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1. Overview

1.1 Introdulclti_on': ) DR

:- LA,

L 1 -

P =l
o -

E90-DTU: (,2G'4HD12) isa h:_i'ghrtluahty industrial- grade w1reless dataftra‘nsmlssmn radio station Its high-level port

protection capability car, be used in 1ndustr1,a:|1 situations with c,omplex electromaggetlc environments. L_\('.;ompared with
ordinary digital transm1ss10n radio: this;radio has the cha-raeterlstlcs of low delay, full duplex, aptomatrc frequency
hopping, high- Bheed g:_onfl-nuous traﬂlsm;lpsfsion' eie comblneda\ﬁ'ith ats strong antr—‘iht@ferende‘ a,bdlly‘ ,-tn‘a-kes wireless
communication m__(')re s_tab'le and rehabl'é ‘i the industrial . ﬁeld« - e '-um e T

E90-DTU: (2G4HD12) is a\,_p.ornt -to-point, frqu.ency hopping, contrnuous transmlss1g.n duplex wireless data
transmission radio station; working in the free 2.4G frequency band around the wogld. The radio transmission power is
+12dBm, supports tr.ansparent transmlssiqn provrdes: RSZ32/RS485 1nterfac.e; “and s .__ypports 8~28 Y Vqltage input.
Wireless transdebver hzis CRC check, .FEC fOrward error co.rre'él'lon “packet 1os.s retfansrfnssroh and:.dfher 'technologles
plus automatlc frequency hopplng teoigl’},ology, so even i t.he case of sudden mterference it is a.'IH),Ost 'unaffected greatly
improving the' rehablhty of wiréless transmission And transmission dlstance The radio has’ a two- -way continuous
transmission function, so‘you don't need to pa-gl too much attentlon to the length of th& sub-packet, and y&i@l can send data

through the 1nterface at any t1me w1tliou_t*cahng about the status o_f the receLV;lng s”tatlon 4, I. (L2 ‘, | : .

microwave and:: open wire: it prow.dies réal time and rehab}e data transml.ssron of monitoring srgnvals in private networks
under certain spemal COIIdlthIlS w1th low cost installation and maintenance Convenience, ‘strong diffraction ability,
flexible network stmctlh"e and long coveﬁ'age suitable er (r?lany and scatt.eire& locations, compleﬁ geographical
environment and oth;} o_eqa"s'lons It Qan ibd é._opneeted wrth PL R_Tflj rain ga‘l_l.ghé level uge and othér dptaitermlnals

. T, T,
“‘M-___._"". k= - .' - --"WI -
Rt 73 ;

1.2 Certificates (cons1stént W1th E90 DTU senes) "f.:.:i-: ’ g2

kil i (i ¥

® E90-DTU, has d)bt.amed the| Radloijfransmrsswn qunpmeﬁt Type Ap.proval ;fertlﬁfcate’f,l.:ogde CMIIT ID:

2017FP5780, Ea T . - #1*,_‘ g N .._#, P,

® E90-DTU has obtalned the "»EX.pI’eslron proof Certrf cafe" and its number 1s: Test No. 2017’}1’000975
® E90-DTU has obtalned the "Statlc Surge Test Report" 1ssued by the China Test1ng Instrtute and its number is:
CNEx18.1461. . N .

1
® E90-DTUI has o'btaiﬁed the "Apbearance Desrgn Patent. Certlﬁoate" and 1ts patent tturnber Irs ZL 2-0’16 3 0501980.3.
® FE90-DTU h.as obtalned the "utrhty model patent cert*rﬁcate" and its patent number is: ZL 2016 2 1410691 3.

® FE90- DTE{;fﬁas obtained th‘q_’,ﬁf certlﬁcate"‘@hi")mandatory c‘e;f.iﬁdatlon) and 1ts;"_u'é'r‘1ﬁcatlon number is:

CCISE180514601 Vg . & @ @

® E90-DTU haszehtained "FCC ce1:t_“fr|cate" (Federal Q_“‘mmunrcatlons_ _C.qﬁ”fmission certification), and its ID is:
2ALPH-EJaI LN "-li;;:? £ ';L;-”-r,#::_;-:s' a:“jl{;' = "z

® FE90- DTU “hqﬁhobtalned the "R Certlﬁcate" -(""E_,U Envnonmental." Compulsory Cer’t‘;ﬁgatre'n) and its report
number 5D T12018070252465 A= W
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1.3 Features

® Using automatlc. frequency hoppmg}échnology, it has strnngantl interference ab111ty and stable- Q:o,mmunlcatlon

®  Support t\k/b waJy.-p«:jntlnuous d_alta tﬁansmlssmn functmn I__ [ r_.-;" '__:_"s i ':__*3 :1 '_.*x '_::.""a

® The produqt‘ supports AT conmm;ndls and host compn'tet cbnﬁguratlon # _ .

® 4-evel pmf protection capabllity, -

® Simple high- efﬁme@y power supply desgign, support powel’s-upply conﬁguratl(ﬂ‘; or pressure line mdde, support 8 ~

28V power, su_pply, - . oy » " H'-“u P L -"“.

The transmﬂi_t('pWerxcan ‘Teach ug fq-_;-}*z;'lbmfand all techmcal mdlcators mebx-'Emzope'a'n 1ndustr1a-1 -Sfandar‘fls
(] Worklng te’mpprature range: 4.(f CN’+85°C sultab'fe for“varlous harsl_i' Worklng env1r0nméﬁtd réal industrial grade

products v fo =

® All aluminum alloy‘- shell, compact sizé] easy installation Fgood heat d1551pa§0n perfect shleldm% design, good

electroma?netlc }:ompatlblhty,,ﬁtro,ng antl m,terference aﬁlllty, -:;”‘_M_ ,1-_‘, (o |J | .. _fi_

®  Multiple pl‘otec__lon ‘fuhctions schJ ‘as'pawer reverseace'nqectlon protec'flon-7 over—connectlon _p;:(ﬁectlen and antenna
surge pI'Ot.er_IlOn greatly 1ncrease 'th'é rellablllty of: the radlo g A -'_'_.'-.:-: P

® Simple and easy to use, w1reless communication can be_carried out after the factory power-on connection is
successful; o = - -, w o & . @

®  Built-in hardwal' .-watchdog, |aht1 faoulra'te time 1a.ym-,1l gm’:e an excepthn gecurs the moduLé emu automatlcally

restart, and Qan contlnue to work apcordlng to the p;e*ﬁlous parameter sgmﬂgs
Ay ,a._:-a' vty e - - ey

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd. 4
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2. Quick Start

User needs to prepare below parts: w o - L

-
n S s
3 &
|_ES0-0TU | | Adptor
AT AT e -

- e
& e e n
2.1 Conﬁguratton Softwa;re G},ude B o N L T
- L Ah T e e et | Ao i
o « e e A A T A
~-_.-;_-. Rt F, L 48 ] AT . 1

First install, tha antenna to the PTU *’and then use USB o RS-232 or U‘SB to RS-485 to conneet the computer to the
DTU, M1 pulled up, MO i Inany position to enter the conﬁguratlon mode - . o
The software is used;to query and set the' Inodule parameters, and the radio statl,on needs to work in cqnﬁguratlon mode.

|: e ] e
The software mterﬁadé s shown in thl. ﬂgure b’e].OW R " S iLEs {'a-' o (L)
=] [ £55_E20-DTUHD) '
A —
; i |
G L IERNEFREAERAR
EBYTE chengedu Bhyta Elsctranic Technalogy Co. Lt
st
FAY ]_ F-_'.'E.__ !
e . | BasdRate  Parity
e HS5H o= Moo =
e
5 PORT
2' | coma =] | Open Pot
Pl
| || GetPam | | Set Param 4 ReSat Pataim
e 3
S
- Bawsed Rat| . Link set
. Pasity = BTk -
4
ey,
,.-f:. Copyrightdh Chengdu Ebyte Electronic Techmodogy Colitd Website | wesacebyie.com
'\.\I;"___ 3 _h.:_
Picture 2- 1 PC software 1nterface
= i P (A 2]
- -,
Soft D 5;};-__. gt ||.I_;:.':'-| vy ll.'q_-{.q.'.-:\:: A "'a.ﬁ\q?"i_.-.r"" [l'.:ﬁ.i;___--.-'_f..-
oftware eSCmRE- L RS GBI Cro S T T R et
- E= - N . . } e i =
No =7, s -«=Description-"-. i
= o o A - *
1»;?'* o *Serial port paramigter area =
2 Command execution area
3 Parameter area
4 Special command area

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd. 5
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1: Select the current baud rate and parity bit of the module, select the corresponding port number, and open the serial port.
You must make the module work in configuration mode and select the correct serial port parameters, otherwise the

operation instructions will fail
Ly N i et

2: Read parameters and wr1te parameters »Chck to read parame’ters it prompts th_at the read paramete;rs_ are successful and

I.I _.--

| gt il 1l
the current parll{hetersidf thé module aré‘ di splayed in the-' 'arafmeter area. Chf:lg t;érwme pararrlet%r& and-. 11: prompts that

et
i

wh
the write param'eters are successful -.T.he parameters:; Selected/ﬁlled in the parameter area have Been written into the

module
b el a S i
3: The parameter area is used with the d Parameters" buf,ton to display the 'eurrent Inodule param‘e.ters or to modify
-|I' s, ] pija ""‘- ""H _.-'.'-'-\.7 ||_! I"-'."-\._'_'.
the parameters \Qqh'-the "W‘rﬂfe Parameteﬁs“"a-huttoﬁ to set the -module-parameters i, N -',-"‘”T'fi -
) -

4: Restart and- regtbre factory settl.rgs spec1al mstructrq_ns,,- Wh1ch are used 'to reset the module. gi:rd restore the module
-

parameters to the factory state.

& b i g
-.""\-\. E e . ety
P | i a . T w
2.2 Setting"Stapes v \raemiie 4 2 o A R
. ettmg~ tgp_s G T .;,. R - : T
- --\ ana Ty . -"-.'-'-'
s 7 ,_-' .
RS B ] - ¥ S
- :.\, -_" : = S - [t N -"_:- b

1.First, install the antenna to the DTU and then install the power supply, Ml pulled down, MO in any pol%tmn and enters
[
the transparent transm1ss1on mode The user can power the DTU e1ther by RS485 or power adaptor. .-,

-

2.Use USB to RS- 232 or#JSB to RS- 485 to cennect the computer ‘to the DTU. Then igonnect the DTU power supply. The

DTU will automauca“lly estabhsh a connqquon w1th another bTU After the cohﬁecho_n is estabhs'l}ed the:_. LINK LED

""' g e =4 =
will always be on*for comnrun1cat1on, T -." '~.?.' Rt A __ s"‘“".'f” e

-~ =

-
I . X ” - -~
T "' AT s X3 T T

£90-DTU L

kS

HL

ES0-0TU

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 6
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3.0pen two serial port debugging assistants on the computer, select the default serial port baud rate 115200bps, parity is

8N, you can realize serial port transparent transmission.

L N iy e
e, "'_ T .'\. . - - ."'\.. y
B couw s oA e ey
| | et
| " |
ML sharin w Dy il il Ol = 0 i aleSield (s =
|
{
| ¥ fomil pin  WEE | | V fwadl puie BT -
Jits shertn o I
ot bt il S | T -
|
| ' . |
0 aia ind tmap hitn (B Lol | -
Twite | B = Tarw b 1
isiwiion A Clomi mintio (il Cloii
dies Baln | Lape Badi | Semi Bela Dl Bida
- m T T
- MLAT e FEAIL]
lisdlimg X Tigaltam WO o
sabe femd it b | Purvomd . o | Saly siigle mad Begng Bl | Fietemad Dommman o Rl
Awts lwnt TR
=i -
Claw b T Bl
Timimg Losis T oy dams Bilm dimd Tiln g Tiwra e MR e il el Fils Fibp el
B i By W plET A R Wi Dl B Y TA el Fr e e hd I
A e f Dl o O D i 0D eerpeeh e L] THaf PElaf ST
: (e .
n Ly E Y
TN L prpe st e R I
™ R . ':- ;'-"' 'r'_.l | '._ .I' - .__-" R
. R, " 5
\,_ o 5 0 3

4. If the user. fl’].e__pd's to modlfy fhelaI parameters p:I'éase pull down M'b and M1, com:[ecth 0 computer, open

E65_E90- DTU(HD)DTU setting software to modify the parameters. After completing the cohf guratlon the user must

restore MO and M1 to trafisceiving mode. = & L i
R T - o S
-
~
-,

Transceiving Mode

Configuration Mode

P T il
) o o

i e ||I_l '-!__.-__.--'_"'_..- '-'.'q_-hh"..i_.-_-_.r'l__‘f.-

s etz ke
e - ) S S A

e et T

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd. 7
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3. Housing and Ports

e oo oo - t
- = & )
= :
oTHo m ©
® @& ] h—
i -
£ j '{_- o
. Data Transceiver
R5232
antY' ([T
L E90-DTU *" 7 |
|_| R54E5/231 === RF M0
[T -
e E' 4BE_A L il
a8 O 6 0 be
de il GND =
ge]| PWR LINK DATA o
NEEE O ONIAIAL MR NIRRT N e
_=--" = o ek AT _-:_'_-"l:' b 3
NO. Name Function Notes
1 DB-9 female sockg RS-232 interface. Standarﬂ: RS-232 interface i )
2 3.81 termmaltﬂock .| RS- 485 powé‘r mterface St@nqlard RS -485 mterfabe qnd prgssure line pow,er mterface
3 | PWR- ﬂ,BD Powe% Indﬁafor 2 'Red," ﬁghts lip when the" ,:Wwe:r ison A o ._-'k-. : ,»
4 LINI?—_LELJ, Data _,tretg_s;éelver indicator _- 1I‘_’_,éllow, the conneg_tlog}s Successful --f.-_;:--
5 DATA\'-‘f-I.ED Ser;if# data indicator bl Yellow, flashing :fﬁgng data transmissio.ii.'"
6 DC power inte,rh'facﬁé-:l Power connqctof' Puslg\ infound hole, outer,qtian(%’eter 5.5mm, inner. diallzr%neter 2.5mm
YR i an -"‘" i Qon Fouratio i
- I figuratien mode; IF-U-Mﬁ;ny, i -'J-'_.- ot
7 | DIP swa.tgzh' '-,a-"”'h._hl"'\-* Modé ssli__gsrq& n W -"1% LM "«JE = [ G
’_F ) &"’r?.nspa'l’ent transml.s_sr(an.hv mode: M1=Dowi JAnil
W . ““External thread inperHole, length ﬁha’f
o . , length 10mmy; acteristic impedance
8 Antentia interface SMM interface =] 500 h{}"

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd.
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B2
- -
- = -
l-- i
1 | R _
LI ¥
| -
-1 Data Transceiver
® |
2
. L
REZ32
E90-DTU  war [0 -
B4 75| B2 RS4BEIIZ »== RF
O Mo 5
M1 B .
& Ie 485 A 1
(i ] 485_B
18 E. V- D=k I
v (=3 l:i_— (3
v "+ =
| e v PR LIS (DATR "
L g *
v .
' T —
L8 F
e
i = - - -~ e
x et & ot 1]
] " jic]
L L3 L
- oo = - = gl
- = = ™~ =i . ﬁﬂ-“l--l u - = -
E o 00 O 2] IE L] E
oo . Amo
1] L] P 4
- L. Ls - = -
T ST Y el L
NS L) s M ) il it U R
VEEALNT O EAER R A RS
iy e L T A Unit: mm
Az Py e Eea P
h R o = R
o e i 2 £
"'\_-\.\H'- ::"T -:::1‘ {"‘.—\1" -\-\.:"'-h.'
rlk.\_u-\-ll';""';"-_‘_?._;- ||_I_.|.|.!______.-"_":. IrI.L-\_:..'E___._-_.\_.-':_. 1--._...'_:___.-_-_.{_,"} I'l:\-u-\.l'.lll___:;._.“:.i
A e DAL AR R et T e T
s SR e s T
L P e -~
“'.;:"..-:‘""! ‘.E";-' by --:-_-f-' o -,_'5.-.'_'_-._ ~ ; y
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4. Definitions

- -
4.1 Power Connéctlon Po . ommy _ ;»';I‘* .
-h * v X et - -
,-."" -j - e A Pt
_"_ T et it ki
7 : & & B
oo R & WO
0 & ®
.-_.I T [LP e B ) e ThE e " P
S ,.- ._'__J ."'.'-'...-' .___:‘ )
User can ch00§efé‘1ther e Rl [l

Port ®) to connect to the PC power port whosg interface is 5. Smmm outer diameter and 2.5mm in inner diameter

Or Port() RS485 by. Vtc and GND. > oy R T i AT
The DTU can be'“powereq by 8~28‘V IDé—ﬁower supplyf, andﬁl-QV or 24V DC i’mwer suppl'il 1S récoﬁmtfnded-r :
g 1_",.? e G e
4.2 RS232 Interfag;__,e B @ o iy
R o oy e
| i '. i -__ S '::' I | |2 " ] I i '.-\. .l -\..-.. .'_2_..—' "' rff '.i | '__._-'- .-J". |' | :_-:_:I 1 Y :'.I'_-\.
E90-DTU can use .S:taﬂ(llal‘d DB-9 1nf‘erfa(:e,l fo eonnect to“‘dg,vlces through RS- 2_3-2 i ‘“H‘ s
s Y
-'..-" o E’. q, .-I - - :- {.."'.\, '-11.-'
4.3 RS485Interface B & i %
s '“- e "\l e
N . “ . - =
T ..|L-__.-,_" . |1 J-' - -_:.--..-..'5.-___-"__. Tl e jraali .o~
ot e a i g \-:“:;., et o~ X e Loy )
E90-DTU can uge- qv4g'5 A termma.l d' 485 B termma-l’-LQ (@)'1to connect teithe RS-485 A terfnipal and B terminal of
the device reSpeC}ﬁ_/ely e H;_,- "F, by '1‘_’33:»':’ ‘__'_"-:_.-"-_""
B i
k .-II:.:-__. . @r‘} 1 :.-'"EI.-: p
AR CN (gt
.-..-.---.: @ -..::-:li: ’ -
e 0000 -
& )
| il "'I i._: K . "‘l,.‘_.:f\.. | i E_]: i,
'H.:_'- _'a-': : S n ) N 4 . N i el . - T ._:}"'I L]
NO. | Name Function Notes

1 VCC* Screw type povb‘é'"' connector, posnn}'é"- DC 8~28YV, 12V¥51 24V is recommend€d.

"-\.l

Th_\néﬁatlve pole of the_]:\){)v%r supply is connqcte(ﬁo the ground and

2 GND Sqfé'w € power co tor, negative
II typ p ||I_1|q¥1‘e(.i _.__I_.g ||-.Ihﬂ'ShGl]q_-' "','-\_-h:.. r:_': || .-'JJJ__.- __.\'_‘
485_B - “'h{' R RS-485 B‘,.l-rﬁrf ace ™ fl{SASS'mterface ﬁ'mté'ﬂ;azte"'rs connected 'Lp*zf-r ice-B mterface
4 485_;‘?{:-.' _:::’ RS-48II$-§ijterface '-:';:'a"RS-485 interface’ lsanf'erface is connectéﬁ:_;a’dewce A interface

% Note: If the DTU is connected to multiple devices, communication may not be smooth. Please try to connect a 120 Q
resistor in parallel between the 485 A terminal and the 485 B terminal. There is no such phenomenon when

connecting a single device.

Copyright ©2012—2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 10
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5. Parameters

iy ur it
5 1 MOdel detalrs s N ":|~| ot P i e L - . :":Ix:%‘: 2
Weope®n Wt N Ee Ly g T U e
st B! e
Freq TX Power
Model feature Application feature
Hz dbm m
-7 -2 et s Sultablafqr apphcatlons
sy pl ey I ﬁl._'_l,. < Pat] I,,-fj?omt to-pc)lnt frégnen&y & {hl p'ozf'nni ;
e e 1l e DS - ithdo, wnication
E90- DTU(2G4H1-11§3 W24G T T2s §00°7 hoppm@%ﬁ‘?ectfonal i ,fpg )
PR T T T s T 1s1;ancean radio
e ;.‘:_'..'-" o ey T contlnudus_ transmlsswn i
i R - Wi 1nt€rference
) & P i w

% Test range condi'tlons ‘sunny il]ild g}qar sky, test en\n;ronment 1s«open and l‘i‘nobstrucj,ed 12\1/ 1A|power,supp1y, 5dBi

kA
antenna, the anfennat is'2 meters aboﬁra fhe. ground and ,f:he default parameters e uséd. ‘*,.;#ﬁ-"’: "
.'. .- i "'.-:._.-' rEN E L -:-_-.-}.
5.2 Other parameters T 3 & i
; -. .___ﬁ-i'::'_- | |'.__ : | | _. . :_f_'."":_: .:'_f___.-_'.-_ '- rr I“- -:.___ .-J"- i 1 ‘-_.._:_ I'q.
No Name Value Description
i O P ) et et T R
1 17" Product Size 7 82*62*25 mm+ See 1nsta11at10n dlmensmns for details
B 2 A
2 pro.dycﬁvmght .. 130g _ nght tolerance 4"‘~. . =
Opﬂ atffig  |11Lt Lt i ot s e
3 ,}* 5 *-.:-jﬁ@”@”ff85°€'-.:-ﬁﬁ’jweet*fﬁe neeﬂh‘oﬁ?ndqstﬂ"f use \ T
temperature L el .-"'_'.-|"' 5
I IS = o FEes _." —
[~ Antenna [t Ll ; o
4 ' . N 50Q ) Standard 50(5 characterlstlc 1mpé'a-ance
impegance i i 1 i
= o o o
5 | .Yeﬁa%e__rapge nes 8]:28,YDC Ijlum ..Recon_l_rnend,to er_%‘.I_Zyl 9::24V ) : Sl
“Cemmunication "ﬁf"""g = i L “"' ST WA
6 T b JRS232/RS485 et '_ “Standard DB9‘hole‘/3 81 termmalﬁl'd'ck-'
« [+ Interface g5 <o
. Baud rate range 1200~921600, Please refer to 6.4
7 Baud-rate Defailt 115200 i g e 'ie
x , oy L—Iardware baud rafe-control for more ififermation.
T LY S L I TN T | T
-\.\.H A - -_\ 1 ,\__-. .:: - .\.‘ I_:_r- .t ;.r l-'.-. .I. = '\'.\..I-l. ..\}-"l .: -
e s “ L w .__._.-;-.- v
5.3 Frequ range anq_/ nnels ot oy e
quepey rang £ha o O Z.
Main Freq. Range Channel Width
Mode Channels
Hz Hz Hz
P :@I_. e e T
E90-DTI{2GFHD12) . 2475 48G = IM P 80(full duplex)
-.@fﬂﬂ "‘-.?" - z. o o

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 11
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5.4 Electronic Parameters

Mod Ave. Tx Current mA Ave. Standby Current mA
ode
12V 24V 12V 24V
b b, R e AW
E90- DTU&QAﬁﬁIZ) 13,5_,‘ s : frg BaE ,,-*.-h e

% Note: 12V ﬁansrent transmlssmn MAX current” 66mA 24V transient ‘transmission M.AX current 33mA, it is
recommended to reserve >50% MAX cuyrent margin when—-selectlng the powq:_r_ supply, which is @neﬁmal to the

long-term stable operatlon of DTU.

I|I r,.-'-_
il e
b b 'x e
-:":-.- _"u.-
LR
.-.':..-'

]
A
[ FEw ey
IM":.“.'“'.,Q.-:’.'-#'I"'L:"
P .
T
o
LS

“

i
-
-\.-'
||J_l '-!__.-_3
Lok .
- Tl
T
Pate e
e
e
"-,,;:'.-f-"'JI

,I,;*H

I'\..-"'

e i
o T
-

~

pt

T

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.

12



Chengdu Ebyte Electronic Technology Co.,Ltd. E90-DTU (2G4HD12) User Manual

6. Working Mode

L N iy it

I -":'.. i 1 . erpm bt TR B B
| | T T e 5 e .-____.__-_-.- P | I-__"'\-\. S R
Two working® n:_[pdes are controlled: b’y M buttons i e
Mode _ I.: Position = W Descrlpﬂbn L
ST = o . '\
T - T4
T fent, | LT :I" a Jrh 1] rt,ﬁ'. D'['U g t-l'ies.té f fdce d-3ending,
ranspa\: en_;.}_._, S (low “__'-' s e ser1a. po i open 48, in, sdte o - __1v:_r_nllg:an sending
transceiving.ijodg, | transparen‘f transmrssmn (valrd Wﬁen LIﬁK is low level'f
T
Conﬁgur&tjﬁr?ﬂode 1 (Hrgﬁ-leVel) Users. __c_an query/set rnodule_ pararneters through tlr_g.-sérlal port, and DTU
5 iz | stops sending and«geceiving g £

Note: The transparent ‘transmlssron mode: w111 take effect on_ly when the LINK- L.ED hght is always om,’

____. - et ||| ERE R 1 a1 _a-_."'.-' ._IJl__.-__ ity
I ! !. ::'.'.\.. '-\.. - L | :3 - ':. g e b t.' |l.\l| s ..' I-\.\_' . _-\:J"-l-." - !
1 ] . ' .-.I-"'-l.-'. I )
6.1.1 Transparent transce1v1ng J’ﬂdde ;'.:;-:-‘

P 5 iy
When M1 is set to transparent transmlssrqn, mode data can be sent and received, 'only when the LINKﬁLED is always on.

When the LINKLLED Is: Uff it rnedd$ t"hat the module JS SEarciufrg for a devrce w_lth the' same[ eorn(h catlbn link, and

S
communication 18 rrot poss1ble at thrs—tﬁnea Affer the dev1-ce wrth the same cornrnunrcatron link is. se._arohed and connected

successfully, the 'LINK LED is always on. Communication. i el
2 £ & £
S 0 -
6.1.2 Conﬁgluraﬂbn Mode STE L - k_.“,"‘-__;_,_f_ <, proad .
‘u:“‘ ,:‘“’ ._,t\l. 1-._. #ﬂ_,. 3 - - .L:;:-.__f ey L A '°"'."' A
P e L
In configuration'giode, DTU canngf_‘,tr%h'smlt or recelve-daja’wa radio frequehdy Users can senql'_'_a{-i-'bommands to DTU.
= -~
i i tﬁ ¥
6.1.3 Mode Sw1tc:'h1,ng o - = . =
i .'|- T I||.-..'-'-':- "'I-_ l_:--\.-..'-'__.-'_-_'_::-_ r _-\.i...-_.-'u '|:.-'.|.:ﬂ :".
': - '--\.- ' 1'\-' - s .J' T’ : '-.'.-'-'-. .\,"'\- .\;- ";..'\- AT "\_‘:H- ._ -\.I':..--\.... _'.-I" I '.h‘,.- { -:-:-. T
The M1 button df DTU is used to sWrt‘ph thie worklng mqjde Mode will be swltched in100ms afterfMl button change.
= l“'-..":’ R N .'-'
an T T Ta 1
6.1.4 DTU Reset . # L . L
ok . an e T . ___.". . i .':-\.I
: I. X .! i.-.__ I' :- .\_I' ::-|:I.__.:_. ::_'\-l. :m- 1 r__ . T l I ._: E __...-'._- |::-J.-:l. | | L :__I I_,--'F_.-' "

L "

After DTU hardw’are reset or softwaré réstart, LINK- LED goes out LINKELED is always on’ aﬂer the connectlon is
completed, aﬂdﬁaﬁs to work noﬁng]}y’)accordrng to t’q;_ej)rﬁ'r)krng mode spe‘_g.ﬁ'éd by MI. There‘ﬂire" user data needs to be

transmitted wirelessly wlﬁn the LINK-LED is.always on. & @ &
% o o o
I,Q.-:'r'u__.--..l:- ey '-I ;__.._-‘_ -_l.'q_-x.'.'_i:__.-’-__-'_,’,_ *;:':ha.ﬁ‘.:_.-_-_.r';:‘_ |'|;.-'J.il___-__-_._:’__:_‘
. R et b ey Lt e
6.2 DATA '““:\kEf) Indlcator,f = T ST AT

s T, i
L _.-a-..;.l T -"\"-J.'; el
e N R S :;j'“
DATA LED displays the state of transparent transmission, it indicates whether there is data receiving or sending on the

DTU communication interface, and it flashes when data is being sent or received.

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd. 13
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6.3 Point-to-point communication mechanism

® The valid range of the value of the communlcatlon link is Lt0 9999, which can.be set using AT commands or upper
computer. The fé.c'tory default settmgqu the eommunlcatlpn link value is " I3 | . <y

i ii '~|.._. .

i .
® Ifthe COIlIleCtlc)n"fS' dlsconnect'ed due ‘to" power fallure,-excesswe d1stance errStrong 1nterferencé it 1s récommended
to adJust the dlstance or avo,rd*dbs‘tacles DTU enters ’the search state; agaln until it ﬁnds the ‘device with the same

link and estabhshes the connéction.
®  If there are two.or fitore E90-DTU (Z\GE?IDU) DTUs W_rth“the same comm.unlcdtlon link, and they':%re powered on
at the sampttrme, a.acfennectlop. wﬁ |be. eétabhshed*'randomly If rmrltrpl.e DI apphcptrons a-re m\lolved it is

1o e

recommen"dedeto cohﬁgure the lrnk%fue- of each pa-n:,of"DTU sin adva"nee_to alétlngulsh thegr-*"‘ 'f -
) e ' A #ff-:l’
e e -
Ea T Fem &n
6.4 Hardware baud rate control, =T y H;C."-, . oy
Wieans  Wher® Whead Eiae ik

e~ . 3 " -
"-\. 4 - 1 : i

®  User can use Chapter 7 comm&nds-or the host computer fo set the ﬂow control function os. 5} Off< and the hardware
flow control is turned off by default : . -

®  Only the RSZ32.p0rt'0f DTU supports the hardware ﬂow control function, and the two-way transmlg“glon of big data
can be carlrred ozut under flow ¢Qntr01. The RS232 port su.p_perts a maxrrnum. of J ISZ’OObps,i i :_ 1 "| 1 ; .

® The DTURS4-85 1nterface can support 1. 2K~3Mbps ‘bafud raté without ﬂmﬂ"’ control )

6.5 Full duplex/hlgh speed contlg_iuous transmrgswn [ &
.:-H.:I.- . ||Ia.-|-l -"'- ---.-\-..'. -"' ...-?..- '.--.IJ'.- -,

-
® In two- way:bgh’irrfuméatlon esp.eg.rﬁlfi wh"'-’ transfeljrl-ﬂg ﬁles the ch'anneil‘reshuré"s occupledﬁh'y the‘f-. wo ends are
different, Whrph w111 cause t e_jranémlssmn rate of pne-fend to be slower'-than the other end-'\@mh is normal;
® During continuous data tI‘aIISI-I'I-l-SSIOIl such as sendlng large files, to make full use of thé"--transmlssmn rate, please

ensure that the Qataif:I stream is contmuous Frequent small data frame breaks may reduce w.lreless transmission

1 . W

efficiency; i | - A i, TIEM d g T RS R 1o 1l i
Al e L b s i % -.- o s e
Sl ] Wl Tl
e T Tl it
1y e i T
. . 1._-:'___;___. .-.__-.___ + W -:_-':__:..-'.-'
et - 3 -
& = iy b Y
-
Lo ."‘"'|-| - =l o . %]
. r i = r )
} 'H.. r "._ ! I.\_I'-. R -] N L LRt S Il .:LII_.-"F.-' p
Sag =t N '..I.-\".l-. .z i w -‘.--‘ (i 5 '\-H " |I.
T e a | e =
- L . ] e |
L ::’._--‘_:l : - - -~
-~ . X -
3 Tt L Ry -.._"':-' ey
'I-I"-. ..\-__-I" 'H‘-i- l’-‘-
bk Y by A =
S -\-\\\. -\-\IHIi - -

:._:'“-. - | uh ) N P -
TR yr P e LRI L ) L)
l.\;_\_ [P, .:-'\. - 4 -\_:_._g.-'l".r\- L -\. 'H-._.-'-:D-_,-'-\.n_ e -\.,:_"':-.'_‘_-c TR %, Sag T oy

it Sl S e e et
e L el Py e
i g e
N = = (G i
- - i
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7. AT command

I [
7.1 Default Pa.ramet_er for AT c?mmand B R
il a .:_.. __. I Lo :,. 1 ::;-. -." 1 ._.__._.-- '--\. - :.- b I.-_-,' e
I-:-C‘_' -.-“'""-. iy ,‘\ . x I.-' .::- ._._?.-' ! .-.-:-_r_.:_ L] IH.
i Bauiate i 7415200 bps ik
o T;irity - ) (parity disabled)
o = Flow Contral 3 0 (_O._ff)E;
AL -J ifommunlpat‘io;'_l_pk- Et (L :f:} ‘_-_f.-
et el ) el
Rt e e
.‘.-:'_:':-. ¥ "._":-. .--I‘."'IJ ! x-"':'- i
7.2 AT Command: Descrlptlon & b g
.'f": | . | , :-"..'n; 3 . _"::“' |
LR ||| .l J , Sy LA .'____.a_._. (i L r T, e
1. The AT .GO'fnmand is character":’épntenf ,a""f ""'-}" - r"'T
2. The A'l: command ends. wltff "\ (the descmptroﬁ of \r\n will not be Tepeated 1ater) ? :
3. The AT command does not distinguish between upper and lower case. o
4. The numqmc type of the unspee1f1ed type paramete-r in ‘the AT command isa dec1ma1 string;--.,
| '._x '_ ! '__._-..-':. ' | ! :'}' i . : .x-_': :;.l:'". -:__'I- |_\:}::." -:I_!_I..-_ '\._:' hi
.-- 1 %, .-..__:_ i i
T P W)
7.3 AT Comm,and Error Co‘:dz; L A5
IR . i
Error Code, = Descﬁptlon : Possible reason | foF'the error 7
l-\"'-\‘.l ] D
T e I ) Coﬂ.j.pare theri %cllpn amete, .rangﬂ:.ldescr d in the
i:lr::-.h__..*_.; “[“The pa:r F:leﬂgﬂm—ﬂ wrongabr;j,-,- ];Es‘{_,___ pl_dr F ,.-*' _ .__e
ity Re ) el mstructlon ‘}abllb.e\‘_ t 1nstruct16r_1e does fnot carry
A empty e, ot M = e
e \,",.-- ;’” el parameters* :" ; ey
) - B . Compare the mstructloﬁ parameter range described in the
2 % | Parameter data erfor s
P [y Py instruction table .Hx
BT TER '-' T
RS Rl -"; Lo ,-F‘@bmpare theq. Jnstrueh forn{a't_~.d §Q;_’jbed"'-1n the
ST Instrucﬁoryd‘bes not exist i,_-** T qﬁl T
T SE ST instruction tab‘[e " ,.'l =4
g No t%tﬁ}inator (\r\n) e Serial port-mtookl not selected: send_-a'ﬁew line
_w = i (H
£ o, Loy o,
h .||.__ r || ._|___.- '\-l_ frees = o i __I _,.__I'\.l_
Ik'\-\. AL SR '...'\-.I" ;':I"-.:- 4 - P Ix-'.'-" ey I-.."? 3.-',". '{ T
A e e el - ___.-I" (e T -
LW -'I 3o '-__.\, T 'f.-‘_l >
L i 3 ) 2]
7.4 AT Commagd List o o o o
..l-‘;. ||.|._|M.I.__.__.-.__|.- l_l:_q_-_x.'.'f__.-___-'_‘,'_- ""-\_-"':..:_.-_-_..?“ |'|'.-J.h___-_‘-_._£..-_‘
_\_"j\_::---h‘\- _: b ,"ﬂ-._,'- (e “"'T-:_-__.:'.:.-_:%ﬂ"'-\.- i ._\_::._-.:':_-_:;.\,n_"-. .."--:_.-'E?’r’...i
. AT T - e
7.4.1 AT Test - e A e S
7 2 = & =

Command

AT +OK

Note: +Ok means the DTU has enter AT mode

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd. 15
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7.4.2 AT+RESET: Restart

Command
AT+RESET +OK
- TR . T R rrpi Il et I R o
Note: effechize atg;ée 'xl e .-" ; "‘ Lt e iy g d_f_.-;-‘-" Ot R BT
:.\. :.__; - I‘ .::':._._.: -.'-\. 5 -::._._: .-.._-1 -:.'_._,a-l—._ i i
s’ i P i T
i_.—-"- ,h.-;_:_| '\-_:_. --___ .."'
7.4.3 AT+RESTORE'@Restore to Defaﬁlt Setting . ¥ & L
o - . AT = e
e, e, e g g

AT+RESTORE

Note:

-
e

After resetting, 1t Wlll restart automatlcally,

1l
In the prodehs elj _neﬁtdmng facto.ljy‘ ss&tn:[gd, any form’ pf g_esgt is. ‘prohlblted., -@4 po@r off He[fo-re he -Ope"mtlon is

T
ety

_.-*'
completed is; ,ﬁré'hiblted ) __:-1.:_ ',- b # S R _:_ s ."F-‘_-':T; :
LA '.,__-':..-_-_‘;. e _-' ] -_._..-_- e
7.4.4 AT+BAUD: Setting baud rate o e &
= o oy o
Command
Query AT+BAUD? +OK=[baud]
R W +OK: Success e
Setting AT +BAUD—[baud] )
& & &rERR=[NUM]: Faif &
BAUD Value (bps)
- lv-.#ﬂi..-n'h.# 'f:_/,yf.*i Ry m‘:': -ﬁf-:u-«,_: 1500 "~'-L.““ <.ri-'1: - A T ,.-i" I,:,.:.-':"
1 2400
ol 5 - B - 4800 e -
3 9600
st pzatleseitbagio st led pieiiea
5 38400
NO PoS ST E
E 1}5’_.—- 6 __-:_...-._,\__. 57600 ._M_:._-H... -
7 115200 (factory default)
SR a 230400 oy I
9 256000
H N -"I': I "- PR et L o
i, 0 LA 460800 i i)
11 921600
# 2 # 1000000 i F
-, H?‘ =
Note ,Effec_:c_weagfter rebopt, _s'tﬂll.leffeogye wheni next power-on . 'i_"ﬁ‘ . l"',.-':"_ 10l
Example AT+BAUD=T7: to set baud rate to 115200
-\._‘.-:_._ e \E:..-;J ::-_::-::-.__.: . _":_.-:' ; L -:'-;’_F";J

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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7.4.5 AT+PARITY, Parity Setting
'.-...ﬁ;-k'
L 1

i el iy it

- [ '
| .“h 7, el en eepmdt |

P

Command
Query AT+PARITY? +OK=][ parity]
] ) +OK Success
Format ATF+PARITY=[parity] T i L]
st S o +ERR [NUM]: . BLror L,
Parity Description
s - [~ — N 5 R o v
Gt =0 =5 No Parity (default) :’.'Fl -
ata L L
1 Even parity
i 2 & £dd parity & 0
note Reboot to take effect, save when power off
T o T =
example™: " AT*F’ARITY-—G., gb'parﬁ__y-.- i el
Y- e LY e ]
l: _.-'I et "-_-:‘
o

C onnnand
Query AT+HWEFC? +OK=[para]
B B #OK: success e ()
Format -, “AT+HWFC =[para] = - N -
l-\:l\'.ll ol ® ETIRE T sado il +E._RR—[NI_J'M1'\-;"& .Or o Ir -"J:] i -~
Para Description
- T o T P
data e 70 e Flow contmT 1?f(default) T
1 Flow control on
i
note %eboot to take eﬁ:ect “save when power.off o v o, "
example AT+HWFC=O
:_ I..- 1_. , J- L = i Vo _.-:'F' =
L, . : :J ". LT T L
s, 1ot e TSy
-\._. } 1\::.- 4t 0 ._._....__\__. _::-;.;__.

Command
Query AT+LINK? +OK=[para]
P P P o -

F t AT+ LINK =[para] 3 '-::OK sreeess ] ¥

ormat = =

e ) - - o “{ERR= [NUM]: _eror -

data Para: Communication link. The value range is 1 to 9999, and the default value is 1

note “Take effecj;dj'ﬁ-nfedlately (and au"F atlcally restarty-save “when powqi_:' pff
exarhpfe” oo “E:"*"J ..-" - g = {;fll

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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8. Devices Connection Reference.

E USB to RS485/232

A

50 om antenna or resistor

PC/PLC/RTU

w Ea o
.
-h'l-_?'- - |||_;:“|J - .--,_.:H'K*fe . q:ﬁ
g™ ety PR PR [
IH:_":‘:\- '-,g.-"'.:- ll"\.-' " e -~ . -'-\.'-: Lo .\_‘:‘::' .'_‘_-c-:' e
__.-":-_-"-\-:"_ b __.-" o - __:'. =t = -""--.-_\"'k.-
- e e e
o T _r____J 0 Ep e
2 \Z 2 &
Y _,-". "q,.-'

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd.

Power adaptor(not included)

Two power method s optional

10-28VDC 1A power(not inclueded)
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9.0 Similar products

[H o oy i nt
jnterface.\: “‘\I Freq(Hz) TX »?owe_lj Test Range . Main .F'é;ﬁtures
% R LRy 1Al AN L s rrpm it L e TR EN
i PR e o P Y. e ot .r IS S
FT A T 2 S e
0 Rsasomsis | 7 | Automatigfrgaency
E34-DTUEGAH2T) 3 24G 70" 27dBm | 7-Skit hopping. refransmission if
o 7 o »-any packets lost. &
E34 DTU(QGA-I.{:E'(.);_.-F 232/R$:48:“ﬁ| g P e I H'::':’...';-,.I-(-X;l'}atofnau-c. e (%il;‘?nf}-{.':; .
§ 2112 .--.,L'_.“-;"“ S I-ﬁ’uf'l :2,4G 5 .?2.()_51%11;1_, %—j:ﬁ‘%;z;_hﬁpplnga'f_ftfjﬁlﬁ@is@“ if
e i o +7 | any packets lost:
peey e T T

da 3§ A =
- =
' {Wﬂ MR ) I S T e
R LA P s . i
S bt Rk ey i e L - LR e
M"'.-"'w—:-- '--"F#Tﬁ'\-f' - 'M"-\- Mo -"'mﬁ"u- - .-:'F':i:r.a
e i i e i i
L RN _— -‘.'__r __."'.h'%.:_
% - i 2
R “'I.r"r.-

Copyright ©2012-2021, Chengdu Ebyte Electronic Technology Co.,Ltd.
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10. Appications:

Ebyte DTU is suitable for‘all kinds of point-té-point and point-tomultipoint wireless*data transmission systems, such as
smart homes, Intern¢t of Tl'nngs tra?sfm:mhuon,upower l,oad .mqmto.rmg, d}StI'-bflt'lOD, putomanqn w'h){drology and water
regime momtorﬁgﬁa.p water pipe netwd‘rff memtormg, .urban stréet lamp momef-;ng, Air defeﬁ“s F_,a:ta]:m bontrol railway
signal momtorjnfg, centralized ra-rl\%z&y water supply: control oil and gas supply pipeline netWork monitoring, GPS

positioning system, remote meter readmg, electronic h01st1ng scale, automatic target r repomng, earthquake measurement

=
and reporting, fire prevennon and theft Qxlcg:ventlon env1ronm¢ntal momtormg a-nd other industrial aqtomatlon systems,
I

e e - )

- o PR | i e ar | .
P ,.-'-. it e ify Rt r ' SR 1l
Asshownbelopio LatGl  laFEs U o (MLl | (Wb
E =

b i [ ]
o o o o
I'm.:"%ll'l“-"-'-.,‘_'-_.-_:',- e '-I__.--"_"'_..- P e N CHIE
NSV NSRS e N e
ot ega=L ! ST
ey <l i N
N N " W

Copyright ©2012—2021, Chengdu Ebyte Electronic Technology Co.,Ltd.
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11. User Notes and Safety Notice

1. Please take good care’ of the warranty card of the device. The warranty card has'the factory numberv(and important

technical parameters) of the deV|1ce ‘“wlluch has 1mp0rtant-reference value for the use.r s future -ma:mtenance and new

LA e _ -
.\,I-n- - :_.l.l' ; - 'H.\_ .... 1_.

equlpment h k ._,-.' ik

2. During the; warranty period, LPDTU 1s damaged due to the quallty of tlie product itself rathel‘ fhan man-made damage
or natural drsasters such as llghtnmg strikes, it enjoys free warranty, please do not reparr by yourself I:land contact our

company if there-is a problem whrch-1§ provided by Ebyte First-class after-sales service.

3. Do not opena,t_e t’rns,BIE near 'sd)me émmable plaées“(sucjr-as éoal m'rnk’) or e'xp{ﬁ§1ve d|angerbu:s pb;eﬁts (such as

S . e Sy .
detonators }deetona'tlon) _.3“'5-- -'_ - 3 -

.--- i
-
.-.| a

4. A su1table DsC “stabilized pov{ér,sr’['pply should be: selécted which reunreS strong anti- hfgbf equency interference
ability, small ripple, and sufficient load capa01ty, preferably,,lt should also have,pvercurrent, overVgHage protection

and lightning protectlon functions to-Ensure that the DTU s normal jobs. = o Y,
5. Do not usléx i, a "Worklng enivlironéne'nt‘ that exceeds t:hle en‘vlronm.erital chérac{érrstrcd of plIU such as high
temperature ’hunudrty, low temperatur.e strong electfomagnetrc field or dustytenwronment - ""=:" :
Don't let the DTU be contmubUs'ly in full load transission state, otherwlse the transmrttermay be burnt out.
The ground wire of the DTU should be well connected Wlth'. the ground wire ofithe external equipmént (such as PC,

PLC, etc.) ¢ and the ground wire of the“ppwer\supply, otherwlse lt-.lS easy to burn out the commum.catlon interface, etc.;
e e A e b | L ,' y et

do not plug gr_un'plug the ser1al~p__“‘ort W1thpower on A L, : S w2
8. When test.mg the DTU, a matchang ‘antenna or 5082 dumrmy load must, be connected otherwrs’e ’fhe transmitter will be
easily damaged if the antenn’is connected, the distance between the iuman body and the antenna should be more

than 2 meters to avol:a injury. Touch the afitenna when transrﬁ-'lttmg & . i

o

9. Wireless DTU'§“xpften have dlfﬁerenncommunlcatlon dlstanoes in drffe:i'eht eng_ronmeln,ts T_he cor_*_nmunlcatlon
distance 1s‘“~op,ften affected by te.n’l"f)pratur'"ej humldlty, obstacle densrt_yr obs'tacl"'JVOlume #ﬁ'nd electromagnetlc

.-'._.I -
env1r0nmen’t; T order to re}’ stable communic tron it is recommended to reser __.more than 50% The
Ca

'\- ~

commun1cat10n distance margm
. e
10. If the measured commumcatron distance 1 is not ideal, it js recommended to analyze and improve the communication

distance frprn the ar-rte_nna qualrty -andfaﬂte‘fma 1nstalla-tlon »ﬂlEthod You can alst)' eentact $upp’olj_@(;deffyte com for
s "'H. 3
help. o e i g

11. When selectmg the power su'p_gl,y, ijn addition to retarnmg 50% of the c'l.lrrent margin as redommended it should be
noted that its ripple s,h,ould not exceed lOOmV - -

. . .e
Ly g e

12. Wireless commumcatron products neeq to be connected; to an 1mpedance matc.hed antenna to werk normally Even a

short-term 'test Cannotbe 0m1tted- If thc product is damaged due o this. reas()n fit wﬁl hot be | cbvered by tlie warranty.
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12. Copyrights Notice.

1. Ebyte reserves the rlght ‘of final 1nterpretat10n and modification-of all contents in this manual. it

2. Due to the contam,qqus. improve t.‘of ) Ioduct hard.vyare -and so.ftware this ‘manp I, ma b ehﬁﬂ ed W1th0ut rior
mP mp,n P ?‘ y F E_{, p

notice, and the I‘ates-f Vers10n “of the ma.nuai shall prevall '--}’_;;’__’f = K ““-;_',.-:_ T

3. Itis everyon_e § Fesp0n51b111ty to pr(-)tect the env1r0m:nent’ In order to reduce ‘the use of papef this manual only prints

the Chinese part and the Enghsh ‘manual only pr0V1des electromc documents. If necessary, please download from our

official website; in addltlon if not spemﬁ-c,.aﬂy requested by -users users can order i in bulk At the tlme, we only provide

product manuajs Q_ccb‘rdmgrto a cel'thln p dp(_!l‘tlﬂn of thk order qu’arttlty no’t;e"\“lery,-DTU is matx:'hed '011@5_113;! "one, please
M

e e

understand. ety _;r'i._- - ": al 2 et 4
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