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Two of the most important specifications for a voltage
reference are noise and stability with time. The zener-based
REF102 10.0V voltage reference has much better noise and
stability than band-gap-based references.

An advantage that band-gap-based references have in some
applications is the ability to operate from lower voltage
power supplies. This is because the basic band gap voltage
is approximately 1.2V as compared to 6V to 8V for a zener
diode. As a 10.0V reference, the REF102 requires a mini-
mum 11.4V V

S
. If the higher performance of a REF102 is

required, there are several options for operation on lower
supply voltages.

If a negative supply is available, it may be possible to
operate the REF102 on a positive supply as low as 4.5V.
Another option is to use one of the simple DC/DC converter
circuits shown to operate the REF102 from a single +5V
power supply.

The simplest option for reduced supply operation of a
REF102 is to add a unity-gain inverter to make a ±5.0V

reference as shown in Figure 1. This allows the REF102 to
be used on ±9V power supplies, for example. The minimum
voltage for V+ is actually 6.4V (the output of the REF102
can operate within 1.4V of its positive supply).

The minimum negative supply depends on the amplifier
used for the unity-gain inverter. With an INA105 difference
amp used for the unity-gain inverter, the negative power
supply must be at least –8V.

To operate the REF102 on a minimum +V
S
 of 4.5V, use an

INA106 gain-of-10 difference amplifier for the inverter as
shown in Figure 2. With the INA106, the reference outputs
are +1.0V and –9.0V. The 4.5V minimum +V

S
 rating is due

to the output swing limit of the INA106. The negative
supply must be at least –12V.

FIGURE 2. +1.0V, –9.0V Reference Using REF102 Can
Operate on +V

S
 = +4.5V, –V

S
 = –12V.
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FIGURE 1. ±5.0V Reference Using REF102 Can Operate on
+V
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When only a single +5V power supply is available, the
REF102 can be operated by boosting the 5V supply with one
of the many inexpensive DC/DC converter chips available.

A single 5V supply can be boosted to a regulated 15V with
a flyback converter as shown in Figure 3. The Maxim
MAX643 is basically a self-contained DC/DC converter in
an 8-pin plastic DIP. The only additional components needed
to convert 5V to a regulated 15V are a single external
inductor and a few bypass capacitors. R

6
 and C

3
 add addi-

tional ripple filtering. Good results were obtained with an
inductor made from 16 turns of #16 wire on a TDK HC52
T5-10-2.5 core. See the Maxim data sheet for more informa-
tion regarding the DC/DC converter.

Another option is to boost a single 5V supply to ±10V to
drive a ±5.0V reference as shown in Figure 4. The Maxim
MAX681 is a completely self-contained DC/DC converter
using charge-pump techniques to convert 5V to ±10V.

FIGURE 3. +10.0V Reference Using REF102 Can Operate
on Single +5V Power Supply.

FIGURE 4. ±5.0V Reference Using REF102 Can Operate on
Single +5V Power Supply.

2

6

V+

+10V
Out

4

+10.0V Out

Gnd

REF102

++

C1

100pF

NC

R6

100Ω

C2

1µF
Tantalum

C3

1µF
Tantalum

NC NC

+

10µF

MAXIM
MAX643

+5V1mH
16 Turns

#26 Wire on TDK
HC52 T5-10-2.5

2

6

V+

+10V
Out

4

+5.0V
Reference

OutGnd

REF102

MAXIM
MAX681

+

0.1µF

10µF

+10V Out

+5V

7

5

6

3 14

2

INA105

NC

NC

NC

NC

NC

NC

–10V Out

R1

25kΩ

–5.0V
Reference

Out
R2

25kΩ

R3

25kΩ
R4

25kΩ

NC = Make No External Connection



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.

Copyright   2000, Texas Instruments Incorporated


