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Router TURRIS

Navrh hardware

Tomas RYKL ¢ tomas.ryki@nic.cz < 30.11.2013
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Router TURRIS v cislech

Rozmery 200,2 x 170,2 mm
1374 soucastek (645 + 729)
5258 padu

3820 spojeni

3896 prokovenych otvoru
42676 segmentu spoju

700 hodin prototyp C.1
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Pozadované viastnosti routeru TURRIS

e DostateCny vykon procesoru

e RAM alespon 2GB

e NOR,NAND pro OpenWRT

e 1x WAN Gigabit Ethernet

e 4x LAN Gigabit Ethernet

e WiFi pro pasma 2,4GHz i 5GHz

e 2x USB 2.0 480Mbps

e RozSifeni UART, 12C, GPIO pro pfipojeni uzivatelskych modulu
e Nizka spotreba, Pasivni chlazeni

e Kompaktni rozmery

e Open hardware
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Casovy plan navrhu HW 1/2

04/2013

e Vybér software pro navrh schématu a DPS routeru

e Blokové schéma, vybér komponent

* 05/2013

e Testovani vyvojového kitu
e Navrh knihoven souéastek v systému ALTIUM Designer

e 06/2013

e Navrh schématu zapojeni prototypu ¢.1

e 07/2013

e Navrh DPS prototypu ¢.1
e 08/2013

e Vyroba prototypu ¢.1
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Casovy plan navrhu HW 2/2

08/2013
e Vyroba prototypu ¢.1
e Navrh funkce CPLD
e 09/2013

e Ozivovani prototypu ¢€.1
e Uprava schématu zapojeni a DPS pro prototyp €.2

 10/2013

e Vyroba prototypu €.2 a jeho oziveni

e 11/2013

e Uprava schématu zapojeni a DPS pro finalni sérii
e Vyroba DPS finalni série 1000ks
e 12/2013

e Osazovani a kompletace finalni série 1000ks
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Kritéria vybéeru komponent routeru TURRIS

e Schopnost splnit vykonoveé pozadavky

e Vyvojovy kit

e Dostupnost hlavnich komponent a jejich dokumentace
e Cena komponent

e RozteCe vyvodu pouzder komponent, spec. integrovanych
obvodu

e Levny ploSny spoj — pocCet vrstev, prumér prokovenych otvoru
e Podpora periferii v OpenWRT
e Open Hardware vs. NDA
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Pouzdra procesoru
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Prokovené otvory
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Vybrané komponenty routeru TURRIS 1/2

e Procesor Freescale P2020NSE2MHC 1200MHz, 2 jadra

e RAM DDR3 2GB SO-DIMM modul

e NOR flash 16 MB

e NAND flash 256 MB

e microSDHC karta 4-64GB

e 2x mini PCIl express

e WAN: Micrel KSZ9031RNXCA Gigabit Ethernet

e LAN: Qualcomm QCA8337N Gigabit Ethernet 7-portovy
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Vybrané komponenty routeru TURRIS 1/2

e WiFi Wistron DNXA-H1

e USB 2.0 SMSC USB3300

e USB SMSC USB2412 2-portovy hub
e CPLD Lattice LCMX01200C

e Hlavni zdroj UCD9240 + UCD7230A
e Debugovaci port FT232RQ

e Mereni teploty CPU SA56004EDP
 Autentizace ATSHA204

e RTC MCP79402
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Blokové schéma zapojeni routeru

POWER POWER-ON
POWER RESET
CLOCKING
CONNECTOR CIRCUITS RESET CPLD
USB SODIMM
UsB x64
EZ‘; PHY usB SDRAM DDR3 2GB
USB
x16 NOR FLASH 16MB
LBC
micro USB to SERIAL SERIAL
Ug DEBUG NAND FLASH
256MB
SD/MMC PCle x1 mini PCle conn.
CONNECTOR Sb/MMC WiFi module
PCle x1 mini PCle conn.
1TAG VDSL/CRYPTO
HEADER ITAG
P2020
RGMII RJ-45
RTC 12C1 eTSEC1
el RJ-45
Gb
TEMPERATURE ethernet RI-45
RGMII switch
eTSEC2
el RJ-45
AUTH. CHIP
RJ-45
PMBUS eTSEC3
RGMII Gb
ethernet I RJ-45
SPD PHY
12C2
HEADER 12¢€2 GPIO GPIO HEADER
LEDS
RESET BUTTON
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Knihovny soucastek pro schéma a DPS

Soucastka: Pamét NAND 256MB
Oznaceni: MT29F2G0SABEAEA
Pouzdro: TSOP48
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Knihovny soucastek pro schéma a DPS
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Popis vyvodu z dokumentace vyrobce obvodu
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Schématicky symbol v ALTIUM Designer
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Knihovny soucastek pro schéma a DPS

MT29F2G08ABEAEA

0.25 Mold compound:
20.00 £0.25 ‘ for reference only Epoxy novolac
0.50TYP — Plated lead finish:
i 18.40 40,08 i " fofl reference 100% Sn
only
1 = —
O = Package width and length

{ do not include mold
protrusion. Allowable
protrusion is 0.25 per side.

12.00£0.08
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0.27 MAX
F 0.17 MIN
]
% b E
SN
A
* f -
1 i)
L \ -
+0.03 /
e 0.02 See detail A
120 MAX *
050401
-
0.80

Kétovany vykres pouzdra TSOP48 Footprint TSOP48 v ALTIUM Designer
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Schéma zapojeni, pouziti symbolu

MT29F2G08ABEAEA
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Schéma zapojeni, vykres CPLD
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Schéma zapojeni, detail pouziti bloku FLASH

H4
CZ NIC Router Flash.SchDoc

PS 3V30

PS 3V30

LASH
LASH2
LASH POR

900
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Schéma zapojeni, blokové schéma
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Plosny spoj, navrh skladby vrstev
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Tatal Thickness: 1.70033mm

Dielectric

Dielectric

Layer Name Type Material Thickness (mm Material Canstant Pullback (mm Orientation

Top Overlay Overlay

Top Solder Solder Mask/Co.., | Surface Material |0.01016 Solder Resist 3.5

Top Layer Signal Copper 0.035 Top

Dielectricd Dielectric Core 011 FR-4 45

Internal Plane 1 |Internal Plane Copper 0.035 0.508

Dielectricd Dielectric Prepreg 0125 FR4 43

Mid-Layer 1 Signal Copper 0.035 Mot Allowed
Dielectric2 Dielectric Core 1 FR-4 43

Mid-Layer 2 Signal Copper 0.035 Mot Allowed
Dielectric Dielectric Prepreg 0125 FR-4 4.3
Internal Plane 2 |Internal Plane Copper 0.035 0.508

Dielectrich Dielectric Care 011 FR-4 43

Bottom Layer Signal Copper 0.035 Bottom

Bottom Solder | Solder Mask/Co.. | Surface Material | 0.01016 Solder Resist 3.5

Bottom Overlay | Overlay

Add Layer - | Delete Layer | | Maove Up | | Move Down | | Orill Pairs... | | Impedance Calculation..,
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, rozlozeni soucastek
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Plosny SpOj, zacatek routovani
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PlosSny SpOj, rozvrhnuti routovani
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Plosny spoj, CPU/DDR3
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Plosny spoj, celkovy pohled 3D
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Plosny spoj, pohled pod pouzdro CPU
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Plosny spoj, strana TOP
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Osazovani plosného spoje, predpis pro automat SMT

Router TURRIS, sériova vyroba

Osazovaci pfedpis
Tomas Rykl
tomas.rykl@nic.cz
Designator Footprint Value Center-X(mm) | Center-Y(mm) | Ref-X(mm) | Ref-Y(mm) | Pad-X(mm) | Pad-Y(mm) | Layer | Rotation Comment Assembly | MountTechnology
BT1 BU20325M-HD-G 1689 1581 1689 1581 183.55 1581 Top 180 BU20325M-HD-G SMT
BV1 SLP3-230-100-F 1482 165 1482 167.7 14945 165 Top 180 SLP3-250-100-F THT
BV2 SLP3-250-100-F 1382 165 1382 167.7 13945 165 Top 180 SLP3-250-100-F THT
BV3 SLP3-250-100-F 1282 165 1282 167.7 12945 165 Top 180 SLP3-250-100-F THT
BV4 SLP3-250-100-F 1182 165 1182 167.7 11945 165 Top 180 SLP3-250-100-F THT
BVS SLP3-230-100-F 1082 165 108.2 167.7 10945 165 Top 180 SLP3-250-100-F THT
BV6 SLP3-250-100-F 98.2 165 98.2 167.7 9945 165 Top 180 SLP3-250-100-F THT
BV7 SLP3-250-100-F 88.2 165 88.2 167.7 8945 165 Top 180 SLP3-250-100-F THT
BV8 SLP3-250-100-F 782 165 782 167.7 7943 165 Top 180 SLP3-250-100-F THT
(1 2012[0803] 4Ty 1435 1266 1435 1266 1443 1266 Bottorn {180 C2012(0803) SMT
W) 1005[0402] 100n 1438 125.2 1438 1252 1443 1252 Bottom {180 C1005(0402) SMT
a 1005[0402] 10n 1438 128 1438 128 1443 128 Bottom {180 C1005(0402) SMT
4 1005[0402] 100n 793 1211 793 1211 793 1206 Bottom |90 C1005(0402) SMT
] 1005[0402] 10n 80.2 1211 80.2 1211 80.2 1206 Bottom |90 C1005(0402) SMT
6 1005[0402] 100n 1234 133 1234 133 1234 1325 Bottom |90 C1005(0402) SMT
) 1005[0402] 10n 1226 133 1226 133 1226 1325 Bottom |90 C1005(0402) SMT
8 1005[0402] 100n 106 125 106 125 1053 125 Bottom |0 C1005(0402) SMT
9 1005[0402] 100n 1205 1225 1205 1225 120 1225 Bottom |0 C1005(0402) SMT
° e O o e o D ° () ° e O . (] . ° ° Cz n IC SPRAVCE
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Oziveni routeru

Multimetr Logicky analyzator
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Oziveni routeru

e Stabilizator napéti pro CPLD

e CPLD - programovani JTAG

e Hlavni zdroj pro CPU, pameti, periferie — programovani 12C
e Oscilatory

e Reset CPU

* Programovani NOR, NAND - programovani JTAG pres CPU
e Debug USB

e Zavedeni U-bootu
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Navrh funkce CPLD

e Power management

e Reset CPU, RAM, WAN, LAN, USB, PCle
e Rizeni LED s ovladanim jasu

e Zaznam prubéhu stisku tlacitka RESET

e Watchdog
e Ulozeni konfigurace systému do EEPROM
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Plosny spoj, celkovy pohled
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Plosny spoj, CPU/DDR3

=30

LR LR R ITT PR TIPS LLL ™)

WIS L BT L RN s L 28 T Rrsr R e W A RIIT & 2P T atae T earr R e ¥

i $433333333441]
’ I B EEBEEBEEEE
(B

HEEEEEN

... CZMNIC 50




Plosny spoj, CPU/DDR3 detail
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Plo$ny spoj, NAND,NOR, DEBUG,DDR3
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Plosny spoj, CPU
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Plosny spoj, WAN, USB, CPLD, DIP switche
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Plosny spoj, Crypto, RTC, Zdroj, LAN

'

"

Mminan
' R g

ST

LR ER]
, o

NN o X § | [ ogfindvas




E
Y CZ

Y

OMEN

PRAVC
D

U
| -
0
N
W

LAN
T

1, Zdro

W

FERRERRERRBRNERREREE

=====Ez==m

:: ,:.m?




e

CZNIC 5

b EIE 5 Tane T anew T mane n

»

(A e ]
22¥Y Ob+I0€7
274 2¢]

PAd )

rergrery

*
w

LTS
i

n
N
e
S
o
>
(D

O

o

mini

), Zdroj

I —
o g, PP TN

. oo

5

ono—. 2087t Teitney
GO L

r

y Spo

- “l 8c
el RIS AN
...... O oy 4NN -
323%33  NoSednncanhin [ 1 4
8- 55 Wosrantearicovdiles e 333%% 0
UURaOa iy o > 282 43

Sn

Plo




Plosny SpOj, m|n| PCI express
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Plosny spoj, prototyp ¢.2, montaz
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