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1. Introduction

The AX58200 is a 2/3 port EtherCAT Slave Controller SoC equipped with ARM® Cortex® M4F
core with DSP extension runs up to 192 MHz and EtherCAT Slave Controller with two integrated
Fast Ethernet PHYs. The AX58200 supports the CANopen over EtherCAT (CoE), FileAccess
over EtherCAT (FoE), Vendor Specific protocol over EtherCAT (VoE), etc. standard EtherCAT
protocols and provides a cost effective EtherCAT solution for motion/motor/digital 10 control,
sensors data acquisition, robotics, EtherCAT to 10 Link Converter, etc. industrial fieldbus
applications.

This document indicates important information about external components selection, schematic
and PCB layout design notes. ASIX Electronics highly recommends designers to read through
this design note firstly before starting the hardware designs.

2. EEPROM Selection & Bootstrap Pins Considerations

The AX58200 supports 12C EEPROM with EEPROM size from 1 Kbit (128 bytes) to 4 Mbit
(500Kbytes). The AX58200 HWCFGEE contents from offset 0x00 to 0x7F are mandatory, as well
as the general category (at least minimum I12C EEPROM size is 2Kbit, and for the complex
devices with many categories should be equipped with 32 Kbit EEPROMSs or larger). Please refer
to Section 3 of AX58200 datasheet to select a proper 1°C EEPROM part based on AX58200 pin
L1 LED_RUN/EEP_SIZE bootstrap configuration.

Pins | Signal Name Description

L1 EEP_SIZE I2C EEPROM Size

0: 1 Kbit to 16Kbit

1: 32Kbit to 4Mbit

NOTE: The AX58200 will not be generated output signal RSTO when the EEPROM is empty or
checksum error. Please burn EEPROM content in advance before mass production to
avoid affecting the MCU function

The following is the 1°C EEPROM reference circuit of AX58200 applications.

VCC
3]

ce
0.AuF
= RID ¢ RO
4TK ¢ 47K
e An vee -
Lo Al WP g scL
AZNC  SCL b5 B 2 TC_SUA
GND  SDA =
= = Ui

24LC188 R11
47K

I2C EEPROM Size (LED_RUN/EEF_SIEE)
0:1 FKbit to 16Ebit(24C16) =» R47,R43,R45,D6 mounted (Default)
1:32Fbit (24C32) to 4Mbit =» R44,R46,R48,D6 mounted

VCC
LED_RUN g3z : R118 NC.510 ::E . ] RUN LED
GHL [ g R118 510 =
- - L0 G AT
LED_RUN R115 . o NCATK VEC
CED_RUN R2@ 4TK GMND

Figure 1. 1°C EEPROM Reference Circuit
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The AX58200 supports five multi-function bootstrap pins (pin L1, L2, E9, J10 and J11) for five
hardware configurations, i.e. external 12C EEPROM size, ESC supported port number, RSTO
polarity and integrated port 0/1 PHY media mode; and it also supports other three multi-function
bootstrap pins (pin A9, H9, G11) for the configuration of port 2 MII signals. User needs to utilize an
external resistor to pull up / down these bootstrap pins.

Bootstrap Pins Mode Setting and LEDs #*Note5-2

PDI_EMU=0, External MCU Control (Default)
PDI_EMU=1, EtherCAT Master Control oo
R7Z NC4TK VoG @

EDL EMU J R73 ATK GND

I2C EEPROM Size (LED_RUN/EEP_SIZE)
1 Kbit to 16Kbit (24€16) => R48,R137,R45,D6 mounted (Default)
32Kbit (24C32) to 4Mbit => R47,R136,R135,D6 mounted

vee
o
T A R 77 1 gy s on
LED RUN R135 NC.4.7K LE?(:‘:
LED AUN R45 4.7K GND
ESC port number (LED_ERR/3PORT_MODE)
- - — 2 ports mode =» JPl,1=JP1.2 Short , JP2.1-JP2.2 Short (Default)
Pins Signal Name Description 3 ports mode => JP1.2-7P1.3 Short , JP2.2-JP2.3 Short
I°C EEPROM Size
L1 EEP_SIZE 0: 1 Kbit to 16Kbit ERR_LED N o7 A14p 510 ERR_LED_ P
1: 32Kbit to 4Mbit Ly
ESC port number B9 s AT
L2 3PORT_MODE 0: 2 ports mode
1:3 pO]‘[S mode GND : LED ERR
RSTO Reset Output Polarity ERATED N M ERRLEDF M
E9 RSTO_POL 0: Active Low - 3 3
1: Active High HEADER 3 HEADER 3
Device emulation (0x0141.0)
BI10O PDI_EMU 0: Device status register is controlled by PDI
1: Device status register is identical to device control register EEP DONE D5 A7 RS 510 GND  Loaded EEPROM Done LED
Port 0 PHY media mode LE;‘G
J10 P0_FIBER 0: Copper mode R139
1: Fiber mode 47K
Port 1 PHY Media mode
J11 P1_FIBER 0: Copper mode =
1: Fiber mode =
A9 TX_SH[1] Port 2 MII TXD Align position Optional for Testing Only
2°b00: Align with MCLK, (Always keep the TEST pin NC or logic low for normal operation)
HO TX_SH[0] 2°b01: Delay 1/4 phase with MCLK TEST = 0 : Normal mode (Default)
- 2°b10: Delay 1/2 phase with MCLK TEST = 1 : Test model veo
2°b11: Delay 3/4 phase with MCLK .
Port 2 MII LINK Polarity [ B A MNCATE_CC
Gl1 LINK_POL 0: Active Low IesT £S5 ATH GND
1: Active High

The SPI I/F is necessary circuit for AX58200 main system and ESC sub-system. Please keep it in
your application design.
SPI I'F Noted-2

AXSEZOOD MCU
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3. Crystal Selection Considerations

The following are the specification of NSK NXK25.000AE12F-KAB6-12 SMD 25MHz crystal
with CL 12pF, ESR 40 Ohm and Drive Level 100uW.

Parameter Symbol Typical Value
Nominal Frequency Fo 25.000000MHz
Oscillation Mode Fundamental
Frequency Tolerance (@25 ) ] 20ppm
Equivalent Series Resistance ESR 40 Ohm max.
Load Capacitance CL 12pF
Drive Level 100uW
Operation Temperature Range -40¢ ~ +105¢
Aging ] 3ppm/year

The following is an example of the 25MHz crystal clock circuit. The 1M feedback resistor is
optional for 25MHz crystal circuit. Please reserve the R67, R68 resistors circuit for flexible
designs.

25MHz +/- 30ppm Crysial “Note-1
R&T Ao W, 1M
bt 1 2 F5E
o
4 D"lﬂ_ o XSCO
L
L ——— 1 25

18pF " MXK25 DODAE12F-KABE-12 1&pF

Figure 2. 25MHz Crystal Reference Circuit

Note:

1. Please make sure the XSCO 25MHz clock output signals are within 25MHz +- 25ppm. If the
XSCO 25Mhz clock output signals are out of the specification, please fine-tune the load
capacitors (C35, C49) to meet the specification.

2. If you want to use the oscillator as 25MHz clock source, please select a 1.2 voltage level
oscillator in your application
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The following are the specification of NSK NXS12.000AC20F-BK4 DIP 12MHz crystal, with CL

20pF and ESR maximum 40 Ohm.

Parameter Symbol Typical Value
Nominal Frequency Fo 12.000000MHz
Oscillation Mode Fundamental
Frequency Tolerance (@25¢ ) ] 30ppm
Equivalent Series Resistance ESR 40 Ohm max.
Load Capacitance CL 12pF
Operation Temperature Range -20¢ ~ +70¢
Aging ] 3ppm/year

12MHz +/- 30ppm Crystal *Note4-1
XT1_IN RTE e XT1_OUT
S W 4
=3 Re3
v2
1 4
XIN  GND o
2 e xout |
c74 | NXKTZ 000AC20F
— = CT6
200F —
L I 20pr

Figure 3. 12MHz Crystal Reference Circuit

Note:
1.

Please make sure the 12MHz clock output signals are within 122MHz +- 30ppm. If the 25Mhz
clock output signals are out of the specification, please fine-tune the load capacitors (C74,

C76) to meet the specification.
If you want to use the oscillator as 12MHz clock source, please select a 3.3 voltage level

oscillator in your application
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4. Ethernet PHY Selection Considerations

The AX58200 ESC which is licensed from Beckhoff Automation supports two embedded PHY's
and an optional MII interface for flexible network topology. The optional MII interface of
AX58200 ESC is optimized for low processing/forwarding delays by omitting a transmit FIFO.
To allow this, the ESC has additional requirements to Ethernet PHY, which is easily
accomplished by several PHY vendors. Please refer to Beckhofftss PHY Selection Guideto
select a proper Ethernet PHY.

The following is the principal connection between AX58200 ESC optional MII interface and
Ethernet PHY. The clock source of the Ethernet PHYs and ESC must be the same quartz. The
TX_CLK is not connected because the ESCs do not incorporate a TX FIFO. The TX signals can
be delayed inside the ESC by setting AX58200 TX_SH[1:0] bootstrap pins for TX_CLK phase
shift compensation. The LINK is connected to the PHY LED output indicating a 100 Mbps (Full
Duplex) link.

AX58200 ESC Ethernet PHY
PORT 2 MII
xscl ) | MCLK CLK25 >
N
Lo
b= m— < LINK LINK_STATUS
pret———
N il RX_CLK
XSCO

RX_DV

___RXOBO) |

£
< RX_ER RX_ER

C

|
I

- CRS

- TX_CLK
TX_EN >
L TXD{30] b3

TX_ER

U

¢ MO0 MDIO >
MDC MDC >

Figure 4. The principle connection between AX58200 ESC optional MII interface and Ethernet PHY
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5. Ethernet Magnetic Selection Considerations

The following is an example reference circuit of RJ-45 + 10/100 Base-TX Transformer (Turns
Ratio 1CT:1CT) without Auto-MDIX function. The TCT and RCT pins of the Ethernet magnetic
without Auto-MDIX function are separate inside; these two pins CANNOT be shorted together.

Uz

s
Line 1 Line_1
= Line 2 Line_2 7
3 6
Line3 Line_3
u7 3| lined Line s [ CONS o2
AZI025 1P .
P1_TXOP 1| 18 1
FITRON 5 1O+ T+ [ 5 Tx=
————— T CTX = T*-
2|09 S NET4803 3 e
il B 5 | NC
F1_EAIE 5 | B10 NET4091 G
Fi_mxin [ il sy
g?? EQE CRX }.D L s
R+
c72 TSE1ZICM AR RT12-ZZ-0007
c77 RES, R7S
0.1uf R88, RO2
0.1uF 75 % 75
75 % 75
‘L c7e cre ’
1000pFI2ZKV 1000pFI2KV .
R108 M
J11 )
R113 1M I
1 CES | [T000pFizriy_|
) | AEADER 1x1
T&7 | [1000priZRy GND_EARTH
GND_EARTH

H1

[

Figure 5. RJ-45 + 10/100 Base-TX Transformer Reference Circuit

n
“F  PEY 1 Link/Rctivity
LED
R
0

The following is an example (Bothhand TS6121C) of 10/100 Base-TX Ethernet transformer

without Auto-MDIX function.

T™D+1 ©

CT 20
T™D-30°

RD+8 o

CT 70

RD—g ©

TS8121CM HF
1CT: 1ICT
o 16 TX+
§§ % e
0 14 TX—
1CT: 1CT o 11 RX4+
S ——
3lic "™ 09 RX-
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The following is an example reference circuit of RJ-45 + 1000Base-T Transformer (Turns Ratio
1CT:1CT). The TCT pins can’t be shorted together.

£ u Bz w
| oz psoncerma co | pootemoier |
GND EARTH GND_EARTH
o Q)FT
B4 4 s
ST pumanc >3
B = SoHTXONT e w0
ozt | toorzr EE ne.o o o
L . o ne
= f22 = Fo e
i -
powmxee| o ——, |rowmorc
Tt
¥ QNN o | v | g POMTRONC
2 3 i
o P ez 5 5 SIWaZMTOTKEL
AA—ly ror [ e S us oW 5
o Amort 2 FOMTXOP 5 s
ot Mt Lne 1 Line_1 . o
. AfronT 5 22 FDMTXON 2 7
R Toi- M- Unez Lre 2 "
= 3 g Fowmwe| 4 Jpommxec
- Bes| o4 21 B i e 3 e 3
Sy 1orn o 2L BB~ 25
f COSN e PO_MRXIP 4 une s ure 4
48 2 oz, oz 22 — 2
A 1o POMRXIN 5
o2 [res 5
111 NN . g 1B BT A a STS L] o o :F[
ol mor T o7 P1MTXOR 2
s 8 oa. nocas . piume] 4 9:-15’76 4 Jptwmorc -
f ol mon T 16 P1MTION N PLMDOPC B
aur i . ; . oy, P . E
= Uine 1 Line 1 PIMTION 5 | T | g PiMTRON G e ™
e FERETY waore P BT 2 umez ure 2 (2 2
P A 1 PLMAXP s s
o4, Mts Uned Lre 3
f i EUREET 13 P1MAXIN B s o R
B Tou- rrs Uned Lre 4 — -
= T A e o
T prmaxe | 4 4 [ptmmxec
Tt
PLMAKN 5 | Tevw |5 PLMAXING
2 3
DUWSZMFIGIXKEL
T 0
B3 .o M AUD .o NGO

l 78 | |100mezny

= GND_ERRTH

131, m
FIERDER 131
TE5 | [T000pFIRV

oD EARTH

Figure 6. RJ-45 + 1000Base-T Transformer Reference Circuit

The following is an example (Pulse HX5062NL) of 1000Base-T Transformer (Turns Ratio
1CT:1CT).

CHANNEL 1
TCT1 1 24 MCT1
o1+ 2 E 23 MX1+
27 ME1—
To1- 3 )
1:
CHANNEL 2
TCT2 4 21 MCT2
T2+ 5 TehLAT 20 Mx2+
19 Mx2—
ToZ- 6 11
CHANNEL 3
TCTS 7 18 MCT3
D34 B O ‘ i ° 17 MR+
O 16 MX3—
03— 3 © .
1:
CHANMEL 4
TCT4 10 © 15 MCT4
To4+ 11 E 14 Mxd+
213 Mxd—
TD4- 12 .

SCHEMATIC
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6. 6-Layer PCB Design

We strongly suggest customers to design AX58200 on the printed circuit board (PCB) with at

least 6 layers.

The 6-layer PCB design can help reduce some potential EMI, thermal and signal

Integrity issues, etc.

The following is an example of 6-Layer PCB design.

Layer 1 Component (Top) Magnetic and major signals
Layer 2 Ground Digital/analog ground planes
Layer 3 Power Digital/analog power planes
Layer 4 Power Digital/analog ground planes
Layer 5 Ground Digital/analog ground planes
Layer 6 Component (Bottom) Magnetic and other signals

Figure 7. An Example of 6-Layer PCB Design

7. Recommended BGA fan-out trace / space

The small pitch between BGA balls and their matrix arrangement makes it impractical to route
all the BGA balls away from the BGA on a single layer. Fan-out vias are required to route the
balls to other layers on the PCB. For 1.0 mm pitch BGA, the recommended via fan-out pattern
centers each via within the space between four adjacent BGA land pads as shown in Figure 8, a
single trace is routed between adjacent BGA land pads, allowing the two outer rows of balls to
be routed without a fan-out via. For BGA 1.0 mm ball pitch one or two traces may be routed
between adjacent BGA land pads, allowing the three outer most rows of balls to be routed
without a fan out via. By reducing the BGA land pad, trace width and trace-to-pad space design
rules for the 1.0 mm ball pitch, two traces may be routed between the BGA land pads. See Figure
9 for the layout tool design rules for 1.0 mm pitch BGA via fan-out.

RO\\'

C olumn Pad to Via Space
4 5
%%% — Via Drill
&< Trace
BGALand Pad ViaPad

Figure 8. 1.0mm Pitch BGA Via Fan-out Pattern
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Via Pad Between Vias Between Lamd Pad
BGA Pitch| BGA Land Pad Land Pad To Via S,
e B Pad | Dnll Size / Finished Hole Size | Inner Plane Layer Antipad e Y] Space[# Of Traces|Trace / Space|# Of Traces
1.0 mm 0.3 mm 0.55mm 0.3/0.18 mm 0.8 mm 0.2 mm 0.15 mm 1 mm 0.18 mm 1 mm

Figure 9. 1.0mm Pitch BGA Layout Design Rules
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8. Power and Ground Planes Considerations

1. Digital GND and Analog GND can be placed together in one-piece to enlarge the GND, and
thus helping dissipation of noises.

2. The RJ-45 chassis ground and the digital ground should be isolated through a 1M ohm
resistor and a 0.1uF/2KV decoupling capacitor.

Figure 10. Typical Chassis/Digital Ground Planes

3. All the digital and analog power planes for different voltage supplies should be handled
separately with different blocks to supply power to IC chip and peripheral components.

ICEAVDD gies

VCC5V e

Figure 11. Typical Digital/Analog Power Planes for Single RJ-45 with Integrated Magnetic

Note: The above figures are the Digital and Analog Power Planes diagram of an illustrative PCB
board design. For exact layout pattern, ASIX Electronics provides the PCB layout and Gerber
files of AX58200 EVB for customer reference.
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4.  The digital and analog power planes should be isolated with a Ferrite Bead to isolate the
noise source, and all power planes should be implemented with a large compensating

capacitor to provide a stable power source.

FB2
PBY 160808T-110Y-N

3v3 (@ A3V3
cs c14 c16

22uF/10V 0.1uF 22uF/10V 0.1uF

l_

FB5
PBY 160808T-110Y

C37
0.1uF

i —

/'\ /'\
22uF/6.3V 0.1uF 22uF/10V

i

5. All power pins should be implemented with a decoupling capacitor, and the decoupling
capacitor should be as close to the respective power pin of AX58200 as possible.

=
- —||:f||l-

{HE

e 0.1uF
R
. . 0.1uF
'l :.? e Asvi L|—|||-
. V2 Azvs| %EF
| :.|LF_ W2 A2 asvs [ I

1 1L L

0. iuF | 0.1uF |  0.1uF

Figure 12. An Example of Power Pins and Decoupling Capacitors Circuits
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9. Ethernet Magnetic Layout Considerations

This section describes some general Ethernet layout considerations for the differential signals of
the Ethernet controller, the Ethernet magnetic and the RJ-45 connector.

D1= 6~8 mils
D2 > 200 mils =
25MH:z
L1 as short as possible Crvstal
L2 as short as possible (< 3 inches) ﬁlﬂta
. T - -
I 517 NoTDig | 0T (IXOR)  ASIX
_TX- r ] F—|TPO-(TXON)  pacimet
RJ-45 D2 Magnetic D2 erne
R+ 7% 5T TPI+ (RXIP) Controller
BX- TPI- (BXIN)
“—> >
Ll L2

Figure 13. Ethernet TXd and RXd Differential Pairs Layout

1. The ideal Ethernet differential impedance between TX + and TX- traces (between RX+ and
RX-) should be 100 Ohm. The Ethernet differential impedance between the TX+/TX-
IRX+/RX- trace and GND should be 50 Ohm respectively. The designer can use the trace
width of TX+/TX-/RX+/RX- traces to fine tune the Ethernet differential impedance value (a
wider trace has a smaller impedance value). If the PCB manufacturer provides TDR
measurement, it helps control the PCB Impedance.

2. The crystal clock source and the switching noises from digital signals should be kept away

from the TXd and RXd differential pairs.

The Ethernet magnetic should be placed as close to the RJ-45 connector as possible.

The Ethernet controller should be placed as close as possible to the magnetic. If there are

some limitations on the PCB layout, the trace length from the Ethernet controller to the

magnetic should not be longer than 5 inches.

5. The TXd and RXd differential pairs should be routed as close as possible. The trace spacing
D1 between TX+ and TX- (or between RX+ and RX-) pair should be in 6 ~ 8 mils. The trace
width should be adjusted accordingly to yield the required trace impedance.

6. The spacing D2 between the TXd and RXd differential pairs should be larger than 200 mils.
If the PCB layout is really difficult to meet this requirement, the D2 spacing should be as
larger as possible.

7. Route the TXd and RXd differential pairs as straight as possible and keep them in parallel for
differential pairs.

8. Keep the trace length difference between the TX+ and TX- (or RX+ and RX-) pair within
700 mils.

Hw
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9. Route the TXd and RXd differential pairs running symmetric, equal length and close
whenever possible.

10. Avoid using vias on the traces of the TXd and RXd differential pairs. If the PCB layout really
needs to use vias on the differential pairs, please match the vias to keep the differential pairs
balanced.

11. The power plane and digital ground plane should not be placed under the magnetic and RJ-45
connector.

12. Avoid routing the signal trace with right angle, instead, the signal trace should be routed with

multiple 1353angles.

90°

Worst Better
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10. Thermal Considerations

This section describes some information about how to reduce the operating temperature on the
AX58200 applications.

10-1. Improve the Cooling Plane

There are two major heat sources on the AX58200 applications. One is the AX58200 controller
and the other is the external voltage regulator.

You can connect the VCC/GND pins of the AX58200 controller with wide traces to the
respective power/ground planes to increase the cooling effect and reduce the operating
temperature of the AX58200 controller.

You can also add a cooling plane for the external voltage regulator to reduce the operating
temperature of the external voltage regulator.

10-2. Improve the Air Convection

You can place the AX58200 controller at the location with good air convection and stay away
from the high-operating-temperature IC such as voltage regulator or external MCU/DSP to
reduce the operating temperature of the AX58200 controller.

18
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11. EMI Considerations

1.  The high frequency signals traces such as Ethernet differential signals, clock signals, etc.
shall be surrounded by GND to prevent interference to other signal wires. Better EMI effect
can be attained by a one-piece GND underneath the IC furnished with PTH holes to enlarge
the GND area.

=

High frequency Ground guard through vias
signals traces to 2nd layver Ground plane

2. The chosen connector must be shielded so that EMI integrity of the design is not
compromised. The shield must be electrically connected to chassis ground to extend the
chassis barrier for high frequency emissions. If an unshielded connector were used, the
EMI would pass through the nylon material of the connector. The shield will also prevent
less external EMI from entering the chassis.

3. To reduce electromagnetic emissions and susceptibility, it is imperative that traces from the
transceiver to the magnetic sand from the magnetic to the RJ-45 be routed as differential
pairs. The objective is to close the loop area formed by the two conductors. The radiated
field from the loop or the voltage picked up by the loop by external fields is governed by
the field strength and the area formed by the two conductors. Reasonable board design uses
5~10 mils trace widths separated by 10 mils. Transmit differential pairs should be routed
adjacent to a VDDO power plane.

4.  To avoid crossing any signal traces over any reference plane cuts; otherwise, it might cause
some unpredictable EMI problems.

e——t—

Don't cross any signal traces over any
reference plane cuts!!
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5. Itis essential to maintain the continuous stable ground plane when board design to protect
EMI emissions. The PCB designer should look upon the path currents, which take on the
ground reference plane, and reduce the loop area. The continuous ground plane helps
provide for a low inductance signal return path, and helps maintain a stable power supply.
Simply, the most effective method of reducing EMI causes is to decrease the loop area. The
main target of ground plane is designed to carry DC current only. Do not use this area as a
return path for high speed signals.
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ESD Considerations

This section describes some information about the ESD design guideline. Users can refer to the
following circuit to avoid the ESD issue.

The high-energy pulses can cause abnormal system behavior and/or damage the silicon chips.
The high energy can enter the system through the RJ-45 cable. There are eight wires in the RJ-45
cable and are grouped into 4 pairs as 2 active pairs (pin 1,2 & 3,6) and 2 unused pairs (pin 4,5 &
7,8).

If the high energy enters the system through the active pairs (pin 1,2 & 3,6) of RJ-45 cable, the
Ethernet transformer will isolate the high energy. The unwanted high energy will be redirected to
Chassis ground through a high voltage capacitor (2KV). If the high energy enters the system
through the unused pairs (pin 4,5 & 7,8) of RJ-45 cable, these pins are connected to Chassis
ground through a high voltage capacitor (2KV) so the unwanted high energy will be redirected to
Chassis ground too.

E,.

*Noteh-2
RE4 M 42 510K
C27 | |[1000pFERY £9 | [1000pFRKY
Il I
GND EARTH GND_EARTH
 — w L]
T4 %, RES |
75 75 e
M POMDOP G 4 ==l
PO _MIXON G T+ H2
RE3 o POMRXP C 3| 1%
) R
oMt
PO MTHOP, ; . 0 MIXOP C
AM T
PO MIDXON, 2 L3 po wmxow o
2 3 I
opy |24 BT 75 us NE DO 101X
s PO WTor 1 ime 1 Une 1 2 s 0
PO_MTXON 2 P l—v v *ﬁ
3] Lne2 Una 2 o
B PO MImP 0 MRXIP C
oo |2t mEa 75 ’—Luna Una 3 : — 1t
(2. |20 PO WRKE Lied Lne 4 2 z-f'Y“"‘—, 0 MAXIN C
- AZI0Z5-D4F -
wo. |13 PO MEX FIC, DLW SZNH 101X
|18 RE 75 Az o 4‘4‘
T3
coNg
(3. | HZ—P1 MDOP CME i
i P1_WTXOR ur PR 1 N Pi MDXOP C 4 > 0
18 Pi Ol ! R . T}
- N _ﬁJ F1_MTXOH C T H2
Lina 1 Linz 1 BIMION, o | " |3 P MIXONG i 5 ;9’((
R RTE 75 2 7 3 e el
T4 LW Lne2 Lina 2 RSSOk
- o 0
o — 3 ne3 une &
s, |13 P MR 4l e s e A3g o
ATI0ZEDAF CE
P1_meon ) 4 Pt MNP G
P1ME(N, 2

}

3 P1 MAXIN G

3
MG, DLW 32MH1 01X
B40 (1]

(5

R0 o 1]

C77 | [T000pe2r
=t 77
GHD_EARTH

Figure 14. An Example of Separated Magnetic and RJ-45 Connector Magnetic Circuit for ESD Considerations
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The fatal discharge may generate from a charged Ethernet cable, or out from outside devices
such as human body, etc. Ethernet ICs become vulnerable to damage from Electrostatic
Discharge (ESD) within those unpredictable factors. Protecting Ethernet interfaces from cable
discharges can create a challenge for board designers. Be sure a good protective circuit must
effectively fasten a transient to a safe voltage, and must present an acceptable capacitive load on
high-speed differential transmission lines as well.

Below are some sample circuits for ESD protection. Please refer to the ESD Protection Diode
datasheet for detailed ESD protection circuit.

ESD Protection Circuit
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Figure 15. A Sample ESD Protection Circuit for Separate RJ-45 + Magnetic (Optional)
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DISCLAIMER

No part of this document may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopying and recording, for any purpose, without the express written
permission of ASIX. ASIX may make changes to the product specifications and descriptions in this
document at any time, without notice.

ASIX provides this document “as is” without warranty of any kind, either expressed or implied,
including without limitation warranties of merchantability, fitness for a particular purpose, and non-
infringement.

Designers must not rely on the absence or characteristics of any features or registers marked
“reserved”, “undefined” or “NC”. ASIX reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.
Always contact ASIX to get the latest document before starting a design of ASIX products.

TRADEMARKS

ASIX, the ASIX logo are registered trademarks of ASIX Electronics Corporation. All other
trademarks are the property of their respective owners.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.
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