KSZ9031RNX Evaluation-Socket Board Revision 1.1

REVISION HISTORY

DATE DESCRIPTION REVISION
6/15/12 Initial Release 1.0
8/16/12 Added note to change FB2 from ferrite bead to 0 Ohm when PMOS (Q2) is populated. 1.1
Added LDO_O output drive range for PMOS gate input.
Added note to place copper ground PCB heat sink for PMOS (Q2).
9/28/12 Changed U1 (KSZ9031RNX) pin 13 from VSS_PS to NC and pin 47 from AVDDH to NC. 1.2
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10Base-T/
100Base-TX /
1000Base-T

RJ-45 Jack

4 TX /| RX pairs
y4

7/

Magnetics

Pulse H5007NL

(TDK option)

KSZ9031RNX EVALUATION-SOCKET BOARD

- BLOCK DIAGRAM

5V
LDO
(for USB)
-
1.2V core 2.5V VvDDIO
5V to 12V DC LDO 3.3V LDO USB Port
INPUT LDO (test option) (MDC/MDIO PHY Register Access)
[F=eRen,
25 MHz TPMOS RESET MODE[3:0] Voltage
XTAL (1.2V option) select Translator
L a
MDC / MDIO
<X
. (s}
4 TX | RX pairs s g
KSZ9031RNX 5T
Z. Z. g <
7 48-pin QFN 7 =
RGMII Signals o8
(Socket / Solder Mounting)

Port Status
LED Indicators
& mode select

PHYADI[2:0]
config
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{ o - OVODH Strapping Pins
AVDDH NC 5 AVDDL_PMOS AVDDH FDT434P SOT-223 AVDDL_PMOS 9 PHY Hardware Reset
T T T . [ Active Low DVDDH
B e 1 7
R1 o7
co7 PCB heat sink -a
1x1 inch a |c 10K BAVI6W-7 SOD-123
47uFI16V TANT C copper ground
o 01uF | 10nF RESET N o
9| ca 22pF o ~ - ) =
= (no longer use) X0 g N , @ jg
N o~ SW PUSHBUTTON
Y1 N 10uF/16V TANT B
o o | 25MHZ LDO_O output drive range
o
X1 For AVDDH = 3.3V, range is 0.85V to 2.8V AV
For KSZ9021RN footprint compatibility, KSZ9031RNX ) MODE3 MODE2
*Pin 13 (not bonded out) can be tied to PCB signal ground. For AVDDH = 2.5V, range is 0.85V to 2.0V DVDDH
*Pin 47 (not bonded out) can be tied to AVDDH power.
MODE[3:0] | Description MODE[3:0] | Description
J7 — Py CLK1Z5 NOO (4 :171 0000 reserved 1000 reserved
R12 ) P4 0001 reserved 1001 reserved
AVDDH DVDDH
121k INT N INT N 0010 reserved 1010 reserved
- - 0011 reserved 1011 reserved
AVDDL AVDDL_PLL DVDDL
- g ; Zio| DVDDH 0100 NAND Tree mode 1100 Advertise 1000BT full-duplex only (RGMII)
_ 3 g
SR Z[= 0101 reserved 1101 Advertise 1000BT full- and half-duplex only (RGMII)
R13 0110 reserved 1110 Advertise all capabilites, except 1000BT half-duplex (RGMII)|
” 0111 Chip Power Down 1111 Advertise all capabilites (RGMII)
Place this GND test point on Solder Side;
Center and connect to Paddle Ground of U1. MDIO >>Mpio %)
N -
P33 —Me  Kwmoc o RGMIl Clock Delay (test option)
N a4 adgddaddgad
GND N hi| s B (Select PCB data-to-clock skew and program KSZ9031RNX for no on-chip skew)
N ) LORQ-J40ZOI A0 -
N O & B=27Rigesess —
I = e8>
N & g“@é’” ”% RGMI1 Loopback Trace Delay is 180ps/1000mil for stripline layer (inside PCB layer) for FR-4 PCB.
Differential _ N = 3 3
Pairs ° ¢ (Default: select KSZ9031RNX on-chip Place R144 on PCB Component Side next to R14.
- data-to-clock skew and no PCB skew) .
N Place R145 on PCB Solder Side next to R18.
TXRXP A /\ 3| AvooH voc (52 TS T T T T T T T T T
Ry s X paih  KSZI03IRNX gt ‘
) ! \ 41 AvoDL : RX_DV |33 RX DV Place on PCB !
(56)  TXRxPp_B K—IXRXEB 51 TxRxP_B 48-pll’l QFN RXDO — ! Component Side ! — R Le B2
56)  TXRXM BG—IRXM B 1 6 1 RXDL
68 TXRM B T C 1 TXRXM_B RxD1 31 | |
25 "% TXRXMC Q—XEXE — & D ¢ *es [z RXD2 ok | R14 499 0402 |_mxcik Txcix P34 TP
9 - g , X
8 TXRYP.D éé DReo \\ I] 10 o o Paddle Ground ot z RXD3 ; ; GTX CLK R145 NC 0402 _pg) ® 10000mils
(56)  TXRXM_D TXRXM_D . DVDDL TX EN
U 121 AVDDH (bottom of chip) TX_EN RX DV : R1s 499 0402 | RxDV_ TXEN P37 TP36
z | : 2500mils
2 @
-7 | |
ui s % x RXDO, R136 409 0402 | rx0o 100 _ 7\/
4oz 3 RXDL RI37 /499 0402 | RXDI TXDL
KSZ9031RNX 8x8-3gzua8¢ RXD2 TRz 49.9 0402 | RXD2 TXD2 71
2 9>R3R5RRKREE RXD3 R139 499 0402, RXD3 TXD3 z
Modify Universal Footprint for /| Z0-0-0FFFFEDO | e
Yamaichi/Johnstech Socket to e EEEEEEEERRE | | P
support both socket and direct ~ GTX_CLK | —t Tt s
PCB mounting for U1. s ! | <_ _.>K _ ’
s
| | N s
TX_EN | Rz 00402 | RXDV TXEN N s
Layout Yamaichi IC507-048-004-xxx [P S, o N N . s
Socket Footprint for Ul R L e o o o e TR . N Y
|
GTX_CLK R18 00402 | RXCLK TXCLK
; Route these RGMII nets on layer 3.
. TX03 TX03 | R1a0 RXD3 TXD3
LED[1 TXDZ TXD2 R141 00402 RXD2_TXD2
@ LED[:2) <<_|_I-§ LED? TXDL TXD1 [ Ria2 00402 RXDL_TXDL
LEDL TXDO TXDO _R143 070402 | _RXDO_TXDO
‘ l
_ : Place on PCB |
Test options (no longer use) | solder Side |
- I o]
Place U11 and U12 at the pins of T1 (Pulse H5007NL).
Strapping Pins
AVDDH AVDDH
DVDDH DVDDH DVDDH
U1l u12 5
NC NC
R117 R24
TXRXP A 16 TXRXP A TXRXP_C 6 TXRXP C 10K 10K
TRXT A pa s Ne e TXRXI A TXRXI C 2 e Ne e TR C P19 P9 _
[ NC [H4—x R NC [H4—x ] .
NC NC [ NC NC < 1 rx ok 1 oo
54N NC H2— 51 NC NC 22— 2 2 :
TXRXP B NC Ne ’< TXRXP B TXRXP D Ne NC ’< TXRXP D 3 3
TRYIE ] N Ne e TXRXVE TRXN S Ne Ne . TR B X1 XL
R121 R33
x® ® CONFIDENTIAL & PROPRIETARY
R151 R152
A\ A\
NC NC
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Single LED Mode

Pin Description

1: Link off
LED2

0: Link on (any speed), solid color

LED1 Blinking : Activity (RX, TX)

+3.3V

R146 220 LED2 _SINGLE

LED1 SINGLE

LED2 SINGLE
LED2 DUAL
Tri-color Dual LED Mode
Pins -
[LED2, LED1] Description LED1 SINGLE
LED1 DUAL
[0, 1] Solid Color : 1G Link
) s - Green
[toggling, 1] Blinking : Activity (RX, TX)
[1, 0] Solid Color : 100M Link
) - . Red
[1, toggling] Blinking : Activity (RX, TX)
[0, 0] Solid Color : 10M Link
. . - - Orange
[toggling, toggling] | Blinking : Activity (RX, TX)
[1, 1] Link off
+3.3V
R148
470
D10
1 M2 Green LED2 DUAL
3 ' A 4 LED1 DUAL
Red

Dialight 598-8610-207F / 1210 SMD

Strapping Pin

DVDDH
o

R118
10K Single LED Mode

CLK125 NDO >»CLK125_NDO  (3)

LED MODE

?;22 Tri-color Dual LED Mode

LED[1:2
LED2 > LED[1:2] 6}
LED1
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(3.6)

(3.6)

3.6)

(36)

3.6)

(36)

(36)

(3.6)

TXRXP_A )

TXRXM_A )

TXRXP_B ),

TXRXM_B )

TXRXP_C ),

TXRXM_C >,

TXRXP_D ),

TXRXM_D )

Differential
Pair

12

11

TD4- MX4-

TD4+ MX4+

c7 75
TCT4 19 15 RO A A A MCT_CHASSIS
Differential TeT4 McT4
Pair 0.1uF
Differential
Pair
2 13- MX3- Jj*l
]
8 D3+ MX3+ JJ—, \/
co 75
TCT3 18 RO1 MCT_CHASSIS
Differential |' - Ters meTs
Pair 0.1uF
Differential
Pair
54 102 MX2- Jﬁl
]
51 TD2+ MX2+ lﬂ—l \/
cu 75
TCT2 21 R92 . A~ MCT _CHASSIS
Differential Ter2 mcT2
Pair 0.1uF
Differential
Pair
3 1p1- MX1- iz—l /\
]
2 TD1+ MX1+ ﬁ—l
ci5 75
TCT1 1 ren eT1 |24 R93 MCT_CHASSIS
0.1uF
5
PULSE H5007NL Transformer
input power to board.
e
i
! I
| ®) TCT4 P—TCT4 I
|
| ®) TCT3 Py—TCT8 Center tap connections to |
! TDK Transformer option |
I ©) TCT2 P—TC€T2 |
|
| © TCTL Y TCTL |
|
|
|

Differential
Pair

L

P Y

ENET_CGND

Ne [H2—<

Q
1 DA+ (ZD
O
2 pA-
3 DB+
RJ1
4 pB
RJ45 Belfuse SS-6488S-A-FLS-50
51 bc+
54 pc-
7 pp+
Q
84 pp A
O z
ENET_CGND MCT_CHASSIS
c96
1000pF / 2KV
c13
||_0.1uF 0805
1r
c14
||_0.1uF 0805
1r
c16
||_0.1uF 0805
1r
FB14
L Q@ID-2
FBEAD
STEWARD ENET_CGND
HI1206N101R-00

/77
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TDK TLA-7T101LF Transformer Option
TDK Transformer has the same pinouts as the
Pulse H5007NL (T1), but is narrower.
Layout TDK Transformer as detailed on this page. b
When populating TDK Transformer, add rework wires to
connect the corresponding pads between TDK Transformer
and Pulse Transformer on the RJ-45 Jack side.
(35) TXRXP_AYD——— 121 1pg. Mx4- 83—
(35) TXRXM_A D——-— 11 1psy Mxa+ |FHA—x
—TC€T4 104 TCT4 MCT4 15
(35 TXRXP_B Yp——9 7p3. Mx3- [
c
(35) TXRXM_B pp———B] D3+ Mx3+ [
| mm e —TCB 7 qcrs McT3 [ | mm e
: KSZ9031RNX PHY Side : : RJ-45 Jack Side :
I Overlay these pins with those | I Place PCB pads only for these pins |
I of Pulse H5007NL Transformer (T1) | ! | A
! | (35 TXRXP_Cp——6B 1 . Mx2- [ ! |
(35 TXRXM_C H—-——5 1 1pos Mx2+ 22—
—TCT2 4 lqcr, McT2 P
B
(35) TXRXP_D Yp—————3{ 7p1. MX1- 22—
(35 TXRXM_D )p—————21 1p1+ Mx1+ 23—
—TCL 1 lqen MCT1 [24—x
T2
TDK TLA-7T101LF Transformer
= il
|
| TCT4
5) TCT4 Yy——=2— |
|
| (5) TCT3 PHy—TCT3 Center tap connections to : CONFIDENTIAL & PROPRIETARY
! TCT2 Pulse H5007NL Tranformer |
| (5) TCT2 py—= — |
| -
5 TCTL TCT1 ! [Title
! © > ! KSZ9031RNX Evaluation-Socket Board
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USB Port - MDC/MDIO Register Access
DC_IN  +(5V to 12V) Uo STEWARD 5V_USB
o DC INPUT 1C5207-5.0YMS HI1206N101R-00 U8 - FTDI FT2232D
= FB10 Decouple Pins (3, 42)
: 1 vin vout |2 ’ 1 @-2 ’
tcus lcne 2| e _Lcua lcua FBEAD _Lcms lcwzt lcms
T 1ouriev TanTe 0.1uF S{EN  BYPIAD) 10uF/16V TANT B 0.1uF TlouFllGV TANT B To.luF To.luF
c117 ‘
y 470pF
;I; J7 +3.3V STEWARD 3.3V_UsB
~ HI1206N101R-00 U8 - FTDI FT2232D
C102 27pF FB11 Decouple Pins (14, 31)
XTIN 1 m 2 o
FBEAD _|_c1os lcmg lcuo
MIC5207-5.0YM5 has very low dropout voltage [ Y2 +
(typically 165mV @ 150mA). 6MHz TlouF/lSV TANT B TOJUF TO.luF
C106 27pF
FTDI FT2232D can operate down to +4.35V for XTOUT ‘
its 5V input power (5V_USB). J7
c1o7
5V_USB 3.3V_USB
o |’— o
0.1uF ¢
USB_5V s
R124 470 1K
us MDC/MDIO Voltage Translator option
3.3V_USB I R ———————————
- EEEN FTDI FT2232D T 3.3V USB
BRESEZs000y 3 ‘ I
R127 Q HEZQ g x> 'g ‘
10K z DV([))DH ‘
1 |36
2 Eepata Ne [ || 33v_uss ‘ Ris6 § Ris7
RESET# USB___4 ‘é‘égg# Gmg 33 U13 200k $ 47K S a7k ‘
—SvaoUT | RToUTH Ne B TI PCA9306
SO &1 avsout vceios R128
_!_ ci11 USEDM usBDP NC <
—===>—"b8 1 useom NC 22— 10K 1 enp EN |8
GND NC la%(
;I; 33nF 10 NOT_USED NC 1267—>< ‘ 2| VREF1 VREF2 |- B
11 GPIGH3 NOT_USED
»—12] GpioH2 ~GND [ MDC 31scli scle [ MDE_USB
USB_5V MDIO 7 [ MDIO_USB
R129 £3299 228823
3.3V_USB 10K 2522202900 932 VSSOP-DCU _| c126 ‘
GSGGEG6G6ERER ‘ 0.1uF
STEWARD i: iﬁc{j fﬁxiﬁ 89 A4 J
HI1206N101R-00 -_ Y Y — — — — — — —
FB12 L
CN1 FBEAD
CN-USB JP21  Jumper
R131 15K RSTOUT# N MDC USB 1 ﬂ EF 2 MDC S>MpC )
a—] 2 R132 27 0805 USBDM P22 Jumper
3 R133 27 0805 | USBDP MDIO_USB 1 JIE EF MDIO >>MD\O ®
R130 o
mJ Im I : H La
STEWARD P24 ! A
HI1206N101R-00
) ) GND CONFIDENTIAL & PROPRIETARY
| s USB Configuration
QD2
FREAD * Self Power
USB_CGND * Multi-Protocol Synchronous Serial Engine (MPSSE) Mode KSZ9031RNX Evaluation-Socket Board
/77 ize Document Number eV
USB Port for MDC/MDIO Register Access r 12
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1.2V Power option

Do not populate this LDO circuit if
KSZ9031RNX generates 1.2V with MOSFET

STEWARD
us HI1206N101R-00
MIC49150WR / 5-Pin S-PAK
A1 viN vout =
. C85 lcg& 2 VBIAS % ADJ R95 . C86 lcag FBEAD
-~ © 150K A~
10uF/16V TANT B 0.1uF 10uF/16V TANT B 0.1uF
T R96
‘ 392K
Connect TAB of
~ S-PAK to ground.
A4 VOUT =0.9 X [1 + (R95/R96) ]
2.5V Power (test option)
Provides 2.5V option for KSZ9031RNX VDDIO power (DVDDH plane); Set by JP23.
+3.3V +2.5V
7 u10 7
MIC5207-2.5YM5
1 vin vour (-5
c120 2 R149 c123
‘ A+ lcml GND e c124
=S NC/1.00K = =
10UF/16V TANT B 0.1uF EN__ BYPIAD) 10UF/16V TANT B 0.1uF
C122 R150
470pF NC/1.00K
7
A\
For Adjustable Voltage Regulator (MIC5207YMS5)
option, use following formula to set VOUT.
L VOUT =1.24 X [1 + (R150/R149) ]
+(5V to 12V) DC Input
u7 +3.3V
MIC29302WU / TO-263-5 9
1 en vout [
LZ— VIN 2 AD) Re8 o2 con
c93 cos © 2.49K ™~ —
POWER JACI 47UF/16V TANT C 0.1uF
220uF Elect 0.1uF
T
+(5V to 12V)
1.50K
DC INPUT A4
A4 VOUT=1.24X[1+(R88/R89)]
+3.3V
R87
220
D8 Place GND test points evenly across PCB.

5 POWER_ON LED
Board

TP17 TP18 TP19 TP20

iGND iGND iGND iGND

AVDDL is the feedback for the KSZ9031RNX on-chip LDO controller.
Change FB2 from ferrite bead to 0 Ohm when PMOS (Q2) is populated.

+2.5V

+3.3V

1.2V EXT M. | STEWARD AVDDL
N HI1206N101R-00
T B2 T TP12
QD2
FBEAD cs3 LCM AVDDL
+
7
STEWARD AVDDL_PLL
AVDDL_PMOS HI1206N101R-00
T B4 T TP15
R78 NC/0 1206 1 QD 0]
LCSQ FBEAD AVDDL_PLL
+
47UF/16V TANT C
STEWARD DVDDL
HI1206N101R-00
B3 T TP14
@D
FBEAD c60 icm DvDDL
=S
A\
STEWARD
HI1206N101R-00
T FBIS
L@
FBEAD
JP23
STEWARD DVDDH
HI1206N101R-00
85 T TP16
@I ®
FBEAD cra icvs DVDDH
+
4=
A\
STEWARD AVDDH
HI1206N101R-00
FB1 T TP7
RO c
FBEAD LCA‘D AVDDH

10uF/16V TANT B 0.1uF

A4

AVDDL

9 Ul - KSZ9031RNX
Decouple Pins 4, 9

C55 C56
g 4TuF/16V TANT C 10nF 0402 10nF 0402
%
AVDDL_PLL
9 Ul - KSZ9031RNX

Decouple Pin 44

C71 Cc72
=
10UF/16V TANT B 0.1uF 0402 10nF 0402
DVDDL

Ul - KSZ9031RNX
Decouple Pins 14, 18, 23, 26, 30, 39

C101 c62 C63 c64 C65 C66 C125
.
=S
47uF/16V TANT C 10nF 0402 10nF 0402 10nF 0402 10nF 0402 10nF 0402 10nF 0402

A4

1 - KSZ9031RNX
Decouple Pins 16, 34, 40

cos c76 cr7 cr8
+
=
47uF/16V TANT C 10nF 0402 | 10nF 0402 | 10nF 0402

DVDDH
[~}

\|

A4

AVDDH Ul - KSZ9031RNX

Decouple Pins 1, 12, 47

ca1 caz ca3
€100
it
-/~ 10nF 0402 | 10nF 0402 | 10nF 0402
ATUF/16V TANT C

A4
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