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o SMRXD32
SMRXD33
SMRXDV3 SURXDIB Ol (¢ SMRXD3(3.0] 4.8
SMRXDV3 48
3 SCL_MDC _— .
_moe, u19 R213 and R164 clock termination resistors should be
3 SDA_MDIOYy———————————————— EREREIE S +3.3V placed close to KS8863. If PHY Mode Ml is
o selected, it is recommended to change the values to
+ ZMMOONQALNO®
3.3v 8E33823888882 33 Ohms.
o) SEX0Q0pX [a)
1200892 XX XXX
J=an Sy
0 h==>>5
n nnununn
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SDA_MDIO SMTXER3 SMTXER3 38
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3 SPISN 20 | SPISN VDDIO SMTXD3[3..0]
2+ vooio GND SMTXD30 {SMTXD3[3.0] 8
] 6N SMTXD30 SMTXDSL
P1LEDL 2 vDbDCO SMTXD31 VT2 { SMTXEN3 8
4 PILED1 B1ED0 ‘| P1LEDL SMTXD32 SMTXD33 |
4 P1LEDO FoLEDL “e| P1LEDO SMTXD33 SMTXENI®] X2 R17 o
34 P2LED1L B5CED0 22| paLeDL SMTXEN3 XTI -
34 P2LEDO T 47| P2LEDo X2 I? 7 . BR A, [ T—=2
48 FxsD1 FXSD2 ca [ e
1-2 for FLL, 0
3-4 for MLL/RLL J12 R30 18PF Y1 18PF
| 25/50MHz_|_
6 Fxsp1 <K— +18A L 1K R16 = =
: = 0 R16, R30 is NC 1f 25/50MHz crystal is used.
- R17, R29 is NC if 50MHz external clock or
= CON4A 1-2 for FLL, C REF_CLK_EXT 50MHz oscillator is used
3-4 for MLL/RLL
FXSD2 7
Power_ON +3.3V = 313 7
[}
Reset ol A el |4l +3.3A
é A >§< % R
Push SRR SN
D2 Test Mode, 4V Force FX Mode R8
Button CON4A =
1N4148 47K
Reset W | W
S2 JP77
1 555 2 gzgy | Yy Fxs02 I -
— 2222 | 23 2R e ok
SW PUSHBUTTON 5 6
— —dq7  sp— Ro
rTTT T T T HEADER 4X2 TX Mode
1K
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Force FX Mode R10
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1-2 Close for default

1-2USB 3.3V from LDO

[P2LED1, P2LEDO] Serial Bus Configuration
[0,0] 12C (master mode) EEPROM
[0,1] 12C Slave mode
1,01 SPI Slave mode
1.1 SMI Mode

+3.3V
R100 ¢ R101
47K P 47K
1
JP2y > P2LEDL 24
3
3X1
g 1
JP2 ————— S>P2LEDO 24
3
3X1
R108 R109
1K 1K
UsBsv
CcNL
CN-USB FB13

usBsV

USB3.3V.

USB 3.3V from
USB port
Not Recomment

2-3]

SWITCH MiII Configuration ) .
SMTXER3 (For Test Only) Bus Selection Jumper Setting
1 MII no link in PHY mode open JP32 and JP33
SMI/ MIIM (SW|
) ) close JP34 and JP35
[ Tie to GND in RMII mode
12C Master / open JP32 and JP33
12C Slave /
SPI Slave close JP34 and JP35
MIIM (PHY only] close JP32 and JP33
open JP34 and JP35.
SCL MDC SW___ Jp3a 2XL__SCL WbC scL mbe 5
SDA MDIO SW__ JP35 o2XL__SDAMDIO srcon vbo 2
SCL MDC P32 ©-2X1_MDC_PHY voc Py 8
SDA_MDIO P33 -2XL_MDIO_PHY Voo PHY 8
+3.3V
o
R169 0 R170
1K 1K
o N
: SPI signals |
|
|
|
! |
| 35 !
| SPISN
1 SPISN 2
Usgaav | SPI| 2 gg; : SCL_MDC_SW
| Port i SPIQ ; gggmmo sw be
cu6 | cus ! 5 |
| 5X1 |
1uF | 0.01F | = FOR EEPROM
— | ! PROGRAMMER
c108 o d
R182 R166 33nF 0 Lo <@ EEPROM SP1, 12C Slave
2 2 3vsouT g 89 8%  moa SCL_MDC_SW 12C master | smi
= 00 RXDA SDA_MDIO_SW
>>  RTsA# SPIQ 24
USBDM CTsA# SPISN 2
DTRA# P22—
DSRA# PL&— JP3 CLOSE CLOSE
USBDP pcpas PH—
Riag 16— +3.3V_EXT
i JP9 CLOSE OPEN
TXDENA
RIAAASK RSTOUTE 5d rsToUT# sLEEPAY PE— R192
RXLED# 12—
XTIN al TXLED# PH— 10K
+ +
l 6MHz CRYSTAL SIWUA 3.3v 3.3v
lao +
v UsBsv e [ae 3.3V
T RrTSBs PIB— R7 RL
crsgi P— u2
rou 441 xTouT DTRB# PIB— 10K 10K
_L DRsB# P38— A0 vee
RESET# pcoBy PiE— AL wp
+3.3V_EXT b32 +] 6
c104 c105 - RIB# 3:3V_EXT Az SeL SDA_MDIO_S|
4TpF 4TpF GND  SDA
TxDENB# PI0—
rigo —28 EECS SLEEPB# P22— R183 AT24C02
= = RXLEDB# P28— -
= = 1 10K
10k EESK TXLEDB# P2l — P9 SCL_MDC_SW
EEDATA SiwuB
fL TEST R PWREN# S
= 5 2222 R191
< 50566 K
us

FT2232 ( SPI PINOUT)

o
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D14

+3.3V_EXT SPEED

(E ”" R60 . A A~_ 220 P1LED1 :PlLEDl

| > e R31 220 P1LEDO K P1LEDO

LINK / ACT
LEDX2
D15
SPEED
| ' . R188 220 P2LEDL K P2LEDL 23
'54 R34 s 220 P2LEDO K P2LEDD 23
LINK / ACT
LEDX2
PORT 1 PORT 2
+3.3V +3.3V +3.3V +3.3V
o} o} o o}
R105 R132 R111 R118
47K 47K 47K 47K
JP101 3> SPIQ 23 S>SMRXDVZ 28 JP201 Sswrxpzo 28 JP202 2 > SMRXD31
3 3 3
3X1 R113 R131 3X1 R116 3X1 R117
1K 1K 1K 1K
+3.3V +3.3V +3.3V +3.3V
o] o o o
R106 R107 R120 R122
47K 47K 47K 47K
JP103 | 3> P1LEDL . JP104| ; 3> P1LEDO 2 JP203| 3 S>SMRXD32 28 JP204| ; > SMRXD33
3 3 3 3
3X1 R114 3X1 R115 3X1 R119 3X1 R121
1K 1K 1K 1K
Force Flow Control
Force Flow Control
JP101 Pull Up = ENABLE
Pull Down = DISABLE JP201 Pull Up = ENABLE
Pull Down = DISABLE
Force Full/Half
Force Full/Half
JP102 Pull Up = Full DuBIex
Pull Down = Half Duplex JP202 Pull Up = Full Duplex
Pull Down = Half Duplex
Force Speed
Force Speed
JP103 Pull Up = 100BaseTX
Pull Down = 10BaseT JP203 Pull Up = 100BaseTX
Pull Down = 10BaseT
IP104 Auto-negotiation Auto-negotiation
Pull Up = ENABLE JP204 Pull Up = ENABLE
Pull Down = DISABLE
Pull Down = DISABLE(default)

2,8
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MICREL

CONFIDENTIAL & PROPRIETARY

[Title
KSZ8863FLL/MLL/RLL DEMO BOARD
ize Document Number ev
Device Configuration and LEDs r 10
Date: Wlednesdax August 10, 2011 heet 4 of
1




w

Wednesday, August 10, 2011
I

heet 5 of 9
1

1000pf/2KV S 70
- - +3.3V_EXT +3.3A , Place components in |
ca7 Compatible Isolation Transformers ‘ , dotted box close to !
%I Pulse H1102 I I | KS8863 !
|
|
1000pHi2KV l Transpower HB726 P30 P31 ‘ ‘ : Route TX pairs on |
L Bel Fuse $558-5999-U7 o et | component side ;
YCL PT163020 TXP_py—XP L RIT3 499 ce7 | i !
CHASSIS GND DELTA LR850 ‘ - ‘ ! Route RX pairs on |
n >—<| | solder side !
Tl Rap M 13y DM L R175 49.9 | |
by s — T1 - 0.1UF | Route TX & RX !
3 R183 51 Ri71 51 _ R172 75 cmT1 TX1P 16 1 TXP_1 | differential pairs
g R184 51 1 CMTL 15 %KA T.'?é > Rxp_1¢(—RXP1 R176 49.9 oo : close together, |
TX1IM TXIM 3 TXM_ 1 = 1 M |
6 R185 51 _ R174 51 | ces 1000PF / 2KV RS TD- | ! 8m|l{8mll parallel |
7 R186 51 1 . 15 | NC NC J—Xs '—*i | spacing, and keep
8 RX1P 11| NS NC 75 RXP_1 ce8 RXM_1 R177 299 ! other signals 20 mil |
R34 10 | RXY RD* 177 L+ RM_1K 0.1UF " (minimum) awa
_mam g | ROM Sl € D away !
RX- RD- Imup | !
H1102 1 = | |
- e L - - - -
Line Side Protection (test option) Chip Side Protection (test option)
Place near RJ-45 connector ‘ ‘
‘ D5 D6 ‘ ‘ TXP_1 RXP_1 ‘
TXIM 1 8 TXIM RX1M 1 8 RX1M
‘ = ) 4 = ) 4 ‘ ™ K R
ianaad] Planasd] % | D7 % | D8 ‘
w 3lt tle o w 3l4 tle o
v % v % ¥ | SR33 ¥ | SR3.3
TX1P 4 5 TX1P RX1P 4 5 RX1P
PLC03-3.3 PLC033.3 VT Devices 1 bevees
-3. -3. ‘ 1 DEVICES o 1 DEVICES ‘
‘ PROTEK PROTEK \ 1 1
_ _ PEweeS 0 bevess - - = ]
1000pf/2KV Compatible Isolation Transformers +3.3V_EXT +3.3A
e e e
§B|8 Pulse H1102 I I e o2 100 } Place components in }
7l Transpower HB726 P40 JPa1 ‘ XP_2, c10 : gg;;zgabox close to :
1000pfi2KV Bel Fuse S558-5999-U7 t— %\ !
Q 2x1 2X1 TXM > TXM 2 R26 . A ~__49.9 | _ |
= YCL PT163020 0.1UF | Route TX pairs on |
i |
12 CHASSIS GND DELTA LF8505 | component side |
1 RX2P RXP K< RXP_2 R27 49.9 c12 | N |
5 X T2 - , Route RX pairs on |
Y v 51 _ RI10 51, R20 75 CcmT2 TX2P 16 1 1 ‘ solder side I
TXP_2 |
4 R21 51 1 CMTZ 15 | TX* O+ Rx g(—RXM 2 R28 299 | I
S [oem | TX2M 14| 1M S T ‘ ST YT T o | Route TX & RX !
R23 51 R24 51 c9 1000PF / 2KV T N | = = = |
I Ros et [ 13 NC Ne e 1 ‘ | differential pairs
RX2P X_lLu Ror RdT jﬁ RXP 2 c11 = , close together, |
RI4 o 10| fom Re |2 — S - - , 8mil/8mil parallel |
—= 2 Rx- RD- [-B——=2E Iwup I spacing, and keep ‘
H1102 1 : other signals 20 mil :
= , (minimum) away |
7777777777*‘ ani S Protection (ot anriory ] e !
Line Side Protection (test option) Chip Side Protection (test option)
Place near RJ-45 connector ‘ ‘
‘ D9 D10 ‘ ‘ TXP 2 RXP 2 ‘
TX2M 1 8 TX2M RX2M 1 8 RX2M
‘ = ) 4 = ) 4 ‘ ™ K R
e e $] o $] 012
w—3lt tl6 o w3+ tl6 o
v = v = ¥ | SR33 ¥ | sr33
TX2P 4 5 TX2P RX2P 4 5 RX2P
PLC033.3 PLC033.3 ‘ 11 bevicee 1 BEvices
-3. -3. ‘ X 2 DEVICES o 2 DEVICES ‘
PROTEK PROTEK | | [Title
DEVICES DEVICES = = KSZ8863FLL/MLL/RLL DEMO BOARD
ize Document Number ev
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+3.3V wo] 3X1 4BV
STEWARD HI1206N101R-00 ? T
- - - - - - - -0~ il
coa I Place components :
! in dotted box |
! L@ | close to fiber |
l FBEAD | transceiver I
c13 VCC_FT | |
0.1UF FB5 T I B :
. 1 QD)2 ! Refer to fiber |
= FBEAD | transceiver-s ‘
- c15 _+ cua C16 | reference design L
| for the actual ! ! |
0.1UF 47UF 1 16V 0.1UF | I
I | values of these ! I Place components in
— | resistors [ [ dotted box close to |
; = ! ! | KSZ8863FLL !
| |
| |
} ‘ ‘ ;
\ ! | +3.3A |
VCCRX1 : | | :
| ! ! |
VCCTXL ! : : !
| | | : —<KTXP1 2
|
: R66 R67 : | : KX 5
| 130 130 | : !
|
we N i : c19 % 0.1UF : : R195 R199 o S>TXP_1 s
- FT_TDP1 .
ﬁ Q TT':E; Z FT_TDM1 ; ) c20 % 01UF | : R196 R200, 0 SSTXM_ s
1Xx9/SCISIP veorx s o | ! | :
SD | |
P RD- g El gggll —1 T 1 = % E— : B197 RO AN SHRxM1 5
o Q ing,e,; z ‘ : c22 || 0iuF : FIBERRX | e R202. s A0
S : R68 R69 R70 R71 | I | | PYRXP_L s
1 : 82 82 130 130 : : R72 R73 R74 R75 : SSRXM1 )
ueé FIBER TRANSCEIVER = | | |
[ D R R I | 49.9 49.9 NC NC S>RXPL 2
HFBR-5803Z (+3.3V) ‘ :
y |
e L — |
, Layout will support direct and | c23 vee FT : 24 |
1 1P 1 i T ! _| i
| 1x9 SIP Socket mounting for U6 | IO.lUF +33A Imup | R195/196/197/198=NC,
77777777777777777777777 1 1 - 1 : R199/200/201/202=0 ohm
- - L - | when port 1 is copper.
7777777777777777777 |
R195/196/197/198=0 ohm,
i i i R76
Compatible Fiber Transceivers i R199/200/201/202=NC
Agilent HFBR-5803 (+3.3V) > FXsD1 when port 1 is fiber.
Agilent HFBR-5205 (+5V) _ _ _ - R77
_ Nominal termination and DC biasing for
Agilent HFBR-5103 (+5V) LVPECL and PECL Fiber Transceivers 130
DELTA OPT-155A1H1  (+5V) — 1
LUMINENT B-13/15-155-T3-SSC3 (+3.3V) VCC_FT R68. R69 R66, R67 R70, R71 R76 R77 i
LUMINENT B-13/15-155-T-SSC3 (+5V)
+3.3V 82 Ohms 130 Ohms | 130 Ohms 51 Ohm 130 Ohms
+5V 68 Ohms | 191 Ohms | 270 Ohms | 4.75K 1% | 5.62K 1%
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+3.3V e | X1 4BV
STEWARD HI1206N101R-00 T T
- - - - - - -0~ il
. I Place components :
I in dotted box
! Q-2 | close to fiber |
l FBEAD | transceiver I
c2s VCC_FT | |
0.1UF FB6 T | B :
. 1 (D2 | Refer to fiber |
= FBEAD | transceiver”s ‘
) c25 |+ ca2 c33 | reference design I e
I for the actual ! I
0.1UF 47UF / 16V 0.1UF | |
I | values of these ! | Place components in |
. | resistors I ! dotted box close to |
- = | ! | KSZ8863FLL [
| |
|
l | ! l
| ! | +3.3A !
VCCRX2 : | | :
| ! ! |
VCCTX2 ! : : !
| | : : —K P2 2
! Ro2 | | ! ————KTXM2 2
| 130 | | |
| ! ! |
N/C R | | C36 |L 0.1UF : N RZIZ\/\/\R R211v\/\0 >>T><P72 5
TX_GND 7 FT_TDP2 ! 1 ‘ |
'>_< e FT_TDMZ ; X c34 # 01UF | | Raog R_| R205 0 S TXM 2 5
veeTx 8 | | ‘ .
1x9/SC/SIP VcRX 5 1 sp2 : : ' : |
FT_RDM2 C30 0.1UF R207, R R208, (]
x () s e - 7 — 1 s
1 | ! FIBER RX |
o N7T o RX_GND : 7o - re2 . : | C37 # 0.1UF : ‘ R209, R R210, 0 SSRXP_2 5
1 ! 82 82 130 130 | ! R85 R78 RO1 R8s !
u10 FIBER TRANSCEIVER = ! : : | >> RXM2 2
[ D I R A ‘ 49.9 49.9 NC NC ! 5> RXP2 >
HFBR-5803Z (+3.3V) ‘ ;
y |
T I — |
, Layout will support direct and | C35 ! |
| 1x9 SIP Socket mounting for U6 ! VCC_FT [ |
! ‘ 0.1UF — +3.3A : o1UF | R209/207/206/212=NC,
””””””””””””” L 1 [ L : R205/208/210/211=0 ohm
- - LT - | when port 2 is copper.
7777777777777777777 |
R R _ R205/208/210/211=NC,
Compatible Fiber Transceivers ?fG R209/207/206/212=0 ohm
Agilent HFBR-5803 (+3.3V) DD FXSD2 2 | when port 2 is fiber.
Agilent HFBR-5205 (+5V) _ _ _ o R8s
_ Nominal termination and DC biasing for
Agilent HFBR-5103 (+5V) LVPECL and PECL Fiber Transceivers 130
DELTA OPT-155A1H1 (+5V) R9TRED .
LUMINENT B-13/15-155-T3-SSC3 (+3.3V) VCC_FT R79.R81 | R89,R92 | R82,R87 R86 R88 )
LUMINENT B-13/15-155-T-SSC3 (+5V)
+3.3V 82 Ohms 130 Ohms | 130 Ohms 51 Ohm 130 Ohms
+5V 68 Ohms | 191 Ohms | 270 Ohms | 4.75K 1% | 5.62K 1%
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24 REF_CLK_EXT <&

i External PHY RMII KSZ8863RLL RMII
RMII option (with respect to PHY) || (with respect to MAC) v Not populated if RMII not used
. . . . " " +3.3V
KS8863RLL provides RMII signals with respect to both PHY and MAC Signal Type Signal Pin # Type 50.000 MHz +/-50ppm
sides.
REF_CLK Input SMTXC3 23 Input vee  our FRRETAAN
For this board, the KS8863RLL provides RMII signals with respect to e .
MAC side only. The RMII signal connections between KS8863RLL and CRS_DV Output SMTXEN3 16 Input + C70 cn | |
external PHY are shown in the table to the right. 10uF L 1Y 2 N
RXD[1] Output SMTXD31 19 Input =
The KSZ8863RLL can provide the 50MHz reference clock ECS-3953C-500-B
by disconnect JP19 to enable REFCLKO. Remove R51 and R53. RXD[0] Output SMTXD30 20 Input = (SMD package)
N (R58NC, For Test only)
The KSZ8863RLL can use internal or external reference clock TX_EN Input SMRXDV3 25 Output
which is selected by register 198 bit 3.
For external, it is set to 1, vice reverse. TXD[1] Input SMRXD31 28 Output
24 SMRXD33 <K RSB 0
TXD[0] Input SMRXD30 29 Output
,,,,,,,,,,, o If 50MHz comes from Internal KSZ8863RLL.
RX_ER Output SMTXER3 24 Input ! Layout w support | NC R57
| SMD and HALF CAN |
I packages for Y2 | Reference Clock selection]
| SMTXD33 Port 3 RMIT
1 Enable REFCLKO Output
0 Disable REFCLKO
3 MDIO_PHY <(—MDIO_PHY
MDC_PHY
3 MDC_PHY
_PHY & +5V
STEWARD HI1206N101R-00 AMP 787170-4
B3
2 SMTXEN3((—SMTXENS 1L (@YD
) SMTXCa(—SMIXC FBEAD J4 2
23 SMTXER3((—SMTXERS 010 PHY S vee vee 1
2 SMTXDI. 0] (D230 DENE MDC NC
L] R15 4 RxD3 NC (24
XD3L RAG 6| pxoe Ne [za =
XD30 R49
XENZ RS0 o P 7
SMRXC3 SMTXC3 R51 9 9
2 SMRXCHK: SMTXERS RS2 10 RXERC N[0
24 SMRXDVA((—SMRXDVS JRXCa e 108 114 T3 ER Ne 3L
L2 31xclk NG
24 SMRXD3[3. 0] ool 0) L 131 7XEN NC
141 X0 NC 4
1L0s] 154 Txp1 NC
R 161 Txp2 NC (36
scoL3 e e 55 1] TX03 N
18 8
2 §§S§§ SCRS3 = RSS 49,9 10| 506 NE [Fae
20| vee vee 40
[ Female MIT Connector
DNI in RMII mode SMTXC3 TXC_PHY3' MAC Mode Mil
(foward)
RMII option J
3 MDIO_PHY ((—MDIO PHY
MDC_PHY
3 MDC_PHY
_PHY & 13
DIO_PHY x :\/A%(\:O vﬁg o
24 SMRXD3[3..0] <ol 0) e T 2-pmpC Ne 22
RXD32 R38 RXD3 Ne
RXD3L R39 6 S;gf xg 6
surxovs IO Rt RO NG
MRXDV: 3 8
24 SumOy S IRXC3 Raz o ROV NCIDe
23 SMTXER3 SMTXERS XERS 2 RCER NC 0
27 TsmTxca § SMIXCS X3 R43 49.9 L2 b3 Clk NG
2 SMTXEN3 SMTXENS e L cen ne 2
TXDO NC
2 SMTXD3[3..0] <K@ S — 154 Txp1 NC
— 161 1xD2 NC 8
S|
SCOL3 RaZ 59 i Do ne i
SCRS3 RA5 499 19 9
CRS NC
2 scoLs é Scos 201 vee vec -
2 SCRS3
Male MIl Connector
= PHY Mode Mil
(reverse)
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+5V DC

1—2pV from Jack

2-3

5V from USB

STEWARD HI1206N101R-00
FB22

+1.8A
STEWARD HI1206N101R-00
FB16 T
L@
FoERD _L _L
+ c123 co3
100UF / 16V 0.1UF
+1.8A P40
Current
Probe 2x1 =
+1.8V
+3.3V_EXT j_ _L
STEWARD HI1206N101R-00 - + C127 €100
FB23 T 100UF / 16V 0.1UF
PA0S  _2x1
FBEAD
_l+ cise _Lcua
-~ =
100UF / 16V 0.1UF
= +3.3A
STEWARD HI1206N101R-00 STEWARD HI1206N101R-00
FB19 FB20 T
L TG o
FBEAD FBEAD _L _L
+3.3A + c130 c106
Current 100UF / 16V 0.1UF
Probe
u4 +3.3V
STEWARD HI1206N101R-00
MIC29302BT cot T
v vour (4 Py o2 1-(ITD
2 RI79 FBEAD
VIN % ADJ s ciz _Lcms +3.3V _+ ci33 _LCHD
2.49K
T 1000r 116w 0.1UF Current T 1000 126v 0.1UF
Probe
R180
150K 1

= VOUT=1.24X[1+(R175/R176)]

+5V

]

[+ ciaa

-
470UF / 16V

Q@D

FBEAD

| cua

0.1UF

A

c115

o~
100UF / 16V 0.1UF

|+ c135
TP2L P22 TP24

TP23

E GND j GND jil GND E GND D13

+3.3V_EXT

R178
220

POWER LED
¢

U12 - KS8863
Decouple +1.8A
Pins (7)

1+ ci2a co4
-~
22UF 120V 01UF

+1.8A

+1.8V
U12 - KS8863

Decouple +1.8V Pins (32,42)

1+ ci2s c101 C102
-
22UF / 20V 0.1UF 0.1UF

+3.3A U12 - KS8863

Decouple +3.3A Pins (5)

1+ ci31 c107

-
22UF 1 20V 0.1UF

+3.3V U12 - KS8873

Decouple +3.3V Pins (22,40)

[+ c134 c111 c112
22UF / 20V 0.1UF 0.1UF

A{
7
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