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The Dynapak Six Degree-of-Freedom Arrays offer a compact rugged
design for measurement of 3 axes of angular rates and 3 axes of linear
acceleration with an internal temperature sensor for compensation of
data. These products are ideal for complete motion analysis and for use 
in instrument platforms, line-of-sight stabilization and imaging platforms.
Outputs are analog and supplied through a 25 pin connector configura-
tion or with wire leads for integration into systems.

Three configurations of Dynapak sensor arrays are offered: The basic
Dynapak 5 utilizes the ARS-09 angular rate sensors in a triaxial array with
frequency response from 1 to 1000 Hz. The Dynapak 10 utilizes the ARS-
01 angular rate sensors to achieve a frequency response from less than 1
to greater than 1000 Hz with the ability to operate in high vibration and
shock environments. Digital filtering can extend the frequency response
of Dynapak 5 and Dynapak 10 products to below 0.1 Hz (see application

note AN-01). The Dynapak 20 is based on versions of the ARS-20 angular rate sensor which
achieves a frequency response from 0 (DC) to >250 Hz. These angular rate sensors are not
affected by static g loads, have low sensitivity to linear g forces, and can operate over a broad
range of temperatures. All sensors are hermetically sealed with environmental epoxies; rate
sensors have stainless steel cases and Dynapak modules have aluminum enclosures to withstand
the harshest environments. Both the Dynapak 10 and Dynapak 20 products are rugged enough
to withstand linear shock and vibration of 1000 g’s operating and 3,000 g’s non-operating.

Linear accelerometers used in the Dynapak can be supplied with ranges of  2, 10, or 20 g’s as
standard products. Standard sensitivities and scale factors are shown for the angular rate sen-
sors, but custom ranges and scale factors can be supplied to meet your specific application.
Accelerometers are insensitive to thermal transients and transverse acceleration.

Dynapak modules also incorporate an Analog Devices AD590 temperature sensor which can
be used to provide compensation for any changes in rate sensor or accelerometer output
over the operating temperature range.

Dynapak motion measurement arrays may be purchased with sensor full scale range options
mixed or matched in selected axis positions or may be purchased with less than six sensors.
Custom options, angular rate ranges and scale factors are available at extra cost.

Six Degree-of-Freedom Arrays
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“Sens ing  ways  to  make  the  world  be t t e r.”



dynapakSpecifications

Specifications

Connector: 25 pin (Sub D-25)

Six Degree -of-Freedom Arrays

ATA Sensors’ patented MHD
angular motion sensors utilize
the finest materials and work-
manship combined in durable
packages that feature:

• No moving parts

• Dynamic range > 100dB

• Hermetically sealed units

• Low power consumption

• Low cross axis angular 
sensitivity

• High linear acceleration 
sensitivity

• Integral electronics / 
low noise

• High survivable shock limits

• Superior applications 
support

• One-year warranty against
defects in materials and
workmanship on sensors,
90 days on cables.

A l l  d a t a  i s  b e l i e v e d  c o r r e c t  
a t  t i m e  o f  p u b l i c a t i o n .
S p e c i f i c a t i o n s  a r e  s u b j e c t  t o
c h a n g e  w i t h o u t  n o t i c e .  
D y n a p a k d s / 8 . 9 8

N o t e s :

1 .  P e a k - t o - p e a k  @  
± 1 5 V d c  i n p u t

2 .  M e a s u r e d  @  1 0  H z

3 .  P o w e r  s p e c t r a l  d e n -
s i t y  f l a t  t o  a n g u l a r   
v e l o c i t y  o v e r  s p e c i -
f i e d  b a n d w i d t h .

4 .  P e r c e n t  c h a n g e  i n  
S c a l e  F a c t o r  p e r  ° C
@  1 0 0  H z  

5 .  P e a k , 1 0 0 H z  h a l f  s i n e

PARAMETER Dynapak  5 Dynapak  10   Dynapak  20  
Power  Requ i rements  -  Vo l tage  .  .  .  .  .  .  .  .  .  .  .  . ± 15  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 15  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 15  Vdc
Power  Requ i rements  -  Input  Cur ren t  .  .  .  .  .  .  .  . <100mA each  supp ly  .  .  .  .  .  .  .  .  .  . <100mA each  supp ly  .  .  .  .  .  .  .  .  .  .  .  .  .  . <250mA each  supp ly
Star t -up  Time  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1 .0  sec  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1 .0  sec  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1 .0  sec
Opera t ing  L i fe ,  Typ ica l  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10  years  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10  years  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10  years
Opera t ing  Tempera ture  -  angu la r  ra te  .  .  .  .  .  .  . -38  °C to  +  65  °C  .  .  .  .  .  .  .  .  .  .  .  . -38  °C to  +  65  °C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -38  °C to  +  65  °C
Angu lar  Sensors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ARS-09  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ARS-01  .  .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  .  .  .  .  . ARS-20
Standard  Ranges  -  Angu la r  ra te  .  .  .  .  .  .  .  .  .  .  . ± 0  to  100 ,  200   or   500  ° /sec  .  .  .  .± 0  to  1000,  5000 or  11 ,000  ° /sec  .  .  .  .± 0  to  200  ° /sec
Fu l l  Range  Rate  Output  (Nomina l )  .  .  .  .  .  .  .  .  .± 10  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 10  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 4 .5  Vdc
Thresho ld  Reso lu t ion  -  angu la r  ra te  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0 .02  ° /sec  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Tempera ture  sens i t i v i t y  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .1  %/  °C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .03  %/  ° C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .1  %/  °C
Non- l inear i ty  Angu lar  Ra te  .  .  .  .  .  .  .  .  .  .  .  .  .  . >0 .1% F.R .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >0 .1% F.R .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >0 .1% F.R .
B ias  Var ia t ion  over  Tempera ture  range  

(Max .  Dev.  f rom 22  C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1  ° /sec  f rom 22 °C  .  .  .  .  .  .  .  .  .  . <1  ° /sec  f rom 22 °C  .  .  .  .  .  .  .  .  .  .  .  .  .  . <1  ° /sec  f rom 22 °C
G Sens i t i v i t y  (s ta t i c  l inear )  o f  angu la r  ra te  .  .  .<0 .05  ° /sec /g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .002  ° /sec /g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .002  ° /sec /g
G Sens i t i v i t y  ( l inear  shock)  o f  angu la r  ra te   .  .  .<0 .5  ° /sec /g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .3  ° /sec /g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . <0 .3  ° /sec /g
Shock-  angu la r  ra te ,   200  µ sec ,  ha l f  s ine  .  .  .  .200g opera t ing ,  200g max  .  .  .  .  .  .  .1000g opera t ing ,  3000g max  .  .  .  .  .  .  . .1000g opera t ing ,  3000g max
Vibra t ion  Sur v iva l -  angu la r  ra te  .  .  .  .  .  .  .  .  .  .  . 200g opera t ing ,  200g max  .  .  .  .  .  .  .1000g opera t ing ,  3000g max  .  .  .  .  .  .  .  .1000g opera t ing ,  3000g max

Linear  Accelerometers Kis t ler  8304B Kis t ler  8304B Kis t ler  8304B 
Standard  Ranges  -  L inear  Acce le ra t ion  .  .  .  .  .  .2 ,  5 ,  10  or  20  g  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2 ,  5 ,  10  or  20  g  .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  . 2 ,  5 ,  10  or  20  g
Fu l l  Range  Acce le ra t ion  Output  (Nomina l )  .  .  .  .± 2  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 2  Vdc  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 2  Vdc
Ca l ib ra t ion  a t  22  C   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0 .5% of  va lue  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0 .2% of  va lue  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0 .2% of  va lue
B ias  Fac tor y  Se t  @ 0 g ,   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . nom 2 .5  V   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . nom 2 .5  V   .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  .  .  .  . nom 2 .5  V  
B ias  Var ia t ion  over  Tempera ture  range  
(Max .Dev.  f rom 22  C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >100  µg /  ∫C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >100  µg /  ∫C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >100  µg /  ∫C
Long Term B ias  S tab i l i t y  (1  year )   .  .  .  .  .  .  .  .  .>1000  µg  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >1000  µg  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >1000  µg
Transverse  Sens i t i v i t y  max  (%)  in  l inear  axes  .  .2  %  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2  %  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2  %
Bandwid th  ( -90° )  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . >1KHz  angu la r>    Hz  l inear  .  .  .  .  .  .>1KHz  angu la r>    Hz  l inear  .  .  .  .  .  .  .  .  .>1KHz  angu la r>    Hz  l inear
Non- l inear i ty  Acce le ra t ion  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 2%  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 2%  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ± 2%
Thresho ld  Reso lu t ion  -  acce le ra t ion  .  .  .  .  .  .  .  .≥ 10 µg  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .≥ 10  µg  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .≥ 10  µg
Output  no ise  (DC to  100  Hz)  acce le ra t ion

Physica l  Charac ter is t ics
Storage  Tempera ture  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -60°C to  +100 ° C  .  .  .  .  .  .  .  .  .  .  .  . -60  °C to  +  100°C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -60°C to  +  100° C
Opera t ing  Tempera ture   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -38°C to  +  65°C  .  .  .  .  .  .  .  .  .  .  .  .  . -38°C to  +  65  ° C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -38°C to  +  65°C
Shock-  acce le rometers ,  200  µ sec ,  ha l f  s ine  .  .2 ,000  g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2 ,000  g  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2 ,000  g
Weight  to ta l  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 475  grams (17  oz . )  .  .  .  .  .  .  .  .  .  .  . 500  grams (18  oz)  .  .  .  .  . .  .  .  .  .  .  .  .  .  . 650  grams (23  oz)
D imens ions  (LxWxH)  not  inc l .  mount ing  f l ange  .4 .25  x  2 .64  x  1 .71  inches  .  .  .  .  .  .  .4 .25  x  2 .64  x  1 .71  inches  .  .  .  .  .  .  .  .  .  . 4 .25  x  2 .64  x  1 .71  inches

Connector  P in  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ass ignment
1  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .+  Vdc
2  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .-  Vdc
3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Power  Ground
4  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Case  Ground
5  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  X  Output
6  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  X  Return
7  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  Y  Output
8  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  Y  Return
9  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  Z  Output

10  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Ra te  Z  Return
11  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  X  output
12  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  X  Return
14  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  Y  output
15  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  Y  Return
16  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  Z  output
17  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Acce le ra t ion  Z  Return
23  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Tempera ture  Sensor  Output  (AD590)
A l l  o ther  p ins  a re  “No Connect ion”


