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TELEDYNE 7:58-07
* SEMICONDUCTOR |
REF-01

+10V PRECISION
VOLTAGE REFERENCE

Features

W 10V Output ....... veeesevieansnanenays £0.3% Max,
B Adjustment Range . ......ocvevevesarree. £3% Min.
B LowSuppy Current ,......ccocovnuann ««1.4mA Max.

H No External Components

M Short Clrcuit Proot

I Laser-Trimmed to High Accuracies
B Output Sources or Sinks Current

Applications

B Preclsion Regulators

I A/D and D/A Converters
H Constant Current Sources
B V to F Converters

General Description Functional Diagram

The REF-01 Is a 10V precision bandgap voltage reference which
provides a stable output voltage over a wide range of operating
conditions, i.e, input voltage, output current, amblent temperature,
ete. The output voltage can be adjusted over a 3% range. The
device can also be stacked to provide higher value voltage

referances, such as 20, 30, 100V, etc., as long as the total 3
avallable output current is not exceeded. REF-01 is available in +Vi Ot - -
commerclal and military temperature ranges. %
<
Ordering Informationt N v
Package - -/ 7 out
To=25°C Hermetic Plastic Plastic Oper. - 02
AVogMax To-99 DIP  DIP  SOIC Temp. o o1
(M)  e8pin  epin  &pln  8pin LCC  Range A rfl Vea
+ 90 REFOIAR REFO1AZ2 . MIL
+ %0  REFOIE) REFOIEZ coM
+ 50 REFOW?  REFOIZ2 REFOTIRC/S33  MIL
+ 60 REFOIH) REFOIHZ REFOIHP REFOTHS CoM
+£100  REFOICS HAEFOICZ REFOICP REFOICS COM COM O0——
Notes: 1AN commerclal and industrial temperatue range paits are avallable with
bumin,

4For davioes procsssad In total compliance to MIL-STD-883, add/3as after
part number. Consult factory for 883 data sheet.
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REF-01

Pln COnllguratIon

N.C.
8
N.C. 1 NG N Lt gine.
B 7 N‘c‘ AN
Vi Vnl2] [7T]N.C.
Vi 2 8 Vout N.C. N.C. |3 Voutr
NC. GND [4] 5] TRIM
NGC. 3 5 TRIM N.C.
7 To] fto] fi] 12 EPOXY MINI DIP
GROUND ¢ 2d E g (P-Suttix)
(GASE) RE 01RC/S 8-PIN HERMETIC DIP
T0-99 F-01RCI883 ~ (2-Suffix)
(J-Suffix) (RC-Sutfix) 8-PIN PLASTIC SOIC
(S-Suffix)
Absolute Maximum Ratings? DICE Junction Temperature (T) .........-65°C to +150°c
Lead Temperature (Soldering, 60 sec.) ......... ... 300°C
Input Voitage
REF-01, A E,H,RG,AIDICE............cvvvunen 40V Notes: 1Absolute maximum. ratings apply to both packaged paris and DICE,
REF-01C ...................................... 30v unless otherwise noted.
Powar DISSIpationZ. . . .. v vy eevcceierenininanens 500mW 2800 tabla for maximum amblent temp raling and detating factor.
-,z 5 - Output Short-Clreuit Duration i i
g (QoGround or Vi) v vvevinncninnvanannnnnans Indefinite ) MAXIMUM AMBIENT DERATE ABOVE
o Storage Temperature Range ) PACKAGE TYPE TEMPERATURE MAXIMUM AMBIENT -
J, RC, and Z Packages ............., -65°C to +125°C FOR RATING TEMPERATURE
PPackagno «vovvvciiriennnenaisisns -656°C to +125°C 7099 (J) 80°0 7.1mW/°C
Oparating Temperature Range &Pin Hermetic DIP () 75°C 6.7mW/°C
REF-01A, REF-01, REF-01RC ......... -55°C to +125°C ,E‘gg‘ ;'35"" DiP (P) %Zg ggw;:g
REF-O1E, REF-01H, REF-01C .. ... ....... 0°C to +70°C Q) : : ,

Electrical Characteristics: Vi = +15V, Ty = 25°C, unless otherwise indicated. 7
' ' REF.OIAE REF-01/H

SYMBOL PARAMETER CONDITIONS MIN TYP MAXV MIN TYP MAX  UNITS
Vo Output Voltage 7 Iy =0 7 9.97 10,00 10.03 9.95 10.00 10.05 7 \
AV Output Adjustment Range Ry =10kQ 30 33 ) +3.0 £33 %
Omp  Output Voltago Nolse 0.1Hz to 10Hz (Note 6) 20 30 20 30 Wy
Line Regulation (Note 4) Viy=13V to 33V 0.008  0.010 0006 0010 %N
Load Regula(lbn (Note 4) 1, =0 to 10mA ) 0.008  0.008 0.008 0.010 %/mA
ton Turn-on Setting T{me To £0.1% of ﬁnal value ' 5 . 5 o s
lgy Qulescent Supply Current ' No Load ) 10 14 1.0 1.4 mA
I Load Current 10 21 10 2 mA
s Sink Gurrent -5 -10 -5  -10 mA

Short-Gircuit Current Vo=0 ' 30 30 mA
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Electrical Charactetistics: vy = +18V, -65°C<T,=+125°C and I = OmA, unless ctherwise Indicated.

REFOIAE REFOVH
SYMBOL PARAMETER ) CONDITIONS MIN  TYP MAX MIN  TYP MAX - UNITS
AVor Output Voltage Change with 0°C=<T) s +70°C 0.02 008 007 017 %
Temperature (Notes 1, 2) -55°C =T, s +125°C 0.06 0.15 0.18 045
ToV, °‘ggg§"\é‘l’;‘§9° Ternperature (Note 3) 30 85 100 - 260 ppmi°C
Change In Vo Temperature -
Cosfficlent with Qutput Adjustment e =10k8 07 07 ppm/%
Line Regulation 0°CsTps+70°C 0.007 0012 0.007 0.012 RV
(Viy =13V to 33V) (Note 4) -65°C sT, = +125°C 0009 0015 00039 0015
Load Regulation 0°C ST, =+70°C 0006 0010 0007 0012 %IV
(I, =0 to 8mA) (Note 4) -55°C<T, =< +125°C 0.007 0012 0.009 00156
Notes! 1. AVqy la defined as the absolute difference b the maximum i AVgr (0° to +70°C
. oul%rul voltage and the minfmum output voltage over the specified TGV (0° to +70°C) = AVor (0° o +70°C)
temperalure range expressed as a percentage of 10V: 70°C
-55%
AVor= IVMAx"VMzN « 100 and TOV,, {-66° to +125°C) = AVor (-55° to +125°C)
1oV 4, Line and Load Regulation specifications include the effect of seit-heating.
2. &V specification applies rimmed to +10.000V or untrimmed. 5. Guaranteed by design.
3. TCV,, Is defined as AV divided by the temperature range, le., 8. Sample tested.

Electrical Characterlstics:

Vin = +15V, T = 25°C, unless otherwise indicated.

SYMBOL  PARAMETER CONDITIONS MIN HETYF.?"IC MAX UNITS
Vo  Oulput Voltage 7 I, = OmA _ 990 1000 o0 v
AViin 7 Output Adjustment Range Ry =10k :2-7 +33 ' %
Onpp Output Voltage Nolse 0.tHz to 10Hz (Note 8) 25 ] 35 gvp,,
Llﬁe Regulation (Note 4) Vin =13V to 30V 0009 0015 %IV
Load Regulation (Noto 4) :t = 0 bo Bma ose o %ImA
ton Turn-on Setting Time To +0.1% of final va|ue' o 5 7 is
lgy Qulescent Supply Current No Load 7 10 16 mA
I Load Current 8 21 mA
Is Sink Current -5 -10 mA
lso Short-ercuIt Current Vo=0 30 mA

Electrical Characteristics:

Vin = +15V, 09C Ty =< +7Q°C, unless otherwise Indicated.

REF-01C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
avor  Oypt Jollage Ghange with {Notes 1 and.2) 014 045 %
Output Voltage Temperature
Vo Coetficlent

{Note 3) 7 20 65 ppm/°C
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Electrical Characteristics (cont.): vy = +15V, 0°C<To=<+70°C, unless otherwise indicated.

REF-01C
SYMBOL PARAMETER ~ CONDITIONS X MIN TYP ~ MAX UNITS
Charige In Vo Temperature :
Cosfficlent with Output Adjustment Rp =10k 07 pprof%
Line Regulation (Note 4) Vin =13V to 30V ) 0011 0018 %IV
Load Regulation (Note 4) ) 1. =0 to SmA 0.008 09018 ~ %ImA
Notes: 1. &V Is dafined as the absolute difference boly the maximum 3. TCV, s defined as AV divided by the temperature range, le.,
oufput voltage and the minimum output voltage over the specified AV,
P range exp dasap of 10V: cho.ﬁ
AVor= IY&‘X;V”_’! x 100 4, Line and Load Regulation specifications include the effect of self-heating.
v 5. Guaranteed by design.
2, AV specification applies trimmed to +10.000V or untimmed. 6. Sample tested.
Output Adjustment Burn-In Circuit
+15V
2 +18V
Vin [ ) T
Vo—o—r—9
QUTPUT Vin
R REF-01 .
. REF-01
TRIMP-0—3 10k
GND
4 GND
1 l -1V

The REF-01 trim terminal can be used to adjust the output voltage ™ “Adjustment of the output does not signiticantly affect the
over a 10V +300mV range. This feature allows the system temperature performance of the device, The temperature coef-

designer to trim system errors by setting the reference to a ficlent change Is approximately 0.7 ppm/°C for 100mV of cutput
voltage other than 10V. Of course, the output can also be set adjustment. )
to exactly 10.000V, or to 10.240V for binary applications.
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Bonding Diagram

2. Viy

4. GND

5. TRIM
6. Vour*

*The two bonding pads are connected to pin 6.

DIE SIZE 0.067 x 0.05 inch, 3550 sq. mils
(1.702 x 1.27mm, 2.16 sq. mm)

Reference Stack with Excellent Line Regulation

Three REF-01s ¢an be stacked to yisld 10000, 20.000, and
30.000V outputs. An additional advantage is near-perfect line
regulation of the 100V and 20.0V output. A 32V to 60V input
change producas an output change which is less than the noise
voltage of the devices, A load bypass resistor (Rg) provides a
path for the supply current (lgy) of the 20.000V regulator.

In general, any number of REF-01s can be stacked this way. For
example, ten devices will yield outputs of 10, 20, 30. . .100V. The
line voitage can range from 105V ta 130V. However, care must
be taken to ensure that the total load currents do not exceed the
maximum usable current (typlcally 21mA).
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