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1. Emfit
Modbus RTU <> TCP Converter & SCADA / HMI 1 Modbus TCP E %% RS485 / RS232 =Y Modbus
RTU 3¢ ASCII ¢l - AEUEIRGRE -
7516 : Modbus TCP f@fR2s — Modbus RTU / ASCII 5 - SCADA EHEAER TCP 18 - AiIEEKZE £
B REE - B LA Ol EzE D &k -
ZEFEE : MBAP B Unit ID FA2FRAIRRVLIL(IHE - PDU [REAE) ; RRE - ReZEINEE

MBI FE 13838 : Port 1 ( RS232 ) 2 Port 2 ( RS485 ) FE—1E TCP I8 - { B3 RTU 5 ASCIl - BiE&
% 16 & TCP [EIFFELR -

ARG . AU MQTT » AMARSIERRS - MEFIIRTE BRERINEE

%15 SCADA EHaRHERR. SRR {EF MR 5 Bk

Modbus RTU <> TCP Converter

TCP 502 > Port 2 RS485 ik
HERK - 8877 - BEBORET - SRSTE Unit ID 1-247
SCADA [ HMI RS485 [dev/ttyS1: RTU T ASCII %% - PLC - BRIZS
Modbus TCP FIE %
SIREZ 16 16:ER
TCP 503 2> Port1 RS232 #tih
HEBK - 88771 - HEBORET - SREIEE &R PLC RIS
RS232 [dev/ttySO - RTU ¥ ASCII Unit ID1-247
1 ZHR4E BERIIBE—RBE—ERT - Z1E TCP ERWBREBBRBATK - WiniEd

l_ ZE QA kA ;ﬁ*n
SR I B8 110x90x 26 mm (E x FE x5 )/150+£10g
BiR@WmA DC9~24V
RIEER | soiERe MediaTek MT7688 ( 580 MHz ) / 128 MB DDR2 / 32 MB Flash
=2 70b Port 1 = RS232 ( /dev/ttyS0 ) - Port 2 = RS485 ( /dev/ttyS1)
RS E Modbus RTU 3k Modbus ASCII ( 12 E )
B3R | 18 1200 — 115200 bps ; ERMITT7/8  BMU7TTN/E/O ~ FIERITT1/2
franive:ls UnitID 1-247 ; 0 = EHE (2R A )
Modbus TCP SEFFIE—E TCP 2 ( 1R Port 2 =502 - Port 1 =503 )
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TCP EIFERE BIRRZ 16 I (MR 321K ) - LK 8

VAY N i 10/100 Mbps RJ45 ; 858 IP ( Li#R 192.168.0.150/24 ) 5 DHCP

Wi-Fi 802.11 b/gin 2.4 GHz - AP 12={ ( LiRREART - #ER )

EENE HTTPS 495 ( TCP 8443 ) - R8P/ HEX

BRE SYS - PWR -+ RX * TX * LAN

&MY IEREFPE - 2REEREBEMRH

BNE5I%§E RTC (ERD) Epson RX-8010 - EiE {RIFHFR

RERE -25~80°C

REIE 22~ 53~ 80 ~ 443 ~ 8443 AT{E% Modbus TCP 18

BRIMEE 9600 bps - B%:E 50 B 7R - I ZEEE 150 ms 5 - BIRNEW 23 %
3. EA

1. EBiEERER—MHE - BIE 25 https://192.168.0.150:8443 ( £ IP ) -

2. BERHEGHIRLTES  BEEENT -
3. B A LKIESE admin ~ 245 password1234 -
4. BREANERS "HHBE EUEHB (2D 8FT) °

5. ALATMEIR P/ English -

] 042 =JL =
4. B E
£ TRKBRTE . BREFEIP S DHCP - = - & DNS - & "ER. -

AR EEIRINIEAS (IETF RFC 6241 NETCONF §8.4 confirmed-commit 1l )
ERIP & WEAEHMUILEANRER S5 4 852 ; 5558 IP 180 ¥ - DHCP 300 MR8 B - B EEED

[RARARES R E - R B EEER NI RA -
1T88 1P UES AT ERBURE DEK - AUEIRBGRES - IKHIBHEERE - REFREM NETCONF #HE
b=

41 EE;m\*f%%
1. % "ERL B BEBRHAAES (SH—RIEEREE) -

2. EH IP AEERBRRBER  BEZLES ; HTHEERNIP -

3. FRUUIULEL - RRSEEBEA -

4. & THERR. - BESTA -

5. DHCP : &1 DHCP falfR285k T-7688 Scanner EEIF il - B AR EEELELS
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5. 5EAX R XE Mz PR il 77 HY

REZEERE - OJME " 2488, BRA T cRRELREIFI, - MEEENE (80/443/8443) R
SREKE 60 WATA - HERERE - RV RSRERACHERE LR ENES -

PR&IRYEEE
SESEIEEEIZNE - Modbus TCP #8148 (502/503 ) A2FE - BEELF -

60 MItRMERFERMERFRE - A REAKBRENRE -

5.1 FARIPR I

1. BRMEREHCHFLER -

2. £ "Z4RE B T RRELRFIFE, FHETEE -

3. URIEN : ERFEHMNAREENETESE 60 WERHER  EEEBERER -
4. ZREBREK  WMEEETERBFEK 60 -

5.2 BRE A ERFRIRHI

S EE - %R 60 MREA - STERFIFRRR (60 W—RHEEMZEEE ) -

E=EE AFEERSE

SRl el Wit e B -

I BIMIE 60 OB - 1B T SRR TR, HEEE  EEEE ERES
STF -

$218 60 L RAE IP 115 Reset 2 30 7 - 1P WR/ERLHEE 192.168.0.150/24 - FRARISIRA -

6. F£5138 | Modbus &7

PREEBIRR EEE " F5E / Modbus s —H : Port 1 ~ Port 2 73 B2 F 51l - Modbus TCP 73 B &8 TCP
I - &EZ "HE. BR TERRE, -

6.1 Port1/Port2 78 ( 5% )

R ascii / rtu ZHZERBE ETARIE—E
fif 3= 1200 — 115200 9600 Gl
BT / BT / Skt 7-8/NEO/1-2 8/N/1 ASCIl :2EE R 7E1

FTEKEBES S=EE SlEEs
5B ERE (ms) 50— 10000 1000 ;Fz;c ERBEZA ; EARRBRIGMEIER
imEe 2 BEE (ms) 0 - 1000 0=HF MEXZZBERIRVEZX (R6.3)
EEEER (ms) 0 — 5000 100 BB AR IEE TSRS
BFESRE 0-3 0 BAESEXBEEESA
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6.2 Modbus TCP 7B ( BERFIIE—IRF)

AL Port 2 @ ~ Port 1 B AR AFZFIE - AEREE
EIEE 1-65535 502/ 503 MER AT RIRATEE ; Ao]AREIE
RAERE 1-16 8 AR R R B R ARV IELR
PEERR (ms) 0 — 3600000 300000 0= FREBES
B- @<
$EREEBOARS (ms) 0 — 60000 1000 PHECRBARAE] 0x0B » AL | 25 <

SCADA %5 ; 0= AR

6.3 B ZEEE : BEESR
R 0 RN EERE | LEOMBNEINARNEERE - IBEME (K% 400 ms ) ; B 40 BIEFIE
458 1/8 - HEREIEBAY Unit ID FEFEIEE - SCADA WA FEM ALt R S IBRIFE T -

EEEBEREL USB-RS485 A (Al PC ERVESREER ) I - B3R 0 ( BE) ) EE 150 ms Bt -
6.4 RFHEHEHR
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23 ¢l ST HEER R AW EI=HIE K FHEIRIN = W KIR - R R s EAR

B Rl e MER S 2 EZERE BERI N RIS 400 ms : ERAFBRE
RIEE R RE—RIGRERE & Unit ID H L Z2ME 1N,
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AR - IP = B8 IP - Port = & fF5IEAY TCP 18 ( % 502/503 ) -

Unit ID : 3E{U5AY Modbus firdlf ( 1-247 ) -

Modbus RTU <> TCP Converter - &2 Z User Manual 6



- HF : & 3000 ms B E; £5 SCADA HA—RERARKEER -

- WFE  BEEVEBNRZE = 1000 + ( FAEEKRE + (EIAEIRSRE + s 2 BEE -

P75 SCADA JNFERAZHBIE

9. FEEEHEER
ne
R AR A ERGE HEE

SCADA KBl - {Bi#5% | EIFE
LTS

BEBiE R R = EE M

E Unit ID X3 0x0B - fHERIES
0

SHERMETSAEIE
UZZ 0x0A
SCADA #HER4%R

BB "B, -
"Modbus TCP ARFZEAR#IT 4

10. BISMS L ER

R&A

PREZES—BNERZE - BEOR
BUAE

BmERAR - REZHFKEIEE SCADA Y
pailis

WAEERERIAE

eI R WR=LM0 - 1D - #
AR

AskanE - SREERHE LA mIfE IS

Unit ID O &Y ~ 248-255 ~ S FH|IR ik

EBREUmWE - BEER - SETIE
Modbus £ €]

FZIRTE Modbus TCP BB AERA -
YRR BERBEAWIEE

RIEE SRS (11 02 FEAMIE ) - BREREEIE

Gateway Path Unavailable : Unit ID 0 &YX * Unit ID 248-255 - FF31/18

0x01 — 0x08 % it
0x0A IR
0x0B AR

I/0 &R

Gateway Target Failed to Respond

fF - AR BE AR
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English

1. Overview

The Modbus RTU <> TCP Converter lets SCADA / HMI systems read and write Modbus RTU or ASCII slaves
on RS485 / RS232 over Modbus TCP, with no change to the field devices.

= Direction: Modbus TCP server — Modbus RTU / ASCIl master. SCADA connects to the converter's TCP
port; the converter puts each request on the serial bus and returns the slave's reply.

= Transparent: the MBAP Unit ID is the serial slave address and the PDU passes unchanged; nothing is

cached or rewritten.

= Two independent channels: Port 1 (RS232) and Port 2 (RS485) each have their own TCP port and
RTU or ASCII setting, with up to 16 concurrent TCP connections per port.

= Converter only: no MQTT and no point polling; both serial ports belong to the converter.

Many SCADA clients share each serial bus through the converter queue

SCADA [ HMI

Modbus TCP clients
up to 16 per port

Modbus RTU <> TCP Converter

TCP 502 > Port 2

queue - round-robin - expiry * poll delay
RS485 [dev/ttyS1- RTU or ASCII

RS485 slaves

Unit ID 1-247
meters - PLCs - sensors

TCP 503 = Port 1 RS232 slaves
queue - round-robin - expiry  poll delay meters ' PLCs - sensors
RS232 [dev/ttySO - RTU or ASCII Unit ID 1-247

Figure 1 Architecture: each serial port runs one transaction at a time; requests from several TCP connections queue in the

2. Specifications

converter and are sent in turn

Dimensions / weight
Power input
Processor / memory
Serial ports

Serial protocol
Baud / format

Slave addresses
Modbus TCP
Concurrent TCP connections
Ethernet

Wi-Fi

Management

LEDs

Watchdog

Real-time clock (optional)

110 x90 x 26 mm (W x D x H) /150 £ 10 g

DC9~24V

MediaTek MT7688 (580 MHz) / 128 MB DDR2 / 32 MB flash
Port 1 = RS232 (/dev/ttyS0), Port 2 = RS485 (/devi/ttyS1)
Modbus RTU or Modbus ASCII (per port)

1200 — 115200 bps; data bits 7 / 8, parity N/ E / O, stop bits 1/2
Unit ID 1 —247; 0 = broadcast (writes only)

one TCP port per serial port (factory Port 2 = 502, Port 1 = 503)
up to 16 per port (32 across both ports), factory 8

10/100 Mbps RJ45; static IP (factory 192.168.0.150/24) or DHCP
802.11 b/g/n 2.4 GHz, AP mode (off at the factory, for maintenance)
HTTPS web Ul (TCP 8443), Traditional Chinese / English

SYS, PWR, RX, TX, LAN

hardware watchdog; the unit restarts itself if the system hangs

Epson RX-8010, keeps time through power loss

Modbus RTU <> TCP Converter - &2 Z User Manual 9



Storage temperature -25~80°C
Reserved ports 22,53, 80, 443, 8443 cannot be used for Modbus TCP

about 2.3 transactions a second per port at 9600 bps reading 50 registers with a

fiashisdiperauanes 150 ms delay between polls

3. Logging in

Put the PC on the same subnet and open https://192.168.0.150:8443 (factory IP).
The self-signed certificate raises a browser warning; choose to continue.
Enter the factory account admin and password password1234.

After the first login, change the password on the System Overview page (8 characters or more).

o o bd =

Switch between ZE293Z and English at the top right.

4. Network settings
On the Network page set static IP or DHCP, netmask, gateway and DNS, then press Apply.

Confirmed commit for network changes (IETF RFC 6241 NETCONF §8.4 confirmed-commit
mechanism)

After an IP change, the change is complete only when someone logs in at the new address and confirms it; with
no confirmation within 180 s (static IP) or 300 s (DHCP) the previous network settings come back automatically.
A power cycle during the window rolls back too.

A mistyped IP or netmask cannot strand the unit off the network or send someone to site to press reset. The
mechanism is operated from the web Ul; the unit does not offer a NETCONF protocol port.

4.1 Confirming a change

After Apply, the page shows a link to the new address carrying a one-time confirmation token.
If the new IP is outside the PC's current subnet, the page warns first; change the PC's IP.
Open the link to the new address and log in.

Press Confirm; the change is complete.

o MDD~

DHCP: look up the new address on the DHCP server or with T-7688 Scanner first, then enter it on the
page to build the link.

5. Finish setup and restrict access

When all settings are done, turn on Finish setup & restrict access on the System Overview page: the web
management interface (80 / 443 / 8443) is then reachable only for 60 seconds after each boot and closed the
rest of the time, which reduces the chance of someone changing a field unit over the network.

What the restriction covers

Only the web management interface closes. Modbus TCP conversion (502 / 503) is not affected and keeps
running.

The 60 seconds start when the web service is actually ready, so the boot sequence does not eat into them.

5.1 Turning the restriction on
1. Make sure all settings are saved and applied.
2. On the System Overview page, turn on the Finish setup & restrict access switch.

3. It takes effect at once: the web management interface of the current boot also closes after 60 seconds,
and the page says so.

4. From then on, every boot opens the web management interface for 60 seconds only.

Modbus RTU <> TCP Converter - &2 Z User Manual 10



5.2 Getting back in or lifting the restriction

Power-cycle the unit, log in within 60 seconds of boot and turn the restriction off
Change settings again first (the web interface closes when the 60 seconds are up), then turn it back on
when the changes are done.

Log in within 60 seconds of boot and turn the Finish setup & restrict access switch

Lift the restriction off; the web interface stays available at all times again.

Missed the window or lost the Hold the Reset button for 30 seconds: the IP returns to the factory
IP 192.168.0.150/24 and the restriction is lifted at the same time.
6. Serial / Modbus settings

All converter settings live on the Serial / Modbus page: the Port 1 and Port 2 tabs set the serial side, the
Modbus TCP tab sets each port's TCP side; then press Save and Apply.

6.1 Port 1/ Port 2 tabs (serial side)

N S 7 L

Protocol ascii / rtu must match every slave on that bus

Baud 1200 — 115200 9600 as above

Data bits / parity / stop bits 7-8/NEO/1-2 8/N/1 ASCII devices are often 7E1

. time to wait after sending; longer than the

Slave response timeout (ms) 50 — 10000 1000 slowest slave's reply

Delay between polls (ms) 0—1000 0 = auto minimum quiet gap between two transactions
(see 6.3)

Wait after broadcast (ms) 0 —5000 100 time for slaves to act on a broadcast

Retries on timeout 0-3 0 a retried write may be written twice

6.2 Modbus TCP tab (one card per serial port)

o Range Facoy  Nows

off = serial port not opened, TCP port not

Enabled tick box Port 2 on, Port 1 off .
listened on

Port 1 — 65535 502 / 503 two enabled ports cannot share a port;
reserved ports not allowed

Max connections 1-16 8 when full, the connection idle longest is
closed

Idle disconnect (ms) 0 — 3600000 300000 0 = never

Request queue timeout B older requests get 0x0B unsent; keep < the

(ms) 0 - 60000 1000 SCADA timeout: 0 = no limit

6.3 Delay between polls: automatic mode

At 0 the converter adjusts the gap itself: when a slave that has answered before times out or sends a bad
frame, the delay doubles (up to 400 ms); after 40 clean transactions it shrinks by an eighth. Unit IDs that
never answered do not affect it, so SCADA polling a missing address does not slow the whole bus.

With real meters and devices behind USB-RS485 (such as a simulator on a PC) on one bus, use 0 (auto) or
start from a fixed 150 ms.

6.4 Save and apply
1. Press Save; the state line shows Saved. Out-of-range fields are listed on the page and nothing is sent.

2. Press Apply to restart the converter service; connected SCADA clients reconnect once. A failed apply
rolls back to the previous settings.

3. Leaving the page with unsaved changes asks whether to discard them.

Modbus RTU <> TCP Converter - &2 Z User Manual 1



7. Reading the runtime status

The runtime status at the bottom of the Serial / Modbus page refreshes every 3 seconds.

Card _____Meanng | Wawhfor |

Running - Listening on TCP
n

TCP connections

Requests / replies

Timeouts / bad frames

Slave exceptions

Expired in queue

Current poll delay

Last error

service is up

current connections

running totals

slave silent / reply corrupt

exceptions sent by slaves (e.g. 02
illegal address)

requests dropped for waiting too long

gap between transactions

"Status not updating" means the service
may have stopped

constantly at the maximum means
connections are being evicted

the difference = exceptions the converter
answered itself

bad frames keep rising: check wiring, baud
rate, termination

check the SCADA address and function
code

keeps rising = polling too fast; poll less or
use fewer connections

near 400 ms for long in auto mode: the bus

last error and when

8. SCADA-side recommendations

= Connection: IP = the converter's IP, port = that serial port's TCP port (factory 502 / 503).
= Unit ID: the slave's Modbus address (1-247).
= Timeout: 3000 ms or more; longer when several SCADA clients share one bus.

has a problem

the Unit ID tells which slave

= Polling load: transactions a second per port = 1000 + (serial transfer time + slave reply time + delay

between polls, in ms); all SCADA clients together should stay below it.

9. Troubleshooting

A slave answers only when
polled alone

SCADA shows many timeouts,
yet requests and replies are
almost equal

Expired in queue keeps rising

One Unit ID always gets 0x0B
and bad frames stay at 0

Bad frames keep rising

0x0A received

SCADA gets disconnected

The overview shows a port as
Stopped, "Modbus TCP service
not running"

the request follows another device's reply
too closely and a slow-turnaround device
misses it

the converter answers, but after queuing
longer than the SCADA timeout

polling exceeds bus capacity

the slave never heard or never answered:
ID, baud, protocol, A/B wiring

signal quality, or two masters on one bus

read to Unit ID 0, Unit ID 248-255, or a
serial port error

evicted when full, idle disconnect, or a
non-Modbus packet

the port is not enabled on the Modbus
TCP tab, or the unit has no valid licence
yet

Modbus RTU <> TCP Converter - &2 Z User Manual

set Delay between polls to 0 (auto) or
start at 150 ms

fewer connections or slower polling;
raise the SCADA timeout

as above; or a higher baud rate, or
fewer registers per read

check the slave; some meters answer
only certain function codes

termination, twisted pair, grounding;
make sure the converter is the only
master

use 1-247; for serial errors check the
system log

raise Max connections or close
unused connections

tick Enabled and press Apply; upload
the licence file on the System
Overview page and the service
restarts by itself



10. Exception codes

0x01 — 0x08 etc. slave the slave's own exception (e.g. 02 illegal address), returned unchanged
Gateway Path Unavailable: read to Unit ID 0, Unit ID 248-255, serial 1/O

0x0A converter error

0xO0B converter Gateway Target Failed to Respond: slave timeout, bad CRC / LRC,

mismatched reply, or request expired in the queue

11. Firmware versions

ome———— Vorson——ohanges ]

installing a licence from the web Ul restarts the Modbus TCP service by
2026-10-05 v1.0.04-mbgw itself (before, it took a reboot or Apply); licence messages and the
overview's stopped note now read "Modbus TCP service not running"

2026-09-30 v1.0.03-mbgw the Finish setup & restrict access status line follows a language switch
request queue timeout, automatic delay between polls, status adds

2026-09-29 v1.0.02-mbgw expired-in-queue and current poll delay; renamed Modbus RTU <> TCP
Converter, new logo

2026-09-29 v1.0.01-mbgw Modbus ASCII on the serial side

2026-09-29 v1.0.00-mbgw first release: Modbus TCP — RTU conversion
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