Section 8 REF-01

REF"01 Connection Information
+10V Precision % oo
vo Itage (Top‘\'l"em Function

Pin
1 8 1 NC
References - HL W
. 2 F— 7
[: :l 4 Ground
5 Adjust

Features ] o] 6 Output
W +10V output — +0.3% 7] L5 T Mo
W Adjustable — 3%
M Excellent temperature stability — 3 ppm/°C ronseen
W Low noise —20 pv,
B Wide input voltage range — +12V to +40V &;—n?tglg:g
B No external components (Top View)
B Short circuit proof
m Low power consumption — 15 mW

Description

The REF-01 Precision Voltage Reference con-
tains a bandgap reference using thin film resis-
tors, a step-up amplifier, short circuit protection,
and a zener trim network. The REF-01's +10V
output shows excellent stability for large changes
of temperature, load current, and input voltage.
An adjust pin is provided that can change the
output voltage by at least 3% with little effect on
temperature coefficient.
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REF-01 Voltage References

Ordering Information Mask Pattern
ratin,
Part Number Package ng:erau?re
Range 2
REF-01CD D 0°Cto +70°C
REF-01DD D 0°'Cto +70°C
REF-01ED D 0°Cto +70°C 6
REF-01HD D 0°Cto +70°C
REF-01CN N 0°Cto +70°C
REF-01DN N 0°Cto +70°C
REF-01EN N 0°Cto +70°C
REF-01HN N 0°Cto +70°C
REF-01CT T 0°Cto +70°C
REF-01D0T T 0°Cto +70°C
REF-0tET T 0°Cto +70°C
REF-01HT T 0°Cto +70°C
- - Die Size: 55 x 79 mils
REF-01AD D -55°C to +125°C Min. Pad Dimensions: 4 x 4 mils
REF-01AD/883B D -55°C to +125°C
REF-01D D -55°C to +125°C
REF-01D/8838 D -55°C to +125°C . i
REF-01AT T 55°C {0 +125°C Absolute Maximum Ratings
REF-01AT/883B T -55°C 10 +125°C Supply Voltage
REF-01T T -55°C to +125°C REF-01A, E, H Grades ...........c.cu....... +40V
REF-01T/8838 T -55°C to +125°C REF-01C, D Grades ........ccceceeererecnnnnes +30V
Notes: Internal Power Dissipation.................... 500 mW
/883B suffix denotes Mil-Std-883, Level B processing Output Short Circuit Duration .............. Indefinite
N = 8-lead plastic DIP Storage Temperature
$ - :-::3 cerarlnic Dgo.gg) Range.......occooveevericninnenen. -65°C to +150°C
= 8- metal can H
Contact a Raytheon sales office or representative for Ope éaEt;?_%;r :m_?ﬁrature Range 55°C to +125°C
rdering informat ial on at s 01 e
e inatone, " Special packagenemperature REF-01E,H,C.D .covvrrrrrrrrere.. 0°Cto +70°C
Lead Soldering Temperature
(60 S€C) ...ooreircerecnrenrerecnnercerenerenens +300°C
Thermal Characteristics
8-Lead 8-Lead 8-Lead
Ceramic TO-99 Plastic
DIP Metal Can DIP
Max. Junction Temp. +175°C +175°C +125°C
Max. P, T, <50°C 833 mW 658 mW 468 mW
Therm. Res 0, 45°C/W 50°C/wW —
Therm. Res. 6,, 150°C/W 190°C/W 160°C/W
For T, >50°C Derate at | 8.33 mW/"C | 5.26 mW/C | 6.25 mW/C
nﬂnﬂﬁlﬂﬂn 8-3
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Section 8 REF-01

Electrical Characteristics (Vs = +15V and Ta = +25°C unless otherwise noted)

REFOIA/E REF-01/H

Parameters Test Conditions Min | Typ | Max | Min [ Typ | Max | Units
Output Voltage I =0mA 997 | 10.00 | 10.03 | 995 | 10.00 | 10.05] V
Output Adjustment Range Rp = 10k2 +30| +33 +30| £33 %
Output Voitage Noise' 0.1Hz to 10Hz 20 30 20 30 | uVpp
Supply Voltage 12 40 12 40 v
Line Regulation? Vg = +13V to +33V 0.006 | 0.010 0.006 | 0.010( %/V
Load Regulation? I = OmA to 10mA 0.005 | 0.008 0.006 | 0.010 | %/mA
Turn-on Settling Time To +0.1% of Final Value 5.0 5.0 uS
Supply Current No Load 1.0 14 1.0 14 mA
Load Current 10 21 10 21 mA
Sink Current 03| -05 -03| 05 mA
Short Circuit Current Vo=0 30 30 mA

Electrical Characteristics (Vg = +15V and -55°C < Ta < +125°C unless otherwise noted)

REF-01A REF-01
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Output Voltage Change With :
Temperature’ * Over Temp. Range 0.06 | 0.15 0.18 | 045 %
832#:;\;%399 Temperature Over Temp. Range 3.0 85 10 25 |ppm/°C
Change in Vout Temperature _
Coefficient With Output Adjustment Rp = 10k 07 07 ppm/%
Line Regulation? Vg = +13V to +33V 0.009 | 0.015 0.009 | 0.015] %/V
Load Regulation? Ip = OmA to 8mA 0.007 | 0.012 0.007 | 0.012| %/mA

Notes: 1. Guaranteed by design.
. Line and load regulation specifications include the effects of self heating.

Vmax = VMIN . 100%
10V

. Output voltage change with temperature specification applies untrimmed, or trimmed to +10V.
Qutput voltage change with temperature
180°C

2
3. Output voltage change with temperature =
4
5.

. Output voltage temperature coefficient =
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REF-01 Voltage References

Electrical Characteristics (Vs = +15V and Ta = +25°C unless otherwise noted)

REF01C REF01D
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Output Voltage IL = 0mA 9.90 | 10.00{ 10.10{ 9.850 | 10.00 [ 10.150] V
Output Adjustment Range Rp = 10k 27| £33 +20 | +33 %
Output Voltage Noise’ 0.1Hz to 10Hz 25 35 25 uwVpp
Supply Voltage 12 30 12 30 v
Line Regulation? Vg = +13V to +33V 0.009 | 0.015 0.012| 004 | %/V
. I = 0mA to 8mA 0.006 | 0.015
Load Regulation? %/mA
IL = 0mA to 4mA 0.006 | 0.015 0.009| 0.04

Turn-on Settling Time To +0.1% of Final Value 50 5.0 uS
Supply Current No Load 1.0 1.6 1.0 20 mA
Load Current 8.0 21 8.0 21 mA
Sink Current -02| -05 -02 | 05 mA
Short Circuit Current Vo=0 30 30 mA

Electrical Characteristics (vs = +15V, 0°C < Ta < +70°C, and Ip = 0 unless otherwise noted)

REFOIE REF-Q1H
Parameters Test Conditions Min { Typ | Max | Min | Typ | Max | Units
Output Voltage Change With
Temperature’ * Over Temp. Range 0.02 | 0.06 0.07 | 0.17 %
Output Volt: Te t
Coetcios T cmperature Over Temp. Range 30 | 85 10 | 25 |ppm/eC
Change in Voyt Temperature _
Coefficient With Output Adjustment | P = 10k 07 07 ppm/‘%
Line Regulation? Vg = +13V to +33V 0.007 | 0.012 0.007 | 0.012| %/V
Load Regulation? I = OmA to 8mA 0.006 | 0.010 0.007 | 0.012 [ %/mA

Notes: 1. Guaranteed by design.
. Line and load regulation specifications include the effects of self heating.
Vmax = Vmin
0V x 100%
. Output voltage change with temperature specification applies untrimmed, or trimmed to +10V.
Qutput voltage change with temperature
70°C

. Output voltage change with temperature =

[ I A R V]

. Output voltage temperature coefficient =
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Section 8

REF-01

Electrical Characteristics (Vs = +15V, 0°C < Tao < +70°C, and lp = 0 unless otherwise noted)

REF01C REF01D
Parameters Test Conditions Min | Typ | Max | Min| Typ | Max | Units
Output Voltage Change With
Temperature’ * Over Temp. Range 014 | 045 049 | 17 %
Output Voltage Temperature o
Coefficient’ Over Temp. Range 20 65 70 250 [ppm/°C
Change in Voyt Temperature _
Coefficient With Output Adjustment Rp = 10k 07 07 ppm/%
Line Regulation? Vg = +13V to +30V 0.011 ] 0.018 0.020 | 0.025| %/V
Load Regulation? lp = OmA to 5mA 0.008 | 0.018 0.020 | 0.025| %/mA

Notes: 1. Guaranteed by design.
. Line and load regulation specifications include the effects of self heating.

Vmax = VMmN X 100%
1

. Output voltage change with temperature specification applies untrimmed, or trimmed to +10V.

2
3. Output voltage change with temperature =
4
5,

. Output voltage temperature coefficient =

Output voltage change with temperature

70°C

Typical Applications

Current Source

+15V
2
Vs 6 Voltage Compliance: -25V to +3V
Vo
REF-01
Trim5 :&R ! =M+1mA
GND S out R
4
} lout 65-00554A
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Current Sink
lout
2
Vs 6 Voltage Compliance: -3V to +25V
Vo
REFO01
15 > V
Trim b . Yot
GND SR dour= =g+ 1mA
4

(L—15V
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REF-01

Voltage References

Typical Performance Characteristics

Maximum Load Current vs. Differential
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Output Adjustment

+15V
2
+Vs
Vo 5 -0 Output

Trim 203 10K

— 65-00552A

The REF-01 trim terminal can be used to adjust
the output voltage over a 10V +300mV range.
This feature allows the system designer to trim
system errors by setting the reference to a voltage
other than 10V. Of course, the output can also
be set to exactly 10.000V or to 10.240V for binary
operation. Adjustment of the output does not
significantly affect the temperature performance
of the device. Typically the temperature coefficient
change is 0.7ppm/°C for 100mV of output
adjustment.

Burn-In Circuit

+18V
Rt
2K
$10%
2 2w
+Vg
vu
REF-01 S
Sx
<
Gnd
4
-18v
65-0653
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Sectlon 8 REF-01

Simplified Schematic Diagram
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