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1.2 #Mr48
1.2.1 T

& TR

MMC AR —Frr. B& T 2 40 RS-485 2484 MMC A2 rnviiE], ERHFHL

aJyhE 16(MAX)4HEH;, 8 405 A, 8 AHNnEN(f M), 8 4l /2Al(Em)IZFIESR, —

4H USB #{Z(1, 10 40 12-bits A/D ###a & 16 4H GPIO #) (& |/ O 1R).

AR A 6 2 IR T

> Wi4H RS485 iE{SHE1 — —4H RS485 #1 AR ERIEIIAE, TILABEE A i HMI

(Human Machine Interface) si2% 8ULAVEUR iz, SS—4HrTDIEEE MY M H

BB EREERY.FTA 4-channels PID (A AFRLH S BB RS R Flar 2

A CPU. (=% (Baud Rate)g 5 1% 115.2K bps.

S 16(MAX)GHE ) — ST L E VR EE £ Adm S .

> 2% 4 -channels PID (Al AfE4H— 8 channels PID #2524 T AT s R =K

FH Ak CPU 2.

USB #E1& fF RS 4R v ARG A E MMC Fr s 2 2865 7E .

> 12-bits A/D #Hfa — TARANE 10 45 A/D, TJHMEEELEIEE(LE 2 E50E A5
U (E9% 2 %0, B, ZEYERY Al 450D CT (Current Transformer) o4
e A AT DU I Y e E e & 1R (R EkET i AD).

> GPIO — #E7Z AT O R 8l A (D / DO)EERZ T 2l A fH 121
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1.2.2 4-channels PID (Al)## Af2H

@ = 4-channels PID (Al)ff Af5i4H

4-channels PID (Al)fig ARE4H 228 AR s e Eay . 24t 7128 FaY 4
channels PID J2e8i K iy - 424 .

YV V.V V V V

Zfddm A ] BT W E T AR, AEHEH(PT100), mV, mA - R V.
JIE el

TR E

SRRIENTIRE

8 BIRRRERAFRRIEFFEUE (ramp & soak)

G4EE A 4 4 PID S5 DU S

1.2.3 iR

[V B tHREE - Relay

AR PID BEH SRR E SIS AR EREt &S, mn(Ead
T Relay, HkfEEEE(SSR), 4 ~ 20mAor 0 ~ 10Vdc Z%. ..
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1.2.6 GPIO B

[ 7 FEIER

IR, BB LIA 4 20 8 dHf A, Bl—i 4
4-channels PID (Al AfH2H. —4H MMC Z48% m[45 32 86 PID (Al A.
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GPIO - T)f“f)‘ﬁiiﬁﬁﬂ’] /O {52 A Bz AL (D1 / DO)J3E <7 E A% B RRIZE R, 7T DA

FRRETE bRt EElS, DRl E T E S R E T MMC fLIERs .
1.3 #ifg
TAEEJE: 24 Vdc £20%
SHFETh:
T —2VA B& 2 ¢4 PID 54
AR —FF— 4 3.6VA (max.)
e — 1VA & 2 4 PID 520
LTI
ZNEE{E Thermocouple
Type BECEEE HEEE
J -50 ~ 1000 °C +2°C
K -50 ~ 1370 °C +2°C
T -270 ~ 400 °C +2°C
E -50 ~ 950 °C +2°C
B 0~ 1800 °C +2°C
R -50 ~ 1750 °C +2°C
S -50 ~ 1750 °C +2°C
N -50 ~ 1300 °C +2°C
C -50 ~ 1800 °C +2°C




4 #EEH(PT100)RTD

Type REELTE KB
PT100 (DIN) -200 ~ 850 °C +0.2°C
PT100 (JIS) -200 ~ 600 °C +0.2°C

(SR
Type REELE HEE
-10~10V -30000 ~ 30000 counts +4mV
-50 ~ 50 mV -30000 ~ 30000 counts +20uV
4 ~20 mA -30000 ~ 30000 counts +10uA

PediEE=: On/Off or P, PI, PD, PID
HUERF [ &— A 100ms

PID FfHE&HfENTE: 24-Bits A/D converter
Al ¥EFRELHENTE: 12-bits A/D converter

P L
Relay — SPST NO, 250Vac 3A resistive load
Pulsed Voltage(SSR) — 24Vdc 24mA
4 ~ 20mA - 600Q Max.
0 ~ 10Vvdc - 500Q Min.
E=alfans

Relay — SPST NO, 250Vac 3A resistive load
GPIO #E7cM: 16 25
(= RS485 MODBUS RTU, up to 115.2K bps
ZCIE#S: EEPROM (Non-volatile memory)
IRBRE: -10 ~ 55°C
IRBERE: RH 25 ~ 85%
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SW1: 5&EfrdE 1 ~ 9. “0” (EHFYCHERK. E5E “07, B MMC EaEiinyseE Baud
Rate /& 9600 firtl ID & 1. FrlL, A% MMC {1y Baud Rate K firtilk ID 3%E Ef@ , MMC %
SRR E Baud Rate & 9600 firhl ID & 1, {2 Ff77T 2 bits.



com1

TX TX TX T
+ - + -
1 2 3 4
TX+ X+
From { L } To next MMC
SCADA Mother Board
TX— ™X—
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COM2: COM2 &l 1245 E] HMI 8022 fil LR R s .
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2.3 R
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SW2: ¥ SW2 sy 1~9. R SW2 £[E—4 MMC S48 g R FI4RSE,
i T 3 i Ay 1~3.

2.4 4-channels PID (Al Af54H

0O:Open MMC-PIDD
S:Short
GX.1|GX.2|GX.3|GX.4|GX.5|GX.6|GX.7|GX.8]GX.9|GX.10
TC,mV]| S S S S (0] (0] (0] (0] (0] 0]
PT (0] S S S S (0] (@] (@] (0] (0]
mA (0] (0] S S (0] S (0] (0] (6] O
\Y (0] (0] O (0] (0] (0] S (0] (0] (0]
NTC (6] (@] S (0] (0] (0] (@] S S S
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3.1 k%
HH Fits
ER Based on EIA RS-485
[ES-ES 2-wire, half-duplex
e Asynchronous mode
X PR 500m max
{Hig e Up to 115.2K BPS
Start bit 1 bit
. Data length bit 8 bits
=t Parity bitg None
Stop bit 1 or 2 bits selectable
{EH AN HEX value (MODBUS RTU mode)
PR CRC-16 bits

HiA) MODBUS ZE(SHE =40 T

1 2 | 3] 4] 5| 6 | 7] 8 1] 9 |10y
1
Start 8 Data bits 1 or2 Stop
bit bit(s)

3.2 HESIE

TP L E¥Em & MMC 24858 N AIRYE & B o] IEWERT 813,

v FrERERANERTENE—E, Fla baud rate, BREFLAEEBL MMC Z458H (.

v H4 MMC ZREE(E AR TR E SW1 R E R EAEE Ak (ADDR).

MMC 1y baud rate &&=t (1 or 2 Stop bit) T[LLH USB #HEL1EE. #¢ baud rate K
BRSPS E A [E AT EE RIS = (BR=115.2K and data format = N82)..

firti 1D DIP BARE SW1E%E fy “0” MMC & B is% E Baud Rate 559600 firsikID 1. Ff
L A% MMC 1y Baud Rate Ffiril ID #%57%& Bfi , MMC ¥B&EiisnysE Baud Rate A
9600 firtik ID £ 1, {£1LfizoT 2 bits. USB #214EH URC-1020 #REEREE M SRS
EEATT R ESEI T .

28 THH Default HE iy
Baud R 9600/19200  |FTA 4R HEEEBERIWVH—
Rate | IS | 9600 /38400/115200 |54,
oe S
ID BN HE 1 1t0 9 (Note 1) EFEER L3S MMC AL

JEAHE.

{ZikfroT| &g 2 lor?2




3.3 (SR

AANIENIN

{5 SRRl e DA dr. BEEM T UL2464, UL2448, etc.
Fosp e 500m. — (i E3%Elm 2% 1] DUE 9 4 MMC 45,

I BB H AR A 100Q 1/2W.

(SRR VAT E P2t

3.4 MODBUS #{Ef&=(

3.4.1

3.4.2

B

MODBUS J&— & LA A ER. B —(E L i%ma % v IEHRF# 9 4 MMC %47
MODBUS #/E i E#%lm A%, MMC R 40 A RIE A HITEIm &R S MMC
ZEA g BT EIER. Em — AR —4H MODBUS ##(Z.

LEmHAEH MODBUS ¥ MMC 2215 <5 A MR

1. EEERGERMEZL MMC EARMEEOZEAE. MMC fERN EFimE <, DIRRB e RS
[l FEmEOK. &4 MMC i FEM SW1 seE itk (1~ 9).

2. FEEHA: fizik 1D DIP GHRH SW1EE R “0" MMC &l i ifitsi=l, Ti%m i
H<4A[R—E MODBUS & EHIFTA MMC, MMC A 75 B[ = 220,

B SR
SO EEMEMEEEE 4 [EBS: SEALE (D), 2R, L CRC WS, [k
BRI IE S &, FrA B SR 0-9,AF

RTU message framing

Slave Function

Address Code =iz
1 byte 1 byte O up to 252 byte(s) 2 bytes
CRC Lfo\vl CRC Hi
A A & SRR EA.

1. ZE{rhE(D)
HeH MMC # 2 — k. fribaE £ SWL BERE, s 1-9 .

2. TRFFHS
EfEEfEE MMC BEECETHIIREN. BRI NEH MMC, BEriha %
MMC XEFRZEITHHEEE. & MMC [BH{EEE 6 A — e a5 e 5 — I
BESGEHERNE. F

FEFFIEZRIE MMC .
TR

R (ks ERE
03 3 Read-out 16-bit word ZEE
04 3 Read-out 16-bit word MEE
05 A\ Write-in B bit FASH 71
06 £ A Write-in 16-bit word 5
10 £ A Write-in 16-bit word 3%




B TRFFBA YRR - ZRHUL R BRI SIT A [E]
[ MMC SBEERHTA (B8 AT BERRRENS s

. CRC fg&
E{ES s e &R (SN B R S IR JERIE MODBUS &{E#&=(_F (RTU mode),
CRC-16 (Cyclical Redundancy Check).
CRC-16 /& 2-bytes (16-bits) #&arfatl. {EFIHYERHEAL A4S M SRV —{Efr
JeAH  (fzik) FHE -
RUEEN) CRC WNEHE TAENEETE CRC AU NEINARE » TIENSREREHE -
TR E (CRC) 2ot - E&—ME 16-firy —#fr{H - CRC {HH

Hama TR > SE RS CRC -

3.5 Function Code Description
3.5.1 Read Data Registers [Function Code: 03]

Read the contents of a contiguous block of data registers in the MMC.
Broadcast is not possible.
1. Message composition

Command message composition

Address | Function Code | Starting Register | Quantity of CRC-16
Registers
x01~x09 x03 X0000~xFFFF | x0001~x007D |Low-order byte |High-order byte
1 byte 1 byte 2 byte 2 bytes 2 bytes

Response message composition

Address | Function Code | Byte Count* | Register Value CRC-16
x01~x09 x03 xX02~xFA Low-order byte |High-order byte
1 byte 1 byte 1 bytes N x 2 bytes 2 bytes

* N = Quantity of Registers; Byte Count =N x 2

2. Message transmission (example)

The following show an example of reading the set-point of channel 1 [data register x0000] from
address No.1.

Command message composition

Address | Function Code | Starting Register | Quantity of Registers CRC-16

x01 x03 x0000 x0001 X840A

Response message composition

Address | Function Code Byte Count Register Value CRC-16

x01 x03 x02 X03E8 xB8FA

The response data show that the set-point of channel 1 is x03E8 (1000).

10



3.5.2 Read Input Registers [Function Code: 04]
Read the contents of a contiguous block of input registers (x1000~x1FFF) in the MMC.
Broadcast is not possible.
1. Message composition

Command message composition

Address | Function Code | Starting Register | Quantity of CRC-16
Registers

x01~x09 x04 x1000~x1FFF | x0001~x007D |Low-order byte |High-order byte
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Response message composition

Address [ Function Code | Byte Count* | Register Value CRC-16

x01~x09 x04 X02~xFA Low-order byte |High-order byte
1 byte 1 byte 1 byte N x 2 bytes 2 bytes

* N = Quantity of Registers; Byte Count =N x 2

2. Message transmission (example)
The following show an example of reading the Process Value (PV) of channel 1 [Input register x1000]
from address No.1.

Command message composition

Address | Function Code | Starting Register | Quantity of Registers CRC-16

x01 x04 x1000 x0001 Xx350A

Response message composition

Address | Function Code | Byte Number Register Value CRC-16

x01 x04 x02 x001B xF93B

The response data show that the Process Value (PV) of channel 1 is x001B (27).

3.5.3 Write Single Coil [Function Code: 05]
Set the EEPROM write-in flag to save parameters setting into non-volatile memory in
the MMC.
The built-in non-volatile memory (EEPROM) in the MMC has 1 million guaranteed
rewrite cycles. To prevent the EEPROM be written frequently, the parameters written
by communication with Function Code x06 and x10 are kept in the internal memory
(RAM) instead of in the EEPROM.
Please note that all those data without saving in the EEPROM will be lost after turning
off the power.
The MMC will reset the EEPROM write-in flag automatically after saving all those RAM
data into EEPROM.
Broadcast is possible

11



1. Message composition

Command message composition

Address Function Register Address | Register Value CRC-16
x01~x09 x05 x0000 xFF0O0 Low-order byte |High-order byte
1 byte 1 byte 2 bytes 2 bytes 2 bytes

Response message composition

Address Function Register Address | Register Value CRC-16
x01~x09 x05 x0000 xFF0O0 Low-order byte |High-order byte
1 byte 1 byte 2 bytes 2 bytes 2 bytes

2. Message transmission (example)
The following show an example of setting the EEPROM write-in flag.

Command message composition

Address | Function Code |Register Address | Register Value CRC-16
x01 x05 x0000 xFFO0 x8C3A

Response message composition

Address | Function Code |Register Address | Register Value CRC-16
x01 x05 x0000 xFFO0 x8C3A

After the transmission, the MMC save the RAM data into EEPROM and reset the EEPROM write-in
flag.

3.5.4 Write Single Register [Function Code: 06]
Write a single data register (x0000~xFFFF) in the MMC.
Please note that the register value will not be retained after power off until the
EEPROM write-in flag is set with function code x05.
Broadcast is possible
1. Message composition

Command message composition

Address Function Register Address | Register Value CRC-16
x01~x09 x06 Xx0000~xFFFF Low-order byte |High-order byte
1 byte 1 byte 2 bytes 2 bytes 2 bytes

12



Response message composition

Address Function Register Address | Register Value CRC-16
x01~x09 x06 Xx0000~xFFFF Low-order byte |High-order byte
1 byte 1 byte 2 bytes 2 bytes 2 bytes

Message transmission (example)

The following show an example of setting the Input signal type [data register x0024] of address No.1

to K type thermocouple.

Command message composition

Address [ Function Code |Register Address | Register Value CRC-16
x01 x06 x0024 X0001 x0801

Response message composition

Address | Function Code |Register Address | Register Value CRC-16
x01 x06 x0024 x0001 x0801

3.5.5 Write Multiple Registers [Function Code: 10]
Write a block of contiguous data registers in the MMC.
Please note that these register values will not be retained after power off until the
EEPROM write-in flag is set with function code x05.
Broadcast is possible

1. Message composition
Command message composition
Address [ Function |  Starting Quantity of Byte | Register CRC-16
Code Register Registers | Count* | s Value
x0000~ x0001~ _
x01~x09 x10 N x 2 Low-order byte |High-order byte
XFFFF x007B
1 byte 1 byte 2 bytes 2 bytes 1 byte N x 2 2 bytes
* N = Quantity of Registers; Byte Count = N x 2
Response message composition
Address [ Function Starting Quantity of Registers CRC-16
Code Register
x0000~ )
x01~x09| x10 x0001~x007B Low-order byte | High-order byte
xFFFF
1 byte 1 byte 2 bytes 2 bytes 2 bytes

13




2. Message transmission (example)
The following show an example of setting the low limit [data register x002B]to 0 (x0000) and high limit
[data register x002C] to 1000 (xO3ES8) in address No.1.

Command message composition

Address |Function| Starting | Quantity | Byte Register | Register Value CRC-16

Code |Register of Count Value
Registers
x01 x10 x002B | x0002 x04 x0000 x03E8 xBOBA

Response message composition

Address | Function Code | Starting Register Quantity of CRC-16
Registers
x01 x10 x002B x0002 x31CO0

4 ZEERAAEL Data Register Map

41 BEERT

4.11 [EREMREE
1. SV (Set-Point)
st R EEE
AT DR HE SR~ E SR
Br: °C BREORE, °F FEEORE SR RSRE L

2. Ramp (#=)
s PEHES T ENEIR —EE R EEEE —AFRREER » BEREEAR A0 ADREE
RRPRAE BRI /A R B EAE I -
T &I E: 0 ~ 30000
BAL: °C, °F SRR SR AL/ PTME 30E

SV

ﬂ Ramp to Setpoint

3. Soft (BEIENRFRY)
st Rkt R AT RIS i S Dl ) 8 K B A SR8 Al 5% e SR BN IF [ > 58
HHAE R RS Y 0% 28 £11100% -
T EH#iE: 0 ~ 30000
B B
14



| Soft Start —

. Hout (i)
A BE F U o tE
] & 0.0 ~ 100.0

BEA7: %

. Cout (AalEmH)
s e FENES A H oot
nzH#i&E: 0.0 ~ 100.0
A7 %

. Run

Al BOE AR
AEREIE: 0 ~ 6

B 4
4 R F{E
0 | FHEEHE AEL K2 Bl B Y BREAIRRE
e e Y i 7y EE 2 ON/OFF #2 il =0
1| B e =
PID 5t &G
PREcEESITEENEER
v /N
| N
2 g@ﬂ/ﬁ:@’j 1 i AT1 prc:)cess i Auto mode
PV, | | |
| | |
| | |
| | |
ON OFF ON OFF
je—————— ON/OFF action —————}«— PID control
AT1 start AT end
3 | HEEE 2 PRI E HI0% I B THENHEE

15




4.1.2

1.

0.98V /—\ /
| N—"i
: AT2 prc;)cess : Auto mode
PV | | |
L
ON I OFF I
A.};MT ON/OFF action ——————}«— PID control
4 | FEhE
5 | FEFPERIER TR FPAERIIEE(PROG)
6 | FEHENT
7 | BAtSR I EEEEIEE | ST IS — @A SOF T2 BUR IE B [ 2 52
BRIETE B
Type (AJJTEH2EE:)

i ARSI
A& 0 ~ 13

B
R ] H A I E
0 J -50 ~ 1000°C
1 K -50 ~ 1370°C
2 T -270 ~ 400°C
3 E -50 ~ 950°C
4 B 0 ~1800°C
5 R -50 ~ 1750°C
6 S -50 ~ 1750°C
7 N -50 ~ 1300°C
8 C -50 ~ 1800°C
PT100 o
9 (DIN) -200 ~ 850°C
PT100 o
10 3iS) -200 ~ 600°C
11 mA -30000 ~ 30000 count
12 mV -30000 ~ 30000 count
13 V -30000 ~ 30000 count

SCAL (&M A\ S5t EREE EE)

S HH:

=y Werd

A B

B4 HERE(MA, mV, V)
T #E#IE: 0 ~ 30000
E{7: Count

IS B G -

16
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SCAH (MM A G R EHE)

stBH: 3% SR MR A (S 9% = R E(E G RLANER Y cut-off ERETDIEE) > E AByEE
RyGMERF(MA, mV, V) IR 8 S HIE -

A E: 0 ~ 30000

Ffi7: Count

Cut (BiETThEE)
SH: BETThRE R IR AR M A G ERE L TIR BB RET s 2 R -
BEEEAD: “Low”, “High” = “High/Low” » Z7E Fy“None i Fy R EEFEILIIAE - BT
RE BRI A (S EA
A FEHIE: 0 ~ 3 EEfir:
BE BhifE

0 f%

1 Low: B AESREAERE TIRE - BURNER{ES Lolt
2 High: EAERERERELRR - BnERS A Hilt
High / Low: & AfS5REBEHE ETIRE  BUREEER Lolt -
EEEE Hilt

SCAH |- L Cut-off

PV

Cut-off

SCAL

Linear Input Signal 2

#4l:

4~20mA i A(Z57 > ([FFREARLINL=4.00mA {Z5T5%5INH=20.00mA » 55 (AL

HEESCAL =0.0 SREEE=100.0 (/NECGRE AT RFR KEE)

12mA AR - BIREEREIRS0.0 - 22mA g AR - 2 EUETDIAEROE 1 B
EREGER1125 > SUERETER100.0 - EEETIAETE B Bhol K -
OmA i AIs > ERETHRESOE Ry ARy - EIR(EEHEIR-25.0 > SCEREGEUR

0.0 - EREIETTHRERCE Ry (ARG S S {EHS -

Unit(BEfir 1584E)

SREH: = A S5 T/C Z\EEE PT100 HgENEIHR > BEEIRER C I T #£
TR B AT GG EREEURERPIERIREA(MmA, mV or V).

A FHEIE: 0 ~ 2

BRA: 4

17



10.

B Efir
0 °C
1 °F
2 TS B
DP (/NEGRAATE)

s NECRA L BsE =
AIEREEE: 0~ 3. 2 J 3 {ERA R AE T

B fE
BLE /NIRRT B
0 0000
1 000.0
2 00.00
3 0.000
Act (B EIETT 1)

s SCEEHEIE RIIEECR A
AlEREE: 0 B¢ 1

BEfir:
BIE BhE

0 IEHEEHECLHD)
1 S B ECIIEY

LoLt (fE FAEEREI{ER)

sH: BEEEENE R R, - B B IR E R H R R - FAF i G PO AR s B R 5
iR o I s SR D& B FEROP (Error Protection) -

A FEFEE: 20 Type 571

BBz °C, °F SRR AL

HiLt (EFHEE RS

SR BEHEENEE SR - B ERES N EE SR - HR e gpi R aE e B
A o T B g i =l sE EN{EEROP (Error Protection) -

A AR 208 Type &HH

BAr: °C, °F SRS EAL

Filt (ERARRR)

sl BERFEE > AN E R ERAA TR E M EEAE
o ZE#&I[E: 0.0 ~ 99.9

A

18



11. PTME
SHH: % E B T B A A S e AR THAE BRI R IRE
A HEIE: 0~ 1

BRI
HTE Bh{E

0 MRUSYE/FRISRRE S ER
1 MRUg 7 E/FRIFRKE T &

12. EROP (ffERt)
ALBH: B AR IR RR 2 e
Al aAEEE: 0~ 3

B
RE B1E
0 FE—HEm N BIE KB —aHEa AR E R
1 FE—4H B E KR A R EE
2 FE—4HE N BIE R R I E
3 4 HHEIE R AR BN

13. SPOF (sEfEfmz %)
il BOEE w2 R o BRI B AR L R R B S (B B A I =
HURTHE T
] gA#[E]: -30000 ~ 30000
Bifir: °C, °F SRS TR AL

14. PVOF (BRERmZIMEHE)
ST FLMEIERUANE B2 SRR
] E]: -30000 ~ 30000
ifir: °C, °F SRSk B

4.1.3 $EHmEH

1. 01CT/02CT
s dEt 1 (01CT) ket 2 (02CT) HEMRFHEECE » SRMEmHHIFFE0E & 0 > SSR
iR E R 1 0 Relay fiifFaeE fy 15
AR EEE: 0 ~ 60
B #
-4: PV (i
-5: SV F{Hi

2. 01CH/02CH
s BH: R S B
o ZH&I[E]: 0 ~ 8000
B
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3. 01CL/02CL
SR SR e R
n]ZH#EiE: 0 ~ 8000
By

4. 01UH/02UH
A EH 1 R 2 sE =R
] & 0 ~ 100.0
Hfir: %

5. 01UL/02UL
s EaH 1 R 2 s EI RS
n] ZH#iE: 0 ~ 100.0
B %

4.2 Data Register Map (ZEifir ik & Ry 16 #EAFEH)

m Table of Data Registers : Function code [03,06] Word data (read-out/write-in)

Register Channel
Parameter | Read/Write #1 #2 #3 #4 #5 #6 #7 #8
Set-Point R/W x0000 x0080 x0100 x0180 x0200 x0280 x0300 x0380
Ramp R/W x0001 x0081 x0101 x0181 x0201 x0281 x0301 x0381
Soft R/W x0002 x0082 x0102 x0182 x0202 x0282 x0302 x0382
Hout R/W x0003 x0083 x0103 x0183 x0203 x0283 x0303 x0383
Cout R/W x0004 | x0084 [ x0104 | x0184 | x0204 | x0284 | x0304 | x0384
Run R/W x0005 | x0085 | x0105 | x0185 | x0205| x0285| x0305 | x0385
o
Pb1l RW x0006 | x0086 | x0106 | x0186 | x0206 | x0286 | x0306 | x0386
Til R/W x0007 x0087 x0107 x0187 x0207 x0287 x0307 x0387
Td1 R/W x0008 x0088 x0108 x0188 x0208 x0288 x0308 x0388
Mr1 R/W x0009 x0089 x0109 x0189 x0209 x0289 x0309 x0389
Arl R/W X000A | x008A | x010A [ xO018A | x020A | x028A | x030A | x038A
CPbl RW x000B | x008B | x010B | x018B | x020B | x028B | x030B | x038B
ASP1 RW x000C | x008C | x010C | x018C | x020C | x028C | x030C | x038C
Hys R/W x000D | x008D | x010D | x018D | x020D | x028D | x030D | x038D
CHys R/W X000E [ xO08E | x010E | xO018E | x020E | x028E | xO030E | x038E
DB R/W X000F | x008F | x010F | x018F | x020F | x028F x030F | x038F
Pb2 RW x0010 | x0090 | x0110 | x0190 | x0210 | x0290 [ x0310 | x0390
Ti2 R/W x0011 x0091 x0111 x0191 x0211 x0291 x0311 x0391
Td2 R/W x0012 x0092 x0112 x0192 x0212 x0292 x0312 x0392
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Mr2 RW x0013 | x0093 [ x0113 [ x0193 [ x0213 | x0293 | x0313 | x0393
Ar2 RW x0014 | x0094 [ x0114 | x0194 [ x0214 | x0294 | x0314 | x0394
CPb2 RW x0015 [ x0095 [ x0115 | x0195 | x0215 | x0295 | x0315 | x0395
ASP2 RW x0016 | x0096 | x0116 | x0196 [ x0216 | x0296 | x0316 | x0396
Pb3 RW x0017 | x0097 [ x0117 | x0197 [ x0217 | x0297 | x0317 | x0397
Ti3 RW x0018 | x0098 [ x0118 [ x0198 [ x0218 | x0298 [ x0318 | x0398
Td3 RW x0019 | x0099 [ x0119 [ x0199 [ x0219 [ x0299 [ x0319 [ x0399
Mr3 R/W X001A | x009A | x011A | x019A | x021A | x029A | x031A | x039A
Ar3 R/W x001B | x009B | x011B | x019B | x021B | x029B | x031B | x039B
CPB3 RW X001C | x009C | x011C | x019C | x021C | x029C | x031C | x039C
ASP3 R/W x001D | x009D | x011D | x019D | x021D | x029D | x031D | x039D
Pb4 RW X001E | x009E | xO011E [ x019E | x021E | x029E | x031E | x039E
Tid RW X001F | x009F | x011F | x019F | x021F | x029F | x031F | x039F
Td4 RW x0020 | x00AO [ x0120 [ x01AO0 [ x0220 [ x02A0 [ x0320 [ x03A0
Mr4 RW x0021 | x00Al [ x0121 [ x01Al | x0221 | x02Al | x0321 | x03Al
Ar4 R/W x0022 | x00A2 | x0122 | x01A2 | x0222 | x02A2 | x0322 | x03A2
CPb4 R/W x0023 | x00A3 [ x0123 [ x01A3 [ x0223 [ x02A3 | x0323 [ x03A3
OPTION
Type R/W x0024 | xO00A4 | x0124 | x01A4 | x0224 | x02A4 | x0324 | x03A4
SCAL RW x0025 | x00A5 [ x0125 | x01A5 | x0225 | x02A5 | x0325 | x03A5
SCAH RW x0026 | x00A6 | x0126 | x01A6 [ x0226 | x02A6 | x0326 | x03A6
Cut RW x0027 | x00A7 [ x0127 | x01A7 [ x0227 | x02A7 | x0327 | x03A7
Unit RW x0028 | x00A8 [ x0128 [ x01A8 [ x0228 | x02A8 | x0328 | x03A8
Dp R/W x0029 | XxO0A9 [ x0129 | x01A9 | x0229 | x02A9 | x0329 | x03A9
Act R/W X002A | xO00AA | x012A [ xO01AA | x022A | x02AA | x032A | x03AA
LoLt R/W x002B | xO00AB | x012B | xO01AB | x022B | x02AB | x032B | x03AB
HiLt R/W x002C | x00AC | x012C | x01AC | x022C | x02AC | x032C | x03AC
FiLt RW x002D | x00AD | x012D | x01AD | x022D | x02AD | x032D | x03AD
PTME RW X002E | x00AE | x012E [ x01AE | x022E | x02AE | x032E | x03AE
EROP RW X002F | x00AF | x012F | x01AF | x022F | x02AF | x032F | x03AF
SPOF RW x0030 | x00BO [ x0130 [ x01BO [ x0230 [ x02BO [ x0330 [ x03BO
PVOF R/W x0031 | x00B1 x0131 | x01B1 x0231 | x02B1 x0331 | x03B1
PVSE R/W x0032 | x00B2 | x0132 | x01B2 | x0232 | x02B2 | x0332 | x03B2
CONTROL OUTPUT
01CT RW X0033 | x00B3 | x0133 | x01B3 | x0233 | x02B3 | x0333 | x03B3
01CH RW x0034 | x00B4 [ x0134 | x01B4 | x0234 | x02B4 | x0334 | x03B4
01CL RW x0035 | x00B5 [ x0135 | x01B5 | x0235| x02B5 | x0335| x03B5
01UH RW x0036 | x00B6 | x0136 | x01B6 | x0236 | x02B6 | x0336 | x03B6
01UL RW x0037 | x00B7 | x0137 | x01B7 | x0237 | x02B7 | x0337 | x03B7
02CT RW x0038 | x00B8 | x0138 | x01B8 | x0238 [ x02B8 | x0338 | x03B8
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02CH RW x0039 | x00B9 [ x0139 [ x01B9 [ x0239 [ x02B9 | x0339 [ x03B9
02CL RW X003A | x00BA | x013A | x01BA | x023A | x02BA | x033A | x03BA
02UH R/W x003B | x00BB | x013B | x01BB | x023B | x02BB | x033B | x03BB
02UL RW X003C | x00BC | x013C | x01BC | x023C | x02BC | x033C | x03BC
PROGRAM
STAT RW x003D | x00BD | x013D | x01BD | x023D | x02BD | x033D | x03BD
STAR RW X003E | x00BE | x013E [ x01BE | x023E | x02BE | x033E | x03BE
BAND R/W X003F | x00BF | x013F | x01BF [ x023F | x02BF | x033F | x03BF
RT1 R/W X0040 | x00CO [ x0140 [ x01CO [ x0240 [ x02CO [ x0340 [ x03CO
SP1 R/W x0041 | x00C1 | x0141 | x01Cl1l | x0241 | x02Cl1l | x0341| x03C1
ST1 R/W x0042 | x00C2 | x0142 | x01C2 | x0242 | x02C2 | x0342 | x03C2
SF1 RW x0043 | x00C3 | x0143 | x01C3 | x0243 | x02C3 | x0343 | x03C3
LN1 RW x0044 | x00C4 | x0144 | x01C4 | x0244 | x02C4 | x0344 | x03C4
RT2 RW x0045 | x00C5 | x0145 | x01C5 | x0245 | x02C5 | x0345 | x03C5
SP2 RW x0046 | x00C6 | x0146 | x01C6 | x0246 | x02C6 | x0346 | x03C6
ST2 R/W x0047 | x00C7 x0147 | x01C7 x0247 | x02C7 x0347 | x03C7
SF2 R/W x0048 | x00C8 | x0148 [ x01C8 | x0248 | x02C8 | x0348 [ x03C8
LN2 R/W x0049 | x00C9 [ x0149 [ x01C9 | x0249 [ x02C9 | x0349 [ x03C9
RT3 R/W X004A | xO0CA | x014A | xO1CA | x024A | x02CA | x034A | x03CA
SP3 RW x004B | x00CB | x014B [ x01CB | x024B | x02CB | x034B | x03CB
ST3 RW X004C | x00CC | x014C | x01CC | x024C | x02CC | x034C | x03CC
SF3 RW x004D | x00CD | x014D | x01CD | x024D | x02CD | x034D | x03CD
LN3 RW X004E | xO0CE | x014E [ xO1CE | x024E | x02CE | x034E | x03CE
RT4 R/W X004F | xO00CF | x014F | xO01CF | x024F | x02CF | x034F | x03CF
SP4 RW x0050 | x00DO [ x0150 [ x01DO [ x0250 [ x02DO [ x0350 [ x03DO
ST4 R/W x0051 | x00D1 x0151 | x01D1 x0251 | x02D1 x0351 | x03D1
SF4 R/W x0052 | x00D2 | x0152 | x01D2 | x0252 | x02D2 | x0352 | x03D2
LN4 RW x0053 | x00D3 | x0153 | x01D3 | x0253 | x02D3 | x0353 | x03D3
RT5 RW x0054 | x00D4 | x0154 | x01D4 | x0254 | x02D4 | x0354 | x03D4
SP5 RW x0055 | x00D5 [ x0155 | x01D5 | x0255 | x02D5 | x0355 | x03D5
ST5 RW x0056 | x00D6 | x0156 | x01D6 | x0256 | x02D6 | x0356 | x03D6
SF5 R/W x0057 | x00D7 x0157 | x01D7 x0257 | x02D7 x0357 | x03D7
LN5 RW x0058 | x00D8 | x0158 | x01D8 | x0258 | x02D8 | x0358 | x03D8
RT6 RW x0059 | x00D9 [ x0159 [ x01D9 [ x0259 | x02D9 [ x0359 [ x03D9
SP6 R/W X005A | xOODA | xO015A [ xO1DA | x025A | x02DA | x035A | x03DA
ST6 RW x005B | x00DB | x015B [ x01DB | x025B | x02DB | x035B | x03DB
SF6 RW X005C | x00DC | x015C | x01DC | x025C | x02DC | x035C | x03DC
LN6 RW x005D | x00DD | x015D | x01DD | x025D | x02DD | x035D | x03DD
RT7 RW X005E | xOODE | xO015E | xO1DE | x025E | x02DE | xO035E | x03DE
SP7 RW X005F | xO0ODF | x015F | xO1DF | x025F | x02DF | x035F | xO03DF
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ST7 R/W x0060 | XOOEO [ x0160 | xO1EO | x0260 | x02EO0 | x0360 | xO03EO
SF7 R/W x0061 | XxOOE1l [ x0161 | xO01E1l | x0261 | x02E1| x0361 | xO03E1l
LN7 R/W x0062 | xO00E2 | x0162 | xO01E2 | x0262 | x02E2 | x0362 | xO3E2
RTS8 R/W X0063 | XOOE3 [ x0163 | x01E3 | x0263 | x02E3 | x0363 | x03E3
SP8 R/W x0064 | XxOOE4 | x0164 | xO01E4 | x0264 | x02E4 | x0364 | x03E4
ST8 R/W X0065 | XOOE5 [ x0165 | xO01E5 | x0265 | x02E5| x0365 | x03E5
SF8 R/W X0066 | XOOE6 | x0166 | xO01E6 | x0266 | x02E6 | x0366 | x03E6
LN8 R/W xX0067 | XxO0E7 | x0167 | xO01E7 | x0267 | x02E7 | x0367 | xO3E7

This register map is showing channel 1 to channel 8 parameters. For those register address of channel 9 to
channel 32, it can be calculated as followed:
Register Address = Base Address + (Channel No. - 1) * x0080H
Where the Base Address is the data register address of channel 1 parameter.
For example:
The base address of SV is x0000H
The SV register address of channel 6 (xO6H) is
x0280H = x0000H + (x06H - 1) * x0080H
And the SV register address of channel 16 (x10H) is
x0780H = x0000H + (x10H - 1) * x0080H

Register ALARM
parameter Read/Write #1 #2 #3 #4 #5 #6 #7 #8
ALPV R/W x1000 x1008 x1010 x1018 x1020 x1028 x1030  x1038
ALSP R/W x1001 x1009 x1011 x1019 x1021 x1029 x1031 x1039
ALHY R/W x1002  x100A  x1012 x101A x1022 x102A  x1032 x103A
ALFU R/W x1003  x100B  x1013 x101B x1023 x102B  x1033 x103B
ALMD R/W x1004 x100C x1014 x101C x1024 x102C x1034  x103C
ALDT R/W x1005 x100D x1015 x101D x1025 x102D x1035 x103D
Revered N/A x1006 x100E x1016 x101E x1026 x102E x1036  x103E
Revered N/A x1007 x100F x1017 x101F x1027 x102F x1037  x103F
Register ALARM
parameter Read/Write #9 #10 #11 #12 #13 #14 #15 #16
ALPV RW x1040  x1048 x1050 x1058 x1060 x1068 x1070 x1078
ALSP RW x1041  x1049 x1051 x1059 x1061 x1069 x1071  x1079
ALHY RW x1042  x104A  x1052 x105A  x1062 x106A  x1072  x107A
ALFU RW x1043 x104B  x1053 x105B  x1063 x106B  x1073  x107B
ALMD RW x1044  x104C  x1054 x105C x1064 x106C  x1074  x107C
ALDT RW x1045 x104D  x1055 x105D x1065 x106D x1075  x107D
Revered N/A x1046  x104E  x1056 x105E  x1066 x106E  x1076  x107E
Revered N/A x1047  x104F  x1057 x105F  x1067 x106F  x1077  x107F
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Register ALARM
parameter Read/Write #17 #18 #19 #20 #21 #22 #23 #24
ALPV R/W x1080 x1088 x1090 x1098 x10A0 x10A8 x10BO x10B8
ALSP R/W x1081 x1089 x1091 x1099 x10A1 x10A9 x10B1 x10B9
ALHY R/W x1082 x108A  x1092 x109A x10A2 x10AA x10B2 x10BA
ALFU R/W x1083 x108B x1093 x109B x10A3 x10AB x10B3 x10BB
ALMD R/W x1084  x108C  x1094 x109C x10A4 x10AC x10B4 x10BC
ALDT R/W x1085 x108D  x1095 x109D x10A5 x10AD x10B5 x10BD
Revered N/A x1086 x108E x1096 x109E x10A6 x10AE x10B6 x10BE
Revered N/A x1087 x108F x1097 x109F x10A7 x10AF x10B7  x10BF
Register ALARM
parameter Read/Write #25 #26 #27 #28 #29 #30 #31 #32
ALPV R/W x10CO0 x10C8 x10DO x10D8 x10EO0O x10E8  x10FO x10F8
ALSP R/W x10C1 x10C9 x10D1 x10D9 x10E1 x10E9 x10F1 x10F9
ALHY R/W x10C2 x10CA x10D2 x10DA  x10E2 x10EA  x10F2 x10FA
ALFU R/W x10C3 x10CB x10D3 x10DB x10E3 x10EB  x10F3 x10FB
ALMD R/W x10C4 x10CC x10D4 x10DC x10E4 x10EC x10F4  x10FC
ALDT R/W x10C5 x10CD x10D5 x10DD x10E5 x10ED x10F5  x10FD
Revered N/A x10C6 x10CE x10D6 x10DE x10E6 x10EE  x10F6 x10FE
Revered N/A x10C7 x10CF x10D7 x10DF x10E7 x10EF  x10F7 x10FF
Register CHANNEL
parameter Read/Write #1 #2 #3 #4 #5 #6 #7 #8
PV R x1130 x1140 x1150 x1160 x1170 x1180 x1190 x11A0
OouT1 R x1131 x1141 x1151 x1161 x1171 x1181 x1191 x11A1
ouT2 R x1132 x1142 x1152 x1162 x1172 x1182 x1192 x11A2
FLAG R x1133 x1143 x1153 x1163 x1173 x1183 x1193 x11A3
WKNO R x1134 x1144 x1154 x1164 x1174 x1184 x1194 x11A4

This register map is showing channel 1 to channel 8 parameters. For those register address of channel 9 to
channel 32, it can be calculated as followed:
Register Address = Base Address + (Channel No. - 1) * x0080H
Where the Base Address is the PV register address of channel 1 parameter.
For example:
The base address of PV is x1130H
The PV register address of channel 6 (xO6H) is
x1150H = x1130H + (x06H - 1) * x0010H
And the PV register address of channel 16 (x10H) is
x1220H = x1130H + (x10H - 1) * x0010H
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SEAHEE R 16 EArkg=

SEit | 2BEB SENE SEWE | SBER
x1133
x1143
x1153
x1163
x1173
x1183
x1193
x11A3 SEYFfE Ry 16 {E Bit 5347
x11B3 Bit151413121110 9 8 7 6 5 4 3 2 1 0
X11C3 LTttt L"0=0P1Off1"=0n
x11D3 F1 11111 |__"=0/P20ff1"=0n
X11E3 T T O O O -
X11F3 FLL bt OFF FrAEhERIRA
x1203 RN ON FimE{es]
x1213 I I B ATl HEPEERL SV HE)
x1223 N N R R A AT2 EBEE(, SV x 90% 5 E )
%1233 FLAG I | | | | | | | | MAN F-BfitH x0000 Index code
x1243 T T O I I O PROG mJf2=ze]
X1253 NN HOLD {246
x1263 ] PV {EH FIRE
x1273 L]0 PV Eift IR
x1283 L1l B B S
x1293 L] SOt
)ﬁg’gg || AID s e
x12C3 l #i /. OPEN
x12D3
X12E3
x12F3
x1303
x1313
x1323
x1134

SEVFRE R 4 {8 HEX W593W7 0 _ f595% R~ Don't Care
x1144

0x0000 OFF FrAEhERIR
x1154

0x010_ ATl HEEE(L, SV A HimE)
x1164 0x011_ BHMETRE
¥1174 0x012_  EEIFEEFHE

0x013_ ZEl{E&FHE
x1184 0x014_ ZE2{EIE}H

0x015_ P.I.D {&E50thr
x1194

0x020_ AT2 HHEpEE(LL SV x 90% A HiE)
x11A4 0x021_ BT
1184 0x022_ SE1{EEFHE

0x023_ &Ei{HE} A
x11C4 0x024_ EE2{EIEFHE

WKNO 0x025_ P.LD {RE5TH x0000 Index code

x11D4

0x03__ MAN T-#jlGL
x11E4

0X040_ EBE:]
x11F4 0X041_ EABERIPEH]
1204 0x042_ SBE@NE

0x043_ FHEERSE S4BREhH]
x1214

0X050_ PROG FTFZztiZed » 1T E
x1224 0x051_ E1EERRE

0x052_ 2T
x1234 0x053_ Evia o]

0x054 _ 3T
x1244 0x055_ IR
x1254 0x056_ FARTR

0X057_ SEARLFEE
x1264 0x058_ HESELTR
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x1274 0x059_ SRR
0X05A _ HEOELTE
x1284 0Xx05B _ HEOELHE
0x05C_ ETETR
x1294 0Xx05D_ TR
0X05E _ E8ETR
X12A4 0XO05F _ SQELFT
x12B4 ~ ‘
0x06__ HOLD E{Erf2=izH
x12C4
0x1___ OPEN i A OPEN
x12D4 0x2___ ADER > AID iEijagsifgthan
0x3___ EPER - :LIERSS AR
X12E4 Ox4___ ATER > EBjEs s
L2F4 0x5___ HIER PV =it FIE
0x6___ LOER: PV (R TIR
x1304
x1314
x1324
TRy 16 {E Bit SiT
Bit151413121110 9 8 7 6 5 4 3 2 1 0
Lttt ."0"=AlamlOff,"1"=0n
Lttt —_"0"=Alarm2Off,"1" = On
O I I I =Alarm30ff1—0n
I O Y O I O "= Alarm 4 Off ,"1" = On
Y I B OAIarmSOffl-On
Y Y A B I "0" = Alarm 6 Off ,"1" = On
Alarm 1~16 N O Y O I B "0" = Alarm 7 Off ,"1" = On
x1331 Flag BEREEEERE . Alarm 8 Off "1" = On x0000 Index code
[ I O A "0" = Alarm 9 Off "1" = On
I I Y I I "0" = Alarm 10 Off ,"1" = On
T O "0" = Alarm 11 Off ,"1" = On
[T O—Alarmlzoff '1" =0n
[ " = Alarm 13 Off ,"1" = On
[ 1| Alarm 14 Off "1" = On
|| "0" = Alarm 15 Off ,"1" = On
| "0" = Alarm 16 Off ,"1" = On
SYEEIFAE R 16 {E Bit 4
Bit151413121110 9 8 6 54 3 2 10
\IIIIIIIIIIII\H_ =Alarm17off1—0n
ittt |—"0"=Alrm18Off "1"=0On
\IIIIIIIIIIII\_ =Alarml90ff1—On
T e e I I :AlarmZOOffl—On
Y A O I | :AlarleOffl—On
Y A B O :AlarmZZOffl—On
Alarm 17~32 I O O O B :Alarm230ff 1" = 0On
X193 Flag EEEREEER " = Alam 24 Off "1~ Or X0000 | Index code
[ O O O "= Alarm 25 Off ,"1" = On
I I Y I O O:AlarmZGOff '1"=0n
[ I Y I = Alarm 27 Off ,"1" = On
[ "0" = Alarm 28 Off ,"1" = On
[ 11 "0" = Alarm 29 Off ,"1" = On
[ 11 0" = Alarm 30 Off ,"1" = On
|| "0" = Alarm 31 Off ,"1" = On
\ "0" = Alarm 32 Off ,"1" = On
ST RESE L&
ALSP BRI T ﬁ
ALHY TR | BHIERENME
{5 K IRE
A.OFF <0 > B R E#h{E(OFF)
ALFU AON<1> R HIB{F(ON)
AHI<2> GE = A L
A.LO<3> GBI E
A.DIH < 4> (R
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ADIL<5> 7= (R
A.BDH < 6> [ 357 N sy
ABDL< 7> [ 3 P 5 5y
B.OFF < 8> L A E{E(ON)
B.ON < 9> ey B /E (OFF)
B.HI < 10> Gy B B
B.LO <11> SRR [
B.DIH< 12> {ﬁ?ﬁ%%i& A Tgééﬁ}i
B.DIL < 13> (R (R
B.BDH < 14> [tk NES
B.BDL < 15> R 3 P 5 5l
Index code
NONE < 0> AIEFRAE
ALMD STDY< 1> TN
LATH < 2> s S
STLA< 3> F—RAEE & BRRAMIE
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This register map is showing channel 1 to channel 8 parameters. For those register address of channel 9 to

channel 32, it can be calculated as followed:
Register Address = Base Address + (Channel No. - 1) * x0080H

Where the Base Address is the PV register address of channel 1 parameter.

For example:

The base address of PV is x1130H

The PV register address of channel 6 (x06H) is
x1150H = x1130H + (XO6H - 1) * X0010H

And the PV register address of channel 16 (x10H) is
x1220H = x1130H + (X10H - 1) * x0010H
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DI/ DO Bit

Parameter|Register| 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

ALFG1 | x110E |Al16|A15|A14|A13|A12|A11|A10| A9 | AB | A7 | A6 | A5 | A4 | A3 | A2 | Al

ALFG2 | x110F |A32|A31|A30|A29|A28|A27|A26|A25|A24 |A23 |A22 | A21|A20|A19|A18 | Al7

DIFG1 | X1349 |DI16|DI15|DI14|DI13|DI12|DI11|DI10|DI09|DI08|DI07|DI06|DI05|{DI104|DI103|D102|DI01

Register CHANNEL
Parameter | Read/Write #1 #2 #3 #4 #5 #6 #7 #8
PV R x1130 x1140 x1150 x1160 x1170 x1180 x1190 x11A0
OouT1 R x1131 x1141 x1151 x1161 x1171 x1181 x1191 x11A1
ouT2 R x1132 x1142 x1152 x1162 x1172 x1182 x1192 x11A2
FLAG R x1133 x1143 x1153 x1163 x1173 x1183 x1193 x11A3
WKNO R x1134 x1144 x1154 x1164 x1174 x1184 x1194 x11A4

This register map is showing channel 1 to channel 8 parameters. For those register address of channel 9 to
channel 32,

it can be calculated as followed:

Register Address = Base Address + (Channel No. - 1) * x0010H
Where the Base Address is the register address of channel 1 parameter.
For example:

The base address of PV is x1130H

The PV register address of channel 6 (xO6H) is

x1180H = x1130H + (x06H - 1) * x0010H

And the PV register address of channel 16 (x10H) is

x1220H = x1130H + (x10H - 1) * x0010H

Register CHANNEL

Parameter| Read/Write | #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

Al R x1335 | x1336 | x1337 | x1338 | x1339 | x133A | x133B | x133C | x133D | x133E

CT R x133F | x1340 | x1341 | x1342 | x1343 | x1344 | x1345 | x1346 | x1347 | x1348
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