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5. IB{EERE
WAC600 R4/~ 4 it 1 LB e = i A5 K R, &85 (A ] DLIGSEN#E, )40 TR s Jfd A i
o

5.1. CPU f&ERERE

R P ] 5 i Id CPU L LUK FE A 1 AR BURI LS 5 1HENL . HMI S8R4T o0 fiE#E . BR CPU
BT EFERS, WEOR PC. HMI 553451 1P Hukib 5 CPU ARy IP Hukik7E R — M B:. WAC600 F 517
A ) CPU BEH ) ERIA LAN A (I TP - 192.168.20.80 o3& 4% 5 nl it WAC600 F 417~ & CPU BB web
FCE TR, PEERERHR PLC S E, TR/ PIRIE S A SO PLC LB &= 15 .

LUK RIEBE

E e ORON

tecRi

5.2. iB{5EM

WAC600 RHIF= AR T HERIENEED, SCRFZ Mg F a5 S Al w & seplEE4m . 8
T DOR W s 22 HoAh ot i . ERP. MES 45 FA7 45 R40; @1d EtherCAT #2MER R H B MNG; KA
Profinet/10 1815 1% 4% 2 3 ¥F Profinet/IO PHX M £ K RS485. RS232 8 CAN B 5 IEHEHE WA, =~
=BT E AR,
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5.3. EtherCAT E2EHE

WAC600 Z %77 5 2542 111 52 75 EtherCAT &2k, TAJiE
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oL A GR35 11 VR EtherCAT M3
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et
EtherCATEEIO

WACG600 R F7= 5 il 5554 EtherCAT FYE 1Y Mk 1R 47 2H &1 B S2 0 4% BB Bl .

B EtherCAT #4&

TiH HAE iR
JEIRY EtherCAT Y
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[F2 77 K DC-4y A7 U 4
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B sk
EtherCAT A5 HEF (I Bk M 2k, H s Z A K EANREERTL 100 °K, ZRANT .
W O 28 - K& 3L -8P8C-3 X3l ) ) 28 - 7K AR SL-8P8C-3 X5l

l 26 AWGHB5EIN A B i 2 l

1 b
ED S

EREl) AR

1 TD+ fii it tan+
2 TD- it Kot A -
3 RD+ PN i+
4 A A
5 RAEH
6 RD- PN Hudle el
7 RAEH
8 A A
LT 100% @M, TR Wk, SO A RILG, HEFF 0 DUT AUk 1445
SiH | e
LAY PR X AT, S-FTP, 5 %
6 S v EIA/TIA568A, EN50173, ISO/IEC11801

EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36

S AWG26
S WAL
2e 5% 4

5.4. Profinet /10 B4 #E

WAC600 Z %17 i R 2542 111 32 HF Profinet/1O =128k, AJIEIT 2H 25 9w A2 S E I B IR NN 2542 11 . Profinet/IO

M4, S Profinet/I0 MZEZH K .

HFEFM V1.0




BUbR &

LAN

i

P

N

uls

£

WAL e

0]

~ LAN

|

i

-y
|
|

| .|

il

:

PNZELIO

WX 2% HhfF) 4 PROFINET ¥ 45 15i@ 2 H: PROFINET % L #E47ME—FriR . 4> PROFINET #Z O HAG T =

AR -
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e /N IP ik

® PROFINET 4% 4k
WAC600 24177 7] 5 PROFINET 4% #E47 2 & i FH S i v 4% BB B3 .

B Profinet/1O #4&

TiH HAE iR
A5 Profinet/IO
WL J5 5 AW T
ECE It SRR R AL, WAL, IRA RIS
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BHRZIRT S 100Mbit/s(100Base-TX)
FERRA BEMNLE, DLBCLR S 5
FERIE S P /N T 100M
M B 127 4~
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B Profinet/10 A%
Profinet/10 85 HEFZ(EF B 2k, H & 2 A 25 K FEANRE B 100 2K, ZORUWR.
o O = ES - /K @ L-8P8C-3 X3 W O eSS - 7K E@L-8P8C-3 X1,

l 26 AWGHB5EIN A B i 2 l

1 b
ED S

EREl) AR

1 TD+ fii it tan+
2 TD- it Kot A -
3 RD+ PN i+
4 A A
5 RAEH
6 RD- PN Hudle el
7 RAEH
8 A A
LT 100% @M, TR Wk, SO A RILG, HEFF 0 DUT AUk 1445
SiH | e
LAY PR X AT, S-FTP, 5 %
6 S v EIA/TIA568A, EN50173, ISO/IEC11801

EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36

S AWG26
S WAL
2e 5% 4

5.5. RS232. RS485. CANbus =S2:%E

B RS232 iE{51kE8
WAC600 R F7= 5> RS232 gk, RE=4E54 (Blgk. KELAE SR PRAGER LIl 4 X0 Tid

(EPUREE
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HH | B8

R 1 8%

AR 2x5PIN i 7 TX-RIEHHE  RX-EWEPE. SG-E53

fEiEE O COM3

R 5 5 =X e

B 1

WREg 1200~115200bps

R 188 ESD {4

o EHEFN
TX RXD

CPUiw Ry ™D Em

SG GND

B RS485 E{SiER
WAC600 2 %7 5323 RS485 Mk, FH =45 s .

o EEH
T H | 5
HRFEESL 2
T 422 1 2x5PIN it F Al. Bl; A2, B2 SG-f55H
Ery | COMI. COM2
B g 7 =X Hr R Es
2 3y FLE 1200
5 vt B 31
BRER 1200~115200bps
s R R

RS485 Jul ARAEFE [ 5 PR IOW S AE 1%, Zepioim 73 ) I 120 Q A DL FERHL BT IR 155 8 (WAC600
5 CPU NHE N E 120 Q 3 I  Pra 17 a1 485 (5 SIS HHUERA —, ®REIER 31 M, &
AN RCCERBEE /N T 3m.
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120Q
#im B

FihCPU 5T MIAN

o #EEHFNX
DL — % RS485 I 4% 11 41

Al 485 +
CPUig B1 485- N
SG GND

Il CANbus B{5i2HA
WAC600 Z %75+ CANbus 4%, S%H =4k 52 i s .

o HEMFEME
A | 193
SRR 1%
T4 2x5PIN ## 7 CH. CL. SG-f=5i
gyt dm EE)
B g 77 = b
2% i FLFH 120Q
NG 63
WRRER 10Kbps. 20Kbps. 50Kbps. 125Kbps. 250Kbps. 500Kbps. 800Kbps. 1Mbps
S BRI AR RS (-40V & 40 V) LLERSEWTThAE, TIRy LM 4

CANbus S ZRIEFAR ISR UN R iz, CANbus e 2R HELE(F FH A7 BR O S 26 7 Hz , B2 Wit 70 ) iEF= A~ 120
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6. PLCHCE

WAC600 %] PLC nl il web AL E T HPEFI5E K PLC Z2HCE, KRS T PLC 15 HH.

6.1. ¥R webfrETH

#i\ PC %5 PLC W45 IERfEHE J5 , 78 PC iy, $T R R 4%, #1 N\ CPU [ H ) BRA LAN A [ 1P(192.168.20.80)
+5i 15 (8090)

S D © mmnam x PeE
C m B 192.168.20.80:8090
1
EINERIA P 4 /%0 “admin/admin” , BIATHEA web At E T .
g' [ | Bx PLC-Web x [

@] o A FEe | 192.168.20.80:8090/#/dashboard

Bou vemcaa PAC = £ SRS

http://192.166.20.80:8090 ERFHITSHINE
[ 3-8 St

HFE | admin
CPU: 5% = R |
RAN: ({80

B2 =260

= =2

Stop C’ Run
Debug ‘D Release
Run: 0d:7h:5%min
OKE/S }1KB/8
OEE/S J 0xB/S

6.2. CPU BIE

A E N B E A 3 SD K. CPU W R s A6, &%& CPU M5,

QOLI Motion Control PA.C =4 E_r)'i ggﬁiﬁ%

BR

T mEEE R iR EERZISDR MBEICPUBIE | OLIMC-PAC-WAC621
® RKRSE ~
CPUAEERATAS) 3 v

9 CPUTLHR

O mWERE
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1. MAHEGEEE R SD R AN B R mT A e BHE, BMAREF. SR
KL 2 SD RN, PLC ¥4I\ SD Rl BT 8 AR 7 %, 7€ PLC @47 fE g 20461k SD =, Dl
82 FH B4 25 2%

JE I )5 BHE, s “HiE” RIEE S PLC; BUHZINAERT, %Ak, #JH PLC.

2. 40T CPU A5 : 4§l CPU AR S,

3. CPU ¥Jd EAEITE]: PLC J& Bh i 7E 12 18] P 58 &% FoiR 25 10 4

6.3. U5¥EThEE

1. £ web BLE THE T EREEFHRID, CPU HHZE . WAAEHIGOL 3847 I 8] DL S A AN S Hm 18 (1) 55
WRIRAS, Hrh$er B4 (%8 TRUE, #0378 FALSE . 01 A A F 5 S2i R 24 30 A9 455, Configuration
Error #/R4&455%; Poerr Exception 7~ LY % ; Over Current % 7~id¥it; Channel Error /BB 1%

Tailboard Exception K78 JFEHR 7 o
[ |

CPU = [DiT6 ojpas _ 1|[Aad Zpais _ 3|paie _ 4pais g
ol o - 00 - 00 - oo - oo -
. ol - o1 - 0 o1 - o1 - ol -
CPU: @B 0z - 02 - m 02 - 0z - 02 -
o i 5-@ [ 0i-@ [ oiC
05 - 05 - 1 - 05 - 06 - 05 -
Ron: @ 05 - 06 - oo 06 - 06 - 06 -
07 - o7 - o B =
ser @D Fo 5@ 6o | mommm| 28 [ -8 | %-
Debug @) Release 10 - 10 - 0V 10 - 10 - 10 -
¢ 0d:OhBnd -3 v el i it
Ren: 0d:0h:6min i2- iz - | iz - iz-
GKE/S 1§ 13kE/S 14 - 14 - e 14 - 14 - 14 -
15 - 15 - 15 - 15 - 15
OKB/3 § xR/ Foier Foer Baiier Pouer Taiboard
Exception Exception Exception Excepion Excepion
woRD ofcet | o Lengh | 25 B RS
0 4001 25 1 50 1 71 100 1 125 1 150 1 175 1 200 1 225 1 250 1
1 3 26 1 51 1 7 1 101 1 126 1 154 i1 176 1 201 1 226 1 251 0
2 515 27 1 52 1 71 102 1 21 152 1 177 1 202 1 227 1 252 0
3 515 28 1 53 1 78 1 103 1 128 1 153 1 178 1 203 1 228 1 253 0
4 1027 29 1 54 1 79 1 104 1 129 1 154 1 79 1 204 1 229 1 254 0
5 5 30 1 55 1 80 1 105 1 130 1 155 1 180 1 205 1 230 1 255
6 1 1 1 5 1 81 1 106 1 131 1 156 1 181 1 206 1 231 1
5l 221 57 1 82 1 107 1 132 1 157 1 182 1 207 1 232 1
8 1 331 58 1 83 1 108 1 133 1 158 1 183 1 208 1 233 1
9 1 341 58 1 84 1 109 1 134 1 159 1 184 1 209 1 234 1
10 1 as 1 60 1 85 1 1m0 1 135 1 160 1 185 1 210 1 235 1
1 1 3% 1 61 1 8% 1 m 1 136 1 161 1 186 1 211 1 236 1
2 1 a1 62 1 87 1 12 1 137 1 162 1 187 1 212 1 237 1
13 1 3}’ 1 6 1 88 1 13 1 138 1 163 1 188 1 213 1 238 1
1 1 39 1 64 1 89 1 14 1 139 1 164 1 189 1 214 1 238 1
5 1 40 1 65 1 90 1 15 1 140 1 165 1 190 1 215 1 240 1
1% 1 41 1 66 1 91 1 18 1 141 1 166 1 191 1 216 1 241 1
7 1 2 1 67 1 92 1 "7 1 142 1 167 1 192 1 217 1 242 1
18 1 43 1 68 1 93 1 1s 1 143 1 168 1 193 1 218 1 243 1
19 1 4 1 68 1 94 1 19 1 144 1 169 1 194 1 219 1 244 1
20 1 45 1 w0 1 8 1 120 1 145 1 170 1 195 1 220 1 245 1
211 46 1 1 9% 1 211 148 1 71 1 196 1 21 1 246 1
2 1 47 1 21 97 1 122 1 147 1 172 1 197 1 2 1 247 1
23 1 4 1 73N 9 1 123 1 148 1 173 1 198 1 223 1 248 1
24 41 4 TA 41 oo 4 24 1 440 1 174 1 400 1 24 A4 240 1

2. JA/ERPRER
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L=l
CPU DI032 0
00 p1o0 - @ D101 - @
CPU: proz - @ D103 - @
(3% DI04 - : DIO5 — :
DI06 - DIO7 -
RAM: @ DIO08 — : D109 - :
DIL0 - DI11 -
ROM: (@B D112 - @ D113 - @
pri4a - @ piis - @
Stop (:) Run DQO0 - : DQO1 - :
DQO2 - DQO3 -
Debug (:) Release po4 - @ poos - @
Do - @ D07 - @
Run: 0d:0h:1min pos - @ Dao9 - @
| D10 - @ o1l - @
1 2kB/S J 2KB/S 2 - @ a3 - @
., | pa1s - @ pois - @
T 0KB/S J 0KB/S =

mid “Stop” fFIEM R A “Run” 1817 HIP AR

3. HThRE.
i “Debug”

CPU
Ga

CPU: €%
RAM: @%

ROM: (@

Run: 0d:0h:6min
1 2KB/S ¥ 2KB/S

1 0KB/S 4 0KB/S

[DI032 0
pioo - @ piol - @
pio2 - @ D103 - @
pro4 - @ D105 - @
pioc - @ D107 - @
pros - @ D109 - @
pito - @ D11l - @
p112 - @ D113 - @
DI14 — ‘ D115 —

|| DQO0 — DQO1 -
DQ02 — ' DOQ3 —
DQO4 — DQO5 -
Do — @ D07 - @
pqos - @ Dao9 - @
1o - @ o1l - @
Q12 - @ po13 - @
Q4 - @ pais - @

OK

midr “Release” , 1BHMBEA, Hadi “Run” 8471 P2 .

o BENWREEG, PR AL, I el AR PR 38 T B s R /R
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CPU n D032
n _
uu DI0O0

D102 -

DI04 -

DI06 -

DIO8 -

DD =

ROM: .% DI12 -

D114

Stop (:) Run DQOO

DQO2
Debug . ) [Release DQO4
DQO6
Run: 0d:0h:9min DQO8
| DQ10
'2KB/S $ 4KB/S DQ12 DQ13
DQ14 — DQ15 —

| 0KB/S Eicim M. i N
OKB/S i -

o

DIO1 -
DIO3 -
DIOS -
DIO7 -
DIO9 -
DI11 —
DI13 -
DI15 -
DQO1
DQO3
DQO5
DQO7
DQ09
DQ11

4. EHM KRR, 5. &0 EEEE. sl M KRR —ADht, EXIEHENEAEE NI, 5
AT M X AN K BN AE

e ER
Py = [DI16 ° 0/[pats * 1|[Aaa Z|[pai6 * 3[pate ° 4[DQ16 5
tH oo - a0 - B oo - oo -
o oo o-§ M) -g) -8 ) o
03-@ 03-@® i 03-@ 03 - @ 03 -
RN @ u-@ | 4-@ 04 -@ || 04-@ || o02-
on: g co@ e (-] -
07 - @ 07 - @ Loy 07 - @ 7 - @ 07 -
so0 @D mn e A A R A
ot e 4 E 3 R o N i
Run: 0d:0h:9min 12- @ 2-@ 2-@ 12-@ 12 -
B i 13+ T 13 =
A R IS I R 1R RS
| OKE/S | OB/S Porver Fovier Fovver Foier Tailbaar
Exception Exzeption Exception Exception Exception
Sk ofsst | 0 Lengih | 256 EEMEEE AR 4—— HRAEX
0 4001 25 1 50 1 i1 100 1 125 1 150 1 175 1 200 1 225 1 250 1
103 % 1 51 1 % 1 101 1 126 1 151 1 17 1 201 1 228 1 251 0
2 515 7 1 52 1 w1 102 1 127 1 152 1 o1 202 1 227 1 252 0
3 515 2 1 S B 1 103 1 128 1 153 1 178 1 203 1 228 1 253 0
4 1027 29 1 5 1 791 104 1 129 1 154 1 e 1 204 1 229 1 254 0
5 5§ 0 1 55 1 30 1 105 1 120 1 155 1 180 1 205 1 230 1 255 0
6 1 31 1 56 1 81 1 106 1 31 15 1 181 1 206 1 231 1
a2 2 1 57 1 82 1 107 1 12 1 157 1 182 1 207 1 232 1
g 1 B 1 58 1 33 1 108 1 13 1 158 1 182 1 208 1 233 1
9 1 34 1 59 1 84 1 109 1 134 1 159 1 184 1 209 1 234 1
o1 B 1 60 1 8 1 1o 1 135 1 160 1 185 1 210 1 235 1
o1 % 1 61 1 % 1 o1 136 1 161 1 185 1 211 1 2% 1
12 1 w1 62 1 87 1 M2 1 137 1 162 1 187 1 212 1 237 1
13 1 ® 1 63 1 38 1 31 138 1 163 1 188 1 213 1 238 1
14 1 3/ 1 64 1 89 1 14 1 139 1 164 1 189 1 214 1 233 1
15 1 40 1 65 1 90 1 15 1 140 1 165 1 190 1 215 1 240 1
6 1 a1 8 1 91 1 15 1 o1 185 1 191 1 216 1 m 1
1 2 1 67 1 92 1 17 1 142 1 167 1 192 1 217 1 242 1
A a1 68 1 93 1 Mg 1 143 1 168 1 193 1 218 1 23 1
191 4“4 1 69 1 94 1 1 1 144 1 169 1 194 1 218 1 244 1
20 1 45 1 70 1 95 1 120 1 145 1 170 1 195 1 220 1 245 1
1 % 1 o1 9% 1 21 1 146 1 71 196 1 2391 1 246 1
=l a7 1 o1 7 1 122 1 1“7 1 72 1 187 1 22 1 247 1
23 1 48 1 1 98 1 123 1 148 1 73 1 198 1 223 1 248 1
24 1 49 1 71 99 1 124 1 g 1 74 1 198 1 224 1 249 1

7E 4 35 X 3T DAY oS O BE 24 42 (BYTE. WORD. DWORD. FLOAT) , ] LIARAE S2Fr A7 K T
. Offset FonsE—FNEE — At ahthtl, iRtk v] SO EE {8 Length Dy 5 o (¥ Hhubk 4
JER Ky 1024

7 web BHEAT “& 4 M XEHRE” B, A BT “IEJE M X" #1E.

6.4. MK E

T E PLC M5 E.
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A

| LAN-A/B

LAN-A/B
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g ]

£33.£232.£53.U

* pascimht
@ DNSHRSSSEE

192.168.20.254

* MACHUHE

00:4c:0e:82:dd:fo

2. WERNZH) P, TR PIOCEE . MASEREE “3R22” RIAT, 5 i (5 5 U5 2 e 1
Heoxs B AR 2
E_O_LI Mation Contro

v PAC

PUEERS
® Jm

IS i 75 EEAE Y LB EAT U4, 5 — /N BRI EtherNet ASSCHF EtherCAT 7 2o HoAth 9 1115 4 52 bRt H 1)

© =gmas

\' LAN-C
@ meEas

* IPitithE 192.168.21.80
B @

© FhEE
i EER+E

255.255.255.0
RischthE © 192.168.21.254
@ DNSHEES:E
MACiHEht  00:4c:0e:bcia4:88
CPURLS
i CPUmMS

PSR OREEA

EtherCAT © FEtherNet
3. /R TCE ML, FFETLLM R IP. TS, MEEER. R LE&MEm, nfbllid s E
B PLC B LM %% IP, 1EFE1 A PLC.
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E mgeE
& REgE
2. EFORIRIMEEREREO
WLAN-0
IR 11KB/s 11KBIs "Pﬁlﬂt‘ 192.168.12.220 ‘ *EHEH | LCKJ-2F1
FRAE | 2552552550 ‘ v [
1. PLOBAUSB-WIFIE, i [ A8 | 19216812254 |
4, WAPLCREE BRI MR
FFTFIE, EERE.

3, IREPLCILEEMEER, WER:
ZRBERRE ST IERNTLEMBER — R

5 IEH .
4. ¥ H DNS RS 25k

ol e ONsIESSE -

* DNSOtitiE 222.172.200.68

*DNsithlit  61.166.150.123

5. Ftp IRd5as &, JT)a Ftp BEAER)S, Wil Fip %745 PLC 45 H AL XA, TR 4
AR o

ERESEE | RPEF

HREER

SMEBIRE

# CPUES

RLFHRERF: JFJE PLC N AFEF? H i SO B 44 AR AR -
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HhERBCE: TFJR PLC AMEBI% (USB. SD ), HRHISCHE A ARSAUR (F5 Z0R AMB i i sl — 4>
XAERD .

6.5. BFEEE

AT PLC I ] Je NTP KL o [RIPHIR RIS 2 K A HEAT — KR 2D
Bou o

PAC

1M

BA | EHRE

- I

EERE O 2024-01-11 14:54:26
NTPEHL time.windows.com
LR

*EEFHEE 60

6.6. & &(E 24

R FEIR AAAE A CPU, N T A X 70 BAR I e BA Tl DB e & 2 AR, IF il B WA R, SRR

==

Hitho
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Bou wincoa  PAC = BRI RHRE

RFRE
*BEEM  OLIMC-PAC-WAC621 — BEBHRAIEN

@ mERE

IBEBIE OLIMC-PAC-WAC621
CPURIE

HIES  al266¢

CPULHR

RS V1.0.00
ATER S

@iRE | V1.0.00

B 1932EH  2024.01.24 15:44

RIS oz

RFER

6.7. EHFHR

AT BT AR, THRBRRE . RANRREEKR.

Bou wincaa  PAC

I &E HE zip / tar.gz / tarxz | sdes / desX 4, BE430MB I

HEARR EAR R .
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s ol @ EFER x

= RggHE

® mgrE

cpumE BxHERIg:, sl HE

cPUita [
gk HE zip / tar.gz / tar.xz / sdes / des3fF, BA#BiZ30MB
ATENRE (ki X
« v 4 7 > MR > SE > UPDATE v O  {@E'UPDATE" p
REEe :
A - (e =E- 1 @
=B8R 8K )
Ehcs | CPU KEY f5a9a5h8 WAC621-update-1.0.0.0-all.des
R i
Vi
D EFR
-iﬁ vl B€ >

RERER

XA (N): ‘CPUiKEYifSa9a5b87WA062l—upc ~ ‘ Y *tar*.gz*.xz;*.zip ~
BRE 1T7(0) v

EAEREETH AR, RdiAT .
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Bou wemeowra  PAC = EHO RREE

s A @ EfHFHR x

= zmnggs

® WERE

el G T

CPUTHE

___________________________________________________________________________

Hge H% zip / tar.gz / tar.xz / sdes / des3 {4, BAFRITI0MB

e 7
HRiRE B CPU_KEY_f5a9a5b8_WAC621-update-1.0.0.0-all.des

AT

REER

T RAL PRI T R E A, AIE T R AE . THRE AT m 4 R CPU_KEY J IR B, i T+4%
BA4FA “CPU_KEY f5a9a5b8 WAC621-update-1.0.0.0-all” , FHHEH A “f5a9a5b8”

ISR (AESH] FIEEARER—FHED)

f5a9a5b8|

ERFTH e

FHRITESEEE. |

TR e, PLC e EHZNEH .

FHRTEFEDRE |

6.8. NAEFEH
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ATHEAT P PR I B R, BB LB R, SRR, A SRR <o)

BIASIN”, EFSCIAF AR, ORAFRE T SO

T ﬁﬁmﬁﬁﬂ 22

1 o (RFREERA X %
TE 1 s IFEfE » =M@ s update v O E="update" P
jict]
%; |m oy R = @

B o W ) i
b ¥ = | ] Application.app
e b B
nple B =| v < o
TS L
ome ﬁﬁ?ﬁﬂﬂwﬂﬁﬂﬂﬁiﬁﬂ
s FEER): SHREERE (fapp)
O i
S a mi BEO o
i

T z5-r=amnmA

T,

T ISR P SO R4y ZIP SCF . FEIRI S web FCE TR “ N ER” A AT .

= TR

[ Eirid
-
KTiHESh:, sfsE b e
5 o
3 =
& Application app, Application cre[E48 7ip3t L
1, BNEN30MB EER S5 _RER.

1 <« ZE » UPDATE »

R
~ ER
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