TECHNOLOGY

| t ’ \D DEMO MANUAL DC1979A

LTC60%90

High Voltage CMOS Amplifier

DESCRIPTION

Demonstration circuit 1979A is a high voltage CMOS
amplifier featuring the LTC®6090. An onboard isolated
flyback converter provides +62V power to the LTC6090
for evaluating large signal performance. A jumper sets
the gain of the ultrahigh-input impedance circuit to either
unity (1x) or 20x. In the 20x mode, a signal input of just
3V can provide nearly full-swing output. In the unity-gain
setting, the part operates as a precision buffer for high
voltage signals.

SPECIAL FORM-FACTOR

The DC1979A includes a preassembled power converter
and amplifier circuit on a small printed circuit, so the user
only needs to furnish a 7V to 12V power source to oper-
ate the demo. The layout has provisions for optional BNC
connectors and mounting features to install the board in
a standard plastic enclosure if a permanent utility unit is
desired. Refer to the Appendix for mechanical details.

Design files for this circuit board are available at
http://www.linear.com/demo

L7, LT LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Linear
Technology Corporation. All other trademarks are the property of their respective owners.

PGRFOﬂmHnCG Summﬂﬂ'f Specifications are at Ty = 25°C
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Input Signal, Maximum Usable Gain = 20x, Onset of Output Clipping +3.1 V
Gain = 1x, Vg Limited +60 Vv
In Vy Leakage Current Vi = Within Usable Range 3 pA
Vour Output Voltage Range Gain = 20x, Onset of Output Clipping +62 V
VsuppLy Input to Supply Converter 7 9 12 V
IsuppLy Quiescent Supply Current Vin =9V, No Loading of Op Amp Qutput 62 mA
UvLO Undervoltage Lockout 6.5 V
OPERATING PRINCIPLES

The LTC6090 op amp is set up in the standard noninvert-
ing voltage-gain configuration. GAIN jumper JP2 provides
a means of controlling the gain by adding or deleting a
gain resistor in the feedback path by choosing the 1x or
20x setting.

Asmall LT®8300 flyback converteris usedto provide about
+65V from a convenient low voltage supply in the 7V to
12V range. A blue LED is in series with the minus supply
to the LTC6090, so the op amp actually sees a resultant
supply of about 65V/-62V. The LED provides a pleasant

level of illumination at the 2.6mA quiescent current of
the op amp.

To minimize signal loading, no input load resistor is in-
cluded. The opamp can be connected to the instrumentation
with a coaxial cable at J2, since a 50Q2 output termination
isincluded. No far-end termination should be used, as the
op amp cannot deliver large signals across a 100Q DC
load. In the event of an output overload, the LTC6090,
having built-in thermal shutdown, will automatically go
into a low power state to protect itself from damage. After
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OPERATING PRINCIPLES

cooling down some, the part will automatically resume
(or attempt) normal operation, usually in a fraction of a
second. This safety feature can be defeated if desired by
setting the THERMAL S/D jumper JP1 to the 0 setting.

To evaluate the LTC6090 at other power supply voltages,
orwithoutany noise contribution fromthe onboard flyback
circuit, supply potentials can be furnished directly to the

op amp without powering the LT8300. Solder tacking
wires to the C4 and C6 bypass capacitors is the most
convenient means of supplying external power. A ground
turretis provided for any alternate powering orinstrument
grounding needs.

Refer to the Schematic Diagram in this document for the
circuit details.

QUICK START PROCEDURE

Demonstration circuit 1979A is easy to set up to evalu-
ate the performance of the LTC6090. Refer to Figure 1
for proper measurement equipment setup and follow the
procedure below (CAUTION: HIGH VOLTAGES!):

1. Place jumpers in the following positions:
JP1: Position 1 (enables THERMAL S/D)
JP2: Position 20x (for GAIN of 20)

2. With power off, connect the input power supply to +V
and -V. A good setting is 9V, or a 9V battery can be
used.

NOTE: The flyback converter input is isolated from the
op amp GND, so when used for the op amp supply, the
DC input will not use the GND connection.

SIGNAL
cenerator | /0. O KHZ

3. Connect a signal generator at the IN+ and GND turrets.
10kHz sine wave at 1V is a good starting point.

NOTE: If the supply and instruments share a chassis
ground connection, the isolation of the flyback con-
verter is lost.

4. Gonnect an oscilloscope 10x probe to the OUT and
GND turrets. Set the scaling to 20V/20us per division.

5. Power up the system and a 20V sine wave should ap-
pear on the oscilloscope.

6. Increase the signal amplitude and observe the signal
for clipping as signals reach the supply rails. Slew and
settling behavior can be evaluated by switching the
signal generator to square wave.
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Figure 1. Proper Measurement Equipment Setup
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APPENDIX

One especially useful purpose for the DC1979A is to
provide precision measurements in higher voltage cir-
cuits. The usual 10M<Q presented by most instruments
will often unacceptably load such circuits and give highly
erroneous results. For providing a wide-range signal
buffer, the GAIN jumper is set to 1x so that the only
errors are from the Vpg and input leakage current of
the LTC6090. With a £50V reading on a 4% digit DMM
(i.e., 200V scale), this error is generally less than one
countofthedisplay (10mV), evenforaseveral-GQ source
resistance signal. If one desires to use the DC1979A as
a permanent high voltage buffer unit, then the following
information will be helpful.
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Figure 2. Base Hole and PCB Location

THE CONSTRUCTION

The following sketches show the hole placement for the
BNC connectors and an optional toggle switch. The toggle
switch is for use with a 9V battery that can fit inside the
case, or other provisions could be made to provide power
connectionstothe boardas desired (forexample, abanana
jack, wall-wart DC jack, etc.).

Figure 2 provides the hole placement for the OUT signal
(on J2). This is to pass the output signal through the
bottom of the case using a back-mounted Connex
112404 vertical BNC connector. Two 4-40-1/4" screws
are needed to mount the PCB to the case.

Figure 3 shows the hole placement for the end panel. It
includes the INsignal on J1 usingaMolex SD-73100-0105
right-angle BNC connector on the top side of the board,
and the smaller hole is for the miniature toggle switch,
such as from the manufacturer, C&K.
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Figure 3. End Panel Hole Locations
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APPENDIX

Figure 4 is an interior photo of the finished unit including
the switchand 9V battery. The translucent blue Hammond
1593KTBU was selected sothe LED would be visible during

operation. Standard adapters can be used to transform
the output into a banana-plug pair that can directly attach
the unit to a DMM, as shown in Figure 5.

Figure 4. Interior of Completed Unit

Figure 5. Completed Unit Attached to DMM

PARTS LIST

ITEM | QTY |REFERENCE
Required Circuit Components

PART DESCRIPTION MANUFACTURER/PART NUMBER

1 2 |(C1,C3 CAP., 1206, 1yF, 10%, 100V, X7R MURATA, GRM31CR72A105KA01L

2 1 |C2 CAP., 1206, 4.7yF, 10%, 25V, X7R MURATA, GRM31CR71E475KA88L

3 2 |C4,C6 CAP., X7R, 0.1pF, 100V, 10%, 0805 MURATA, GCM21BR72A104KA37L

4 0 |[C5 CAP., COG, 15pF, 100V, 5%, TH, OPT

5 1 |C7 CAP., NPQ, 5.6pF, 100V, +0.25pF, 0603 AVX, 06031A5R6CAT2A

6 2 |D1,D3 SWITCHING DIODE, SOD-123 CENTRAL SEMICONDUCTOR, CMMR1U-02
7 1 |D2 SM ZENER DIODE, SOD-123, CMHZ5266B CENTRAL SEMICONDUCTOR, CMHZ52668
8 5 |E1-E5 TURRET MILL-MAX, 2308-2-00-80-00-00-07-0

9 2 |JP1,JP2 HEADER, 3-PIN, 2mm SAMTEC, TMM-103-02-L-S

10 2 | XJP1, XJP2 SHUNT SAMTEC, 2SN-BK-G

11 0 |J GON, BNC-J/RA/PCB (OPT) MOLEX INC., SD-73100-0105

12 0 |42 CON, BNC, 5 PINS (OPT) CONNEX, 112404

13 1 | LED1 LED, 1206, BLUE PANASONIC, LNJ951C4BRA

14 1 | IND., 1206 MURATA, BLM31PG330SN1L

15 1 [R1 RES., CHIP, 100k, 1/10W, 1%, 0603 VISHAY, CRCW0603100KFKEA

16 1 |R2 RES., CHIP, 23.2k, 1/10W, 1%, 0603 VISHAY, CRCWO060323K2FKEA

17 1 |R3 RES., CHIP, 130k, 1/10W, 1%, 0603 VISHAY, CRCW0603130KFKEA

18 2 |R4,R7 RES., CHIP, 100€2, 1/10W, 1%, 0603 VISHAY, CRCW0603100RFKEA

19 2 |R5R9 RES., CHIP, 5.23k, 1/10W, 1%, 0603 VISHAY, CRCWO06035K23FKEA

20 1 |R6 RES., CHIP, 49.9Q, 1/10W, 1%, 0603 VISHAY, CRCWO060349RIFKEA
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DEMO MANUAL DC1979A

PARTS LIST

ITEM | QTY |REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
21 1 |R8 RES., CHIP, 100k, 1/16W, 1%, 1206 VISHAY, CRCW1206100KFKEA
22 1 M TRANSFORMER WURTH ELEKTRONIK, 750311692
23 1 Ut .C., S8E PACKAGE LINEAR TECHNOLOGY, LTC6090CS8E
24 1 U2 .C., 5-LEAD TSOT PACKAGE LINEAR TECHNOLOGY, LT8300ES5#PBF-ES
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Figure 6. DC1979A High Voltage CMOS Amplifier
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DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPQSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the users responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contact a LTC applica-
tion engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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