


























































































SYM92C1000 

Buffer Management Interface Begin Normal Transmit 

Num Description Min. Max. Units 
1 TXNCLK period (100 Mbps modes) 39.996 40.004 ns 

TXNCLK period (10 Mbps mode) 399.96 400.04 .. <:t· �T�X�N�C�L�K�~�r�i�o�(�I�~�t�w�e�e�n� transmits, 10BASE-T mode oru.y} 99.99 100.01 
2 TPSF setup time 22 - : 11$' 
3 TPSF assertion to TPUD assertion (this is due to network traffic) 16 elks + 125000 elks)? 

I::::::\:,:.!' [1,21 (2) + (6) + (2) + (6)·· 

4 TPDN output hold time 1 elk + (2) 1 �e�~� .. t (2) �"�\�~�}�~� . 
[1,2] +0 . :;:=:$''ls. oS':: ...... 

5 TP AB output hold time 1 elk + (2) �·�·�:�'�~�l�i�!�R�(�2�)� 
.. /.: ... 

�1�1�~�_�2�1� +0 ns 
6 TXNCLK to TPUD propagation delay 0 \\::15:'),,:.: ... :. ns 
7 TPSF hold time 11,31 - :b. I·CIk+O"· ns 
8 TPD(7:0) setup time (NOTE: byte one must be asserted and held 

�l�<�l�:�J�i�~� 
]::t:· ns 

within sixteen elks of TPSF asserted) 
9 TPD(7:0) hold time [1] :::.,,: ... : .. - ns -.: ..... ":. 

Note [1]: All Buffer Transmit SignalS are synchronous to TXNCLK, elk refers to �o�n�e�T�X�N�C�~�K� periOd, elks refers to 
multiple periods. .;:}:;::::.::.. \:. �~�:�~� 

Note [2]: Numbers in parenthesis () in the Min. and Max. columns refer �t�o�·�~�i�j�m�t�a�l�t�i�m�i�n�g�v�a�l�u�e�s� referenced in the 
Num column .. ::::'· :::::::.;.:; .. 

Note [3]: This timing must be met as a result of timing number 6 (TPUD asserted) 
:::::.:. \: 

TPSF 

TPUD ____ �~�-�-�-�-�-�-�-�-�~�~�~�~�~�-�-�-�-�-�J� 

TPE;f 
�-�-�-�-�~�-�-�-�-�-�-�~�~�'�f�o�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-....... 

.. :." 

'::::::: :: 

tps!:,,):: 
�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�~�'�f�o�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-

J(':. _®:1""--------+-__ 
TPAB H.r--

TPD(7:0) ------------------------Y) / Byte 2 

Figure n Buffer Management Interface Begin Normal Transmit Timing 
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SYM92C1000 

Buffer Management Interface End Nonnal Transmit Timings 

Num Description Min. Max. Units 
1 TXNCLK period (100 Mbps modes) 39.996 40.004 os 

TXNCLK period (10 Mbps mode) 399.96 400.04 .. ::f 
TXNCLK period (between transmits 10BASE-T mode only) 99.99 100.01 "':::~r 

2 TPEF asserted to TPUD deasserted [1,2) 2 elks+(3)+(4) 2 elks+(3)+(4) : : .~~~ 
3 TPUD output hold time 0 IS ·:::f \" n$.: 
4 TPEF setup time 22 - '::~(bS 

5 TPEF hold time [1] 1 elk+O .~:.::. Ii: 
6 TPEF asserted to TPDN asserted (CRC enabled) [1,2) IOclks+(4)+(9) .,.,::~: •• :::::·:·:·:·~:.I: Jii •. :~::' 

TPEF asserted to TPDN asserted (CRC disabled) [1 2) 2 elks+(4)+(9) 
7 TPD(7:0) setup time (transmit data presented) 22 ::,tr::. os 
8 TPD(7:0) hold time (transmit data presented) [1] 1 elk + 0 Wi .:·\:t~t::::,· os 
9 TXNCLK to TPDN propagation delay 

1~~~J5: 
(15 

":::::' 
os 

10 TXNCLK to TPST propagation delay ':{$ ... os 
11 TPDN asserted to TPST asserted [1 2] :", I elk.(9)+(10) 
12 TPST output hold time [1] /:\2 elks +:0:::: "/.2 elks + 15 os 
13 TXNCLK to TPD(7:0) propagation delay (Status Bytes from \~i 0 ~r 

)::" 15 os 
SYM92Cl000) ,.::(:r:.:.::, 

14 TPD(7:0) output hold time (Status Bytes from SYM92CIO()O) [if .·}~:~.:::J:~~lk +Jf I elk + IS os 
IS TPST asserted to TPSF asserted [1] ,.::t· t: ··:····a.elks -

.... 
Note [I): All Buffer TranslDlt SignalS are synchronous to TXNCI,.K. cUt refers~ one TXNCLK period, elks refers to 

multiple periods..::(tr. \: 
Note [2]: Numbers in parenthesis ( ) in the Min. and Max. collms rei«:.to additional timing values referenced in the 

Num column / \::~~ \:h " 
,', ':':::::::x' ,,::::::: ::: 

.':::::::::::::'. ::: :.:.' ::':::::. ii ., 

TXNCLK 

TPSF ____ ~--_+~~+-~.~----~--------------J 

TPUP:' 

...... :::::::: 

\~ljlL .::: .... :.\. 
TPEF/' 

\':.":.":.~"::"::":.":'.:, - ..... ::::::--' .::::::::::: .. 

TPAB ________ -+ ______ ~~----+-------------------

TPD(7:0) ------'l--T~--~ 1':....---+~~Q4~~}----

Figure 13 Buffer Management Interface End Normal Transmit Timing 
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SYM92C1000 

Buffer Management Interface Transmit Underrun Abort Timing 

Num Description Min. Max. Units 
1 TXNCLK period (100 Mbps modes) 39.996 40.004 ns 

TXNCLK period (10 Mbps mode) 399.96 400.04 .:{:f: 
TXNCLK period (between transmits, 10BASE-T mode only) 99.99 100.01 

2 TPD{7:0) setup time (transmit data presented) 22 - .. 
.::: 0$: 

3 TPD(7:0) hold time~transmit dataj)resented) III 1 elk + 0 - . :j. \::. . .. os: 
4 TPUR setup time 22 - :::tw. 
5 TPUR hold time III lelk+O ~':::::" tiS:: 
6 TPUR asserted to TPUD deasserted [1,2] 2 clks+_< 4)+(8) ::::.;:;\± -ElL 
7 TPUR asserted to TPAB asserted [1,2] 2 elks + (4) .. :::: -:t _. :::.' 

+ (12) L.) 
8 TPUD output hold time 0 ttls:{:t::::::::::- ns 
9 TPAB asserted to TPST asserted [1,2] 1 elk - (l~l 1 efiij:~ (12) 

+ (10):::)\:: +,(lO) 
10 TXNCLK to TPST propagation delay .-. 0 n: \i: .. JS ns 
11 TPST output hold time [11 ·····:{Z elks + b .. ));· n::Z·elks + IS ns 
12 TXNCLK to TP AB propagation delay :::: 0 it ;/:: .. IS ns 
13 TXNCLK to TPD{7:0) propagation delay (Status Bytes) .. ;:{::::::.: .. :::: 0 ::: IS ns 
14 TPD{7:0)output hold time (Status Bytes) [11 t(:: ::r:::;J:~lk +:tf 1 elk + IS ns 
IS TPST asserted to TPSF asserted rl1 .. ::? ::;: ·:r::3elks -

Note [1]: All Buffer Transmit signals are synchronous to TXNCI,.K, c~ refers·~ one TXNCLK period, elks refers to 
multiple periods./( :Ii:;: 

Note [2]: Numbers in parenthesis ( ) in the Min. and Max. col(®ns ref~bo additional timing values referenced in the 
Num column;;::::'·· 

.::: 

44 

TXNCLK 

.... :::::::: ... 
. )::., 

TPsF ______ r-__ ~----+-~--~------~~--~---------------J 

TPUO 

TPUR ___ ~ .................. _;;J 

...... \:~:~:: 

.. 1iON )) tr .:+;.; ----~;"'------+------------------+-----+----:=::-----------

':rr "::::::::::::::', 
TPSr·;<}::· 

":::::::, 

TPAB ______ +--______ +--____________ --J 

~-----CD------~ 
TP0(7:0) ~t~~~=:f------------------+~!i!Q<!Sta~t~Us2!U-------

Figure 14 Buffer Management Interface Transmit Underrun Abort Timing 
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SYM92C1000 

Buffer Management Interface Transmit Retry Timing 

Num Description Min. Max. Units 
1 TXNCLK period (100 Mbps modes) 39.996 40.004 ns 

TXNCLK period (10 Mbps mode) 399.96 400.04 ,,:,,' TXNCLK period (between transmits 10BASE-T mode only) 99.99 100.01 
2 TPUD output hold time (same elock as TPRT asserted) 0 15 n$: 
3 TXNCLK to TPRTpropagation delay 0 15 .,:{ : . nS' 
4 TPRT asserted to TPSF asserted [1,2] 1 elk - (5) - )nj 

5 TPSF setup_ time 22 .... :!::: .. rt$ . 
6 TPSF asserted to TPRT deasserted [1,2] 1 elk + (5) .. ,::~:C~il (5) 

\}:::.: ... 

+0 nS:}' 
7 TPD(7:0) Byte 1 must be presented within 16 TXNCLK periods of -

O::::r:1··:::yoo, ....... 
-

TPSF asserted, subject to begin normal transmit setup time 
Note [1]: All Buffer Transrmt SignalS are synchronous to TXNCLK, elk refers to one TXNC:YC penod, cllts refers to 

multiple periods :;;;-:.;:;:;:;:;:;.. \t~::::/ . . ...... ,.,...... . ..... .. 
Note [2]: Numbers in parenthesis ( ) in the Min. and Max. columns refer to additional timing vatks referenced in the 

Num column .... :\[ ::~ .. :.:':';:~;~::\:.:.::. 
~j(" .. ;::}: .. 

TXNCLK 

TPSF 
--------------------------------~------------~~~~~+=--------~ 

TPUD 

TPRT -------,. t®:~,·\ 
TPDN /:{: .•. I.:.::.:.:.... I\ .. 

____________ ~----_+ __ ----~~}-;W-; .. ----------------~)~/~-----------------+--------------------------.. ;:.:.- ".;;. 

,.;:::" :t:h ..... ::::.~~.:~j 
.. ::::f:·· \~t. .:.:." 

TPST ·:'t:::l: ::t)· / 
..... , .. -.. ----'"""""\:;-I.I.! .• ·.; .• ~·.; .•. '.·'··~·.;-....... , .. ::-i:----~·.}: .. ~----------------------------~)~ ~--------------------+----------------------

/:(;!:~:'+.::::-------~~-----------------------------------------,l)/~-----------------+-------------------------
=7 T ® ~ 

1(':'9mrDf~iM.M X\--_B..:;.yt_. _11-_1 --'X\-_...;Byt_e_n_-J~~/-----------------------------1r=~Byt~.~1C 
;~rr:" 

.. :., Figure 15 Buffer Management Interface Transmit Retry Timing 
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SYM92C1000 

Mil Receive and Mil Transmit Function Timing 

Num Description Min. Max. Units 
1 RXCLK period 39.996 ns 
2 RXOV setup time 10 
3 RXOV hold time 10 
4 RXER setup time 10 
5 RXER hold time 10 
6 RXO(3 :0) setup time 10 
7 RXO(3:Q} hold time 10 ....... 1$:. 

8 TXCLK period 
9 TXCLK to TXEN propagation delay 
10 TXEN output hold time [11 
11 TXCLK to TXER propagation delay 
12 TXER output hold time U1 1 elk -is 0.. 1 6lk + IS ns 
13 TXCLK to TXD(3 :0) propagation delay 
14 TXD(3:0) output hold time U1 .::' 1 elk";;O .\:::: 1 dk + 15 ns 

Note [1]: All MIl Transmit and Receive signals are synehronous to TXCLK and ~LK re¢tiv~ly; elk refers to one 
TXCLK period:\, II ):. 

,':::';'. ":', :.: 

:h:::" 

RXCLK 

RXDV ____ -".,..-..J 

RXER :\ ':::: ::. i 

RXD(3:~?:(.-.. --· .... ~Jr-~_I __ ...,( ___ -
.... ··:t\. {t:::::··· 

/,/% ;.'.::.;.:.:.: ... Fi~ ti{Mll Receive Function Timing 
,,:{} .. ::::::., 

·····:::n.t :::::11::;::::::::::::" 

:::::j:::;::::;::dLK ~--®-----+I 

\;:~:: ,,::Y:' 

14----@------.f 
J))(:" 

TXEN 
----+---' 

~---~----~ 

TXER 
-----+---' 

@--~1 
TXD(3:0) _..;.;.;.;;..;.;..;...;.;...;...._---J ~--N-ib.;...bI-e n ____ ~ 

Figure 17 Mll Transmit Function Timing 
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SYM92C1000 

Mil Management Input and Mil Management Output Timing 

Num Description Min. Max. Units 
1 MOCperiod 399.96 - ns 
2 MOIO setup time (input only) 100 - ns.,:;:" 
3 MOIO hold time (input only) 0 - nS 
4 MOC to MOIO propagation delay (output only) 10 390 , , ns: 
5 MOIO output hold time (output only) [1] 1 elk + 10 1 elk + 390 \1':,,08' 

Note [1]: All MIl Management Input and Output signals are synchronous to MOC, elk refers to one MOC period "'\/ 
CD 

.···,:::1.:',::::::1111: 
.> 

Moe 

14---®--~ 

MOIO (INPUT) 4OiQ,Qt~\Qll~0/lJ~ _____ --+_~~: 

Figure 18 Mll Management Input Timing, ... "::: . 
. -.:.:.;.: .. 

Moe 

MOIO (OUTPUT) !¥lol:lQCIt¥l~~lD!~----,.i~----~QDI. 

"il .. ::. 
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SYM92C1000 

TP-PMD Receive, TP-PMD Transmit, and TP-PMD Control Function Timing 

Num Description Min. Max. Units 
1 RXCLK period 39.996 40.004 ns 
2 RSM(4:0) setup time 10 ns , 
3 RSM(4:0) hold time 10 oS) 
4 TXCLK period 39.996 40.004 ns: 
5 SDO setup time 10··;:;:}}:;. ~; 
6 SOO hold time O;:t: ... 
7 TXCLK to TSM(4:0) propagation delay 2.5U D$~~. 

8 TSM(4:0) output hold time [1] 1 elk + 0 lc]k\¥ 15 ruin\;· 
9 -HCS pulse width 25 /ti -tT oS; 
10 -HCS to -FO propagation delay 0 ;(\ 2};. ns 
11 -HCS to -LB propagation delay 0 :{{2s;i:lt;,;;;· ns 

RXCLK 

RSM(4:0) ---'f--+--+-~-~~----

TXCLK 

SDO 

Figure 11 TP-PMD Transmit Function Timing 

® ~91-

·HCS , 
J - .. @ 

·FO 

- 11 

·LB --------~f® 
Figure 22 TP-PMD Control Function Timing 
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SYM92C1000 

10BASE-T Receive,10BASE-T Transmit, and 10BASE-T Control Function Timing 

Num Description Min. Max. Units 
1 RXCLK period 399.96 400.04 ns 
2 CRS setup time 10 - ns./:: 
3 CRS hold time 10 - ns:: 

4 RXD setup time 10 - ns: 
5 RXD hold time 10 - :::]:: .. nS: 
6 TXCLK period 399.96 400.04 .::::: .. 
7 TXCLK to TXEN propagation delay 0 .2~. riS. 
8 TXEN output hold time 0 .:):"25::: ns?::· 
9 TXCLK to TXD propagation delay 0 i: 2$.( nS 

10 TXD output hold time fl1 I elk + 0 11:",'+.25 ns 
11 -HCS pulse width 25 .. It ~::::f::=:::: ns 
12 -HCS to 10BASE-T Control Pins propagation delay 0/\:. :\25 ns 

Note [1]: AlII0BASE-T Transmit and Receive signals are synehronous to TXCLK and RXGL~respectiy¢lY, elk refers to 

one TXCLK period '::L :i .. : (.ii:)::· 
\:. "." ::." 

TXCLK 

Communication Solutions 

~'----~ 
®~ ( ( 

( 

Figure 14 lOBASE-T Transmit Function Timing 

-HCS (@=j 
AUIPS, TPPS, -PDN, -LNKDIS L @ 
-FLTRDIS, -ADPLS, -LONG -------~~ 
APOL, -LPBK, and UTPSTP 

Figure lS lOBASE-T Control Function Timing 
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SYM92C1000 

JTAG Function Timing 

Num 
1 
2 
3 
4 
5 
6 
7 

8 

9 

50 

Description 
TCKperiod 
TMS setup time to TCK rising edge 
TCK rising edge to TMS hold time 
TCK falling edge to roo pro~gation delay 
TO! setup time to TCK rising edge 
TCK rising edge to TO! hold time 
Functional output and bi-directional pin propagation delay from 
TCK falling edge 
Functional input and bi-directional pin setup time to TCK rising 
edge 
TCK rising edge to Functional input and bi-directional pin hold 
time 

TOO 

Min. 
100 
10 
o 

10 
25 

5 

__ ~ __ -J~~ __ ~~~ ______ _ 

.. ::_.:.:,.~.::::.::.::::::::(.;-.~:~·.:~ .... :: .... _ .. i ..... :: .. _ .. :i .. :i .. :·_:~~ ·····:::~It. 

FUNcTIONAL ~.:-(···f-·----------,.r-----+--i.r--
iNPUT PINS ./- ~------.ry...-----+-~""---

:~.~ .... ::i:i.:t::.:::. .:::: 

.. ::_r:: '.:.::::. 

:.::\::':::figure 16 JTAG Function Timing 
):::: .. 

Max. Units 
ns 

20 

.:.:.:.: .... . : ... : ... ... 
oS:' 

ns 
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r CLOCK SPECIFICATIONS 

" HOST AND JTAG CLOCKS 

l 
I 
r 
[ 

I 
I 

Description 
HCLKPeriod 
HCLK High Time 
HCLK Low Time 
TCKPeriod 
TCK High Time 
TCKLowTime 

TP-PMD CLOCKS 
Description 
RXCLK Period 
RXCLK High Time 
RXCLK Low Time 
RXNCLK Period 
RXNCLK High Time 
RXNCLK Low Time 
TXCLK Period 
TXCLK Hi~ Time 
TXCLK Low Time 
TXNCLK Period 
TXNCLK High Time 

Min. 
30 
40 
40 
100 
40 
40 

Min. 
39.996 
10 
20 .·::\1 
39,996 

/10. 
20 

:f 39;996 
:\::. 15)\ 
) n1 15 \L .. 

·":j:t:. :) OJ 39.996 
::F~ : J5 

J 

I 
TXNCLK Low Time •.. ) ·t ... ~ 

.: ""15 

r 
f 
I 
I. 

I 
r 
[ 

I 
i 
r 
I 
I 
I 
I: 

I 
t 
r 
J 
I 

10BASE-T CLOCKS ... :::: .• !;: .. 

Description .. )\ t 
RXCLK Period .• ::("c .)ijj 
RXCLK High Time ... j ::: t ....•. ::.("" 
RXCLK Low Time c:.:···:·:·:::,. ):" 

RXNCLK PeriQd. }i 

RXNCLK :wih1tjme ... :)) 
RXNCLK'&w time 1\:)" 
TXCLK PenextJL. 
nc __ HiibtrHW(.:::.: 

.·$XCIl¢ Low!time 
".:::. 

txNCtK Perlo.a:during transmission 
TXNCLK High Time during transmission 
TXNCLK Low Time during transmission 
'J'X'ii!fCLK Period between transmission 
TXJIttLK High Time between transmission 
TXNCLK Low Time between transmission 

Communication Solutions 

ii. 'ji 
:;::: .. 

Min. 
99.99 
40 
40 

-
160 
160 
99.99 
40 
40 
399.96 
40 
340 
99.99 
40 
40 

Typ. 
-
-
-
-
-
-

Typ{ 
40 ".::. 

;.:. 

- :::. 

\:~:.:. \: 
4O)J::::.': 

.... :.:::: 

\!" 
4Q 

:: .. 
-
40 

-
-

Typ. 
100 

-
-
400 

-
-
100 

-
-
400 

-
-
100 

-
-

SYM92C1000 

Max. Units 
- ns 
60 % 
60 % 

- ns 
- ns A::::\ 

I iii - ns::t: 
{.: 

~p • 
. !I::]~t:: 

Max. ) Units 
40.004 ::hi:' 

- .'. :'ns 

- ~L ns 
40.004 ns 

::::- ns 
- ns 
40.004 ns 
- ns 
- ns 
40.004 ns 
- ns 
- ns 

Max. Units 
100.01 ns 
200 ns 
60 ns 
- ns 
360 ns 
360 ns 
100.01 ns 
60 ns 
60 ns 
400.04 ns 
60 ns 
360 ns 
100.01 ns 
60 ns 
60 os 
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SYM92C1000 

Mil CLOCKS 
Description Min. Typ. Max. Units 
RXCLK Period (25 MHz) 39.996 40 40.004 ns 
RXCLK Hi&hTime(25 MHz] 14 - 26 ns 
RXCLK Low Time (25 MHz) 14 - 26 ns 
RXNCLK Period (25 MHz) 39.996 40 40.004 ns 
RXNCLK High Time (25 MHz) 14 - 26 ns 
RXNCLK Low Time (25 MHz) 14 - 26 ns 
TXCLK Period (25 MHz) 39.996 40 40.004 ns .... 

"\ . ,:.:::::.:-

TXCLK High Time (25 MHz) 14 - 26 ns ... ::('· :~{ 

TXCLK Low Time (25 MHz) 14 - 26 lis \: 
TXNCLK Period (25 MHz) 39.996 40 40.004 ns: .. :{ 

:::::?:j}:::. TXNCLK High Time (25 MHz) 14 - 26 ::::. ns 
TXNCLK Low Time (25 MHz) 14 - 26)) ns L 
RXCLK Period (2.5 MHz) 400;04 : ... 

399.96 400 ns 
RXCLK High Time (2.5 MHz) 140 - .. :",,:: 260i ,.::." [ns 
RXCLK Low Time (2.5 MHz) 140 

.. 260[: ... :·'· .. ijS . - ... .. 

RXNCLK Period (2.5 MHz) 399.96 400 :.: 400104 os 
RXNCLK High Time (2.5 MHz) 140 .::::( !i~::. 260::::. ns 
RXNCLK Low Time (2.5 MHz) 140 ::~:::.:.):: 260:· ns 
TXCLK Period (2.5 MHz) ·lQ9.96 400 400.04 ns 
TXCLK High Time (2.5 MHz) 140. :\. 260 ns 
TXCLK Low Time (2.5 MHz) :: 14ft +. .. : .. 260 ns 
TXNCLK Period (2.5 MHz) i 399:96 400 400.04 ns 
TXNCLK High Time (2.5 MHz) .. j. 140:,:: - 260 ns 
TXNCLK Low Time (2.5 MHz) ··:<:it:·: .. .. I:; 140: - 260 ns 
MOCPeriod ··2~jL. ::. ::: )400 - - ns 
MOC High Time /:{. :,.::::}: .. 160 - - ns :::: .. ::.' 

MOC Low Time i\ .::: 160 - - ns 

.··n! 'llll> Jf 
... 
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Symbios Logic is a 1rademark of Symbios Logic Inc. 
Copyright ~ 1995 by Symbios Logic Inc., Fort Collins, Colorado, U:SA 
All rights reserved. Printed in the U.S.A 

The product described in this publication is a licensed product of Symbios 
Logic Inc. It is the policy of Symbios Logic Inc. to improve products as 
new technology, components, software, and finnware become available. 
Symbios Logic Inc., therefore, reserves the right to make any changes or to 
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(214) 733-3594 

Northeast Sales 
92 Montvale Avenue, Suite 3500 
Stoneham, MA 02180-3623 
(617) 438-0381 

Southeast Sales 
30 Mansell Court, Suite 220 
Roswell, GA 30076 
(404) 641-8001 

International Sales Offices and ATCs 

European Sales Headquarters 
Westendstrasse 193,2 St. 
80686 Muenchen 
Germany 
011-49-89-547470-0 

AsiaIPacific Salell Headquarters 
Room 3702, 37th Floor, Lippo Tower 
Lippo Centre, 89 Queensway 
Hong Kong 
011-852-2530-0727 

Communication Solutions 
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