
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ca. 2000mA

ca. 400mA
ca. 400mA

ADC introduces noise to signal inputs and should not be
accessed while data is taken whith very low thresholds
(highest sensitivity).

green

orange

green

orange

Bridge from ETH RX to DL_SDI?
Any bridge for ETH/DL fusion on one optical cable?

LVCMOS18! LVCMOS18!LVCMOS18!

LVCMOS18!LVCMOS18!LVCMOS18!

V3_3

V3_3

V1_25_in
V2_0_in
V3_5_in

V3_3

V1_8

V1_25_in

V2_0_in

V3_5_in

V3_3

V1_8 V3_3

GND GNDV1_8 GND

V3_3

V3_3

V1_8
V1_8 V3_3

GND GND

V1_8

GND

V1_8
V1_8 V3_3

GND GND

V1_8

GND

V3_3

V3_3

GND GND

V1_25_in
V2_0_in
V3_5_in

V1_25_in
V2_0_in
V3_5_in

V1_25_in V1_25_in
V2_0_in V2_0_in
V3_5_in V3_5_in

GND GND

V1_25_in V1_25_in V1_25_in V1_25_in
V2_0_in V2_0_in V2_0_in V2_0_in
V3_5_in V3_5_in V3_5_in V3_5_in

GND GND GND GND

DOG_SDI_P
DOG_SDI_N

DOG_SDO_P
DOG_SDO_N

LED_SFF2_G

LED_SFF2_R

DOG_SDI_P
DOG_SDI_N

ADC_SCLK

ADC_MISO
ADC_MOSI

ADC_CSB

HDRX_IN0_P
HDRX_IN0_N

HDTX_OUT0_P
HDTX_OUT0_N

LED_SFF1_G

LED_SFF1_R

SFF1_SDA

SFF1_SCL

SFF2_SDA

SFF2_SCL

P_FE_DIFF1
N_FE_DIFF1

P_FE_DIFF3
N_FE_DIFF3

P_FE_DIFF5
N_FE_DIFF5

P_FE_DIFF7
N_FE_DIFF7

P_FE_DIFF9
N_FE_DIFF9

P_FE_DIFF11
N_FE_DIFF11

P_FE_DIFF13
N_FE_DIFF13

P_FE_DIFF15
N_FE_DIFF15

FE_GPIO1
FE_GPIO3
FE_GPIO5

P_FE_DIFF0
N_FE_DIFF0

P_FE_DIFF2
N_FE_DIFF2

P_FE_DIFF4
N_FE_DIFF4

P_FE_DIFF6
N_FE_DIFF6

P_FE_DIFF8
N_FE_DIFF8

P_FE_DIFF10
N_FE_DIFF10

P_FE_DIFF12
N_FE_DIFF12

P_FE_DIFF14
N_FE_DIFF14

FE_GPIO0
FE_GPIO2
FE_GPIO4

P_FE_DIFF16 P_FE_DIFF17
N_FE_DIFF16 N_FE_DIFF17

P_FE_DIFF18 P_FE_DIFF19
N_FE_DIFF18 N_FE_DIFF19

P_FE_DIFF21
N_FE_DIFF21

P_FE_DIFF23
N_FE_DIFF23

P_FE_DIFF25
N_FE_DIFF25

P_FE_DIFF27
N_FE_DIFF27

P_FE_DIFF29
N_FE_DIFF29

P_FE_DIFF31
N_FE_DIFF31

FE_GPIO6 FE_GPIO7
FE_GPIO8 FE_GPIO9
FE_GPIO10 FE_GPIO11

P_FE_DIFF20
N_FE_DIFF20

P_FE_DIFF22
N_FE_DIFF22

P_FE_DIFF24
N_FE_DIFF24

P_FE_DIFF26
N_FE_DIFF26

P_FE_DIFF28
N_FE_DIFF28

P_FE_DIFF30
N_FE_DIFF30

P_FE_DIFF0 P_FE_DIFF1 P_FE_DIFF16 P_FE_DIFF17
N_FE_DIFF0 N_FE_DIFF1 N_FE_DIFF16 N_FE_DIFF17

P_FE_DIFF2 P_FE_DIFF3 P_FE_DIFF18 P_FE_DIFF19
N_FE_DIFF2 N_FE_DIFF3 N_FE_DIFF18 N_FE_DIFF19

P_FE_DIFF4 P_FE_DIFF5 P_FE_DIFF20 P_FE_DIFF21
N_FE_DIFF4 N_FE_DIFF5 N_FE_DIFF20 N_FE_DIFF21

P_FE_DIFF6 P_FE_DIFF7 P_FE_DIFF22 P_FE_DIFF23
N_FE_DIFF6 N_FE_DIFF7 N_FE_DIFF22 N_FE_DIFF23

P_FE_DIFF8 P_FE_DIFF9 P_FE_DIFF24 P_FE_DIFF25
N_FE_DIFF8 N_FE_DIFF9 N_FE_DIFF24 N_FE_DIFF25

P_FE_DIFF10 P_FE_DIFF11 P_FE_DIFF26 P_FE_DIFF27
N_FE_DIFF10 N_FE_DIFF11 N_FE_DIFF26 N_FE_DIFF27

P_FE_DIFF12 P_FE_DIFF13 P_FE_DIFF28 P_FE_DIFF29
N_FE_DIFF12 N_FE_DIFF13 N_FE_DIFF28 N_FE_DIFF29

P_FE_DIFF14 P_FE_DIFF15 P_FE_DIFF30 P_FE_DIFF31
N_FE_DIFF14 N_FE_DIFF15 N_FE_DIFF30 N_FE_DIFF31

FE_GPIO0 FE_GPIO1 FE_GPIO6 FE_GPIO7
FE_GPIO2 FE_GPIO3 FE_GPIO8 FE_GPIO9
FE_GPIO4 FE_GPIO5 FE_GPIO10 FE_GPIO11
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C951

4.7u

C1104
100n

D8
SML-P11DT

C6

100n

ULS3

TCA9406YZPR

SDA_B
A1

GND
B1

SCL_B
A2

VCCA

C1

SDA_A
D1

SCL_A
D2

OE
C2

VCCB

B2

C952

4.7u

R
30

3
D

N
P

C966 100n

R3004.7k

C1004

4.7u

C956

4.7u

R267680R

C999

4.7u

R252
10k

JFE_B1

ERF5-030-05.0-L-DV-K-TR

2

8

1

9
11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59

42
44
46

50
52
54
56
58
60

10

48

34
56
7

L1

BLM18EG601SN

C1105
100n

R264
10k

C997 100n

R
29

0
4.

7k

C953

100n

R
29

4
D

N
P

C1020

100n

C1078

100n

C1005

4.7u

R
10

4.
7k

JFE_T1

ERF5-030-05.0-L-DV-K-TR

2

8

1

9
11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59

42
44
46

50
52
54
56
58
60

10

48

3 4
5 6
7

C957

4.7u

D5
SML-P11MT

C1000

4.7u

R253
10k

R114.7k

R269680R

R265
10k

R
29

1
4.

7k

C954

100n

C1017

47u

C1102
100n

C1021

33n

C1006

100n

C4
100n

C958

100n

C1001

100n

JPOW1

504255

1
2
3
4

P1
P2
P3
P4

L2

BLM18EG601SN

C967 100n

C998 100n

ULS2

TCA9406YZPR

SDA_B
A1

GND
B1

SCL_B
A2

VCCA

C1

SDA_A
D1

SCL_A
D2

OE
C2

VCCB

B2

D7
SML-P11MT

C1079

100n

C955

33n

RX

TX

Transceiver
Fiber Optic

2GB

UDOG1

LM24-E3S-TI-N

SCL
8

SDA
7

VCC
6

TXDisable
5

RX+
11

RX-
10

GND
9 GND
4

TX+
2

TX-
3

GND
1

GND
12

GND
14

GND
13

GND
15

GND
16

GND
17

GND
18

R
30

4
D

N
P

JFE_T2

ERF5-030-05.0-L-DV-K-TR

2

8

1

9
11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59

42
44
46

50
52
54
56
58
60

10

48

3 4
5 6
7

C995 100n

C1007

100n

C1022

100n

C959

100n

R2681.8k

JFE_B2

ERF5-030-05.0-L-DV-K-TR

2

8

1

9
11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

41
43
45
47
49
51
53
55
57
59

42
44
46

50
52
54
56
58
60

10

48

34
56
7

C1002

100n

C1103
100n

C2

100n

R2994.7k

RX

TX

Transceiver
Fiber Optic

10GB

UETH1

LM24-H3S-TI-N

SCL
8

SDA
7

VCC
6

TXDisable
5

RX+
11

RX-
10

GND
9 GND
4

TX+
2

TX-
3

GND
1

GND
12

GND
14

GND
13

GND
15

GND
16

GND
17

GND
18

R
30

5
D

N
P

C1008

33n

C968 100n

C1023

33n

C960

33n D6
SML-P11DT

C1003

33n

C965 100n

C3

100n

R2701.8k

UADC1

ADS1018IRUGT

SCLK
1

AIN0
4

AIN1
5

AIN2
6

AIN3
7

V
D

D
8

DOUT
9

DIN
10

G
N

D
3

CS
2

ULS1

TXB0304

VCCB
11

GND
6

VCCA
1

A1
2

A2
3

A3
4

A4
5

B1
10

B2
9

B3
8

B4
7

OE
12

C996 100n

SFF2_SCL33
SFF2_SDA33

RX2_P
RX2_N

TX2_P
TX2_N

VCC_SFF_DOG
VCC_SFF_DOG

ADC_SCLK33

ADC_CSB33

ADC_MISO33

ADC_MOSI33

ADC_SCLK33
ADC_CSB33

ADC_MISO33
ADC_MOSI33

SFF1_SCL33
SFF1_SDA33

RX1_P
RX1_N

TX1_P
TX1_N

VCC_SFF_10G
VCC_SFF_10G

SFF1_SDA33

SFF1_SCL33

SFF2_SDA33

SFF2_SCL33



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

green

orange

yellow

red

kurz!

near FPGA

fixed

fixed

Flash okay?

FE_DIFF Pairs an den Bänken 3, 4, 5 können paarweise untereinander getauscht werden am FPGA.

fixed

fixed

fixed

fixed

green

fixed

fixed

FE_GPIO[0..11] können untereinander getauscht werden

V3_3

V1_8

V1_8

V1_8

V1_8

V1_8

V1_8

GND GND

V1_8

V1_8

V1_8

V1_8

V1_8

V1_8

V3_3

V3_3

V1_8

V1_8
V1_8
V1_8

V1_8

DSBL_LDOS_OPEN_DRAIN

CLOCK_OUTN
CLOCK_OUTP

CLK_PLLO1_N
CLK_PLLO1_P

CLK_PLLO4_N
CLK_PLLO4_P

CLK_PLLO1_P
CLK_PLLO1_N

CLK_PLLO4_P
CLK_PLLO4_N

REF10G_P
REF10G_N

SFF2_SDA
SFF2_SCL

ADC_SCLK

ADC_MISO
ADC_MOSI
ADC_CSB

HDRX_IN0_P
HDRX_IN0_N

HDTX_OUT0_P
HDTX_OUT0_N

REF10G_N

REF10G_P

DOG_SDI_P
DOG_SDI_N

DOG_SDI_P
DOG_SDI_N

DOG_SDO_P
DOG_SDO_N

CLOCK_OUTP
CLOCK_OUTN

P_FE_DIFF14
N_FE_DIFF14

P_FE_DIFF15
N_FE_DIFF15

P_FE_DIFF10
N_FE_DIFF10

P_FE_DIFF13
N_FE_DIFF13

P_FE_DIFF7
N_FE_DIFF7

P_FE_DIFF4
N_FE_DIFF4

P_FE_DIFF3
N_FE_DIFF3
P_FE_DIFF0
N_FE_DIFF0

P_FE_DIFF16
N_FE_DIFF16

P_FE_DIFF28
N_FE_DIFF28

P_FE_DIFF27
N_FE_DIFF27
P_FE_DIFF25
N_FE_DIFF25

P_FE_DIFF23
N_FE_DIFF23

P_FE_DIFF22
N_FE_DIFF22
P_FE_DIFF26
N_FE_DIFF26

P_FE_DIFF18
N_FE_DIFF18

P_FE_DIFF24
N_FE_DIFF24

LED_SFF2_R

P_FE_DIFF11
N_FE_DIFF11

P_FE_DIFF12
N_FE_DIFF12

P_FE_DIFF8
N_FE_DIFF8

P_FE_DIFF2
N_FE_DIFF2

P_FE_DIFF29
N_FE_DIFF29

P_FE_DIFF20
N_FE_DIFF20

P_FE_DIFF5
N_FE_DIFF5

P_FE_DIFF6
N_FE_DIFF6

P_FE_DIFF21
N_FE_DIFF21

P_FE_DIFF1
N_FE_DIFF1

P_FE_DIFF30
N_FE_DIFF30

P_FE_DIFF17
N_FE_DIFF17

P_FE_DIFF31
N_FE_DIFF31

P_FE_DIFF19
N_FE_DIFF19

SFF1_SDA
SFF1_SCL

LED_SFF1_R
LED_SFF1_G

LED_SFF2_G

FE_GPIO10
FE_GPIO11

FE_GPIO0
FE_GPIO1
FE_GPIO2
FE_GPIO3
FE_GPIO4

FE_GPIO5

P_FE_DIFF9
N_FE_DIFF9

TEST_LINE1_P
TEST_LINE1_N

TEST_LINE2_P
TEST_LINE2_N

TEST_LINE2_P
TEST_LINE2_N

TEST_LINE1_P
TEST_LINE1_N

FE_GPIO6
FE_GPIO7

FE_GPIO8

FE_GPIO9
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BANK2 (RB)
UFPGA1C

LFCPNX-100-9CBG256C

PR42A_PCLKT2_0
J7

PR42B
J6

PR44A_PCLKT2_1
J5

PR44B
J4

PR46A_PCLKT2_2
J3

PR46B
J2

L4

BLM03HD471SN1

R25
4.7k

L6

BLM03HD471SN1

R309
10k

C1098

100n

D2
SML-P11DT

C1093

33n

R2804.7k

UTMPUID1

TMP1827

ADDR
3 IO1

7

IO0
6SDQ

2 VDD
1

GND
4

IO2/ALERT
8

EP
EP

IO3
5

R8
10k

R
22

6
10

k

D4
SML-P11UT

C118

4.7u

R
30

10
k

R
25

7
10

0
R

BANK3 (BR)

HP I/O
1.8V MAX

UFPGA1D

LFCPNX-100-9CBG256C

PB110A_VREF3_1/ADC_CP10
R5

PB110B_ADC_CN10
R4

PB112A_PCLKT3_0/ADC_CP4
N5

PB112B_PCLKC3_0/ADC_CN4
P5

PB114A_COMP1IP
T3

PB114B_COMP1IN
T4

PB116A_ADC_CP8
M5

PB116B_ADC_CN8
N4

PB118A_PCLKT3_1/COMP2IP
P3

PB118B_PCLKC3_1/COMP2IN
P4

PB120A_ADC_CP13
R2

PB120B_ADC_CN13
R3

PB146A_ADC_CP14
M3

PB146B_ADC_CN14
N3

PB148A_PCLKT3_2/COMP3IP
N2

PB148B_PCLKC3_2/COMP3IN
P2

PB150A_ADC_CP11
P1

PB150B_ADC_CN11
N1

PB152A_ADC_CP12
L4

PB152B_ADC_CN12
M4

PB154A_PCLKT3_3/LRC_GPLL0T_MFGOUT1/ADC_CP15
L3

PB154B_PCLKC3_3/LRC_GPLL0T_MFGOUT2/ADC_CN15
L2

PB156A_LRC_GPLL0T_IN/ATB_FORCE
M2

PB156B_LRC_GPLL0C_IN/VREF3_2/ATB_SENSE
M1

R3141.15k

U1

MX25R6435FZAIH0

VCC
8

SI/SIO0
5

SCLK
6CS#
1

WP#/SIO2
3

RESET#/SIO3
7

SO/SIO1
2

GND
4

EP
EP

C1081

4.7u

C1099

100n

C1094

10n

SERDES (TL)

HCSL only

UFPGA1I

LFCPNX-100-9CBG256C

SD0_RXDN
B13 SD0_RXDP
C14

SD0_TXDN
A14 SD0_TXDP
A15

SD1_RXDN
B10 SD1_RXDP
C11

SD1_TXDN
A11 SD1_TXDP
A12

SD2_RXDN
B7 SD2_RXDP
C8

SD2_TXDN
A8 SD2_TXDP
A9

SD3_RXDN
C6 SD3_RXDP
C5

SD3_TXDN
A5 SD3_TXDP
A6

SD_EXT0_REFCLKN_COMP
B3 SD_EXT0_REFCLKP_TRUE
B2

SD_EXT1_REFCLKN_COMP
B1 SD_EXT1_REFCLKP_TRUE
A2

SDQ0_REFCLKN
E10

SDQ0_REFCLKP
D10

DONE1

SML-P11MT

R3154.7k

R310 0R

BANK4 (BC)

HP I/O
1.8V MAX

UFPGA1E

LFCPNX-100-9CBG256C

PB50A_VREF4_1
K10

PB50B
L10

PB52A_PCLKT4_0
P10

PB52B_PCLKC4_0
R10

PB54A
T10

PB54B
T9

PB56A
R9

PB56B
P9

PB58A_PCLKT4_1
N9

PB58B_PCLKC4_1
M9

PB60A
L9

PB60B
K9

PB98A_ADC_CP5
L7

PB98B_ADC_CN5
M7

PB100A_PCLKT4_2/ADC_CP7
P8

PB100B_PCLKC4_2/ADC_CN7
R8

PB102A_ADC_CP6
T8

PB102B_ADC_CN6
T7

PB104A_ADC_CP9
M6

PB104B_ADC_CN9
N6

PB106A_PCLKT4_3
P6

PB106B_PCLKC4_3
R6

PB108A
T6

PB108B_VREF4_2
T5

C1088

4.7u

BANK6 (LB)
UFPGA1G

LFCPNX-100-9CBG256C

PL42A_PCLKT6_0
J13

PL42B
J12

PL44A_PCLKT6_1
J11

PL44B
J10

PL46A_PCLKT6_2
J9

PL46B
J8

C605

10n

R
24

9
10

k

C8
100n

C1112
100n

R6 0R

R2874.7k

C1
100n

R
24

0R

XOSC_OPT1 DNP

GND

3

NC
2

OE
1

CLK+
4

CLK-
5

VDD

6

C961
100n

R5 0R

L3

BLM03HD471SN1

C1082

100n

C1100

33n

R28 680R

R171.8k

R14680R

C1089

100n

C203

100n

BANK0 (TR)

UFPGA1A

LFCPNX-100-9CBG256C

PT134A_INITN
C4

PT134B_PROGRAMN
C3

PT136A_MCLK/PCLKT0_0/S0_IN
E7

PT136B_DONE/S0_OUT
D7

PT138A_MCSN/S1_IN/PCLKT0_1
E5

PT138B_MOSI/MD0/SD4/S1_OUT
D5

PT140A_MISO/MD1/SD5/S2_IN/OSC_HI
C2

PT140B_MD2/SD6/S2_OUT
C1

PT142A_MD3/SD7/S6_IN/OSC_BURST
D4

PT142B_MCSNO/MSDO/S6_OUT
D3

PT144A_S7_IN
D2

PT144B_S7_OUT
D1

R
25

0
10

k

R2814.7k

BANK7 (LT)

UFPGA1H

LFCPNX-100-9CBG256C

PL3A_ULC_GPLL0_IN
D15

PL3B
D16

PL4A_ULC_GPLL0T_MFGOUT1
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Verbesserungen für die nächste Version bzw generell:

- Silkscreen "überall" weglassen, außer bei großen Steckern

- PLL CDCE6214: Externen Zero Delay Mode FB Pfad von OUT2 zu FB_IN (SECREF)
  routen
- Beide CLKs von EXT PLL an PCLK Pins routen?

- Weiterer GND Pin auf JTAG Header, damit man GND verbinden kann zu Bus
  Pirate, auch wenn beide JTAG Probes gesteckt sind. Am besten auch neben
  jeder JTAG Probe einen Pin frei lassen, damit man besser alles gleichzeitig
  stecken kann.

- LEDS weiter Richtung SFFs schieben?

- Möglichkeit schaffen Sateliten vom FPGA aus zu rebooten? Neu zu flashen?
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5V output, max. 25mA

EN_LDO has to be driven
above 1.1V to be turned on!

results in 1.84V

results in 3.350V

results in 1.0469V

V1_25_in

VBIAS
V1_0_core

V3_5_in

VBIAS
V3_5_in

VBIAS V1_8

V3_5_in

VBIAS V3_3

V2_0_in

DSBL_LDOS_OPEN_DRAIN
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