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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
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B MOVETO o X
D MOVE_TO_1

name move to-1

timed mave

number of retries 1

MOTION v
move type Joint v
motion preset fast v

‘

ARM POSE
endpoint elect endpoin ~
Comments A

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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tool plate v @ P IERG 6 E [

FRAMES ITEM: FRAME B x

¥ if base frame Pasition Lad ~ Lol

fnl k26772 y 15069 7 19.312
v v v

iii active endpoint frame
Reotation -~ -~ ~

Name FrameB [deg) Rx -179.14 Ry 152 Rz 1785
v v v
DELETE FRAME UPDATE FRAME Increment ;155 inlncrement 5 4 deg
! [J Leave Children In Place [position) [rotation]
[} o
1 Parent base frame - Update Children &
[J Preserve Transform Reference  base frame ~
Frame

Add Frame
Show Tool Center Point Frame |

Name Name

soTO

Parent base frame =
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TOOLING GALLERY

| v ELECTRIC PARALLEL GRIPPER @ & &
| ™ ELECTRIC PARALLEL GRIPPERTIP

e
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S -4ls B2 SawyerOll HZ = & X2 HUSE BYot=e O AISE LI

| THZ 2 Modbus 2 TCP/IP2} Fieldbus (PROFINET®, EtherNet/IP™) & X| £ & & &= O
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Name Status +
O & TCPOUT ([
[} & TCPIN ([
& Robot [0 o

Ql
J
$0
alo
Mo
°
m
1
°
[u
ng
ry
Iz
o
O
et
Ql
kJ
£0
P
i)
alo
Mo
°
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HE 00|22 Sl SR 10 E X2 M EEE HEAE == USLILCE Ol EXI0= ZEZ HAIE
8 =8I 20| UM Ol= X2 SclH HZ 0l afSeLICH D= 0-72 81 =0l &S0t
1, DO=0-721 8 =0l & SELICL EX 018 EF0Ht s HRAE HEE = ASLIT
]
type modbus
ID 10

name Robot 10
ip/hostname 203.0.113.129

INPUT PORTS

name prefix DI_
signal ranges 0-7

OUTPUT PORTS

name prefix DO_
signal ranges 0-7
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X E Ydotedd ZXl 222 SO0HE Re BR) + 00|12 2 LI
LICt.
R
Choose tvpe of device
Modbus &= TCP/IPE & E4gtL| L.
I
type modbus
ID
name Device Name
INVALID DEVICE NAME
ip/hostname IP/hostname
ENTER A VALID IP ADDRESS [E.G. 192.168.1.1] OR HOST
INPUT PORTS
name prefix DI
signal ranges e.g. 1-7,1010-1018
OUTPUT PORTS
name prefix DO
signal ranges e.g. 1-7,1010-1018
&D1 0101 XI= Modbus # X2 &Xl H&DI| IHE 2 LICH M ZXI0l= AHZ2XHXIE O
QEYLICHL EXA 2R IPFLE SHIE2H 2 HoH0F S4I10] JtsefLIth &5 &
Pl XS EF ZE L= dINAB2 S4lot= G AHE = Modbus 2210l &2
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Fieldbus & X2 £ItH QI Atet2 1300 X2 "2 EH A HX|"S(E) & 1ot

|0

| Xt JI2HC2 S LI

I

DEVICE EDITOR

e [
NAME + [P : NULL, :4000 0]
SAVE
ID
name Device Name

INVALID DEVICE NAME

Sawyer will connect to a device v
ip/hostname IP/hostname

ENTER A VALID [P ADDRESS [E.G. 192.168.1.1] OR HOST

port 4000

USER VARIABLES

GO BACK

Name *Invalid Variable Name

+ Variable

Data Type Integer v

® vale

Data Source
O Reference Another Item

Default value D Value Required

Can be modified? Read write, task can change value v
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LE -7 AKXt JIEL 2% 82

IOl & Ofl A

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

|2 820t 12 2 EAIELICL
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ROBOT TOOL CENTER POINT

7532 1603 9662
B
000 4600 -100.00
deg deg deg

base frame ~
increment [pos] 5 mm

increment [rot) 573 deg

update children -

reference frame

Intera Studio

Intera 5 Al &6}

O

Intera 5.3



N

|.

<0

LICEH. Jt

I

P2EE EZE
LICH el 222 201X

- LIVE(Z2 )2 SIM(It& AlZ2dI0l &) 2+

b

&

&

ct0I=22 AlZdl0l

SLICH

ot
LS

1010l A A E

=

FAD

[m]
[uik}

A= M

4 C
= T

diolde 2x01 A

J10t EAIELICH

1otH AIZ2dI0IE S £ &=

=2
="

4]
3
o
x

@
=
E

, 1,02 J, K, LIIJt

LICt

I

=)
=

=92 0l=s

SRE AEdol&2 2|

ZxE Al=d01&82] 0|0IX 27|

JF wr
= [
Al Mo

o =

-

=

—
A
[e=)

B

=2
[
JE =

) BN 0tRA
LICH A WOl At

IH
=

cH=Z

10
EHE Ecei]

t

ok

(=]
=

LICE.

I

S
=

EHE SEci

K

ok

o

Intera 5.3

N\

Intera 5 Al 30|




SRE ANEd0I&S 0|5 & HE

LICH. 3D A ESe1Jt LIEFE LI,

2= AMZ2dl0l

BDZFHE dciZ Z20H0A AMEE= 2ESHS SAELICH

3BDZESdS JIs

o Z2xE2 &0 If2

Ul

LICH OIS

I

{20k &

PN /él-_l_l

i

22| 0I0IXI0I Al O1CI

010l

K

[
19}

i

oAl S LIC

&otKl

AH
SS

NI =

UK CH

A
e

ol

i
Kq
A0
ol
Al

o)
al
i
i
5
<
0}

L

xr =l
~NOAR
=N N F

X > N

Intera 5.3

@

Intera 5 Al 30|




60TO

SEEO /X E HUOIEdtHH 0l=
oHE AAXIZ 0|=&HLIC}. Intera Studiolil H& = &
Z Al2dI0I8 S et & &Sl 0l SakH & LICH

Ch. ¥ 2% & Al=2dI01&0|
| | 222 20| 22

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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v ELECTRIC PARALLEL GRIPPER @ # &

1 ELECTRIC PARALLEL GRIPPERTIP

TR 08 2O =M B EAMNeE &I BHIAYUSS
"Rethink Electric Parallel Gripper 2 & 2 8"S E X3 AIL
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Electric Parallel GripperE &
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E M= 1H KXl
TOOLING EDITOR mw X
T

D RIGHT_GRIPPER
Electric Parallel Grippe

name
mass 280 [}

1.4 0

mm

@ v

TOOL CENTER POINT
Electric Parallel Grippe

name
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V' ClickSmart 2 =0 &
M Subtool 1
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TOOLING EDITOR w X
ID STP_021610TP99154
name PLG
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SUBTOOL_X

Tool center point

name

SUBTOOL_X

0 0 150
TN YR R
0 0 90
deg deg deg
orientation preset z+ v
twist 2 v
L PL
8. SE HEI| Ot HHotH &+ KRES MEELICHL 3 dclHe A< OdclH
E MdEgLICL & d2lHe R MBS dEgLIC el RS JdE6tH &
St A=s2 2 HE LI
Signals N7
tool type Gripper v
actuation time 0.4 s
Outputs
POWER K4
GRIP K4
Inputs
OPEN K4
CLOSED K4
9. &=z Al2tE& JdellIt EolHL &5 &0l HHME HHOtH &= O Z2le Al
YLICH JIZ2 AltE N &Eot) 2Rt 3 28E = UASLICHL
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HIIEE AIEdt= 32 &g 2RIt el&LICh

m\:|

power_HKkWIRLkgie id grip_SyLJQP3hIW

name Power nama Grip

B - (B) ———
®
_n’. *

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 (@

id open_Hyb1mP3InZW id closed H1&kmPhnll
Rame Dpen name Closed
(E) + 0] >
: ® ®
®— () -
device PLG device PLG
subtoal SUBTOOL_X subtoo! 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 e
¥ 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

HF1:PLG X PSGe 32 €8 € &8 252 ¢ A2l & ZulA EH0 L& & 0HJUlE
HMZRH USLICH M IXIE ZEE e JelH IIENM IHE 22 K2 918 AHE0H0F &L
Ct. 2ctel ALS X Jt01=2] TS HIOIXI0f Lh2 XI& 0l et MA fAIXE 2o AIL.

Z& i I2/IH(PLG)
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 SETTO W X
ID SET_TO_79
name Grip_Part
Grip (out/PLG) v

set to

true
_|_
v

Comments
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B DOIF w X

ID DO_IF_80
name Check_if_closed

catch errors
keep evaluating
invert condition
stop on failure

Closed (in/PLG) v
. 5
true -
+
+
Comments v
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2. 3% U0IH IHE 0l EAIELIC Electric Parallel Gripper®l A 2 & 0] falseZ & &
S UsLICH

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
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ioLogik E1212
(Top to Bottom)

como |
DIO
DIt
DI2
DI3
GND
DI4
DI5S
9 | DI6
10 [DI7
- D Channels 11 [COM1
12 [DIOO
13 [DIO1
14 [DIO2
15 |DIO3
= =k RESET button 16 GND
17 [DIo4
18 |[DIO5
= =PF Stress Relief 19 [DIO6
20 [DIO7

= = p Dual Ethemet
Switch Ports

= =+ 12-24vDC Power

= = » System LED

XN OO R WN =

Moxa ioLogik E1212 5t =9I

AHS

CIAE 2= (8 L)

MM S8 83X ENPN C= PNP), 288 85

e AJ|: GNDOIl &=t
e NJI:EE
&8 & & =(DI-COM):

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

e HFE:4AZ
e /ORE:DOE=EA =
e ZEA = F1t%:500 Hz
o UMY ES:45VDC
e NEF ES5:26A4M MHE @650 mA)
o IS B2:175°C(ZEh, 150°C(=l &)
o dF HA:MHE € 200 mA
22| ENM

o HH&:1/O JHOI= =ITH 14 AWG

521X 5t
. X= 2&:-10~60°C(14 ~ 140°F)
. B3 2F:-40 ~ 85°C(-40 ~ 185°F)
o = AN ST 5-95%(HISE)
e 1% z0§ 2000 m

E_i_ al (&|§
. OFFA:UL508
. EMI

» EN55022; EN 61000-3-2; EN 61000-3-3; FCC &= 15

 EMS:

, OF

== B,

cHA A

 EN 55024, EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,

EN 61000-4-6, EN 61000-4-8, EN 61000-4-11

« =2:|EC 60068-2-27
7= <ol IEC 60068-2-32
« &I=:|EC 60068-2-6
e =AM X|Z: RoHS, CRoHS, WEEE

o PSS AAX:UL/CUL ScHA 25, ATEX < 2
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LED HEA|J|
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
I/0 B & =
9|

FOIOI0Il CHEL JlsE 2I0H 8 RE EHESIMAIL. 2 20101 310 3l S

P LSO 23S g 3 Aol
L OHEE2 0l72 ol Al B2 22 AWGS] 3012 3|
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DO (Sink)

DOO
GND

2Hlote l22 HERA E= F=YLILH 0l 2 A0 LIEH BY
C

Sawyer ZEZEc= 8 CIXIE & L 8 CIXNE &2 &8 MBSELICH FIHI/OJt 2R &<
Sawyer= 2|2 0|HY! A& Modbus TCP/IP RTU(Remote Terminal Unit)E FJot0 212 A

1w

MODBUS RTU(REMOTE TERMINAL UNIT)E SAWYERO0|| &2

Modbus Z XS] IP ZAS (1202 X BHLICH 169.254.#.4. 01D A #= 1-254 2 9/(11 254 T 3
o X010 AEY OFA = 255.255.0.02 LICH (IP =4 S5S RTU MZAA Ml RIAIAISS & X
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7. ModbusE

4. 26H0IXl2] "Intera5 Al ZGHD|"0ll &F = (HZ SawyerE PCO| HZ&f

Intera Studio2| & T AIZS U A X 0t0 I E X &

DEVICE EDITOR

Name Status

DEVICE EDITOR

4 GALLERY

Choose type of device

L= T =5 ]

CtS, 20 et Modbus XIS +

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
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X L= Interall 240 28 =IOt X& 2 LS 2l Rethink Robotics X & 20l =20t Al 2.
866-704-7400(0] =)
support@rethinkrobotics.com &&=
Rethink X| & &=
Modbus EXIE #&& [H &

o = =
FAE QUAMGIH 28 F

2 "mobus=address+1" XIS A2 =2, 2t2l 01t 1024-1028= &Hot= &2, 2IHE 22X E
"0,1024-1028"= AIE0IH AZER N0 2telS 24e = UsU

Z DHCP =4 K& 2z 245U SLICH SawyerIt DHCP U ER A0 H&Z &
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AHS

ot

=

=

=
== 4, PL e(EN ISO 13849)
SIL CL 3(IEC 62061, IEC 61508)

N2 >Ae iz L IH UL EZE SS2 NS MY E2 L 78 MES 2X0AAIL.
EMC
IEC 61131-2, IEC 62061 2= E, E EA(SJtEl LHA =F), IEC 61326-1:2006 X IEC 61326-3-1:20082| 2= EMC R A &2 SE56HAH
L S2JH&HLICH
HHEE I/O
. A MFTBOMAEXHUNET ESH)
HAE %ﬁ
- Z:200ps =
£G:200 ms &8t
oIz
IS EFR S
Er=HAl LA D)
2010 2D1: 24~12 AWG(0.2~3.31 mm?)
20l AE@ 20l: 7~8 mm(0.275~0.315 in)
A2 £3:0.565 N-m(5.0 in-lb)
SaA SO A

EQ:ZH T 02T/ 0/0 HLIELZEH SHIIASLICK 270 0148 210/0/TF EHZ D)0 S Z & ZR 210/0/E =00 XA
LF HEII00A S8 E2/501, BEE 2oz = ZL/0H
2010 3J1: 24~16 AWG(0.20~1.31 mm?2)
2t0]0] AE & 20[: 8.00 mm(0.315 in)
OlM (L HHE S /0 - YH2Z ALE Al)
- 28 HI| dAHRE>15Vde(2EE AHDI), 30V de = U
8 NI| LHRBE: <5Vde L <2 mA, -3 Vdc & &
283 HJ| MR:24VdcOllA 5mA 28 24V dclilA BEE MHot=50mA I EA
2™ 2= M&:300 0 U (21& & 150 @)
4210]0f 2tN IHEE 23 QA
o Z0IE It 20 2 0.22uF
o ot EYO0IER XIH 2t XIH S&: 0.22uF
o &t EEHOIEOI 200 3 ¢e)| 2t 20 ME:20 @
B X E 0|86 otE A
24Vd001|k| 0.5A = TH(1 OVdCJEH 2o, 1Az =
£ NJ| YAt 1.7 Vdc £8H2.0 Vdc = TH)
£ 5 M2:50pA E Y, 0V S
S0k 0.1 pF 2, 1HZ, 2I1E & 10 /T
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-3 o3 AZHE SX-28 1JI): PCOEHHOIAL Y QA FX, OUE = U2
e S AIZH(SK-A&#): 240 Tet Zetd
XS Al OtM M &3 S0..a-SO.b HE HI|(A2Z AIEE, & O &):6~14 ms LB +25 ms =
=S Al £ SOx-E2 SOy M& HD|(SLst L=, S LS X AH): 35 A2 +25 ms =[N
Ot &3 HI|/NJ| NH 22X +3%
EH LS )
- ZDEBEXN 0E SH(UML L HIotMA)E UHEE ZHE ZE0IH, 0V E= +24 Ve HE o= 2H ESELICH
8 S&EID
- S8C26-2evm
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TCP/IP

Sawyer 2’ Intera 50/ [H 3 It & T e F & F Z= 84 22101 AIEAF 10/ =
(mfa.rethinkrobotics.comvintera)E &L ot= 210/ £ZL/LL. Rethink Robotics
A& HOIAE CFEO U&L/CE Rethink A&,

TCP/IPZ ( & LA S M Z2EZ/2HY Z2&32 214, 0lHY! &£ = wifi F01|/K‘| SA
EEHZS= U AIEE= S8 Z2E2 JIELLICL OIX2 UNIX 2 XA LHES A
Intera 50 M AFZEl O Sawyer)t PLC, BI2 & B=D| & Jt0fctet 22 & 4 EXA S ﬁ'%a* =AU

Al SfLICh.

TCP/IPS Sawyer0l A 2191 BIAITI B & 212 512612, Modbus ZX0IA I8 220 C
2015t SAE 5 8ELICH

o

39

|_rn

IP =2 - A 22 F3AHOIES DR6HID. =24= 48101 E g LICHOI: 192.168.1.52).
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A TUVRheinland®

Precisely Right.

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

22 28 HIlo R4 &02I2 TUV Rheinland EN ISO 10218-12] Table F1, 2 DA B1&
31771701.0010f (et = U SLICE

OII

ot& AIAEIZ2 EN ISO 13849-1:20062| PLd Category 32 &=¢&fLILY.
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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

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
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Ce rtifi cate TUVRheinland

Certificate no. R ;
T 72172308 O]
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 ISO 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: 4A

Protection Class: I

Special Remarks: Solely assessed per standard listed above.
The robot is only a component in a final collaborative robot
system and alone 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.

7
Rppendix: 1, 1-5
Licensed Test mark: Date of Issue
(day/mo/yr)
15/09/2017

EN ISO 10218-]
| TUVRheintand

WAW.ILv.EoM
0 0007000000

TUW Rheinfand of Morh America, Inc., 12 Commence Roed, Newtown, CT 06470, Tel (205) 4280808 Fax (03] 4264000
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Declaration of Incorporation

refhink®

robotics
EC Declaration of Incorporation (Original)

We, Rethink Robotics, Inc. of 27-43 Wormwood St, Boston, MA, U.S.A, declare under our sole responsibility that the product described
below

Type: Collaborative Robot
Model: Sawyer

Robot Arm Serial Number
Controller Serial Number

to which this declaration relates, conforms as partly completed machinery to the applicable requirements of Directive 2006/42/EC

(Machinery), and conforms to the applicable requirements of relevant Directives 2014/30/EU (EMC), 2014/35/EU (Low Voltage), and
2011/65/EU (RoHS).

The product is in conformity with the applicable requirements of the following harmonized standards,

EN 60204-1 Safety of machinery - Electrical equipment of machines - Part 1: General requirements

EN 61010-1 Safety requirements for electrical equipment for measurement, control and laboratory use - Part
1: General requirements

EN ISO 10218-1 Robots and robotic devices - Safety requirements - Part 1: Industrial robots [as supplemented
by ISO TS 15066 for PFL collaborative robots]

EN ISO 12100 Safety of machinery - General principles for design - Risk assessment and risk reduction

EN ISO 13849-1 Safety of machinery - Safety-related parts of control systems - Part 1: General principles for
design

EN 55011 Industrial, scientific and medical equipment. Radio-frequency disturbance characteristics.
Limits and methods of measurement

EN 61326-1 Electrical equipment for measurement, control and laboratory use - EMC requirements - Part 1:

General requirements

This partly completed machinery must not be put into service until the final machinery into which it is to be incorporated has been
declared in conformity with the provisions of Directive 2006/42/EC, where appropriate.

Rethink Robotics, Inc. undertakes to transmit, in response to a reasoned request by the national authorities, relevant information on the

partly completed machinery. The person authorized to compile the technical documentation is Darius Wilke at Dalienweg 10, 82319
Starnberg, Germany.

Refer to Annex A of this document for a description of the essential requirements in Annex | of 2006/42/EC that are applied and fulfilled
for the scope of the incomplete machine as per Annex Il 1 B.

Date of issue: March 26, 2018 Place of issue: Boston, Massachusetts, U.S.A.
Name: Scott Eckert
President and CEO

Signature:

27 WORMWOOD STREET
BOSTON, MA 02210
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EC Declaration of Incorporation(& 2
27-43 Wormwood St, Boston, MA, U.S. A0l 2| X 8t Rethink Robotics, Inc. M At= Otell Jl=& MBS0l CHer M=ol 2l 5Ll & HAELICH
RE. 89 22
24 Sawyer
EXZ AL BHS
HEEZ AMelg Bs
Ol Mol 2edE 22 24 J|HS= HE Its8t QA 2006/42/EC R E (O HE), HE Jts8t 2014/30/EU(EMC), 2014/35/EU(M & 2F)
2 2011/65/EU(RoHS) &tgd A& S E+¢&LIC
NG HESUS SL 22 HE IHss LAAE N GHSLICH
EN 60204-1 JIHS A - JIHQ X &H| -15: Bt QPALE
EN 61010-1 =F, MO L ASEA 2O M| ZH| N QPALE - 182: LBt QRALE
EN ISO 10218-1 ERYZREX - 4N QPN -12: ML E ZX[PFLE Y 2XRE ISO TS 150662 = 2 2t &]
EN ISO 12100 JIHS oMY - UutXol A 2F -8 It L 9 2L
EN ISO 13849-1 JIHS HEE - MO AIABIS OFM 263 2F - 15 utXol A7 2 F
EN 55011 A, tet, olg HH| R FI+ Wt S4 SFO| 8 & ¢Y
EN 61326-1 ST, M0 & A4 8529 &I Ul -EMC 2 FALE - 12 2B @ FAALE
ZE JIHFC SE0| HEst2006/42/EC Y X882 E4800 HoE UK 22 24 J|HR AI2S A&l ot LICh
Rethink Robotics, Inc.= =20 J| 29| 2| X0l QA HE SHOZ B2 &4 JIHS0 et REE MES A2 ASEHLILHL Iz 24
£ Felg 80| U= g A= Dalienweg 10, 82319 Starnberg, Germany2| Darius Wilke & LI Ct.
2006/42/EC HE2 2= I0M 2= 111 B0l =0, 0|24 JIHQ HAN B8 L E4e 24 QPAEY 89 2H ZH= 25 AS
RO AIL.
el 2018 33 26 2feH X A Boston, Massachusetts, U.S.A.
0l &: Scott Eckert
AtZE & CEO
N

6 X
27 WORMWOOD STREET
BOSTON, MA 02210
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Modules 2 2f

RO =2 H Modules 2 <F

. ©

*Ho&l HIOIE 112 2R2Z22H | 112 =2 0ol 40

B &

ofEf S

{Robot, Arm, Task, and Safety}

=0otJ|
THE RS2 114 2R222H 114 64 = 8
FHEEF 116 2R Z2RH 116 24 ¥ =324I E) 96
FHERS 118 ZR2Z2H 118 24 (8281 E) 96
N2 22120 222 2FH 120 32 2= 4
A2 122 2R EZRYH 122 6 8= 24
225124 2222 2H 124 6= 24
A2 EAUE 126 2 22H 126 1 2RE 88
2221282222 2H 128 1024 2= 128
2130 222 2H 130 100 &=+ 400
2 ES 12 2R2ZRH 132 100 &= 400
ZEZNE 13 2R Z22H 134 FApg e 352
& HI0/1E 136 ZFCEFE ™ | 136 s &= 400

Jlg F80M =223

2= 3dJl= H0IE &Y

2R ZOH B4 4 HIOIE 1200 IG, O TS

E AH0|A(Z 88 HHOIE)

Y2 ANES FE HE

82X+ 'OIOIE' =Xt

(82 Ht0I1E), A Ttz

2 Ht0I
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FTHE 2211322229 113 64 22 8

FHE M4 115 22229 115 24 M2 (32| E) 96
CHE 2SS 117 22229 117 24 5 (32| E) 96
e 2211922029 119 22 4

e Ha 121 2RO29| 121 6 &= 24
e 2= 123 22029 123 = 24
FRS 2N 125 2RO =29 125 1 2RE 88
22212722029 127 1024 128
2 M4 129 2RO29 129 100 ® 4 400
225131 2Ro29 131 100 25 400
2 2X% 133 22229 133 4 2 352
B2 HI0/E 135 222029 | 135 W 9= 400

Jlg F80AM 2=
* 2= 3dJl= BHOIE &Y
Lo Ha 4 HI0IE 201N, O US

=
B Re EY

E A0|A(Z 88 HHOIE)

82X+ 'UIOIEA" 2 Xt

(82 6I0IE), O U=

2 Ht0l
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Zolldl OIoIE 112 ER2ZRH

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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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

5



. ©

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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Labels

+2
String 0 0 String 0 Length (uint32)

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

+1

222 (127: 22029/ | 128: 2RO Z L)

Labels 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 FA(120: 2029 | 130: 2RO 2 2H)

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

&



. ©

2 22 (131: 2RO29/| 132 2RO Z 2H)

Labels Data table (4 bytes in each row)

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

Labels Data table (4 bytes in each row)
Byte # +0 +1 +2 +3
String 1-4 0 String 1 Length (uint32)
4 Siring 1 Data (82 bytes + 2 byte spacer)
84
88 String 2 Length (uint32)

String 2 Data (82 bytes + 2 byte spacer)

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

264 String 4 Length (uint32)
String 4 Data (82 bytes + 2 byte spacer)
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HIOIEZ =4 X H(8HIE):
%IB40.0= 22 iz
%IB40.1= £ B4 1

%IB41.0= 2
%IB41.1= £

SERS:
SERS:

%IB42.0= 2= H= 16
%IB43.0= 2= B+ 24

2H EHOIZ2 =A X (32| E):
%IB40.0= 22 H+ 24
%IB40.1= 22 B4 25
%IB40.2= 22 H = 26

%|B40.7= £ = H == 31
%IB40.8= £ = H= 16
%IB40.9= 2= H=+ 17

&Y
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2= G2: Intera EtherNet/IP & 1)

Sawyer £’ Intera 50/ [H 3t JIE TA|EF =4 B E = 84 2810 AIEAF JH0/1 &
(mfg.rethinkrobotics.comyintera) E &' X ot= 210/ EZL/ .C/. Rethink Robotics
A& B OIX = OHE 0] & = LICH Rethink A/ &.

MW

Ol A2 HIOIE E= InteraE 8t EDS(& A+ G0 | 1 /\IE)OH/\-I "8E EtherNet/I Assemblies 2|
ZW L HOE =LA XNES &
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Assemblies 2 2F

RO == H Assemblies 2 2f

. ©

THE ZEROZRYH 112 328 Zx ool 40 +0
Assembly H&
AEH Zci
{Robot, Arm, Task, and Safety}
=X )
64 22 8 +40
24 ®2(324| E) 9 +48
24 2Z(32H|E) 96 +144
1 g 88 +240
&2 Assembly 114 | 40 222 4 +0
38+ 12 +4
6= 24 +16
Z Assembly 116 | 488 512 22 64 +0
42 = 168 +64
42 2= 168 +232
1 2 Ag 88 +400
2=+ 118 272 P2 F2 4 +0
38+ 12 +4
64 2= 256 +16
ZAE + 120 | 368 2 2= 4 +0
38+ 12 +4
4 2 XpG* 352 +16

Il 2dild 223

*E= 3J= HoIE 2

el AHET O B 4 HHO0IE 'Z20I'H O, O TS 824 'HIOIE" 2 4E (82 BHOIE), -1 TS 2 B10|

E AHOIA(S 88 HIOIE)




2O Z 9| Assemblies 2

. ©

rTHEZRZO 113 | 288 64 2= 8 +0
Assembly 24 ¥ =32HIE) 96 +8
24 2 =(32H| E) 96 +104
1 2R 88 +200
&2 Assembly 115 |40 32 2= 4 +0
3™ 12 +4
== 24 +16
= Assembly 117 | 488 512 22 64 +0
42 H= 168 +64
12 2= 168 +232
1 Z g 88 +400
23+ 119 272 222 4 +0
38 12 +4
64 £= 256 +16
A + 121 368 3222 4 +0
38 12 +4
4 2 Xpg 352 +16

Il 24k 223

*E= 3J= HioIE 2

o
B2 APET O B 4 HHO0IE 'Z20I'H O, O TS 824 'HIOIE 2 4HE (82 BHOIE), -1 TS 2 B10|

£ AHOIM(Z 88 HIOIE)
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Assembly OI0IH =

[l

SROZFH EZFE Assembly (112)
2 &Y

GIOIE(Interatil Al PLC2)= TS BIOIE QLEAM O Z HOEASLICEH

+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)

7N
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Labels

Booleans 0-63

Integers 0-23

Floats 0-23

+3

+2

+1

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)
8 Integer 0 (int32)
12 Integer 1 (int32)
100 Integer 23 (int32)
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

Intera 5.3

&)



. ©

&2 Assembly (114: 2R Z2H |115: 2R 22 2))

Labels Data table (4 bytes in each row)

Byte # +0 +1 +2 +3
Booleans 64-95 o] [ Booleans 64-71] [Booleans 72-79] [Booleans 80-87] [ Booleans 88-95 ]
(8 bits) (8 bits) (8 bits) (8 bits)

Integers 24-26 4 Integer 24 (int32)

8 Integer 25 (int32)

12 Integer 26 (int32)
Floats 24-29 16 Float 24 (float32)

20 Float 25 (fioat32)

24 Float 26 (float32)

28 Float 27 (float32)

32 Float 28 (float32)

36 Float 29 (fioat32)

Intera 5.3
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2 Assembly (116: ZR2Z2H |117: 2R 22 9))

Labels Data table (4 bytes in each row)
Byte # +0 +1 +2 +3
Booleans 96-607 0 [[Booleans 96-103] [ Booleans 104-111]
(8 bits) (8 bits)
60 [ Booleans 600-607]
(8 bits)

Integers 27-68 64 Integer 27 (int32)

68 Integer 28 (int32)

228 Integer 68 (int32)
Floats 30-71 232 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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2S+(118: EXR2Z2H |119: ER2=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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XL+ (120: 2RO2EEH | 121: 2R22=29))

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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