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Hardware Topics

Russell

Agenda (cont.)

» Davicom products
o PHY
= NIC
> Switch
» EMC
- ESD
- EMI

- |

Agenda

» Interface

> Local bus
- ISA
- PC

> USB

o MII

o GMII

o UTP

-

DAVICOM

'Connectivity Beyond Limits

Local Bus

Interface

DAVICOM

'Connectivity Beyond Limits

ISA Local bus

» Concept
> Control bus group
> Address bus group
> Data bus group
» Bus speed
> 50M x bus width (burst read/write)

- |

ISA Local bus (cont.)

( DAVICOM
'Connectivity Beyond Limits

|— 16 8itisa-Bus
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PCl Local Bus

» Benefit
> High speed - 1056Mbps peak
> Low latency random access - 60ns

PCI Local Bus (cont.)

Required Pins

( ADp1:00]
Address

& Data | (e

( DAVICOM
Connectivity Beyond Linit

Optional Pins

AD[63::32] >

CIBE[7::4J# » | 64-Bit

< PAR N PARSS Extension
< REGew
<—TRDYE S PCl
Interface | <— 1ROV S COMPLIANT oc gln!erlace

<—Stopé__§1  DEVICE Control

Control NTA#

INTD#
Error PERR#

Reporting (€ —SERRE__S]
Abitation { <——Reat—
(masters onty) | ———CNTE >

System % 4“@ 3

< hivl
00
JT/
(IEEE 1149.1)

(D VICOM DAVICOM
'Connectivity Beyond Limits| U S B 'Connectivity Beyond Limits)
» Taxonomy
- B > 1.0/1.1 - 12Mbps
Universal Serial Bus (USB) - 2.0~ 480Mbps
Interface Low Speed Keyboard, mouse, etc.
10-100kbps
Full Speed Broadband, Audio, etc.
500kbps-10Mbps
High Speed Video, Storage,
25-400Mbps Broadband, etc.
10
DAVICOM DAVICOM
'Connectivity Beyond Limits)
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USB (cont.)

» Implementation area

USB (cont.)

» System description

. Host Interconnect  Physical Device
> USB interconnect
> USB devices i ' [ |
> USB host Client SW | Function Layer
I USB Device
Layer
USB Host USB Bus USB Bus
Controller Interface Interface Layer
< P acal ications flow

Logical communications flow

Implementation Focus Area




USB (cont.)

» Bus topology

Tier4

@:2 >
T \, Tier&

:
/
/ [l @ //;\I'ierﬁ
N
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/ . e
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Media Independent
Interface (MII)

Interface

MII

PLS_Service Primitives Reconciliation sublayer

PLS_DATA.request

PLS_SIGNAL.indication

PLS_DATA.indication

PLS_CARRIER.indication

PLS_DATA_VALID.indication

RMII

TXD[1:0] TXD[1:0]
TXD[3:2]

TXEN TXEN
TXER

TXCLK

RXD[1:0] RXD[1:0]
RXD[3:2]

RXER RPTR
RXDV CRS DV
RXCLK

coL

CRS

25MHz 50MHz

MIl (cont.)

» Conductor size:
> 0.32mm (AWG 28)
» Characteristic Impedance:
> 68 ohm = 10%
» Delay:
° 2.5ns
» Delay variation:
> 0.1ns

DAVICOM

'Connectivity Beyond Limits

Gigabit Media Independent
Interface (GMII)

Interface
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GMII

GMII/MII MAC PHY
™@0I[7) TXD[7]
T TXD[6)
TX0[5)| TXDIs]
TXDK] TXDM]
X! 0[]
T TXDI21
X[ o1
]' TXD[0]
TX_CLK R Tx_cLk
GTX_CLK R GTX_CLK
TX_: Ry TX_ER
TX_E Re TX_EN
coL 2 coL
cRs RS
RXD[7] v o
RXD[6] RXD[6]
RXDI[5] RXDI5]
RXD[4] 1% RXDI4]
RXD[3] RXD[3]
RXD[2] RXD[2]
RXD[1] RXD[1]
RXD[0] RXD[0]
RX_CLI RX_CLK
RX_I
RX S

( DAVICOM
Connectivity Beyond Linit

RGMII

RGMII MAC PHY
0031 S: ™[]
o121 xR
o111 i3 O[]
(0] R TXD[0]
TXE FAMNEE TX_CLK
T>_CTL R T™>_CTL
RD[3] g RXD[3]
RXD[2]
RO[1 RXDI1]
10] W RxoO]
RXC z RX_CLK
RX_CTL RX_CTL

20
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Unshielded Twisted Pair
(UTP)

Interface

DAVICOM

'Connectivity Beyond Limits

UTP

» 10/100 UTP assignment

Bl Contact Without cross With cross over
over MDI MDI (MDI-X)

1 Transmit + Receive +
2 Transmit — Receive -

3 Receive + Transmit +
4

5

6 Receive - Transmit —
7

8

22

( DAVICOM
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UTP

» 1000 UTP assignment

B Contact Without cross i
over MDI MDI (MDI-X)

1 D1 + D2+
2 D1 - D2-
3 D2 + D1 +
4 D3+ D4+
5 D3- D4-
6 D2 - D1-
7 D4+ D3+
8 D4- D3-

23
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UTP

» Differential Characteristic Impedance:
> 100 ohm
» Insertion Loss

: 1L(f)<2.1f°-52°+07;4

» Return Loss
o 15

RL(f)=

(1-20MHz)

15—1010g(%) (20—-100MHz)
» Differential Near-End Cross Talk
i

100

" NEXT =27.1-16.8log(

24




2009/1/8

UTP - Insertion Loss UTP - Return Loss

7

5 E 10
A1

10 ] A2 yd
-3

5 ] -4
18

7 "6 20 40 60 80 100

B0 20 30 40 w0 0 70 a1 90 o 15 (I—ZOMHZ)

RL(f)= f
- IL(f)<2.lf°‘529+% - 15—1010g(%) (20-100MHz)

UTP - NEXT UTP (cont.)

» Transformer Return Loss

R :

— 30MHz -26dB-ohm
® _ ] 159MHz -13dB-ohm
“ yd ] 500MHz -5dB-ohm

45 / 4 Go back Page 49

f
NEXT =27.1-16.8log(~—
- o :

(QAVIC.OM _ (@\v com
‘Connectivity Beyond Limits ‘Connectivity Beyond Limit

Differential Line Differential Line (cont.)
» Benefit » Single Line

> Increase the immunity of noise

> High speed

> Decrease the EMI
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Differential Line (cont.) Differential Line (cont.)

» Differential Line

IEEE 802.3 test IEEE 802.3 test (cont.)

[y L mMmmEn e e L muomes

Positive Amplitude Negative Amplitude Positive Amplitude Negative Amplitude

34

(D VICOM (D VICOM
'Connectivity Beyond Limits Cor

nnectivity Beyond Limits

IEEE 802.3 test (cont.)

35

Positive Amplitude Negative Amplitude I
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Davicom products

PHY

» DM9161

» DM9161A
» DM9161B
» DM9161BI

DAVICOM

DM9161series comparison

» Main difference between DM9161E,
DM9161AE and DM9161BE

Process .35um .25um .18um

PHY Type Analog Analog DSP

e m

DAVICOM

'Connectivity Beyond Limits

DM9161series comparison (cont.)

» Function difference between DM9161E,
DM9161AE and DM9161BE

Auto-MDIX No Yes Yes
Power Saving

Mode for No No Yes
10Base-T

. m

(D VICOM

‘Connectivity Beyond Limits

DM9161series comparison (cont.)

» Power difference between DM9161E,
DM9161AE and DM9161BE

3.3V 3.3V

Power 3.3V
Built-in
Regulator Mo Yes/2.5V Yes/1.8V

e n

DM9161 series Power P
Consumption Comparison
[ e[ o [ owienn [ _owisis [ swscumsier [ swscwrn | i, |

Pin counts

PHY Type Analog Analog DSP DSP DSP DSP

Power Consumption (mw)

100Base-TX 290.4 303.6 429 246.84 246.84 3465
10Base-T 231 (50%) 237.6 (50%) s54.4 1221 1221 429
10Base-T

(power NA NA 2013 83.88 83.88 NA
saving)

108ase-T 99 825 NA NA NA 825
idle

Auto-

N 1485 1716 191.4 NA NA NA
Power

Reduced

Mode 59.4 825 NA NA NA NA

(without
cable)

Power

Down

Mode 99 12.54 56.1 1013 10131 56.1

(system

clock off) 42
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DM9161 series IC view Schematic- Power

<8 §558 < 8553
§8 ., $::% 88 .4 Ii:f
s5S 28 =32 34
BEE ES BERE sz p8 _SEEE
Jgo22280500% apo2236885¢588
Aihhhthntnk LTRSS
88388 -BRABKER 883885828k88
RXDV/TESTMODE [} 37 24f—IMOC RXDV/TESTMODE L} 37 24fmoc
RXER/RXD|4RPTR] 38 2833 ovDD RXER/RXDI4YRPTR] 38 23 OVOD
oismoix =33 2 TXCLKISOLATE oismoix =39 23 HCLKISOLATE
ReseT¢ ] 40 2 En RreseTe a0 2 men
ovoo 41 20[=3 ™o[0] ovoD M 41 20f=1 ™0[0]
XT2 42 193 ™D(1] XT2 [ 42 193 TXD[1]
= DM9161B =g = DM9161B I =SR]
DGND 44 173 ™x0[3) DGND 44 i =RTE
NC 45 167 TXER/TXDJ4] NC 445 160 TXER/TXD|4]
AGND 46 153 DGND AGND 46 151 0GND
BGRESG 47 147 CABLESTSAINKSTS BGRESG [} 47 14 CABLESTSAINKSTS
screscas @ 13f=1 LED2IOP2 scres]ac @ 131 LED2/0P2

BEx$22%%5%8a 8r329%x%538%
ggEteeiigge e ggeteertEgge
g9y ggg

43 44
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Schematic - Power (cont.) Schematic- Differential Lines

o
.
Fio Bf fEgf
J§02z22855528
38z25G88888¢
858824aERae s
veea annnnonnnnan
vees 283885888888
RXDV/TESTMOOE C—] 37 u4fmoC
RXER/RXDI4YRPTRL] 38 2f0ovoD
DIsMOIX 4 39 271 TXCLKASOLATE
Ty N 0 ; \ RESET# ] 40 21 TXEN
0 UFT Tc.?‘i‘ll‘ L ovoo a1 203 ™D[0]
o + = I S
x1ias DM9161B I =
W) oonND ] as = ™o
NC a5 16 TXER/TXDI4]
AGND [} 46 151 0GND
BGRESG [} 47 147 CABLESTSAINKSTS
seresas @ 1 E020P2
o cbe oo

LEDOOPD
LEDVOPY

5V to 3.3V Regulator Decoupling Capacitors

as 46

Schematic- Differential Lines(a“mﬁgmﬂm
(cont.) (cont.)

PWRDWN o= -
AVDD = L'NK/“ET (AVDD for TX) \VDD_1.8V -
™ T >TX0-
TXO+
TX+ > TXO+ N
TR TR
Ao u vop_16v, slo vor
Re S S5 R F.6ri2ysoet3 o < —
RX+ [ < RXI+ .
AVDD [-§——] | < 2| om0,
AVDD (AVDD for RX) - -
lear Ping ear Pinls2 B
w53 Ss
ca7 - c11 537 S S By
1pOUF/16V' C28  0ouF/TeV— o1 Fee e N
CESMM QIE “cesmm P
C0603 C0603
fiq
;) I 5 e
GND GND GND  GND Couta
b

crasis.sroun O

47 48
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Transformer

Sch ti
cnematic TX

e

3 14
")

13
HF
8 9
RX

49

Transformer (cont.)

( QAVIC.OM _

Specifications
part Tum Ratio | Insertion Loss Retum Loss CMBR Hi-Pot
Number 0.3~100MHz (MHz) (dB) (Vims
: Tx | Rx | (BMAX) |30MHz G60MHz 100MHz [30MHz SOMHz 100MHz| MIN)
HS9016 | L1 | 11 1.0 -18dB  -16dB  -12dB | -45db  -40dB  -35dB | 1500
LF-HS9016| 111 | L1 1.0 -18dB  -16dB  -12dB | -45db  -40dB  -35dB | 1500

Refer to Page 28

[ @wn com
‘Connectivity Beyond Limits

Transformer (cont.)

Specifications

part Turn Ratio | Insertion Loss Return Loss C’MRR Hi-Pot
‘Number 0.1~100MHz (MHz) (dB) (Vims
Tx Rx (dBMAX) |30MHz 60MHz 80MHz |30MHz 50MHz 100MHz | MIN)

HS9001 1:1 11 11 -20db  -14dB  -11.5dB | -42db  -37dB  -33dB 1500
HS9002 | 1.414:1 | 1:1 11 -20db  -14dB  -11.5dB | -42db  -37dB  -33dB 1500
HS9003 1251 11 11 -20db  -14dB  -11.5dB | -42db -37dB  -33dB 1500
HS9004 2:1 11 11 -20db  -14dB  -11.5dB | -42db -37dB  -33dB 1500
HS9005 | 1:1.414 | 1:1 11 -20db  -14dB  -11.5dB | -42db -37dB  -33dB 1500
HS9006 | 1:1.25 11 11 -20db  -14dB  -11.5dB | -42db -37dB  -33dB 1500

Schematic - Reset#

DVDD_33V

©

DVDD_33V

u10

D1
1N4148

PWRST#

RESET_IC_(AP1701DW)

[ %vn coMm
‘Connectivity Beyond Limit

[ @wn com
‘Connectivity Beyond Limits

Schematic- LEDs

LED2 7 8 vees
1 5 6
LINK_ACT V% 3 la
- 1 12
1KX4
1. Reserve R2 for DM9161A/ fu
LINK n (Reserve R2 and delete Q1,
k pin7,8 of RN2 , Q4,R5,R7,L

3
LEDX2 2.When pinl4 is pulled down

10/1000%

*%¢

LED1B :
(Reserve Q1, LED1B,R8, pir
and delete R2,04, RS,R7,I

12 ~ -
#/0P1
FDX _COL
#/0P0 |14 LR

Schematic - LEDs (cont.)

vees

LINK Q4

MMBT3906

10
3.When pinl4 is pulled up (R6=10K)
(Reserve Q4 ,R5,LED3,R7 and delete
R2, Ql, R8,1LED1B, pin7,8 of RN2 )

470

[ %vn coMm
‘Connectivity Beyond Limit
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Easy way to debug itself -  (ZS8M.. (Svicom...|
External Loopback

» Use external loopback

> Short pin 1 and 3 and pin 2 and 6 of cable.
» Transmit broadcast packets
» Verify receive packets

D CYquEityoBMA Limits
NIC

» ISA - Local bus
» PCI - Local bus
» USB

Davicom products

@VICO

ISA LO Cal b u S p rod uCt Connectiviy Beyond Limits

» 8/16 bits
> DM9000A
- DM9000B

NIC - ISA - Local Bus

) - DM9000BI
Davicom products . 8/16/32 bits/MIl
- DM9000
- DM9010
- DM9010B

60

10
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Block Diagram

EEPROM

External Mil
Interface.

Interface

PHYceiver

J[ MAC

( D bVI COM
Connectiviey Beyond Limits

Features

» 10/100 with Auto MDIX
» Flow control
» Back pressure

100 Base-TX )
transceiver

! .
T Machine
etz | | [ o
=t
« 10 Base-
TXIRX
[
SRAM

MIT Management
Autonegotiation Control
& MIl Register

E83

S
@
8
o
2
a

Interface

61

» 16K Bytes internal SRAM

@VICO

‘Connectivity Beyond Limits

The Difference of DM9000A series
[item  |DM9000A  [DM9000B |

Production Process 0.25um 0.18um
PHY type Analog DSP
Output voltage of

built-in regulator 2:3Y 143
Power saving mode for No Yes

auto-negotiation

63

The Difference of DM9000 series
[item  [DM9000  [DM9010  [DM9010B |

PROGEHT 0.35um 0.25um 0.18um
Process

PHY Type Analog Analog DSP
Built-in

Regulator None 2.5V 1.8V
Power saving

mode_fo!' auto- o No Yes
negotiation

TX engine 1 2 2

i @w: com
‘Connectivity Beyond Limit

. axw CcoM
DM9000 series Power
Consumption Comparison
“ DM9000 'DM9000B SMSCLAN9211 | SMSCLAN9115 | Asix AX88796B
Pin counts 100 48 48 56 100 64
PHY Type Analog Analog DSP DSP NA NA
Power Consumption (mW)
100Base-TX 330 287.1 429 514 422 495
10Base-T 280.5 303.6 561 578 244 462
10Base-T
(power NA NA 528 NA 120 NA
saving)
10Base-T 145.2 1254 198 (Fower 569 25 448 (power
Idle saving) saving)
Lo 198 1848 198 NA NA 587
Negotiation
Power
Reduce 66 102.3 NA NA NA NA
Mode
Power
Down NA 69.3 NA 61 35 140
Mode
Power
Down
Mode 33 231 66 10 11 0.9(D2)
(system
clock off) 65

DM9000A/DM9000B - 16-bit

23, 00%002Ff®
B 5
025532833523
88333 58R8RKK
cs# 37 2415014
LeD2 ]38 23— VoD
LED1 39 228015
PWRST# 40 21 EECS
TEST 41 20 EECK
VDD 42 DMSOOOB 19 1 EEDIO

(16-bit mode)

=1 spo
= so1
02
= L]
03
04

i @w: com
‘Connectivity Beyond Limit

66

11
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%VIC.OM -
Conneciiy Beyond Linits

DM9000A/DM9000B - 8-hit

2 o0~ Y
£3s235812828¢
OO0
883IB 8

Leo2 38 233 vop
Leo1 3¢ WAKE
PWRSTS ] 40 21 eecs
TesT 41 20— EECK
VoD 42 DM9000B 19| EEDIO

xe =43 (8-bit mode) 181 sbo

x1 a4 17 s01

S-r=F =

so4s 15[ eND

RXGND =] 47 147503

sceno 4 @ 13504
cantooro e 2 Y
UUO00ouooogd
BEiez gkfgnat
82 S Z

& B

67

DM9000/DM9010/DM9010B - MII

aoc] 7 05 0
G 77 #57C
o] 1 ieE Tests
wiec] i
parsTe] %0 g
Gioc] & 55 ow
o @ 45 cou
DU @ B ors
sonc] & Ep
= =g
o] = “05 o2
e & 55153 01
s o DM90108 =0 R0
Soac] 75
o] E=p
orec] o %5 7000
oo @ sm ™
e = »aN
5 25160
Siec] =g
Swc] = 05
stoc] o1 S5 R
sioc] 253 rovoons
aoc] = 2753 voDte
] 500 ores
frNnv0oree2INOYRENR2RINRAR
UIUUIUTIOUIUUI00TIUnIuuog
BEICEGaBAAARRREFEEEE 8%

68

DM9000/DM9010/ (Bvicam,.

DM9010B - 32-bit

= 5014

. VOD

[ sDis

cecs

203 EECK
DMs9000B 19 EEDIO X

(16-bit mode) 18f3 500 0 DM9010B

= eor

DM9010B 2:;? = so2
o =P
TXVDD18 [ sD3
o =
o
o
b
NIV AL
H E]
69 70
g ; (g}wqom__ (ggwco .
Appllcatlon Schema‘nc - Comneciie Beyond Limic p pl icatlon Sche atl ) RJ 4c:...§m¢,n,lq,.u.m..,
Power (cont.) N\ o
PN s3:838885505 B e
fescssisassasnsaatsa
For EMI Solution cse = DT
Loz S veo Fish
Leor Do b
3.3V PWRST# FHeecs S5
O TesT e 207 esc pri=poes
UsA Qt REGULATOR = (12':?002 } i =t 1B e
. -bit mode)] S so0 DM90108
PIN 1 fpy p NP2 L vin VouT f
S vout
3 4 z
GND  GND &
SOT-223
Common Mode Choke O
DGND
DGND
ral 72

12
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Application Schematic - Data Bus

(D vicom

‘Connectivity Beyond Limits

Application Schematic -
RJ-45 (cont.)

| For EMI Solution

10W#
= 10R#

: Cs#

— c4 c5 c6
: 60pF ——60pF ——60pF
o C0603 | €0603 | C0803

me S a
i Re ]
or 2 RoRox? Romes Y
DGND

Decoupling Capacitors

Easy way to debug itself -  (Bwisem... Easy way to debug itself -  (Pwserm.]
PHY Internal Loopback MAC Internal Loopback
» Power up PHY » Enable MAC loopback
> MAC register TFH bit0 = 0 > Write MAC register O0OH bit 2:1 to 01
» Set up loop back mode » Transmit broad cast packets
> Write PHY register 00H bit 14 = 1 » Verify receive packets
> Write PHY register 10H bit 7 =1
» RX enable

> Write MAC register O5H bit 0 = 1
» Transmit broadcast packets
» Verify the receive packets

Application Note Application Note (cont.)
» DM900OB 1.8V becomes around 1.2V ic1side o 1C 2side
- Due to Auto-Negotiation Power Saving mode w dos Lo
- Disable by writing PHY Register 20 bit 11 to 1. | “ L
i 0
i i
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NIC - PCI - Local Bus

Davicom products

- m

DAVI

DAVI
'Connectivity Beyond Limits]

Block Diagram

PCI Local Bus Products

» DM9102A
» DM9102D
» DM9102H

'Connectivity Beyond Limits

"

Wz oo sase
LED Driver
Autonegotation Mil Management Control

"
& M| Register
;s o ‘

Bhvicom, ., (Bwicom,..
Features Difference between DM9102 series
» 10/100 with Auto MDIX [tem —JOM9102A _|DM91020 | DM9102H |
» Flow control Process 0.35um 0.25um 0.18um
Package QFP LQFP LQFP
» Back pressure PHY Type Analog Analog DSP
Built-in
Regulator No 2.5V 1.8V
Power Saving
Mode for Auto- No No Yes
Negotiation
;- i ‘ 54

14
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DM9102H normal mode

DM9102H

BhibsstpoEsEaEeRtae
) U i

i

H

susskss sy
1 il
& H
H H

1]
H

'Connectvity

DM9102H with MIl mode

-
xioae =
s =gy
e =

soreso %3 soomua

aores 2 5 o
Jere a5 e
e 55 b

o 5 o
F=prey
e 5 s

avoore " DM9102H

5
H

DAVICOM

“Beyond Limits]

85 86
Application Schematic - Power Application Schematic - Power
DM8102H iﬁ FovER crRem o AVDD33
T T =
87 88

DAVICOM

'Connectivity Beyond Limits

NIC - USB

Davicom Products

15
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DM9601

DM9601

pagees
pououroiutouuooooouuuoog

DAvIiCOM

'Connectivify Beyond Limits|

91

Block Diagram

DAVICOM

'Connectivicy Beyond Limits)

PHYceiver

TXH-

100 Base-TX 100 Base-TX
| transceiver PCS

1T

RX#-

! 10 Base-T
e TR

Autonegotiation

W Management
Control
& MIl Register

EEPROM
Interfa

92

Features

» 16K bytes SRAM
» USB 1.1 device
> up to 12Mbps
» Supports Mll/Reverse-MiI|

DAVICOM

'Connectivity Beyond Limits

93

DAVICOM

'Connectivity Beyond Limits

95

Schematic

BEAD12000m
30503

ot
USB CONNECTOR

2
TTATUFRSVEEC.

DAVICOM

'Connectivity Beyond Limits

R2 1
1

£

Inimim 1
BERE
i8]

p—=s

94

Switch

Davicom Products

16
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Switch

» Local bus
- DM9003
- DM9013
» PCI
- DM9103
» Pure
- DM8203

-

©

vVICOM

‘Connectivity Beyond Limits

97

DM8013

DM9003 DM9013

98

DM9103

DM9103

©

VICOM

‘Connectivity Beyond Limits

99

DM8203

88::t%2::8

vont 4% N 2 TEsn

WREF ] s0 s e
vees (st 0T pursts

X Os %[ s

x s 283 ek
=r 717 0

iLeD 55 3 vees
seoi e ] 56 I %0 mazo
wo_LED &7 2O ROz

SPOOLED [ 58 P =
TesT2 5o 25 ro2z
suck oo 21 3 Ro2s
veer et 23 Rov
swoo e 9 R
Tests e w3 REr
a0 Tl 73 coz

" et woroo erupzee

aaaaaaaaaaaaa
88ggeoyeaygeseese

©

VICOM

‘Connectivity Beyond Limit]

Block Diagram - DM9013

}VICOM

‘Connectivity Beyond Limits

Switch Engine

Embedded
Wemory

Port 0 10/100M 101100
MDI / MDIX PHY MAC

Port 1 T0r100M wom | ] =y =
worwox [ ey AC \ / o ”
i emory
v
Port 2 10/100M N
T AC ;
Reverse Ml H

Bus

Banduidin
LEDs

{—»  EEPROM

Switch function

» 1K unicast MAC address learning
» Automatic aging
» Broadcast storming filter
» MIB counter for debug
» Bandwidth egress/ingress control
» Support 16 VLAN groups
» VLAN ID tag/untag
» Priority control
> Port based
> 802.1p VLAN
> IP ToS

-

©

VICOM

‘Connectivity Beyond Limit]

17
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jVICOM

‘Connectiviey Beyond Limits|

Future functions for DM9016

» IGMP
» MLD
» Span tree

( DAVICOM
Connecthviey Beyond Limite

Difference of ICs
[ltem —[DM8203 | DM3003 | DM9013 | DM9103 |
4 64

Pin count 6 128 128

2 PHYs + 2 PHYs +
Port count 2 PHYs 2 PHYs 1 MAC 1 MAC
:::essor Mil ISA local bus ISA local bus PCl local bus
Data bus
width 4 8/16 8/16/32 32
Industrial
Temperature No Yes Yes No
Level

( DAVICOM
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DM8203 MIl mode connection
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DM8203 Reverse-MIl mode (Z¥sem..
connection
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DM8203 Reduced-MIl mode (B¥saM...
connection

EH

x| T
Davicom
ATMEL ™ DAE203.
ATDISAMSE Port 2 Reduced
xxxxx T Ml mod

o -

-E
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Schematic - 1.8V Voltage Control

DVDD_33V AVDD_33V
L1

F.B/120/S0805

Q1
DVDD_18vV AVDD_18V
L2

F.B/120/S0805

c15
. 1uF

c27
0.1uF 0. L3
F.B/120/S0805
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Application Note

» Metanoia PHY (VDSL convertor)
> For DM8203/DM9013/DM9103
> The preamble can’t be reduced

Heat problem

» Working out!

.

109

110

Component ESD

» DM9161B
o 7KV

» DM9000B/DM9010B
> 5KV

» DM8203/DM9003/DM9013/DM9103
> 7.5KV

-

System level ESD Standard

» Contact » Contact
o 4KV > 8KV
> 15 times o 15 times
» Air » Air
o 8KV > 16KV

= Around the DUT = Around the DUT

13

(S
Connectivity Beyond Limits

COM

Commercial Industrial

114
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Hi-Vol Capacitor

Differential Pairs should be equal length to reduce EMI
CON2

TX-

(@AVIC.OM _

TVS

AERE N =sanamal
e CaDs0SC21R-10

Layout technique

» Gap between Earth and Ground
o Tmm for 2KV

» A low impedance way

[ @wn com
‘Connectivity Beyond Limits

Layout technique
om

( DAVICOM
‘Connectivity Beyond Limit]

Case (cont.)

[ %vn coMm
‘Connectivity Beyond Limit
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(%VIC_O s DAVICOM
‘Connectiviy Beyond Limits] Connectivity Beyond Linit

Case (cont.)

122

DAVICOM

'Connectivity Beyond Limits

Power Planes

l)i‘g‘ilal Power Analog Power
[ Digital Ground [ [ Avatog Grouna
124
DAVICOM DAVICOM
'Connectivity Bevond Limits] ' Connectivity Beyond Limits]
Stack up Signal Integrity - Square Wave
F e A T e » Component
o—Sg— b Sgl — = Sgnel — —Growd—
- — Signal — — Power — — Signal —
e o SR
T e - S
ooy ki Figure 4 - Highintegriy six-layer
Figure 3 - Six-layer designs to avoid designs
b7 ey~ - L P e R e
Fee o | ZA - 2 A=
;- Y 7= = -
- o e e ‘ » o
Figure 6 - High-integrity Tl RS P Square(@) = Cos(0)— Co.s(3(7)+Cm(50} Cos(T )+el(‘
Sy acedon Figure 5 - Eightloyer designs o avoid 3 3 7
125 126

21



2009/1/8

( DAVICOM
‘Connectiviey Beyond Limite

Signal Integrity -
Square Wave (cont.)
» Square Wave Demo Program

(D \VicOM

nectiviey Beyond Limits

Transmission Line

» The signal path to propagate the signal
without loss or lossless.

» Several models for different purpose.

Surface Microstrip 1B Edge-Coupled Coated Microstrip 1B

e’

TR B

(D VICOM

‘Connectivity Beyond Limits|

Signal Integrity - Impedance Match

» Transmission Line Model

» Characteristic Impedance

Zo= %

» Reflection coefficient
~ RL-Zo
RL + Zo

(D VICOM

‘Connectivity Beyond Limit]

Signal Integrity -
Impedance Match (cont.)

» Impedance Match Demo Program

[ @wn com
‘Connectivity Beyond Limits

Signal Integrity - real case

e £t Yo oA Ing ey Cosor Meos Mosk Mo A Misoops ltes te fon

( D gVI COM
Connectivity Beyond Limits|

Signal Integrity - real case (cont.)

RES
ppﬂm ID=R1 F'!D:OQRT
Z=50 Ohm R=50 Ohm JE IR
CHIPCAP CHIPCAP
ID=C1 ID=C2
C=22 pF C=22 pF
Q=0 Q=0
FQ=0 MHZ FQ=0MHz

FR=0 MHZ FR=0MHZ
ALPH=1 ALPH=1
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Signal Integrity - real case (cont.)

Graph 1

196.55 MHz
-2.999 dB

iter

20 220 420 620 820 1000
Frequency (MHz)

(Qw coMm

( D bVI COM
Connectiviey Beyond Limits

Signal Integrity - real case (cont.)

Lossy Line

[ @wn com
‘Connectivity Beyond Limits

[ %v coMm
‘Connectivity Beyond Limit

Lossy Line (cont.)

Veriicy: 1Vidiy ofisdt 2.0V
Horizontal: 500 psidlv delay: 0.004nsec

Lossy Line (cont.)

[Vertical: T Vidiy ofiset -2.0V]
Hotizontal: 500 psidlv delay: 0.00§0sec

[ @wn com
‘Connectivity Beyond Limits

[ %v coMm
‘Connectivity Beyond Limit

Return Current

T'race Layer

Ground Plane

23
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(D \WVICOM

nectiviey Beyond Limits|

Return Current (cont.)

Analog Plane

Coupled noise to

Digital Plane analog plane

(D \VicOM

‘onnectiviey Beyond Limits)

VIA

VIA (cont.)

Body of via
~

Solid aluminum-—
foil ground
plane

(D VICOM

‘Connectivity Beyond Limit]

VIA (cont.)

» Increase the capacitance and inductance on
the signal trace.
» Induce the EMI on intermediary layers.

Parallel signal trace

» Crosstalk
> Destroy the signal integrity
> Increase the EMI

» How it happen

Vietim Line

Driven Line

( @wn com
‘Connectivity Beyond Limits

Parallel signal trace (cont.)

» How to avoid
> Place traces in stripline environments.
> Minimize the distance between the trace and the
plane.
> Maximize the separation between the traces.
> Consider the beneficial effects of near-end
terminations.

( D §VI COM
Connectivity Beyond Limits|
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Parallel signal trace (cont.)

» Crosstalk Demo Program

-

(@AVIC.OM _

Crossover of signal trace

( QAVIC.OM _

[ @wn com
‘Connectivity Beyond Limits

Thank You!

[ %vn coMm
‘Connectivity Beyond Limit
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