4V to 8V -2 - 10 uA
VRer Internal Reference Voltage 098 Typ | 0.125Vpp | 1.02 Typ \
AV7p tempy TE€Mperature Variation of Set by Vpea (See Graphs)
(Vce, Vop) Power Fail Threshold —55°C < T <125°C (DS1617) +0.6 %
0°C<Ta<70°C (DS3617) 0.2 %
DIGITAL OUTPUTS (OUT, NPF)
Vo Logical “1"” Output Voltage ouT OD=0.8V,SB=0.8V, 2.4 2.8
low = — 400 uA \
NPF lon = — 100 zA 24 3.8
VoL Logical “0” Qutput Voltage ouT OD=0.8V,SB=0.8V, lg. =10 mA 0.4 0.5
NPF Ve = 4V, Vpp = 10V, Vpga = 1.5V, 0.35 05 v
lo=5mA
los Output Short Circuit Current Vo =0V, Ve = Vpp = Max
ouT OD=0.8V,SB=0.8V -10 -20 - 50 mA
NPF Vpra =0V ~05 —1 —15
loo TRI-STATE Output Current OD=20V,SB=0.8Vor Vo =0.4V - 100
)
OUT O 55— 0.8V, SB=2.0V Vo=4.0V 100 #A
Ipg Output Sink Current on NPF Ve =0V 4 6
i i Voo =
Output During Power Fail Vo = 0.5V, Vpra = 1.5V o =4V mA
Vec =2.8V 1 6
Vpp =0V
CONTROL INPUTS (UC, ST, OD, SB)
Vin Logical “1” Input Voltage 2
ViL Logical “0” Input Voltage 0.8 \
iy togical “1” Input Current Vin=4V 20 uA
e Logical “0” Input Current Vin=04V — 200 A
POWER SUPPLY CURRENTS
iopa Active Vpp Supply Current SB=0.8V 25 45
lcca Active Vcc Supply Current SB=0.8V 10 20 A
Ipos Standby Vpp Supply Current SB=2.0v 12 25
lces Standby Ve Supply Current SB=2.0V 2 4
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DS1617/DS3617

AC Electrical Characteristics (Note 2)

Parameter l Conditions Min Typ Max Units

SENSE INPUT CHARACTERISTICS

Vrn Differential Input V=7V
Threshold Voltage See Figure 5 for Test Waveforms 0.97 x Typ 0.00213 x V¢ 1.03 x Typ \

—0.0005 +0.0005

ViR Threshold Adjustment DS1617 O0to8 —0.5t0 20 mvV
Range DS3617 0to 10 ~05t020 mv

faw Preamp Bandwidth @ £3dB, Vg=7V, —55°C<Th<125°C 0.025 to 4

@ 0108, Vg=7V, —55°C<T,<125°C 0ito1 MHz

Rin Differential Input 150 kQ
Resistance

Cin Differential Input 12 pF
Capacitance

AVTHempy ~ Threshold Variation with Vi = 12v = 556°C < T<125°C (DS1617) *=0.1 myv
Temperature oo = 0°C<T<70°C (DS3617) +£0.05 mv

Tpc Effective Time Constant (From Sense Input to Comparator 6 us

" of Preamp AC Couplings Inputs) UC = 3V

TeL Clamp Circuit Time (Time Constant Associated with the 12 s
Constant Comparator Inputs when UC = 3V)

TIMING REQUIREMENTS

ta Delay Time, UC or ST Figure 2 50 ns
Input High to Sense Input
High

ts Data Set-Up Time, Sense Figure 2 100 ns
Input High to UC or ST
Input Low

towi Minimum Input Pulse Figure 2 100 ns
Width at Threshold

tows Minimum Strobe Puise Figure 2 30 ns
Width

ton Power-Up Time from SB 100 us
Low to Full Operation

tore Power-Down Time from 1 us
SB High to Reduced
Power

SWITCHING CHARACTERISTICS

tp ST Input Low to Valid Figures 1 and 3, OD = 0.8V, 30 50 ns
Data at the Output C_ =30 pF, R1=5k, R2=1k

TRI-STATE DELAYS FROM OD TO OUT

tz Output Low to TRI-STATE 15 35 ns

thz Output High to TRI-
STATE Figures 1 and 4 15 35 ns

tzL Output TRI-STATE to CyL=15pF, R1 =1k, 15 40 ns
Active Low R2 =1k

tzn Output TRI-STATE to 15 40 ns

' Active High

Note 1: “Absolute maximum ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the
devices should be operated at these limits. The tables of “Electrical Characteristics” and *"Recommended Operating Conditions” provide conditions for ac-

tual device operation.

Note 2: Unless otherwise specified, min/max limits apply across the supply and temperature range listed in the table of “Recommended Operating Condi-

tions™. All typical values are for Voo = 12V, Voo =5V and Tp = 25°C unless otherwise specified.

Note 3: All currents into device pins are positive; all currents out of device pins are negative. Ali voltages are referenced to ground unless otherwise specified.

Note 4: Vg pin tied to Vpp.

Note 5: Vg pin connected to the external bias voitage.
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Example Threshold Calculations

1. Find externai voltage Vyto be applied fora 5 mV typical Vr(max)=Vggr(max)=1.02 x 1.5=1.53V

threshold. What is this tolerance of this threshold? Vo (typ) =0.00213 x V1 (typ)=3.20 mV
Vi (typ) =0.00213 x V1=0.005V Vri(min) =0.97 x 0.00213 x Vy(min) ~ 0.0005 = 2.54 mV
Therefore, V1 =0.005/0.00213 = 2,347V Vrn(max)=1.03 x 0.00213 x Vr(max) + 0.0005 = 3.86 mV
Vry(min)=0.97 x 0.005 — 0.0005 = 4.35 mV Hence, Vyy =3.20 = 0.66 mV

V1 (max) =1.03 x 0.005 +0.0005 =5.65 mV
Hence, Vyy=5 =0.65mV
and Tolerance = x=0.65 mV
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Note. Since Vggr is directly related to Vpp, the Vry will

2. Find Vqy4 and its tolerance for Vpp =12V when internal follow the s_upply varia'tions.. Butaslongas thg input‘bias

reference (Vpgr) is used for Vr. voltagg VB_|§ also derived in the same way (i.e., using a

potential divider across Vpp), the threshold will track the

V1 (typ) = Vger (typ) =0.125 X Vpp= 1.5V amplitude changes in the bubble detector signal resulting
V1 (min) = Vgge (Min)=0.98 x 1.5=147V from the Vpp supply variations.

Performance Characteristics

Threshold Transfer Function Threshold Transfer Function
at Various Temperatures at Various Supply Voltages
20 : — 20
18 Lozt e (1 L s [Jvoo=12v. 1267, 13V =547
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Z 2o sheer & 21X '-'?‘“‘f , =
v 0 ] iumns 0 I [T =2
-2 z I | . -2 L1 )
-1 0123456788910 -101234567288910
Vr—INPUT VOLTAGE (V) Vr—INPUT VOLTAGE (V)
Power Fail Trip Voltage Power Fail Trip Voltage
Transfer Function for Vpp Transfer Function for Vec
100 - 100 —— -
Ta=25°C| A/ Ta=25°C) V.
Voo =5.5V y. 4 95 |Vpp=13.2v 7
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= 2"/, woRsT-CASE 8 { A\ \ woRST-CASE
N7z ez 4iRnEN
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PFA INPUT VOLTAGE (V) PFA INPUT VOLTAGE (V)
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AC Test Circuit and Switching Time Waveforms
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FIGURE 1. Output Load Circuit FIGURE 2. Delay, Set-Up and Hold Times
v
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w u DISABLE 15V et
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—_— Wz
ov ” 0.5V
WAVEFORM 1 15V S1CLOSED —e
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Note. Waveform 1 shows the output with internal conditions such that the output is
low except when disabled by the output disable input. Waveform 2 shows the output
with internal conditions such that the output is high except when disabled by the
output disable input.
FIGURE 3. Propagation Delay from
Strobe Input to Output FIGURE 4. Propagation Delay from Output Disable to Output

DIFFERENTIAL  VIN (SEE NOTE)

INPUT VN2 N vy /2
(IN* - IN-) ™ H
ov
300 ns 200 ns
l 0% 0% T MIN =
unctame 3V 7 >
. INPUT 15V U " Misv
we o
200 ns
= T MIN
e 100ns _
MIN
Vv
STROBE
INPUT v NG 15y
(ST} ov

tr=tf<10ns, 10% to 90%

Note. To determine the sense amplifier threshold, the input signat amplitude, V|, is
varied around the set threshold value, VT, while monitoring the OUT pin on a scope.
When V| is close to the threshold, the output wili switch between Logic 0 and
Logic 1 due to the noise on the input signai. The mid value of the threshold can be
determined by adjusting V| to obtain equat brightness of high (Vo) and low {Vouo)
level output traces on the scope. In the above set-up, the signai is strobed after a
300 ns detay to allow for any overshoot or transients to settle. This method results in
accurate threshold measurement that is relatively independent of input signal rise
time. But due to AC coupling of the preamp, with an effective time constant of 6 us,
the signal at the input of the comparator droops by 5% in 300 ns, which has to be ac-
counted for. Hence, VT = VN % 0.95.

FIGURE 5. Sense Input Threshold Measurement
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Typical Applications

Bubble Memory Sense Amplifier with Adjustable Threshold and Bias Voltage

Vop Vee
BUBBLE (12v) (V)
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sy | al
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A
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22k

e\,
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POWER FAIL

Note. The control inputs are set up for clamp-strobe or peak-to-peak sensing
“Optional band limiting capacitor

Bubble Memory Sense Amplifier with Internally Set
Threshold (3 mV typ) and Input Bias Voltage (7V typ)
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Note. The control inputs are set up for average-to-peak sensing

“Optional band limiting capacitor

A General Purpose Precision Sense Amplitier with the
Threshold Controlled by an External Reference
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vppl12v)
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>
o Jan I
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