ANALOG
DEVICES

Negative 10V/10.24V
Voltage Reference

REF-08

FEATURES

s Low Cost Negative Reference

e Pin Sslectable Yo -10.24V Ouiput For Binary
Applications

e 10mA Minimum Qutput Current

¢ Wids Input Yollage Range, —11.4V 1o 36V

& Low 1.4V Drop Out Voliage

# Wide +270mV Adjustment Range

& Available in Die Form
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GENERAL DESCRIPTION

The REF-0B 13 a series regulation, buned Zener, negative voll-
age reference with pin selectabie oulpul vollage. 115 low tem:
peratura coelficient, Tow noise, and selectable outpul make itan
ideal reference for &/0 converters such as the ADGCYS08 or the
PM.7574. The REF-08 is also well suited tor CMOS DAC appli-
cations whete g positive outputvoliage is desirsd.

Applications with 8-bil accuracy wilt typically be able 1o use the
REF-08 without trimming iis oulput voltage. This is particufary
true of CMOS DACs with low gain errgrs such as the DAC-8408
and PM7528.

Leaving the SELECT pin open will resull in a 10V oulpul
Grounding SELECT will produce a ~10.24V oulpul [le, ~10mY
per 10-bit LB} that is-ideal for binary applications,

A x270mV adiusiment range isavailable with the REF-08 which
exhibits 2 tight 0.04ppm~C/mV of adjustment temperalure coet
sqt. in many applications, the combined lempeos of an ad-
Ed REF-08 will be superior 1o more gxpensive precision ref-
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REF-08

ABSOLUTE MAXIMUM RATINGS (Note 1)

input Voltage (V)
Quiput Voltage [Vy 4

TRIM Voltage (pin 81 oo

SELECT Voitage [pin 4}

+0.3V 1o -36V
0.3V VY,
403V IV
+O3VIO Ve o

Ouitput Short-Cireuit Duration

{to Ground or V1.

crrenenne: 30 SECONDS

Opetating Temperature Range

REF-0BBZ
REF-0BGZ, HP. HE

~85°C 10 +125°C
~407C 1w 85°C

Storage Temperature Hange

ZPECKAGE i

5 P Packages

4G & A

=BEC e +150°C
-85°C 1o +125°C

Junclion Temperature Bange . oins ~85°C 1o +175°C
Ledd Temperature {Soldering. 808ecy . i 300°C
PACEALGE TYPE EM {NOTE 23 Gilw UNITE
.8 Femmetic IR 7} 162 25 e
5.PinPasic DIP (7 110 56 G
B-PIn S0 150 4 "G
ROTES:

3,

2

Absotule maximum rabngs spply i botn DICE and packaged pacs, unless
otherwiss noled.

L3 ia specified jor worst case mounting tondilions, L., 8., 15 spociliad for
gevipe i socket far SerDIF ang P-[HF packages, EIM e spaoified oy devdcs
soldersd o printed circuit board for SC package.

RACTERISTICS atV, = -15V, NOLOAD, SELECT = open circult, ~85°C 5 T 5 £125°C for the REFOBBL. and
\+85 fm OBGZ/HP/HS, uniess otherwise noted.
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10,84 Qutput
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ELECTRICAL CHARACTERISTICS atV, =~15V, NOLOAD, SELECT = open gircuit; ~-55°C s T, 5 +125°C for the REF0BBZ, and
~40°C 5T, = +86"Clorthe REFOBEZ/HPHSG, unless otherwlse notad.

REF-08

CHARACTERISTIC SYMBOL CONDITIONS MM VR MAX LMITS
Chitpat Vollage ) - g

Adusiment Range Hrpm Plyerig = 15R$2 2270 350 iy
Dot Voltage o Dy 00 YRR, B - o

Hoise s 7, = 25T ‘ Hes
Line Fegulation W Vg 114V -38Y 12 50 peaY

lae= 010 10mA
Lol Fegdiation 0. T2 «25°C - 0 2% ppmid
Twy i) Tu ax 15 50

I
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REF-08

ELECTRICAL CHARACTERISTICS atVv, =-15V,NQ LOAD, SELECT = open circuit; -565°C s T, s 4 25°C for the BEFOBEZ, and
~AL T a® +85°C forths REFOBGZMP/MS, Unless otherwiss noted, Conbinued

REF.C2

CHARBCTERIBTIC  sYWBOL CORDITIONS BN e WAY UNITS
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s Pies 13 iﬂm {How £} 10 2 pred
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1.The REF-0BBZ YOV, istestod by measuring Cutpul Votlage at-55"Cang +125°C

guarariesine TOV dmi Tre REFGBGE HP. HS are tesied by measuring Dut

2 Guarameed by Load Ragulation Tast,
oV

DIE SIZE 0.066 x 0.085 Inch, 4260 sq. mils
{1.68 x 1.65mm, 277 sq. )

WAFER TEST LIMITS atV, ;= -15V, NO LOAD, SELECT = Open Circuit, T, = 25°C, unless otherwise noted
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PURAMETER SYMBOL CONDIMONS LIsITS
«10.04
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e = & 15596
Ctput Voliage ¥ SELECT = GND _*2 “?“
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HOTE:

UHITS

YR
W AKX

W b
W NIAX

DO AR

pLTRA WIRK

i Wl

rrd AR

Encitical st Are pEMGIMSG o1 waler probe 1o vie i shown. Duk fo vanations i asseaibly methods and normal yield fose. yisld affer packamng st gearantesd ly sasdse
produc! eice. Consult lctory lo negotiste soedificalions based on dice lotquaiiication through sample fof assembiy ang testing.

HEv. O



REF-08

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT YOLTAGE CHANGE
vs TEMPERATURE
L 5 H
Vg ~1EV
p ;

AN
-

\\I/4

N>

—

o

o

DAFFPUT VOUTAGE CHANGE jmv)
-

v

FLOTS-OF FOUR
L DEEEREMT GNITE
:

T
Vi 1 5Y

DUTPUT RESISTANCE )

FREGEEND (He)

LOAD REGULATION
y8 INPUT VOLTAGE
2
Tyn B55C j
e
:
i P
£
: |
; = A
£5]
S
ol w i bl dd = ] w38

Wy < HBUY SOLTAOE (VDR TS)

LIME REGLHATION (ppoi¥]

PEJECTION (68

LEME REGULATIIM (peaiV)

LINE REGULATION
vz TEMPERATURE
14 + v T
Vg 2 =AY TOI8Y
sz L Tour = Dk
2]
. ;
A ‘g, ”'iw—w
—~
/
&
z
n»:s ~35 ~1% 5 ¥ 4 ¥ 8 wh 13
TEMPERATURE 0
B -
e :
. :
50
&
B
ol visisvaney, L
Tgs 35°C L Hid i
" SR RRIL: IRREAL
1 ) A1 1k hiccy
FREQGUENCY {Bi)
LINE REGULATION
vs INPLT VOLTAGE
L 1
T yw THT
Rl
30
0
i
.-"“"
8 ——y
4
23 =12 =18 ~24 ] E

g HPUT VOLTAQE IVELTH

LA WE GO ATION [pisen vy

CHITPUT VOLTAGE. CHANGE {(rmivy

w
(3

i
-

b
o8

3

0 e B

&
~55 -3 1% & I 48

LOAD REGULATION
vs TEMPERATURE

Vg v 150
Sy = Gimb T8 1A

N,
N

% BSB89
TEMPERATUSE )

WIDEBAND NOISE vs
FREQUENCY (10H2 TO
FREQUENCY INDICATED)

j %1
0
—

i « —
i 1l

kot L

P
-1
w'r ;
i
i
;

FRECUENCY thug

OUTPUT VOLTAGE CHANGE
ve INPUT YOLTAGE
, WORMALIZE TO
Vig 45 £5
T = 3550
-
".ai""'
an
/
& A3 3 24 o g

Vg - HEPUT VOLTAGE VLTSS

REV. C



TYPICAL ELECTRICAL CHARACTERISTICS Continued

CUTPUT VOLTAGE CHANGE
vs LOAD CURRENT START-UP TIME
a0 : - T
Ny [ )
z Zaln
1 *
3
§ o
% il ;E;-rn-.-‘-aéAu 5 AR08 .
b = :
E o § i S
& T
a0 oo : fi””‘m
N\~

~§ o B

REV. C

-~ ] P
15 k] H E- g 5 % 15 | 4
EKT '] THE i}

r&ﬁ ERNED pY ACCELERATED BY BURN-IN
o

LOAD TRANSIENT RESPONSE
L= DpF 1000pF, AND 10uF

Sligap » 10 By = Tk
Gy BpF Y V000gF

-
=
2
j
it i A = md
3 €y w VR
T
o
: Vv
g | |
ol ¥
£ 1 ahosns imh
5 ©y. s g
B Aoy = Tk
£y 10F
¥
2 2 # 3 k- 2 Ll K

TR st

LONG TERM DRIFT

\awvs TES

PLASWAGES

¥k GHOTR TEGYED

ERARE CHARGE FOR 139 Q
SITVE

QUTPUT VOLTAGE DEET 0y

Loes Bk 1006

HOURE OF DPERATION AT 1280

MINIMUM INPUT-OUTPRUT
DIFFERENTIAL VOLTAGE

Tarive

C
/

/

Z

BUPPLY CURKENT (/R

7

i v N
SEHRGE umuw
THAT SHIFTED POSITIY
-
§ ‘i— N
AVERAGE CHANGE FOR 103 UNTS g
THAT SHIFTED NEGATIE 4
; 5 o
bvd
=
&
-2
iy
106 £ 200 “« 00 [
HOURE DF DRERATIDN KT 15050
SUPPLY CURHENT
vs TEMPERATURE
S — 4
\'“ = 35
&
’é 1.2
g
&
=
h“'q 3
'"“'--\_ é 5%
L
3
% a4
: %
& 2 15§ B s & B Wk s &

TEMPERETRE €5

13 1% 2%

GUTPUY CURBENT (md)



REF-08

APPLICATIONS INFORMATION

The REF-08 provides a2 stable—10V outputvoliage with minimat
dependence on load current, input voltage or iemperature vari-
ations, This single package device works well as an absolute
reterence point in data conversion circulls, or in analog circuits
such as Ibgarithmic amplifiers, strain gauge bridge measure-
ment systems, and power supply circyits. The REF-0B s espe-
cialiy applicable 1o CMUS data converter Girculls that require
~10V references,

BASIC CONNECTIONS

Figure 1 shows the connection dlagram for the REF-08. For DC
ioads, no oulput capacitors are required; For high curren! lead
conditions Load Reguiation needs consideration. The REF-08
load regulation of 25ppmimA equales io 0.250 of oulput resis-
 To maintain accurate distribution of the reference output

with a 10pF capacitor for C;, adequately reduces the r€
pulput vollage transient amplitude.

One refinement to further reduce the refersnce voltage outplt
transient 15 imtroduction of HQ in series with the output filter ca-
pagitors. R, should be chosen equal o 12xCf, where C is
the total output filter capacitance and 1, is the frequency in the
Ry vs- frequency plot at which the peak valug of R, ocours
This extra resistance, R, effectively damps the circuit reso-
nance further reducing the voltage transient during output load
changes.
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FIGURE 1; Connection Diagram

*Trimpot is a registerad frademark of Bourmnsg, Inc.

CUTPUT VOLTAGE ADJUSTMENT

Cutput voltages within $270mY of nominal can sasily be ob-
tained by addition of the 10k Trimpot” This range adequately
addresses the full-scale adjustment ranges required by CMOS
AD and /A canverters, The effect on the REF-08 oulput volt-
age temperature coefficient is a low 0.04ppm/°C permV of ad-
justment,
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REF-08
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REF-08
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