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1.2V enable threshold for EN/UVLO

PVIN1,2: 3V to 42V Input Voltage Range
Output Currents Up to 2.5A and 1.5A

FPGA, recommended power-on sequence is VCCINT, VCCBRAM, VCCAUX, and VCCO to
achieve minimum current draw and ensure that the I/Os are 3-stated at power-on.
The recommended power-off sequence is the
reverse of the power-on sequence. If VCCINT and VCCBRAM have the same recommended voltage levels then
both can be powered by the same supply and ramped simultaneously. If VCCAUX and VCCO have the same
recommended voltage levels then both can be powered by the same supply and ramped simultaneously
Ramp time from GND to 90% min 0.2 ms max. 50 ms

VFB1,2=1V, VFB3,4=0.8V

put FB1..4 between GND-Layers !!!

power-on sequence:
P5V->P1V0->P1V8->P3V3
(SW2->SW3->SW4-> SW1)

The internal oscillator of the LT8602 can be synchronized to
an external 250kHz to 2.2MHz clock signal on the SYNC pin.
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to make the board compatible to
both, the FBAP_mini and the FBAP:
1. shorten J15 pin and solder 10k 0603 on the stubs
2. change R220 to 2k 0402
3. remove R222
4.remove V70, V27, V66, V69 (just in case)



F F

F FM

M

M

1 2 3 4 5 6 7 8

F

E

D

C

B

A A

B

C

D

E

F

87654321

M

DESY group:

DESY

PCB No: - A3

Date changed:

Developer:

Variant:

PCB name:

Date of prod. data:

Checked by:

Drawn by:

Project:

Schematic: Sheet:

Deutsches Elektronen-Synchrotron Located at:

Block page:

Sheet No.: Total:

Description:

Karl-Heinz Sulanke

13/01/2022

Karl-Heinz Sulanke

IceCube Upgrade

16/03/2022:09:01

FDOR-9485-00 uart

11

FDOR_1

9485-00Fieldhub DOM Readout & Control Board, Rev. 1

Kalle

Zeuthen-EL

Platanenallee 6, 15738 Zeuthen, Germany

3

Default

TXD0
RXD0
RTS0
CTS0

TXD1
RXD1
RTS1
CTS1

TXD2
RXD2
RTS2
CTS2

TXD3
RXD3
RTS3
CTS3

OSCI

OSCO

L47
21

BLM18BD601SN1D

P3V3

2
1

C
52 10
u

VPLL

BLM18BD601SN1D

1 2
L48

P3V3

10
u

C
53

1
2

VPHY

VPLL
VPHY

P3V3

P3V3

P1V8

P1V8

GND

USB_SUSPENDn
USB_PWRENn

CLK

CS

DI DO

VCC

VSS

U19

2

6

13

5

4

93LC46BT-I/OT

EECLK

EEDATA

EECS
EECLK

EEDATA

EECS

P3V3

DO

P3V3

USB_FPGA_RESETn

PWREN = 0: Normal operation

SUSPEND = 0: when USB is in suspend mode

USB_DM
USB_DP

R
57 10
k

1
2

R
58 10
k

1
2

R
59 10
k

1
2

10
p

1
2

C
10

1

C
10

0 2
1

10
p

R83
21

12k

OSCI

OSCO

REF

DM
DP

TEST

RESET

ADBUS0
ADBUS1
ADBUS2
ADBUS3
ADBUS4
ADBUS5
ADBUS6
ADBUS7

BDBUS0
BDBUS1
BDBUS2
BDBUS3
BDBUS4
BDBUS5
BDBUS6
BDBUS7

SUSPEND

CDBUS0
CDBUS1
CDBUS2
CDBUS3
CDBUS4
CDBUS5
CDBUS6
CDBUS7

DDBUS0
DDBUS1
DDBUS2
DDBUS3
DDBUS4
DDBUS5
DDBUS6
DDBUS7

PWREN

EEDATA
EECLK
EECS

U20

63
62
61

60

59
58
57
55
54
53
52
48

46
45
44
43
41
40
39
38

36

34
33
32
30
29
28
27
26

24
23
22
21
19
18
17
16

14

13

8
7

6

3

2

FT4232HL

GND1

VPHY

GND2

VPLL

AGND

GND3

VCORE1

GND4

VCCIO1

GND5

VCCIO2
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Bug!! Remove R206, R207
and add crossed wires insteadBug!!! R217 needs

to be removed
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WP0_DAC_DB3

WP0_DAC_DB2

WP0_DAC_DB1

WP0_DAC_DB0

WP0_DAC_SLEEP

WP0_DAC_DB11

WP1_ADC_CSBn
WP1_ADC_SDIO

WP1_ADC_SCLK

WP2_ADC_D0

WP2_ADC_D1

WP2_ADC_D2

WP2_ADC_D3

WP2_ADC_D4

WP2_ADC_D5

WP2_ADC_D6

WP2_ADC_D7

WP2_ADC_D8
WP2_ADC_D9

WP2_ADC_D10

WP2_ADC_D11
WP2_ADC_D12

WP2_ADC_D13

WP2_ADC_CSBn

WP2_ADC_SDIO

WP2_ADC_SCLK

WP3_DAC_DB10

WP3_DAC_DB9

WP3_DAC_DB8
WP3_DAC_DB7

WP3_DAC_DB6

WP3_DAC_DB5

WP3_DAC_DB4

WP3_DAC_DB3

WP3_DAC_DB2

WP3_DAC_DB1
WP3_DAC_DB0

WP3_DAC_SLEEP

WP3_DAC_DB11

P3V3
P3V3

GND GND GND

1

100nF

2

C137
100nF
C138

2
1

C139

2

100nF

1

GND GND GND

1

100nF

2

C140
100nF
C141

2
1

C142

2

100nF

1

GND GND GND

1

100nF

2

C143
P3V3

100nF
C144

2
1

C145

2

100nF

1

GND GND GND

1

100nF

2

C146
P3V3

100nF
C147

2
1

C148

2

100nF

1

TXD1
RXD1
RTS1
CTS1

TXD2
RXD2
RTS2
CTS2

PWREN = 0: Normal operation
SUSPEND = 0: when USB is in suspend mode

C149

2

100nF

1

P3V3

1
2

C150
100nF

1

100nF

2

C151

GND GND GND

1

100nF

2

C152
P3V3

100nF
C153

2
1

C154

2

100nF

1

GND GND GND

WP3_nPON
WP2_nPON

WP1_nPON
WP0_nPON

WP0_nRX_LED
WP0_nTX_LED

WP1_nRX_LED
WP1_nTX_LED

WP2_nRX_LED
WP2_nTX_LED

WP3_nRX_LED
WP3_nTX_LED

G
N

D

GND

GND

VOUT

VSS

VDD

SDA

SCL

A0

GND

GND

NC

OUT

VS

use LFTVXO063788Bulk (for frequency-tuning)
QOSC1_VCTRL = 1.5 ± 1.5V for ±15.0 PPM

I2C address= 110_0xx0
xx = factory value

optional

optional

DNL

P3
V

3

390R
R111

2 121

C155

100nF

2
1

C156
100nF

2
L12

1

BLM18EG221SN1D
U26

6

5

MCP4725A1T-E/CH

4

3

1

2

P3V3

P3
V

3

100nF

C157

12

10k
R106

2 1

Q2

1

5

8

ML602-020.0M

4

QOSC_VC_ENA

GND

P3V3

I2C_SCL

I2C_SDA

QOSC_CLK

USB_SUSPENDn
USB_PWRENn

WP0_ADC_D0

WP0_ADC_D1

WP0_ADC_D2

WP0_ADC_D3

WP0_ADC_D4
WP0_ADC_D5

WP0_ADC_D6

WP0_ADC_D7

WP0_ADC_D8
WP0_ADC_D9

WP0_ADC_D10

WP0_ADC_D11

WP0_ADC_D12

WP0_ADC_D13
WP0_ADC_CSBn

WP0_ADC_SCLK

WP0_ADC_SDIO

WP1_DAC_DB10

WP1_DAC_DB9
WP1_DAC_DB8

WP1_DAC_DB7

WP1_DAC_DB6

WP1_DAC_DB5

WP1_DAC_DB4
WP1_DAC_DB3

WP1_DAC_DB2

WP1_DAC_DB1
WP1_DAC_DB0
WP1_DAC_SLEEP

WP1_DAC_DB11

WP2_DAC_DB10

WP2_DAC_DB9

WP2_DAC_DB8
WP2_DAC_DB7
WP2_DAC_DB6
WP2_DAC_DB5

WP2_DAC_DB4

WP2_DAC_DB3

WP2_DAC_DB2

WP2_DAC_DB1
WP2_DAC_DB0

WP2_DAC_SLEEP

WP2_DAC_DB11

WP3_ADC_D0

WP3_ADC_D1

WP3_ADC_D2

WP3_ADC_D3

WP3_ADC_D4

WP3_ADC_D5

WP3_ADC_D6

WP3_ADC_D7
WP3_ADC_D8

WP3_ADC_D9
WP3_ADC_D10
WP3_ADC_D11

WP3_ADC_D12
WP3_ADC_D13

WP3_ADC_CSBn

WP3_ADC_SDIO
WP3_ADC_SCLK

P3V3

P3V3
P3V3

P3V3

K20
G18

G20

F19
F17

H17

J21
H20
J22
F18

G21

L16

H18

F20

F21

M17

H21

J16

C20

M16

L19

L22

C22

B21

D21

E22

F22
D20

D22

G16

K15

J17

E21

G22
K16

L15

G17

K22

K17
L18
K18

H16

J15

U22

M18

XC7S100-2FGGA484I

B22

L21
H19

L20

J20

M15
A21

K19

J19

When PUDC_B is Low, internal
pull-up resistors are enabled on
each IO pin.
When PUDC_B is High, internal
pull-up resistors are disabled on
each IO pin.

MOSI

WP1_ADC_D0

WP1_ADC_D2
WP1_ADC_D3

WP1_ADC_D4

WP1_ADC_D5
WP1_ADC_D6

WP1_ADC_D7

WP1_ADC_D8

N15

M21

Y22

N20

R19

P15
R18

T22

P21

W19

N19

P18

P17

R16

N21

P22

AB21

N18

M19

AA22

N17

N22
U18

T16

W21

V21

T21

U17

AB19

W18

V22

R17

R20

R21

U22

P20

W22

M22
P16

T17
Y19
V19
U19
T19
AB20
AA20
Y20
V20
U20

V18

T20
AA21
Y21

U22
XC7S100-2FGGA484I

V2

AA4

R2

Y8
AA9

AB6

U3

V8

AA1

T2

Y4

Y6

AB2

V5

W4

AA7

W3
T5

T6

AB10

W8

AA6
AB7

AB9

AB5

U1

V1

AB3
AA2

AA8

T3

W1

Y3

T7

Y7
V6

U6

Y1

W7

V7

AA10

T1

AB4

V4

W5

U4

AA3

U22
XC7S100-2FGGA484I

J3

K4

H7

J7

H4

H2

M3

K2

M1

H5
K3

H3

J2

R7

P4
J5
L2

J1
K1

N1

L1

J6
L6
P1

M2
K8

M7
L8 M8

K6
M4

J8
L7

K5

P2
N6

N3

R3

M5

N5

XC7S100-2FGGA484I

P6
N7
P7

L4

P8

L5

H6

R6
N8

U22

P3

N4

R4

R5

E14
B17

B12

G13
B13

A12
C12

A17
B20
F14
F13
E12

C11
G14

D13
G11

A14

F12

B16

F10
D12

E15

D11

E19

A20

B14

C18

E11

A18

B15

C19

C16

A13

G15

A19

D19

XC7S100-2FGGA484I

F11

D15

B19

E18

E17
D18

G10

C13

A11

C15

C10

E16
F15

C17

A16
D16

D14

U22

B2

B9

E8

E7
F3
B5

C4

E3

D8

F4

C1

A10

G4

F8

C9

C2

D6
B7

D1

B8

B1

G7

F6

G1

F1

D2

E5

G6

C6

G3

G2

A2

E1

B3
A7

A9

A5

A3

D4

F5

A4

C3

U22

E4

F7

B10

C5

A6

D7

B6

D5

E2

G8

C8

XC7S100-2FGGA484I

TXD3
RXD3
RTS3
CTS3

TXD0
RXD0
RTS0
CTS0

GND GND

Y15

T14

V13

U13

AB13
AA13

T15

AB18

W16

Y17
W17

Y14

AB14
W14

Y18

AA16
AB17

AA17

AA18
W12

AA15
AB16

T13

V15

U12

W15
V12

V14

V16
U16

T12

U15

AA14
Y11
W11
AB12
AB11

U22

Y12
Y13

AA11

XC7S100-2FGGA484I
P1V8

C166

2

100nF

1

P1V8

2

100nF
C167

1

WP2_ADC_CLK_N
WP2_ADC_CLK_P

WP3_ADC_CLK_N
WP3_ADC_CLK_P

WP0_ADC_CLK_N
WP0_ADC_CLK_P

WP1_ADC_CLK_N
WP1_ADC_CLK_P

P3V3

USB0_nLED
USB1_nLED

USB2_nLED
USB3_nLED

WP01_nPLGD
WP23_nPLGD

WP01_nPLGD

P1V8

CN_WP01_nPLGD

GND

P1V8

GND

CN_WP23_nPLGDWP23_nPLGD

SLOT_ADR3
SLOT_ADR2
SLOT_ADR1
SLOT_ADR0

SLOT_ADR4

P3V3

R102
1k

2 1

100nF1

C2582

100nF

C2592
1

2 1
1k

R103

10
k

2
R

10
0

1

10
k

1
2

R
10

1
IO_L22P_T3_15

IO_L5P_T0_AD9P_15

IO_L4P_T0_15

IO_L24N_T3_RS0_15

IO_L3P_T0_DQS_AD1P_15

IO_L4N_T0_15

Fix

IO_L6N_T0_VREF_15

IO_L17N_T2_15

IO_L19P_T3_15
IO_L17P_T2_15

IO_L24P_T3_RS1_15
IO_L16N_T2_15

IO_0_15

IO_L13N_T2_MRCC_15

IO_L15N_T2_DQS_15

IO_L5N_T0_AD9N_15

IO_L16P_T2_15
IO_L18P_T2_15

IO_L14P_T2_SRCC_15

IO_L14N_T2_SRCC_15

IO_L3N_T0_DQS_AD1N_15
IO_L7N_T1_AD2N_15

IO_L18N_T2_15

IO_25_15

IO_L13P_T2_MRCC_15

IO_L6P_T0_15

IO_L21N_T3_DQS_15

IO_L15P_T2_DQS_15

IO_L9N_T1_DQS_AD3N_15
IO_L9P_T1_DQS_AD3P_15

IO_L11N_T1_SRCC_15

IO_L10P_T1_AD11P_15

IO_L12N_T1_MRCC_15

IO_L8N_T1_AD10N_15

IO_L8P_T1_AD10P_15

IO_L11P_T1_SRCC_15

IO_L7P_T1_AD2P_15

IO_L10N_T1_AD11N_15

IO_L20P_T3_15

IO_L23N_T3_15
IO_L1N_T0_AD0N_15

IO_L21P_T3_DQS_15

IO_L12P_T1_MRCC_15

VCCO_15

IO_L23P_T3_15

IO_L2N_T0_AD8N_15

IO_L19N_T3_VREF_15
IO_L20N_T3_15

VCCO_15

IO_L22N_T3_15
IO_L2P_T0_AD8P_15

IO_L1P_T0_AD0P_15

VCCO_15

IO_L24P_T3_16

Fix

IO_L24N_T3_16

IO_L23N_T3_16
IO_L20P_T3_16

IO_L19N_T3_VREF_16

IO_L17P_T2_16

IO_L20N_T3_16

IO_L22P_T3_16

IO_L9N_T1_DQS_16

IO_L21P_T3_DQS_16

IO_L3P_T0_DQS_16

IO_L21N_T3_DQS_16

IO_L3N_T0_DQS_16
IO_L19P_T3_16

IO_25_16

IO_L14P_T2_SRCC_16
IO_L14N_T2_SRCC_16

IO_L16N_T2_16

IO_L13N_T2_MRCC_16

IO_L11N_T1_SRCC_16
IO_L16P_T2_16

IO_L15N_T2_DQS_16
IO_L22N_T3_16

IO_L13P_T2_MRCC_16IO_L2N_T0_16

IO_L15P_T2_DQS_16

IO_L12P_T1_MRCC_16

IO_L11P_T1_SRCC_16

IO_L5P_T0_16
IO_L6N_T0_VREF_16
IO_L18P_T2_16

IO_L1N_T0_16

IO_L23P_T3_16

IO_L7P_T1_16

IO_L17N_T2_16

IO_L6P_T0_16
IO_L10N_T1_16
IO_L10P_T1_16
IO_L5N_T0_16

IO_L2P_T0_16
IO_L1P_T0_16

IO_L4P_T0_16
IO_L4N_T0_16

IO_L18N_T2_16
IO_L8P_T1_16

IO_L8N_T1_16

IO_L9P_T1_DQS_16
IO_0_16

IO_L7N_T1_16

IO_L12N_T1_MRCC_16

VCCO_36

IO_L17P_T2_36

VCCO_36

IO_0_36

VCCO_36

IO_L6N_T0_VREF_36

IO_L17N_T2_36

IO_L24P_T3_36

IO_L6P_T0_36
IO_L13N_T2_MRCC_36

IO_L5P_T0_36

IO_L8P_T1_36

IO_L1P_T0_36

IO_L5N_T0_36

IO_L24N_T3_36
IO_L18P_T2_36

IO_L23P_T3_36
IO_L8N_T1_36

IO_L16P_T2_36
IO_L3P_T0_DQS_36

Fix

IO_L3N_T0_DQS_36

IO_L2P_T0_36
IO_L16N_T2_36

IO_L22P_T3_36
IO_25_36

IO_L19N_T3_VREF_36

IO_L22N_T3_36

IO_L15N_T2_DQS_36

IO_L14P_T2_SRCC_36

IO_L19P_T3_36

IO_L1N_T0_36

IO_L21P_T3_DQS_36

IO_L7P_T1_36

IO_L20N_T3_36

IO_L21N_T3_DQS_36

IO_L20P_T3_36

IO_L23N_T3_36

IO_L14N_T2_SRCC_36
IO_L4N_T0_36
IO_L4P_T0_36

IO_L15P_T2_DQS_36

IO_L11N_T1_SRCC_36

IO_L12P_T1_MRCC_36
IO_L7N_T1_36

IO_L10N_T1_36
IO_L9P_T1_DQS_36
IO_L9N_T1_DQS_36

IO_L2N_T0_36

IO_L12N_T1_MRCC_36

IO_L11P_T1_SRCC_36

IO_L13P_T2_MRCC_36

IO_L18N_T2_36
IO_L10P_T1_36

IO_L1P_T0_AD4P_35

IO_L10N_T1_AD15N_35

IO_L7N_T1_AD6N_35

IO_L23P_T3_35

IO_L4N_T0_35

IO_L6N_T0_VREF_35

IO_0_35

IO_L8N_T1_AD14N_35

IO_L13N_T2_MRCC_35

IO_L17P_T2_35

VCCO_35
VCCO_35
VCCO_35

IO_L3P_T0_DQS_AD5P_35

IO_L15P_T2_DQS_35
IO_L11N_T1_SRCC_35
IO_L11P_T1_SRCC_35

IO_L17N_T2_35

IO_L12N_T1_MRCC_35

IO_L4P_T0_35
IO_L15N_T2_DQS_35
IO_L2P_T0_AD12P_35

IO_L5N_T0_AD13N_35

IO_L14P_T2_SRCC_35

IO_L1N_T0_AD4N_35
IO_L3N_T0_DQS_AD5N_35
IO_L14N_T2_SRCC_35
IO_L2N_T0_AD12N_35

IO_L24P_T3_35

Fix

IO_L22P_T3_35
IO_L22N_T3_35

IO_L21P_T3_DQS_35

IO_L24N_T3_35
IO_L20N_T3_35

IO_L9P_T1_DQS_AD7P_35

IO_L20P_T3_35

IO_L16P_T2_35
IO_25_35

IO_L16N_T2_35
IO_L18P_T2_35

IO_L8P_T1_AD14P_35

IO_L23N_T3_35

IO_L7P_T1_AD6P_35

IO_L19N_T3_VREF_35

IO_L10P_T1_AD15P_35

IO_L21N_T3_DQS_35
IO_L9N_T1_DQS_AD7N_35

IO_L19P_T3_35

IO_L18N_T2_35

IO_L5P_T0_AD13P_35
IO_L13P_T2_MRCC_35

IO_L6P_T0_35
IO_L12P_T1_MRCC_35

IO_L5P_T0_34
IO_L20N_T3_34

IO_L1P_T0_34

IO_L19P_T3_34

IO_L21N_T3_DQS_34
IO_L5N_T0_34
IO_L23P_T3_34

IO_L21P_T3_DQS_34

IO_L22P_T3_34

IO_L23N_T3_34

IO_L24N_T3_34

IO_L13P_T2_MRCC_34

IO_L13N_T2_MRCC_34
IO_L3N_T0_DQS_34
IO_L2P_T0_34

IO_0_34

IO_L20P_T3_34

IO_L19N_T3_VREF_34

IO_25_34

IO_L24P_T3_34

VCCO_34

VCCO_34
VCCO_34

Fix

IO_L4N_T0_34
U5

IO_L8P_T1_34
W2

IO_L6P_T0_34
IO_L6N_T0_VREF_34

IO_L15P_T2_DQS_34
IO_L18N_T2_34

Y5
IO_L14N_T2_SRCC_34

IO_L10N_T1_34

T8

IO_L16P_T2_34

U8
U2

IO_L17P_T2_34

IO_L15N_T2_DQS_34

IO_L7N_T1_34

IO_L1N_T0_34

IO_L9P_T1_DQS_34

IO_L18P_T2_34

IO_L16N_T2_34

IO_L17N_T2_34
IO_L7P_T1_34

IO_L2N_T0_34
IO_L14P_T2_SRCC_34

IO_L12N_T1_MRCC_34

IO_L4P_T0_34
IO_L9N_T1_DQS_34

IO_L3P_T0_DQS_34

IO_L8N_T1_34

IO_L12P_T1_MRCC_34
IO_L11P_T1_SRCC_34
IO_L11N_T1_SRCC_34
IO_L10P_T1_34
IO_L22N_T3_34

IO_L12P_T1_MRCC_14
IO_L6N_T0_D08_VREF_14

IO_L8N_T1_D12_14

IO_L9P_T1_DQS_14
IO_L4N_T0_D05_14

IO_L9N_T1_DQS_D13_14
IO_L5P_T0_D06_14

IO_L17P_T2_D30_14
IO_L13N_T2_MRCC_14IO_L2N_T0_D03_14

IO_L1N_T0_D01_DIN_14

IO_L7P_T1_D09_14

IO_L20P_T3_D24_14
IO_L3N_T0_DQS_EMCCLK_14

IO_L17N_T2_D29_14

IO_L1P_T0_D00_MOSI_14

IO_L10P_T1_D14_14

IO_L3P_T0_DQS_PUDC_B_14

IO_25_14

IO_L20N_T3_D23_14

VCCO_14

IO_L6P_T0_FCS_B_14

IO_0_14

IO_L5N_T0_D07_14
IO_L8P_T1_D11_14

IO_L16P_T2_CSI_B_14

IO_L21P_T3_DQS_14

IO_L15N_T2_DQS_DOUT_CSO_B_14

VCCO_14
VCCO_14

IO_L15P_T2_DQS_RDWR_B_14

IO_L23N_T3_D18_14

IO_L23P_T3_D19_14

IO_L22N_T3_D20_14

IO_L24N_T3_D16_14

IO_L16N_T2_D31_14

IO_L18P_T2_D28_14

IO_L14P_T2_SRCC_14

IO_L21N_T3_DQS_D22_14

IO_L12N_T1_MRCC_14

IO_L7N_T1_D10_14
IO_L2P_T0_D02_14
IO_L4P_T0_D04_14

IO_L14N_T2_SRCC_14
IO_L13P_T2_MRCC_14

IO_L22P_T3_D21_14

Fix

IO_L10N_T1_D15_14
IO_L24P_T3_D17_14

IO_L18N_T2_D27_14
IO_L11P_T1_SRCC_14

IO_L19P_T3_D26_14
IO_L11N_T1_SRCC_14

IO_L19N_T3_D25_VREF_14

IO_L18N_T2_13
IO_L18P_T2_13

Fix

IO_L17P_T2_13
IO_L17N_T2_13
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