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Electrical Hazards
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P/N:PFOS - MA - 0040X -7
S/N:FOC-2312-9L - 04318

r'@,ua 100 - 240 VAC +/- 10 %

Controct #: 263533  50/60 Hz

c € 400 W MAX
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Pin GPL Signal Number Description
1 13 Digital Output 1
2 14 Digital Output 2
3 15 Digital Output 3
4 16 Digital Output 4
5 GND
6 24 VDC output
7 10001 Digital Input 1
8 10002 Digital Input 2
9 10003 Digital Input 3
10 10004 Digital Input 4
22 HI0lA 2 10(GIO)
GO JIs2 2R HIOIA0 2= JIs22 S0 USLICL 8JH 2 CIXE LH0I AsULHL B=
EHS AMEN MY 4 USLICL YRS BROIN HUO2 FE0 ACH J12 X J138
Ol=otd Bl 22t 3 CHAI BN 110t 25 HBBLEZMN 4012 EE22 HAEY == JUSLICH 08 4-7, O
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Ethernet Interface FPart MNumber: 615248 Rev. B

Pin GPL Signal Number Description
1 SO

2 810001 CIXE =1
3 810003 CIXE 243
4 810005 CIXE a5
5 810007 CXg g7
6 MEEX %23
7 MEEX %23
8 24VDC

9 800013 CIXE =21
10 800015 Digital Output 3
11 800017 Digital Output 5
12 800019 Digital Output 7
13 24 VDC

14 Gnd

15 810002 Digital Input 2
16 810004 Digital Input 4
17 810006 Digital Input 6
18 810008 Digital Input 8
19 Not used

20 Not used

21 24 VDC

22 800014 Digital Output 2
23 800016 Digital Output 4
24 800018 Digital Output 6
25 800020 Digital Output 8
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Recovering from Corrupted PAC Files FPart MNumber: 615248 Rev. B
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Command Server FPart MNumber: 615248 Rev. B
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G1400B &8 = | XIE &<

G1400B= 181 20| Guidance ZIEEH0H U= E&= & A3 ot 82 CIXE &8s
FIIgUICH E 5-1 & =X,

UBIHOZ HFE 28 E_T“O'Ij}' Ol ASE 22|02 2 AFEXH= AE Z(10 20)2 A& % =5g
ZEJF I&LICH 2L Ol A5 = GPL SIGNAL.DIO B S Eoffl T2 02 MO 3tA =522
2= 4 ASLICH 01 DOUT Al 20(E 5-1), 0| AISE &7 HI0{512{ 2 DatalD 235 002
A™ED AS 8IS 202 T2 M2 MOIoHOF & LICH

H 5-1: DOUT &/s 20

Signal
Number

O | Label Description

Outer Link status lamp. Set to 1 to turn on the lamp. Mormally parameter
20 o “Power State DOUT" (DatalD 235) is set to this signal number so that the Outer
Link lamp displays the robot power state.
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S A NS M

General Specification Range

Performance
Payload Jkg
1500 mmysec (horizontal)
Max Speed at TCP 500 sec2 (vertical)
J1 - 500 mmisec
J2 - 360°Isec
Max Joint Speed 13- 720°isec
J4 - T20%/sec
Max Acceleration 1000 mm/sec2 with 0.5 kg payload
Repeatability 40.090 mm at tool flange center
Range of Motion
Joint 1 (Z) Axis 400, 750, 1160 mm
Joint 2 +93°
Joint 3 (Elbow) +168°
Joint 4 +100° to +470° (£960° with servo gripper)
588 mm
Horizontal Reach (666 mim with servo gripper)
Communications
100 Mb Ethemet, TCRAP
General ModbusTCP
R3232, at end-of-arm
E-stop Dual-channe E-stop
Operator Interface Web-based operator interface
12 inputs, 8 outputs at base of robot
Digital 110 Optically isolated, 24V @ 100 mA
2 in, 4 out for end-of-arm-tooling
Remaote 110 avallable
Facilities
90 to 132 VAC and 180 to 264 VAC
Auto selecting, 50-60 Hz
Power 100-250 watts typical operation
DC power option available
Two 3.2 mm QD (1.7 mm D) ainines provided for end-of-arm-tooling.
Prieumatics 4.9 bar max (71 PSI)
Operating Temp 0-50°C (32-122°F)
Relative Humidity 90% non-condensing
Controller Mounting Embedded into robot base
Two, 3.2 mm OD, 1.6 mm 1D
Alr Lines Max pressure 500 kba (75 PSI)
25 kg (400 mm Z-axis)
Weight 30 kg (750 mm Z-axis)
35 kg (1160 mm Z-axis)
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General Specification

Moise Level = 50dB(A)
Software

Frogramming via Guidance Development Studio (GDS)
Programming Guidance Programming Language (GPL)

TCSAP

Hand Guiding (standard)
Enhanced Functions Horizontal Compensation

Z-Height Detection

Peripherals and Accessories |

IntelliGuide 523
InteliGuide s50

General IntelliGuide 523D (Dial Gripper)
Remote I/0 (RIO)

Linear Rail 1.0,1.5,and2.0 Mtravel |

IntelliGuide v23 Vision
Vision IntelliGuide v60 Vision
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JTI1EH HE PF00-MC-X0021
J1 2EHAH € E 400mm PF00-MC-X0022
J1 2 2 E 750mm PF00-MC-X0023
&1 PO2 &< 750mm
J12EHH 2 E 1160mm PF00-MC-X0023
Z1: PO2 B2 1,160mm
J2 400W 286 & E2l 20mm 22| PF02-MA-00020
(PreciseFlex 3400)
J2 2 E = 9mm PF00-MC-X0005
J2 2HE = 12mm(Rev B, C) PF00-MC-X0081
Imm E2EZ 2 =220 N E) PF00-MA-00023
12mm 2 EZ J2 2 Z =220 A E)(Rev B) PF00-MA-00024
J3 Z2H 2 & PF00-MA-00030
J3EE =HEE Y el PF00-MC-X0066
J4 50W 2 H &= 2| (PreciseFlex 3400) PF04-MA-00023
J4 2 E - LR 3MM U X| GT2, TRUMOTION,232G PF00-MC-X0065
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23N A E 2l & A PF0S-MA-00010
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el
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J2 2H 2IHHO0lA PCA PF00-EA-00030
MIDS CIE{ HIOl A PCA PF00-EA-00032 HUHJI HEE
J4 2H CIHHO0lA PCA PF00-EA-00033
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2= PreciseFlex™ 3400 2% - A8 &3 A
H= 0 ALY £33 $15:615248 Rev. B
=== =1 @]

£=C: 28 AFSF

HI2: PreciseFlex 222 U& &8 25 J|s0| W& E 24VDC & 48VDC H& L DC
A B3 X2 FSELICEL 0218t 0! 2 PreciseFlex 22 0l= SCCR(H& &K
20| elsLICh

ChS AHOIl THek JH226t) 220 8L 0l 2= ZEXIotYAlIL.

General Specification Range & Features

rr
righ

Ambient temperature 4°Cto 40" C

Suitable use Indoor use only

Storage and shipment temperature -25° C to +55° C

Humidity range 10 to 55%, non-condensing, non-corrosive

Altitude Up to 3000 m

Voltage, single phase 100-240 VAC +/- 10%, 50/60 Hz

Mains cord rating, min 18 AWG, 3 conductor, 5 Amps min

Pollution Degree 2

Approved Cleaning Agenls IPA, 70% Ethanol/30% water, H202 Vapor up to 1000 ppm
IP rating "

K impact rating |K08: & Joule
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Appendices
Appendix E; Table A2 from ISO/TS 15066; 2016, Biomechanical Limits

0= E- . Ol IT A __”O:l%l-I-l =) j;”
£ = E: ISO/TS 15066: 20162 & A2, M x|t A st
Quasi-static contact Transient contact
Maximum = 2
permissible | Maximum p?:z'l::ilsnsui;lle pI‘:::i]:sl;ﬁe
Body region Specific body area pressure peli;g]l.its:;hle pressure oo mnlie
multiplier ¢ plier®
s .
N/cm2 Pr Fr
Sieull and fore-| 1 Middle of forehead 130 not applicable il
head d 130 = not applicable
eal 2 |Temple 110 not applicable

Faced 3 |Masticatory musele 110 65 not applicable | not applicable

4 |Neck muscle 140 P
Neck 150 2

5 |Seventh neck muscle 210 2
Back and shoul-| & |Shoulderjoint 160 - 2
ders 7 |Fifth lumbar vertebra 210 2

8 |Sternum 120 2
Chest 140 2

9 |Pectoral muscle 170 2
Abdomen 10 |Abdominal muscle 140 110 2 2
Pelvis 11 [Pelvic bone 210 180 2 2
Upperarmsand| 12 [Deltoid muscle 190 2
elbow joints 150 2

J 13 |Humerus 220 2

14 |Radial bone 190 2
l.m._verja_rms g 15 |Forearm muscle 180 160 2 2
wrist joints

16 |Arm nerve 180 2

4 These biomechanical values are the result of the study conducted by the University of Mainz on pain onset levels.
Although this research was performed using state-of-the-art testing techniques, the values shown here are the resule
of a single study in a subject area that has not been the basis of extensive research. There is anticipation that additional
studies will be conducted in the future that could result in modification of these values. Testing was conducted using 100
healthy adult test subjects on 29 specific body areas, and for each of the body areas, pressure and force limits for quasi-
static contact were established evaluating onset of pain thresheolds. The maximum permissible pressure values shown here
represent the 75th percentile of the range of recorded values for a specific body area. They are defined as the physical
gquantity corresponding to when pressures applied to the specific body area create a sensation corresponding to the onset of]
pain. Peak pressures are based on averages with a resolution size of 1 mmZ. The study results are based on a test apparatus
using a flat (1,4 = 1.4) cm [metal] test surface with 2 mm radius on all four edges. There is a possibility that another test
apparatus could yield different results. For more details of the study, see Reference [5].

b The values for maximum permissible force have been derived from a study carried out by an independent organization
[see Reference [£]], referring to 188 sources. These values refer only to the body regions, not to the more specific areas.
The maximum permissible force is based on the lowest energy transfer eriteria that could result in a minor injury, such as a
bruise, equivalentto a severity of 1 onthe Abbreviated Injury Scale (AIS] established by the Association for the Advancement
of Automotive Medicine, Adherence to the limits will prevent the occurrence of skin or soft tissue penetrations that are
accompanied by bloody wounds, fractures or other skeletal damage and to be below AIS 1. They will be replaced in future
by values from a research more specific for collaborative robots.

¢ Themultiplier value for transient contact has been derived based on studies which show that transient limit values can
be at least twice as great as quasi-static values for force and pressure, For study details, see References [2], [3], [4] and [7].

d  Critical zone (italicized)
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SBX S
£ S E: ISO/TS 15066: 2016, T Tebls2a8 Rev. B
ARt B2l 2 A2
Quasi-static contact Transient contact
Maﬂ_ﬂ“}'ﬁl Maximum | MAXimum Maximum
" - . PETIN LTI e permissible | permissible
Body region Specific body area pressure perf':;l:::]hle pressure force vorale.
Ds multiplier ¢ plierc
N
Nfecm? Pr Fr
17 |Forefinger pad D 300 2
18 |Forefinger pad ND 270 2
19 |Forefinger end joint D 280 2
20 |Forefinger end joint ND 220 2
g;_';ds and fin| 53 | Thenar eminence 200 140 2 2
22 |PalmD 260 2
23 |Palm ND 260 2
24 |Back ofthe hand D 200 2
25 |Back of the hand ND 190 2
26 |Thigh muscle 250 7
Thighs and g 2320 2
knees 27 |Kneecap 220 2
28 |Middle of shin 220 2
Lowerlegs 130 2
29 |Calf muscle 210 2

42 These biomechanical values are the result of the study conducted by the University of Mainz on pain onset levels.
Although this research was performed using state-of-the-art testing techniques, the values shown here are the result
of a single study in a subject area that has not been the basis of extensive research. There is anticipation that additional
studies will be conducted in the future that could result in modification of these values. Testing was conducted using 100
healthy adult test subjects on 29 specific body areas, and for each of the body areas, pressure and force limits for quasi-
static contact were established evaluating onset of pain thresholds. The maximum permissible pressure values shown here
represent the 75th percentile of the range of recorded values for a specific body area. They are defined as the physical
quantity corresponding to when pressures applied to the specific body area ereate a sensation corresponding to the onset of
pain. Peak pressures are based on averages with a resolution size of 1 mmZ, The study results are based on a test apparatus
using a flat (1,4 = 1,4) em (metal] test surface with 2 mm radius on all four edges. There is a possibility that anether test
apparatus could yield different results. For more details of the study, see Reference [5].

b The values for maximum permissible force have been derived from a study carried cut by an independent organization
{see Reference [g]]), referring to 188 sources. These values refer only to the body rezions, not to the more specific areas.
The maximum permissible foree is based on the lowest energy transfer criteria that could result in a minor injury, such as a
bruise, equivalentto a severity of 1 onthe Abbreviated Injury Scale [AIS) established by the Association for the Advancement
of Automotive Medicine. Adherence to the limits will prevent the occurrence of skin or soft tissue penetrations that are
accompanied by bloody wounds, fractures or other skeletal damage and to be below AIS 1. They will be replaced in future
by values from a research more specific for collaborative robots.

¢ The multiplier value for transient contact has been derived based on studies which show that transient limit values can
be at least twice as great as quasi-static values for force and pressure. For study details, see References [2Z], [3], [4] and [Z].

8 Critical zone (iralicized)
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Appendix F; Safety Circuits for PreciseFlex 3400 3 kg Payload

£ = F: PreciseFlex 3400 3kg HOI2&Z otN 3|2

&=
5|2
£ 3
Z 2
Estop Yes | Yes
Encader Feedback Yes | No
ICPU hanitor Yes | Yes

Pasitlan Envelope Errar | Yes | Yes

Power amp Fault Yer Yes
jcolizb Farce Limit Yes | Yes
‘elocity Restrict Yes | Yes
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Category Satety

w

w

w

w

Mates [PF3400t has redundant Extop and 48V powerzupply enahle)

Startup test forces Estop, checks 48V power disable, zeryamp current
Dual Estop circuits tums off amp enable and PWn

Dual Estop clrcuits tums off 48V power

stopping robot with hand turns off amp enable, PWM and 48v

Startup test checks encaoder communication, prevents mtr pawer if fault
serlal update at 8Khz w checksum, comm check, accel check
Counter embedded In pasition word to confirm CPU read from FPGA

Startup test forces CPU WD law, checks 48V power diszbled
Independant dual watchdogtimers turn off amp enable, PWH and 48V
Processar an safety board manitars main CPU. Disables 48V if fallure.

Startup test checks encoder communication, prevents mtr power If fault
Serlzl update at Bkhz w checksum, comm check, accel check

SW watchdog In serva loap tums offamp enable, PWMand 48v
Counter embedded In position word to confirm CPU read from FPGA

Startup test confirms zero current when 48V enablad

Excess current to ground or phase to phase tiggers shutdown in 20 usec
sSsturated PIDcument cammand triggers shutdown in .050sec

Sharted transistor just locks up brushless mator

Tests 2, 3, 4 above test HW. Mator driven against brake to test SW current limit.|
Paosltlon envelope emortrizgers fault turns off poweratamp and 48v

Current ssturstion trigge s separate fault, turns off power 2t amp and 487
manitor function with WD turns of f power at amp and 48v

Manltor and CPUWD tested at startup turning off 48w

Aszsymetric current limits limit Z foree even with gravity load

Startup test, setsflagtotriggerthiz ermor, then resets
Checks velocity limit In FPGA In additian ta chedk In CPUserva softwars

1. Cat Zand Cat 3 require startup test before enabling motor power

212 1-1: PreciseFlex 3400 3kg

HOIZEE ™ 3|2, MAclAE
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HOIZEE et 3l 2

EStop 1

Encoder

Amp Enable, PWM

_12) 1-2: PreciseFlex 3400 3kg °/& 3| 2
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£ G: LIAIS] &3 &

EE2 HAIGH = 8 2= UAFE THAU O O E3 &S AFE0HY AIL.

FEOIE &SR8 &

LU

gt

SHCS BHCS BHCS FHCS FHCS
1.6 0.18 0.15 0.00 0.00 0.00 0.00
2 0.37 0.31 0.00 0.00 0.00 0.00
25 0.77 0.64 0.00 0.00 0.00 0.00
3 1.34 1.12 0.56 0.51 0.83 0.75
4 3.16 2.63 1.31 1.17 1.53 1.38
5 6.48 5.40 2.66 2.39 3.1 2.79
6 10.96 9.14 4.50 4.05 5.40 4.86




