DP83956EB-SA
Stand Alone Hub

1.0 INTRODUCTION

The DP83956EB-SA board is a low cost, stand alone, local
area network repeater hub with minimal status display. The
board is designed to demonstrate National Semiconductor’s
LitE Repeater Interface Controller (LERICTM—DP83956).
This stand alone hub solution contains 12 twisted pair ports,
an Attachment Unit Interface (AUI) port, and a coaxial trans-
ceiver interface (CTI) port. The board allows for cascading
with another DP83956EB-SA or a DP83956EB-AT board (6
port repeater hub card for use in an AT-Bus). The board
requires a single + 12V supply to become operational. The
DP83956EB-SA board uses surface mount components to
minimize size. Below is a list of the major features of the
DP83956EB-SA board:

® 14 ports: 12 twisted pair ports, 1 CTl port, and a AUl port
e Powered by single +12V DC supply

® Jumper for easy termination of coax port

® 4 LEDs for real-time hub status

e Surface mount components for small size

® Designed for minimal EMI radiation
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e Cascading headers for daisy chaining with another
DP83956EB-SA or a DP83956EB-AT board

e Designed for low cost

e Stand alone

e Expansion header for full LED status, LERIC register ac-
cess, or hub status counters

e Easy to operate with a single switch for LERIC mode load

2.0 USER’S GUIDE

2.1 Start Up

The DP83956EB-SA board should be connected to a 12V
DC supply at right-angle header J1. The polarity of the input
power should match 12V and GND markings next to J1. For
proper operation of the coax port the jumper shunt on JP19
should be removed. The RESET button, S1 forces the
LERIC controllers to restart, which will reset the consecutive
collision counters, unpartition all ports, and perform a mode
load with the options on switch S1. When the
DP83956EB-SA is powered up or the RESET button is
pushed, all four status LEDs will light up for one second.
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2.2 Mode Load Options

Three of the LERIC mode load options are available to the
user on switch S2. This switch configures both of the
LERICs upon reset or power up. S2 is labelled CC/TX/POL
corresponding to the options in that order. The CC switch
sets the consecutive collision limit for the LERICs. The LER-
ICs will partition a port after 31 or 63 consecutive collisions
on that port, depending on the CC switch value. The CC
switch allows the user to set the consecutive collision limit
for all fourteen ports on the board. When in the OFF posi-
tion, the LERICs will partition after 31 consecutive collisions.
The ON position will configure the LERICs for 63 consecu-
tive collisions.

The switch labelled TX configures the unpartition on trans-
mit only bit (TXONLY). If this bit is selected the LERICs will
only unpartition a port after a good packet (532 bits or more
without a collision) has been transmitted on that port. With-
out this bit set, the LERICs will unpartition a port after a
good packet is transmitted or received. When the switch is
in the OFF position, unpartition on transmit only is not se-
lected, while in the ON position, TXONLY is selected on all
fourteen ports. Switch number 3, POL enables or disables
the polarity reversal option on the twisted pair ports (ports
2-13). This switch has no effect on ports 1 and 14. When
the POL switch in the OFF position, the twisted pair ports
will switch the polarity of the receive lines when inverted
packets or link pulses are received on that port. If this
switch is in the ON position, only packets and link pulses
with the correct polarity will be recognized by the LERICs.
More information on these functions is contained in the
LERIC data sheet under mode load. Below is a table of the
MLOAD options.

TABLE I. MLOAD Quick Reference Guide

LERIC
SWIT Data ON OFF
CH Sheet Position Position
Name
CC CCLIM 63 Consecutive 31 Consecutive
Collisions to Collisions to
partition a port. partition a port.
TX TXONLY | Ports unpartition | Ports can
on good unpartition on
transmissions good receptions
only. or
transmissions.
POL EPOLSW | Polarity reversal | Polarity reversal
on ports 2-13 is on ports 2-13 is
disabled. enabled.

Note: Options are loaded only during power up or reset.

2.3 CTI Termination Jumper (JP19)

Included in the coaxial transceiver logic is a jumper (JP19)
and a shunt for terminating the coax transceiver. When not

connected to a coax cable with proper termination, the CTI
will continuously detect collision and the LERIC will partition
the port. To avoid receiving these false collisions and pre-
vent the unnecessary partitioning of the port, JP19 was in-
cluded to allow for termination of the CTI when it is not
connected to a network segment. Placing a shunt on JP19
will terminate the CTI. When the coax port is going to be
connected to a properly terminated network segment, the
jumper shunt should be removed.

2.4 Cascading Boards

Cascading the DP83956EB-SA board with more
DP83956EB-SA boards is as simple as connecting the rib-
bon cable and standoffs. No additional configuration is re-
quired. A short ribbon cable should be connected to the
connector marked “CASCADE OUT” with the other end
connected to the “CASCADE IN” of the board below in the
stack. (See Figure 2.)

When cascaded, the repeater functions as a single hub. A
packet received on any of the cascaded boards will be
transmitted on all boards at the same time, so cascading
boards via the interLERIC bus adds no additional delay to
the network. The hub status LEDs will only monitor the
status of activity on its board’s ports with the exception of
the jabber LED. The jabber LED will light up on all cascaded
boards when jabber is detected, regardless of the port re-
ceiving the packet.

ouT IN
Board 1
~—=Ribbon Cable 7 Standoffs
Screw
Together
Board 2
Board 3

TL/F/11849-2
FIGURE 2. Cascading Structure

2.5 LED Display

The LED display shows hub status for the board. If any port
is receiving on the board, the green REC LED will light up. If
any port on either chip is experiencing a transmit or receive
collision the COL LED will be on. The APART LED will be on
when any of the 14 ports on the DP83956EB-SA is parti-
tioned. If the CTl is not properly terminated and the termina-
tion jumper (JP19) is off, the CTI port will be partitioned and
the APART will go on. The jabber (JAB) LED will go on when
a packet of excessive length has been received by any of
the 14 ports. When boards are cascaded, the jabber LED
will be lit on all boards when a jabber packet is received.
Below is a quick reference chart for the LED status display.




TABLE Il. LED Display Quick Reference

LED OFF ON
Any Partition | None of the ports One or more ports
(APART) on the board are are partitioned on
partitioned. the board.
Any Collision | None of the ports A collision is
(ACOL) on the board are occurring on one
experiencing or more of the
collision. ports.
Any Receive | None of the ports One or more ports
(AREC) are receiving are receiving
activity. activity on the
board.
Jabber (JAB) | A jabber packetis A jabber packet is
not being received | being received or
or transmitted. transmitted.

3.0 AREVIEW OF THE DESIGN

The schematic for the DP83956EB-SA board is divided into
functional blocks that appear on the different pages. The
first page shows the interconnection of the functional blocks
that make up the board along with the +12V power con-
nector, power regulator for +5V output, and the decoupling
capacitors. Figure 4 shows a simplified block diagram of the
DP83956EB-SA board. A daisy chain structure is required
for the acknowledge in (ACKI) and the acknowledge out
(ACKO) signals, while the remaining inter-LERIC bus signals
are in a parallel bus configuration. The interacknowledge
(INTACK) signal connects the LERICs on a single board.

INTER-LERIC BUS

3.1 Twisted Pair Ports 2-13

The logic to construct a twisted pair port begins at the
LERICs (Schematic sheet 2-LERIC connections). Each port
contains 6 pins (+TX, —TX, +TXOP, —TXOP, +RX,
—RX). The four transmit pins £ TX and +TXOP are filtered
by a simple RC low pass filter to reduce noise (Schematic
sheet 9). The four transmit lines then enter a simple TTL line
driver (74HCT245) which provides the power to drive the
twisted pair line (Schematic sheet 10). The transmit signals
are then connected to Pulse Engineering’s PE-65438 (Valor
FL1085) which provides the magnetic materials for shaping
the waves and an isolation transformer. The PE-65438 con-
tains wave shaping resistors selected for use with a 74HCT
driver to reduce signal jitter, provide a 100Q input imped-
ance, and provide the proper output signal. The 245 was
used because its pinout allowed for a cleaner layout (See
layout sheet 1). Figure 4 shows the path for the twisted pair
ports and the items contained in the PE-65438. The receive
path uses a common mode to reduce noise, a low pass filter
to remove high frequency noise, and a 1:1 transformer for
isolation. After the PE-65438, the twisted pair port is con-
nected to a shielded modular jack. The shield of the modu-
lar jack is connected to chassis ground, which connects to
the mounting holes for the board.

3.2 AUl Port 14

The connections for a full AUI port are shown on Figure 11
of the schematic. From the LERIC’s AUI port to the D con-
nector only a 1:1 isolation transformer and some pull down
resistors are required to construct the AUl port. The differ-
ential pairs are the same length and run in parallel as can be
seen on Figure 5. To make the full AUI port of the LERICs
into a twisted pair port, a twisted pair transceiver such as
National’s DP83922 would be required along the support
logic. See the DP83922 data sheet for more information.
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FIGURE 3. Block Diagram of the DP83956EB-SA




3.3CTIPort 1

The construction of the coax port is a copy of the sample
schematic shown in the CTI data sheet and the LERIC data
sheet. The schematic shows no termination on the BNC
connector. For this reason, the repeater can only be con-
nected to a coax line as a center tap. If a 500 resistor was
inserted between the lines connected to the BNC, the coax
port could be used as the end of a coax network. JP19
connects a 25 resistor in parallel with the BNC connector
thus providing termination when the coax port is disconnect-
ed from the network. The PM6512 provides the isolated
—9V supply needed to properly operate the CTI.

3.4 Cascading

Unlike the DP83955, the DP83956’s bus signals allow for
external transceivers for cascading via ribbon cable. TTL
drivers are used in this design. Open collector non-inverting
bus drivers (74ALS1035) are used to drive the ACTN and
ANYXN signals. A 4-bit transceiver (74ALS243) is used to
drive the TRE, IRC, COLN, and IRD lines. A 14 pin header is
used to connect boards via ribbon cable in a daisy chain. An
input and output connector are positioned on the board for
easy stacking and connecting. Since pull up resistors are
only needed on one board when multiple boards are cas-
caded, a TRI-STATE® buffer (74ALS241) is used to control
the connection of the pull up resistors. With no boards cas-
caded, the buffer pulls up all of the bus resistors to Vop.
Two boards can be cascaded by simply connecting the out-
put connector of one board to the input connector of anoth-
er board. The pull up resistors will only be active when the
input connector is not connected to an output connector. In
a chain of boards, this only occurs for the board at the top of
the chain. The top board will have its pull up resistors pulled
high, while the lower boards will have high impedance con-
nected to their pull up resistors. Pin 1 of input connector will
trigger the 74ALS241 to connect the pull up resistors to a
high impedance output.

3.5 LED Display

The LED display on the DP83956EB-SA board consists of 4
LEDs that represent real time status for the hub. The LED
status is continuously strobed out from the data bus of both
LERIC controllers. Figure 8 shows the logic required for a
minimum mode display. Since the DP83956EB-SA contains
two controllers, the hub status is obtained from both control-
lers. The status displayed on the board is jabber (packet
longer than 5 ms), collision, reception, and port partitioned.
A 74ALS874 is used to latch in the strobed data since its
dual 4-bit design allows for separate clock signals. The
status for two controllers are active low ORed by the
74ALS09 AND gate. The open collector output on the
74ALS09 allows for the construction of a pulse stretcher on
the jabber signal. The 10 ms jabber signal is invisible to the
user, so a pulse stretcher is necessary to make that signal
visible. The Schmitt trigger inverters that are used for the
output of the jabber signal, are in the same package as the
inverters used in the mode lode logic, so no additional chips
are required to make the pulse stretcher. The LERIC con-
trollers hold the receive and collision lights for 30 ms or until
the next activity. The any partition LED remains lit as long as
any port on either of the LERICs is partitioned.

3.6 Mode Load Logic

The mode load (mload) logic (Figure 9) configures the two
LERIC controllers on the board upon power-on and when
the reset button is pushed. Many configuration bits are hard
wired since the board only allows for one setting (see the
DP83955/56 data sheet for more details on mload). Three
configuration bits are accessible by the user by a three posi-
tion DIP switch on the board. The user guide section ex-
plains these options in further detail. Both LERIC controllers
on the board will get the same configuration as can be seen
in the schematic. The board also contains a reset button for
resetting the controllers and performing a mload. The

REPEATER
CONTROLLER RANSMIT FlﬂlS FILTER MODULE MoJDuCLKAR
- A
PATH FILTER 110 DRIVER Summing
-TXOP Ny ES\AS ers
Choke
o ™3 2 B N
> T P
o Ll Tl
+TXOP — N —>
v w
Low Pass Isolation
LERIC Filters Xformer RJ45

RECEIVE PATH

-

1t

N

$ ILPI;
:LPI

VALOR FL1085

PULSE PE65438

TL/F/11849-4

FIGURE 4. A Twisted Pair Interface for a Single Port




74HC14 is used to make a clean edge out of the discharg-
ing capacitor when reset is pushed and provide delay be-
tween the RESET signal to the LERIC controllers and the
control of the buffers.

3.7 LED Status Header

This 32-pin connector was placed on the board to allow the
user to build additional circuitry for displaying per port
status, counting hub events, or accessing the LERIC regis-
ters.

TABLE lll. LED Status Header

JP# 1 2
3 | pa7 DB7
4 | Dr6 DB6
5 | DAs DB5
6 DA4 DB4 Input/
7 | DA3 DB3 Output
8 | DAz DB2
9 | DAT DB1
10 | DAO DBO
11 WRA WRB Input
12 | RDA RDB } Only
13 BUFENA BUFENB Output
14 | DFSA DFSB } Only
15 STRA STRB
16 | MIN/MAX | +5V Output
17 | GND +5V Only
18 | GND +5V

The DP83956EB-SA is made of two LERICs that are labeled
LERIC A and LERIC B. LERIC A contains twisted pair ports
2-7 and CTI port, while LERIC B contains twisted pair ports
8-13 and AUl port 14. The data bus for both chips must be
isolated from each other, since the LERICs will strobe out
different status information on the data pins. To construct a
per-port (max mode) LED display, the MIN/MAX mode pin
(JP14 pin 1) should be tied to 5V. This will change both
LERICs mode load configuration for max mode when the
board is powered on or reset. The data strobed on the data

pins will now contain an address (D7-D5) and data
(D4-D0) that will represent status for the individual ports.
An addressable latch (74LS259) can be used to easily de-
code the status information and drive the LEDs. Table IV
shows the port number mapping from the board to the spe-
cific LERIC chip port numbers. The LERIC data sheet shows
a sample configuration for the max mode display.

TABLE IV. Port Number Conversion

LERIC Board LERIC
Number Port #

1 — CTI Port1 — LERICA
2 Port2 — LERICA
3 Port3 — LERICA
4 Port4 — LERICA
5 Port5 — LERICA
6 Porté — LERICA
7 Port7 — LERICA
8 Port2 — LERICB
9 Port3 — LERICB
10 Port4 — LERICB
11 Port5 — LERICB
12 Port6 — LERICB
13 Port7 — LERICB
14 — AUl Port1 — LERICB

To construct event counters with the LED Status Header,
the status should be decoded from the data strobed to the
LEDs. Simple logic can then be trigger off the display freeze
strobe (DFS) signal going true and the event being true.
DFS will go high after activity has stopped on the repeater.
DFS will remain high until the next activity or for a maximum
of 30 ms. While DFS is high, the status for the last activity is
held constant on the data bus. This is when the activity
should be counted.

The construction of a register read or write module is possi-
ble since the RD and WR pins are available. The buffer
enable signal is also included to allow for controlling buffers
to perform read or writes. The LERIC data sheet contains
more information on the signals needed to construct a regis-
ter read/write module.




S-6v8LE/4/TL

pieog uonesysuowaq vS-g3956€8dA J1HIT 'S IHNOIA

ELATON SEEATR FEATR FLATR SEATR SEAR FEATR EIR EATR TR A =
TS T YT SO T Y T T T v TS T 9T T
700" [ar vor=ar vo [ A7 Lo [ a7 1o [ 47 vo | a7 vo [ 47 1o | 47 1o | 47 1o;
~d ~d ~d ~d S~ N s L ~d ~d
610 T840 T 410 [ 910 T[S0 T YT S0 T zi0 T b0 T[0T
IEATIN FEATN FEATIN FEATIN FEATN TR L _o./\ui R ETRFLATR S
60 T Nmodl_mo T o |—|$o|_.|m8 |_.|Zo|_.| 8 T 8T O
s _ h::o._ SY0LIQVdYD SSVdAd A+ .
HOS "SYIJWNF
4% el xe]
gs4a
vs40
aN3ing
YN34ng
¥3AVaH SNLYLS a3l
HOS SOI¥31
@ 8540 auM
v$4a CETY
@ 6h3in8 ]
HOS “INVTIN4 YN3dng vay
VIXL yee > ML 8ils P
VIXL+ N n A Vil
y100- > 7100~
7100+ L 7100+
714~ neen -GALCH
71X+ M e A

“INVL | LNVL]
i ze
129

oLy

1no,

ray

HOS "Sy31714dL

vl 140d 1INV 77n4

($1-2)IXy- — AL
(517" Z)IXd+ B ALY "G_..S_xf
HOS Tidd1dL (£} 7C)Kd+ (0)dde
Mm_:uw%xt- [ (<1 Z7)dox1a- €12)dOX1- - £1°°Z)doXL-(£0)80e|
€1°7)d0X14+ €1°°Z7)dOX13+ c173doXL+ £l 2)dOXI kg (c|-Z)doxL+ (£ 0)Va
Mm_mwwoxt- [ (c1"7)0X1d- £172)0XL- A ﬁ&%ﬂ c1zioxt- (L0)vae
£1Z)OX LA+ @ (51 2)oXId+ £12)0N1+ e (21 " T)oX L+
$1-7 SL¥0d dIvd Q3ISIML SYILI SSVd MOT IdL
HOS 11O
LX1- XT= | | x| -
;TM i1 XL+
o e S8
L X4-B> S [ X3 81353
LXH -+ I AL 1353
T 180d ¥3AIFOSNVAL XV0D SNOILOINNOD O1¥31 L3sd
J1907 1d0d J1907 SN ® SOIM3T

NNINYINYL -
Tz o
020 ZNOD
Iﬁ N
NI
AT }
L0GENT
ren ir

AT+

dOLIINNOD ¥3IMOd

HOS 031

$037 300N NIW

HOS "AVOTN

XYN/NIW
(£0)aa

[ (20)va

1353y

01907 AYOTIN

AVIdSId ® dN1Y¥VLS




9-6v¥8LL/4/1L

suonvdaUu0Y J1H3T "9 IHNOIL

8N3dng aN34nd

L (§177T)0XL+

(£17Z)0XL

aNo —
471070
st oo “SYIA Y0070 ON 2 LON Wl iy LSO 4|
950 T .
NIVHD JHL NI 8| »10 Ml \AAAS
N3ILI LSVT 3HL ONI3E L¥Y HLIM 1
AS+ Q3INIVHD ASI¥A SI TYNIIS %9079 :+3LON 11050 wx%
1ndNI %0070 ZHA 02
956¢8da | — YOVHIINI 956¢8d
= SR m o ASH
NSO 4] TN
q YN34ng et
DOV DIOVENH 98 " 150¥ ! veia
vS40
ooV oxov
N3dng N3anaf” 9%
TN N naans om0 | v
1149 2,2 e
— = <q 7149 v1ld P
HOs 43AXSN8 | KLLT0VD D z¢| o
avo | Te BIISH @ iy LAY [ vassay oo L
s P aN3id YN YusH €8 JJAVOIN
d YNDId  CC|NId
IS 8N100 YNT09.
m.z%mm z TRy @  BSNXANV. YSNXANVI — mN..m N109
Q-NXANY[Z BONYANY {® BONXANY <sz>z<u|o<ﬁg§;< ww S=NXANY
S=NLOV [ ASNLOY IN SNLOY YSNLOV IV T n_wuﬁwqq
a-N1OV[S 8ONLOY gaNLOV VONLOY TR mu.n SNIv W 5 . _
aui |27 809 aayl vayl ] 1A €dOXI=
G ~auent a2l voul I B O—6—aov1-
| 272 - vl o D% CIOXL
83u[ FEET) [ 9dOXI=
o= S¥IAIFOSNVYL SNE OI¥IT-¥3LNI a0 O—T ZdOX1-
_n_ooi il oy IS Pl i 3
7T ] 2.0 Y- 259 1 xy 5 =
[ >
L XY nwm XY+ LSpLXY dZ0X1fgl £d0
= — 39
[y s ST D i —) ] zox18% =
i fhae=] [ —a——]ii 2301 < S
ShAR 00T \|o\m_§-8_o SIXY sox1@—7 =
LixdPr gD ¢ I 90x1 OXI=
7 IX4= = 8ol zixy Lox1fO3T =
[AE] ) T AL] Z9]zixy CO0XLIg9—7
iy E18 X 7 [ SO
S FIX; L8] ¥Ixy YOXLIT 6 %
me Bt SIX 13 e SOXLFgF—T
il 9IX; 7 Joixy 90XL 3
CL P TIX 7 e LOXLYT £
8¢ Lan
) (g17°Z)oXL+
[ (S1 C)oXL-

L(s17z)doxL
(g1 2)doxt

(£1772)dOXL+

(51 2)dOXL-
(£17°2) IXd- (s172) Ixy-]|
(S1C) IXa+ (s12) Ixu+|




L-6v8LL/d4/1L

V1¥¥ 1 TH3QV3IH

SidA199sueI] shg J1H3T-491u] °L JHNOIL

— ¥IS¥)T¥3avIH

1 jo—— [ - o[+t
[T DIoY
sijo—e +——of ¢!
41 o ¢!
jo——se R GNP Y
oo G of o1
(F19NY LHOIY) i . 1 N
¥OLDINNOD LNd1N0 Ll S £ Q] 8
Ljo—e = +——O|¢
9o e o] 9
sjo—s = +—9f¢
i % Ny Ol v (dn LHOIVYLS)
clo——¢ B L o ¥010INNOD LndNI
w © YN100 9 w
o— (e
1n0318YN3 NI318YN3
1dr $c0lSIvrL ccorsTvps G
GSNXANY < _l_ 1 > VSNXANY
<Zman} BSNXANY ¥ B 6L"¢ YSNXANY { TSHONY
a0en aszn
SEOLSIVYL GEOLSIVYL
BANXANY  VANXANY
[ETTTAD) BANXANY | [ 9 S YANXANY
voen 34)]
SEOISTVYL SEolSIVYL
v YSNLOV
NIV e Tov [ <l Ve VSN1OY EEETAg
4620 a6zn
SE0ISIVHL SE0ISIVHL
GANLOV : _’A . VANLOV |
GaNLOV i [ z L YANLOY
ASLYIASLY ALy Pisey ] 1620 veIn Tugrvlnsey Lasey Lasey
654 S BEY S /98 S958 S SYHS VY 2 1vY 2 ovd
p:
AS Aw Aw Aw I Mw \ww >M~ AS
+ AS+  AS+  AGH + + + .
3
LN > T evzswit I ! S14f SIS T RN
Gl
a 3
Va9 N 2 9 CR AN V89
2 Y Y 1
avo M_ v v = | | e o] avo
YN102
anioo 8|8 Y[ o N100 01 EABRE:] v \ﬁv
e v il 1 VN ] Voul >
[ I o1 i K CIREL]
EErgy [ERA I3 e 3 AL
zen Moz oM g oz $ N gL Len
ced Syey < ced D ozew S ISy S0y
6T
lolv|z
o] 1 ]e| 2] s]e| zna
1 Z¢ ¥ S ¥
‘M08 ¥3LYIdTY HIHIONY OL | A A A A A A A A .
Q31DINNOD LON SI MOIDINNGO NLIHL| 1 1 L 1z z 2z 2
41 IAILOY AINO 38V SHILSISI dn-1T0d | | 7 ¢ 5 | 7 ¢ 7 97y
YYYVYVYYVYYOD
Weswrily vy 1zzz e AS+ ASLY
vy
ol
_ — AG+
— NIF18vN3




8-6v8LL/d/1L

$J37 SPON UlIN sniels qnH J1H31 "8 3HNDIL

1
4
v
d
X
R
a1
za
1404
L1y
AS+
a31 4N

NOILILaYd

60STVFL VLBSTVYL =
Z 410 p
B T 20 uﬂ|..
= vZn 210 RIS
vl gdLs
VIOHYL s 60STV7L ) 0
099 T Yo Blvd ot o ot T} 780
o o 5 S BEVT 91| 208 zad
el BRIV 1] ), i 18d
3En gioov 81 7 0ad ]
S an (= 0)aa
o VL8SIVYL
410 p
m i N_ TINOHTD
AGH 60STVYL A BT vaLs s ]
VIOHYL - 0
4N g VIIVd 61
6 <0
z 270 vavi_oz|.o
] 60STVYL VORY__i¢||o
V100V 22 —
o) G 0)va [ 0)va]
8 3 ALY 2
v 4 JA
r v L\
AGH+
X X
W\N R
a1l a1 a1
¥a ca 1a
voy vo¥ vor
01y 64 8y
V
AS+ AG+ ASH
@31 MOTTIA 037 NITWO a31 a3y
y3gavr 234 ANV 700 ANV




6-6v8LL/d4/1L

(L o)va 00

(L 0)va o

21607 V01N 6 3HNOIA

P¥ZLOHY L
97 (o7
91 O—|‘
V! T VAT YVe[z
1Y SSAT eve[S
7 [7%4 Tve[e =
¢ LAT 44
2 7AL 7Yl
s
9v 2 .
IV gILLAL YT v_mmwm 3
7N
1SvVdAg —
7SVdAl _ _
Ao £-dIa~ms
VYZIOHYL RS10d3 ==
9T 5T TASHY e
s [4
91 o—4 AINOXL | ==
7AT v ALY ¢ 75
Qv T [ATA
1V G |£AT eveZ[g XYN/NIN
PAT ym [4%4 Tvefe !
£V e 1Lae Lye ASLY S ASLY S ASLY \v4 SYR/NI
7Y Zo AL 7Yl
CY gAL £V Sid vy gLy AGH
M
A g 4
sn HOLIMS 91INOD AQVOTN
AG+ AG+ AG+
NOLLNGHSNA ~MS
ELA
8¢9
V1OH¥L VIOHYL VIOHY. VIOHYL

1353y IETST

£0210s04
sa

1353434d

NOLLng dVOIN

AS+

10



| H0d J9Al9dsued] xeoD "0l 3HNYI4
oL-6v8LL/4/1L

1S0d™AN9 T SISSYHD

¢£HO

1S0dTAN9 T SISSYHD

71S9Nd =
eHo 7] AN9-0SI NI NS H
1SOd N9 SISSYHD 7 H\
ELlA
160
/_\ aNOSVHD aNaosI glLN0oAG+ NIAZL+ [T
w& Lan-amioo 70
ML L 260l AL+
1dvo ni <
\7 91y
_m 4
! EE|
ELAYN] A
€60
A6-
87/59-1d
AJZ6£8d0 gL SASL S L S gy TOXL— 5 3
£0Z10S04 ano Ty Ty < 17d < ocy
_ 90 aNd : !
NvIToNg od ECTIY 7 [ ToXI+ 01 Z Oy X
ol ¢ 57] O o B - o < T >
971 Xy O
sap  tXfy .
: T
6T _ : . -
goly LIXy+ ¢l 2 X4+ e
z o O Tao- &1 Z Tao-
+3d +02
AL gl T
UOIYBUIWID: a0y dadwin{ Ly sen
e uwoa. xmovo \w,mwﬁvuo& N el 1100+ 91 * 71 . | 100+ 1 Q0+
61dr >

1




+12v

73 _ +CD14 A AUl INTERFACE
€37 R4
0.01uF 3352 500 mA trace
P
—s0v L T 85—
% 1 16 +cDits x—157-—o
~C014 ~CD14 % o
<ZRX14 * HRX14 2 15 -cDI14 | 8l o
RS ] 1 15 *RXI1Z +12V I °
3%61 FS 332 E : | 31 o
Q1uF < g 12
4y 5 12 -Rxit4 | 4 o
— R6 T
39.2
1% 7 10 +Tx014 3l o
- -RX14 - 10 o
< -RX14 . - | ) °
37X o +TX14 8 3 -TX014 9 o
R1 PE-65728 1o
270 —"
5% —_ CONNECTOR_DB15
—— R2 NOTE: THESE GND PINS NEED TO HANDLE 2 AMP CURRENT.
— 270
5%
[=Txi4 . —TX14
TL/F/11849-11
FIGURE 11. Full AUI Port 14
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4.0 BILL OF MATERIALS

Item Refere_nce Description Manufacturer Qty.
# (Location) and Manufacturer Part # per Brd.
1 us HC Inverter MM74HC14M 1
2 us3 ALS Line Buffer/Driver Non-Invert DM74ALS241AWM 1
3 U31, U32 ALS 4X Bus Transceiver— DM74ALS243AM 2
Non-Inverting TRI-STATE
4 u29, U30 ALS Hex Buffer Open Collector DM74ALS1035M 2
5 U4, Us HCT 8X Buffer/Driver TRI-STATE MM74HCT244M 2
6 U6 thru U11 8X Bus Transceiver— MM74HCT245M 6
Non-Inverting TRI-STATE
7 U2 4x2 in AND Gate—Open Collector DM74ALS09M 1
8 U1 Dual 4X D Latch DM74ALS874BWM 1
9 u25 Ethernet Coaxial Transceiver, CTIT™M DP8392CV 1
10 u27,u28 LERIC—100-Pin DP83956AVLY 1
11 u34 Voltage Regulator—Variable—Hi Current LM350T 1
12 u24 12V to 9V Converter PM6512 1
13 T1,T2 PULSE SMT AUI Transformer PE-65728 2
14 U12 thru U23 TP Filter, Transformer and Summing Resistors Valor-FL1085 12
DIODES/LEDS
15 D5, D6 Rect. 1V Dual SMD SOT 23 FDS1203 2
16 D3 LED Green 3mm, 0.1 sp Diffused IEE #LL231G 1
17 D1, D2 LED Red 3mm, 0.1 sp Diffused (hi eff.) IEE #LL221R 2
18 D4 LED Yellow 3mm, 0.1 sp Diffused |IEE #LL251Y 1
CONNECTORS
19 J3 CONN-BNC Pc/Mt, Low Profile Black AMP-227161-9 1
20 P1 CONN-DSUB Female 15P w/Solder Tab AMP-747845-4 1
21 JP2 CONN—14-Pin Header Straight—4 Wall 3M-3598-6002 1
22 JP1 CONN—14-Pin—Right Angle—4 Wall 3M-3598-5002 1
23 Cable Diagram CONN Receptacle—Center Polarized 3M #3385 Series 4
Female—14 Position
24 Cable Diagram Ribbon Cable—14 Conductor, 28AWG 3M #3539/14 1
25 J1 CONN PWR 2-Pin Angled—Male AMP—#640389-2 1
26 J2 CONN—RUJ45 x 6—6 Port TP Conn Shielded Stewart # SS-6688065 2
27 JP3 thru JP18 PIN Strip v/mt Brkway 16p 2 Row 1
28 JP19 Pin Strip v/mt Brkway 2p 1 Row 1
29 Assembly Diagram 1 Inch Aluminum Standoff—Hex Shape Amatom #9743-A-0632 4
29A Assembly Diagram NUT #6-32 Hex Std S Steel 4
CAPACITORS
30 C1 thru C19, 0.01 uF + 80 — 20 1206 50V C/C/SMD 50
C22 thru C25,
C27 thru C37,
C40 thru C50,
C53, C57 thru C59
32 C61 thru C108 47 pF £10% 0805 50V C/C/SMD 48
33 C20, 21, 26, 54, 55 22 uF +20% 7343 16V C/T/SMD 5
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4.0 BILL OF MATERIALS (Continued)

Item Refere_nce Description Manufacturer Qty.
# (Location) and Manufacturer Part # per Brd.
CAPACITORS (Continued)
34 C51 47 uF £20% 7343 10V C/T/SMD 1
35 C38 1 uF £20% 3216 16V C/T/SMD 1
36 C52 0.01 uF Radial =20% 7343 1 kV 1
37 C56 15 pF +10% 0805 50V C/C/SMD 1
38 C60 0.33 uF +80/—20 1206 50V C/C/SMD 1
39 GAP1 0.75 pF Spark Gap 1 kV DC 1
MisC
29B Assembly Diagram Lock Washer #6 Ex-Tooth Std 5
29C Assembly Diagram Washer #6 Std 9
28A JP19 Jumper Shunt 2p 1 Row 0.1 0.250 Hi 1
RESISTORS
40 R3 thru R6 39.2R 1% 1206 YsW R/F/SM 4
41 R8 thru R11 464 R 1% 1206 W R/F/SM 4
42 R12, R17 thru R19 1.0k R 1% 1206 sW R/F/SM 4
43 R20 thru R23 1.5k R 1% 1206 W R/F/SM 4
44 R30 thru R35 2.0k R 1% 1206 W R/F/SM 6
45 R7,R13 thru R15 4.75k R 1% 1206 zW R/F/SM 20
R26 thru R29
R36 thru 46, R49
46 R1, R2 270 R 1% 1206 W R/F/SM 2
47 R48 1.0M R 5% 1206 %W R/F/SM 1
48 R16 1.0M R 5% 1,W Radial Comp 1
49 R24, R25 10 R 1% 1206 %sW R/F/SM 2
50 R89 thru R139 30.1 R 1% 0805 R/F/SM 48
51 R101 121 R 1% 1206 YW R/F/SM 1
52 R102 365 R 1% 1206 W R/F/SM 1
53 R103 249 R 1% 1206 YsW R/F/SM 1
54 R47 100 R 1% 1206 YW R/F/SM 1




4.0 BILL OF MATERIALS (Continued)

Item Refere_nce Description Manufacturer Qty.
# (Location) and Manufacturer Part # per Brd.
INDUCTORS
55 L1 4.7 uH/ £10% 1210 Induct/SMD 1
SWITCHES
56 S2 DIP Switch—3 Position Rocker Unsealed AMP-3-435166-0 1
57 S1 Push Button—2 Pole N.O. Momentary Alco TP11CG-PC-0 1

OSCILLATORS

58 u26 Crystal 20.0 MHz Osc 100 ppm 14p 4 Conn 1
59 U34B Screw—6-32 x 0.250 P/Head SS 1
60 us4c Nut-Hex Std SS 1
61 Assembly Diagram Std IDT Connector—0.156C MOLEX: 09-06-5027 1
Double Cantalever Contact
Crimp Style Contact
62 Stancor Power Supply—Wall Mnt. AC Adaptor Stancor: 1
+12 @1A Unregulated STA-4812A

Plug Compatible: Switchcraft
#PC-722A




DP83956EB-SA Stand Alone Hub

AN-896

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National i National i National National i National Semiconductores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brazil Ltda. (Australia) Pty, Ltd.
2900 Semiconductor Drive Livry-Gargan-Str. 10 Sumitomo Chemical 13th Floor, Straight Block, Rue Deputado Lacorda Franco Building 16
P.O. Box 58090 D-82256 Furstenfeldbruck  Engineering Center Ocean Centre, 5 Canton Rd. 120-3A Business Park Drive
Santa Clara, CA 95052-8090  Germany Bldg. 7F Tsimshatsui, Kowloon Sao Paulo-SP Monash Business Park
Tel: 1(800) 272-9959 Tel: (81-41) 35-0 1-7-1, Nakase, Mihama-Ku Hong Kong Brazil 05418-000 Nottinghill, Melbourne
TWX: (910) 339-9240 Telex: 527649 Chiba-City, Tel: (852) 2737-1600 Tel: (55-11) 212-5066 Victoria 3168 Australia

Fax: (81-41) 35-1 Ciba Prefecture 261 Fax: (852) 2736-9960 Telex: 391-1131931 NSBR BR Tel: (3) 558-9999

Tel: (043) 299-2300 Fax: (55-11) 212-1181 Fax: (3) 558-9998

Fax: (043) 299-2500

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




