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KSZ9477 EVB/Demo Board with Atmel SAMAS5D3 SoC
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ry
UBA RGMII layout requirements u78
1 P A 1. Match trace lengths within 10 to 100 mils. ) GTXDO R13 2R T
cE N o TX_CLK6/REFCLKI6 [<id GTXCK 2. RX signals do not need to be length match to TX signals. GTXDL Rls% 2R NT,| PB-STX0
5¢ PL TXRXB P %D TXRX1P B - CcOoL6 <»%< 3. Due to RGMII timing error in port 6 of KSZ9477, plus av3 GTXD2 RlSQN\( 2R T3] beoaTX2
5¢ PLTXRXB_N 2e| TXRXIM_B TX_ENG/TX CTL6 fogo— CTXCTL SAMASD36 compliance to RGMII V1.3, GTXCK must be routed GTXD3_RISMW20R N6, | poogrl?
5¢_P1 TXRXC P 2= TXRX1P_C TX_ER6 <»%< GTXD3 for additional 2.5ns delay relative to GTXD[3:0] and GTXCTL. g:;gg _!?‘51 PB4_GRX0
5¢_P1_TXRXC_N 55 TXRXIM.C TXD6 3 [o22 STXD2 R92 SRXDL 121 PBS GRX1
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5¢_P2_TXRXD_N TXRX2M_D R149 JR150 J R151 J R152 : Eg;g_glég
10k 10k 10k 10k X
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5 P5_ TXRXA P ﬁg TXRX5P_A SCL/MDC ok U12 Jitter Blocker =
5¢_P5_TXRXA_N 1125 TXRXEM_A T rw——
ry
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117 = Y3 oscillator, remove R11 and R126, .
5¢_P5_TXRXC_P T1g™ TXRX5P_C o 126 I 3 | 1 e o 2 GPIO filtered
5¢_P5_TXRXC_N o™ TXRXEM_C 5 XI | and insta . GND 5
5{_P5_TXRXD_P 57 TXRX5P_D © 25MHz = CSEHCLZ P 38 iy SP1/12C
5¢_P5_TXRXD_N TXRX5M_D 127 ISET C167 | ——=C168 GPIO = . %
102 ISET 15pF 15pF REFIN VDD I Aard K
SQCEDS0 TED5 1 1037 LEP50 R108 PLO0ZxxXUSY OlF = aravar
5CIEED5 1 LEeg 4 6.04k SCLK R99 R_ICSCL ,
0 — — 1= | | <
KSZ9477S 1% = = 3v3 PL902171USY MOSI R102W\(0R 12C SDA 3 % a
MISO__ 5 =~
ool R106
= R12 OR_DNP SCLK R105)4AOR —_SP CLK_7 |=~18 | SP_MOSI MOSI
- MW W ool e
KSZz9477S Configuration Strap Options R126 44 OR i == 0R
Open Closed V3 1 6 =
GRXDO | RGMII: 1000 Mb/s| RGMII: 100 Mb/s GRXDO  RIQIpp 47K 2 {5] P6 100 Mbps
LED2_0| 1000B-T master | 1000B-T slave 6 MR_N
= v
or 10/100 MDI or 10/100 MDI-X Vs R153 MCU SPI
IBA EN Lo 6] iBa Enaste B TN 3v3 wiso 1 Ao,
i ot 10k =5l
LED4_0] Enable AN Disable AN LED2 0 RII0,, 750R 2] o o |15  Fast Link Mode LED2_0 u14 oS! o 1 RIS ‘88
LED4 0 R111,), 750R ooty ANJFL Speed LEDA 0 sw3 8 1 vec  ReseT 2 SCLK 5 oo¢ Boo CPINSECKa 5
i i _ SCS 7t
LED1_0| Quiet-WIRE off Quiet-WIRE on LED1 0 R112 750R | 5 00:2 120 Flow Ctrl LED1_1 1 ‘ 3 5 v — 4 X9 PC25_SPI1L_NPCS0 |8
R113 | 6| oo [11] FastLink En LED2_1 4 X Header 4x2
LED1_1| Flow control on Flow control off LED1 1 750R | 710 [10] Serial IF LED4_1 2 GND  RESETH 1 SW RESETN -
) . 750R 9 i "D5_1 —_ 7 . Install all 4 jumpers at J19 for MCU to control
LED2_ 1| Normal fink up Fastlink up LED2 1 R114 5 8l oo Start Switch LED5._ E PAD b Install al 4 jumpe
LED4 1 R115 750R — MIC826TYMT Remove all jumpers at J19 when connecting
— — j
LED4_1{ SPI 12C LED5 1 RllGW\JYSOR SPST8POS = = external SPI or 12C controller to header J18.
LED5_1| Start switch Don't start switch
KSZ9477 Reset
IBA IBA off IBA enabled Y Microchip Technology, Inc. J
200mS delay MICROCHIP USB/Network Group - UNG | WV [{[T];;]
No option: www.Microchip.com Altium.com
LED3_1 No option for MDC/MDIO H H H - 2
RXD6_[3:2] Port gﬁxed as RGMII KSZQ477 COnflgUl'aUOﬂ Strap Optlons Description: KSZ9477 EVB_Demo Board with SAMA5D3 SoC
RXD6_1 Not relevant when port is RGMII Page Tile: RGMIl to SAMAGD3
SYNCLKO S_REFCLKP/M input clock not used age Tide: KSZ9477,
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Port 1 Port4
2 3v3 Vs
GREEN (LINK/ACT) R2 13 GREEN (LINK/ACT) 14 R1
«[DIEDTS 1 _Iq_ GAL 14 4[ LED4 O GC1 —|< |— GAL W
330R
4 PLIXRXA_P 1 TRD1+// 4 P4 TXRXAP o 2 TRD“// FBL Power
1O PTXRXAN C2 IO.luF S TROTL 4<{ P4_TXRXAN | —=} S %g{_l
TRD1- 7
1o pm L 1T e H T
4 PLTXRXB_N | 2 TRCT2 1 Il 5| TRoo-
TRD2- 3
3 4 P4_TXRXC_P TRD3+
4 PLTXRXC_ P TRD3+ C5 J[0uF_ 1
4 PETXRXCN C6 HOAluF ; TRCTS 4<{ P4_TXRXC_N I | > ﬁg;s EARTH ETH
TRD3- 3 97
8 4 P4_TXRXD_P TRD4+
4 PLTXRXD P TRD4+ C7 J[0IuF_7
4{ PLTXRXD N C8 HMUF ; TRCT4 EARTH ETH 4 QEARIERXEN 1 10 9 ¥Egl_4 EARTH_ETH
TRD4-
0 3v3
1 \\SH|ELD1 0 3Vv3 —?— \\SH|ELD1 R3
= R4 15 16
[ LEPL1 15 | 5eo GAz |16 4] LED4_1 GC2 GA2 AN
(GREEN (Duplex/Collision) 330R IGREEN (Duplex/Collision)
RI45 Magjack RJA5 Magjack
Port 2 Port 5
J3 J4
3v3 3v3
GREEN (LINK/ACT) GREEN (LINK/ACT)
13 14 RS 13 14 R6
4] LED2_0 GC1 —m— GAl 4] LED5 0 GC1 —m— GAL
W 330R % 330R
1 1
4 P2 TXRXA P TRD1+ 4<{_P5_TXRXA_P TRD1+
4 P2 TXRXA N ﬂHMUF 21 TRCT1 4 P5_TXRXAN | cl P L2 TReT1
| TROL- 4 TRDL-
4 P2 TXRXB_P TRD2+ 4 P5_TXRXB_P TRD2+
4 P2 TXRXB_N C“HM“F 1 TRCT2 4 P5_TXRXB_N | ClZIIO.luF - TRCT2
3 TRD2- 3 TRD2-
4 P2_TXRXC_P TRD3+ 4 P5_TXRXC_P TRD3+
4 P2_TXRXC_N Clallo‘“‘F ; TRCT3 4<{ P5_TXRXC_N I Cl"HM”F % TRCT3
£ TRD3- £ TRDS-
4 P2 TXRXD P TRD4+ 4<{ P5 TXRXD P TRD4+
4{ P2_TXRXD N C15H0‘1“F ; TRCT4 EARTH ETH 4<{ P5_TXRXD_N I ClGHO'l‘JF ; TRCT4 EARTH ETH
TRD4- TRD4-
= \¥\SHIELD1 0 3v3 = \\SHIELDl 0 3v3
- 15 16 R7 - 15 16 R8
4 LED2 1 GC2 —m— GA2 4[ LED5 1 GC2 —m— GA2
. 330R - 330R
IGREEN (Duplex/Collision) IGREEN (Duplex/Collision)
RJ45 Magjack RJ45 Magjack
Power
3v3
B2, 2208 ®
L= T
Port 3 1.1 1.1
C17 C18 C19 C20
J5 10uF | 0.1uF Power | 10uF | 0.1uF
V3 FB3
GREEN (LINK/ACT) R9 1 B3 200r 1
13 14 3v3 = Le | =
4[ LED3 0 GC1 GA1 T
P 330R c21
1 R10 R14 PORT 7 SFP 0.1uF
4 P3_TXRXA P coaToE 1] TRDL ok ok
4 P3_TXRXA N = £ TRCT1L R13 P2 320 L
7| TRDL- ? . 1 [ ]2 =
4 P3_TXRXB_P TRD2+ SFP_TX_Fault 2 19
4{ P3_TXRXB_N C2310.1uF 6 | rpcTy = k SFP_TX Disable 3 |— s SRXTN |4
I 5 | trRD2- 1= = S_RX7_P |4
4 P TXRXC P 3 1 TRD3+ § ERATENIWD 2 51— =16 VeeT
C24|0.1uF 1 8] PA19 TWCK2 —
4 P3_TXRXC_N 1 > TRCT3 ) R e N VeeR
£ TRD3- O IPL Rate Sel T — [
4 P3_TXRXD_P TRD4+ SFP_LOS 8 13
4{_P3_TXRXD_N C2Y100F 7 ] 1pery EARTH_ETH s == 2 SRIPAE 4
11 9 TRDA- 1= =11 S TX7_ N 4
[ —
0 3v3
= NRSHIELDL R15 20P SFP
15 q 16 S
4[ LED3 1 GC2 GA2 AL = Microchip Technology, Inc. Desigredwith

IGREEN (Duplex/Collision)

RJ45 Magjack

Unused SFP pins:
2 TX Fault output

7 Rate Select input

6 Presence pin (internally grounded)
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USB/Network Group - UNG
www.Microchip.com
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VDDIOP
3v3
3v3
SERIAL COMM
JTAG R61 <R62 <R63 <R64
100k S100k 100k 100k R59 >R60
NTRST R66 Axp OR é—L‘ 9 i 68k >68k 110
DI Wy 5 1996 8¢ PEL3 R65 WOR 1 =
T™S 71298 2
oo ie =k
TCK R6B A\ OB 1L 1o o[ 12 NP a0
TH0 31091z R67 NP or 5
oo 8<_PE14 AN o
NRST REG\\OE 15 15 ol 16 S [
1o org =+
00 =
HDR 20POS 100" Dui\ll_lGOLD SAMASD36 is not currently using pins 1 and 5 of J10
VBUS  TP13
T ? R70
AN PE9_VBUS_SENSE »8
C157 ||_220F . J12 clos | ak Lo
ma . 1 40.2k
C158 || 20pF Y1 12MHz 18pF s [y reowA |aV10_ USBDAT N 7 USB (Devi | 22uF
" L v8 .l our HHSDPA |10 USBDAT P 3¢l D+ (Device only)
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Y10 DNP TMS N1O. | Tms_swplo
6 3 = TCK P9 i
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VDDIOP VDD_MDCIO VDDIOP
) VDDIOM
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N — 1 19
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2 3 4 5 6
DDR A[0..13]
UTF
o | B0
Bgs_ﬁé x5 SBR 23 DDR A[0..13] us DDR_D[0..15] DDR_A[0.13] U9 DDR D[16..31]
DDR_A3 3911 ggg ﬁi DDR A0 8| ro bQo |88 DR DO DDR A0 M8 | .o bQo <G8 DDR D16
DDR_A4 f—2 DDR AL 3 G2 _DDR DI DDR AL _M3 G2_DDR D17
E10 DDR_Ab Al DQL o Al DO1L
DDR_AS5 DDR_A2 7 7 _DDR D2 DDR A2 _M7 H7__DDR D18
DDR_A6 |-210 DDR A6 DDR A3 7] A2 DQ2 = —DDbR D3 DDR A3 7] A2 DQ2 M3 DDR D19
- A8 DDR_A7 A3 DQ3 A3 DQ3 |
DDR A7 a7 SOR A% DDR A4 8 s DG4 |oFL_DDR D4 DDR A4 8] ‘ar Dos [SHL__DDR 020
DDR_A8 |5 oo DDR A5 3] e DQS [“H9 __DDR D5 DDR A5 3] A DQS A9 __DDR_D21
DDRAY [ oo DDR A6 7| he DQG 1 __DDR D6 DDR A6 7| Ao Doﬁ FL__DDR D22
DDR_AL0 |5 Do DDR A7 P2| oo DQ7 9 _DDR D7 DDR A7 PZ| a5 DQ7 £9___DDR D23
DDR_ALL p-5L ARNE DDR A8 P8 | ‘¢ D88 C8__DDR D8 DDR A8 P8 | ‘af Dgs C8_DDR D24
DDR_A12 f-23 SERAT DDR A9 P3| ‘a0 DGy [2C2__DDR DO DDR A9 P3| ‘o DOo [C2__DDR D25
DDR_A13 DDR D[0.15] DOR AID _M2| ‘a7 boi0 [0l __DDR DI DDR AI0 M2 ‘a7 boj0 |-DI__DDR D26
Hi DDR DO DDRD[0- DDR ALl P7.| A1o DO11 |03 _DDR DIl DDR AL P7,| ‘a1o DoL1 [-D2_DDR D27
DDR DO (abié— 35X 00— DDR A2 RZ2.| AT Do12 [LOL__DDR D12 DDR AL2 _R2.| AT DoLz [-Dl_DDR D28
DDR D1 (bt ——S5R50— DDR Al3___R8 9 __DDR D13 DDR A3 RS D9 DDR D29
d 3 DDR D2 DDR ALS R8I A13 DQ13 DR ALS RO A13 DQ13
DDR D2 faiss  DDR D2 T__DDR D4 BL___DDR D30
o GL7 DDR D3 DQ14 D14
DDR_D3 9 DDR DI5 B9 DDR D3L
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e TS DDR D8 VDD (5 |—onrt Cl20 VDD (5 I C1210.1uF
. i DDR D9 VDD QUP S 122 VDD C1230.1uF
ooPRD9 614 DDR D10 || FREAM KOt opT VDD (MO I} :: LWES Cl24 || FRIAM K9 opT vDD (M I} :: C1250.1uF
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D18
DDR_DQSNO [<iE7g DDR_DQS1 :
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Q 4 )
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200R -fu ) \ Microchip Technology, Inc. o
l_—- MlCRDCHlp UsB/Network Group - UNG | T/ {TTI11]
1% = c1s5 —=c156 274 W Microchip.com Altium com
= 4.7uF 0.1uF ’ Description: KSZ9477 EVB_Demo Board with SAMA5D3 SoC
1 1 Page Tite: DDR2 SDRAM
- - Project Name: KSZ9477 EVB_Demo |PN: UNG_8071
Size: B [Date: 12/6/2016 |Designer: Kelly Maas |Sheet 7 of 8 |Rev Bl
2 3 ‘ 4 5 ‘ 6




ATSAMASD36A_BGA324

ATSAMASD36A_BGA324

I - -

FID4 FID5 FID6 |
o O |

@ Bottom Layer

1?

Page Title:
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1 2 3 4 5 6
U7A u7D 5V_MAIN 3v3
PA0_LCDDATO (<53 — P20 LCDDATD PDO (2 PDO_MCIO_CDA 6 LCD Connector
PAI_LCDDATI (<=2 Ao PDL o PDL_MCIO_DAO__>6 R46 p \p,-OR_DNP
PA2_LCDDAT2 foig A PD2 [ PD2_MCI0 DAL 56
PA3_LCDDAT3 (<= AR PD3 [ars PD3_MCI0O_DA2_>6 RAT p AR
PA4_LCDDAT4 fai e enEATs PD4. [t PD4_MCI0 DA3_ 56
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PAG_LCDDAT6 fai e PD6 [es PD6_MCIO_DA5 56 19
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PAS_LCDDATS  fai P EeEERT PD8 =it PD8_MCI0 DA7 56
PA9_LCDDAT9 L PDY PDY_MCIO CK__ 56 50
PAL LODDATI0 [4E2 PAL0_LCDDATIO a3 D10 K PDI10_SPI0_MISO =
s Ke PALL LCDDATLL K M5 PDLL SPI0_MOSI NRST R48 0R
PALI_LCDDATIL [of PD11 6<_NRST 78
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PA13 LODDAT13 <»éE36 PA13 LCDDATI3 Iy R PD13 ¥4 PD13_SPI0_NPCS0 AN 5AST LCDPWM yT3
L 1 PAL4 LCDDATIA. o o L
PA14_LCDDATI4 [<i= PD14 jig PES IRQ2 %5
. 5 PAL5 LCDDATI5 N
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PALG LCDDATIS WA R1I20y\y 228 ] © FATETWDZ s PD1g [ DL SPID PSS RO 2 bz LCLDIEP -
PA19_LCDDATLY (< AN { PA19_TWCK2 5 PD19 [<o PD20 ADO PD21_AD1 R52,\M OR DNP 40
PA20_LCDDAT20 {aHiZ¢ PD20 PD10 SPI0_ MISO _R53 2R ] 39
5 J6 M3 PD21 AD1 AN
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PAZ4_LCDPWM {<i-] — g o PD24 MWV PA27 LCDHSYNC £
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PA29_LCDDEN wf o PD29 PE27 LCDDAT22 30
PA30_TWDO [l PA30 TWDO URXD1 PD30 [k PC15 LCDDAT2L 29
PA3L TWCKO (a3 PA31 TWCKO UTXD1 pD31 [l PC10 LCDDAT20 28
ATSAMAGD36A_BGA3ZA ATSAMAGD36A_BGA324 5C11 LCDDATIO %
PC12 LCDDATIS 25
PC13 LCDDATLY 24
e e St bbbt b b 5 =
i C14 LCDDATIG 23
' .
! Security | 2
I ! PAL5 LCDDAT15 21
! U15 ATECC508A : PAL4 LCDDAT14 20
C94 ||0. V PALZ L T
E Sec. Dev. Enable oLt wee NS - : Dﬁ g ;gggﬁ'r g g
: Jis = NC NC (25 i PA1l LCDDATI1 Z
| PAL9 TWCK2 e 3 \ PAL0 LCDDATI0 5
" scL NC 3
. PA9 LCDDATY 4
]
| PA18 TWD2 5 a 4 ! PAS LCDDATS 3
SDA W GND 1
! | 12
' - = | PA7_LCDDAT? 1
| ' PA6_LCDDAT6 10
G e : PA5 LCDDATS 9
PA4 LCDDAT4 8
g
PA3 LCDDAT3 5
PA2 LCDDAT2 5
PAL LCDDATL Z
PAO_LCDDATO 3
2
urc U7E PE23 ID SYS 1
PCO_ETXO0 PEO_AO/NBSO <u%3 PE0_MCI0 CD 6
PC1_ETX1 PEL Al <uﬁ>§i
PC2_ERX0 PE2_A2 PE2 PWR_MCIO >6 ——  FPC50PIN
PC3_ERX1 PE3A3 [a -
PC4_ETXEN PE4_AS [ars
PC5 _ECRSDV PE5_AS5 _
PC6_ERXER [ PE6_A6 <eTe 2;? ?&LCD 5V_MAIN 3v3
PC7_EREFCK PET_A7 o >——pelRss
PC8 EMDC PEBAS [ait 2
PC9_EMDIO ) PE9_A9 PE9_ VBUS SENSE__ >6
PC10 <n€7 zg (1) -gggﬁ%g PE10_AIL0 j}{g I/0O Connector #2 R123
PC11 pell L [ PE1L_AlL R
o A [
PCI3 | PEI3_AI3 PEL3 6 PEL5 1
PCL4 faB2 PC14 LCDDATIG PE14 Al4 [N PE14 6 PEL6 712 L rmop2
bo1s |6 PC15 LCDDAT2L PELS AlS oK |SR18  PETS = 2o PA30_ TWDO URXDL 3 lool4 PC16 TKO AUDIO
Poie [LBL PC16 TKO AUDIO LA N8 PEL6 o PA3L TWCKO UTXDL 5 [99% PCL7 TFO_AUDIO
C16 o2 PE16_A16 CTS3 PELS 2 0o
b1y [ES PCL7 TFO AUDIO PEl Al RTSy |LPI6 PEL . =o .||| 7 1o o8 PC18 TDO AUDIO
A PC18 TDO AUDIO Pt ALe Boe [WM18__PEIS 2o [ PDI0_SPI0_MISO 9 ool PC19 RKO AUDIO
bc1g DO PC19 RKO AUDIO PE1o ALe TxDs [WNI5 _PEIS o PDIL_SPI0_MOS! oo i PC20 RFO_AUDIO
bog lca PC20 RFO AUDIO a3 et At SoRe M PD12 SPI0_SPCK 13 12014 PC21 RDO_AUDIO
D5 PC21_RDO_AUDIO 2V A jﬁN%i PD13_SPI0_NPCSO 15 =216 |
PC21 {22 PE21_A21/NANDALE |stis PE2L ALE 6 L XS I||-
PC22 | PC22 SPIL MISO |4 PE22_A22INANDCLE toitl——— PE22 CLE 56 = 322
PC23 [ PC23 SPIL_MOSI >4 PE23 A23 CTS2
PC24 (oSl PC24_SPIL_SPCK 4 R132<R133 PE24_A24 RTS? iy 1/0O Connector #1
PC25 (s> — PC25 SPIL_NPCS0 >4 33k 3.3k PE25 _A25 RXD2
9 ! —
Py [DI LA 220 L2 WD PEsr NCBL TIOAS PE2T LCDDAT2? " Niounting Holes - —
peog Ll R124 \p 2R _PC27 TWCK1 PE28 NGSo TIOB2 |wL13 _ PE28 LCDDAT23 o e e I | Microchip Technology, Inc.
& _| - Bl i Fiducials | MTHOLE 4-40420DL 220PAD | MICROCHIP USB/Network Group - UNG
PC29 PE29_NWR1/NBS1_TCLK2 [ o - - ) ! MH1 MH2 MH3 MH4 1
D L y | www.Microchip.com
PC3) g ———CPME N J4 PE30_NWAIT o= :3$|D1 FID2 FID3 L@To Laver 1 ! Altium.com
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