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The Best Value in High
Performance Crystal Oscillators

The HP 10811D and HP 10811E
Crystal Oscillators are oven-
controlled, high-performance
component oscillators for use in
OEM equipment and in a wide
variety of communication, navi-
gation, and instrumentation
applications. You get the best
value in oscillators for these
reasons:

low aging rate means lower
maintenance costs

fast warm-up time reduces
downtime - typically six
minutes

low power consumption
provides longer backup
battery life

low phase noise

high reliability results in low
cost of ownership

you get all the above at a
competitive price

HP quality and attention to ev-
ery design and manufacturing
detail are evident throughout the
HP 10811D/E. For example, the
oscillators' oven power control
transistors, themselves, are the
source of oven heat. This simpli-
fied design gives you greater
reliability.

The HP 10811Di8 replace the
HP 10811A/B in mosr applica-
tions.

HP 10811D/1081lE
Crystal Oscillators
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Proven performance and
rel iabi l i ty in the HP l08rrD/E
continue to give you the highest
value in crystal osci l lators.



OPERATING NOTE
HP MODELS 1081 1 D and 10811 E
OUARTZ OVEN OSCILLATORS

DESCRIPTION:
The HP models 108110 and E are exremely stable, compaa 10 MHz quaru oscillaors. Theso oscillators feaure low aging rals, low phase noise,
eremefy good shorl-tsrm frequency stability, and very low power consumption. Oscillaor conn€ctions are described below, while Table 1 on
he tollowing page shows input requirements and ouput signals.

CONNECTIONS:
108110. Connections to f|€ 10811O are made hrough a 1S-fln circuit board connector (such as th€ CINCH 25O-15-30-210, HP parr number
1 251 -0150). * Figure I for pin 1 location, and TaHe / lor inpuVouput locations and signal draracteristics.

OUT GI{O

qsc
SUPPTY OVEN'l1.ovlo OVEN SUPPLY
13.5V EFC N.C. MONTTOF N.C. zoto OV

CJ{O EFC HONITOB + -

Figure l. 1081| D inpuUoutput pins.

10811E Power and signal connections are made to tle 1081 1E as described in TaHe 1. The 10811E u6eE two SMB conneclors and a S-pin
connector which is wired to the filtered power inputs ard ovsn monitor ouput *e Figure 2lor pin location. SMB miniature connactors are used
for the 'l oMHz ouput and EFC (Electronic Frequ€ocy Control) input. The SMB connoclors mate to Cablewaro Systoms, lnc. #7001 56 or equivalent.
The 5-pin @nnoctor can mate eifter wift a straight pin connoctor HP P/N 1251-6858 (Amp P/N 102202-2), or a right-angle connoctor HP P/N
1251-6794 (Amp P/l , l  102203-2).
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Figure 2a. Detail ol S-pin connector.

Figure 2. | 081 | E inpuUoutput conneclor loc ations.

MOUNTING:
Figure 3 shors the mechanical rrcunting dimensiofls ol he 1081 1D/E Oscillators for use in custom installation. All quanz oscillators are sensitive
to shock, vibration, raclatkrn fields, and ambient t€mp€rature dranges. Therefore, to obtain he best pedormance lrom your 108110/E, thes€
lactors should be taken into consideration. To optimize perlormance:

1. Thel@11D/Eshouldbemountedinanareahathasaminimumarnountolvibrationorshockacceleration. lnaddition,hel0SllD/Eshould
be mounted so hat th€ vibrational lorces acl along he'minimum G sensitivity'axis ehown in Figure 3.

2. The 1081 1D/E should be mounled as tar as possible hom translormers or tan moWs hat radiate el€ctromagnetic fields.

3, The 108110/E should be mounted away trorn the main system airflorv in order to ieolats it as much as pose ible trom ambient temp€rature
changes.

4. The hree mornting s0.rds on the 1O8l1E are intemally hreaded lor 4-40 screws to a &pth of 1/4 inch. These mounting studs may be used
with vibration isolators such as HP P/N 1520-0094 (LORD fJ2924-2-l).

HEWLETT
r'ACKAFID

CONNECTIONS

PART NUIIBER: 1081 1-9fi)26
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f ,OTE DIMENSIONS IN MILLIM€TF€S ANO { INCHESI

Flgure 3. | 081 I D/E mechanical mounting dimensions.

FFEOUENCYADJUSTMENT:.Coarse heqlency.adjustmentis made frrough he top ot th€ oscillatorcase via 18-Urm contol. This controlopening
is clearly marked on the oscillator witr a label indicating the location and the direcfion of inoeae irp frequency.

CAUTIONS

l. llways use an lnsulated s-lot-type tool (such es the Johanson fiT74 when maklng lrequency edlustments.
The_adlustment caPacltot Is connected electrlcally lnlo the oslllator clrcult. Shoftini the ialusimeit capacitor
to the caso by using I metel tool could cause clrcuit damage.

2. DO NOT FORCE THE FREAUENCY ADJUSruENT CO|/'7rROLTO THE L//MITS OF ITS RANGE. DOING SO WILL
DAMAGE THE CONTHOL.

The coarse frequency adiusrnent has a minimum range of t 1OHz (t 1xl04;. Th€ 10811D/E Opt 1OO has a minimum range of I gHz (t gxlO-7).
A fine h.tnin.g control can be mads by connecting an acljustable source of +5 to -5 V dc to fre EFC input. Since noise on tris input direcdy atfecis
he output trequency, it is essential that he voltage source bs rrcry quiet. Use he oscillator/amplifier input voltage as a reference.
SERVICE: The 108 11D and 108'l 1E oscillatorc are not field repairable. Should a failure occur, a replacement unit must be ordered. To lind fre
part numbor for t|e replacement oscillator, look on th€ 108110/E label. This part number will differ according to option. For example, tre
replacement parl  number tor tre sandard 108110 is 10811-60120, for rhe lO81 1D option 001 he part number i j1@.1 i-eOtet.
WARRANTY: The 1081 1D and '1081 1E are wananted against defects in maierials and worftmanship for a period of 9O days. Should a failure
occur during this period, Hewlett'Packard will repair or replace fre oscillator at no charge. Contact your nearest HP Sales an! Service Office tor
assistanc€.
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Table 1. 1 o81 1 D/E Connections.

OUTPUTANPUT
10811 D
P l n f '

1 0 8 1 1 E
P i n  # ' CHARACTERISTICS

'10 MHz Output
(10.23 MHz for 1 081 1 0/E Opt 023)

1 , 2 SMB 108 1
Pin 1
Pin 2
t08'l

D :
.55 V rms into 5OO.
10 MHz retum (conn€cted to case).
E: SMB csnt€r condlctor - sam€ as pin 1, Shield same as pin 2

Osollator/
Ampli f ier

3(+)
4(-)

1 ( + )
2(-l

11 to 13.5 V dc low noise (<100 pV ripple and noise) 40 mA maximum.

Case Common 4 2 Connected to oscillator case, 10 MHz retum, EFC reUm. and oscillator/
amplifier (-) inprrt

Elecbonic Frequency Confol {EFC) 5,6 SMB Pin 5: common (connected to cese).
Pin 6 or center condlc{or: -5 b +5 V dc. Connect b case common if not
used. Use shortin€ connec.tor on 1081 1E.

Oven Monitor t l 3 Voltage is high (approximately eqtral to oven supply) at rurn on. Steary
state approximately 3.5 V dc.

Ov€n Heater

'pins not lirted aro not conn€clsd. S

|  1 4 ,

I 'u
I
)
UB = miniaturecoax connQclot

1 ,
5

1081 1D: Pin 'l'l (+), Pin 15 (-)
1OB | | E: Pin 4 (-), fnn 5 (+)
Input is 20 to 30 V dc.
Tur.r-on load: 42fl minimum.
-q'4?ry ltale power 2 Watts @ 25'C.
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Phase noise plot

Low Oscillator Phase
Noise Means Low System
Phase Noise

The graph on the left shows a
typical FIP 1081:LD/E noise floor
and power line spur plot, As local
oscillator frequencies fur commu-
nication and navigation reccivcrs
go higher, low phase noise be-
comes a much more important os-
cillator characteristic. Many of
thcse applications require
multiplication of base fi 'equency
to useable local oscillator
frequencies.

Extensive Analysis in
Manufacturing Ensures
Your Oscillator Will
Meet or Exceed Spec

The histogram on the lef't plots
aging rates measured during a
reccnt HP 10811D/E manul'actur-
ing cycle. Many other histograrns
are gcncrated s<l that phase
noise, short-term stability, tem-
perature and other specifications
are continuously monitored. I{P
quality and reliability translaLes
to reduced downtime for vou.

Low Acceleration
Sensitivity

Both vibration and gravity ac-
celeration can cause frequency
shifts larger than those caused
by aging or temperature. The
maximum frequency shift is less
than +4 x 10-e for any reorienta-
tion of the HP 10811D18.
Typically, the acceleration
frequency sl'rift aiorrg the most
sensitive axis o{'rotation is
< 5 x 10-to for 2 gturnover.

Gravitational and vibrational
stress can be minimized by
mounting the oscillator so that
the stress will be along the
minimum g sensitivity axis (see
"Dimensions" below).

Differences Between
the ttDtt and t'.E"

The difl'erence between the
IIP 10811D and FIP 1081lE is
in the rnethod of making electri-
cal connections. The "D" uses a
printed circuit conncctor board.
'lhe "E" uses lilter feed-lhru ter-
rninals fbr the power connec-
t ions, ovcn monitor and SMB
snap-on typc rf connectors for
the 10 MHz output and IIFC in-
put.

Mechanically the "l)" has two
internally-threaded mounting
studs on the bottom cover. The
"E" has one stud on its bottom
cover and two on the top, so
vibration isolators, such as the
LORD #J2924.2-1. (HP PAI
1520-0094) can further isolate
the "E" from shock or vibration.
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PIN
c0Nt{EcTt0t{s

I l0 MHz OUT
2 10 MHz RETURI{'
3 +l0SC/AMP
4 -l  P0WER 111 to 13.5 VdcF
5 EFC GBOUIIID.
6 EFC INPUT
7 N C
8 N C
9 N C
10 NC
11 oVEN MoritToR
12 NC
13 t{c
la +l OVEN
15 -l P0WER (20 to 3{l Vdc}

'Pins 2,4, and 5 are con-
ted together

HP 1081rD
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AveragingTime Stabi l i ty
{seconds} t {parts} ort

S tandard  and a l l  oo t ions
except Option 100

0ffset from Signal Phase Noise
(Hz| Frequency (dBcl Relative Power

Std ,Opt  Opt
001 002,003

0.001 <1 .5 x I0- 'o

0 .01  <1.5  x  l0 - r '

0 . 1  < 5 x 1 0 - r 2

1  < 5 x 1 0 - 1 2
lsee opt notc A)

1 0  < 5 x 1 0 ' 2
' 1 0 0  < l x l 0 - r r

1 , 0 0 0 ( t y p i c a l )  < 1  x l 0  r !

1 <-100 <-103

l0 <-130 <-133

100 <-1 50 <-1 53

1,000 <-157 <-162
lsee opt nore tsl

t0,000 <-160 <-162

HP 1O811DIE
Specifications.

Frequency Stability

Long Term (Aging Rate):
<5 x 10-ro/day alter 24 hour
warm-up. See Notes 1
and 2, and Option Note C.

Continuous Operation:
<1 x 10'7 per year.  (Typical  1 x
10 * per year after I ycar. )
See Option Note D.

Short Term:
refer to tables above.

Warm-up: <5 x 10-e of final
value** 10 minutes after turn-
on. See Notes 1 and
3, and Option Note E.

Environmental
Sensitivity:

Temperature: <4.5 x 10 e from
0"C to +71"C.
See Option Note F.
Operating Range:
0"C to +71"C.
Storage Range: -55'C to +85'C.

Load: <5 x 10-ro for !I07o
change in 50 0load. <5 x 10-ro
for x257a change in lK O load.

Oscillator Power Supply:
< 2 x 10-to for a lo/o change in
oscillator supply voltage.
See Option Note G.

Ripple: <-90 dBc spurs from
10 nrV rms ripplc on rrscillalet
supply voltage at 100 Hz.

Oven Power Supply:
<2.5 x 10 " ' {br 10% changc in
oven supply vol tage (<1 x 10 'o

typical)
See Option Nole G.

Gravitational Field: <4 x 10 "
I'or 29 static shift (turn-over).
See Option Note I{.

Magnetic Field: <-90 dBc sidc-
bands due to 0.1 mT
(1 Gauss) rms at 100 Hz. Sce
Option Note H.

Humidity (typical): 1 x 10-e fr-rr
950k RkL @ 40"C.

Shock (survival) :30 g, 11 ms,
1/2 sinewave.

Altitude (typical): <2 x 10-!'for
0 to 50,000 {t.

Adjustment

Coarse Frequency Range:
>+1 x 10 o (+10 Hz) with 18-turn
control. See Option Note I.

Electronic Frequency Con-
trol  (EFC): > 1 x 10-? (1 Hz)
total, control rangc -5 Vdc to
+5 Vdc. See Option Note J.

Power Requirements

Oscillator Circuit: +11.0 to
+13.5 Vdc. I= <40nrA (30mA
typical). Ripple < 100pV rms.

Oven Circuit: 20 to 30 Vdc:
Ripple <30 mV rms. Turn-on
load is 42 O minimum.

Steady-state power drops to a
typical value of 2.0W at 25"C in
still air with 20 Vdc applied.

(Specifications cont, on back page)

Notes:
1.  For  osc i l la tor  of f - t ime less than 24

hours and aging rate was <5 x 10 ro
per day before turnoff.

2. lf off-t ime is greater than 24 hours,
speci l ied aging rate wi l l  be met  in  less
than 30 days ( typ ical ly  3 days) .

3.  Wi th >20 Vdc on oven,  at  25"C ambient .

0ption Notes:
A. Opt ion 100 <5 x 10 r r  @ I  second only
B.  0pt ion 100 <-155 dBc @ 1000 Hz only
C.  0pt ion 001,  003,  < l  x  l0 ' r0;  0pt ion 100,

l . 5 x  1 0 e
D. 0pt ion 001,  003,  <3.6 x l0  8 per  year ;

0pt ion 100 (5.5 x l0  7 per  year)
E.  0pt ion 100 <6 x '10 e

f .  Oot ion 100 <7 x 10 s f rom 0 'C to +71'C
G, Opt ion 100 <1 x 10 I

H.  0pt ion 100 not  speci f ied
l .  0 p t i o n 1 0 0 > t 8 x l 0 /
J.  0pt  100 not  speci f ied
K,  0pt  100.5V ( typ ical )  in to 50 o

" Specificutions describe the oscil lu[ur's
wurranted per lbmancc.  Supplemcntal
character is t ics are intended to provide
infbrmat ion useful  in apply ing the
osci l la tor  by giv ing TYPICAL or
NOMINAL, but  non-warranted perfor-
maDce purameters.  Del in i t ion ol ' ternrs
is provided at  the end of  the speci f ica-
t ion sect ion.  See "NIIS-Monograph
140" for  rnerrsurenlcnt  de{ in i t ions.

. .F inal  f requency value'  is  the osci l la tor
l i 'e t lucncy 2- l  hours u l tcr  tu l r r -un.



Specifications (co'tinued)

Connectors

HP 108rlD: mates with CINCH 250-15-30-210 (HP# 1251-0160) or
equivalent (not supplied).

HP 108118: solder terminals and SMB Snap-on connectors. Mates
with Cablewave Systems, Inc. #700156 or equivalent (not supplied).

Output

Frequency: 10.000000 MHz.

Voltage: 0.55V +50 mV rms into 50ft. 1V rms +200mV into
lKf!. See Option Note K (previous page).

Harmonic Distortion: >25 dB down lrom output.

Spurious Phase Modulation: < -100 dBc with respect to output
(discrete sidebands 10 Hz to 25 kHz).

General

Size: See "Dimensions" drawing inside.
Weigh t :0 .31kg (11  oz . )

Ordering Information:

HP 10811D Standard . . . . . .$ 1050
HP 10811E Standard. . . . . . .$ 1200

Options Add:
001 (Lower  Agrng Rate) . . . . . . . . . .  . . . . . . . . . . . . . . .  $  500
002 (Lower  Phase No ise)  . . . . . . . . . . . . . . . . . . . . . . .$  750
003 (001 p lus  002)  . . . . . .  .  . . . . .$ '  2500
100 (Reduced Specs)  . . . . . . . . , .$  -200

Consult HP Sales Office for quantity discounts.

Requests for special connectors, rnounting, and for special frequen-
cies rvithin 500 kHz r.. ' i l l  be considered. Contact vour local HP Salcs
O{fice for details about S01-59991A.

Warranty

Hewlett-Packard warrants the HP 10811D/E Oscillators against de-
fects in materials and workmanship for a period of 90 days from date
of shipment. The oscillators will be repaired or replaced at no charge
during the warranty period.

U n i t e d S t a t e s : H e w l e t t - P c c k a r d C o m p o n y , 4 C h o k e C h e r r R o a d , f l r r c k v i l l e , M D 2 0 8 5 0 , T c I . 1 3 o 1 ) 6 7 0 - 3 0 0 . l | c w l c t t . I

i ' ! r  Eut!  Hewlett-Packard Asiu l . td. ,  22t lF Bond Centre, Wost Towor, uO Quconeway, Cetrtrul ,  l long Kong, Tcl .  (852) 848 777?.

Prices and Data Subject to Change
May 1991

O Coplright r99r
Hewlett-Packard Company
Printed in U.S.A.
509r-16398US
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SPECIFICATIONS SHEET

FoR SPECIAL Oprloru

K7 4-59991A

QUART Z CRYSTAL OSCILLATOR

I N l ' R O D U C T I O N

T h i s  s p e c i a l  i s  a n  l l P  l 0 8 l l - 6 0 l l l  Q r r a r l z .  c r y s t a l  O s c r l l a t o r  w i t h  t h e  f o l l o w i n g  s p e c i f i c a t i r r n s .

T I IUE  I )O i \ IA IN
AVI : -RAGING 

' l ' lN lE

I  se  cond  on l y
STARIL I - [Y

l x  l 0 - l l

LONG TI 'RI IT
( A g i n g  R a t e )

T E M P E R A T U R E

A .  <  5  x  l 0 - 1 0  p e r  d a y  a f l e r  ) 4  h o u r  w a r n r u p  w h e n :

l .  Osc i l l a to r  o f f  - t i r ne  was  l ess  t han  24  hou rs .

2 .  O s c i l l a t o r  a g i n g  r a t e  w a s  <  5  x  l 0 - 1 0  p e r  d a y  p n o r  t o  t u r n - o f f .

B .  <  5  x  l 0 - 1 0  p e r  d a y  i n  l e s s  t h a n  3 0  d a y s  o f  c o n t i n o u s  o p e r a t i o n  f o r  o f f - t i m e
g r e a t e r  t h a n  2 4  h o u r s .

C .  <  I  x  l 0 - 7  p e r  y e a r  f o r  c o n t i n o u s  o p e r a t i o n .

F requency  change  l ess  t han  7  x  I  0 -e  f o r  t e rnpe ra tu re  change  o f  0  t o  7  I  deg rees  C .

S a n t a  C l a r a  D i v  5 3 O l  S l e v e n s  C r e e k  B l v d ,  S a n t a  C l a r a .  C A  9 5 O 5 2
R t ) 8 a 0 { 1 9
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