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TECHNICAL DATA

LOW VOLTAGE REFERENCE

A precision band-gap voltage reference designed for critical

MC1403,A
MC1503

PRECISION LOW VOLTAGE

instrumentation and D/A converter applications. This unit is REFERENCE
designed to work with Motorola MC1508 and MC3510 D/A con-
verters, and MC14433 A/D systems. Low temperature drift is a LASER TRIMMED

prime design consideration.

® Output Voltage: 25V =25 mV

® Input Voltage Range: 45V to 40V
® Quiescent Current: 1.2 mA Typ

INTEGRATED CIRCUIT

\," U SUFFIX
r-’ CERAMIC PACKAGE
8

1

® Qutput Current: 10 mA CASE 693
® Temperature Coefficient: 10 ppm/°C Typ- D SUFFIX
® Guaranteed Temperature Drift Specification Y PLASTIC PACKAGE
® Equivalent to AD580 8 o CASE 751
1 (S0-8)

® Standard 8-Pin DIP, and 8-Pin SOIC Package
Typical Applications
® Voltage Reference for 8-12 Bit D/A Converters

=<
3

[5] [8] ne

v 7| ne
® Low T¢ Zener Replacement oue 2] ]
® High Stability Current Reference Gnd [6] ne
® Voltmeter System Reference ne [a] [5])ne

MAXIMUM RATINGS (T 5 = 259C unless atherwise noted.)
ORDERING INFORMATION

Rating Symbol Value Unit
Temperature

Input Voltage V) 40 A Device Range Package
Storage Temperature Tstg -65 to 150 ¢ MC1503U -5510 +125°C Ceramic DIP
Junction Temperature T, +175 o¢c MC1403D SO-8
Operating Ambient Temeprature Range Ta MC1403U 010 +70°C Ceramic DIP

MC1503 -55to +125 o¢ MC1403AU Ceramic DIP

MC1403,A Oto+70 oc MC1403BD 308

FIGURE 1 — A REFERENCE FOR MOTOROLA MONOLITHIC D/A CONVERTERS
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considered.
PROVIDING THE REFERENCE CURRENT
FOR MOTOROLA MONOLITHIC D/A CONVERTERS
The MC1403/1503 makes an ideal reference for the The resistor R3 improves temperature performance by

Motorola monolithic D/A converters. The MC1408/1508 con- matching the impedance on both inputs of the D/A refer-

verter requires a stable current reference of nominally ence amplifier. The capacitor decouples any noise present

2.0 mA. This can be easily obtained from the MC1403/1503 on the reference tine. It is essential if the D/A converter is

with the addition of a series resistor, R1. A variable resistor, located any appreciable distance from the reference.

R2, is recommended to provide means for full-scale adjust A single MC1403/1503 reference can provide the required
{ on the D/A converter. current input for up to five of the monolithic D/A converters.
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ELECTRICAL CHARACTERISTICS (Vi = 15V, Ta = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Output Voltage Vout 2.475 25 2.525 \
{lo = 0 mA)
Temperature Coefficient of Output Voltage AVQ/AT ppm/°C
MC1503 — — 55
MC1403* — 10 40
MC1403A — 10 25
Output Voltage Change AV my
{over specified temperature range}
MC1503 —55°C to +125°C — _ 75
MC1403* . — — 7.0
MC1a03a OC 10 F70°C — — 44
Line Regulation (ig = 0 mA} Regline mv
(15V =V <40V) — 1.2 45
45V =V=<15V) — 0.6 3.0
Load Regulation Regjpad — — 10 mV
(0 mA < Ig < 10 mA)
Quiescent Current le} — 1.2 15 mA
{lo = 0 mA}

*This test is not applicable to the MC1403D surface mount device.

FIGURE 2 — MC1403/1503 SCHEMATIC
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FIGURE 4 — CHANGE IN OUTPUT VOLTAGE

FIGURE 3 — TYPICAL CHANGE IN Vg versus Vin versus LOAD CURRENT
INORMALIZED TO Vi, = 15V @ T¢ = 25°C) (NORMALIZED TO Vg4 @ Vipy = 15 V, lgye =0 mA)
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FIGURE 5 — QUIESCENT CURRENT versus TEMPERATURE FIGURE 6 — CHANGE IN Vg, versus TEMPERATURE
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FIGURE 7 — CHANGE IN Vg versus TEMPERATURE
{NORMALIZED TO T4 = Ig. Vin = 15 V, lgye =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
25V reference IC. The full scale potentiometer can
calibrate for a full scale of 199.9 mV or 1.999 V. When
switching from 2 V to 200 mV operation, R| is also
changed, as shown on the diagram.

When using R¢ equal to 300 kQ2, 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.

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 segments of
the display. The digit drive is provided by four MPS-A12
Darlington transistors operating in an emitter-follower
configuration. The MC14543B, MC14013B and LED
displays are referenced to VEE via pin 13 of the MC14433.
This places the full power supply voltage across the
display. The current for the display may be adjusted by
the value of the segment resistors shown as 150 ohms
in Figure 8.

FIGURE 8 — 3-1/2-DIGIT VOLTMETER
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