
top layer

bottom layer

Connector to MSU board

GPIO/expansion header
also for logic analyzer

LVDS

LVDS

FPGA core supply

values checked

GND GND

100nF

GND

10nF

GND

100nF

GND

10nF

GND

10nF

GND

100nF

GND

100nF

GND
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GND
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GND
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GND
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GND
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GND
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GND GND
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GND
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GND

GND GND

100nF

GND
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GND
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GND
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GND
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GND
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GND
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GNDGND GND GNDGND

IC100G$1

GNDB14

GNDB7

GNDC19

GNDD4

GNDF13

GNDF14

GNDF7

GNDF8

GNDG10

GNDG11

GNDG12

GNDG13

GNDG14
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GNDG17

GNDG4

GNDG6

GNDG8

GNDG7

GNDG9

GNDH19

GNDJ10

GNDJ11

GNDJ12

GNDJ14

GNDJ2

GNDJ7

GNDJ9

GNDK10

GNDK11

GNDK12

GNDK14

GNDK15

GNDK6

GNDK7

GNDK9

GNDL10

GNDL11

GNDL12
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GNDM10 GND M11GND M12GND M14GND M16GND M2GND M7GND M9GND N6GND N7GND N14GND N15GND P7GND P8GND P11GND P12GND P13GND P14GND R19GND U10GND U11GND U12GND U13GND U14GND U7GND U8GND U9GND V12GND V13GND V14GND V15GND V16GND V19GND V20GND V5GND V6GND V7GND V8GND V9GND W6GND W7GND W12GND W15
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VCCH12
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FID101FID100 FID103FID102

CON100

0101 02 02

0303 04 04

0505 06 06

0707 08 08

0909 10 10

1111 12 12

1313 14 14

1515 16 16

1717 18 18

1919 20 20

2121 22 22

2323 24 24

2525 26 26

2727 28 28

2929 30 30

3131 32 32

3333 34 34

3535 36 36

3737 38 38

3939 40 40

4141 42 42

4343 44 44

4545 46 46

4747 48 48

4949 50 50
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RP_11
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TP_11
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LVDS_2_C
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LVDS_7_C
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LVDS_6_C
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LVDS_5_C

V_IN
V_IN

V_IN
V_IN

GPIO2
GPIO4
GPIO6
GPIO8
GPIO10
GPIO12
GPIO14

GPIO1
GPIO3
GPIO5
GPIO7
GPIO9
GPIO11
GPIO13
GPIO15
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A/B are true LVDS A/B are true LVDS

values checked

NO LVDS AVAILABLENO LVDS AVAILABLE
LFE25UM5G-85 LFE25UM5G-85 LFE25UM5G-85 LFE25UM5G-85

100nF

GND

10nF

GND

100nF

GND

100nF

GND

100nF

GND

10nF

GND
100nF

GND

10nF

GND

100nF

GND

PT4A_ULC_GPLL1_T_IN A6PT4B_ULC_GPLL1C_IN B6PT6A E6PT6B D6PT9A E7

PT11A C6

PT9B D7

PT11B C7PT13A E8

PT15A C8
PT13B D8
PT15B B8

PT18A A7

PT20A D9

PT18B A8

PT20B E9PT54A C9

PT56B E10

PT56A D10

PT58B C10PT60A_GR_PCLK0_1 A9PT60B_GR_PCLK0_0 B10PT63A_PCLKT0_1 A10

PT65A_PCLKT0_0 B11

PT63B_PCLKC0_1 A11

PT65B_PCLKC0_0 C11

PT58A B9

VCCIO0F9

VCCIO0F10

IC100G$2

VCCIO1F11

VCCIO1F12

PT69A_PCLKT1_1 D11PT69B_PCLKC1_1 E11PT71A_PCLKT1_0 B12PT71B_PCLKC1_0 C12PT74A_GR_PCLK1_0 D12PT74B_GR_PCLK1_1 E12PT76A A12PT76B A13PT78A B13PT78B C13PT80A D13PT80B E13

PT83B C14

PT83A A14

PT85A D14PT85B E14PT103A A15PT105A B15PT105B C15PT107A D15PT107B E15PT110A A16PT110B B16PT112A C16PT112B D16PT114A B17PT114B C17PT116A A17PT116B B18PT119A A18PT119B B19PT121A_URC_GPLL1T_IN A19PT121B_URC_GPLL1C_IN B20
IC100G$3

IC100G$4

VCCIO2H14

VCCIO2H15

VCCIO2J15

PR11A_URC_GPLL0T_IN C18PR11B_URC_GPLL0C_IN D17PR11C E16PR11D F16PR14A D18PR14B E17PR14C E18PR14D F18PR17A F17PR17B G18PR17C G16

PR20A H18

PR17D H16

PR20B H17PR20C J17PR20D J16PR29A K16PR29B K17PR35A C20PR35B D19PR35C_VREF1_2 D20PR35D E19PR38A E20PR38B F19PR38C F20PR38D G20PR41A_GR_PCLK2_1 G19PR41B H20PR41C_GR_PCLK2_0 J18PR41D K18PR44A_PCLKT2_1 J19PR44B_PCLKC2_1 K19PR44C_PCLKT2_0 J20PR44D_PCLKC2_0 K20 IC100G$5

PR47A_PCLKT3_1 L20PR47B_PCLKC3_1 M20PR47C_PCLKT3_0 L19PR47D_PCLKC3_0 M19PR50A_GR_PCLK3_0 L16PR50B L17PR50C_GR_PCLK3_1 L18PR50D M18PR53A N16PR53B M17PR53C N18PR53D P17PR56A N17

PR56C R16PR56D R17PR77A T16PR83A N19PR83B N20PR83C P19PR83D P18PR86A P20PR86B R20PR86C T20PR86D U20PR89A T19PR89B R18PR89C U19PR89D T18PR92A U18PR92B U17PR92C_LRC_GPLL0T_IN U16PR92D_LRC_GPLL0C_IN T17

PR56B_VREF1_3 P16

VCCIO3L14

VCCIO3L15

VCCIO3M15

C200 C201

C202
C203 C204 C205

C206 C207 C208

V_2_5V
V_2_5V

V_2_5V

V_2_5V

CLK_200_C
CLK_200_T

LVDS_0_C
LVDS_0_T

LVDS_1_C
LVDS_1_T

LVDS_2_C
LVDS_2_T

LVDS_3_C

LVDS_4_C

LVDS_3_T

LVDS_4_T
LVDS_6_C
LVDS_6_T

LVDS_9_T
LVDS_9_C

LVDS_8_T
LVDS_8_C

LVDS_7_T
LVDS_7_C

LVDS_5_C
LVDS_5_T



I2C 0x90/0x91

I2C 0x92/0x93

simulation checked

values checked

configuration stuff - CFG[2:0], SPI, legacy signals

FPGA reload logic

push button for development only

push button will ALWAYS reload SELECT=0 SPI FlashROM

timing measurement point
legacy DONE LED

user LEDs

T/UID chip

spare chip for SFP T measurement

SPI boot selection

credits to Jan Michel (MDC MBO)

will select first SPI FlashROM after power up 
or longer power down.

SELECT=1 is held for ~5s
boot sequence will typically take 500ms

SELECT=1

SELECT=0
short power cycle (~1s) keeps SELECT=1

long power cycle (~10s) changes to SELECT=0

DO NOT GO BELOW ~5s to allow safe 
booting with SELECT=1

LFE25UM5G-85 LFE25UM5G-85
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GND
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GND
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D
N

U
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0
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D
N

U

D
N

U
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0
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GND GND GND
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GND GND

GNDGND

GND

GND
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GND
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GND
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GND
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GND

GND
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GND

0R0
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GND

1N4148

1N4148
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10
k0

GND GNDGND

1M
0

10
0k

0

BSS123

TMP117

DNU

GND

3k
3

3k
3

GND

10
k0

100nF

GND

100nF

GND

10
k0

GND

1k0

1k0

GREEN

GREEN

1k0

1k0

YELLOW

RED

3k
3

GND

50R0

D
N

U

GND GND

BSS123

GND

1k0

R
E

D

1k0

10
k0

1k
0

R
E

D

IC100G$6

VCCIO6L6

VCCIO6M6 VCCIO6L7

PL92A P1PL92B P2PL92C_LLC_GPLL0T_IN P3PL92D_LLC_GPLL0C_IN P4PL89A N2PL89B M1PL89C L1PL89D N1PL86A N3PL86B M3PL86C L3PL86D L2PL83A M4PL83B N5PL83C N4PL83D P5PL77A M5PL56A K4PL56B_VREF1_6 K5PL56C L4PL56D L5PL53A K2PL53B J1PL53C H1PL53D K1PL50A_GR_PCLK6_0 J4

PL50C_GR_PCLK6_1 J3

PL50B J5

PL50D K3PL47A_PCLKT6_1 G2PL47B_PCLKC6_1 F1PL47C_PCLKT6_0 H2PL47D_PCLKC6_0 G1 IC100G$7

VCCIO7J6

VCCIO7H6

VCCIO7H7

PL44A_PCLKT7_1 G3PL44B_PCLKC7_1 F3PL44C_PCLKT7_0 F2PL44D_PCLKC7_0 E2PL41A_GR_PCLK7_1 H4PL41B G5PL41C_GR_PCLK7_0 H5PL41D H3PL38A C1

PL38C D2

PL38B D1

PL38D E1PL35A A2PL35B B1PL35C_VREF1_7 B2PL35D C2PL20A F4PL20B E3PL20C E5PL20D F5PL17A E4PL17B D5PL17C C3PL17D D3

PL14B B4

PL14A C4

PL14C A3PL14D B3

PL11B_ULC_GPLL0C_IN A5

PL11A_ULC_GPLL0T_IN A4

PL11C B5PL11D C5

IC100G$8

PB4A_D7/IO7 R1PB6A_D5/MISO2/IO5 U1PB4B_D6/IO6 T1PB6B_D4/MOSI2/IO4 V1PB9A_D3/IO3 W1PB11A_D1/MISO/IO1 V2PB9B_D2/IO2 Y2PB11B_D0/MOSI/IO0 W2PB13A_SN/CSN T2PB15A_HOLDN/DI/BUSY/CSSPIN/CEN R2PB13B_CS1N U2PB15B_DOUT/CSON R3PB18A_WRITEN T3CCLK_MCLK/SCK U3NINIT V3NPROGRAM W3DONE Y3CFG0 U4CFG1 T4CFG2 R4

TDO V4TDI R5TCK T5TMS U5VCCIO8P10

VCCIO8P9

C300
C301 C302

C303

R
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0
R

30
1

R
30

2
R

30
3

R
30

4
R

30
5

R
30

7

R
30

8

R
30

9

GND4 WP3 SO2 CS1 VCC 8

HOLD 7

SCLK 6

SI 5

IC303

GND4 WP3 SO2 CS1 VCC 8

HOLD 7

SCLK 6

SI 5

IC304

C6 B1 A3 VDD 5

Y 4

GND 2

IC300

C6 B1 A3 VDD 5

Y 4

GND 2

IC301

C6 B1 A3 VDD 5

Y 4

GND 2

IC302

C310 C311 C312 C313 C314

R318

R
31

0

R
31

1

R
31

2

R
31

3

R
31

4

R
31

6

D301

D300

C304

R
32

7

R
32

9

R
32

8

TR301

GND2 SDA6 SCL1 VDD 5

ADD0 4

ALERT 3

IC306

GND2 SDA6 SCL1 VDD 5

ADD0 4
ALERT 3

IC305

R
33

1

R
33

0

R
30

6

C315 C316

R
31

5

R322

R321

LED303

LED302

R320

R319

LED301

LED300

T3
00

A
@

0*
2

B
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R
31

7

R323

R
32

4

CON300
1
2 TR300

R325

LE
D

31
0
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TP
30

0

TP
30

8
TP

30
7

TP
30

6

TP
30

3

TP
30

1

TP
30

9

TP
30

5T
P3

04T
P3

02

TP
31

1
TP

31
0

TP
31

2
R

33
2

R
34

0

LE
D

32
0

V_3_3V

V_3_3V

V_3_3V

V_3_3V

V_3_3V

V_3_3V

V_3_3V

V_3_3VV_3_3V

V_3_3V

V_3_3V

V_3_3V

V_3_3V
V_3_3V

V_3_3V

V_3_3V

V_3_3V

TMS
TCK

TCK

TDI
TDO

CFG2

CFG2

CFG1

CFG1

CFG0

CFG0

PROGRAM

PROGRAM

PROGRAMINIT

INIT

DONE

DONE

DONE

SPI_HOLD

SPI_HOLD

SPI_HOLD

SPI_HOLD

SPI_WP

SPI_WP

SPI_WP

SPI_WP

SPI_CS

SPI_CS

SPI_CS

SPI_CS

SPI_CS0
SPI_CS0

SPI_CS1
SPI_CS1

SPI_SELECT

SPI_SELECT

SPI_SELECT

SPI_SELECT
SPI_MOSI

SPI_MOSI

SPI_MOSI

SPI_MOSI

SPI_SCLK

SPI_SCLK

SPI_SCLK

SPI_SCLK

SPI_MISO

SPI_MISO

SPI_MISO

SPI_MISO

REPROGRAM

REPROGRAM

REPROGRAM

SPI_OVERRIDE

SPI_OVERRIDE

SCL

SCL

SDA

SDA

CLK_125_C
CLK_125_T

SFP_MODDEF0

SFP_LOS

SFP_RATESEL

SFP_MODDEF1

SFP_TXDIS

SFP_MODDEF2

SFP_LED_GREEN

SFP_LED_YELLOW
SFP_LED_RED

LED0

LED0

LED1

LED1

LED2

LED2

LED3

LED3

GPIO2

GPIO4

GPIO3

GPIO1

GPIO0

GPIO5

GPIO7

GPIO10

GPIO8

GPIO9

GPIO6

GPIO14

GPIO12

GPIO13
GPIO11

GPIO15

EXT_RELOAD

TEST

TEST TEST_CON

SFP_TXFAULT

T_AL_1

T_AL_1

0

1
2

3

0

1
2

3



Vo = 1.300V
Vo = 0.8V (1 + R1/R2)

Vo = 0.8V (1 + R1/R2)

Vo = 0.8V (1 + R1/R2)

Vo = 0.8V (1 + R1/R2)

Vo = 0.8V (1 + R1/R2)

Vout = 1.100V

Vout = 1.005V

Vout = 2.500V

Vout = 3.300V

Vo = 3.446V
Vo = 0.8V (1 + R1/R2)

1:3 => 1.67V/5V0 1:2 => 3.5V/1.75V 1:2 => 3.3V/1.65V 1:2 => 2.5V/1.25V

V_IN = 5.5V max!

for checking DC/DC operation

for checking DC/DC operation

add 0R0 if DC/C is verified

add 0R0 if DC/C is verified

Vref = 2.048V

for checking LDO operation

for checking LDO operation

for checking LDO operation

for checking LDO operation

add 0R0 after verification

add 0R0 after verification

add 0R0 after verification

add 0R0 after verification

DC/DC regulators should be equalized 
for series production, in case availability
of parts changes back to "normal".

1:3 => 3.0V/2.0V

50ms RampUp

66uA

43ms RampUp

3.4V: 39k0 / 12k0

62uA

values checked

used for 1.1V / 1.05V

used for 3.3V / 2.5V

connected to T/UID chip
statemachine changes needed

pin compatible to LM60
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CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P!

CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P!

CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P!

CAUTION! MAY NEED SPECIAL PIPETTE FOR P&P!
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m
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ed

temperature sensor for SFP

in case SFP does not feature TC

I2C 0x66/0x67
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10uF

GND

MAX11609EEE
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GND
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R
40

1

VOUT 5

SS/TR8

VIN2

EN1 VOUT 4

PG 7FB 6

GND3*2

IC400

R
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C400 C404

SSD1

ENE2
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GND E1

IC403

R
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R405
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R409
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IC406
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0
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P
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AIN5 10AIN6 11
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C435

V_3_3V V_3_3V

V_3_3V
V_3_3V

V_3_3VV_1_1V

V_1_1V

V_IN

V_IN

V_IN

V_IN

V_IN
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V_1_3V

V_1_3V

V_1_3V

V_1_3V

V_1_0V
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V_2_5V

V_2_5V

V_3_5V

V_3_5V
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V_3_5V
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V_1_3VX

V_3_5VX

V_1_1VX

V_1_0VX

V_2_5VX

V_3_3VX

V_TEMP

V_TEMP



INVERT!
INVERT!

DEF2 = SDA

DEF1 = SCL

3.3V standard SerDes connector

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

SFP status lines

I2C auxiliary connector for UID programming

DEF0 = module present

SFP power - can be changed to 2.5V in case

GND GND
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GND
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10uF

GND

100nF

GND

GND

53047-04
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GND
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GND

C_GNDCHASSIS0
C_GNDCHASSIS1
C_GNDCHASSIS2
C_GNDCHASSIS3
C_GNDCHASSIS4

C_GNDCHASSIS5
C_GNDCHASSIS6

C_GNDCHASSIS7
C_GNDCHASSIS8

C_GNDCHASSIS9
C_GNDCHASSIS10

LOS8

MOD_DEF0 6MOD_DEF1 5MOD_DEF2 4

RATE_SEL 7

RD+13 RD-12
TD+ 18TD- 19

TXDIS 3TXFAULT2

VCC_R 15
VCC_T 16

VEE_R 9
VEE_R 10
VEE_R 11
VEE_R 14

VEE_T 1
VEE_T 17

VEE_T 20

SFP500IC100G$9

RESERVEDW10

VCCHTX1_D0CH1T10 VCCHRX1_D0CH1T9 VCCHRX0_D0CH0T8 VCCHTX0_D0CH0T7 VCCA0U6 VCCA0T6 VCCAUXA0V11 VCCAUXA0V10

REFCLKN_D0 Y12REFCLKP_D0 Y11

HDTXN0_D0CH1 W9HDTXP0_D0CH1 W8
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VCCHTX1_D1CH1T14 VCCHRX1_D1CH1T13 VCCHRX0_D1CH0T12 VCCHTX0_D1CH0T11 VCCA1U15 VCCA1T15 VCCAUXA1V18 VCCAUXA1V17

REFCLKN_D1 W20REFCLKP_D1 Y19

HDTXN0_D1CH1 W18HDTXP0_D1CH1 W17

HDRXN0_D1CH1 Y17HDRXP0_D1CH1 Y16

HDRXN0_D1CH0 Y15HDRXP0_D1CH0 Y14HDTXN0_D1CH0 W14HDTXP0_D1CH0 W13
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CN_1
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VCC_T
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VCC_R
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SFP_TXDIS

SFP_LOS

SFP_LOS

SFP_MODDEF2

SFP_MODDEF2

SFP_MODDEF0

SFP_MODDEF0

SFP_MODDEF1

SFP_MODDEF1

SFP_RATESEL

SFP_TXFAULT

SFP_TXFAULT
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V_3_3V
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V_1_1V

V_1_0V
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SFP_LED_YELLOW
SFP_LED_RED
SFP_LED_GREEN

SDA
SCL



values checked

5.0V .. 5.5V input

NO PROTECTION!
JTAG supply input supply

JTAG connector

pinheader for testing

main module connector

used for LVDS, JTAG, power and SerDes

ERF8-025-05.0-S-DV-TR

53047-02
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Y
E
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W

FIDUCIALFIDUCIAL

FIDUCIALFIDUCIAL

CON600
0101 02 02

0303 04 04

0505 06 06

0707 08 08

0909 10 10

1111 12 12

1313 14 14

1515 16 16

1717 18 18

1919 20 20

2121 22 22

2323 24 24

2525 26 26

2727 28 28

2929 30 30

3131 32 32

3333 34 34

3535 36 36

3737 38 38

3939 40 40

4141 42 42

4343 44 44

4545 46 46

4747 48 48

4949 50 50
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XLVDS_5_T

XLVDS_5_C
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XV_IN
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