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Table 2 Quick-Start Switch Settings

Switch 7/ Label Setting Configuration
Switch S1
S1-1/ADD_0 0
S1-2/ADD_1 0
S1-3/ADD_2 0 Sets PHY MDIO base address to 00000.
S1-4 /ADD_3 0
S1-5/ADD_4 0
Switch S5
S5-1/ TXSLEW_0 0
5.2/ TXSLEW 1 ; Sets output driver slew rate to 3.9 ns.
S5-3 / PAUSE 0 Disables Pause function.
S5-4 /| PWRDWN 0 Disables Power-Down function.
S5-5/MDDIS 0 Enables MDIO channel.
Switch S8
S8-1/SECTION 0 0 = Enables 1x8 mode.

S8-2 / MDIX 1 Ignored with auto MDIX enabled in JP7.

S8-3/CFG_3 1

S8-4/CFG_2 1 Sets port configuration to Auto-Negotiation, 10/100 Mbps, Full-Duplex.
S8-5/CFG_1 1
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4.0 Optional Configurations
4.1 Global Operating Configurations
Switches S5 and S8 configure operating characteristics on all ports of the LXD9785 Demo
Board. Each switch can be set manually by toggling the switch to either 1 or 0. Set
switches S5 and S8 to the desired configuration according to Table 3 and Table 4,
respectively.
Table 3 Global Configuration Settings (Switch S5)
Switch 7/ Label Description
TX Output Slew Control. Selects TX output slew rate (rise and fall time).
TXSLEW_1 TXSLEW_O Slew Rate
S5-1/TXSLEW_0 0 0 3.3ns
S5-2 / TXSLEW_1 0 1 36ns
1 0 39ns
1 1 42ns
Pause - Enable Pause capability on all ports.
§5-3/PAUSE_0 1 = Pause enabled.
0 = Pause disabled.
Power-Down - Enable global power-down mode.
S§5-4 | PWRDWN 1 = Power-Down enabled on all ports.
0 = Normal operation.
Management Disable - Disables MDIO Access.
S5-5/MDDIS 1= MDIO is disabled (no Read or Write capability).
0 = MDIO is Read/Write capable (normal operation).
Three control switches in switch S8 set the global port configuration for the device. All
ports can be set to enable auto-negotiation and to set speed and duplex modes. The
switch is set to a 1 or 0 to select the desired mode (see Table 4).
For auto-negotiation, select the desired advertising configuration from Table 5. For forced
operation, set the desired configuration according to Table 6. (Refer to the LXT9785/
9785E Datasheet for specific register definitions and functions.)
Table 4 Global Configuration Settings (Switch S8)

Switch 7/ Label

Description

S8-1/ SECTION

Sets the SECTION mode:
0 = 1x8 mode, 1 = 2x4 mode.

Default MDIX Select. Ignored when JP7 is not jumpered.

$8-2/MDIX 1= Selects MDI.
0 = Selects MDI crossover (MDIX).
S8-3/CFG_3
S8-4/CFG_2 Global Port Configuration. Selects device configuration as outlined in Table 5 and Table 6.
S8-5/CFG_1

1. SECTION should not be changed arbitrarily in this design. It is recommended that the system be powered
down before modifying the SECTION input.
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Table 5 Configuration Settings for Auto-Negotiation
Desired Configuration SCE?:—GE;_%r Sci—é_ozr SC?:_S_T
Auto-Negotiation - Advertise 10 Mbps Half-Duplex 0 0 1
Auto-Negotiation - Advertise 100 Mbps Half-Duplex/Full 1 0 1
Duplex
Auto-Negotiation - Advertise 10/100 Mbps Half-Duplex 0 1 1
Auto-Negotiation - Advertise 10/100 Mbps Half-Duplex/ 1 1 1
Full-Duplex
Table 6 Configuration Settings for Forced Operation
Desired Configuration SC?:_G?’_%r SCSF—é_c;r SC?:_S_T
Forced 10 Mbps Half-Duplex 0 0 0
Forced 10 Mbps Full-Duplex 1 0 0
Forced 100 Mbps Half-Duplex 0 1 0
Forced 100 Mbps Full-Duplex 1 1 0

4.2 MI1 Address Configurations
The ADDR <4:0> pins are used to configure the MIl address by setting switch S1, as seen
in Table 7.
Table 7 PHY Address Configuration Settings (Switch S1)
Jul_n;[t))t;‘ / Description

S1-1/ADD_0 | Address <4:0> - Sets base address. Each port adds its port number (starting with 0) to this
S1-2 / ADD 1 address to determine its PHY address.

Switch “0” sets address bit to 0.
S1-3/ADD_2 | Switch “1” sets address bit to 10.

S1-4/ ADD 3 | Note: To make all ports accessible within the 0 - 31 PHY address range, DO NOT select a
- base address higher than 24.

Port 0 = Base + 0
Port 1 = Base + 1
Port 2 = Base + 2
Port 3 = Base + 3
Port 4 = Base + 4
Port 5 = Base + 5
Port 6 = Base + 6
Port 7 = Base + 7

S1-56/ADD_4
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4.3 Alternate MDIO Routing Configuration

The MDIO and MDC signals may be routed either through the 40-pin MIl connector or
through an RJ-11 test connector. In a 1x8 Section configuration (the standard
configuration), the MDIOO and MDCO signals may be routed through Ml Port 0 or through
RJ-11 connector J2 as shown in Table 8. In either configuration, the MIl registers may be
accessed for each port by setting the correct PHY address. (Refer to the LXT9785/9785E
Datasheet for Specific register definitions and functions.) The standard configuration is to
route MDIO through the Port 0 MIl connector to the Smartbits Test Box by setting JP1 and
JP2 to 2 & 3. In the 1x8 Section configuration, all 8 ports are accessed via MDIOO and
MDCO.

In a 2x4 Section configuration, Ports 0 through 3 are accessed via MDIOO and MDCO.
Ports 4 through 7 are accessed via a second MDIO\MDC pair, MDIO1and MDC1. The
MDIO1 and MDC1 signals may be routed through MIl Port 4 or through RJ-11 connector
J3 as shown in Table 9.

Table 8 MDIO Routing (Port 0)
Desired Configuration Jumper Setting Description
. MDC. Management Data Clock. Clock for the MDIO
JP2 %ugr‘nger Pins | serial channel. Maximum frequency is 20.0 MHz.
Route MDIOO and MDCO Routes MDCO through Port 0 Ml Connector.
through MII

MDIO. Management Data I/O. Bidirectional serial
data channel for PHY/STA communication.

Routes MDIOO through Port 0 MIl Connector.

Jumper Pins
JP1 283

JP2 Jumper Pins

Route MDIOO and MDCO 1&2
through RJ-11

Routes MDCO through RJ-11 Connector J2.

gp1 | JumperPins | o tes MDIOO through RJ-11 Connector J2.

182
Table 9 MDIO Routing (Port 4)
Desired Configuration Jumper Setting Description
JPs [ J4nPer FINS | Routes MDC1 through Port 4 Mil Connector
Route MDIO1 and MDC1
through MII :
JP4 ;Ug‘:‘;er Pins | Routes MDIO1 through Port 4 Mil Connector
JPs | 34nPerFINS | Routes MDC1 through RJ-11 Connector J3
Route MDIO1 and MDC1
through RJ-11. !
P4 | 4Per PINS | Routes MDIOY through RJ-11 Connector J3
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4.4 Enabling or Disabling the Auto MDIX

The LXT9785 and LXT9785E support auto MDIX, allowing the devices to sense which
twisted-pair is being used by the link partner’s transmit and forming a valid link regardless
of the cable type being used. In the default configuration, JP7 is Open and auto MDIX is
enabled. This feature is controlled via the AMDIX_EN and MDIX inputs as shown in
Table 10.

Note: The LXT9785 and LXT9785E transmitters require a current source at the center tap of the
output transformer.

Table 10 Auto MDIX Control

Label Description

Auto MDIX enable

JP7/AMDIX_EN Open = Auto MDIX enabled.
Jumpered = Disables auto MDIX. Forces MDI or MDI crossover via Switch S8.

Default MDIX Select. Ignored when JP7 is not jumpered

S8-2/MDIX 1 = Selects MDI
0 = Selects MDI crossover (MDIX)

4.5 JTAG Test Signals

The boundary scan test port is accessed via JP3 for board-level testing. The JTAG test
signal descriptions are shown in Table 11. (The BSDL file for the LXT9785 and LXT9785E
device can be obtained from your Cortina sales representative.)

Table 11 JTAG Test Signal Descriptions

Jumper Pin# Symbol Description

1 TRST Test Reset. Input sourced by ATE
3 TCK Test Clock. Input sourced by ATE.
5 TMS Test Mode Select. Input sourced by ATE.

JP3
7 TDO Test Data Output. Output sourced by the PHY.
8 TDI Test Data Input. Input sourced by the ATE.

2,46 GND Connected to system ground.
JP11/PLDO
P12 /PLD1 JP11, JP12, and JP14 are used for FPGA debug and are not designated for evaluation of the
LXT9785 and LXT9785E devices.
JP14 /PLD2
4.6 Extended Temperature Operation with the LXT9785HE

The LXT9785HE provides reliable Ethernet transceiver functionality from -40 °C to
+85 °C. Any LXD9785 Demo Board supporting a QFP package can support an
LXT9785HE mounted and localized extended temperature applied to the LXT9785HE.
The LXD9785 Demo Board components are commercial temperature grade.
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5.0 LEDs

5.1 Direct Drive LEDs

The LXD9785 Demo Board provides three programmable LED drivers per port (D4 - D28).
Each LED can display one of several available status conditions as selected by the LED
Configuration Register (Address 20) shown in Table 12.

Table 12 Direct Drive LED Configuration Settings (Register 20)

LED Bits
Program

Bits

Description
LED1 | LED2 | LED3

0000 Indicates 100 Mbps operation. (Default for LED1)

0001 Indicates transmit (stretched).

0010 Indicates receive (stretched). (Default for LED3)

0011 Indicates collision (stretched).

0100 Indicates active link (continuous). (Default for LED2)

0101 Indicates full-duplex.

0110 Reserved.

0111 Indicates transmit or receive activity.

15:12 | 11:8 74
1000 Test Mode. Turn LED on (continuous).

1001 Test Mode. Turn LED off (continuous).

1010 Test Mode. Blink LED fast (continuous).

1011 Test Mode. Blink LED slow (continuous).

1100 | Indicates link and receive status combine' (Stretched)?.
1101 Indicates link and activity status combined? (Stretched)?.
1110 Indicates duplex and collision status combined® (Stretched)z.

1111 Reserved.

1. Link status is the primary LED driver. The LED is asserted (solid ON) when the link is up. The secondary
LED driver (receive, activity, or isolate) causes the LED to change state (blink).

2. Combined event LED settings are not affected by bit 20.1 (Pulse Stretch). These settings are stretched
regardless of the value of 20.1.

3. Duplex status is the primary LED driver. The LED is asserted (solid ON) when the link is full-duplex.
Collision status is the secondary LED driver. The LED changes state (blinks) when a collision occurs.

The programmable LEDs (LED_1, LED_2, and LED_3) are set in default mode and are
programmable via the MDIO pin. Register address 20 also provides optional LED pulse
stretching up to 100 ms. Register bits 20.3:2 select one of three possible stretch times as
shown in Table 13.

Cortina Systems® LXD9785 PQFP Demo Board for RMII-to-MII Conversion Page 15
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5.2

Out-of-Band Signalling

Enabled LEDs

Table 13 LED Pulse Stretch Settings (Register 20)

Bit Name Description Type Default
00 = Stretch LED events to 30 ms.
01 = Stretch LED events to 60 ms.
20.3:2 LEDFREQ R/W 00
10 = Stretch LED events to 100 ms.
11 = Reserved.
PULSE- 0 = Disable pulse stretching of all LEDs.
20.1 . R/W 1
STRETCH | 1 = Enable pulse stretching of all LEDs.
52 Out-of-Band Signalling Enabled LEDs

Using a conversion FPGA, the Out-of-Band Signalling- Enabled LEDs display that
outband signalling is enabled and RXDO displays the speed status while RXD1 displays
the duplex status of the LXT9785/9785E. If the Out-of-Band Signalling-Enabled LEDs are
blinking at power-up, the board should be reset via Switch 4 (S4) to avoid board problems.

Cortina Systems® LXD9785 PQFP Demo Board for RMII-to-MII Conversion
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6.0 Board Schematics

Figure 4 LXD9785 PQFP MII Demo Board Power - RMII (Board Revision Al)
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Table 14 LXD9785 Bill of Materials (RMI11-Al) (Sheet 1 of 3)

Reference Designator Description Manufacturer Part Number

BANANA NUT,

BN1-4 SVER EF JOHNSON | 108-0740-001
CAP 10UF 20V

C1-4,8, 11, 136, 342 TANT"C" SIZE PANASONIC ECS-T1IDC106R
SMD

C5, 15, 19, 44-46, 56-58, 117, 122-124, 128,

140, 156, 218, 225, 227, 229, 231, 253, 255, | CAP.1UF 16V CER

257, 259, 262, 264, 272, 274, 281, 283, 310, | X7R (0805) SMD | TANASONIC ECJ-2VB1C104K

337, 340
CAP 100UF 16V

C9, 12, 137, 343 MIN ELECT (TH) | PANASONIC ECE-A1CKA101
CAP 1.0UF 25V

C10, 13, 138, 217, 336, 339, 344 T Sok A D | PANASONIC ECS-T1EY105R
CAP 001 (1000pF)

C14, 16-18, 139, 141, 345 50V CER NPO PANASONIC ECU-V1H102JCX
0805

C23, 29, 35, 41, 48, 50-53, 60, 62-65, 120,

121,126, 127, 129, 157, 219, 224, 226, 228,

230, 252, 254, 256, 258, 260, 261, 263, 266, f(f;f '8;85 SSOI\>I/D PANASONIC \EMCF% 03KBG

267, 270, 271, 273, 276, 277, 280, 282, 311, 0 (0805)

338, 341

C24, 25,30, 31, 36, 37, 42, 43, 47, 49, 54, 55, | SAP 1000PF 20% 1808B102M202N
2KV X7R 1808 AVX

59, 61, 66, 67 X
SMT
CAP .022UF 50V ECU-

C68-97, 158-161, 163-168, 321325, 331-335 | CEr (da0s) SMp | PANASONIC T r23KEX
CAP 22UF TANT

C116, 125, 133 o s S AVX TAJC226MO10R
CAP 22UF TANT

C169-204, 312-320, 326-330 35V SMD TE PANASONIC ECS-T1VY224R
SERIES (A SIZE)
LED RED SS TYPE

D1, 93 oW GoR v T | PANASONIC LNJ208R8ARA
DIODE, LL4148

D2 oD DIODES, INC. | LL4148
TVS GULLWING | GENERAL

D3, 4, 94 600W 5V UNI-DIR | SEMICONDUCT | SMBG5.0A
SMD OR
LED, GREEN SS

D5-36, 155, 156 TYPE LOW CUR | PANASONIC LNJ308GSLRA
SMD
FERRITE BEAD

FB1, 5, 8,9, (DO NOT INSTALL FB10) REPL/CT50ACC- | SENTRAL CTCB1210-600-

TECHNOLOGY | HC

322513T

FB2-4, 6 FERRITE BEAD | FAIRRITE 2961666671
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Table 14 LXD9785 Bill of Materials (RMI1-Al) (Continued) (Sheet 2 of 3)
Reference Designator Description Manufacturer Part Number
MODULAR JACK
2,3 6-6 UNSHIELDED | CORCOM RJ11-6L-B
BLOCK (RJ11)
JP1,2,4,5 ;'f\f)‘DER 3X13 | BerG 68000-240-3
JP3 HEADER 4X2 BERG C9192-280-4
JP7-9 EE\]’;DER 2X1(2 | BerG 68000-240-2
P11, 12, 14 HEADER 5X2 BERG C9192-280-5
FEMALE MIl
P1-8 CONNECTOR 40 | AMP 787171-4
PIN
RES 4.75K OHM
R3-8, 14-16, 18-22, 24-26, 662, 663 1/10W 1% (0805) | POPPY POP 0805 4.75K
OHM - 1%
SMD
RES 100 OHM 1/
R11 R 1o i | PANASONIC ERJ-6ENF1000V
RES 221 OHM 1/
R12, 13, 116-139, 610, 611, 672-679 10W 1% (0805) POPPY POP 0805 221
OHM -1%
SMD
RES 10K OHM 1/
R23, 422-424, 664-671 10W 1% (0805) PANASONIC ERJ-6ENF1002V
SMD
R36-41, 44-49, 52-57, 60-65, 68-73, 76-81, 84-
89, 92-97, 207-414, 457512, 574-576, 581, | o5 ‘1109/""((%'32’; Vo ooppy POP 0805 49.9
582, 586-609, 615-618, 623, 626-649, 661, b OHM 1%
SMD
680-691
RESISTOR 0 OHM
R566, 573 (DO NOT INSTALL 614) 1/10W 5% 0805 | PANASONIC ERJ-6GEYOROOV
SMD
RES 1K OHM 1/
R577-580, 619-622, 656-659 N 1 9608 Gy | PANASONIC ERA-6YEB102V
SWITCH5POS | C&K
S1 DIP TOP SLIDE | COMPONENTS | BP9®
SWITCH, TINY Cak
S4 PUSHBUTTON TP12SHBAQE
SPDT RT ANGLE | COMPONENTS
SWITCH, 4 POS | C &K
S5,8 DIP TOP SLD COMPONENTs | BD04
PULSE
1,2 XFMR H1164 P aEERING | H1164
COLOR CODED
TP62-71 (BLACK) TEST KEYSTONE 5011
POINT
U1 (DO NOT INSTALL) 208 PIN QFP CORTINA PART | LXT9785/9785E
SOCKET

SOCKET FOR U1

(YAMAICHI) 208
PIN

YAMAICHI

1C149-208-061-
S5
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Table 14 LXD9785 Bill of Materials (RMI1-Al) (Continued) (Sheet 3 of 3)
Reference Designator Description Manufacturer Part Number
IC, HEX INVERT
u2 TRIGGER S014 FAIRCHILD MM74HC14M
U3-6 IC, 144QFP ALTERA E_'jMOKmATCM
PROM, ALTERA
U7, 8, 10 (DO NOT INSTALL) EPC1PC8 (8 PIN | ALTERA EPC1PC8
DIP)
MILL -- MAX
SOCKET FOR U7, 8, 10 gg'ﬂ“D'C SOCKET | MANUFACTURI (1)2)(1"93'308'41'
NG CORP
U9 144 PIN TQFP ALTERA 52F1°K30ATC14
IC, LOWVOLTAGE | rpyag SN74LVC244AD
U14-29 BUFFER 20 PIN INSTRUMENTS | W
(WIDE SOIC)
VOLTAGE
u32 REGULATOR 2.5y | SEMTECH SC1566CM-2.5
IC SINGLE FAIRCHILD
U34, 35, 37, 40, 41, 43 TRISTATE SEMICONDUCT | NC7SZ125M5
BUFFER SOT23 OR
IC
U36, 42, 46 PROGRAMMABLE | ALTERA EPM7032AETCA
4-4
PLD
CLOCK OSC 14-
Y1, 2 DIP 125MHZ SARONIX SCS-LO-1067
25PPM 3.3V
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For additional product and ordering information:

www.cortina-systems.com
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