ANALOG
DEVICES

Monolithic Peak Detector
with Reset-and-Hold Mode

PKD-01

FEATURES
® Monolithic Design tor Reliabllity and Low Cost

® HighSlewRate .............................. 0.5V/us
® Low Droop Rate
Ta=25°C .. ... 0.1mV/ms
Ta=125°C ... ... 10mV/ms
® Low Zero-ScaleError ............................ 4mVv
¢ Digitally Selected Hold and Reset Modes
¢ Reset to Positive or Negative Voltage Levels
¢ Logic Signals TTL and CMOS Compatible
¢ Uncommitted Comparator on Chip
® Available in Die Form
ORDERING INFORMATIONt
25°¢ PACKAGE OPERATING
Vzg 14-PIN DUAL-IN-LINE PACKAGE  TEMPERATURE
(mv) HERMETIC* PLASTIC RANGE
4 PKDO1AY* — ML
4 PKDOTEY —_ IND
7 PKDO1FY — IND
4 — PKDO1EP COM
7 — PKDO1FP COM

* Fordevices processed in total compliance to MIL-STD-883, add /883 afier part
number. Consult factory for 883 data sheet.

t  Burn-inis available on commercial and industrial temperature range parts in
CerDIP, plastic DIP, and TO-can packages.

GENERAL DESCRIPTION

The PKD-01 tracks an analog input signal until a maximum
amplitude is reached. The maximum value is then retained as
a peak voltage on a hold capacitor. Being a monolithic circuit,
the PKD-01 offers significant performance and package den-
sity advantages over hybrid modules and discrete designs
without sacrificing system versatility. The matching charac-
teristics attained in a monolithic circuit provide inherent
advantages when charge injection and droop rate error
reduction are primary goals.

Innovative design techniques maximize the advantages of
monolithic technotogy. Transconductance (g.) amplifiers
were chosen over conventional voltage amplifier circuit
building blocks. The “gn” amplifiers simplify internal
frequency compensation, minimize acquisition time and
maximize circuit accuracy. Their outputs are easily switched
by low glitch current steering circuits. The steered outputs
are clamped to reduce charge injection errors upon entering
the hold mode or exiting the reset mode. The inherently low
zero-scale error is reduced further by active "Zener-Zap"
trimming to optimize overall accuracy.

The output buffer amplifier features an FET input stage to
reduce droop rate error during lengthy peak hold periods. A
bias current cancellation circuit minimizes droop error at
high ambient temperatures.

REV. A

Through the DET control pin, new peaks may either be
detected or ignored. Detected peaks are presented as posi-
tive output levels. Positive or negative peaks may be detected
without additional active circuits since amplifier A can oper-
ate as an inverting or noninverting gain stage.

An uncommitted comparator provides many application
options. Status indication and logic shaping/shifting are typ-
ical examples.

PIN CONNECTIONS
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PKD-01

ABSOLUTE MAXIMUM RATINGS (Note 1)

Supply Voltage . +18V
Input Voltage. . Equal to Supply Voltage
Logic and Logic Ground

Voltage . Equal to Supply Voltage

Output Short-Circuit Duration . Indefinite

Amplifier A or B Differential Input Voltage ... 124V
Comparator Differential Input Voltage ...................... . +24V
Comparator Qutput Voltage
............................................. Equal to Positive Supply Voltage
Hold Capacitor Short-Circuit Duration ... Indefinite
Lead Temperature (Soldering, 60 sec) ... 300°C
Storage Temperature Range
PKD-01AY, PKD-0O1EY, PKD-01FY . —65°C to +150°C
PKD-01EP, PKD-01FP . ~65°C to +125°C

Operating Temperature Range
PKD-01AY .ot -55°C to +125°C
PKD-01EY, PKD-01FY ... -25°C to +85°C
PKD-01EP, PKD-01FP ... 0°Cto +70°C

Junction Temperature ............ccocoverieicinennens -65°C to +150°C
PACKAGE TYPE 8, (Note 2) o UNITS
14-Pin Hermetic DIP (Y) 99 12 ‘CW
14-Pin Plastic DIP (P) 76 33 °CW

NOTES:

1. Absolute maximum ratings apply to both DICE and packaged parts, unless
otherwise noted.

2..8,is specified for worst case mounting conditions, i.e., BIA is specified for
device in socket for CerDIP and P-DIP packages.

ELECTRICAL CHARACTERISTICS at Vg = +15V, Cy = 1000pF, To = 25°C.

PKD-01A/E PKD-01F
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
“gm’ AMPLIFIERS A, B
Zero-Scale Error Vzs - 2 4 - 3 7 mv
tnput Offset Voltage Vos — 2 3 - 3 6 mV
Input Bias Current Ig — 80 150 - 80 250 nA
Input Oftset Current los — 20 40 - 20 75 nA
Voltage Gain Ay Ry =10k0}, Vo =210V 18 25 — 10 25 - V/mV
Open-Loop _
Bandwidth BW Ay=1 - 0.4 — - 0.4 — MHz
Common-Mode
Rejection Ratio CMRR —10V = Vey < +10V 80 80 bl 74 20 — dB
Power Supply
Rejection Ratio PSRR 9V < Vg< +18V 86 96 — 76 96 - d8
Input Voltage Range Vem (Note 1} +10 11 - +10 =1 — v
Slew Rate SR - 0.5 - — 05 - Vius
Feedthrough Error AV =20V, DET =1, RST =0, (Note 1) 66 80 — 66 80 - dB
Acquisition Time to _
0.1% Accuracy taq 20V Step, Ay =+1, (Note 1) _ 4 70 - 4 70 us
Acquisition Time to _
0.01% Accuracy taq 20V Step, Ay = +1, (Note 1) - 45 - — 45 - us
COMPARATOR
Input Offset Voltage Vos — 05 1.5 — 1 3 mv
Input Bias Current ig — 700 1000 — 700 1000 nA
Input Oftset Current los — 75 300 — 75 300 nA
Voltage Gain Ay 2k} Puli-up Resistor to 5V 5 75 - 35 75 — v/mV
Common-Mode
Rejection Ratio CMRR —10V £ Vgy € +10V 82 106 - 82 106 — dB
Power Supply
Rejection Ratio PSRR +9V < Vg < +18V 76 20 - 76 80 — daB
Input Voltage Range Veum (Note 1) 1.5 *125 - 115 128 — v

NOTES:

1. Guaranteed by design.

2. Due to limited production test times, the droop current corresponds to
junction temperature (T;). The droop current vs. time (after power-on)
curve clarifies this point. Since most devices (in use) are on for more than
1second, PMI specifies droop rate for ambient temperature (T,) also. The
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warmed-up (T,) droop current specification is correlated to the junction
temperature (T‘-) value. PMI has a droop current cancellation circuit which
minimizes droop current at high temperature. Ambient (T,) temperature

pecifications are not subject to production testing.

3. DET=1,RST=0.
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PKD-01

ELECTRICAL CHARACTERISTICS at Vg = +15V, G}y = 1000pF, Ta = 25°C. (Continued)

PKD-01A/E PKD-01F
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX MIN TYP  MAX UNITS

Low Output Voltage Voo Isink < 5mA, Logic GND = 0oV -0.2 0.15 0.4 -0.2 0.15 0.4 %
“OFF" Output _

Leakage Current s Vour =5V - % 8o B % 8o HA
Output Short- _

Cireuit Current Ise Vour = 5V 7 12 45 7 12 45 mA

" SmV Overdrive, (Note 3)
— 150 - — 150 -
Response Time 's 2k} Pull-up Resistor to 5V ns
DIGITAL INPUTS-RST, DET (See Note 3)
Logic “1" Input Voltage Vy 2 —_ - 2 - -
Logic “0” Input Voltage Vi - - 0.8 - - 08 v
Logic “1" Input Current liNH V=35V - 0.02 1 — 002 1 uA
Logic “0” input Current linw VL =04V - 1.6 10 - 1.6 10 A
MISCELLANEOUS
T,=25°C — 0.01 0.07 - 00 0.1
i s
Droop Rate Vor Tpa=28°C (See Note 2) _ 0.02 0.15 _ 0.03 0.20 mV/ms
Output Voltage Swing: DET=1 .
116 125 - n *12 — v

Amplifier C Vor R, =25k
Short-Circuit Current:

Amplitier C Isc 7 15 40 7 15 40 mA
Switch Aperture Time tap — 75 — — 75 — ns
Switch Switching Time ts - 50 - - 50 - ns
Slew Rate: Amplifier C SR R, = 2.5k - 25 - - 25 — V/us
Power Supply Current gy No Load —_ 5 7 - 6 9 mA

ELECTRICAL CHARACTERISTICS at Vg =#15V, C, = 1000pF, -55°C < T,s+125°C

PKD-0tEY, PKD-01FY and 0°C = T, s +70°C for PKD-01EP, PKD-01FP.

for PKD-01AY, -25°C < T, s +85°Cfor

PKD-01A/E PKD-01F
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX MIN TYP  MAX UNITS
“Om’ AMPLIFIERS A, B
Zero-Scale Error Vzs - 4 7 — 6 12 mv
Input Offset Voltage Vos — 3 6 — 5 10 my
Fasage bt TCVs  iNote 1) - 9 -2 - 9 - wV/C
Input Bias Current g - 160 250 — 160 500 nA
Input Oftset Current los - 30 100 — 30 150 nA
Voltage Gain Ay R =10k, Vg = 210V 7.5 9 - 5 9 — V/mv
C:;Te"c':’ig:‘g’a‘:fo CMRR =10V S Vgy = +10V s — 2 o — dB
Power Supply PSRR  *9VsVgsziav 80 %0  — 0 e — a8
Rejection Ratio s
Input Voltage Range Vem {Note 1, +10 tn — +10 +1 — v
Slew Rate SR — 04 — — 0.4 — V/us
Fo ?;‘:i‘ciz::c?e 0 taq 20V Step, Ayc, = +1, (Note 11 Y - - s - us
COMPARATOR
Input Offset Voltage Vos — 2 25 — 2 5 my
A a0 but TCVgs  INote 1) e - -4 s avioC
Input Bias Current Ig — 1000 2000 — 1100 2000 nA

REV. A

SPECIAL FUNCTION COMPONENTS 7-35




PKD-01

ELECTRICAL CHARACTERISTICS at Vg =215V, G, = 1000pF, -55°C = T, < +125°C for PKD-01AY, -25°C = T, = +85°C for

PKD-01EY, PKD-01FY and 0°C = T, = +70°C for PKD-01EP, PKD-01FP. Continued

PKD-01A/E PKD-01F
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX MIN TYP MAX UNITS
Input Offset Current tos - 100 600 — 100 600 nA
Voltage Gain Ay 2k} Pull-up Resistor to 5V 4 6.5 - 25 6.5 — v/mv
Common-Mode

Rejection Ratio CMRR -0V Vg £ +10V 80 100 — 80 92 - dB
Power Supply

Rejection Ratio PSRR TV s Vgs 18V 72 82 — 72 86 — dB
Input Voltage Range Vom (Note 1) 11 - — +11 — — v
Low Qutput Voltage Voo Igink < 5mA, Logic GND = 0V -0.2 0.15 0.4 -0.2 0.15 04 A
“OFF" Output _

Leakage Current Iy Vour =5V - 25 100 — 100 180 pA
Output Short- _

Gircuit Current Isc Vout =5V 6 10 45 6 10 45 mA

. 5mV Overdrive,
Response Time 's 2kQ2 Pull-up Resistor to 5V - W - - 20 - ns
DIGITAL INPUTS-RST, DET (See Note 3)
Logic “1" Input Voltage '™ 2 — — 2 — — v
Logic "0" Input Voltage Vi —_ — 08 — — 08 v
Logic “1" input Current linm V=35V - 0.02 1 — 0.02 1 pA
Logic "0" Input Current Iine V =04V - 2.5 15 - 2.5 15 pA
MISCELLANEOUS
Tj= Max. Operating Temp _ 12 10 _ 3 15
Droop Rate Vor Ta = Max. Operating Temp. _ 2'4 20 _ ps 20 mV/ms
DET =1, (Note 2) i
Output Voltage Swing: _

Amplifier C Vop Ry =25k 1 +12 — +10.5 +12 — v
Short-Circuit Current:

Amplifier C Isc 6 12 40 6 12 40 mA
Switch Aperture Time tap — 75 - - 75 — ns
Slew Rate: Amplifier C SR R, = 2.5k — 2 — — 2 — V/ps
Power Supply Current sy No Load — 55 8 — 6.5 10 mA
NOTES:

1. Guaranteed by design.

2. Due to limited production test times, the droop current corresponds to
junction temperature (Tj). The droop current vs. time (after power-on)
curve clarifies this point. Since most devices (in use) are on for more than
1second, PMI specifies droop rate for ambient temperature (T,) also. The
warmed-up (T,) droop current specification is correlated to the junction
temperature lTj) value. PMI has a droop current cancellation circuit which
minimizes droop current at high temperature. Ambient (T,) temperature
specifications are not subject to production testing.

3. DET=1,RS8T=0.
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PKD-01

DICE CHARACTERISTICS

1. RST (RESET CONTROL) 9. INVERTING INPUT (B)

2. V+ 10. COMPARATOR NONINVERTING INPUT
3. OUTPUT 11. COMPARATOR INVERTING INPUT

4. C,;(HOLD CAPACITOR) 12. COMPARATOR OUTPUT

5. INVERTING INPUT (A) 13. LOGIC GROUND

6. NONINVERTING INPUT (A) 14. DET (PEAK DETECT CONTROL)

7. V- A,B (A) NULL

8. NONINVERTING INPUT (B) C,D (B) NULL

DIE SIZE 0.101 X 0.091 inch, 9191 sq. mils
(2.565 X 2.311mm, 5.93 sq mm)

WAFER TEST LIMITS at Vg = +15V, Cyy = 1000pF, To = 25°C.

PKD-01IN
PARAMETER SYMBOL CONDITIONS LT UNITS
“gm” AMPLIFIERS A, B
Zero-Scale Error Vzs 7 mV MAX
Input Offset Voltage Vos 6 mV MAX
Input Bias Current g 250 nA MAX
Input Offset Current los 75 nA MAX
Voltage Gain Ay Ry =10k}, Vo = * 10V 10 V/mV MIN
Common-Mode
=10V < Veys+ 74
Rejection Ratio CMRR 0 M o dBMIN
Power Supply PSRR 1OV £ Vg < 218V 7 dB MIN
Rejection Ratio
Input Voltage Range Vem {Note 1) +115 VMIN
Feedthrough Error AV|y =20V, DET =1, RST =0, (Note 1) 66 dB MIN
COMPARATOR
Input Offset Voitage Vos 3 mV MAX
Input Bias Current g 1000 nA MAX
Input Offset Current los 300 nA MAX
Voltage Gain Ay 2k Pull-up Resistor to 5V, (Note 1) 35 V/mV MIN
Common-Mode
R 10V Vey = +10V 82 d8 MIN
Rejection Ratio CMR CM
Power Supply. PSAR +OV < Vg +18V 76 dB MIN
Rejection Ratio
Input Voltage Range Vem (Note 1) +11.5 VMIN
. 04 V MAX
Low Output Voltage Vou Isink < 5mA, Logic GND =5V —02 V MIN
“OFF" Output
V, =5V 80 A MAX
Leakage Current o our =5 .
Output Short- | v —sv 45 mA MAX
Circuit Current sc our 7 mA MIN
NOTES:
1. Guaranteed by design. warmed-up (T,) droop current spacification is correlated to the junction
2. Due to limited production test times, the droop current corresponds to temperature (Ti) vaiue. PM! has a droop current cancellation circuit which
junction temperature (Tj). The droop current vs. time (after power-on) minimizes droop current at high P . Ambient (T,) p ire
curve clarifies this point. Since most devices (in use) are on for more than specifications are not subject to production testing.
1second, PMI specifies droop rate for ambient temperature (Ty) also. The 3. DET=1,RST=0.

REV. A
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PKD-01

WAFER TEST LIMITS at Vg = £ 15V, Cyy = 1000pF, To = 25° C. (Continued)

PKD-01N
PARAMETER SYMBOL CONDITIONS LT UNITS
DIGITAL INPUTS-RST, DET (See Note 3)
Logic “1” Input Voltage Vi 2 V MIN
Logic “0” Input Voltage Vi 08 V MAX
Logic “1” Input Current [ V=35V 1 uA MAX
Logic “0" input Current IinL Vi =04V 10 #A MAX
MISCELLANEOUS
Droop Rate Vor I‘A ==22§°((:: (See Note 2) og; ::;:: :::
0:’:";:'::‘:";” Swing: Vo R, =25k 1 VMIN
Short-Circuit Current: | 40 mA MAX
Amplifier C sc 7 mA MIN
Power Supply Current lgy No Load 9 mA MAX

NOTES:

1. Guaranteed by design.

2. Due to limited production test times, the droop current corresponds to
junction temperature lT,v). The droop current vs. time (after power-on;
curve clarifies this point. Since most devices (in use) are on for more than

1 second, PMI specifies droop rate for ambient temperature (T,) aiso. The
warmed-up (T,) droop current specification is correiated to the junction

temperature (T value. PMI has a droop current cancellation circuit which
minimizes droop current at high temperatures. Ambient ( T,) temperature
specifications are not subject to production testing.

3. DET=1RST=0.

Electrical tests are parformed at water probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sampie lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = £15V, C, = 1000pF, and T4 = 25°C, unless otherwise noted.

PKD-01IN

PARAMETER SYMBOL CONDITIONS TYPICAL UNITS
“gm” AMPLIFIERS A, B

Slew Rate SR 05 Vius

Acquisition Time s 0.1% Accuracy, 20V step, Ay, =1, (Note 1} 41 us

Acquisition Time s 0.01% Accuracy. 20V step, Ayc, =1, (Note 1) 45 s
COMPARATOR

Response Time ka[\ll :Jvlle-r:;i:sisistor to +5V 150 ns
MISCELLANEOUS

Switch Aperature Time tap 75 ns

Switching Time ts 50 ng

Buffer Siew Rate SR Ry =2.5k0n 25 Vius
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PKD-01

TYPICAL PERFORMANCE CHARACTERISTICS
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PKD-01

TYPICAL PERFORMANCE CHARACTERISTICS

OUTPUT ERROR vs
OUTPUT VOLTAGE vs FREQUENCY AND
LOAD RESISTANCE INPUT VOLTAGE
5 I L TIT *
T
125 1 I
100 25 ] O[5V ERROR
o I 2
g 0 -550/ 1125°C § ’ \z)om il
il ¥
3 0 il .
2 o jme e
§ 5 i I <] ¢ T
100 e [ x
_55°C 2
125 1
15 ”T’oC . Efao:c;ln
10 01 100 160 * 10 100k ™

LOAD RESISTOR TO GROUND (kS2}

PKD-01 SETTLING RESPONSE

PEAK|
[OUTPUT

LARGE-SIGNAL
NONINVERTING RESPONSE

| oo

2
Q
>
e
w
Q
€
2
b
<]
>
=
28
z
=N
5
s}

TIME (20us/DIV.}

7-40 SPECIAL FUNCTION COMPONENTS

2
a
g
>

E
o
w
]
<
=
3
°
>
e
>
&
£
2
°

FREQUENCY (Hz)

PKD-01 SETTLING RESPONSE

[DETECTED
PEAK|

SETTLING TIME FOR —-10V
TO OV STEP INPUT

TIME {20us/DIV.}

+10v

OUTPUT VOLTAGE (5V/DIV.)

QUTPUT VOLTAGE (SmV/DIV.}

LARGE-SIGNAL
INVERTING RESPONSE

TIME {20us/DIV.)

SETTLING TIME FOR + 10V
TO OV STEP INPUT

TIME (20u4s/DIV.)

REV. A



1000pF

DROOP RATE (mV/sec), Cy

PKD-01

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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(2k() PULL-UP RESISTOR, Ty = +25°C)

OUTPUT VOLTAGE (VOLTS)

TIME {50ns/DIV.}

INPUT RANGE OF LOGIC
GROUND vs SUPPLY VOLTAGE

18 TTT
14 1=
=
. V4
¥ 1

61— q +125°C

A |
2 -55°c +—

ACCEPTABLE GROUND
PIN POTENTIAL IS
_55°C BETWEEN SLIDE LINES ]

P 4

INPUT RANGE OF LOGIC GROUND {VOLTS)
o

& «25°c ||
=~ +125°C
-10 v I
14 i s
18 1T
a 6 ] 12 % 18

SUPPLY VOLTAGE +V AND -V (VOLTS}

INPUT VOLTAGE {mV)

{2kt PULL-UP RESISTOR, To = +25°C)

LOGIC CURRENT (uA} QUTPUT VOLTAGE (VOLTS)

REJECTION RAT$O {dB}

COMPARATOR OUTPUT
RESPONSE TIME

Smv S50nS

COMPARATOR QUTPUT

TIME {50ns/DIV.}

LOGIC INPUT CURRENT vs

LOGIC INPUT VOLTAGE
1 ‘
LOGIC 1 —»
[
t
| _ss°c
|
| e
-1 t
+126°C
Lt
-2
- !
LoGIC 0
LOGIC GROUND = OV
-3 | | |
2 1 o 1 2 3 4 s
LOGIC INPUT VOLTAGE (VOLTS)
HOLD MODE POWER SUPPLY
REJECTION vs FREQUENCY
100 T
Ta = +25°C
VIN = OV
% ! Ch = 1000pF
POSITIVE SUPPLY
\ (+I5V +1V SIN &T)
)
N )
NEGATIVE SUPPLY x
40 [ (-15V +1VSIN ) \\
® i — N
CHANNEL A = 1
CHANNEL B = 0
0 I I
10 100 & 10k 100k M

7-42 SPECIAL FUNCTION COMPONENTS
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PKD-01

TYPICAL PERFORMANCE CHARACTERISTICS
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THEORY OF OPERATION

The typical peak detector uses voltage amplifiers and a diode
or an emitter follower to charge the hold capacitor, Cy,
unidirectionally (Figure 1). The output impedance of A plus
D, ’s dynamic impedance, rgq, make up the resistance which
determines the feedback loop pole. The dynamic impedance

isry =K1, l4is the capacitor charging current.

qlg
The pole moves toward the origin of the S plane as | ygoes to
zero. The pole movement in itself will not significantly
lengthen the acquisition time since the pole is enclosed in the
system feedback loop.

When the moving pole is considered with the typical fre-
quency compensation of voltage amplifiers there is however,
a loop stability problem. The necessary compensation can
increase the required acquisition time. PMI’s approach
replaces the input voltage amplifier with a transconductance
amplifier; Figure 2.

The PKD-01 transfer function can be reduced to:
Vour 1 1

= y =~
VIN 1+ SCH n 1+ SCH

9m  9mRout 9m
Where: g, = 1TuA/mV, Royrt = 20MQ.

The diode in series with A’s output (Figure 2) has no effect
because it is a resistance in series with a current source. In
addition to simplifying the system compensation, the input
transconductance amplifier output current is switched by
current steering. The steered output is clamped to reduce
and match any charge injection.

Fig. 3 shows a simplified schematic of the reset “g," ampli-
fier, B. In the track mode, Q1 & Q4 are ON and Q; & Qg are
OFF. A current of 21 passes through Dy, | is summed at “B”
and passes through Q4, and is summed with g,V|n. The
current sink can absorb only 3I, thus, the current passing
through D can only be: 2K —g,V|n. The net current into the
hold capacitor node then, is gV |n (Cy=21-(21 -gmVIN). The
hold mode, Q, & Q3 are ON while Q1 & Q4 are OFF. The net
currentinto the top of Dqis—1 until Dz turns ON. With Q4 OFF,
the bottom of Dj is pulled up with a current | until D4 turns
ON, thus D, & D, are reverse biased by =0.6V and charge
injection is independent of input level.

The monolithic layout results in points A and B having equal
nodal capacitance. In addition, matched diodes D¢ and D,
have equal diffusion capacitance. When the transconduc-
tance amplifier outputs are switched open, points Aand B are
ramped equally but in opposite phase. Diode clamps D3 and
D4 cause the swings to have equal amplitudes. The net
charge injection (voltage change) at node C is therefore zero.

The peak transconductance amplifier, A, is shown in Figure
4. Unidirectional hold capacitor charging requires diode D,
to be connected in series with the output. Upon entering the
peak hold mode D, is reverse biased. The voltage clamp
limits charge injection to approximately 1pC and the hold
step to 0.6mV.

Minimizing acquisition time dictated a small C capacitance.
A 1000pF value was selected. Droop rate was also minimized
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by providing the output buffer with an FET input stage. A
current cancellation circuit further reduces droop current
and minimizes the gate current's tendency to double for
every 10° C temperature change.

VourlA)=Vin (A) x Ay (A)

outeuT

outeuT

JDA;
* N

A
o 0 Q9 G -
Lagic
CONTROL
8

1. Cbsl C 3 V-

A>B = PEAK DETECT
A<B=PEAK HOLD

Figure 3. Transconductance Amplifier with Low Glitch
Current Switch

pags

A
ay Qy 3 Qe -
Logic
CONTROL
B

A>B = PEAK DETECT
- = A<B=PEAK HOLD

Figure 4. Peak Detecting Transconductance Amplifier with
Switched Output
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APPLICATIONS INFORMATION

OPTIONAL OFFSET VOLTAGE ADJUSTMENT

Offset voitage is the primary zero scale error component
since a variable voitage clamp limits voltage excursions at
Dy's anode and reduces charge injection. The PKD-01 circuit
gain and operational mode (positive or negative peak
detection) determine the applicable null circuit. Figures A
through D are suggested circuits. Each circuit corrects
amplifier C offset voltage error also.

A. NULLING GATED OUTPUT g, AMPLIFIER A. Diode D,
must be conducting to close the feedback circuit during

amplifier A Vog adjustment. Resistor network Ra— Rc cause
Dy to conduct slightly. With DET =0 and V,y=0V monitor the
PKD-01 output. Adjust the null potentiometer until Voyr=0V.
After adjustment, disconnect R¢ from Cp.

B. NULLING GATED g,, AMPLIFIER B. Setamplifier Bsignal
input to Viy=0V and monitor the PKD-01 output. Set DET=1,
RST = 1 and adjust the null potentiometer for Voyt=0V. The
circuit gain — inverting or noninverting — will determine
which null circuit illustrated in Figures A through D is
applicable.

100k
v+ Vg
Rz Ry
—_——— WA——
o1 M0 ? bEF "¢
D4
Ry A .C -0 Vour
Vin O— WA - -
k0
B 3
. -15v
PKD-01
Ra
200k
l RST Re
¢ = ————
M0
Re

" 1xa
NOTES:

[
1. NULL RANGE = = Vg ("—;) =

2, DISCONNECT Rc FROM Cy AFTER AMPLIFIER A ADJUSTMENT.
3. REPEAT NULL CIRCUIT FOR RESET BUFFER AMPLIFIER B IF REQUIRED.
Ra, Rs AND Rc NOT NECESSARY FOR AMPLIFIER B ADJUSTMENT.

Figure A. Vgg Null Circuit for Unity Gain Positive Peak

Detector
Ry Rz
VINO——A———— AN
P
Ve Dy
Ry A eC O Vour
25ka VAVAVA -
I
Vs+ Ra
:Emr 200
8
b M 18V
PKD-01
Ra
200k
1 ne
RST e o
M R
== Cy= 1000pF s

ke
NOTES:

Ry
1. NULL RANGE = + Vg (R_:)

2. DISCONNECT Rc FROM Cy AFTER AMPLIFIER A ADJUSTMENT.
3. REPEAT NULL CIRCUIT FOR RESET BUFFER AMPLIFIER B IF REQUIRED.

Figure C. Vog Null Circuit for Negative Peak Detector

REV. A

Rz=R3+Re
WW———
? DET
R, b
'
Vin- VWA -
Ry Iy s c —0 Vour
Vin+ O—— AN . -
b3
Vs— b
<
Rs -
25k 3 1
oa | — ~1sv
R
Vs+ 3 a;n PKD-01
0F S Ra
_J & Re 200k0
= = RST P
M0
L Rp

1k
NOTES:

Re\/ R4
1. NULL RANGE = 2 V) ( ) ) =
R LA

2. DISCONNECT R FROM Cy, AFTER AMPLIFIER A ADJUSTMENT.

3 AEPEAT NULL CIRCUIT FOR RESET BUFFER AMPLIFIER B IF REQUIRED.

Figure B. Vgg Null Circuit for Differential Peak Detector

GAIN =1 + ————

Ao n‘ r
— A
T DET
Dy
Re A . c O Vour
ViN O AAA -
ARy
Ra~ woo s
8
—1sv
PKD-01
A
200k0
(L RST e Rc
M9
= Cu=1000pF :':n
NOTES:

Ry =
1. NULL RANGE = + Vg (“ )

2. DISCONNECT Rc FROM Cy AFTER AMPLIFIER A ADJUSTMENT,
3. REPEAT NULL CIRCWT FOR RESET BUFFER AMPLIFIER B IF REQUIRED

Figure D. Vgg Null Circuit for Positive Peak Detector With
Gain
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PEAK HOLD CAPACITOR RECOMMENDATIONS

The hold capacitor (Cy) serves as the peak memory element
and compensating capacitor. Stable operation requires a
minimum value of 1000pF. Larger capacitors may be used to
lower droop rate errors, but acquisition time will increase.

Zero scale error is internally trimmed for C = 1000pF. Other
Cy values will cause a zero scale shift which can be approxi-
mated with the following equation.

AVzg(mv) = 1X10%(PC) _g gmy
Cu(nF)

The peak hold capacitor should have very high insulation
resistance and low dielectric absorption. For temperatures
below 85°C, a polystyrene capacitor is recommended, while
a Teflon capacitor is recommended for high temperature
environments.

CAPACITOR GUARDING AND GROUND LAYOUT
Ground planes are recommended to minimize ground path
resistance. Separate analog and digital grounds should be
used. The two ground systems are tied together only at the
common system ground. This avoids digital currents return-
ing to the system ground through the analog ground path.

The Cy terminal (Pin 4) is a high-impedance point. To
minimize gain errors and maintain the PKD-01's inherently
low droop rate, guarding Pin 4 as shown in Figure 2 is
recommended.

3
N

N
% TR
PKDO1 TS

REPEAT ON
“COMPONENT SIDE”
OF PC BOARD IF POSSIBLE

%

Figure 2. Cy terminal (Pin 4) guarding. See text.

COMPARATOR

The comparator output high level (Vpy) is set by external
resistors. It's possible to optimize noise immunity while inter-
facing to all standard logic families — TTL, DTL, and CMOS.
Figure 1 shows the comparator output with external level
setting resistors. Table 1 gives typical Ry and R; values for
common circuit conditions.

The maximum comparator high output voltage (Vop) should
be limited to:

Vou(maximum) < V¥ -2.0v
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With the comparator in the tow state (Vg ), the output stage
will be required to sink a current approximately equal to
Ve/Ry.

COMPARATOR INPUT Ve
PKD-01 Ry
Vou
b R,
A
V¢
cowAuAlng:mm OIGITAL v- Rt (V_:n - ‘)
GND
Figure 1
Table 1.
Ye Von Ri Ra a Ve
5 35 27K 62K T TSINK

5 50 27K =
15 35 47K 15K

Ro~ (g
15 50 47K 24K 2~ (Vg
15 75 7.5K 7.5K Vor
15 100 7.5K 15K

PEAK DETECTOR LOGIC CONTROL (RST, DET)

The transconductance amplifier outputs are controlled by
the digital logic signals RST and DET. The PKD-01 opera-
tional mode is selected by steering the current (I4) through
Q4 and Qy, thus providing high-speed switching and a pre-
dictable logic threshold. The logic threshold voltage is 1.4
volts when digital ground is at zero volts.

Other threshold voltages (V1) may be selected by applying
the formula:

V1 ~ 1.4V + Digital Ground Potential.
For proper operation, digital ground must always be at least
3.5V below the positive supply and 2.5V above the negative
supply. The RST or DET signal must always be at least 2.8V
above the negative supply.
Operating the digital ground at other than zero volts does
influence the comparator output low voitage. The Vg, levelis
referenced to digital ground and will follow any changes in
digital ground potential:

VoL ~ 0.2V + Digital Ground Potential.

REV. A



PKD-01

PKD-01 LOGIC CONTROL

BURN-IN CIRCUIT

56k
5%
oV 14
1
_ 2 PKD-01 13
DEY “18y
sr " gy 2
] x|, i
5% 10
DIGITAL 5,
GROUND —©
>{ o 9
v 7 ]
CURRENT TO
CONTROL MODES
~tev
TYPICAL CIRCUIT CONFIGURATIONS
UNITY GAIN POSITIVE PEAK DETECTOR
DET/RsT v+ V-
—_ .
u 2 7
PKD-01
s Dy
INPUT INPUY s R A * c Y ouTPUT
)
ouTPUT AESET L=L
VOLTAGE ] 8 4
i AGAIN= 1 |13
TIME (50.3/DIV) = BOAIN= +1
‘\ 1 4 L cu

I 1000pF

POSITIVE PEAK DETECTOR WITH GAIN

INPUT

OuTPUT

TIME (5043/DiV)

PKD-01

3 | outeur

VOLTAGE = + 1v
(RESETS TO -av)

8.2x12 5% L]

_[V\Nﬁ. Y AGaN-.2 |
L BGAIN= 4 !

RSTom |1 Loey
I 1000pF
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NEGATIVE PEAK DETECTOR WITH GAIN

— V4 V-
DET/RST ° °
14 2 7
20kQ
INPUT 1% PKD-01
10k 1% D.
INPUT O—AAA T !
(GAIN= —-2) s 'y + 3 | OUTPUT
c o
301k S 8.2k -
1% §%
10k 1% = N
—AAA
OUTPUT I 7.5k 5% 8
- O AAA AGAIN= -2 13
RESET 1 BGAIN= +4
TIME (50u3/D1V) VOLTAGE = -1V
(RESETS TO —4V)
1 4 ¢,
o L
RST I 1000pF
UNITY GAIN NEGATIVE PEAK DETECTOR
— v V-
BET
= o o
14 2 7
10k0
INPUT o 1% PKD-01
5 o
Vin /A ™ { \
o A
8 3 -0 Vour
[10k0 v
5%
=
RESET
ouTPUT VOLTAGE 8 8 AGAINZ -1 13
_L 1 BGAIN= +1
TIME (5043/DiV) =
1
L cu

I 1000pF

ALTERNATE GAIN CONFIGURATION

Ay
vAVAVA
PKD-01
A
INPUT O fA A ¢ © ouTPUT IF BOTH INPUT SIGNAL (AMPLIFIER A INPUT) AND THE RESET
oW W VOLTAGE (AMPLIFIER B INPUT HAVE THE SAME POSITIVE VOLT-
AGE GAIN THE GAIN CAN BE SET BY A SINGLE VOLTAGE DIVIDER
FOR BOTH INPUT AMPLIFIERS.
NOTE:
RESET N s R1. RZ, R3 AND R4 > Sk
voLtage YWV INPUT AMPLIFIER GAIN _ R
RESET AMPLIFIER GAIN Ry
4
R
‘i =" Cu=1000F Rz L
R,
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PEAK-TO-PEAK DETECTOR

PXD-01
POSITIVE Vex

DETECTOR
Vex

PKD-01
- NEGATIVE
Vex

PEAK
DETECTOR

LOGIC SELECTABLE POSITIVE OR NEGATIVE PEAK DETECTOR

POS/NEG
PEAK DETECTOR
[
+16Vv
(o]
‘7 3105
<
ke +15V -15v
16 115 J1a Jiz i Jwo s 2 7
V %"' L2 3 © OUTPUT
2

AAA
VWA
=

Sw-02 5 PKD-01 1

)
s
8 14 PEAK DETECTOR
S A
8

RESET
1 |2 3 |4 |5 [8 |7 6 a &3
R
1000pF
¢
INPUTO- "IPOLVSTVRENE

O -15v NOTES:
1. DEVICE IS RESET TO 0 VOLTS.

2. DETECTED PEAKS ARE PRESENTED AS POSITIVE OUTPUT LEVELS.
3.R = 10kS2.
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PEAK READING A/D CONVERTER

DAC-10 )

R
/ WV
CMP R
A

BIT 1

)
1 5.0V
2
3

PORTO Y 27k PKD-01
3
[
7

4WPROCESSOR o,
. INPUT -
SIGNAL A

i CiED) o
2 —
) DET

PORT 1 RST
‘
5
8 RESET
7 VOLTAGE B

o

T
POSITIVE PEAK DETECTOR WITH SELECTABLE RESET VOLTAGE
PKDO1
5
A A -
» INPUT
Vo s c 2 ovour [ euT |
~1BV +15V 14 -
Ta Tu 5 | B
vasto3 a2 .
VRS 2 ol—‘\c L 8 8
VRs 3 oi-—A\c 10
Vns4o—g—‘\° u 2 7 4 13
sw-201
AlO. T Tsls |8 — NOTES:
RESET VOLTAGE = -1.0V
a2 TRACE 1= 2V/DIV.
A3 TRACE 2 = 5V/DIV.
P
TRACE 3= 2V/DIV.
sMo— |
PRDET/RST o—-Do—~ anALOG L Logic
+15v 018V = gnp SR
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PROGRAMMABLE LOW FREQUENCY RAMP GENERATOR

AMPLITUDE o
SELECTION
0aIC 0 h 5EF
AD A1 A2 - PKD.01
o—] e - 01
O—q CH2 A - BUFFERED
. c O RAMP
o—] cH3 l - OUTPUT
o—] c =
AMPUITUDE Mux.08
o—{ ¢l
o—] cus "8
o—] cHr RAMP SLOPE
1 SELECTION +18V
o—] cHs —— T
RsT y R> 20k
rame L L B1 88 L AAA REF01
START O~ DAC.08
—]1 I
RAMP
AMPLITUDE

j+— - 0.5Vius

RAMP
START
PULSE

NOTES:
1. NEGATIVE SLOPE OF RAMP IS SET BY DAC-08 OUTPUT CURRENT.
2. DAC-08 IS DIGITALLY CONTROLLED CURRENT GENERATOR

THE MAXIMUM FULL SCALE CURRENT MUST BE LESS THAN 0.5mA.
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