ClLock Source

Table 123. 25-MHz Oscillator Specifications

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Frequency 25 MHz
Frequency Tolerance Operational Temperature 50 ppm
Frequency Stability 1 year aging +50 ppm
Rise / Fall Time 20% - 80% 5 ns
Symmetry Duty Cycle 40% 60%
Wt &k
5 g —  ® & 2725T
A T CMOS
AFEEEER ¥ (MHz) 25=F<20 20=F<40 | 40=F<60 B0=F<75
EtE=EEHE *2 (C) —40 ~+85
BERRIEGTERE (x107°5) +50
BREE (V) +3.3+0.1
HEBET EhiERs (mA) 8 15 | 22 25
(+3.3V,25°C)max | A&/ E | (uA) 10
Vou max/Vox min V) 0.1Voo/0.9Voo
Tr max/Tf max (ns) 5/5 (0.1Voo ~ 0.9Vxo)
B > X k) min ~ max (%) 45~55 (at 1/2Voo)
&% (Cl) max (pF) 15
FIEEEERE max (ms) | 10
ARSI e B D (FST1AT—H)
RIEEES NSA6293E
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Schamatic , Connector 2020.5.11

+A2R5V HET1

Hl oH| H] om] R\ s R A
LAN1 m B B B B B B B
(=] i) a =] (=] (=] [u] =]
cq o ocq ™ oq cq [ ] ™
l_. +3R3V .
e — 3101 AXXXXx%xx1x Not implemented
I age- u (5 [l — — — — [ —
———————————————— Ei LPJK4 07 1BWHL
17 M| | | | n| o o o
— — — — — — — —
™ ™y ™ o™ ™ ™ ™ o™
RICHT LED E1 |13 R3151 . 100 R3154 .. 100 g 8| 8| 8| 8| 8 8| 8
G RIGHT LED Al |12 ‘
"@ TD1+ (11 NET1 TXRXP A <6/C>
CT1 |12 C31310.1u
— TD1- |10 so0v 1l & NET1 TERXM A
= 71 <6/C4>
il ™2+ |4 NET1 TXRXD B <6 /Ctn
S cT2 |& £3132p0.1u .
TD2- |5 sov 11 & NET1 TXRIM B
| T6 <6/C4>
il TD3+ |3 NET1 TXRXP C <6/Din
| g CT3 1 C31330.1u
TD3- |2 so0v 1l k- NET1 TERXM C
a7 — <6/D4>
. s NET1 TXRXD D <€ /DA
L cT4 [7 £3134110.1u
N TD4- |9 sov | k NET1 TXRXM D <6/Dd>
LEFT LED K2 [15  R3152 ,,, 100 R31S5 ,,, 100
LEFT LED AZ |16
* TEXRXP/M diff 100 ohm
18 E E E E E E E E BOMHz <--- 62.5MHz(=250Mbps
FREOW
___________ | cq oq oq (5] oq cq oq (5]
| Link/Bctiwve | .
AXXX3%xx1 Not implemented
(5 [l [ — — — [ —
L] (] [ ™ (] = ("4l Lo
u (e o Lo Lo Lo o Lo
— — — — — — — —
w m m| @ | om om om
] a =] =] =] g =] =]
o ] o o o o o o
7T TT T T T T BT 7T ymr1 LEDL OUT 1 e yeas
NETL LED2 OUT 1, _ /0.




Schamatic , PHY

<5/B4s
<5/Bd=

=5/Bd=
=5 /Bd=

=5/Bd=
<5/B4s

<5 /Bd>
<5/Bd>

C3150

25V

i

PIN4Z

_ o TD3103
LED2 : RI-45-LEDF Link/Activity f's)
LEDT @ RI-45-LEDE 1000BASE-T Link Up
NET1 LEDO IN
NET1 LED1 IN <13/C35
NET1 LED2 IN <13/C3»
| NT /PHON
+DZRSV _KET1 [(efgul ¥ TN ] .
T P R AR S S S e nam, zorw, ABTLT Y IHEE
R3120 2.2k
NET1 INTn <13/C3>
NET1 RESETn 13/C6»
TP3101 IInternal Pull-TUp
+D2ZREV NET1
'2?3103 Strap Pin MODE3
R3161 5.6k
S — R3117 .. 0O NET1 REDV <13/C3>
+A1ROV NET1 L an—— PHYI~ATE
T 2-Supply Made 1.2k 1.21':1
+ DPHY address[3:0] R3157 22 NET1 TXEN <13/B6>
ALL : 0000
+D2RSV NET1 FROABI~ATTH
l E=o A Il = ol ) ] = = s ]
+A2R5V_NET1 L s B B B B ] B B B T
T [T I T ] % Eam Ao da
Iﬂm|n| |B|z IDIEEIHIEE
on chip ternmination 300chm ﬁ E g I & E ﬂ B [
"R R e
NET1 TERXD A oppa B a rx p3 |36 R3113 .. 0 NET1 RXD3 <13/C3s
NET1 TERXM A 2l u a Rx Dz |25 R3114 .. O NET1 RXD2 <13/C35
3 {yppazes 1 Rx D122 E3115 ., 0 HETL REDL <13/C3>
NET1 TERXP B gt s _po |22 R3116 ,,, 0 NET1 REDO 13/C3n
NET1 TXRXM B Slop w B S RE_cLE |22 R3118 ., 0 NET1 RXCLE <13/C3>
6 31
VDDLPO 1 DPE2386TIRRGET vDoDiro 3
NET1 TERXD C 7l o ¢ vDDIOZ |20
NET1 TERXM C Cl oTx crx|28 R3111 ,,. 22 NET1 TXCLE <13/C6>
9 \yppazes 2 Tx Do |22 R3107 . 22 HET1 TXDO <13/C6>
NET1 TERXP D 100ap 0 p Tx_p1 |27 R3108 ,,, 23 NET1 TXD1 <13/B6>
NET1 TERXM D 110w Tx D2 |28 R3108 . 22 NET1 TXD2 13/B6>
12ippras ‘g gy - T D3 |25 R3110 ,,, 22 NET1_TXD3 <13/B6=
-l
s [ Eabr B & ol +D2RSV_NET1 FPGASI ~BEME
g fonuSwa3339A
a ERb B
‘:’ EWLE8E88REREEER §UnusedPinsi’LE
o :l :Jﬂ FEEEE glg o= $ Internal Pull-UpfEfi, SERSEEALERE
m
ad TP3104
: @ +D2RSV_NET1
+ 1lkchm
< R3118 ,,, 2.2k
H l NET1 MDIO <13/C6>
2 HETL MDC <13/Cé>
i
™
3151 g 03149== 27p CLE25MH= MNET1 <12/B8>
0.1u B 95
-
Ly A O
m e b
(4] ™
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Schamatic , Power Supply +1.0V

RE202
DNT
VCC_PHY_CORE R6209  DNI RE203 7J7
LAN1/LAN2 /TEST +1.0V DM 1 A
10k
+1. 8V Oohm
TP&201
FROM P3 +1R8V or +1ROV TO P§/7/10
ICs201
VCC PHY CORE §R52{M R&205
- T 1k 1k +1ROV_PHY COM1
R6209 DNI I CE ADJ 5 RE206
[ GND2 GND1 10k
TPS62130 B6201 Ah 0 4 SLEEV INL _ . VDD VOUT - +1R0%, LDO OOTL R6207 A DNI +20ma (170
320mA (TYP) 20132 l cs201 C6202 2012 430m£m
430mA (MAX) 10u B11738001D-E2-FE 10u R6208 Iy ]
16V T 16V +1.0V
I 1608 1508 2012 -5%/
Vout = Vadj * ( R1 / R2 + 1 )
=1x ( 0.5k / 10k + 1)
= 1.05V
PHYD A ritd8id-5%, +15. KT 7S AFAICT-7 7@y
CE PIN PULL-DOWN REGISTCOR 1.5Mohm (MIN) el -
CE Vih(min) = 1.0V BEFOv 75 ERLTESICEET S
CE Vil(max] = 0.4V VCC_PHY_CORE A0V AL
R6207 DNI Oohm
from P26
R6208 Oohm DNI

+1ROV_PHY COM1

+A1ROV_NET1
C3107

106. 6mA (typ)
NFM18PC225B1A3D 143 .3k fmaz)
13 max
2 2-2u c3108
lov 10u 3137

18V 0.01

2020.5.6



Schamatic , Power Supply +2.5V

REX02 ReQ03

10k 10k
LAN]1 /LANZ /TEST
REOO4 i
10k -
2IE5V 1
CE FIN DULL-DOWN EECISTOR 1.5Mokm (MIN) RECOS —
10Kk :
FROM §3 5 TO T&/7/10
ICEMOL
s3mIW = REO0E
10k +IRSV_PHEHY COM1
‘{ I B ADLT E&00T
T GHD2 GHD1 T 1ok
RE001 ApR o =lady SE - VIO VOIrT T L e i | REQOE TYen o ; )
S10mA{TYF) 20132 CenoL Cennz 201z S10mA (TYD )
S0 0mk {MAT) Lo R11T7330010-E21-FE Lo FonmR paxy
' 16¥ fEEEEEE RS 16¥
1508 1508 STEV o

Vout = Vadj * { EL f R2 + 1]
= 1lx [ 30k f 20k 4+ 1}
= 2.5V

from P26

+D2R5V_NET1

+2R5V_PHY COM1
©3101 33mh (typ)
NFM18PC225B1A3D 50mA (max)
N
g 2-20 C3102
1ov 10u C©3135
T 1&V 0.01u
1608
T
+A2R5V_NET1
3103 136mA (typ)
typ
NFM18PC225B1A3D 1.5.0mA (max)
C3104
10u 03136
16V 0.01u

1608
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2020.5.11

PCB Layout (Layerl)

No3
TEST (F
C D A B C

Nod
TEST P1 P3 P4

C D A B C [} A B C [}

P
D
200 i lro 210 rei. fZu.l 1£2.0 [~ e 240 1£e 224 1309 20.0 fl1l.a rzl. fao.48
7333 7169 -7231 7305 -73es 723z 7220 47315 741 7277 7220 -7328|  -TA24 7317 o739z 7438  -T460 7163 7208 7476
P
D

s}
o
s}

7353

-7325 222 -T52.6 -7414 -739.1 -T23.6

-T22.8 -723.2 -738.9 -7293 -T33 -T15.3 -742 -731.7 -T345 -T33.9 -754.5

057%

TEST P1 (LAN1) P2 (LAN2) P3 (LAN4) P1 (LAN4)




2020.5.6

PCB Layout (Layerl & Layer?)

Layerl : Trace
Layer2 : GND Plane .
slit

. JeAnEAk anmn . T aEED a" Iu.I'II“.C)

Uuuuu -
enAnNn _ cnAann - o L cnAnn
a? Je a? : : : (oo @ :
TN r VUV WU - 5 - yaE== T o .
i - D N . Ea 2 a
B F A= = B -39 ] 3D & B -39
cocoC ;a 0 0 O i e = = % 0 ::3
1 D a0 fiReo E 2o 3
= =6 U =, = =

= |
nRIRR" AR~ AN ” -

< RATRRTARCAA paanneantant e

.u|u1u|:{} 3“[3 T QU|ulule||Q [ b, & J”’ ‘D N

o auun O =

Ct1d CIcd G Crad c:n::ac:n:@ O cuiDer1d o@uwcw@

i B < A e i N I A e ] < I [ - K3 L S N (O [ . L C. O (I [ e b D <2 [l e i O (O [ e CAac. .
Cr1D CID .. 1D & 1D C 1D C 1D C1D CK1Dd C 1D E
+ 3 2 C- O N (I [ ] 3 LC- + 3 A C-o =3 [ C- ] M E- G N > i) ] AL~ «+ 3 A Ce « 1 Y L




Clock Distribution

<10/E8=> '['_O T ES T

+3R3V
C4005
NFM18PC225B1A3D
C4004 | 0.1u +3R3V CLE1 ) 13
1T ¥ _____ | J_ C4008 5 2-2u
| CLE 25MHz 10 1ov
TP4008 ghaoLl 1';-’
I+ o 10k IC4001 1608 TP4005
iler voD |4 J' CDCLVC1103PWR
2|onp our |2 CLE25MHz COMO  B4001 .. 33 . 1 orgIy v l® R4003 ,,, 22 - CLE25MHz NETS
2l1e (o] LA
— X2001 R4002 ., 22 CLE25MHz COM1 : Yo VoD : C4001 ” 0.1lu Pso0s . CLxzSums NETL
2725T-25.000000M-NSA6293E J”— GND Y2 A <6/E8=>
CHOSHHi 7T 1@-EH -» OUTPUT ON T
1G=H -> OUTPUT OFF (Low)
ST H @ output ON
L : High impedance
open : output ON
C4006 $3R3V
NPM18PC225B1A3D
+3RIV_CLE2 1 3 -|—
C4009 5 2-2u
10u 10V
ZR4012 16v
2 10k 1C4002 1608 TP4007
CDCLVC1103PWR
1 orgIy v l® R4006 22 e SYS CLEK25MHz <17/8B2>
1@ ne -
R4005 ,,, 33 CLE25MHz COM2 3., vop |8 c4002 It 0.1u
4| onp vz |5 R4007 ,,, 22 CLE25MHz NET2 <7/Da>
71}7_ o
c4007 13RIV
NFM18PC225B1A3D
+3RIV_CLE3 i 1__ 13 T
C4010 p 2-2u
10u 10V
~R4013 16V
7 10k 104003 I 1608 TP4004
CDCLVC1103PWR
1 orgIy v l® R4008 . 22 - CLE25MHz NET4 <8/D8>
2l1a Netl . o
3 Yo VDD & C4003 ” 0.1u J
4| @ ¥a R4009 . 22 . CLE25MHz_NETS <11/D8>
,Jj —— TP4003
R4010 .. 22 CLE25MHz NET3 <8/E8>

to P1

to FPGA
to P2

to P4

to P3
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2020.5.19

Clock Distribution
TP4001:CLK25MHZ NET1 TP4008

YOKOGAWA 2019/01/10 21:09:12 Normal

Stopped 1135 H IntP 2.5TS/s
= Main 230 k 10ns/di

ga\n 'Wﬁlgger ime: 2019701710 21:12:29.76 Number of Data: 260,000 Sampling Interval: 400 00fs
roup

10H Sampling Tterval 40000f Max(C1)
S0 Lo [10.00rs/div] = 3370mv
: AL Min{C1)
-70mV
P-P(C1)
3440mv
Hi-Low(C1)
3370mv
Freq({C1)
25.00025MHz
1/FR{C1)
39.9996ns
+Width(C1)
19.8564ns

Edge
: : : : : : [I— cH1 £

-500.00m i : : : : : : [ — 1650mv
NoOUD) - 43889n B : DC OFF

CAF [NUM




20l pp TX D1 2] R3108 .. 22 NET1 TXD1 <13/B6>
11y p Tx D2 |26 R3109 .. 22 NET1 TXD2 <13/B6>
A2 pprag WP TX D3 |25 R3110 . 22 NET1 TED3 <13/B6>
E E 4B 6 g o +D2R5V_NET1 FPGAE|~ACE
SormuvAwBERaEsaan a4
B ww8E8BEEEEEE =| Unused Pins &8
ﬂjﬂ NEEEBRE ;Jm ME < Internal Pull-Upfehi, SHADERugIIER% R
TP3104
o i +D2R5V_NET1
—
™
| ™ R3119 ,, 2.2k |
NET1 MDIO <11/C6>
NET1 MDC <13/C6>
c3las) 27p CLE25MHz NET1 , _ o ;e
2% YOKOGA) | 19/10/11 15:38:25 Normal @ Count
= stopped | | 7 W IntP 2.5T5/s Infinite(0)
T S I
m E- ™
] ™
Display
OFF ON
Yellow

Vh=1.77V
VI=0.05V

Mode

Continuous
Statistics

i
High(C1) . Low(C1)
‘Max g ‘Max

Min . in
:Mean 1.77000 ¥ ‘Mean

v 0.00000 V H
:Cnt 1 :Cht

47.5000mV Threshold
0.00000 V Setup
1

[CHL INPUT ]
DC Full

1.00 V/div
10:1 DCOFF A

cH1 £
1.00 v

2020.5.19



Clock Distribution 2020.5.19

TP4002:CLK25MHZ_NET? TP4003:CLK25MHZ_NET3

YOKOGAWA 2019/01/10 21:14:17 Normal © YOKOGAWA 2019/01/10 21:15:07
Stopped 2132 H

Normal &
IntP 2.5T5/s | Stopped 269 H IntP 2.5T5/s |
Main ;250 k fdi I

Main 230 k

Max(C1)
3370mY

3430mY 3440mVY
Hi-Low({C1) Hi-Low({C1)

3360mY 3360mY
Freq(C1)

Freq{C1)
24.99638MHz 25.00650MHz
1/FR{C1)

1/FR(C1)
40.0058ns 39.9396ns
+Width(C1) +Width(C1)
19.5616ns [ 19.4020ns

CHI INPUT Edge CH1 INPUT Edge
DC Full cH1 £ DC Full cH1 £
500mY /div 1650mV 500mv/div 1650my
10:1 DC OFF  # 10:1

DC OFF ##



Clock Distribution 2020.5.19

TP4004.CLK25MHZ_NET4 TP4005:CLKZ2bMHZ_NETH

YOKOGAWA 2019/01,/10 21:16:05 Normal O YOKOGAWA 2019/01/10 21:17:03

Mormal &
Stopped 163 T IntP 2.5TS/s Stopped 506 IntP 2.5TS/s

ain 1 250 k

Max(C1)
3370mv
Min{C1)
-70my
P-P(C1)
3440mv
Hi-Low(C1)
3360mVv
Freq(C1)
25.00200MHz
1/FR(C1)
39.9968ns
+Width(C1)
19.4628ns

Edge

CcH1 £
1650my

DC OFF 74

Max(C1)
3370mv
Min{C1)
-F0mv
P-P(C1)
3440my
Hi-Low{C1)
3360mY
Freq(C1)
25.00050MHz
1/FR(C1)
39.9992ns
+Width{C1)
19.6736ns

Edge

cH1 £
1650mv

DC OFF ##
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Clock Distribution
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Power Supply Tree 2020.5.19

IC1201
0.41A(TYP) 1.47A(TYP)
+13.15V 0.44A(MAX) DCDC 1.66A(MAX)
ﬁr TPC8124 > +3.3V
0.61A(TY! »| [ TPS62130ARGTT]
0.66A(MAX) +2R5V_PHY_COM!1
! CHO0t 0TI e e
SOFT 0.51A(TYP) ' TUFL PHY
START 0.60AMAX) > R 1;23'25/0 0] EFC -
| — _ J
) A2RBV_NET#
FIL --—> VDi[D)HAzPs
3iHFC (TEST/LAN1/LANZ)
16101 +2R5V_PHY COM2 T—m—m— ~ ~
=5 01A(TYP) D2R5V_NET# ,———
0.51A(TYP) R 0.15AMAX)  FIL [} PHY
060AMAX) | oy 1;%32)/0 0] EFC -
| —— _ J
A2R5V_NET#  ——
FL hpl
3iHFC (LAN3/LAN4/CONT)
| —— _ J
1C1401 0.65A(TYP)
0.87A(MAX)  1C6201 0.32A(TYP) 5 /ooy NET#
0.10A(TYP bebe LDO OAAMAI 5 PHY
0-12A((MAX)) »  +ovor+iey | — e +1.0V F——— > meo \DD1PO
: [ TPS62130ARGTT] [R1173S001D] ’_> m i i )
If the performance is not ¢
good, setit to + 1.8V 0.32A(TYP)
output and supply 1.0V 1C6301 :
of the latter LDO to the 0.43A(MAX) A1ROV_NET#
LDO FIL PHY
PHY. *—P +1.0V - — — — ] VDD1PO
[R1 1 738001 D] (LAN3/LAN4/CONT)
[ 2
IC1101
0.97(TYP)
0.10A(TYP) Ef?\? 1.09A(MAX) +1R1V_FPGA R
0.1 1A(MAX) d [ EN2é42Q| ] 1.07A(MAX) VCCINT

14



a 2020/5/19
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6o 60
— - * 0o 0o

®
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