MOTOROLA

MC1403,A
MC1503,A

Semiconductors

LOW-VOLTAGE REFERENCE PRECISION LOW-VOLTA

REFERENCE

A precision band-gap voltage reference designed for critical
instrumentation and D/A converter applications. This unit is
designed to work with Motorola MC1506, MC1508, and MC3510
D/A converters, and MC14433 A/D systerns. Low temperature drift
is a prime design consideration.

® Qutput Voltage =25V £25 mV

Input Voitage Range=4.5 Vto40V
Quiescent Current = 1.2 mA typ

QOutput Current = 10 mA

Temperature Coefficient = 10 ppm/©C typ
Guaranteed Temperature Drift Specification
Equivalent to AD580

Standard 8-Pin DIP Package

LASER TRIMM
SILICON MON

Typical Applications

® Voltage Reference for 8-12 Bit D/A Converters
® | ow T¢ Zener Replacement :

® High Stability Current Reference

® Voltmeter System Reference

MAXIMUM RATINGS (T 5 = 25°C unless otherwise noted.)

Rating Symbol Unit ORDERING INFORMATION
input Volitage V| \
Temperature
Storage Temperature Tstg oc Device R‘;nge Package
T o
Junction Temperature c MC1503U 55 to +1259¢ Ceramic DIP
Operating Ambient Temeprature Range MC1503AU -55 to +125°¢ Ceramic DIP
MC1503, A -55 to +125 o¢c MC 1403U 0 to +70°C Ceramic DIP
MC1403,A 0 to +70 °c MC1403AU 0 to +70°C Geramic DIP

A REFERENCE FOR MOTOROLA MONOLITHIC D/A CONVERTERS

PROVIDING THE REFERENCE CURRENT
FOR MOTOROLA MONOLITHIC D/A CONVERTERS

The MC1403/1503 makes an ideal reference for the
Motorota monolithic D/A converters. The MC1406/1506,
MC1408/1508, MC3410/3510 and MC3408 D/A converters all
require a stable current reference of nominally 2.0 mA. This
can be easily obtained from the MC1403/1503 with the
addition of a series resistor, R1. A variable resistor, R2, is

recommended to provide means for fuli-scale adjust on the
D/A converter.

The resistor R3 improves temperature pecformance by
matching the impedance on both inputs of the D/A reference
amplifier. The capacitor decouples any noise present on the
reference line. It is essential if the D/A converter is located any
appreciable distance from the reference.

A single MC1403/1503 reference can provide the required
current input for up to five of the monolithic D/A converters.
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ELECTRICAL CHARACTERISTICS (v} =15 V, Ta = 25°C unless otherwise noted.)

Characteristic

Symbol

Min

Typ

Max

Unit

Qutput Voltage
{ig = 0mA)

Vo

2.475

2.50

2625

Temperature Coefficient of Qutput Voltage
MC1503
MC1503A
MC1403
MC1403A

NS

ppm/°C

Qutput Voltage Change
{over specified temperature range)
MC1503 ] -860C 10 +125°%C
MC1503A
MC1403

} 0°C to +70°C
MC1403A

AVo

Line Regulation
(15V <V <40 V)
45V <V <15V)

Regjn

Load Regulation
(0mA <1g <10 mA)

Regdjgad

Quiescent Current
1p =0 mA)

FIGURE 2 — MC1403/}
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AVgut. CHANGE

I1, QUIESCENT CURRENT {mA)

FIGURE 4 — CHANGE IN OUTPUT VOLTAGE

FIGURE 3 — TYPICAL CHANGE IN V4t versus Vi, versus LLOAD CURRENT
(NORMALIZED TO V;p, = 15V @ T¢ = 25°C) {(NORMALIZED TO Vgt @ Vin = 15 V, lgyt =0 mA)
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3-1/2-DIGIT VOLTMETER — COMMON ANODE
DISPLAYS, FLASHING OVERRANGE

An example of a 3-1/2-digit voltmeter using the
MC14433 is shown in the circuit diagram of Figure 8.
The reference voltage for the system uses an MC1403
2.5V reference IC. The full scale potentiometer can
calibrate for a full scale of 189.9 mV or 1.999 V. When
switching from 2 V to 200 mV operation, Ry is also
changed, as shown on the diagram.

When using Rg equal to 300 k2, the clock frequency
for the system is about 66 kHz. The resulting conversion
time is approximately 250 ms.

When the input is overrange, the display flashes on
and off. The flashing rate is one-half the conversion rate.

FIGURE 8 — 3-1/2-DIGIT VOLTMETER

This is done by dividing the EOC pulse rate by 2 with
1/2 MC14013B flip-flop and blanking the display using
the blanking input of the MC14543B.

The display uses an LED display with common anode
digit lines driven with an MC14543B decoder and an
MC1413 LED driver. The MC1413 contains 7 Darlington
transistor drivers and resistors to drive the segment
the display. The digit drive is provided by>four MPS.

configuration. The MC14543B, MC14013B.
displays are referenced to VEE via pin 13 of
This places the full power supply vo
display. The current for the display
the value of the segment resistors
in Figure 8.

as 150 ohms

MC 1403
20 k
+5V01—1 2 JV]"
-5V
0. 1uF —o0
. :_[ 3 +5V B 5
0. 1uF 30:k 0.14F i
C
I I I Segment Resistors
= = 11 10 2 12 24 = = 15082 (7)
Vx 3 23 7 10 AAA
j_ 1 22 6 11 AMA-
™
=2 R 21 2 1 5 = 12—
- 4 20 3 12 4 = 1w
5 o 13 3 s 14—
i© & MC14433 32 . > 15
. 5 f A
a8 & 7 1 16
—5Vo—l—J —5V<»—|
Minus Sign f g edcba
-5V o AAA
20002
o 5V MPS-A12 Plus Sign
-5V
L} 11082
s 1
9 2 Common
Q
; s+ |HHH
| MC140138 45y Dispiay
8 T
s 113 ' i
e 12 SOpF'L lo.mr: z j j
n O P N/ NS N/ N
710| 14 g
2 V Range -5V MPS-
or 200 mV Range A12
-5V o 0 +5 V (4}

Circuit diagrams utilizing Motoroia products are included as a means
of illustrating typical semiconductor applications; consequently,
complete information sufficient for construction purposes is not
necessarily given. The information has been carefutly checked and

is believed to be entirely reliable. However, no responsibility is
assumed for naccuracies. Furthermore, such information does not
convey to the purchaser of the semiconductor devices described any
license under the patent rights of Motorola Inc. or others.
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