ANALOG
DEVICES

+2.9 V Low Power Precision
Voltage Reference

REF43

FEATURES

® +25Volt Qutput .. ... ... ... ... .........
* Low Temperature Coefficient ............
Excellent Regulation

. #0.10% Max
26ppm,/“C Max

Load Regulation ..................... 20ppm/mA Max

Line Regulation . ....................... Zppm/V Max
* SupplyCurrent ...................c0000.... 950uA Max
* Temperature Voltage Qutput. .................T1.9mV/C
* QOperating Voltage Range ......._........ +4.5V lo+40V
* Extended Indusirial Temp Range......... -40°C to +85°C
* Available in Die Form

GENERAL DESCRIPTION

The REF43 is a low power precision reference providing a
stable 2.5 V output independent of variations in supply voltage,
load conditions or ambient temperature. It is suitable as a
reference level for 8-, 10- and 12-bit data acquisition systems,
or wherever a stable, known voltage is required.

PIN CONFIGURATION
8-PIN CERDIP
. (Z-Suffix)
= i 8-PIN PLASTIC DIP
TEMP [ 3 6] Vour (P-Suffix)
GND [ ] TRIM 8-PINSO
(S-Suffix)

*RESERVED FOR FACTORY TESTING.
MAKE NO ELECTRICAL CONNECTION TO THESE PINS.

Tight output tolerances and low thermal drift are assured by
zener-zap trimming of both output voltage and its temperature
coefficient. A unique curvature correction circuit reduces the
thermal curvature which is characteristic of many previous
bandgap references.

ORDERING GUIDE
Number of
Initial Temperature Package Package | Part per Temperature
Model Accuracy Coefficient Description Option Reel/Tray Range
REF43FZ 0.06% 10ppm/°C 8-Pin Hermetic DIP | Q-8 48 —40°C to +85°C
REF43GZ 0.10% 25ppm/°C 8-Pin Hermetic DIP | Q-8 48 —40°C to +85°C
REF43GP 0.10% 25ppm/°C 8-Pin Plastic DIP N-8 50 —40°C to +85°C
REF43GS 0.10% 25ppm/°C 8-Pin SOIC R-8 98 —40°C to +85°C
REF43GS-REEL 0.10% 25ppm/°C 8-Pin SOIC R-8 2,500 —40°C to +85°C
REF43GS-REEL7 0.10% 25ppm/°C 8-Pin SOIC R-8 1,000 —40°C to +85°C
REF43GSZ* 0.10% 25ppm/°C 8-Pin SOIC R-8 98 —40°C to +85°C
REF43GSZ-REEL7* | 0.10% 25ppm/°C 8-Pin SOIC R-8 1,000 —40°C to +85°C
REF43NBC 0.20% Die 221
*Z = Pb-free part.
SIMPLIFIED SCHEMATIC
Vi
0‘4 1
[
L
— aVour

o+

e AAA—e

+—A—OTRIM

LV
7N

o)
=

TEMP O—AAA—4

GROUND

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties that
may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Analog Devices. Trademarks and
registered trademarks are the property of their respective owners.
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REF43

The REF-43 may be operated with supply voltages from +4.5V Operating Temperature Range

to +40V. The output voltage changes by less than 178V from REF-43F (J, Z) ..o =40°C 10 +85°C
one extreme of supply voltage to the other. With only 450xA REF-43G (J,Z, P, S) .cocvevvrninnne, . —40°C to +85°C
maximum quiescent current, the REF-43 is ideally suited to Storage Temperature Range ...... ... =65°C to +175°C
applications where power dissipation must be minimized, asin Junction Temperature Range ... vereeee. =B65°C to +175°C
precision battery-powered equipment. The low supply current Lead Temperature (Soldering, 10 sac) rereesrsrnnrnsnraesnianaes 300°C
minimizes drift due to self-heating after power-up.

A temperature output provides a means of determining system PACKAGE TYPE 6)a (Note 2) 8¢ UNITS
ambient temperature. Applications of the REF-43 include A/D 8-Pin Hermetic DIP (2) 148 16 CW
and D/A conversion, 4-20mA transmitter/receiver operation, log 8-Pin PlasticDIP (P) 108 &3 )
amplifiers, and power-supply regulators. 8-PinSO(S) 158 P W
For a low-cost 2.5V reference available in small-outline pack- NOTES:

ages consult the REF-03 data sheet. 1. Absolute maximum ratings apply to both DICE and packaged parts, unless

otherwise noted.
2. 8 A is specified for worst case mounting conditions, i.e., 8., is specified for

ABSOLUTE MAXIMUM RATINGS (Note 1) dévice in socket for TO, CerDIP, P-DIP, and LCG packaged. 8, Is specified
Supply Voltage... » s L A0V for device soldered to printed circuit board for SO package.
Output Short- Clrcun Duratlon Indeflmte

ELECTRICAL CHARACTERISTICS at V= +5V, |_=0mA, Ta= 25°C unless otherwise noted.

— —
REF-43F REF-43G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Output Volta
utpu ge No Load — 002 006 — 004 01 %
Tolerance
Qutput Voltage Vo No Load 24885 25000 25015 24975 25000 25025 v
Output Voltage 10Hz to 1kHz
- = = 7 10 — 7 10 Vane
Noise nAMS (Note 1) HRws
. . Vi = +4.5V
Line Regulation o HOV 0.8 2 0.8 2 ppm/v
I, =0mA
L i L — 1 -
oad Regulation 1o 10mA 4 20 14 20 ppm/mA
Quiescent
| No Load -_ 340 450 - 340 450 A
Supply Gurrent Y i
Load Current
2 10 20 — 10 2 —_
(Soureing) I {Note 2) 0 mA
Load Current
I Note 3 _ 1.2 - - 1.2 — A
(Sinking) s (Note 3) m
Short-Circuit Qutput Shorted
lg - 60 - - 60 — A
Qutput Current sC to Ground m
Temperature
Voltage Vieme — 567 — — 567 — mv
Qutput
Vour Adjust — 105 - — %95 — mv
Range
Long-Term
v, — — — —
Output Drift AVg 1,000 Hours 40 40 ppm
NOTES:

1. Guarantesed but not tested.
2. Guaranteed by lcad regulation test.
3. Qutput remains within 2.6V £2.6mV.

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection. Although the WARN I N G ! @
REF43 features proprietary ESD protection circuitry, permanent damage may occur on devices % “

subjected to high energy electrostatic discharges. Therefore, proper ESD precautions are recommended

. . . . ESD SENSITIVE DEVICE
to avoid performance degradation or loss of functionality.

—2—
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ELECTRICAL CHARACTERISTICS at Vi =+5V, |_=0mA, —40°C = Ty = +85°C lor the

RCF-43F/G, unless otherwise noted.

REF-43F REF-43G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Output Volt
iRl VaTaGe Mo Load - o008 042 - o1 oz %
Talerance
Dutput Voltage Va Mo Load 2497 2500 2503 2485 2500 23503 ¥
Dutput Volta
Tompet TCV ~S5°C=Tp=4125°C - - - - - "~ ppmic
e o —e0'C £ Ty = +485°C - & 10 - i 25 PP
Coeafficient .
[Noe 1)
. . Vin = 4.5V
Line Regulat - 1 3 - 1 3 iy
ine Regulation 15 +40Y pp
' Iy =0ma
Load Regul - 20 a5 = 25 40 pamimA
oa egulation 18 10mh P
Quiessen
| N - 400 600 - 400 G0
Supply Current a7 o Load KA
Load Current
! | 10 4} - 10 20 = A
{Sourcing) L (Note 2) £ m
Temparatura
Hyeterasie of AT = 225°C - 100 - - 100 - By
Quiput Voltage
Temparature
Voltage TV rEMP - 1.4 - - 1.9 - m¥eC
Qutput Tempeoo
NOTES:

1. Qutput voltage temperature coefficient is measured by the box method.
The lempeo i defined as the slope of the diagonal ol & box drawn around
the output voltage plottad against temparature. Vo ris measurad at Tk
25°C and Ty ay for the applicable ternperature range. Tha lowest of thase
three readings is subtracted from the highest reading and the resulting
ditterence s divided by (Tyay - Tamh

2. Guaranteed by Load Regulation test.

BURN-IN CIRCUIT
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DICE CHARACTERISTICS

2. VIN

3. TEMPERATURE OUT
4A. GROUND*

4B. GROUND*

5. TRIM

6A. VOUT FO2. VIN

6B. VOUT SENSE}

*PADS 4A AND 4B MUST BOTH BE BONDED TO GROUND.
$VOUT FORCE AND SENSE ARE TYPICALLY BONDED
TOGETHER AT THE LOAD.

DIE SIZE 0.085 x 0.062 inch, 5270 sq. mils
(2.16 x 1.57 mm, 3.39 sq. mm)

WAFER TEST LIMITS at Vg = + 5V, Tj= 25°C, unless otherwise noted

REF-43M
PARAMETER SYMBOL B CONDITIONS LIMIT UNITS
Qutput Vollage Tolerance :‘h?o‘::ﬂ? 2en0: ﬂ".;IJ: ; ::::;
Line Aegulation - Vipg = +4.5V 1o =40V 2 ppm MAX
Loac H.ag ulation - Iy = 0mA o W0mA -:-_ _-_“_- -__ 20 ppm MAX
Quiescent Supply Surrent Igy Mo I-_u.:-ad - 450 _ ] ,_m.l'u'IM!
Load Current [Sourcing) - I - (Mate 2) 10 i bR

NOTES:
1. Final output trims are not parformed on standard product dice, These
trims are typically performed after packaging. Precision Monolithics Inc.
assumas no respongibility for improper trimming by Uhe customer.
Contact factory for trim methods
2. Guaranteed by load regulation test.
Electrical teats are performed at wafer probe to the limits shown., Due to variations in assembly mathods and normal yield 1oss, yield atter packaging s not
guaranteed for standarg product dice. Consult factory to negotiate specilications based on dice ot gualification through sample lot assembly and testing

TYPICAL PERFORMANCE CHARACTERISTICS

LOAD REGULATION LINE REGULATION OUTPUT VOLTAGE CHANGE
vs TEMPERATURE vs TEMPERATURE vs TEMPERATURE
0 25 - - a -
| | 1 ] ! T [ T I LI [ |
Vi = +5V | Vi = +4.5V TO +40y | Vigy = 45V
lgyr = Omi TO 1hmi lgyr = GmA _ | | ¥ e loyr = OmA - . . -
g . t t . _aaf ! 3 |
-E | z w 2 |
| E g .
2 /‘/ g Fame Ay |
g ! | 5 g oy
3 . | T i / E Ao o
0 | g = [ S o
E ..‘.p"" w '.p""f =
§ P 3 os - £l
| | “s
Ll oL | , |
-B5 -35 —15 <5 <26 +45 <B5 +B6 +106 +125 55 35 16 46 +35 &5 66 1S +105 125 -s5 -35 18 45 +25 445 +B5 +B5 +M5 129
TEMPERATURE (") TEMPERATURE (*C) TEMPERATURE (*C)
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OUTLINE DIMENSIONS

8-Lead Ceramic Dual In-Line Package [ CERDIP]
Q-8
Z-Suffix

Dimensions shown in inches and (millimeters)

0.005 (0.13)  0.055 (1.40)
MIN MAX

e
0.310 (7.87)
PINT. 0.220 (5.59)

> e
0.100 (2.54) BSC

0.405 (10 29) MAX g-ggg (;3-; 3) r_
ooeo(152) 290 (7.37)
0.200 (5 os) 0.015 (0.38)
0.200 (5.08) o 150 (3.81)
0.125 (3.18)
0.023 (0.58) ’”‘ SEATING ! 0.015 (0.38)
0.070 (1.78 15
0.014 (0.36) W PLANE o 0.008 (0.20)

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR

8-Lead Standard Small Outline Package [SOIC]
(R-8)
S-Suffix

Dimensions shown in millimeters and (inches)

5.00(0.1968)
"‘4.80 (0.1890)
AAAA

5
6.20 (0.2440)
4||5:80 (0.2284)

HHHH
- e

1.27 (0.0500)

}
4.00 (0.1574)
3.80 (0.1497)

= =

0.50 (0.0196)

BSC 1.75 (0.0688) ‘I 0.25 (0.0099) < 45°

0.25 (0.0098) 1.35 (0.0532)
0.10 (0.0040) ¥ 1_':

Lo 51 (0.0201) 8° >l e
COPLANARITY o AT'NE' 0.31(0.0122) 0.25(0.0098) O 1:27(0.0500)

PLANE 0.17 (0.0067)  0:40(0.0157)

COMPLIANT TO JEDEC STANDARDS MS-012AA
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN

REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN

8-Lead Plastic Dual In-Line Package [PDIP]
(N-8)
P-Suffix

Dimensions shown in inches and (millimeters)

0.375 (9.53)
0.365 (9.27)
"‘ 0.355 (9.02) "
PPN )
8 5[] 0.295 (7.49)
0.285 (7.24)
f 4 || 0275 (6.98)
7 0.325 (8.26)
0.310 (7.87)
0100 (254)

0.130 (3.30) PLANE 0.008 (0.20)
0.110 (2.79) 0.060 (1.52)

0.022 (0.56) e 0.050 (1.27)

0.018 (0.46) 0.045 (1.14)

0.014 (0.36)

COMPLIANT TO JEDEC STANDARDS MO-095AA

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN

-12-
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0.300 (7.62) 0.150 (3.81)

s i
0.015 0.120 (3.05)
0.180
(4.57) ‘O,ff) {
MAX
0015 (038)
0.150 (3.81) SEATING 0.010 (0.25)

C00374-0-8/04(D)
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