HLB_SAL

( | | | |
( | | | |
CCAU % 25
FERRIT C150 | C151 C152 | C153 | C154

1.1
o 47uF | 47uF | 47uF | 47uF | 47uF
1IC100GS1
vee vce 2.5
vCce vCC GND GND GND GND GND L J
vce vee 100
vee vee C120 1L o vop |-&
vee vee  oonF 21 ne clk- p2—CLK 126 C
vce vce n 31 GND  Clk+ P4 CIK 125 T
vee vee
vcc vce SS032L.2A481-125.000M LVDS
vce vce GND GND
vee vce
Connector to MSU board CON100
01 01 02 B2 vi33v
P15 DO 03 04 TCK 2 5
VCCAUX VCCAUX 03 04 2!
VCCAUX VCCAUX —F8 ™S 05 | o2 o |06 TDI
07 1 o7 08 B 101
. RP_11 09 | g9 10 |0 _IN c121 1L o vop |8
GND GND RN_11 1L g 2 _IN foone 1 NC clk- p2—CGLK 200 C
GND GND 13 1 13 14 [ 14 n 3 1 GND  Clk+ 4 CIK200T
GND GND TP_11 5 e e |16 N
GND GND TN _11 17 17 18 18 V_IN SS032L.2A271-200.000M LVDS
GND GND 19 1 19 20 |20 4 GND GND
GND GND I1VDS 0 C 21 21 2 22 IVDS 5 C
GND GND IVDS 0 T gg 23 24 gg IVDS 5 T
GND GND o251 25 26 |20 4
GND GND LVDS 1.C 21 { 57 28 |28 u
GND GND IVDS 1 T 29 29 30 30 LVDS 6 T
GND GND o311 31 3 -2
GND GND LVDS 2 C 33 33 34 34 LVDS 7 C
GND GND LVDS 2. T B {5 36 |35 ]
GND GND »% 37 38 |8
GND GND L 81 30 a0 |40 LVDS 8 C
GND GND IVDS 3 T e 41 42 Zi IVDS 8 T
GND GND 43 ag |24 4
GND GND LVDS 4 C 45 45 46 46 1VDS 9 C
GND GND LVDS 4 T 47 47 48 48 IVDS 9 T
GND GND o249 { 49 50 20 4
GND GND
GND GND ERMB8-025-XX.X-X-pV-XX
GND GND
GND GND 1 1
GND GND GND GND
GND GND
GND GND
GND GND
GND GND FIDUCIAL FIDUCIAL FIDUCIAL FIDUCIAL
GND GND )
GND GND GPIO/expansion header
GND GND also for logic analyzer
GND GND . f\ f\ f\
GND GND _GPIOO 1} ]2 GPIO1
GND GND _GPIO2 31 14 GPIO3 \J \\J \\J top layer
GND GND _GPIO4 51 _16 GPIO5
GND GND _GPIOR 71 18 GPIO7
GND GND 4GELQ8;1?_ -%GELQL
GND GND _GPIO10 1} 12 GPIO11
GND GND _GPIO12 13} _114 GPIO13 FID100 FID101 FID102 FID103
GND GND _GPIO14 150 116 GPIO15
GND GND 17 18
v 33v[ 19 20 v 33 EIDUCIAI EIDUCIAI EIDUCIAI EIDUCIAI
21 22
2 syl 23 24 W 25
FPGA core supply M
L conton _L f\ f\ f\
GND GND GND kJ \\J \\J bottom layer

CCAU FID110 FID111 FID112 FID113

J_CWOO_LCWM _LC102_LC103_LC104_LC105

I’I OOnFI’I OOnFI’I OOnFI OOHFI OuF I 00nF

GND GND GND GND GND GND

1.1
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C202

I100nF

GND

IC100GS;

C201
100nFI10nF
GND GND
\c100:
ci1
VCCI00 PT65B_PCLKCO 0 ST
VCCIO0 PT65A_PCLKT0_0 B’
PT638_PCLKCO 1 211
PT63A_PCLKTO 1 (—A10
PT60B_GR_PCLK0 0 (B
PT60A_GR_PCLKO 1 [—A2
pT5es |-C10
pTseA B9
PTSeB |-=10
prsea D1
prsan 1S9
pr208 |—E9
PT20A |22
PT18B |-A2
pT1sa AL
pTisa -G8
pT13B |28
PT1sB |28
PT13A |-£2
PT11B |-SL
PT11A |-C8
pros 21
1o (L
pren (28
PTeA £
PT48_ULC_GPLLIC_IN |58

PT4A_ULC_GPLL1_T_IN

VCCIO1PT121B_URC_GPLL1C_IN
VCCIO1PT121A_URC_GPLLAT_IN
PT1198

PT119A

PT116B

PT116A

PT114B

PT114A

PT112B

PT112A

PT110B

PT110A

PT1078

PT107A

PT1058

PT105A

PT103A

PT85B

PT85A

PT83B

PT83A

PT80B

PT80A

PT78B

PT78A

PT76B

PT76A
PT74B_GR_PCLK1_1
PT74A_GR_PCLK1_0
PT71B_PCLKC1_0
PT71A_PCLKT1_0
PT69B_PCLKC1_1
PT69A_PCLKT1_1

LFE25UM5G-85

B20
A19

B19

A18

B18

A17

Cc17

B17

D16

Cc16

B16

A16

E15
D15

C15

B15

A15

E14

D14

C14

Al14

E13

D13

C13

B13

A13

A12

E12

D12

Cc12

B12

EN
D11

NO LVDS AVAILABLE

LFE25UM5G-85

NO LVDS AVAILABLE

C203 | C204 | C205

IOOnTOOnTOnF

GND GND GND

IC100GS4

VCCIO2 PR44D_PCLKC2_0
VCCI02 PR44C_PCLKT2_0
VCCI02 PR44B_PCLKC2_1
PR44A_PCLKT2_1
PR41D
PR41C_GR_PCLK2_0
PR41B
PR41A_GR_PCLK2_1
PR38D

PR38C

PR38B

PR38A

PR35D

PR35C_VREF1_2

PR35B

PR35A

PR29B

PR29A

PR20D

PR20C

PR20B

PR20A

PR17D

PR17C

PR17B

PR17A

PR14D

PR14C

PR14B

PR14A

PR11D

PRI1C
PR11B_URC_GPLLOC_IN
PR11A_URC_GPLLOT_IN

F19 VDS 3
E20 VDS 3

LFE25UM5G-85
A/B are true LVDS

C206 | C207 | C208

ImomfImnF Imomf

GND GND GND

1C100G:

VCCIO3 PR92D_LRC_GPLLOC_IN
VCCIO3 PR92C_LRC_GPLLOT_IN
vCClo3 PR92B
PR92A

PR89D

PR89C

PR89B

PR89A

PR86D

PR86C

PR86B

PR86A

PR83D

PR83C

PR83B

PR83A

PR77A

PR56D

PR56C
PR56B_VREF1_3
PR56A

PR53D

PR53C

PR53B

PR53A

PR50D
PR50C_GR_PCLK3_1
PR50B
PR50A_GR_PCLK3_0
PR47D_PCLKC3_0
PR47C_PCLKT3_0
PR47B_PCLKC3_1
PR47A_PCLKT3_1

T17
u16

u17
u18

T18
u19

R18

T19
u20

T20
R20

P20

P18
P19

N20 VDS 5
N19 VDS 5
T16 o

R17

R16

P16
N17

P17

N18

| Mm17
N16
| M1i8
L18
| L17
| L16
M19
| L19

M20 VDS
L20 VDS 0

LFE25UM5G-85
A/B are true LVDS
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10k0

©
C300 IS REPROGRAM
C302 é DONE N
100nF INIT
100nFIOnF E S Procrau SPLMOSI
GND SP_WP
GND GND CFG1 SPLHOID &
1C100GS6 3 CFGO SPI_SCLK 8
VCCIo6 PL47D_PCLKC6 0 |—C1 GPIO1 IC100GS . 303 TCK &
VCCIO6 pL47C_PCLKTe 0 (—H2LED3 veeio? PLIID (23 =
VCCIo6 PL47B_PCLKC6_1 |EL GPIO3 vceio? pLITC B2 o )
PL47A_PCLKT6 1 2 GBIO2 VCCIO7 PL11B_ULC GPLLOC IN (A3 GLK 125 C_ I100nF 3 §§ 28 EE 22l|e configuration stuff - CFG[2:0], SP!, legacy signals
pLsop [K3 SEP LED YELLOW PL11A_ULC_GPLLOT_IN A4 GLK 125 T eUx U PUx 2L 2LS
PL50C_GR_POLKG 1 |43 SEPIEDRED i |B3_GPIG14 — GND
| J4 GPIOO | B4
PL50A_GR_PCLK6_0 PL14B
= olsip | KT LEDD PL14A |C2 P10 [\ cci08 ms U TIMS 4o GND GND GND GND GND
pLssc |-HL TEST pLi7D (D2 P9 1 vccios Tek I TCK o8
PLs3B |——LED2 pLizC |22 B
pLssa K2 LED1 PLITB 20 o (Y4 TDO o 3.
pLS6D L5 pLi7A [-E4
PLs6C [ pL2op (—E5 crez B4 __CFG2 ¢ N
| KS | ES | 4 CFG1
PL56B_VREF1_6 PL20C CFG1 =l e
PLsGA (K4 PL2og [£3 cFeo [Jt—CEGO s N 5
pL77A |2 pL20A |2 DONE [—~3_DONE____ —V 33V 31 A wypp (2 V3V
pLeaD |E2 pL3sp -2 GPIO10 NPROGRAM W3 PROGRAM EXT_REI QAD 1 B v 4 0RO
PL83C % PL35C_VREF1_7 %GM NINIT %—N—T— o c onp |2
|- NS | BT GPIO11 £
PLE3B N2 PLsse B1 CCLK_MCLK/SCK (43 _ S R318
PL83A [ PL35A —GM—H PB18A_WRITEN R ¢ 7aLvC1GST END
pLesD |2 SDA ____ pLasp |-EL GPIOS PB158_DOUT/CSON [—R3 o
plsee | L3 _SFP 1ED_GREEN plase | D2_GPIOR P oo |02 S FPGA reload logic
PL86B %ALJ—S PLggs —D1-GRIOZT P[15A_HOLDN/DI/BUSY/CSSPIN/CEN (—F2—SPLCS =
pLesA N3 SEP TXDI! pL3sa |—C1 GPIO9 PB13A_SN/CSN |12 o push button for development only
pLeop |-N1 SFP_RATESEL pLatp (H3 PB11B_DOMOSIIO0 |2 SPLMOSI
pLgoc Ll SCI PL41C_GR_PCLK7_0 | _H5 "PB9B_D2/102 | Y2 SPILwp < push button will ALWAYS reload SELECT=0 SPI FlashROM
pLeoB M1 SEP_MODDEF1 PL4TB |85 PB11A_D1MISONO1 |2 SPL MISO
PLeoa |-R2_SEP_LOS. PL41A_GR PCLK7 1 |1 PB9A D103 |~ —SPLHOLD GND
PLO2D_LLC GPLLOC_IN [—E2 PL44D_PCLKC7_0 TGELQG— PB6B_D4/MOS12/104 ?EF—ERQQRAM—
PL92C_LLC_GPLLOT_IN |-E3 SEP TXFAULT PL44C_PCLKT7 0 |2 GPIO4 PB4B_D6/106 |[—-
pLo2B |-E2—SEP_MODDEF2 PL44B_PCLKC7_1 % PB6A_D5MISO2/105 |21 SPL OVERRIDE
pLo2a [—ELSEP_MODDEFO PL44A_PCLKT7 1 |32 PB4A_D7/107 R Lo

LFE25UM5G-85 LFE25UM5G-85 _LCIMO_LCSH _LC31ZLC313LC314LC315_LC316
1

SPI boot selection

R319

YELLOW credits to Jan Michel (MDC MBO)

1k0 LED301

will select first SPI FlashROM after power up

or longer power down. 1C301 1C303
3 5 1 [ == 8 V33V
SELECT=1is held for ~5s SPLCS 1 Q VDS 4 SPl CSO SPL_MISO 2 28 % 7 SPI HOLD
boot sequence will typically take 500ms SP| SEIECT 61 c oenp 2 _SPlLwp 3 | W; 3 scLk |-&—SPLSCILK
4 | 5 SPIL MOSI
ND I -
= i 74LVC1G57 ﬂ_ SELECT=1 © 08
SPI QVERRIDE 1Né;gg F—90 S § GND GND 1S25LP032D
R322 - & J TR301 . GND
V_3 3V py D304 BSS123 1030 1C304
YT iNaf48 SPLCS 3 A VDD i vV 3 3V SP| CS1 ; s vee g V3 3V
user LEDs oz olg ) B v 24S_EI:QSJ; —sprmiso 21 55, ,Forp | L SBLHOID
Sl le 2| |2 simulation checked _ 6 I ¢ oD —SPLWP 3 | wp, “scik [-S—SPLSCIK
short power cycle (~1s) keeps SELECT=1 el o 4 1 GND s |5 SPLMOSI
74LVC1G58 SELECT=0 °
long power cycle (~10s) changes to SELECT=0 304 GND GND 1S25LP032D
GND
DO NOT GO BELOW ~5s to allow safe
booting with SELECT=1 10uF
GND GND GND
3 3V, .
1K0 spare chip for SFP T measurement ShY
o 3[|2
R325 4 sc.  wvop (2 &«
SDA  ADDO
timing measurement point 2 | GND  ALERT 23—
legacy DONE LED TS TS
50RO CON300 = g:;m[]g s
['4 o 12C 0x92/0x93
1K0 T/UID chip
TMPY
R326 SCL 11 sc.  vop |2 .
SO o SN U TITLE: pone_ecp5_022_best values checked
+—21{ GND ALERT |2 : R
— J_ Document Number: REV:
GND GND GND GND 12C 0x90/0x91 GND
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used for 1.1V / 1.05V

R460
—

53047-02 S DNU
CON400-1 _IN 3 3 2 viN vout |4 : _143VX —}— V13
CON400-2 L] en vouT R450
8 1 ssiR FB ]
She 32 | GnD PG E for checking DC/DC operation
S =
x C400 | C401 | C402 1C400 C403 | C404  add ORO if DC/C is verified
8z 10uF 10uF 100nF 10uF 10uF
‘D"E Vo =0.8V (1 + R1/R2) b
¥ ['4 Vo = 1.300V
2 ° P
50ms RampUp
GND GND GND GND GND GND GND GND GND
3.4V: 39k0 / 12k0
V_IN = 5.5V max! Vo = 0.8V (1 + R1/R2) alo
Vo =3.446V S
x]¥ 62uA
1M721700 1cd01
3 3 81 vin ss L
e, o s [2 used for 3.3V / 2.5V
VoS PG [——
5] enp B By |4 : v_a_syx  ONU
DC/DC regulators should be equalized R451
for series production, in case availability o o
of parts changes back to "normal”. C405 | C406 a = C407_[C408 ahe €409 | for checking DC/DC operation
- 3 3
10uF | 10uF 10uF |10uF &L= 100nF add ORO if DC/C is verified
4 4 L 43ms RampUp
GND GND GND GNDGND GND GND GND GND
MAX11609EEE
Vref=2.048V _1 [ per vpp |16 5 3.3V
5 ne oND | Cc410
21 Ne SDA SDA
41 N scL 2 1 SCL
AINO 51 ano AINT |2 1AINT IOOnF
_AIN1 6 | ANg AING 1| AING
—AN2__ 7§ ANz AIN5 101 AINS GND
—AN3 8 Ang AN [F2-AINA
1C410 4
connected to T/UID chip G
statemachine changes needed  12C 0x66/0x67
@
@a o - N @ ~
8 g & g g g
- 0RO ¥ 0RO ¥ 0RO ¥ 0RO ¥ 0RO
- F [ = = [=
o R430 R433 R436 R439 R445
o | < ~ o ©
£ ol |2 ol |12 ol |12 =2 =l |2
3 EO 2l 2l 2tz 2z
? AIN3 AIN2 AIN1 AINO AIN4
8
] o 1) @ < ~
k7t ol [2 ol |12 ol [2 = (2 5| (S
g ERE shs Fhs Fhe U
o
i
o
GND GND GND GND GND
1:3=>1.67V/5V0 1:2=>3.5V/1.75V 1:2 =>3.3V/1.65V 1:2 =>2.5V/1.25V 1:3 =>3.0V/2.0V
T s
3 [=
o
g 5 0RO
5 = o—V 13V — AIN7
@ R442
= ] 1C407
3 5 0RO
- o V11V — AING
> R443
2 ©
@ g 0RO “| MCP9701A
g B 1
S R444 pin compatible to LM60

GND

GND
temperature sensor for SFP

in case SFP does not feature TC

CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P!  V_1_1 1.1
1C403 DNU
V_1.3 A22 |y pc |£2 2 for checking LDO operation
V_IN D2 BIAS ouT E add ORO after verification
Cc411 | ca12 C413 E2 | oy . €415 C416
10uF | 10uF 10uF D1 | g oD 10uF| 10uF
C414 NCP59744
10nF Vo =0.8V (1 +R1/R2)
Vout = 1.100V
GND GND GND GND GND GND GND
CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P! R461
0 — V_1.0
1C404 NG
V.13 a2 o oo lc2 DNU
o for checking LDO operation
AN D2 ) gias out =
- add ORO after verification
C417 | c418 C419 E2 | oy . C421| c422
10uF | 10uF ] 10uF D1 | g GND Trour] 10uF
C420 NCP59744
10nF Vo =0.8V (1 +R1/R2)
Vout = 1.005V
GND GND GND GND GND GND GND
CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P! R462
V_2.5 — 2.5
IC405 NG
V_3 5V A22 [y s DN
_ for checking LDO operation
V_IN D2 T
-~ BIAS our o C427| C428  add ORO after verification
C423 | c424 C425 E2 | oy . = ==
- 10uF| 10uF
10uF | 10uF 10uF D1 | g oD
C426 NCP59744
10nF Vo =0.8V (1 + R1/R2)
Vout = 2.500V
GND GND GND GND GND GND GND
CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P! R463
V_3.3 33
IC406
35 A2 [ oo DNU
0 o for checking LDO operation
- BIA N
S our =~ add ORO after verification
C429 | C430 C431 E2 | oy . C433 C434
10uF | 10uF 10uF D1 | g GND 10uF| 10uF
C432 NCP59744
10nF Vo =0.8V (1 + R1/R2)
Vout = 3.300V
GND GND GND GND GND GND GND
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%
C500 | C501 | C502 J_CSOS J_CSO4 J_CSOSJ_CS% J_CSCN J_CSOB
1

100nF | 10nF | 100nF

GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
1C100GS
L500
2.5 mamV/CCAUXA AT vecAUXAT HDTXPO_D1CH0 |13 TR10
FERRIT Fie| VecAuXat HDTXNO_D1CHO :)Hrm—
Ut vecat HDRXPO_D1CHO TEP—_'LO—
| VecAt HDRXNO_D1CHO :)WEN:LO—
T3] VCCHTX0_D1CHHDTXPO_D1CH1 WILU—
$=15 VCCHRX0O_DICHBIDTXNO_D1CH1 :)TT-N:U—
$—2— VCCHRX1_DICHHDRXPO_D1CH1 Y14RPTU—
¢ 14 1 VCCHTX1_D1CHHDRXNO_D1CH1 DY RN 11
REFCLKP_D1 |19 _CP 1
WA { RESERVED REFCLKN_D1 [DW20 _CN. 1
1.1 % _SERDES
FERRIT
V10 I yccAUXAD HDTXPO_DOCHO %‘E&Jﬂ_e
1 VCCAUXAD HDTXNO_DOCHO 3755—"'—'5‘:‘10—9
L501 | vecao HDRXPO_DOCHO /—EP—QD—QYG -
1.0 CCA 22— vceao HDRXNO_DOCHO :)WENJIO—Q
FERRIT $—-— VCCHTX0_DOCHGHDTXPO_DOCH1 H
$—c— VCCHRX0_DOCHHDTXNO_DOCH1 :)W—INJ—"—
$—5] VCCHRX1_DOCHHDRXPO_DOCH1 TEP—J)J—
VCCHTX1_DOCHHDRXNO_DOCH1 [O¥8 RN 01
Y11
REFCLKP_DO |11 _CPQ
W10 1 ReservED REFCLKN Do Y12 CN.O

LFE25UM5G-85

o
e
NZ
2
SEP_MODDEF2 A
SEP_MODDEF1 -0

SFP_MQDDEFQ

SFP_LFD _RED
SFP_| FD_GRFEN

SFP status lines

TPERZEERS00

L503

c515 | c517 | cs1e FERRIT

IOnF Iﬂ)onFImuF

GND GND GND

SFP power - can be changed to 2.5V in case

L504

cc T RV

_Lc519j_0520_Lc518 FERRIT

IOnFIOOnFIOuF

GND GND GND

_—

__ SEP_TXEAUIT 2 [ 1yrmur o L2__SER_TXDIS
__RNOO 2| el 1o, |19 TP 00 INVERT!
— RP OO 13| gp, o+ |18 TN 00  INVERT!

MOD_DEF2 W
MOD_DEF1 643E&J&AD_D_JZ)_F_F_L
mop_peFo |8 SFP_MODDFFQ.

— _SFP1O0S =~ 81 ps RATE_SEL | 7 SFP RATESF|
CHASSISO | ¢ onp veoR |18 VCCR
C_GND veeT (16 veeT
CHA - -
A C_GND ;
C_GND VEE_T
CHA C_GND VEE_T [T
CHA oo VEET 20 DEF2 = SDA
gHA C_GND N _
HA! G GND VEE_R 9 DEF1=SCL
CHA! C_GND VEER |9
CHA! - - 11 DEFO = module present
crasdisto | S-8NP VEER My
C_GND VEE_R
GND

3.3V standard SerDes connector

can be changed easily to 2.5V operation in case of very low power SFP

53047-04
—V33V  CON500-1

CON500-2
CON500-3
CONS500-4

GND

12C auxiliary connector for UID programming
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—xvaav 1[Z7712 xanp
AXIQK; < 3 om -JIMS;A
CONGOO XTD. Sla 16 XTDO XV 3 IN JLLN——-53()C4CZ&%203—1
01 f o1 o2 {92 Xv33V L T - _XGND___ ¢Oneos2
03 | 03 o4 4 XTCK CON602 :
05 05 o6 6 XTDI she she
o 07 { o7 08 |98 JTAG connector 3l |= 3| |= CON604
00 | o9 10 |10 . 4 r a
R 12 |12 XV_IN =
- oz
18 1 13 14 |4 SO 3
w
15145 16 [ _IN - Qi
171 47 18 L8 A — FAVAnm rAVAn(4
o9 f 19 20 |20 1 2 > -0 5.0V .. 5.5V input
21 21 22 22 IVDS 5 C XRP 11 3 4 XTP_11
2 1 23 24 22 DS 5T XRN 11 5 6 XTN 11 NO PROTECTION!
b 25 1 o5 26 |20 4 7 8 JTAG supply input supply
27 | 57 28 |28 XLVDS 6 C 9 10
29 29 30 30 XIVDS 6 T XIVDS 0 C 1 12 XLVDS 5 C
o 31 | 34 32 |32 4 XIVDS 0 T 13 14 XIVDS 5 T
33 | 33 34 |34 IVDS 7 C 15 16
35 35 36 36 IVDS 7 T XIVDS 1 C 17 18 X1VDS 6 C
o 37 | 37 38 |38 4 XIVDS 1 T 19 20 XIVDS 6 T
39 | 39 a0 |40 IVDS 8 C 21 22
41 41 42 42 IVDS 8 T XIVDS 2 C 23 24 XIVDS 7 C
43 | 43 I —XIvDS 2 T | 254 26 XIVDS 7 T
45 1 45 46 |46 XLVDS 9 C 27 28
A7 1 47 48 |48 LVDS 9 T 3¢ 29 30 XIVDS_8 C
49 50 XIVDS 3 T 31 32 XIVDS 8 T
1% 11 xewnn == 33 34 ==
ERF8-025-05.0-S-DV-TR XIVDS 4 C 35 -] 36 X1VDS 9 C
XLVDS 4 T 37 38 XLVDS 9 T
main module connector 39 40
_XGND ] — L_XGND
used for LVDS, JTAG, power and SerDes CONG601
pinheader for testing
EIDUCIAL EIDUCIAL
FID600 FID601
FIDUCIAL FIDUCIAI
FID610 FID611
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