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Sawyer Reach

TOP DOWN VIEW

103cm
JO CENTER TC
END OF ARM CENTER

5.0deg

10.0deg
O LIMIT DIMENSIONS

JO CENTER TO END OF ARM CENTER

SCALE 1:16

NOTES:

1) THE VIEWS ON THIS DRAWING SHOW THE REACH ENVELOPE OF THE

SAWYER ROBOT WHEN ALL JOINTS ARE AT THE ZERO POSITION (IE: CENTER OF THE
JOINT LIMIT).

2) THE CENTER OF THE JOINT LIMIT FOR THE JO AXIS (LEFT, TOP DOWN VIEW)

IS LOCATED 180 DEGREES FROM THE FRONT FACING ORIENTATION SHOWN.
MANIPULATING THE OTHER JOINTS IN THE ROBOT ARM WILL ALLOWS FOR POSITIONS
WITHIN THIS AREA TO BE REACHED.

3) THIS DRAWING DOES NOT SHOW THE COLLISION DETECTION/AVOIDANCE
AREAS OF THE SAWYER ROBOT. ROBOT ARM WILL DETECT AND AVOID POTENTIAL
COLLISIONS WITH THE HEAD AND BASE.

SIDE VIEW

85cm 102em

m
J1 AXIS TO END OF ARM
TM.AX REACH POINT

125cm

J1 LIMIT DIMENSION:

136.0deg

Sawyer 2 0t2 7]




i
R gl
Q ol
) 100
30 _
2 = H=
) 1o v
" o S o &
9 e
m ) S __.__ 0
2|1 «— 8 A 0
¥ 9 ) a2
17 9 - R B
2 4/.3_ ) wUJo
s |3 5 - W 5D
S|t - 0 =
Z|3 3 Ell S R
5 H = o0 U
-l .__o WM @ cl.==
3 < ~ <F _%_ =
". o | = o wmgh
m . a KJ D._A
m - o MR
: 0 FZz y>w®
i - <t = ol o
: \r mw U
; S Wi I o
o : 3 b= o J) U0
5 m © y R oop uhors
g g Lol oy oF O ol 4 K
5] F Ul AR © Kq ~ IH
o i ® Kows 5
S lﬂ-m ] _H_n_ I =D A _._._._ﬂ
z m K ol ; o3 y
<I S WA o b
& K : Al Iy = <k K
N -l m O 2 — |_k|O __o_v._ —_— L -
z = D_x = o__.__ ol ioll mlu._H
= N Rr Mﬂ AN
S N oy~
_- f-
w 5 10 s % ]
3 m < MH_ =)
20 W O i
SRl

Intera 5.3

Sawyer 20220




P

X0l O JtZH 0lso

=
=

ot Al L.

2d

e /IXIE THAl

0

2

1 It £0{sLICH

Ok

o
[==]

ioll

oI

ot
K

ot 2 Sawyer

=22l
=

Intera StudioWl A TOIE EHS

I
o3
3
i
i

H

tEl LCD CIAZ¢d012, GUI(Graphical User Interface)Jt At S

NP
S

—_

]
<0

P O U, 220 8301 HAM U= O 20

XX
(=i

LICH 280t

Rr

LICt.

|.

350k JtE 2l &g

=
=)

SLICH

A O]
T M

It

HAIE 2t HEIECt= & JHA 2&

Q0= I

=9 S

I}

[e—)
=4

SL=ZE

|01 LICH REIE 2E0AM o= &8 HES 0[S0l et At

= O
— —

4 UCH

== o
Sxg

& LICH.

11

[

J

ez IHEH =2

LICH &

g5

pS|
=

Ole 22 Hl

Ol =IHXIH SXIotd AL,

St
IS

ot Xl DHEAI2. N

Intera 5.3

Sawyer 20220




ZHEEH

HEZ2 = ZEE (SawyerE M O{ol= Intera 2ZEF0| &M, 1/0, AS HZ L 80 2HE M@
A& X E g1 USLICH 2HE Z 2= Rethink Robotics Sawyer 22 U &= 2 X (0l: A8H0 = =
USLILCH

SawyerE X I AEE2 3J| S22 L iD| M ZEES YU LE JtelXl E =S F2SHAAIL
Oldst ZEE Jtel= A0l L0 HAEEHI SHI2AH &1 &= UASLICH

ee=: SE-

1010y ZEX
o8 WCHA HE

30 A ALZ 201

-2USB 2 E

(13 ]
Sawyer 202 J| \_ ) Intera 5.3



o2 L

-dd - (4x) 32
- 301 g -89 Loy

-BICIR

X

Intera 5.3
Sawyer 2 0t2 7|

€



Sawyer 20220

LHBI A0 E
WHIOIEE 20 A= S 2 AFS X AEHHI0IAS JtelZULICH StsE 2020l A1 StusE =
A HHO ASLICH 2 HBIAIOIE = HEAIS, HE 50, 8501 =& 01 142 L ELICH LHHIAO
HE AlSdl ot s8= AdE6t) 8 & UsSLICHL 88D £80|2 &2 HE(E= HES S
ZHE)S 2% WHIANOIHS HEAISOI AZLICH
7N\
| 15 Intera 5.3



=
j—

T2 H

~—

& £&0

=
—

3. NZ-G H

E
—

4. X H

=
—

5. Rethink H

uJ

80

6. At

ioll
<
S
ol

o o3
<
o0
o<
ﬂ.m I

LICt.

b

sd 240l OIS &
Ct20

&l
[
c

20 ERESHEG 2EE

OlHES 2
ol 0Is0I O # XA & += UsLICH

uiJ
ul
™

M
= I
&

SLICH

:oll= Adel Hl=E EAlote®

=
e

5. Rethink H

A0 Jls S=01 Lt

| 2

ClAZSdl0

b

et oll= A0l E=2E L0

ol = At=ELICH

Intera 5.3

o )

Sawyer 2 0t2 7|




I
o ol =
=z 4 o
D o -
ol g g
: o koo B
.W H_.___%: wm m|ﬂ <D o% K
§ J = U AT :E_I
% - T 03 <
. B gdca 0
o o B 10 H 2 2 s
5 5 . ic H 2 ) Er
t ~N o ol RO R e o
: S ) O 0 = )
: £ W T I U4 X0 0w 5 m
2 2 B = T ol — <0 o0 g
F c e Y SR 5% o
£ S O R e A AR
: £ W = o oy Ul o R
s & E:, _muu;l_ wo o < H= =
=3 v__ﬁanalxn__ﬁ mwm
o = <5
I :_ﬂgém 5 =
& <l W EM...E@ i
m TR S M g ol o2 1|
2 na O ER B 5
i ko =1 = oo t
= W O oy U0 e ¥ o)
2 wo o0 = < o
[ = D D ) 0
G} Ul KM u,n___ — w_. 4o W =~
o Mwusy e
= hS g P il
ORI =1 & — 5 &
o T = O
Ly omw wy N g5 3 &
= ows 5 25 &
w o 2 o35 YT ng e
= oy Al = = N
ﬂ@ﬂ w s TR MAT%
ws 2 Moo
U > oo
’ frigdcEe. 35w
O =3 KRG S 7 )
w TR E LT R
0p) .:_M ﬁw M ) m : _E .
m._.. o faa) ° ° ° — Ol— -+
o ) S
Il =

Intera 5.3

SRS LHU MRA0] N

Sawyer 20220




X

—/

O

—

&=
[=)

o

Rethink 22
SHZNH 24

J3 Edl013 o X

J1 24013 oH Al

Ol LIAE AMEGHN &1 SH
NE HsolioF &LICH 0E Edf
USLICEH

il =22

| S5 X ELICH

Sawyer 2 0t2 7]




&

ZeE AM AL

e ClickSmart Z%2 = 0{ ¥ H

o MY IS

e E-EX HE % 3m(10LIE) AHOI=

o 2R ZAIAY AIAE D SH AFE & = Landmark #1-4

3 2dI0IE
Sawyer T2 22| £+ Z2l0/E= ISO 9409-1-40-4-M6 AtFOHl [THet &2 H =l RS LICH

Sawyer 2 0t2 7]

EREF SUOEN= 22 2 S22 20 F&ot= O AtEotJ| f18t 412 M6 AdE 23
Ol ASLICE Ol FH S9N M2 ZO{0F ELICH 2RE 2 =72 1 Wt X 228t A
S S AMEdH gemm 2HZ2 0| EEE &= USLILCHL
=9
o ZRL Z EZ0| SHIZ AN SEZ HHol ZOHM UK QG AL,
e ZXREZ E T FUMOIIXI ZH 22 EHE A S M0 QMK XS
SHIEA FEE D 2EEN UK AT AIL
o Sawyer2 £ X0 &3 JdclHI EE N U=z B Sawyerl| S 2 Al AE0
MRE 2D 22& X A2 0 20 D120l 90 PSIE =6t R == F9|6}
AL
7N\
:\ 19 Intera 5.3



2 \
= 9 s
g < B33
o g .
a
a
v —
1A
[N
127 M6x1.0T 6.0 (X4)
06" 3912 1) Ts0—of | [ SECTION A-A
Loy
REEEVINES
e Rethink Robotics ClickSmart 12| I|E M S
o Sawyer Et& [
e Landmark #5-20 - 22 Z XA Y AlAE
e Robot Mounting Plate - 2+ & Cf 810| Sawye rE FLSHH BIXISH| /I8t 2%

7

\°

Sawyer 2 0t2 7| \2_

Intera 5.3


http://www.rethinkrobotics.com/accessories

1of

KJ

—_

oJ

il

o

o
b0

e 9

X0 J1H 2 &

PNy
<]

F=9:

& H

=
—

A Gl
HOF & &XID¢

ZSE AsUICH HHIE Hsot)| ol 2 =M 2 & U

00

H 0o

2t 0IE & X6t <19l

PS=]
S

o)

7
ur

ol
160
ok

ol
Rl

Sawyert ot™

H n
i —

Jx
{0 _-
o3 m
M4
nl s3
0] =
S
ol
Rl
Dl Jjo
S A
N
o) <k
w0
— KD
T o
g
=
O._ o“_o
R =
<0
0 R
LUy
Ul =
™5
DL
Rl Wl
w ™
oF O

Al
(=]

& 2l ot

il LI Rethink Robotics 01|

S SO X

Dozl

Intera 5.3

Sawyer 20220




&

Sawyer Al & 6HD|

Sawyer & &

Sawyer Z'Intera 504 [H&t It & JpAM & £ & S 2= &4 2210/ AIEAF I10/1 &
(mfg.rethinkrobotics.com/intera) € & & o} = 20/ £=L/L}. Rethink Robotics
A& HOIAE CFE 0 & &L L Rethink A/ &

hy

HU
ol
Mo
ux
ﬂ
ol
N
JA
Om
ol
S
Bl
2
It
HO
x
2

SR EN HSE X tEE ZHIELICH X&O et 2EU(F2e R)E
L 80otl) SawyerE ZE U £= 0l Halst A HU HZ&HLICH
o 12 JIEN 2= XNE0H Wet delHE EXIg LIt

Sawyer= =& 8Kl H

H 22X XS JqALD 22

LICt. Rethink Ol A HIZ& A& H Ol
o

SS8X0 2 = UASLICH

=
J
80
rr
iU
bl
z
o
o
=
=

%)
Q
=

<
@
rr
=
2
>
Q)
|
N
~
2
>
)
0
0z

g

Pl

0 [

Sawyer Al &5t :\32/} Intera 5.3


http://mfg.rethinkrobotics.com/intera
http://www.rethinkrobotics.com/support

tﬂ- S|

—/

o

22 WHIHOIH 2EZE= ME

ol

HER SES AEIGHH Sawyerl MRS &2 == JUSLILCH

Sawyer= Bl 2l AlOl Sawyer AF00IEHS MES 2= U AIEE = U

= N
U CH E-EX ¥Xl= Sawyer2l 2ES2 & X0 HOI=SE AZ LN UN FHGHA g = US
LICH E-E Xl EXIE Xt SawyerE A Sot= s 26t OcdiE R0l BHXIoHK == oty
AN2.
Hl2af AlGIl Sawyer2l & & :’CEAC ZHENAM 2clottd X AIAE0 et 83 S=2= HME =
USLICH & ZHEES Sawyer s S0 H26H)| 02 2HEN HEoth EEZ GHYAIL

Sawyer A 7|

ZEE2 M3 HE= =L BLICL ol=2f 2t0IEJF AKX 12 Sawyer LI A Sl 0[0l 3= 22 0I Lt
Bt 20| 2E AIFAS AIZELICH

p— | —
® @

Twist joints or press selector knob to wake arm .

O L B N e e e

2R0| AR BAUMC 2 ZOE RIXS DHAGHD QIAE & UEE R0/ SY AIBAS 48
BILICH Ol AlBA SOF 2t ROIEE 5 It OIS ELICL 5Y AIRAS ARG 2RBO| M
Ol 2018 SEUCL 2REO| 2t ZEJ SHYLICH

Sawyer Al ZGtD| \__/ Intera 5.3



e e - —

Twast joints or press selector knob to wake arm .

Ol =Moo 2 HELICH Ot

HAIS

AELICH

= H

4

(H0

-,

]l
K

(LHBIAIOIE 20H,

A

Ol AAEE= M JH2e =22l & e T Ol

Sawyer (|

Aol AUSLICH WBIHOIE =

LICH CHE ot =

ZEU UAs

Sawyer £

otLi=

LHEIAIOIE]

HA

0l Sawyer CIAZE 0] 0f

St
S

HOl2t Olel HESZ A ELICH 88 A

AKX
Ty

Ol AtE &=

N HEotE
& LICH

ol AsULICH

Al
E]l

+

AtOl 2l Sawyer

]

L

JU
H

ol
0p)

J
Kk

ol
o0

9]

ol =JHEULH 2

1 Mgt

C
=}

2D
2
0l
2RO HE -G

Ok

EXZ0|

2]

DA FHEAL, 28

"HZ2-G" 252t FELILHL

I

X
=]

===}
T =

2 ot=

Ol A

AH

=
=

=
[

=

o XIH =25t #1 I LICH

ok
ulJ

LICH. OlMl H

ol

RT
0l

=2
o

t& = Sawyer

2 2Z0A

Ol

= 2EQLIC.

75}

&

i
i

o

LHHIHIOIE Sl O HES 2l =d M=Z-G

Intera 5.3

Sawyer Al &GHD




[0 =)

x

H

= Ol
il

®

jJ

H

A HZE MH FeE XS EFE IR

FS ALAICE

gts
oSS

(OIH, 2EX, &= 5)2 AKX

FfHE =AEUCH 222

gts
oSS

Intera 5.3

ol

Sawyer Al &



&

Intera 5 Al &6}

!Intera 5 0l LH5F T}E AlA 8t &L FEE & 2t AFEAL JF0/ =

Sawyer 2 S
210/ £5 L/} Rethink Robotics

(mfg.rethinkrobotics.com/intera) € & £ o=
A& B O/ A= OFE 0 2 =L/ CF Rethink A/ #.

Ol &2 XIS M0l Sawyer RS ZHEHO HZSHAAIL.
1. ChO| = E(straight-through) CAT5 & = CAT6 U ERZ A 0|22 StZ &2 Sawyer

HES AR 2 RJ-45 ZEN HZELILCH

—=

2. JOI=22 UHE & €= BFHU HZELILCH
i UHESRIE Sofl 20 22 =& ASUICEL 012 RN = 221 PCIOL & U
FUHERAIN AZE O QAN OF ELICH HIETJE/C\JEI DHCP MBIt 220 S22 IP =
A5 SEEULCLPCY M ZEH0I HERD ABIUIM EHIP FAE =S0tEE 24 L
A ae ZBL01E +=6t=5 24oH0F &LICH

Intera 5 Al %ot \ 26_‘_ 2 Intera 5.3


http://mfg.rethinkrobotics.com/intera
http://www.rethinkrobotics.com/support

&

Sawyer LHHIHIOI&l = otLt0I Al Rethink & S =ddE Ade H=E
HAIEUICH

remote
access

M TOOL PLATE

[}
t
o

(@]

LHEIAHIOIEH A3 IE MESIH ZE li= SES SEELICL 32 E0A
Sawyer2| IP F=AE E01E = U5 LICH
& B2 20 IP =40 EAlE = Ol 30~60% 8% Z&ILICH IP =240t LIEFE LRI &

A
i g
Sl s8S 0 H L0 E =5 UASLICH

IP £ 192.168.52.226:3000, MAC:50:9a:4c:5a:8c:04 11:34:45 EDT
== A Netmask: 255.255.254.0, Gateway: 192.168.52.1
T = 192.168.112.56, MAC:00:0a:7:a0:26:3b 06/04/2018
] Netmask: 255.255.255.0
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192.168.52.226:3000, MAC:50:9a:4c:5a:8¢:04 11:39:42 EDT
Netmask: 265.255.254.0, Gateway: 192.168.52.1 06/04/2018
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Profinet

Profinet Device Name: qa2

IDs Usage
Controller Serial: 021712CP00063 Runtime hours: 1367:33
Robot Serial: 021709RP00143 Total Uptime hours: 4364:49

Version: Intera-5.3.1.123-.0-0524600e
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Language English ~
Length Millimeters ~
Angle Degrees ~
Mass Grams ~
Time Seconds ~
Translational Speed mm/s ~
Translational Acceleration mm/s"2 ~
Rotational Speed deg/s v
Rotational Acceleration deg/s"2 ~
Force Metric, radians ~
Show "track cycle time’ For parent nodes only ~
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D MOVE_TO_1

name move to-1

timed mave

number of retries 1

MOTION v

move type Joint v

motion preset fast v

endpoint elect endpoin ~

Comments ¥

Enter comments here.
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JOINTS

head_pan ——e&-0 deg
right_j0 ——e— 65.91 deg
right_j1 ——a— -20.2 deg
right_j2 —ea—— -70 deg
right_j3 ——e— 74.3 deg
right_j4 ——e— 72.4f deg
right_j5 ——e— 78.9¢ deg

right_j6 —e—— -85.3 deg
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¥ i pattern-8_fixedFrame
¥ i pattern-8_movingFrame

B move to-31_pose

B move to-34_pose

B move to-48_pose

¥ i pattern-9_fixedFrame
¥ i pattern-9_movingFrame

B move to-37_pose

W move to-40_pose

¥ i pattern-10_fixedFrame
¥ i pattern-10_movingFrame

B move to-51_pose

B move to-54_pose

iii active endpoint frame

Add Frame
Name
Parent base frame =

Add
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FRAMES

¥ iif base frame

i active endpoint frame

~

Paosition

Name Frame B

DELETE FRAME UPDATE FRAME
. [J Leave Children In Place

'

1 Parent base frame X

D Preserve Transform

{inl x 26772 y 15.069 7 19312
v v v
Retation ~ -~ ~
{deg) Rx 17906 Ry 152 Rz 1785
v v v

Increment g o0
[pesition]

inlncrement 544
[rotation]

Update Children

Reference
Frame

base frame ~

Add Frame
Name Name
Parent base frame ot

Add
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DEVICE EDITOR

& TcPOUT [ ]
& TCPIN [ ]
& Robot 10 [ ]

=AM AEH EAISOI X0 SHEEN S4lotd UASS LIEtELICH &2t 2 S4lotd /UK ES= U
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DEVICE EDITOR

type modbus
ID 10
name Robot 10

ip/hostname 203.0.113.129

INPUT PORTS

name prefix
signal ranges

OUTPUT PORTS

name prefix
signal ranges
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DEVICE EDITOR

Choose tvoe of device

Modbus £ = TCP/IPE & & &fLICt.

DEVICE EDITOR

type modbus
ID

name Device Name
ip/hostname IP/hostname

INPUT PORTS
name prefix
signal ranges eqg. 1-7, 1010-1018
OUTPUT PORTS

name prefix [
signal ranges e.g. 1-7. 1010-1018

ADJ] 0|01 Xl= Modbus & X2 &X| HED| ELICH M EX0= A XE 0ISHHIP=A0E
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SLELICH

D
name Device Name
T
Sawyer will connect to a device w
ip/hostname IP/hostname
ENTER A VALID 17 ADDRESS [E.G. 192.168.1 1] OR HOST
port 4000

UNPACK DATA - IN
DEFINE DATA- IN.
PACK DATA - OUT

 DEFINE DATA - OUT

USER VARIABLES

Name

Data Type

Data Saurce

Default value

Can be modified?

g
N
Ui
0z
0x
il
-
[w

+ Variable

*Invalid Variable Name

nieger v

@ Value

(O Reference Another ltem

Read write, task can chang
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SHARED DATA

w Electric Parallel Gripper
# force_response_n : -0.5
# has_error : false
# is_calibrated : true
# is_gripping : false
# is_moving : false
# position_response_m:0 mm
# calibrate : false
# cmd_grip: true
# dead_zone_m:2 mm
# derived_target_ul1é: 0
# go:true
# holding_force_n : 3.33
# Object Mass - Electric Parallel Gripper Tip: 0 g
# position_m: 41.7 mm
# reboot : false
# speed_mps: 1.5

w Node Variables

+ % <global>
enableExecutionTimeLogging : false
enforceGlobalSpeedRatio : false

globalSpeedRatio : 1

b
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b ?lz @A HAIZLICH

Intera 5 Al &f

otJ

Intera 5.3



ROBOT TOOL CENTER POINT

I
0.00 46\.,00 -109.00
deg deg deg

reference frame base frame v
increment [pos] 5 mm

increment [rot) 573 deg

update children -
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ROBOT TOOL CENTER POINT

753.2 1603 966.2

mm mm

I R
000 4600 -100.00

deg deg deg

reference frame base frame ~
increment [pos) 5 mm

increment (rot] 573 deg

update children O
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Tool center point D

name SUBTOOL_X

0 0 150

mm mm mm

I T T

0 0 90

deg deg deg
orientation preset z+ v
twist 2 ~

ol
_I

4

S HED| OlH2 HAHGHH &+ RE= AdESLICH S JEIIHJ 4% 12l
E MdEgLICL & delHe B2 MBS dEgLICH el RS deotH &
St A=s2 =2 g E LG

Signals b

tool type Gripper v

actuation time 0.4 s

Outputs

POWER K4

GRIP 4

Inputs

OPEN R4

CLOSED K4
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name Power nama Grip

B - (B) ———

B @ =

(& -
device PLG device
subtoal SUBTOOL_X subitool "*JHIULL_):
direction Quiput direction Output
part £ i1 port f
data type Boolean data type Boolean
default walue - default value
invvert signal invert signal (@

LICE.

id open_Hyb1mP3InZW id closed H1&kmPhnll

Rame Dpen name Closed
3@ Hd

device PLG device PLG

subtoal SUBTOOL_X subtood SUBTOOL_X

directian Input direction nput

port port

data type Boalean dala type Boolean

default value f v default valus

invert signal L invert signal -
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SHARED DATA X
& urrent lask's Shared Uata
¥ Signals
¥ Signal:In
¥ CNC Lathe
# Cart Present -Sick Sensor : false
# Lathe Door Closed-Sick Sensor : false
4 Lathe Door Open -Sick Sensor : false
v PLG
¥ SUBTOOL_X
4 Closed : true
¥ Open :false
¥ Signal: Out
¥ CNC Lathe
# External Digital Counter : false
# Stack Ligh-Green - false
4 Stack Light-Red : false
4 Stack Light-Yellow : false
v PLG
v SUBTOOL_X
4 Power : true

¥ Object Mass - SUBTOOL_X:0 g
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ID DO_IF_80
name Check_if_closed

catch errors
keep evaluating
invert condition
stop on failure

Closed [in/PLG) ~

X
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i
+
Comments SV
Intera0Oll A ClickSmart J2IIH2| JI2 85 &3
=2 2o &=
=
1/0 = Jl2gt ae
SIS
== ke True iy
= bk True A
= == False 40|
ol =] False Bl
e Y UWHO MRAO HN=S M 8 HFUHOIHIELE MBI E N 2230 &2
SHAX 210 =0 HS 0 UEE O AlSIF BN S 0k & LICH
e el M8 220 HZE [ &=otAl Z0t0Fot22 Q82 IS8 trueg
H8T 1 BtN 20l = false)t & LILCH

- . 63
eo 2 2| \ / Intera 5.3

L]



Intera 5.3

LICH

Bl H = m
ymws @ A & o w W
523 2 %o ® oz 3
X o o = o “_u_qu , sl J e
z KO o3 [N oD @o |D| o
R 3 — 3 s K U ol Al
[a ._._.A.....a O - =2 K 3 O _
= u.ﬂ__uJ_..ﬂ_.ﬁ ro 0 mmm I ol S =
o_ELlo l ot S ._.__n, 0| = = RO
s S F 30 K)o - i
03~ = 10} I <0 0
IIM J— < FI M._ x :.I “_un_ —_ _ _H __O._
DRI i == R0 R
— ™ - D) Uk o ¢ = R T
ol — O3 o <0 0] - = U
=N -~ il00 S o 0l
Ln_AuL_JBmo 2 M I ™
ASm ™ u = =30 g8 o
m :A._ . M; _u_._ S 0l —_ ﬁ =~ J _.A._ w Nw
-5 - RO e SN 2m o w
Ju KIF = ol 33 %3 | o3 —H = oo =, N
JJ A= B ol X o ml=slslols E|+|r|%| IH
AHY < 5 & ERIRIE]2 SRy ST e
O“_O = K _._.__ 0] B k=l S w _.=._ N _Hﬁ . w_u H
= oo ot gy 1 < S i <0 <
_ 10D 1of n0 H vl > _nmw E._ o = =l m._m m
T ¥ © ooM%%o_%__o mt
_i__mmﬁ_%moajﬁ N 5 %mxﬁww_omoﬁ -
1o _.r_% ™ m._ W_m T W jeje |_A_m kIJ0 & — Ho D & ()
<& ot O = 121213 sS4 om S ooE=< "
A, ~ I=1=E1218 =, 2 KI 2 _
N = n 0o 1o ElTe o = 1 ) M_. m wal J|J
g W o < RO ﬁlw_ﬂ__gomaj__d__d
JJ =z gy B _ A = — Kk R 00
oo ~l=l= ESR WE TR S
porn E W ® |2 |a0 mﬂ%moml_%am_.IA
D smre o i il I mos My R KA S
= uAuA_ o < 0 = o g S &l oo K o
ok wl = ol K K S R -
%u:&%ﬁ__g o7 H__mrm_lﬁmac_ej
Y .o 3 S 7 2o~ 0l IR =5 W
Sarn a2 o [2]elaf5)s LR
. r il meR%m_%g%%
*o N BRI RIS KR
KJ d °

w0

]
Al

Ell
K



&3

o

Fn

OteH XIZ 0l (et Intera StudioOll A ClickSmart JJ2IIHE & oIA A 2.

« ol 0IS= £€8&Lh

e ol RE=S HEE
o 8, S8 L L USEHAEFLILH ERe 2R AUSE BHEAIZILD A 2
ANE ZEEULHL
o HEF= MEGtL ESIELICH
DY Atdl

e ZS OO0IHY 08 &3
(HSotH SHtEXH €3 &) .
o ol IIENAN M= 2= 2ol HZE X &2 ClickSmart Zcll0lE 2| TH
Al
oF

1y
HM
uy
Ql
=
L
o
e
o
np
ot
>
fol
g
>
=
L
o
E

0
%
2

g ZE FItoty

=
e THOI MEE= =

EXloll &
e ZRIU0I A ExRE I AXZ 0Olsctes B2, A2l FS0AM E-= W E
S WA AN &1 el EolX 252 =82 e HM A=K =elot

AL,

Rethink Electric Parallel Gripper £ & 2t

Rethink Electric Parallel GripperE At&otJ| &
2 JcIHE 23 M JD2IHHAN HME &1

1. 12|t Sawyer(il H2Z & &EHIZ 84 =252 SR UI0IHE 22ELILL

OeAmoe=xNEOE

H
[l
Mk
o

L]

Intera 5.3



&

2. 3% U0IH IHE 0l EAIELICE. Electric Parallel GripperOl Al 2& 0| falseZ & &
S UASLICH

SHARED DATA
satety_mat_released : 1
w & Current Task's Shared Data

~ Signals

w Electric Parallel Gripper
# force_response_n : -0.25
# has_error: false
# is_calibrated : true
# is_gripping : false
4 is_maving : false
4 position_response_m:0 mm
# cmd_grip : true
# dead_zone_m:2 mm
# derived_target_ulé:0
# qgo:true
# holding_force_n : 3.33
# Object Mass - Electric Parallel Gripper Tip: 0 g
# position_m : 41.7 mm
# reoot : false
# Object Mass - Electric Parallel Gripper : 0 g
# speed_mps: 1.5

w Node Variables

3. calibrate: falseE 22!/ 5l §
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2d 8 OolE=E 2

v Electric Parallel Gripper
v / Electric Parallel Gripper Tip
Force.net: 25.9 N
Forcex:-21.3 N
Forcey: 114 N
Force.z:-9.4 N
Torque.net : 4.6 N-m
Torgue.x : 1.7 N-m
Torgue.y : 4.3 N-m
Torgque.z :0.2 N-m
v / Subtool 2
Force net - 25.8 N
Forcex:-21.1 N
Forcey:11.5 N
Forcez--9.3 N
Torque.net : &7 N-m
Torque.x : 2.1 N-m
Torque.y : 4.2 N-m
Torque.z - -0.9 N-m
v robot
v / tool plate
QLo BT B2 HE(E Xy, 2) L HAFED Xy, )22 BAEUCL ABKE SF0IA Aot =5
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ioLogik E1212
(Top to Bottom)

)
=]
=
o
=

= = p Dual Ethemet
Switch Ports DIo
DIt
DI2
DI3
GND
Di4
DI5s
9 [DI6
10 [DI7
- D Channels 11 [ COM1
12 | DIO0
13 'DIO1
14 [DIO2
15 [DIO3
= =Pk RESET button 16 GND
17 DI04
18 ' DIOS
= =& Stress Relief 19 ' DIO6
20 ' DIO7

= =+ 12-24vDC Power

= = » System LED

N OO A WN =

Moxa ioLogik E1212 5t =9I

AHS

CIAE 28 L)

MM S8 88 ZENPN £ PNP), PEE &=

I/0 25: DI £= 0|8 E Jt2H

e HJ|: GNDOIl &=t
e NJI:EH™
&8 & & =(DI-COM):

e 7J[:10~30 VDC
e« 11J1:0~3VDC
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CIAE =58 M)

843

3 10

s

5VDC
B6A@N THZE @650 mA)
b, 150°C(Zl 2)

7500(E —
HE & 200 mA

22 EN
Bi&d: 1/0 A0l = = TH 14 AWG

BE B
o o I I gy
MMM Y

o fon

rd
e o[>

>
o

- =10 ~ 60°C(14 ~ 140°F)
. -40 ~ 85°C(-40 ~ 185°F)
&5 5~95%(HI 2 =)

S A

H T ROl

[0
5, 59 =

[ ]
=
T L

o

EN 55022; EN 61000-3-2; EN 61000-3-3; FCC £
EN 55024, EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5

EMS:
EN 61000,4—6, EN 61000-4-8, EN 61000-4-11

IEC 60068-2-27
ot: IEC 60068-2-32

« =4
e NUF Y
« Xl =:IEC 60068-2-6
e =M XIZ:RoHS, CRoHS, WEEE
o PET X UL/CUL 2l A |28, ATEX 721 2
/N
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LED X AlJ|
LED State Description
Power Amber System power is ON
OFF System power is OFF
Ready Green System is ready
Flashing Fashes every 1 second when the "Locate” function is triggered
Flashing Flashes every 0.5 second when the firmware is being upgraded
Flashing ON/OFF cycle period of 0.5 second represents "Safe Mode”
OFF System is not ready
Port 1 Green Ethernet connection enabled
Flashing Transmitting or receiving data
Port 2 Green Ethernet connection enabled
Flashing Transmitting or receiving data
BEXT Green EXT field power input is connected
Off EXT field power input is disconnected
/0 BH&E &
x|

AAI2. 2 20101 3J10 3 &

SN BRI 0 §FHE = UE 3 A0l
H 22 AWGZ2| 30l= 37|

LICHE S HYEE =

»
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DO (Sink)

DOO
GND

FN: 320N "Rot"'s ME2 AHIGtE 22 RHERA T= 22LLICH 0 A0 LEEF BY
&2 R "Fot"= /0 HAl0 G2 X = AAES LIEHLUITH

22 1/0

Sawyer AEEH= 84 CIAIE 23 L 8 CIXNE &0 &M ME=ELICH —’T‘— FI/OJF EQRst 3=
Sawyer= 2|2 0|HY! ¥2Z Modbus TCP/IP RTU(Remote Terminal Unit) S totd 21 AIAE0
sSb&lg = UASLILCH

MODBUS RTU(REMOTE TERMINAL UNIT)E SAWYER(}| A&

Modbus & X2l IP F=AE IS8 &8 LICH 169.254.#.4#. (I N #= 1~254 H(12

00 o
(@)
N
i
]

O =X0IH MEY OtA = 255.255.0.0 LICEH (IP =4 Y2 RTU MZS X 2 XIAIA
Ot AIR)

1. Sawyer2| &= &2 &HOUA, 2% HIE% APIXNE MBSt AEEY, PC Y
SXNE HE A2RAX0 HESHH M2 2F SAE = A L. S22 FJ: Sct
AE OOl U= HESE AR 0IHY ZESE AESHYAL. HAEE 2 ¢t

U= BE= AEOI UHYAIL. 1 EES

ol U= 0IHY LE L= Moxa AHXI Ol U
2 &Sotkl EsLICh

2. ¥XE BLILL

3. Sawyer2| M3 = ZLILC.

/O x| \_/

T \
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4. 26HI 0| Xl 2| "Intera 5 Al &SI " 0l

5. Intera Studio2 & HAIS0A &XI Ol0I2=

LICt.

7. ModbusE

I EH 5}

Ao g

=2 o T

& SawyerE PCU

DEVICE EDITOR
Status +

DEVICE EDITOR

Choose type of device

1
L= T =5 ] ;

CtS, 20 et Modbus #XIE 4

ol

FLICH

DEVICE EDITOR

type modbus

name External Modbus

ip address 169.254.0.0
INPUT PORTS

name prefix DI_

line range

OUTPUT PORTS

name prefix DO_

line range

I/0 & Xl
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MODBUS TCP = &= O|oll

Ol A& 0l A= Modbus TCP 2 &2, Sawyer®t S4I S 22 EXIE &6 4oL HIESRA
HZot= &Y, 1ell Modbus TCPE Sl &4l1tl= F20 ol &% 56t= Ol S22 SLICH
Sawyer= Modbus TCP Zct0IAE(0tAH)Z A4 & 1D 2/ & XIJt Sawyer?t S 416t H Modbus
MB(Edo0l8)2 245 1) Modbus TCPE AFE0H0 SAI6HOF &LICH

Modbus TCP

INTERAE £dI018 X2 R4 22 &XI0l Modbus TCP Z2E 22 AIE5I0] SAIE += A &L
Ct. INTERA= Modbus S &= 2| oll FieldTalk Modbus Master 2t01E222IE AtZ0otl] U8 S JHAI

Modbus 715 BEE ALE5H01 i Q2D RO 2 RSE LI,
0l 8J1(2f AFEH 2101

Ct22 Modbus S412 ol PLC2t 22 E X0 AZ5HD] |Ig 32 LICH &3 2 EX|(0l: Moxa
E1212)2t 22 EXl= oY F=A0UA HSotESE FIH 82 & 2RIt ASLILCH Intera 2 ZEH O
= AR B SAlolI| 2ol 2telS AtE6t10 01218t 21212 Modbus F=4-2F SAIGH| 218t =20l
o &tLICt ctel2 02 E Al &G, Sawyer0ll & E 8J4 2t2l0] 2t2! 0-70l SHE &S 20l LI
oY Modbus =4= 12H Al &GHAH, Sawyertll & & 8J4 2t2I2 Modbus =4~ 1-80fl & & LICt
(4L, Ol 24 2 Intera Studiodt 2= 2II0IM 12 A Ol 2ME HZSHD| 20 SH O & X $£&
LICE)

Otehel =4 XIE2 &XI0l 0lel A =24 A= Modbus TCP XM &SELICH S8 =240
BEE Sl =2 AXE LM & B, Interalil A HXIE 240t ol X0l 0ledg =42
B1~=5 2S00k &LICH

HEH:01H2 2E EXDHOtH L2 EXIE | NELLICH X ML SHANE XA AIL.
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1 EI-2ZIP =2 HP= 169.254.#.#01H, (I A "#"= 1~254 H (110 254 L&) = XL
Ch. 2Z-83 =49 AEY OtA 3= 255.255.0.02 LI C.
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AHS

of

=

=

o
= 4, PL e(EN ISO 13849)

SIL CL 3(IEC 62061, IEC 61508)

NEHs BEE

HRE £ A= 01=2 L 20 &Y

EMC

IEC 61131-2, IEC 62061

Lt SOtELICE.

AHEHZ= I/O

24 MJ:80 mA

L=
==

FEl
HH
o

f£EE HEEABSHE

ZFHUEFE 2SE)

Ops&IEH
200 ms &6t

At

0F0
x
o

% Al R M

=/

o
0

FROHA Al 2.

Hl
HH
A

L& +=F), IEC 61326-1:2006 & IEC 61326-3-1:20082 2

20101 2J1: 24~12 AWG(0.2~3.31 mm?)

240101
=2 E3:0.565 N-m(5.0 in-Ib)

AEE 20l: 7~8 mm(0.275~0.

315 in)

= EMC 27 ALE

= &50tA

=T [ = J—
S FHT HYTE 20/0 SILUIELZLHE L ASLICL 200 01418 LH0/01TF S T/0) HZE ZR LH0/0E ol A
LF EHEI|0A S56] 21501, &2 &2 + 2UZL/ICH
2010 3J1: 24~16 AWG(0.20~1.31 mm?)
2t0|0] AEE 20l: 8.00 mm(0.315 in)
OlM 2S(L AHEIZE /0 - YZE2Z ALE Al)
: 23 )| AHgk: >15Vde(B&E HJI), 30V dc = U
23 NJ| LHgt:<5Vde ¥ <2mA, -3Vdc & 4
23 HI| MF:24VdcOlA 5mA 28 24VdclI M BFRE MAHS=50mA T2 EF
2 2lE HE:3000 = (2I1E & 150 @)
421010 2tN OHEE 2 QTPAE
o Zd0IE It =T E2&: 0.22uF
o Ottt SEOIES N 2t X 22&: 0.22pF
o SHEZdIOIEQ 24 23 S| 2 X0 M&: 20
BITXE 0| S8t ot A &
24Vd001|A-|05A4JEH(1OVdc#|EH Ao, 1AEH S
£8 NJ| YAHgt: 1.7 Vdc £8H2.0Vdc = TH)
EY = E"-ﬁ-.SOpAJEH,OV%%'
£56h: 0.1 yF =, 1 H A, 2IE Y10 =W
il
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XS Al OHEA £ S0.a-S0.b H8 HI|(HO2 AIRE, 28 OF &): 6~14 ms L, +25 ms X [
XS Al 52 SOx - &2 SOy M& 2{J|(SY s Y2, SY3 X Q1): 35] A3 425 ms X f
OlE A &2 HII/TNI| X Bk +3%
2 95 B
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TCP/IP

Sawyer Z'Intera 5 0l LH&t JIE AtA 6t £ A ZE2E 84 2010/ AIEAL 10/ =
(mfg.rethinkrobotics.com/intera) &€ & X of= 210/ £ L/} Rethink Robotics
A& B OIXE CHE0] 2 =LICH Rethink X/ .

TCP/IPZE ( & LA S HIH Z2EZ2/HY T2 EZ22 2IH Y, 0l Y &= wifi F01|/\-I SA
EE A= U AIEX= SAl ZTZ2EZ2 MEQLICHL OIXS2 UNIX 2 MAHO LHEZ O U
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# of fields 4
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GALLERY

name TCP-1 ;
Role @ Client O Server |
ip address 192.148.1.1 ‘
port 4000 7

UNPACK DATA - IN
DEFINE DATA - IN
PACK DATA - OUT
DEFINE DATA - OUT
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GALLERY
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o ] ]
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A TUVRheinland®

Precisely Right.

TUV Rheinland of North America
295 Foster Street, Suite 100
Littleton, MA 01460

2R g BItel R&4 =012 TUV Rheinland EN ISO 10218-12] Table F1, 20X 8BS

31771701.001 04| T+t = }ASLICEH

=

oM AIAEIZ2 EN ISO 13849-1:20062| PLd Category 32 =& LILC}.
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TUV Rheinland of Norih America A TUVRheinland®

Commercial Division Precisely Right.

Letter of Attestation

Rethink Robotics, Inc.
27-43 Wormwood St
Boston, MA 02210

June 15, 2017
This letter serves to show that the Rethink Robetics, Inc. robot, model No. Sawyer has been investigated to

determine the structure category and performance level for compliance with EN 1SO 10218-1 (ANSI/RIA R15.06).
Note that the standards require a design of PL=d with structure category 3 as described in 150 13849-1:2006

The following circuit below was analyzed:

I
— L 1Ty
== TYTIIITY
11 T111
| | [P
e e
|ILI
ol
fu: =] |
A EEE]
i & ki
Tkl
s o —_—

As a result of the investigation, the safety controller circuit provided can meet PLd Cat. 3 if a proper protective stop
or E-Stop input device is used and implemented in accordance with EN 1SO 13849. Both the logic and output
devices of this circuit meet the requirements (The E-stop provided with Sawyer meets this requirement for a full
circuit).

Test Engineer:

Ryan Braman

Senior Test Engineer

TUV Rheinland of North America
295 foster St., Suite 100
Littleton, MA 01460

Cell: 978-760-5262
rbraman@us.tuv.com

Intera 5.3



Ce rtifi cate TUVRheinland

Certificate no. : :
T 72172308 01
License Holder: Manufacturing Plant:
Rethink Robotics Benchmark Electronics, Inc
27 Wormwood Street 100 Innovative Way
Boston MA 02210 Nashua NH 03062
Usa UsSA
Test report no.: USA-RB 31771701 003 Client Reference: Paul Notari
Tested to: EN ISC 10218-1:2011
Certified Product: Robot Manipulator and Controller License Fee - Units
Model Designation: Sawyer 7
Rated Voltage: BC 100-240V, 47-63Hz
Rated Current: 4An

Protection Class: I

Special Remarks: Solely assessed per standard listed above.
The robot is only a component in a final collaborative robot
system and alene is not sufficient for a safe collaborative
operation. The collaborative operation application shall be
determined by the risk assessment performed during the
application system design.

i
Rppendix: 1, 1-5
Licensed Test mark: Date of Issue
(day/mao/yr)
15/09/2017

A EN 1SO 10218-1

TOVRheintand

WAW.Iv.EOM
0 0007000000

TUW Rheiriand of Narth America, inc., 12 Commerce Roed, Newtown, CT 05470, Tal [203) 4260808 Fax {203) 4264008
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robotics
EC Declaration of Incorporation(& 2

27-43 Wormwood St, Boston, MA, U.S.A0l €l X| &t Rethink Robotics, Inc. | At= Otell J1=E HS0l st Xl 2 5ol

=

gy 2%

=

o

: Sawyer
Aelg ¥s
dAl2Ig BiS

¥ HU HO 30
IM M e

M e

Ol &l 2AHE B2 24 JIANFE

2 2011/65/EU(RoHS) 2t REE &

e M2 s s 7232 &8 It

or 4> Ja

2 Jls8 2T AN 2006/42/EC FE(O1HB), B2 JIHS 8 2014/30/EUEMC), 2014/35/EU(K & &)

EN 60204-1 JIHF tEH - JIAI X FH| - 182: Bt QTPALE
EN 61010-1 EF, N0 L A 29 M| HH| &N QPAE - 12: 2B QPALE
EN ISO 10218-1 ERAZR IR - QAN -1 MG S ZR[PFLE Y TR EISOTS 1506622 22 &)
EN ISO 12100 JIHF Y - LR | 25 -2 It L 918 Za
EN ISO 13849-1 JHS SHEE - AIAES OtN 2 25 - 152 LEHAE el 4 & &
o2 FHl R St net S8 52 8t 2 g
PN

EN 55011 Ated, st 9
EN 61326-1 =38, H

ZEIIHRS SO0 HE e 2006/42/EC 78 &S EEH00D dAHE MK £2 24 JIHR AHES AMEMN A HELICH

Rethink Robotics, Inc.=
£ Felg #8H0| Y= g A= Dalienweg 10, 82319 Starnberg, Germany2| Darius Wilke & LI Ct.

2006/42/EC &2 2F 10N S5 111 B0l 20, 0124 J1H2 S0 HE X EEHsE 25 QTAE 48 28 24
FEROIY A L.

b

T

graf el 20184 3& 26 2HSH & A Boston, Massachusetts, U.S.A.
0l &: Scott Eckert

AME & CEO
E

S0t D12 EelNo QEN U 9oz 22 24 J|HI0 (e HEE & 48 ASFLICL Iz 2AM
C|

27 WORMWDOD STREET

BOSTON, MA 02210
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]
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> O OH————— N3
Power Mode

Switch
> " o%te -

|
[
| Safety Controller
|
[

o7
| *Gonfigured a5 & Digral Input
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—————————— =
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Modules 2 &
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{Robot, Arm, Task, and Safety}

= ot|
THE RS 1142222 2H 114 64 2= 8
THE B 116 2ER2Z2RH 116 24 ¥ =324I E) 96
*HE 2SS 118 Z2X2EFH 118 24 233241 E) 96
N2 22120 222 2FH 120 32 2= 4
N2 S+ 122 2X2ERH 122 6 &= 24
N2 25124 2R 2H 124 6 5= 24
N2 EZNE 126 2R2ZRH 126 1 2RE 88
2 EE2 128 2R ZRH 128 1024 2= 128
23130 2222 2H 130 100 &=+ 400
2 ES 12 2R2ZRH 132 100 &= 400
ZEZNE 13 2R 22H 134 A 352
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Modules IOl & &
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e

Zoll&l O0IE 112 2R 22 FH

Labels

Data table (4 bytes in each row)

Intera Version

Robot State Flags,
Arm State Flags

Task State Flags,
Safety Flags

Controller Timestamp

Task Run Time

+0 +1 +2 +3
[ Intera Major # Intera Minor #
(uint16) (uint16)
Intera Micro # Intera Build #
(uint16) (uint16)
[ Robot State Flags | [ Arm State Flags ]
(16 bits array) (16 bits amray)
[ Task State Flags | [ Safety Flags ]
(16 bits array) (16 bits array)
Timestamp (s)
(uint32)
Timestamp (ns)
(uint32)
Total Task Time (s)
(uint32)
Current Task Time (s)
(uint32)
Total Uptime (s)
(uint32)
Current Uptime (s)
(uint32)

&)
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e

Labels

+1 +2 +3

Booleans 0-63 0 | [Booleans0-7] [Booleans 8-15] [Booleans 16-23] [Booleans 24-31]
(8 bits) (8 bits) (8 bits) (8 bits)

4 |[Booleans 32-39] [Booleans 40-47] [Booleans 48-55] [Booleans 56-63 ]
(8 bits) (8 bits) (8 bits) (8 bits)

+1 +2

Integers 0-23 0 Integer 0 (int32)
4 Integer 1 (int32)
8 Integer 2 (int32)
12 Integer 3 (int32)
16 Integer 4 (int32)
20 Integer 5 (int32)
24 Integer 6 (int32)
88 Integer 22 (int32)
92 Integer 23 (int32)

Intera 5.3
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e

Labels

Floats 0-23

Booleans 64-95

+2

Float 0 (float32)
Float 1 (float32)
Float 2 (float32)
Float 3 (float32)
Float4 (float32)
Float5 (float32)

Float 6 (float32)

Float22 (float32)
Float 23 (float32)

Byte #

+0

Data table (4 bytes in each row)

+1

+2

+3

0

[ Booleans 64-71] [Booleans 72-79] [ Booleans 80-87 ] [ Booleans 88-95 |

(8 bits)

(8 bits)

(8 bits)

(8 bits)

&)
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Labels

Integers 24-29

Floats 24-29

+1

+2

+1

Integer 24 (int32)
Integer 25 (int32)
Integer 26 (int32)
Integer 27 (int32)
Integer 28 (int32)
Integer 29 (int32)

+2

Float 24 (float32)
Float 25 (float32)
Float 26 (float32)
Float 27 (float32)
Float 28 (float32)
Float 29 (float32)

&)
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A2 BAE (126: ZEX2 22 |126: 2R ZFH

Labels

+2
String 0 0 String 0 Length (uint32)

4 String 0 Data (82 bytes + 2 byte spacer)

+1

Data table (4 bytes in each row)
Byte # +0 +1 +2 +3

Booleans 96-1119 0 [ [Booleans 96-103] [ Booleans 104-111]
(8 bits) (8 bits)

124 [ Booleans 1112-1119]
(8 bits)

2 84 (129: 222229 |130: 2R 22 2 H)

Labels Data table (4 bytes in each row)
+2

+1

Integers 30-129 0 Integer 30 (int32)
4 Integer 31 (int32)
396 Integer 129 (int32)

Intera 5.3
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e

ZES(131: 2222 |132: 2R 2= FH)

Labels

Data table (4 bytes in each row)

Byte # +1 +2 +3
Floats 30-129 V] Float 30 (float32)
4 Float 31 (float32)
396 Float 129 (float32)

ZE2NE (183 EX2ZE9 |134: =X EFH)

Labels

Data table (4 bytes in each row)

+1 +2 +3

String 1-4 0

176

String 1 Length (uint32)
String 1 Data (82 bytes + 2 byte spacer)

String 2 Length (uint32)
String 2 Data (82 bytes + 2 byte spacer)

String 3 Length (uint32)
String 3 Data (B2 bytes + 2 byte spacer)

String 4 Length (uint32)
String 4 Data (82 bytes + 2 byte spacer)
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HIOIEZ =4 X H(8HIE):
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%IB40.1= £ B4 1

%IB41.0= £
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SERS:
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%|B42.0= £= B 16
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e

Assemblies 2 2F

FTEOZEH Assemblies 22

THE ZEROZRYH 112 328 Zx ool 40 +0
Assembly H&
AEH Zci
{Robot, Arm, Task, and Safety}
=X )
64 22 8 +40
24 H2(32H| E) 9 +48
24 25328 E) 96 +144
1 Z g 88 +240
&2 Assembly 114 | 40 P2 22 4 +0
38+ 12 +4
2= 24 +16
= Assembly 116 | 488 512 22 64 +0
42 B 168 +64
122 168 +232
1 SR 88 +400
£+ 118 272 3222 4 +0
38+ 12 +4
64 £ 256 +16
2N4E + 120 368 3222 4 +0
38> 12 +4
4 2R 352 +16

J|= RH0AN 2EE

» D= 3J|= HI0IE S Y

=R TLol O B2 4 HEOIE "0 30, O CHS 82X 'CIOIE!' X (82 HIOIE), 1 TS 2 IOl
£ AHOIM(Z 88 HIOIE)
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2O Z 9| Assemblies 2 ¢

e

rTHEZRCZO 113 | 288 64 2= 8 +0
Assembly 24 ¥ =B2HIE) 96 +8
24 2 =(32H| E) 96 +104
1 2R 88 +200
&2 Assembly 115 |40 3222 4 +0
38 12 +4
s2s 24 +16
= Assembly 117 | 488 512 22 64 +0
42 M2 168 +64
422 168 +232
1 Z g 88 +400
235+ 119 272 3222 4 +0
34 12 +4
64 £ 256 +16
= A + 121 368 3222 4 +0
34 12 +4
4 2 XpZ* 352 +16

Il 2dild 223

* 8= 3Jl= HoIE 22

ST EO B4

o
4 HHOIE '201' 3G, 1 CH2 82X 'HIOIE!' 2X+€ (82 BIOIE), 1 CHS 2 HIO
£ AHOIM(Z 88 HIOIE)
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e

Assembly OI0IH =

Is

EXOZEH HZ= Assembly (112)
LEH

GIOlE(Interatil Al PLC2)= TS BI0OIE @LEAM O Z ZOEASLICEH

+0 +1 +2 +3
Intera Version Intera Major # Intera Minor #
{uint16) {uint16)
Intera Micro # Intera Build #
{uint16) (uint16)
Robot State Flags, i [ Robot State Flags | [ Arm State Flags ]
Arm State Flags (16 bits array) (16 bits array)
Task State Flags, [ Task State Flags ] [ Safety Flags |
Safety Flags (16 bits array) (16 bits array)
Controller Timestamp Timestamp (s)
{uint32)
Timestamp (ns)
{uint32)
Task Run Time Total Task Time (s)
(uint32)
Current Task Time (5)
{uint32)
Total Uptime (s)
(uint32)
Current Uptime (s)
(uint32)
Booleans 0-63 [Booleans 0-7] [Booleans 8-15] [ Booleans 16-23] [ Booleans 24-31]
(8 bits) (8 bits) (8 bits) (8 bits)
[ Booleans 32-39] [ Booleans 40-47 | [ Booleans 48-55] [ Booleans 56-63 ]
(8 bits) (8 bits) (8 bits) (8 bits)
Integers 0-23 Integer 0 (int32)
Integer 1 (int32)
Integer 23 (ini32)
Floats 0-23 Float 0 (float32)
Float 1 (float32)
Float 23 (float32)
String 0 Length (uint32)
Siring 0 Data (82 bytes + 2 byte spacer)
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e

SR 9 I FE Assembly (113)
=

/& HIOIE{(PLCOI A InteraZ)= CHS HIOIE 2

I
e
|0
HU
Hl
M2
0
$Q
)3
-
a

==

Labels

+3

+2

+1

Booleans 0-63 0 [Booleans 0-7]  [Booleans 8-15] [Booleans 16-23] [ Booleans 24-31 ]
(8 bits) (8 bits) (8 bits) (8 bits)
4 ][ Booleans 32-39] [Booleans 40-47 ] [Booleans 48-55] [ Booleans 56-63 |
(8 bits) (8 bits) (8 bits) (8 bits)
Integers 0-23 8 Integer 0 (int32)
12 Integer 1 (int32)
100 Integer 23 (int32)
Floats 0-23 104 Float 0 (float32)
108 Float 1 (float32)
196 Float 23 (float32)
200 String 0 Length (uint32)
204 Sfring 0 Data (82 bytes + 2 byte spacer)
384
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e

&2 Assembly (114: 2R Z22H [115: 2R 2 Z9))

Labels

Booleans 64-95

Integers 24-26

Floats 24-29

Data table (4 bytes in each row)

Byte # +0 +1 +2 +3
o] [ Booleans 64-71] [Booleans 72-79] [Booleans 80-87] [ Booleans 88-95 ]
(8 bits) (8 bits) (8 bits) (8 bits)
4 Integer 24 (int32)
8 Integer 25 (int32)
12 Integer 26 (int32)
16 Float 24 (float32)
20 Float 25 (fioat32)
24 Float 26 (float32)
28 Float 27 (float32)
32 Float 28 (float32)
36 Float 29 (fioat32)

)
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e

2 Assembly (116: ER2Z2H |117: 2R 22 2))

Labels

Booleans 96-607

Integers 27-68

Floats 30-71

Data table (4 bytes in each row)

Byte # +0 +1 +2 +3
0 [[Booleans 96-103] [ Booleans 104-111]
(8 bits) (8 bits)
60 [ Booleans 600-607]
(8 bits)
64 Integer 27 (int32)
68 Integer 28 (int32)
228 Integer 68 (int32)
232 Float 30 (float32)
236 Float 31 (float32)
396 Float 71 (float32)
400 String 1 Length (uini32)
404 Siring 1 Data (82 bytes + 2 byte spacer)
484

®
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S+ (118: EX2ZRH |119: EX 22 9))

Labels Data table (4 bytes in each row)

Byte # +0 +1 +2 +3
Booleans 608-639 0 |[Booleans 608-615] [Booleans 616-623] [ Booleans 624-631] [ Booleans 632-639 ]
(8 bits) (8 bits) (8 bits) (8 bits)

Integers 69-71 4 Integer 69 (int32)

8 Integer 70 (inf32)

12 Integer 71 (int32)
Floats 72-135 16 Float 72 (float32)

20 Float 73 (float32)

268 Float 135 (float32)

Intera 5.3
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e

EAE+ (120: 2EXCERH |[121: ER2Z29))

Labels Data table (4 bytes in each row)
+0 +1 +2 +3
Booleans 640-671 [ Booleans 640-647 | [ Booleans 648-655] [ Booleans 656-663] [ Booleans 664-671 ]
(8 bits) (8 bits) (8 bits) (8 bits)
Integers 72-74 Integer 72 (int32)
Integer 73 (inf32)
Integer 74 (int32)

String 2 Length (uint32)
String 2 Data (82 bytes + 2 byte spacer)

String 3 Length (uint32)
String 3 Data (82 bytes + 2 byte spacer)

String 4 Length (uint32)
String 4 Data (82 bytes + 2 byte spacer)

String 5 Length (uint32)
String 5 Data (82 bytes + 2 byte spacer)
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