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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

144MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, SPI, UART/USART, USB OTG, USIC
DMA, I2S, LED, POR, Touch-Sense, WDT
119

1MB (1M x 8)

FLASH

200K x 8

3.13V ~ 3.63V

A/D 32x12b; D/A 2x12b

External

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP Exposed Pad
PG-LQFP-144-24
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General Device Information

2.2 Pin Configuration and Definition

The following figures summarize all pins, showing their locations on the four sides of the
different packages.
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Figure 5 XMCA4[78]00 PG-LQFP-144 Pin Configuration (top view)
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Table 10 Package Pin Mapping (cont'd)

Function LFBGA-196 |LQFP-144 |LQFP-100 |Pad Type Notes

P0.11 G5 139 95 Al+

P0.12 F5 138 94 Al+

P0.13 E5 137 - Al+

P0.14 G6 136 - Al+

P0.15 E6 135 - Al+

P1.0 F9 112 79 Al+

P1.1 G9 111 78 Al+

P1.2 El11 110 77 A2

P1.3 E12 109 76 A2

P1.4 E10 108 75 Al+

P1.5 F10 107 74 Al+

P1.6 D9 116 83 A2

P1.7 D10 115 82 A2

P1.8 C10 114 81 A2

P1.9 D11 113 80 A2

P1.10 F12 106 73 Al+

P1.11 F11 105 72 Al+

P1.12 G11 104 71 A2

P1.13 G12 103 70 A2

P1.14 G10 102 69 A2

P1.15 J12 94 68 A2

P2.0 L11 74 52 A2

P2.1 M12 73 51 A2 After a system reset, via
HWSEL this pin selects
the DB.TDO function.

P2.2 M11 72 50 A2

P2.3 N11 71 49 A2

P2.4 N10 70 48 A2

P2.5 P10 69 47 A2

P2.6 L9 76 54 Al+

P2.7 M9 75 53 Al+

P2.8 N9 68 46 A2

P2.9 P9 67 45 A2

Data Sheet 22 V1.0, 2016-01
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Table 12 Port I/O Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HwWO1 HWIO HwWI1 Input Input Input Input Input Input Input Input
P66 uzco. DSD. ECATO, EBU. DSD. ETHO, CAN.
DOUTO MCLK3 PO_TXD3 ETM_TRACEDA [BC3 MCLK3A CLK_TXB N3_RXDB
P7.0 CAN. ECATO. EBU.
N3_TXD PO_TXDO A19
P7.1 ECATO. EBU. CAN.
PO_TXD1 A20 N3_RXDC
P72 CAN. ECATO. EBU.
N4_TXD PO_TXD2 A21
P73 ECATO. EBU. CAN.
PO_TXD3 A22 Na_RXDC
P74 ccusz ECATO,
ouTo PO_RXDOC
P75 ccuaz. ECATO.
ouTtt PO_RXD1C
P76 ccusz ECATO,
out2 PO_RXD2C
P7.7 ccuaz. ECATO.
ouT3 PO_RXD3C
P78 CAN. ECATO.
N5_TXD PO_TX ENA  |ETM_TRACECLK
P79 ccuso. ECATO.
ouT22 PO_RX_ERRC
P7.10 ccuso. ECATO.
ouTs2 PO_RX_CLKC
P7.11 ccuso ECATO
ouTs3 PO_RX_DVC
P8.0 ECATO. DB. CAN.
P1_TXDO ETM_TRACEDA N5_RXDC
TAO
P81 ECATO, uoco
P1_TXDL ETM_TRACEDA DX2C
P8.2 ECATO. .
P1_TXD2 ETM_TRACEDA
P83 ECATO. uoco
P1_TXD3 ETM_TRACEDA DX1C
P8.4 uoco. ECATO.
SELO1 P1_RXDOC
P85 uoco. ECATO.
SCLKOUT P1_RXD1C
P86 uoco. ECATO.
SELOO P1_RXD2C
P8.7 uoco. ECATO.
pouTo P1_RXD3C
Pe.s ECATO, uoco
PLTX_ENA DX0E

Ju

Aliwes 000X
0087INX / 00LPINX

uooaul
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Table 12 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input
P148 DAC VADC. VADC ETHO.
out_o GicHo GacH2 RXDOC
P14.9 DAC. VADC. VADC. ETHO.
ouT_1 G1CH1 G3CH3 RXD1C
P14.12 VADC. ECATO.
G1CH4 P1_RXD1B
P14.13 VADC. ECATO.
G1CHS5 P1_RXD2B
P14.14 VADC. G1ORC6 ECATO.
G1CH6 P1_RXD3B
P1415 VADC. G1ORCT ECATO.
GlcH? P1_RX_DVB
P15.2 VADC. ECATO.
G2CH2 P1_RX_ERRB
P15.3 VADC. ECATO.
GacH3 P1_LINKB
P15.4 VADC.
G2CH4
P155 VADC.
G2CHS
P156 VADC.
G2CH6
P15.7 VADC.
G2CH7
P158 VADC ETHO.
GacHo CLK_RMIIC CLKRXC
P15.9 VADC. ETHO. ETHO.
G3CH1 CRS_DVC RXDVC
P15.12 VADC.
G3CH4
P15.13 VADC.
G3CHS
P15.14 VADC.
G3CH6
Pl5.15 VADC.
G3CH7
HIB_IO_O HIBOUT WWDT. 'WAKEUPA
SERVICE_OUT
HIB_IO_1 HIBOUT WWDT. 'WAKEUPB
SERVICE_OUT
USB_DP
USB_DM
TCK DB.TCK/
SWCLK
™S DB.TMS/
SWDIO
PORST

Aliwes 000X

uoaulul
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Table 12 Port I/O Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HwWO1 HWIO HwWI1 Input Input Input Input Input Input Input Input

XTALL

uoco.
DXOF

uoct
DXOF

uico,
DXOF

uicL
DXOF

u2co.
DXOF

uzct
DXOF

XTAL2

RTC_XTALL

ERUO.
181

RTC_XTAL2

Aliwes 000X

uoaulul
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2.3 Power Connection Scheme

Figure 9. shows a reference power connection scheme for the XMC4[78]00.

d L xmca000)
[~ N\

Hibernate domain
J_ Hibernate
21..36V ( RTC )( control )
L
Clock Memor:
GND \_ J

l b e - N
Core Domain
100 nF x M .
Dig. )( cPU )

|
| N |

Peripherals

RAMs

100 nF x N

10pFx1 PAD Domain

Exp. Die Pad
L Vss ,
GND Analog Domain
Reference

VaRer ADC DAC

L
100 nF \Vj Out-of-range comparator
AGND
L h

AGND 3.3V Vioa
100 nF Vssa
GND /
Figure 9 Power Connection Scheme

Every power supply pin needs to be connected. Different pins of the same supply need
also to be externally connected. As example, all Ve pins must be connected externally
to one Vppp Net. In this reference scheme one 100 nF capacitor is connected at each
supply pin against Vgs. An additional 10 pF capacitor is connected to the Vpppe nets and
an additional 10 uF capacitor to the Vpp nets.

Data Sheet 38 V1.0, 2016-01
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Electrical Parameters

3 Electrical Parameters

Attention: All parameters in this chapter are preliminary target values and may
change based on characterization results.

3.1 General Parameters

311 Parameter Interpretation

The parameters listed in this section partly represent the characteristics of the
XMC4[78]00 and partly its requirements on the system. To aid interpreting the
parameters easily when evaluating them for a design, they are marked with a two-letter
abbreviation in column “Symbol”:

e CC
Such parameters indicate Controller Characteristics, which are a distinctive feature
of the XMC4[78]00 and must be regarded for system design.

* SR
Such parameters indicate System Requirements, which must be provided by the
application system in which the XMC4[78]00 is designed in.

Data Sheet 40 V1.0, 2016-01
Subject to Agreement on the Use of Product Information
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Electrical Parameters

3.1.2 Absolute Maximum Ratings

Stresses above the values listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions may affect device reliability.

Table 13 Absolute Maximum Rating Parameters

Parameter Symbol Values Unit |Note /

Min. | Typ. | Max. Test Con
dition

Storage temperature Tst SR |-65 |- 150 °C |-

Junction temperature T, SR |-40 |- 150 °C |-

Voltage at 3.3 V power supply |Vppp SR |- - 4.3 \% -

pins with respect to Vg

Voltage on any ClassAand |V,y, SR |-1.0 |- Vpopp +1.0 |V whichever

dedicated input pin with or max. 4.3 is lower

respect to Vgg

Voltage on any analog input |V, -1.0 |- Vopp +1.0 |V whichever

pin with respect to Vgnp Varer SR or max. 4.3 is lower

Input current on any pin In SR |-10 |- +10 mA
during overload condition

Absolute maximum sumofall |2l SR |[-25 |- +25 mA
input circuit currents for one
port group during overload
condition?

Absolute maximum sumofall | =l SR |-100 |- +100 mA
input circuit currents during
overload condition

1) The port groups are defined in Table 17.

Figure 10 explains the input voltage ranges of V and V,, and its dependency to the
supply level of Vpp.The input voltage must not exceed 4.3 V, and it must not be more
than 1.0 V above Vpp. For the range up to Vppp + 1.0 V also see the definition of the
overload conditions in Section 3.1.3.

Data Sheet 41 V1.0, 2016-01
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A A
v v
43+ —— g ——- Vopp + 1.0+ = =g ===
Voop - === ——-

® ®

Vss - === —- Vss - == fm ===

10+ ==L ——- I ep— A p——

@ Abs. max. input voltage Vin with Vppp > 3.3 V
Abs. max. input voltage Vy with Vppp <3.3 V

Figure 10 Absolute Maximum Input Voltage Ranges

3.1.3 Pin Reliability in Overload

When receiving signals from higher voltage devices, low-voltage devices experience
overload currents and voltages that go beyond their own IO power supplies specification.

Table 14 defines overload conditions that will not cause any negative reliability impact if
all the following conditions are met:

« full operation life-time is not exceeded
e Operating Conditions are met for

— pad supply levels (Vppp 0O Vppa)

— temperature
If a pin current is outside of the Operating Conditions but within the overload
conditions, then the parameters of this pin as stated in the Operating Conditions can no
longer be guaranteed. Operation is still possible in most cases but with relaxed
parameters.

Note: An overload condition on one or more pins does not require a reset.

Note: A series resistor at the pin to limit the current to the maximum permitted overload
current is sufficient to handle failure situations like short to battery.

Data Sheet 42 V1.0, 2016-01
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Table 34 Power Supply Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Sleep supply current lppps CC |- 77 - mA 144 /144 | 144
Peripherals disabled _ 76 _ 144172172
Frequency: 65 721721144
fepu/ fperipn/ focu in MHZ e
- 53 - 24124124
- 46 - 1/1/1
fepu ! Toeripn/ focy in kHz - 47 |- 100/ 100/ 100
Deep Sleep supply lppep CC |- 11 - mA 2412424
- e e
current” - |70 |- 41414
Flash in Sleep mode
Frequency: - 66 |- 1/1/1
fepu/ fperipn/ fecu in MHZ
fepu! foeripn ! focy in kHZ - 76 |- 100/100/ 100
6)
Hibernate supply current lpppy CC | = 8.7 |- pA Vgar =3.3V
7 | ‘BaT— 92 "
RTC on” - les |- Vour = 2.4V
- 57 |- Vgar =2.0V
Hibernate supply current | lIyppy CC |- 8.0 |- pA Vgar =3.3V
g | ‘BATZ 92 %
RTC off? - |eo |- Vear =24V
- 50 |- Vgar =2.0V
Hibernate off” loopy CC |- 44 |- pA Vgar =3.3V
- 35 |- Vgar = 2.4V
- 31 |- Vgar =2.0V
Worst case active supply | lpppp CC |- - 250 |mA Vppp = 3.6V,
current'® m T,=150°C
Vppa POwer supply current | Ippa  CC |- - 12 I mA
Ippp current at PORST Low IDDP_PORST - 5 10 mA Vppp = 3.3V,
cCc T,=25°C
- 13 55 mA Vppp = 3.6V,
T,=150°C
Power Dissipation Poiss CC |- - 14 |W Vppp = 3.6V,
T,=150°C
Data Sheet 71 V1.0, 2016-01
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Table 49 USIC IIC Fast Mode Timing?

Parameter Symbol Values Unit | Note/
Min. Typ. Max. Test Condition
Fall time of both SDA and |t; 20+ |- 300 ns
SCL CC/SR |0.1*C,
2)
Rise time of both SDA and |t, 20+ |- 300 ns
SCL CC/SR |0.1*C,
2)
Data hold time t; 0 - - Us
CC/SR
Data set-up time t, 100 - - ns
CC/SR
LOW period of SCL clock |t 13 - - us
CC/SR
HIGH period of SCL clock |tg 0.6 - - ps
CC/SR
Hold time for (repeated) |t 0.6 - - us
START condition CC/SR
Set-up time for repeated | tg 0.6 - - us
START condition CC/SR
Set-up time for STOP tq 0.6 - - us
condition CC/SR
Bus free time between a |t 13 - - us
STOP and START CC/SR
condition
Capacitive load foreach |C, SR |- - 400 pF
bus line

1) Due to the wired-AND configuration of an IIC bus system, the port drivers of the SCL and SDA signal lines
need to operate in open-drain mode. The high level on these lines must be held by an external pull-up device,
approximalely 10 kOhm for operation at 100 kbit/s, approximately 2 kOhm for operation at 400 kbit/s.

2) C, refers to the total capacitance of one bus line in pF.

Data Sheet 92 V1.0, 2016-01
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SDA

SCL

SDA

SCL

Figure 34 USIC IIC Stand and Fast Mode Timing

3.3.9.4 Inter-IC Sound (lIS) Interface Timing

The following parameters are applicable for a USIC channel operated in IS mode.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 50 USIC IIS Master Transmitter Timing

Parameter Symbol Values Unit | Note /

Min. |Typ. |Max. Test Condition
Clock period t, CC 333 |- - ns
Clock high time t, CC 0.35x |- - ns

t1min
Clock low time t; CC 0.35x |- - ns

l:lmin
Hold time t, CC 0 - - ns
Clock rise time t; CC - - 0.15x |ns

tlmin

Data Sheet 93 V1.0, 2016-01
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3.3.9.5 SDMMC Interface Timing

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Note: Operating Conditions apply, total external capacitive load C, = 40 pF.

AC Timing Specifications (Full-Speed Mode)

Table 52 SDMMC Timing for Full-Speed Mode

Parameter Symbol Values Unit | Note/ Test
Min. Max. Condition

Clock frequency in full speed fpp CC|0 24 MHz

transfer mode (1/t,;)

Clock cycle in full speed tp CC |40 - ns

transfer mode

Clock low time tw CC |10 - ns

Clock high time twu CC|10 - ns

Clock rise time thy CC |- 10 ns

Clock fall time tru.  CC |- 10 ns

Inputs setup to clock rising tsur SR|2 - ns

edge

Inputs hold after clock rising tur SR|2 - ns

edge

Outputs valid time in full speed |topy  CC |- 10 ns

mode

Outputs hold time in full speed |to ¢ CC |0 - ns

mode

Table 53 SD Card Bus Timing for Full-Speed Mode®

Parameter Symbol Values Unit | Note/ Test
Min. Max. Condition
SD card input setup time tisu 5 - ns
SD card input hold time tn 5 - ns
Data Sheet 95 V1.0, 2016-01
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Multiplexed Read Timing

EBU : Address : Address Hold : Command : Command : Recovery : New Addr.
STATE | Phase | Phase (opt.) | Delay Phase | Phase | Phase (opt.) | Phase
I I I I I I
Duration Limits in | | | | 1 |
EBU, GLK Cyeos | 1..15 | 0..15 | 0..7 | 1.31 : 0..15 | 1..15
I I I I I I
1610 i i i i i i Next
A[max:16] : X : Valid Address : i : Addr.
T T T T T T
| } pv+ to — 1 } pv + t, —t
I I I I D] t I
| : : pv+ t, : : 2 |
_Cssa] i\ I I I ] I
CSCOMB | \ ! ! | |7 ! k
I I I I i I
| ] PV + 1 T T I
I A I I i I
E— | [ T T T T
I I I I I I
ADV I L/ I I 1 I y&
[ | [ [ [l [
I I I I I I
| | | PPt |
RD | l l l JR P |
I I I [ L/ I
I I I I I I
| I | ! |
- ] | | |
RD/WR
Y/ | | | I |
| | | | i |
| T pv+ ta — T T |
! ! ! =Pyt Hed b !
BETRO I I I I I I
BCO] | X ! ! ! JJ{ V[ !
—t— g ——— Fe————= —— f i
I I I I I I
| | 1l 1 I |
| | l : pv +t5 : g |
i i \ I I I I
WAIT I I N I I 1 I
T T T T T T T
| D olpvet, | | | |
pv + 14
I I } | t1 |
! =pV + t; 4 ! ! 4 : L !
AD[31:02 ——(| Address Out | —+— | patan H———

Y For 16-hit MUX and Twin 16-hit MUX only
2% 16-bit MUX: - Address A[15:0], Data D[15:0] on pins AD[15:0] only
* Twin 16-Bit MUX: - Address A[15:0] on pins AD[15:0] and AD[31:16] in parallel
- Data D[31:0] on pins AD[31:0]
* 32-bit MUX: - Address A[24:0] on pins AD[24:0]
- Data D[31:0] on pins AD[31:0]

pv = programmed value,
Tesu_cik * sum (corresponding bitfield values) EBU_MuxRD_Async.vsd

Figure 41 Multiplexed Read Access

Data Sheet 105 V1.0, 2016-01
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Demultiplexed Write Timing

EBU Address Address Hold | Command Data Hold Recovery New Addr.
STATE Phase Phase (opt.) Phase Phase Phase (opt.) Phase
Duration Limits in
EBU CLK Cycles 1..15 0..15 1..31 0..15 0..15 1..15
Almax:0]” Valid Address Next
v+t pv + ty —=
1 pv+ t,
Cs[30] T\ =PVt NR
CSCOMB \ /
pv + t, —— pV + 133
Y \
pv + 5
RD
/
pv + ta T
RD/WR \( 71
i 1.
pv + ta 34
pv +t,
BC30] { g 71
tss tas
WAIT S\ 7[_
= pv + ty T—pv + tg
D[15:0]? Data Out >

Y Address A[max:16] on pins A[max:16], Address A[15:0] on pins AD[31:16]
2 Data D[15:0] on pins AD[15:0]

pv = programmed value,
Tesu_cLk * sum (corresponding bitfield values) EBU_DeMuxWR_Async.vsd

Figure 44 Demultiplexed Write Access

Data Sheet 109 V1.0, 2016-01
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3.3.10.2 EBU Burst Mode Access Timing

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Note: Operating Conditions apply, with Class A2 pins and C, = 16 pF.

Table 59 EBU Burst Mode Read / Write Access Timing Parameters
Parameter Symbol Values Unit |Note/

Min. |Typ.|Max. Test Condition
Output delay from BFCLKO |t,, CC |-2 - 2 ns |-
rising edge
RD and RD/WR t, CC |-2 - |2 ns |-
active/inactive after
BFCLKO active edge?
CSx output delay from t, CC|-25 |- |15 |ns |-
BFCLKO active edge?
ADV active/inactive after t,, CC|-2 - 2 ns -
BFCLKO active edge?
BAA active/inactive after th,a CC|-25 |- 15 ns |-
BFCLKO active edge?
Data setup to BFCLKI rising [t,; SR |3 - - ns |-
edge?
Data hold from BFCLKI t,, SR |O - - ns |-
rising edge®
WAIT setup (low or high)to |t,s SR |3 - - ns -
BFCLKI rising edge®
WAIT hold (low or high) from |t,;, SR |0 - - ns -
BFCLKI rising edge®

1) An active edge can be a rising or falling edge, depending on the settings of bits BFCON.EBSE / ECSE and
the clock divider ratio.
Negative minimum values for these parameters mean that the last data read during a burst may be corrupted.
However, with clock feedback enabled, this value is an oversampling not required for the internal bus
transaction, and will be discarded.

2) This parameter is valid for BUSCONX.EBSE = 1 and BUSAPX.EXTCLK = 00g.
For BUSCONXx.EBSE = 1 and other values of BUSAPx.EXTCLK, ADV and BAA will be delayed by 1/2 of the
internal bus clock period Tepy = 1/ fepy.
For BUSCONX. EBSE = 0 and BUSAPxX.EXTCLK = 11, add 2 internal bus clock periods.
For BUSCONXx. EBSE = 0 and other values of BUSAPx.EXTCLK, add 1 internal bus clock period.
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3.3.10.4 EBU SDRAM Access Timing

Electrical Parameters

Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Note: Operating Conditions apply, with Class A2 pins and C, = 16 pF.
Note: With EBU_CLC.SYNC = 1; frequency must be limited to fop, = 120 MHz.

Table 61 EBU SDRAM Access SDCLKO Signal Timing Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Con
dition
SDCLKO period t;, CC |125 |- - ns |-
SDCLKO high time t, SR |55 - - ns |-
SDCLKO low time t; SR |3.75 |- - ns -
SDCLKO rise time t, SR |- - 3.0 ns |-
SDCLKO fall time t; SR |- - 3.0 ns |-
tl -
SDCLKO 05 Vooe/ X/ ﬁ ﬁ 8:2 xz:
|t > +‘ Lﬁ*‘ L*
t ts ts t

EBU_SDCLKO.vsd

Figure 47
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Electrical Parameters

SDCLKO / / /[
VAW WA W
t t;
A[15:0]Y ’ > Row w Column X
ts to
CS[30] # \ ———
CcScomB . 5 4 /
tlU tll
y . |
RAS \ /
. / u
tlZ t13
CAS ' \ J/
y y \ (-
» i, - ts
RDAMR \
te b,
BCLO ) ¥ \ /[
00 . . \ ) /
tlS t19
2 N ) Data kx”Data |
Pl12:0] ’ , Q AAen XO—

Y Address A[15:0] on pins AD[31:16]
%) Data D[15:0] on pins AD[15:0]

EBU_SDRAM-WRvsd

Figure 49 EBU SDRAM Write Access Timing
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3.3.12.3 ETH MII Parameters
In the following, the parameters of the MII (Media Independent Interface) are described.

Electrical Parameters

Table 65 ETH MII Signal Timing Parameters

Parameter Symbol Values Unit |Note/
Min. |Typ. | Max. Test Condition

Clock period, 10 Mbps t; SR |400 - - ns C_=25pF

Clock high time, 10 Mbps tg SR |140 - 260 ns

Clock low time, 10 Mbps ty, SR |140 |- 260 ns

Clock period, 100 Mbps t; SR |40 - - ns

Clock high time, 100 Mbps |ty SR |14 - 26 ns

Clock low time, 100 Mbps ty, SR |14 - 26 ns

Input setup time tw SR|10 - - ns

Input hold time t,y, SR |10 - - ns

Output valid time t, CC|O - 25 ns

ETH_MII_RX_CLK
ETH_MII_TX_CLK

ETH_MII_RX_CLK

ETH_MII_RXD[3:0]
ETH_MII_RX_DV
ETH_MIl_RX_ER
(sourced by PHY)

ETH_MII_TX_CLK

ETH_MIl_TXD[3:0]
ETH_MII_TXEN
(sourced by STA)

Valid Data

I

L*tu"

—

Valid Data »»—

ETH_Timing-MIl.vsd

Figure 53
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