D OATEL

INNOVATION and EXCELLENCE

SHM-43
High-Speed, +0.01%
Hybrid Sample-Hold Amplifiers

FEATURES

35ns maximum acquisition time to £0.01%
30ns maximum hold-mode settling to +0.01%
1ps aperture uncenrtainty

* 150MHz small signal bandwidth

* 545mW power dissipation

Small 14-pin DIP package

* CMOS control signal

* o o

GENERAL DESCRIPTION

The SHM-43 sample-hold utilizes a proprietary architecture to
deliver acquisition times of 35 nanoseconds maximum to

INPUT/OUTPUT CONNECTIONS

+0.01% accuracy and 25 nanoseconds maximum to +0.1%
aceuracy. PIN FUNCTION
Operation requires +15V and +5V supplies, and the analog 1 INPUT
input range is +1V. Packaged in a small 14-pin DIP, the SHM- 2 REF BYPASS
43 offers a CMOS compatible sample command while dissipat- 3 POWER GROUND
ing just 545 milliwatts. 4 DIGITAL +5V SUPPLY
The SHM-43 has been designed for applications that demand : :;: ggNS‘F:OL
fast acquisition times (25ns, +0.01%), fast hold-mode ssttling
(20ns, +0.01%), wide bandwidth, and the ability to drive 7 DIGITAL GROUND
resistive (100Q) and capacitive (50pF) loads with no compro- 8 S/H OUTPUT
mise in performance. These features make the SHM-43 an S +5V BYPASS
ideal choice for driving flash A/D converters in applications 10 -5V BYPASS
such as radar and communications. 11 ANALOG GROUND
Two temperature ranges are offered; commercial 0 to +70°C 12 +15V SUPPLY
and military —55 to +125°C. 13 -5V SUPPLY
14 ANALOG +5V SUPPLY
DIGITAL +15V -5V ANALOG
+5V SUPPLY SUPPLY SUPPLY +5V SUPPLY
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Figure 1. SHM-14 Functional Block Diagram
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SHM-43

ABSOLUTE MAXIMUM RATINGS PERFORMANCE (Cont.) MIN. TYP. MAX. | UNITS
PARAMETERS HMITS UNITS
Hold Mode Settling £0.01%, +25°C — 20 30 ns
+15V Supply, Pin 12 -0.5% +18 Volts 0to +70°C — — 50 ns
+5V Supplies, Pins 4, 14 051047 Valts 5510 +125°C — — 50 ns
=5V Supply, Pin 13 +0.510-7 Valts Hold Mode Settling, £0.1%, +25°C - — 20 ns
Analog Input , Pin 1 +5Y Supply +1 Volts 010 +70°C - — 35 ns
-5V Supply -1 Volts -55 10 +125°C — — 35 ns
Digital Inputs, Pins §, 6 —0.510+7 Volts Output Noise, Hold Mode — 270 - pVrms
Lead Temperature (10 seconds) 300 °C Feedthrough Rejection 2V Step 76 80 — dB
Short circult to ground 70 mA Droop Rate, +25°C - 1 +5 Vs
i 0to+70°C — - 150 Vips
Output shorted to any supply will cause permanent damage. es 1o 125C - 25 o EV/ES
POWER SUPPLY REQUIREMENTS
FUNCTIONAL SPECIFICATIONS
(Apply over the operating temperature range with =1V input range, 100Q load, Range
+15V and 15V nominal supplies, unless otherwise specified.) Analog +5V +4.75 +5.0 +5.25 Volts
Digitat +5V +4.75 +5.0 +5.25 Volts
INPUTS MIN TYP MAX UNITS -5V -475 -5.0 -5.25 Voits
+15V +14.25 +15.0 +15.75 Volts
input Voltage Range 11 2 - Volts Current Drain
Input Impedance 50 160 - kQ Analog +5V — +38 +45 mA
Digital Inputs Digitat +5V — +10 +50 mA
{Digital Supply = +5V) -5V — —47 -50 mA
Logic Levels +15V - 8 12 mA
Logic 1 +3.8 - - Volis Power Dissipation - 545 655 mw
Logic 0 - — +1.35 Volts Power Supply Rejection Ratio 52 60 - dB
Logic Loading
Logic 1 — +1 +5 pA PHYSICAL/JENVIRONMENTAL
Logic 0 - -1 -5 pA
Operating Temp. Range, Case
OUTPUTS SHM-43MC 0 — +70 °C
SHM-43MM -55 — +125 °C
Voltage Range +1 12 — Volts Storage Temp. Range —65 — +150 °C
Output Current £30 — — mA Package Type 14-pin ceramic DIP
OQutput Impedance (dc) - 0.1 0.25 Ohms
Stable Capacative Load 50 - - pF @ DATEL uses the conservative definition of acquisition time, which includes
the aperture delay time.
PERFORMANCE
Nonlinearity, DC (x1V) TECHNICAL NOTES
425°C - — 0.01 %
010 +70°C - - £0.01 % 1. Bypass the £5V and +15V supplies with a 1pF, 25V tanta-
-55 to +125°C - — $0.02 % lum capacitor in parallel with a 0.01pF ceramic capacitor
Sample Mode Offset, +25°C - 5 +30 my mounted as close to the pin as possible.
01o +70°C - 125 135 mv
-55t0 +125°C — 125 135 mv To achieve optimum performance —
Pedestal, +25°C — 15 15 mV
010 +70°C — - 120 mv 2. Additional bypass capacitors are necessary, because of
-5510 +125°C — - 120 mv internal high switching speeds and the high slew rates of
. Gain, +25°C - 1 — 4 internal components. REF BYPASS (pin 2), +5V BYPASS
Gain E";fvags"c - - 2 % (pin 9), and -5V BYPASS (pin 10) are internal connections
nu E;g:ogms"c - - ﬁgg c//: that must be bypassed with a minimum 1yF tantalum
O~ | Aperture Delay, +25°C — 5 10 ns capacitor mounted as close to the pins as possible. The
th 010 +70°C — 10 20 ns polarity of the connections are shown in Figure 2.
Fn‘ Ap;'sra:g 3,1::;2250(7 — 110 2: :: 3. As with all high-speed analog circuits, it is essential that
o 0to +70°C — 2 6 ps good grounding techniques be used. Tie all ground pins
[ =55 to +125°C - 2 6 ps together at a single ground point beneath the device, and
o ?ITP?;! BW. 215V 1;30 i;go - xﬁlgs use a short low-impedance run to the ground of the analog
ul er BW, z - z i i i
o Smalt Signal Bandwidth 100 150 _ M p;awer supphehs. Th9 ground point shquld ged a solid ground
o Harmonic Distortion plane under the device and any associated data converter.
w +1V, DC to 5MHz =70 74 - dB i -
G| Moo | B || D | B | e el sompeniae
=) 0t0470°C 50 - - B e » A € pensation
0 5510 +125°C 50 _ _ 4B capabilities have been provided. This prevents introducing
Acq.Time 20.01%, 21V, +25°C @ — 25 35 ns noise through the offset adjust terminals of the S/H amplifier
tn 010 +70°C - - 35 ns and guarantees excellent gain linearity, offset drift and
= 55 to +125°C - - 45 ns pedestal performance.
w Acq.Time £0.1%, 1V, +25°C ®@ - 15 25 ns
010 +70°C -— — 35 ns 5. Atrue sample/hold, the SHM-43 will return to the sample
l -55t0 +125°C — — 35 ns mode after three to four microseconds in the hold mode.
3-22 DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * Forimmediate assistance 800-233-2765
This Material Copyrighted By Its Respective Manufacturer




-

D OATEL

SHM-43

DIGITAL ANALOG
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* Connections shown for S/H. If opposite polarity
1.0uF sample hold command is desired, connect SH
! CONTROL (pin 6) to DIGITAL 45V {pin 4). Using
the opposite polarity S/H command will not effect
speed or accuracy.
** The SHM-43 has been optimized for driving 100€2
_5V SUPPLY loads. R1 should be chosen so that the total load

onthe S/His 100Q.

Figure 2. Test Circuit Connections

MECHANICAL DIMENSIONS
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Figure 3.Test Method for Circuit Shown in Figure 2

ORDERING INFORMATION
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0600 30005,
0195 MAX. (15.240) ™1
O!scMAx ﬁ i ﬁ ﬁ U i i \

0.500 MAX.
(12.70)

4

100 TYP.
(2.540)

0.200 MAX.
(5.080)

Dimension Tolerances {unless otherwise indicated):

2 place decimal (.XX) +0.010 (+0.254)
3 place decimal (XXX) +0.005 (£0.127)

Lead Material: Kovar alloy

Lead Finish: 50 microinches (minimum) gold plating
over 100 micreinches (nominal) nickel plating

0.010£0.002
0.254) ,4*
(4.084) ¥ SEATING 0.100
0.100 - PLANE (2.540)
(2540) 0.025 £0.010
(0.635)
0.300 20.010
o o(‘ § ;onooe > 7.620)

SHM-43MM

Receptacles for pc board mounting are available
from Amp, Inc. part number 3-331272-8
{component lead socket), 14 required.

Contact DATEL for availability of a high-
reliabifity (QL) version.

MODEL NO.

TEMPERATURE RANGE

0to +70°C
-55t0 +126 °C

B 2b515b1 0003580 235 MW
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