SLICE™ TECHNICAL SPECIFICATIONS

S )SENSING

.'F,..L " BASESLICE . POWER

sM-BAXxxxx STS = PW

-7-15 VDCinput voltage to entire stack
via BASE

THREE DIFFERENTIAL, - 2.5 0r 5.0 V excitation via one 20 mA cur-

-100 mA maximum current draw

PROGRAMMABLE SEN-  rent limited source per channel *voltage set

SOR CHANNELS

at factory

- #2.4 Vinput range (2.5 V center)

BASE SLICE MICRO - Reverse current protection BRIDGE SLICE MICRO ,
. - DCto 40 kHz bandwidth
BASE SLICE NANO - Remote power control input for turn- BRIDGE SLICE NANO .
ing unit on/off -1.0 to 1280 gain
COMMUNICATION - USB from BASE (Stack) to PC and - Auto offset range = 100% of effective input
module to module -16-bit SAR, one ADC per channel
- DTS software using Windows XP, Vista - Software adjustable, 5-pole Butterworth,
TRIGGER - Contact closure low-pass, anti-alias filter (1 Hz—40 kHz)
DATA STORAGE - 6 Gbyte non-volatile flash - 1/2 bridge and shunt emulation support
- 120K samples/sec/channel maximum - 120K samples/sec/channel maximum
- Recorder or circular buffer mode - 120 mA maximum current draw (depends
ENVIRONMENT -0°t0 50° C operating temp significantly on sensor load
- Rated to 500g, 4 msec half-sine
SYSTEM - One BASE supports a maximum cur-
rent draw of 1 A total per stack
- Sensor excitation shuts down when THREE INTERNAL SEN- - 3-axis accelerometers
. SORS (MICRO ONLY)
not recording
- Exceeds SAEJ211 response ACCEL SLICE
- Available range; 50, 100, 500, 2000 g
BACKUP BATTERY - Charges whenever sufficient input - 65 mA maximum current draw
(NANO ONLY) power is connected to the BASE
STACK BATTERY - ~15 minutes from complete discharge to
full charge (10.5 VDG, 100 mA, at input
connector on BASE) THREE INTERNAL SEN- - 3-axis angular rate sensors
- Discharge rates: SORS (MICRO ONLY)
~16 seconds at1A ARS SLICE - Available ranges; 300, 1500, 8k, 50k deg/sec
~ 2 minutes at 400 mA .
- 75 mMA maximum current draw
REV: 21 JULY 2010 6
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(©)SENSING SLICE™ TECHNICAL SPECIFICATIONS

SLICE™ MICRO and SLICE™ NANO

S-MCP-07-ID
SENSOR CONNECTOR (SENSOR SIDE)

S-McCs-o7
SENSOR CONNECTOR (DAS SIDE)

S-MCS-12: CHAIN CONNECTOR

SLICE™ NANO

S-MCS-16 S-MCP-16-ID
SENSOR CONNECTOR (SN-BR-3) SENSOR CONNECTOR (SENSOR SIDE)

REV: 21 JULY 2010 / @DTS

909 Electric Ave., Suite 206
Seal Beach, CA 90740 USA
www.dtsweb.com



&)SENSING SLICE™ MICRO DIMENSIONAL SPECIFICATIONS

Total Stack Height Assembly Screw Mounting Screw Length {min)
A = 42 mm (1.654 in) mm (inch) Length {(FH) (BH or SHC)
- — ™ B = 34.2 mm (1.346 in) M3* Ma** G-32F¥¥/g-32%%
-—— B —= | c C=3%mm(0.154in) 17 (0.67) 16 mm 22 mm 7/8"
SN [ Y 24 (0.95) 20 mm 30 mm 1-1/4"
'3 26 (1.02) 25 mm 35 mm 1-1/4"
Q"‘* 31 (1.22) 30 mm 35 mem 1-1/2"
| 1 T 33 (1.30) 30 mm 40 mm 1-1/2"
35 (1.38) 35 mm 40 mm 1-5/8"
SLICE 38 (1.50) 35 mm 45 mm 1-3/4"
MICRO B A 40 (1.57) 40 mm 45 mm 1-3/4"
42 (1.65) 40 mm 50 mm 2"
@ssmsma 45 (1.77) 45 mm S0 2"
l 47 (1.85) 45 mm 5% mm 2-1/4"
49 (1.93) 45 mm 5% mm 2-1/4"
52 (2.05) 50 mm 60 mm 2-1/4"
4.2 mm (0.169 in) mounting thru holes =2 54 (2.13) 0 mm 50 mm 2-1/2"
Accepts 6-32 (loose fit): M4 (free fit); 8-32 (tight fit) 56 (2.21) 55 mm 70 mm 2-1/2"
59 (2.32) 55 mm 70 mm 2-1/2"
51 (2.40) 50 mm 70 mm 3"
] Height 53 (2.48) 50 mm 70 mm 3"
Weight mm (inch) 66 (2.60) &5 mm 70 mm 3"
Lid ~G grams 2 (0.079) 68 (2.68) 55 mm 80 mm 3
Accel ~33 grams 9 (0.354]) 70 (2.76) 70 mm 50 mm EN
ARS ~33 grams 9 (0.354) 73 (2.87) 70 mm 50 mm El
Bridge ~25 grams 7 (0.278) 73 (2.95) 75 mm 80 mm 3-1/2"
— 25 grame 5 (0.314) 77 (2.02) 75 mm 90 mm 2-1/2"
80 (2.15) 80 mm 90 mm 3-1/2"
82 (3.23) 80 mm 90 mm 3-1/2"
84 (3.31) 80 mm 90 mm 3-1/2"
Specifications may be revised without notice. Torque specs: * 5.2 in-lb (0.59 Nm); ** 19.8 in-lb (2.24 Nm); *** 9.6 in-lb (1.1 Nm)
April 2070 EDiversified Technieal Systems, Ihe. - All Rights Reserved

REV: 21 JULY 2010 8 @DTS




&)SENSING SLICE™ NANO DIMENSIONAL SPECIFICATIONS

A = 26 mm (1.024 in} Weight
20° cable B = 20.73 mm (D.Bl?_' in) Lid I i
clearance  —m la— B C=262mm (0.103 in) -
D = 21 mm (1.220 in) Bridge {1 conn) ~12.6 grams
/ Ea W Bridge (3 conn) ~13.8 grams
{ % Base ~14,2 grams
A Batktery ~7 grams
||l sLIcE™
. Mounting Screw Length {min)
. NANO || ° e SMorshe
M2.5% /M3 4-40
i ,‘%BEMEINE 13.5 (0.531) 18 mm 3/4"
! f"}-r\] € 17.5 (0.689) 22 mm 7/8"
1. " 15 (0.748) 25 mm 1"
— 23 (0.308) 30 mm 1-1/8"
@2.2 mm (0.125 in) mounting thru holes x2 =3 fniee) S L
Accepts M2.5 (loose fit); 4-40 (free fit); M3 (tight fit) 28.5 (1.123) 35 mm 1-1/4"
30 (1.181) 35 mm 1-3/8"
+ 34 (1.339) 40 mm 1-1f2"
5.5 mm o — ; 35.5 (1.398) 40 mm 1-3/4"
{mznm}? 39.5 (1.555) 45 mm 1-3/4"
1.5 mm =
@ T BRI (0,059 in) 41 (1.614) 45 mm 1-3/4
45 (1.772) 50 mm 2"
* 0 T + 456.5 (1.831) &0 mm 20
50.5 (1.588) &0 mm 2-1f2"
BASE SLICE 52 (2.047) &0 mm 2-1/2"
4.0 mm ' 56 (2.205) &0 mm 2-1/2"
(et ) } L Tt 57.5 (2.264) 70 mm 2-1/2"
ﬂ% (0.256 in) 61.5 (2.421) 70 mm 3"
L H 63 (2.480) 70 mm 3"
* 67 (2.638) 70 mm 3"
Specifications may be revised without notice. Torgue specs: * 3.9 in-lb (0.44 Nm); ** 5.2 in-Ib (0.59 Nm}

REV: 21 JULY 2010 9 4/_> TS
09 Ele Ave., Suite 206
al . 0 USA

www.dtsweb.com



@ysensinG

LAY Ot APPENDIX B - Base, Bridge, Accel, ARS, Battery

SLICE MICRO Base

:'-: ' E Base SLLC!E o

SLICE NANO Base

s1s PWR

Power:
- 7-15 VDC input voltage to entire stack
via Base
- 100 mA maximum current draw
- Reverse current protection
- Remote power control input for
turning unit on/off

Communication:
- USB from Base (Stack) to PC and
module to module
- DTS software using Windows® XP,
Vista

Trigger:
- Contact closure

Data Storage:
- 7 Gbyte non-volatile flash
- 120k samples/sec/channel maximum
- Recorder or circular buffer mode

Environment:
- 0 to 50°C operating temperature
- Rated to 500 g, 4 msec half-sine

Specifications may be revised without notice.

System:
- One Base supports a maximum
current draw of 1 A total per stack
- Sensor excitation shuts down when
not recording
- Exceeds SAEJ211 response

SLICE micro Bridge

;l :|: :.; 3 Bridge SLICE

SLICE NANO Bridge

< Ball

Three differential, programmable sensor
channels:
- 2.5 or 5.0 V excitation via one
20 mA current-limited source per
channel (voltage set at factory)
- 2.4 V input range (2.5 V center)
- DC to 40 kHz bandwidth
- 1.0 to 1280 gain
- Auto offset range = 100% of
effective input
- 16-bit SAR, one ADC per channel
- Software-adjustable, 5-pole Butter-
worth, low-pass, anti-alias filter
(1 Hz — 40 kHz)
Y% bridge and shunt emulation support
- 120 mA maximum current draw
(depends significantly on sensor load)

@SENSWG

support@dtsweb.com

SLICE miIcro Accel

- 3 internal accelerometers
- Options from 50 to 2000 g
- 65 mMA maximum current draw

SLICE miIcrO ARS

- 3 internal angular rate sensors

- Options from 300 deg/sec to
50000 deg/sec

- 75 mA maximum current draw

SLICE NANO Stack Battery
[ oxrrerysuce

- Charges whenever input power is
connected to the Base
- ~15 minutes from complete discharge
to full charge (10.5 VDC, 100 mA, at
input connector on Base)
- Discharge rates:
~16 seconds at 1 A
~2 minutes at 400 mA

Drawings not to scale.

May 2010

©Diversified Technical Systems, Inc. - All Rights Reserved




8
SLICE
NANO

(BysENSsING

MY S| 1CE NANO Base Pin Assignments

DOWN connector**

—

{}

e 0l
LORCRCRC)

W)

(looking into the connector)
Mating connector: DTS P/N S-MCP-12

3
5

Function

@SENSWG

support@dtsweb.com

UP* connector**

=
Joa |

1° °3
410000~
8@ 0O 10
1190012

(looking into the connector)
Mating connector: DTS P/N S-MCS-12

On (contact closure input to ground)

Start (contact closure input to ground)

Event (contact closure input to ground)

Status output (5 V via 10K with respect
to ground)

7-15 VDC

7—-15 VDC

Ground

Ground

USB_PWR

USB_DP

USB_DM

PR
RIEBlolemNo|al » [w|N]|k

Ground

** Both cables are 10 cm in length

Pin Function
1 On (contact closure input to ground)
2 Start (contact closure input to ground)
3 Event (contact closure input to ground)
4 Status output (5 V via 10K with respect

to ground)

5 7-15 VDC
6 7—15 VDC
7 Ground
8 Ground
9 USB_PWR

10 USB_DP

11 USB_DM

12 Ground

* to PC

July 2009

©Diversified Technical Systems, Inc. - All Rights Reserved



8
SLICE

NANO

@SENSWG

o 8 SLICE NANO Bridge Pin Assignments support@dtsweb.com

Channels 1, 2 and 3* Channels 1-3***

(looking into the connector) (looking into the connector)
Mating connector: DTS P/N S-MCP-07 Mating connector: DTS P/N S-MCP-16
Pin Function Pin Function Pin Function
1 + Sig 1 + Sig (Ch 1) 9 + 1D (Ch 2)
2 - Sig 2 + 1D (Ch 1) 10 + Sig (Ch 3)
3 + Ex 3 _ Sig (Ch 2) 11 + Ex (Ch 3)
4 + ID 4 + Sig (Ch 2) 12 - Ex (Ch 3)
5** - Ex 5 - Sig (Ch 1) 13 - Ex (Ch 2)
6** - 1D i
- 6 + Ex (Ch 1) 14 - Sig (Ch 3)
7 * Shield
7 - Ex (Ch 1) 15 + 1D (Ch 3)
* Three connectors; cables 6, 10 hiel
and 14 cm in Iength 8 + EX (Ch 2) 16 - 1D (Ch 1, 2, 3)/8 e d
** Pins 5, 6 and 7 are common *** One connector; cable 10 cm in length

July 2009 ©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE NANO Mechanical Specifications

A =26 mm (1.024 in)

(€)SENSING

support@dtsweb.com

90° cable B =20.75 mm (0.817_ in)
clearance @ —= le— B C=2.62 mm (0.10_3 in)
] e C D = 31 mm (1.220 in)
Cables .
()7.’
7 D
I || sLICE™
5 NANO
¢ |||©seEnsINe
1 ‘ (3 CE
1 l— A — =

@3.2 mm (0.125 in) mounting thru holes x2

Accepts M2.5 (loose fit); 4-40 (free fit); M3 (tight fit)

5.5 mm

(0.217 in) _&

1.5 mm

@ BRIDGE SLICE (0.059 in)
* 1
BASE SLICE
4.0 mm
0.157 in |

( ) 6.5 mm

BATTERY SLICE (0.256 in)

}

Specifications may be revised without notice.

Weight
Lid ~2.6 grams
Bridge (1 conn) ~12.6 grams
Bridge (3 conn) ~13.8 grams
Base ~14.2 grams
Battery ~7 grams

Total Stack Height

Mounting Screw Length (min)

mm (inch) BH or SHC
M2.5*/M3** 4-40**
13.5 (0.531) 18 mm 3/4"
17.5 (0.689) 22 mm 7/8"
19 (0.748) 25 mm 1"
23 (0.906) 30 mm 1-1/8"
24.5 (0.965) 30 mm 1-1/8"
28.5 (1.122) 35 mm 1-1/4"
30 (1.181) 35 mm 1-3/8"
34 (1.339) 40 mm 1-1/2"
35.5 (1.398) 40 mm 1-3/4"
39.5 (1.555) 45 mm 1-3/4"
41 (1.614) 45 mm 1-3/4"
45 (1.772) 50 mm 2"
46.5 (1.831) 60 mm 2"
50.5 (1.988) 60 mm 2-1/2"
52 (2.047) 60 mm 2-1/2"
56 (2.205) 60 mm 2-1/2"
57.5 (2.264) 70 mm 2-1/2"
61.5 (2.421) 70 mm 3"
63 (2.480) 70 mm 3"
67 (2.638) 70 mm 3"

Torque specs: * 3.9 in-Ib (0.44 Nm); ** 5.2 in-Ib (0.59 Nm)

June 2009

©Diversified Technical Systems, Inc. - All Rights Reserved




@SENSWG

@)sensine

Al @ SLICE MICRO Pin Assignments support@dtsweb.com

DOWN and UP* connectors for SLICE MICRO Base Channels 1, 2 and 3 for SLICE mMICRO Bridge

4>

(looking into the connector) (looking into the connector)
Mating connector: DTS P/N S-MCP-12 Mating connector: DTS P/N S-MCP-07
Pin Function Pin Function
1 On (contact closure input to ground) 1 + S.‘.ig
2 Start (contact closure input to ground) g - SElg
— +
3 Event (contact closure input to ground) 2 “:))(
4 Status output (5 V via 10K with respect *
to ground) 5* - Ex
5 7—-15 VDC 6> - 1D
6 7—15 VDC 7* Shield
14 Ground * Pins 5, 6 and 7 are common
8 Ground
9 USB_PWR
10 USB_DP
11 USB_DM
12 Ground
* to PC

July 2009 ©Diversified Technical Systems, Inc. - All Rights Reserved



W@SENSWG

@ysensine

d ¥ SLICE MICRO Mechanical Specifications support@dtsweb.com

Total Stack Height Assembly Screw Mounting Screw Length (min)
A =42 mm (1.654 in) mm (inch) Length (FH) (BH or SHC)
- A ™ B = 34.2 mm (1.346 in) M3* M4 6-327*>*/8-32*
lt—— B — c C = 3.9 mm (0.154 in) 17 (0.67) 16 mm 22 mm 7/8"

— | [« ¢ 24 (0.95) 20 mm 30 mm 1-1/4"
F 26 (1.02) 25 mm 35 mm 1-1/4"
3 i O\ 31 (1.22) 30 mm 35 mm 1-1/2"
. T T 33 (1.30) 30 mm 40 mm 1-1/2"
35 (1.38) 35 mm 40 mm 1-5/8"
S LICE 38 (1.50) 35 mm 45 mm 1-3/4"
MICRO B A 40 (1.57) 40 mm 45 mm 1-3/4"

42 (1.65) 40 mm 50 mm 2"

@SENSWG 45 (1.77) 45 mm 50 mm 2"
| l 47 (1.85) 45 mm 55 mm 2-1/4"
d C @ 49 (1.93) 45 mm 55 mm 2-1/4"
>4 52 (2.05) 50 mm 60 mm 2-1/4"
@4.3 mm (0.169 in) mounting thru holes x2 54 (2.13) 50 mm 60 mm 2-1/2"
Accepts 6-32 (loose fit); M4 (free fit); 8-32 (tight fit) 56 (2.21) 55 mm 70 mm 2-1/2"
59 (2.32) 55 mm 70 mm 2-1/2"

61 (2.40) 60 mm 70 mm 3"

weight 5 (250 G5 mm 70

mm (inch) :

Lid —9 grams 2 (0.079) 68 (2.68) 65 mm 80 mm 3"

Accel ~33 grams 9 (0.354) 70 (2.76) 70 mm 80 mm 3

ARS —33 grams 9 (0.354) 73 (2.87) 70 mm 80 mm s
Bridge —25 grams 7 (0.276) 75 (2.95) 75 mm 80 mm 3-1/2”
Base —28 grams 8 (0.314) 77 (3.03) 75 mm 90 mm 3-1/2”
80 (3.15) 80 mm 90 mm 3-1/2”
82 (3.23) 80 mm 90 mm 3-1/2”
84 (3.31) 80 mm 90 mm 3-1/2"

Specifications may be revised without notice. Torque specs: * 5.2 in-Ib (0.59 Nm); ** 19.8 in-lb (2.24 Nm); *** 9.6 in-lb (1.1 Nm)

April 2010 ©Diversified Technical Systems, Inc. - All Rights Reserved



@SENSWG

®9® 9 o i APPENDIX C — SLICE End-of-Chain Terminal support@dtsweb.com

@)sensine

SLICE End-of-Chain Terminal

26 mm (1.024 in) —|

Function Connections
ON Turns on SLICE | Contact closure = ON to GND (continuous)

If ON signal is removed and the system is not armed,
the system will turn off

If ON signal is removed and the system is armed, the
system will remain on and collect data (sufficient

R B input power permitting)

GND EVNT
@+ V+ STRT
@&+ GND GND

e |

V+ Power input +V = input voltage (red)
-V = GND (black)

STS Status output | 5V logic-level output = STS to GND
Conditioned status output; LED direct drive (=20 mA)
LED is on only when SLICE is collecting data

(U 2T8°0) Ww 52°02

f—— (U $20'T) ww 9z

20.75 mm (0.817 in) EVNT Event input Contact closure = EVNT to GND (momentary)
% An EVNT signal can initiate data collection (circular
; buffer mode) or mark an event within the data

collection window (recorder mode)

STRT Start record Contact closure = STRT to GND (momentary)
Input A STRT signal initiates data collection (recorder mode)

Weight: 12 grams (without cabling)

20-30 AWG terminals.

All GND terminations are common.

Reverse polarity and overvoltage protection.

to DN port on
SLICE MICRO or
SLICE NANO Base

©Diversified Technical Systems, Inc. - All Rights Reserved



— @SENSWG

INTERFACE

@SENSING

ey APPENDIX D - SLICE System Interface support@dtsweb.com

& 4,2 mm diam (0.165 in)

momentary ON/_OFF 42 mm (1.654 in) X2 mounting thru holes
push button switch Use M4* or 6-32** screws
- 38,1 mm (1.5in) —fme / 3,9 mm
see pin assignments for r (0.154 in)
AUX functions USB 2.0
br 4
v, T I
W
S8
5 L SLICE | -.
3 3 INTERFACE b
52 55
for) : =
a a 3 3
N = =y <
: 3 (EySENSING
* @ cle J’
ot” POWER use “™
to UP port on SLICE MICRO® 3’35';".“ |
or SLICE NANO®; supports 3.5 mm/1.0 mm DC power jack; (©. in) 242
<4 A via VDC power or 10-15 VDC, 4 A max input rel— Q@ ,346mirrr‘1) — =
500 mA via USB power ’
11 mm
(0.433 in) _*
Status LED Action
. No input power @_@_@
‘ Power input detected; system OFF
. Power input detected; system ON $
‘ Collecting data
Torque specs: * 19.8 in-lb (2.24 Nm); ** 9.6 in-Ib (1.1 Nm)

Specifications may be revised without notice.

August 2009 ©Diversified Technical Systems, Inc. - All Rights Reserved



(6)SENSING

@SENSING

ey S|ICE Interface Pin Assignments support@dtsweb.com

AUX connector

(looking into the connector)
Mating connector: DTS P/N 13000-30160

Pin Function Pin Function
1 ﬁ; contact closure input to ground 9 START input; 1.5-14 VDC, relative to ground
2 START; contact closure input to ground 10 +EPWR input; 10-18 VDC, 4 A*
3 EVENT; contact closure input to ground 11 Ground
4 STATUS LED output; 4-5V, 10 mA max, 12 Ground
relative to ground 13 EVENT input; 1.5-14 VDC, relative to ground
5 CHARGE output; 10-18 VDC, 2 A out 14 +EPWR input; 10-18 VDC, 4 A*
6 Ground 15 +BAT input; 10-18 VDC, 4 A
/ No connection 16 +BAT input; 10-18 VDC, 4 A
8 Ground * >13 V required for charging SLICE chain/stack battery

December 2010 ©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE @S ENSING

@SENSING

ey SLICE Interface Pin Assignments (COnt.) support@dtsweb.com

SLICE connector

i

{J
=

2 - - IJ -

® 84

(looking into the connector)
Mating connector: DTS P/N 13000-30170

Pin Function

On (contact closure input to ground)

Start (contact closure input to ground)

Event (contact closure input to ground)
Status output (5 V via 10K with respect
to ground)

7-15 VDC

7-15 VDC

Ground

Ground

USB_PWR

USB_DP

USB_DM

Ground

o el
SlEsle|eNjo|lu] & [w|N |-

December 2010 ©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE
DISTRIBUTOR

(EysensinG

SLICE system connectors; to
UP port on SLICE MICRO® or

SLICE NANO® (supports
<10 A per connector)

o i APPENDIX E - SLICE Distributor

see pin assignments
for AUX connector
functions

momentary ON/OFF
push button switch

see pin assignments for
SYS connector functions

Optional 802.11 b/g wireless
support (10-32 antenna port)

Status LED

Action

No input power

Power input detected; system OFF

Power input detected; system ON

wiy
sl

Armed in recorder mode;
not collecting data

Collecting data

Specifications may be revised without notice.

@SENSWG

support@dtsweb.com

#— 53,98 mm (2.125 in) —
t— 49,4 mm (1.945 in) —b= 4,99 mm
( ) r(0.197 in)
I R
o B 1 W
a ¢
© & § O SLICE @ 4,27 mm diam
3 3 3 (0.168 in) x2
3 i 3 DISTRIBUTOR mounting thru holes
~ = Py
N o P Use M4* or
g 8 3 @SENSlNG 6-32** screws
= N
2 22 e
* ¥ P -
l — ¢
4,19 mm
(0.165 in) - 35 04
13,46 MM —tat——fg— 5294 MM
(0.530 in) (1.415 in)
T
24,89 mm
(0.98 in)

Torque specs: *19.8 in-lb (2.24 Nm); ** 9.6 in-lb (1.1 Nm)

August 2009

©Diversified Technical Systems, Inc. - All Rights Reserved



(EysensinG

® LSHICE, @ SENSING

o g SLICE Distributor Pin Assignments support@dtsweb.com

AUX connector

(looking into the connector)
Mating connector: DTS P/N S-MCP-16-SDA

Pin Function Pin Function
1 /PWR_ON 9 START_RECORD
2 - Event 10 + BAT
3 + Event 11 Ground
4 RECORD_STATUS 12 No connection
5 CHARGE 13 CHARGE_STATUS
6 Ground 14 + BAT
7 Ground 15 EN_BAT_PWR
8 16 Start (contact closure input to ground)

9-20 VDC in; 10 A max

December 2009 ©Diversified Technical Systems, Inc. - All Rights Reserved
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® LSHICE, @ SENSING

(EysensinG

o g SLICE Distributor Pin Assignments (COnt.) support@dtsweb.com

SYS connector

(looking into the connector)
Mating connector: DTS P/N S-MCP-16-SDX

Pin Function Pin Function
1 /PWR_ON 9 START_RECORD
2 - Event 10 + Vi
3 + Event 11 Ground
4 RECORD_STATUS 12 Tx+
5 ON_STATUS 13 Rx+
6 Ground 14 + V1
7 Ground 15 Tx-
8 No connection 16 Rx-

March 2010 ©Diversified Technical Systems, Inc. - All Rights Reserved



(EysensinG

® LSHICE, @ SENSING

o g SLICE Distributor Pin Assignments (COnt.) support@dtsweb.com

SLICE system connectors (1, 2, 3 and 4)

(looking into the connector)
Mating connector: DTS P/N S-MCP-12

A
5

Function

On (contact closure input to ground)

Start (contact closure input to ground)

Event (contact closure input to ground)
Status output (5 V via 10K with respect
to ground)

9-15 VDC

9-15 VDC

Ground

Ground

USB_PWR

USB_DP

USB_DM

Ground

PR
REBlol@Noal » [w N+

March 2010 ©Diversified Technical Systems, Inc. - All Rights Reserved



APPENDIX F
SLICE USB Interface (Ul)

(E)SENSING

The SLICE USB Interface connects 1 SLICE system to a PC via USB.

DAS ON STATUS

® @
START EVENT

@ @

INTERFACE DEVICE

DTS

nerv. disveb, oo

ON B

(o]

. Correct input power applied

SLICE system is on

SLICE system is
recording data

* You must pull out on the switch before moving—do not force.

support@dtsweb.com March 2010
+1 562 493 0158 ©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE USB Interface (Ul)

SLICE
(ECG.2B.312.CLL)

(panel view)

3
5

Function

/ON

/START

/EVENT

STATUS

12.6 VDC out

12.6 VDC out

Ground

Ground

OC|OIN[O|O]|A]|WIN|F

USB power

USB_DP

USB_DM

Ground

This is a standard USB (“B”) inter-
face. A commercial, off-the-shelf
USB cable is acceptable.

AUX
DB15F (high density)

o000 O

@ 1000008
sC0000E

(panel view)

Pin Function
/START, CC to ground
+Status out

/EVENT, CC to ground
Ground

-Status out

Ground

(N[O |WIN |

15V IN
(ECG.2B.304.CLL)

(panel view)

Pin Function
1 +Power (15 VDC)
2 -Power/Ground

3,4 Ground

support@dtsweb.com
+1 562 493 0158

March 2010
©Diversified Technical Systems, Inc. - All Rights Reserved



(@SENSING

APPENDIX G

SLICE Ethernet Interface (El)

The SLICE Ethernet Interface connects 1 or 2 SLICE systems to a PC via Ethernet.

TIAAE TIME

= OXO,

iy

SLICE ETHERNET INTERFACE

DTS

(EyseEnsING @

DAS ON

Input power is over voltage

Correct input power applied

System boot-up

System on

All SLICE systems
are recording data

* You must pull out on the switch before moving—do not force.

support@dtsweb.com
+1 562 493 0158

March 2010

©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE Ethernet Interface (El)

SLICE 1 7 SLICE 2 AUX
(ECG.2B.312.CLL) DB15F (high density)

00000

@ 1000008
sC0000E

(panel view) (panel view)
Pin Function Pin Function
1 /ON 1 /START, CC to ground
2 /START 2 +Status out
3 /EVENT 3 /EVENT, CC to ground
4 STATUS 6 Ground
5 6.5-15 VDC out 7 -Status out
6 6.5-15 VDC out 8 Ground
7 Ground
8 Ground
9 USB power
10 USB_DP
11 USB_DM 15V IN
12 Ground (ECG.2B.304.CLL)
This is a standard Ethernet (RJ45) (panel view)
interface. A commercial, off-the-
shelf patch cable is acceptable. Pin Function
1 +Power (9-15 VDC range)
2 -Power/Ground
3,4 Ground
support@dtsweb.com March 2010

+1 562 493 0158 ©Diversified Technical Systems, Inc. - All Rights Reserved
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SLICE Grounding and Shielding Overview

Electromagnetic Interference (EMI), Radio Frequency Interference (RFI) and
Electrostatic Discharge (ESD) can seriously degrade the performance of
electronic equipment if not addressed. DTS SLICE systems contain protection
for EMI/RFI/ESD, however, many dynamic testing environments
(pyrotechnics, blast) are partlcularly noisy and require the utmost attention
to grounding and shielding practices. The following recommendations are
intended to maximize protection and keep systems functioning properly in
the harshest environments.

Ground all DAS equipment, power supplies and sensor mounting fixtures
whenever possible. This is an extremely important step toward ensuring the
best performance from your SLICE system.

e Always connect a cable from a good Earth ground to the test article, test fixture or
instrumented vehicle. Not only does this help divert potentially disruptive electrical
energy, it is also good safety practice. For remote testing applications, a metal ground
rod driven 3 ft into the soil can be an effective Earthing device.

e Ground all SLICE enclosures to the test article or vehicle
e Install ground cables between all SLICE Stacks and the test article or vehicle.

e Install ground cables between electrically isolated test article/sensor mounting surfaces
and the SLICE Stacks.

DTS
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SLICE Grounding and Shielding Overview

Shield sensor cables

e Use shielded sensor cables. The shield provides a path for EMI/RFI energy to flow to the
DAS ground and enclosure, thus reducing effects on sensor signals.

e Connect the sensor cable shield on the DAS side only to the “Shield” or ground pin on the
SLICE.

= Do not connect the shield at both ends. Connecting the sensor cable shield at both ends
will cause large ground-loop currents that can increase noise or cause damage.

e PC Grounding?
e This is more important than you might think.

e |If the Laptop used to communicate with SLICE is powered from a source that has a
significantly different ground potential than the SLICE system, communication with the
SLICE can be impaired. In severe cases damage to the laptop or SLICE can occur.

= Either run the laptop on battery power or use a voltmeter to make sure the AC outlet
ground is not at a significantly different potential than the ground connected to the test
article or vehicle.

e Carefully consider routing and cable design for any high current signals to air bags,
cameras, lights, etc.

e Route these cables away from sensor wiring.

e Cross sensor wiring at 90° angles if the cables must cross.

DTS
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Recommended Grounding Architecture

Vehicle Body or Test Article

T —

connected Sensor Cable DAS MOuntIng Plate m
component

m here \
Q\ Ground Cable m

‘ Sensor

as a dummy

Isolated metal
m structure such

Ground Cable to “Earth” /7;7

Earth

DTS

www.dtsweb.com © 2009-2010 DTS Principles of Dynamic Data Acquisition



Cable Installation Recommendations

e Flat braided ground cable has lower impedance than typical round
wires and hence makes a better ground connection.

e Never assume that connections are good until you check them with
an ohmmeter. Should be <1Q for short runs or <5Q for long runs.

e Ground cables inside test dummies should be braided type with a 12-
gage equivalent size.

e Ground cables from a test article or vehicle to the SLICE Stack should
be braided strap type with a 15-gage equivalent size.

e The cable from a test article or vehicle to the Earth connection
should be large enough to create an a low impedance connection
given the distance between Earth connection and test vehicle. 8 to
12 gage equivalent is common.

e |If braided cable is not available, any ground wire is better than none!

DTS
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Braided Cable

e Alpha wire company makes suitable flat braided ground cable
iIn 100 ft lengths. Similar cables from other companies are OK.

e Alpha part number: 1230 SV005

e 3/16” wide, 15-gage equivalent
e Good for SLICE Stack grounding
e Available from : part # A1230SV-100-ND

e Alpha part number: 1232 SV005

e 3/8” wide, 12-gage equivalent
e Good for test article grounding
e Available from : part # A1232SV-100-ND

DTS
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SLICE Bridge — Sensor Interface

Excitation Source
* One per channel
* 5-volts standard

* 20 mA continuous
« Short circuit safe
* ESD Protected

Excitation
Check
Circuit

A4

+sig

pue uoI193]101d

-sig

uons|dwo) abpug

Shunt
Check
Circuit

Differential

Instrumentation

Amplifier
Gain 1-128

DTS

www.dtsweb.com

Electronic ID
Interface

DAC used to null
offset. Must zero
to <2% A/D f/s.

Basic Analog Features
1) 0-5 volt Input Rage
2) Gains of 1 to 1,280

3) True Bridge Completion
4) 60KHz Bandwidth (max)
5) ESD and RFI Protection

9-poles of Butterworth filtering

Multi-function
Summing Amp
(Gain 1 or 10)

2-pole
50 KHz
Filter

5-pole

| |1Hz to 45 KHz| |

Adjustable
Filter

2-pole
50 KHz
Filter

16-bit
ADC




Standard 4-wire Bridge Connection

-SIG

-EX
Shield” Excitation
5-volts 20 mA
N +EX l 3K
’ ‘ 3 Half-Bridge Switch
—EX 3K | AN
rex 5 /
+SIG N
of -sig SBe_nsor +sig 1
ridge e
\ 1 _sSIG Amplifier
2
Y Shield 2.5V
[ 1
i #= 6 -ID
@&; Sy +1D I;).\' Electronic ID
N Interface

\ 1/ )D , S Sensor Side € - Internal to SLICE Bridge

www.dtsweb.com



Strain Gage 3-wire Connection

-SIG

Excitation
5-volts 20 mA

Interface

Amplifier

2.5V

+EX 3K
3 Half-Bridge Switch
350Q 0.1% _EX RN
AN 5 /
+SIG
350Q Gage 1
=SIG
2
7 1
U8 g 1D
%“ “x
’ s o 4 +1D ’\.)! Electronic 1D

DTS

www.dtsweb.com

Sensor Side <

-> Internal to SLICE Bridge



Strain Gage 2-wire Connection

-SIG

Excitation
5-volts 20 mA

350Q Gage

DTS

www.dtsweb.com

Interface

Amplifier

2.5V

+EX 3K
3 L .
350Q o 2al-f.B:dge Switch
0 —_—
0.1% 5 y
+SIG
1
=SIG
2
! L
S B a= _ID
s S \.)!_,_ Electronic ID

Sensor Side <

-> Internal to SLICE Bridge



Measuring Large Voltages - Example

G External
Voltage

Lemo Plug

|:5V! +EX 1

+ SIG

Amplifier
SIG

SLICE Bridge fOV) - EX )

Approx MAX Resistance | * Sensitivity
External Voltage R mV/V
ymax * Sensitivity calculation....
+/-20V 45.3K 99.404
+/-40V 95.3K 49.850 S X 1000
G5 +R)
+/-60V 150K 32.258

DTS

www.dtsweb.com



Appendix J. Software Information

Contents

e | Overview
e 2 XML Structure

¢ 2.1 <Test>
0211
<Modules>

-2.1.1.1
<TriggerSampleNumbers>

-2.1.1.2
<Channels>

©2.1.12.1

<AnaloglnputChanel>

Overview

The .DTS file is an XML based file that contains information about the overall test and the individual
channels. Some of the information may be redundant with information stored in the binary channel header.

The attributes and relationships of each XML node are described below

XML Structure

<Test>

The Test tag is the outer most tag. It's attributes describe details common to the entire test. It contains the
following attributes.

Name Data type Description
1d String The name of the test, typically the same as the .DTS
file name
Description String The description of the test provided by the user.
InlineSerializedData Boolean
Guid Windows UUID string A unique identifier assigned to each event
<Modules>

Within the Test node will be a list of modules contained within a <Modules></Modules> tag. A module
corresponds to a data acquisition system - for example an entire stack. Each module will have it's own
<Module> tag with the following attributes.

Name Data Description
type
AaFilterRateHz Integer

XML Structure




SLICEWare DTS File_Format

The name cut off frequency of the hardware anti-alias filter
used during the test

Number Integer |A sequential number assigned to each module within the test

SerialNumber String  |The factory assigned serial number of the base

The number of samples stored in each channel file. This will be
fewer than the number of samples originally requested by the
user if the data has been sub sampled or if only a portion of the
data was downloaded.

NumberOfSamples Integer

UnsubsampledNumberOfSamples |Integer |The total number of samples collected during data acquisition

The number of seconds of recorded data that the user requested

PostTriggerSeconds Double after (=0,

PreTriggerSeconds Double The number of seconds of recorded data that the user requested
before t=0.

RecordingMode String Ei.ther the valqe RecorderMode or CircularBuffer. Other values
will be added in the future.

SampleRateHz Integer |[The rate at which sampling occurred during data collection.

The sample number at which the start signal was first detected.
StartRecordSampleNumber Integer [The value will always be 0 when
RecordingMode=CircularBuffer

NumberOfChannels Integer [The number of user configured channels within the module

InlineSerializedData Boolean

<TriggerSampleNumbers>

This is a list (possibly O length) of trigger sample numbers. In the circular buffer case there will be one trigger
sample number. In recorder mode the trigger is optional. In the case of multiple event mode, there may be
more than one trigger sample number.

<Channels>

The Channels tag contains a list of channel elements. It should have the same number of entries as

NumberOfChannels in the Module tag. The type of the child elements will depend on the type of signal
conditioning SLICE used.

<AnaloginputChanel>
The AnalogInputChanel tag corresponds to a Bridge SLICE channel.
Note: There is a typo in the tag name. Channel is misspelled. It is left for backwards compatibility.

Many of the attributes indicate how the channel was configured during the test. The AnaloglnputChanel
element has the following properties:

Name Data type Description

ChannelType String This identifies the representation of the data contained in
the .BIN file. Currently this value is always expected to be

<Modules>




SLICEWare DTS File_Format

DTS.Serialization. Test+Module+AnalogInputChannel

The channel number within the signal conditioning unit. In

Number Integer a Bridge SLICE channels are numbered O - 2
Start Date Currently unused
Bridge String Either FullBridge or HalfBridge
BridgeResistanceOhms Integer The specified bridge resistance used during the shunt
check.
ChannelDescriptionString String The user provided description for the channel
. . The user provided description for the sensor. Currently the
Description String . .
same as ChannelDescriptionString
e The sensitivity of the sensor in either mv/V/EU or mv/EU
Sensitivity Double . . o
depending on Proportional ToExcitation
The requested filtering to apply to this channel. Stored data
SoftwareFilter String is unfiltered, and this value must be used to apply proper
filtering. Typical values are "1650hz" for CFC1000.
Proportional ToExcitation Boolean Indl.cat'e s1f the ogtput qf thl? SENSOT 1S propo r.tlonal o
excitation. Used in conjunction with Sensitivity.
(Optional) Indicates if the data should be inverted before
IsInverted Boolean presenting to the user. If missing, this attribute is
considered 'false’'.
(Optional) Indicates if the data stored on disk is at a lower
IsSubsampled Boolean sample rate than the original data collection. If missing,
this attribute is considered 'false’.
ExcitationVoltage Strin Indicates the nominal excitation voltage. Valid values are
g & currently Volt5 and Volt2.5.
Eu String ;l"he l;l‘Stj,'I' [:row'cvled En%meerlng Units (EU). For example
mm", "g", or "msec2
SerialNumber String The serial number of the sensor used with this channel
ShuntEnabled Boolean Ind?cates. if the user requested the channel be shunted
during diagnostics.
RemoveOffset Boolean Indicates 1f the user requested hardwar.e offset
compensation be used during diagnostics.
Identifies the type of software offset compensation that
should be used. If the value is "UsePreCalZero" then the
ZeroMethod Strin Pre Calibration zero value stored in the channel file should
& be used. If the value is "AverageOverTime" then an
average value computed from the channel data should be
used.
ZeroAverageWindowBegin Double If Zer.oMethod:AVerageOverTlme? this is the beginning of
the window to be used for computing the average.
ZeroAverageWindowEnd Double If 'ZeroMethod=AverageOver"Flme this is the end of the
window to be used for computing the average.
- A value provided by the user that should be subtracted
InitialEu Double from all scaled data in addition to the selected ZeroMethod
UnsubsampledSampleRateHz Integer The sampling rate used during data collection. Valid only if

IsSubsampled=true

<AnaloglnputChanel>




SLICEWare DTS File_Format

(Optional) If a shunt test was performed, the actual

MeasuredShuntDeflectionMv Double deflection of the shunt
TargetShuntDeflectionMy Double (Optional) If‘a shunt test was performed, the expected
shunt deflection
(Optional) The measured excitation voltage, if available.
MeasuredExcitationVoltage Double Used by SliceWARE for scaling proportional-to-excitation
sensor data if "factory" excitation voltage is not available.
(Optional) The factory excitation voltage, if available.
FactoryExcitationVoltage Double Used by SliceWARE for scaling proportional-to-excitation

sensor data.

<AnaloglnputChanel>




€ )SENSING SLICE Base Firmware

Update Procedure

To update the SLICE MICRO™ or SLICE NANO™ Base firmware, you need:

1. Hardware: SLICE USB cable or SLICE SSI Cable Kit.

2. Software: ZIP file (e.g., eSensing Firmware Updater 1.06.zip) extracted on your
PC. The ZIP file contains the SLICE Firmware Updater program
(eSENSING_FirmwareUpdater.exe) and required support files.

3. Firmware: Firmware version (e.g., SLICEBaseFirmware BASE_00G6.sfw) you
want to install.
4. Procedure:

1. With PC on, connect the SLICE Base to the PC via USB. Power-up the SLICE

Base.

2. Start the SLICE Firmware Updater (eSENSING_FirmwareUpdater.exe). The
screen will show the serial number of the connected Base:

o= e-SEMSING Firrnware Updater = | =[]

- Update Mode

Firmware Version: [0GE

support@dtsweb.com 24 March 2010
+1 562 493 0158 ©Diversified Technical Systems, Inc. - All Rights Reserved



SLICE Base Firmware Update Procedure

3. Press Update Mode . The SLICE LEDs will flash. SLICE will disconnect, then
reconnect. The internal ID of the SLICE Base will be shown:

I =

a- e-SENSING Firmware Updater EI@

‘W Pwsb#vid_1cbS8pid_D008HE681dB4T6A04 1HF55ef 353-5@

Firmware Version:  Bootloader/00B3

If this does not happen after 30 seconds, close then reopen the Firmware
Updater program.

4. Press . Select the file (e.g., SLICEBaseFirmware BASE 00G6.sfw)
you want to use for update.

5. Press M,' The progress bar will show the progress of the firmware
update. When the update is complete, the SLICE Base will reboot.

6. After reboot, the serial number and new firmware version will be shown. The
status bar will indicate that the firmware update was successful.

P )

a- e-SENSING Firmware Updater = |[ B[]

BAS0119 - Update Mode

SLICEBaseFimware_BASE_D0GE sfw

Firmware ‘u’ersiu:un:
Elapsed Time: 15042.5041 nf_Update Succeeded: True_D

support@dtsweb.com 24 March 2010
+1 562 493 0158 ©Diversified Technical Systems, Inc. - All Rights Reserved
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DECLARATION OF CE CONFORMITY

Description

Model

Data Acquisition Module

SLICE MICRO Base

Data Acquisition Module

SLICE NANO Base

Data Acquisition Module

SLICE MICRO Bridge

Data Acquisition Module

SLICE NANO Bridge

Data Acquisition Module

SLICE MICRO Accel

Data Acquisition Module

SLICE MICRO ARS

Back-up Battery

SLICE NANO Stack Battery

Back-up Battery

SLICE Supercap

Distribution Unit

SLICE Distributor

Distribution Unit

SLICE System Interface

Distribution Unit

SLICE End-of-Chain Terminal

Distribution Unit

SLICE System Interface Auxiliary Terminal

The undersigned hereby declares that the products listed above, manufactured
by DTS, Inc., Seal Beach, California, USA, conform to the following directive

and standards:

Applicable Council Directive: 89/336/EEC - Electromagnetic Compatibility

Applicable Harmonized Standards: EN 55022:1998, EN 55024:1998

Stephen-Pruitt, President
DTS, Inc.

—_1

Date

]u&\\/ <y, Dorn
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SLICE User’s Manual
Revision History

Date By Description

24 Feb 2011 EKK Modified sections 2.3.11 and 2.3.13. (Version 1.0d)

7 Feb 2011 EKK Added PDF bookmark for CE conformity page. (Version 1.0c)

6 Dec 2010 EKK Updated Appendix D (SLICE System Interface (SSl)). AUX connector pin
assignments completely revised (pg 2). Added SLICE mating connector P/N and
removed content on right half of page (pg 3). (Version 1.0b)

9 Aug 2010 EKK Added Declaration of CE Conformity. (Version 1.0a)

10 May 2010 EKK Initial release. (Version 1.0)
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