Oz AH503/AH504

High Speed Peak Detector

The AH503 and AH504 peak deteclors are de-
signed for rapid acquisilion of very narrow pulsas.
They combing high slew rates and fast setlling to
caplure individual 1V pulses as narrow as 100ns
o within =10mV. For general applications where
namow pulses need to be acquired for analysis or
processing, the lower cost AH303DK s ideal.
Where the time interval for the sampling needs to
be more precisely defined, the faster reset and
swilching times of the AHS04DK may be required.
When cperation over the full MIL temperalure
range is required (-55°C to 125°C), the AHE03DS,
with slightly higher droop rate, will be appropriate.

Features
- Fasl Acguisilion: 100ns wide 1V pulse, 200ns The AH503 and AHS504, in slandard 14 pin ceramile
wide 10V pulse DIP packages, reduce board space 30% over tha
- High Slew Rate: 50 Vs only previously available peak deteclors In this
- Low Droop Rate: 1 my/us max with C, = speed range. Use of standard thin-film hybrid
1000pF technology also enhances the reliabllity of these
- Wide Temperature Operation: —55°C to +125°C devices.
{AHS03DS)
The only external component required for capluring
Applications pulses with the AH503 and AH504 is the hold
- Data Acquisition capacitor, which the designer needs o optimize
= Pulse Stratcher for the particular application, considering the trade-
= Moise Measuramant off between acquisition time and memory decay
- Video Peak Sense rate. This helps minimize design time and simplify

overall circuit design.
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AH503/AH504 Specifications
Specifications at T, = +25°C and V,, = =15V DC unless otherwise specified

Parameter Condition
Input AH503DK
VWollage Vi, = 1MHz AC, G, = 1000pF 503 iadebd bt
Sensing Range, T, = 425°C  +0.0%/+10 -~ * W, min range
Sensing Range, T, = Full .
Dperating Range +01/+10 -~ . W, min range
Resislance Gate Lo 1 . . KL min
Gate Hi S00 . - Kittyp
Resal Command T,, = Full Operating Range 0.8 . . WV max
Gate Open T, = Full Operating Range 0.8 ’ . W max
Peak Sense Command T = Full Operaling Range 2.4 * ' Vmin
Command Loac Gate = Heset = 0V or 5Y
T, = Full Cperating Range 2 " * A max
Dutput
Voltage Vin = 10V peak AC, TMHz
Cy = 330pF, R, = 1K1} 9.9 & E W min
T, = Full Operating Hange 0.8 * * Womnin
Currant Vo = 10V 10 . . mA min
Rasistancea 1 * * typ
Overshoot Wy, = +10V slep, Gy = 330pF 10 . - % typ
Dynamic Response
Slew Rate Gy = 100pF 50 Winstyp
Continuous Sinusoidal - 3dB paint, V,, = 5V peak AC,
R, = 1K}, Cy = 330pF 10 ' MHz min
T, = Full Operating Range 9.5 " . MHz min
Acquisition Time Vi, = 10V pulse, Gy = 330pF
(Minimurm Pulse Width) R = 1K{L Settlingio
withir = 100
T, = Full Operaling Range 200 * * 1S Mmax
‘u":', =1V pulse, Gy = 100pF
A, = 1K, Setling to
withen = 10mY 100 * ’ NS M
Reset Time V.= +10V 10 under +30mY,
Cy = 330pF, Gate = Lo s00 300 500 1S PP
Gate Tum On Time Vo= +10VDE, Reset = Hi,
Dbserve at O, 500 300 500 NS Max
Gate Tum O Time V., +10V DC, Rasat = Hi,
Dbserve atinput &S00 300 300 M5 rmax
Error Sources
OifsetVoltage Rasat = Lo
T, = Full Cperating Range 30 N mi max
Gain Errar \.l"",: = +10V DC, Gy = 330pF,
A, = 1K +0.5 ' . % K
T, = Full Qperating Range =1 * " T IR
Memory Decay Rate
oy = 1000pF 1 1 7 MV S M
Ta = Full Operating Range 2 2 7 s max
Temperature Range
Operating Q0 QD =55/125 "
Derated Pedormance 25100 -28100 —55125 “‘C
Storage -B5150 - " -
Fower Supply Requiremenis
gamd Vollage 15 v
P ~@/+18 - . v
Quie DEEHPRISIEG 4U-com Tp=Full Operating Range  +30/—10 +35/—15 +30/—10  mAmax




Typical Performance Curves
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_lFlrenhaniml Description Inches Millimeters
he AHR0A/AHSDY package is a standard 14-pin . "
battom brazed ceramic dual-in-line package. The Dimm el o Ml Max
AHS03DS is hermetically sealed. A i) Aa10 19.56 20.57
B 480 500 1219 1270
] & -
c 155 215 3.94 5.46
1 D 016 020 41 51
Ll G £.100 Mam. 2,54 Maom.
_l H 080 110 2.03 2,79
d 009 012 23 A0
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Absolute Maximum Ratings
Bottom View Supply =20V DC
Fin Mumbers shown for reference only. Numbers are i N
not marked on Packane. Input vollage =19V DG
Starage Temperature Range —B5°C to 150°C
1) Reset — : TS p
2) Gate o 2o Operating Temperature Range 55°C 1o 125°C
3) No Connection (NC) |22 22 Lead Temperature (Soldering 10 seconds) + 300°C
4) Digital Common Ga 80 Cutput Short Circuit Duration® Continuous
S)NC e
&) Analag Comman Motes
T:I Offset MJUST le Fnralmmhg;mllagas lass than = 15% DG, the abaolube masemnum fapu
8) Analog Cutput bl B S Supply vilbage,
‘Q} Offset del.lﬂ'l 2k Shorl circuwt ba grownd only,
l':'] G:q:
11) + Ve

12} M. Datasheet4u.com
13) Analog inpul



Application Information

Figure 1: Functional Block Diagram
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Figure 2: Timing Diagram
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The basic difference between the AHS03 and the
AHS04 is the speed of the internal switches used
for gating and resetting the unit. The AHS04 resels
and gates approximately 40% faster than the
AHS03, allowing the user to more precisely define
the specific time interval when peak detection is
required.

To provide predictable, reliable performance from
-55°C 10 125°C, the AHS03DS had to be modified
internally. The required modification also resulted
in an increased memory decay rate, as specified.
When actual operating temperatures do not exceed
100°C, the AHS03DK is preferable.

Basic Operation

Figure 1 shows a block diagram of the basic oper-
ation of the AH503 and AHS04. A diode is incorpo-
rated internally to prevent damage to the circuit
from negative inputs. The two amplifier stages are
each in a unity-gain follower configuration, to pro-
vide an accurate overall gain of 1. The diocde shown
after the input amp (actually an open-collector ar-
rangement) allows the hold capacitor o track posi-
tive-going signals, but blocks negative-going sig-
nals. Once the peak is acquired, the FET input of
the output amplifier minimizes the rate of discharge
of the hold capacitor.

Acquisition time on the AHS503 and AH504 relates
to the width of the pulse they can capture, and not
to the timing of the oulpul. Typically, the delay be-
twean the input reaching peak value and the output
Eﬂl:nn o bl e g aem e e el Ijle_ 5‘]&15. Th|5 mlr
vanc2 T RREE UM he hold capacitor, C,, and
needs to be considered in overall circuit iming.

Figure 2 shows the basic timing of the AH503 and
AHS504. With the gate and resat high, the output
will frack the input as long as it goes positive.
Changing the gate to low blocks further input rises
from charging the hold capacitor. When the gate
returns high, the output again tracks a positive-
gaing input, and holds the peak level attained (dis-
regarding the memery decay rate) until resel.

The gate and reset switches require standard TTL
logic levels, and both switches are normally closed.
Whenever possible, the input gate should be closed
(logic level low) when resetting (also logic level
low) since a positive input signal when resatting
could prevent the hold capacitor from fully dis-
charging.

For optimum aperation, the end of the reset com-
mand should precede the end of the gate command
by approximately 150ns. This timing is only critical
when the target pulse can occur within 150ns of
activating the gate to start sensing.

While all of the applications shown below are de-
signed to capture pulses which are positive relative
to ground, pin 6 (Analog Common) can actually be
used to set a threshold level, above which any
pulse would be captured. Pin 6 can even be tied to
a negative voltage, as long as the delta between
pin & and +V_ does not exceed 20V.



Figure 3: Typical + 10V Pulse Application
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Figure 5: Peak Detector With Gain
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Circuit Layout

A typical circuit for the AHS03 and AHS04 is shown
in Figure 3, with an appropriate printed circuit board
layout shown in Figure 4.

A hold capacitor, C,, of 330pF is optimal for ac-
quirnng a full +10V pulse, when slew rate, settling
time, overshoot, etc., arar all considered. For smaller

pulses, the hold capacit ftor can be reduced, hence
red wwi.DataSheetdl.com
ucing ecquisiion e without sacrificing accu-

racy.

As on any high speed device, grounding is critical
on the AHS03 and AH504. Whenever possible, a
ground plane should be used, coverng as much of
the circuit board as possible to provide low resis-
tance and low impedance paths for all signal and
power common retums.

If the: digital supplies or common are susceptible to
surges, as is commaon in digital systems, the digital
and analog grounds need to be isolated, and power
supply bypassing becomes critical.

Power supply bypassing should be used in all ap-
plications, since the AH503 and AH504 are not
internally bypassed. The capacitors needed will
depend on the quality of the supply, butin any case,
the bypassing should be done as close as possible
to the device pins.

Offset Null

If detection of peaks below +30mV is needed, the
offset null circuit shown in Figure 3 can be used.
Sine waves as low as +10mV peak have been
capturad in this method.

Adjustment should be done with the input ground-
ad, after a reset command and with gate and reset
both at + 5V, so that the rimming can also adjust
oul any digital feed through from the logic signals.
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Figure &: Fast Acquisition/Low Droop Clircult

Flgure 7: Timing Diagram for Figuraﬁ
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Typical Circuits ihe output of the AHS03/AHS04. This would not be

Where low level pulses need 10 be captured accu-
rately, the AH503 and AHS04 can be used with a
wideband input amplifier, such as the AH104, 1o
pravide the required gain. The FET input of the
AH104, its BOns settling to within 1%, and its low
offset voltage, when combined with the speed of
the AH503 and AHS504 mean that extremely low
level, narrow pulses from high impedance sources
can be caplured very accurately.

Figure 5 shows this combination of the AH503/
AHS04 and the AH104 for a peak detector with
gain. ¥With H, and H, at 1Mi{} and R, and H; at
1K1}, a gain of 1000 can be achieved. B, is selecied
to match the output of the AH104 to the input of
the AH503/AH504, and for a 10V peak cutput from
the AH104 should typically be 1K

By using the AH104 in Figure 5 in an inverting
mode, negative pulses can be captured by the
AHS03AHE04, with or without gain. By combining
these approaches in two channels, a peak-to-peak
level detector can be designed.

Sirnilarhy, an automaltic gain circuitry could be de-
signed to adjust the gain of the AH104 basad on
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possible for capturing single pulses, but would
workl for a sine wave or pulse train.

Figure 6 shows a circuit designed to take maximum
advantage of the fast acquisition capability of the
AH503 and AHS04, while overcoming the droop
rate problems related to very small hald
capaciors.

In this circuit, when the output of the AHS03/AHS04
exceeds the input, the AHS0GB/AHS04 is in the pro-
cess of acquiring a pulse, although it may not have
attained its full value because of internal delays.
The LM311 comparator then riggers the LM555
delay. The LMS555 switches the LF398 sample and
hold to a sampling mode and switches back to a
hold mode after the appropriate delay. Thus, C,»
can be made large, for low overall droop rate, while
., can be made small for minimum acquisition
time.

Figure 7 shows the timing for this circuit. The width
of the pulse from the LM355 needs to be calculated
based on the acquisition time of the LF398, which
is determined by C, .

The irlcemation in this publication has baen carahuly checkad an s
befiewed 1o2a raliable; hawever, ne responsibiity |5 assumed tor
poesible inaccwracias or omigsions. Pricas and specilications ane
subject o charge without notice. Mo patent fghts are granted bo any
ol i circuils described herein,
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