[4]
>> LP_DO_P_RX
R1
2 50

=

[4]
) DPHY_D0_P_RX [2]> 5> S Do_P_RX )
[4]
DPHY_DO_N_RX
DON > >> HS_DO_N_RX

R2
50

=

[4]
>> LP_DO_N_RX

[4]

" >> LP_D1_P_RX
. -
>> LP_CLKO_P_RX s
R4 & *
. o DPHY_D1_P_RX >> HS_D1_P_RX Y
DPHY_CLKO_P_RX [4] [2] - -
—-e ? >> HS_CLK0_P_RX DPHY_D1_N_RX “
2 >> HS_D1_N_RX

[4]
DPHY_CLKO_N_RX
CLKON. > >> HS_CLKO_N_RX ?g

[4]
>> LP_D1_N_RX c

o
82
N

[4]
>> LP_CLKO_N_RX [4
_CLKO_N_| >> LP_D2_P_RX
[4] -
>> LP_CLK1_P_RX ?g

[4]

@
33
S

DPHY_D2_P_RX
] S

[4] [2]
DPHY_CLK1_P_RX
- [2]> >> HS_CLK1_P_RX DPHY D2 N_RX > HS 02N AX [4
D2 N -
[4]
DPHY_CLK1_N_RX
e > >> HS_CLK1_N_RX ?g’

S>> HS_D2_P_RX

R10

o
=3
~

[4]
@ >> LP_D2_N_RX
>> LP_CLK1_N_RX [4]
>> LP_D3_P_RX

R11
2 50
[4]
>> HS_D3_P_RX B8

=

s DPHY_D3_P_RX

[2]>

[4]
DPHY_D3_N_RX 3 5> HS. D3N AX

R12
50

5

[4]
>> LP_D3_N_RX

Place resistor networks as close to Bank 0 pins as possible and trace match all diff signals between P and N as well as between pairs

LP_* Signals are only needed if you intend on monitoring LP signals from within the FPGA. If monitoring LP signals from within the
FPGA is not needed 100 ohm parallel termination can be used in place of the resistor network for those pairs. It is recommended to
use the 50 ohm resistor network on at least the clock lanes and data lane 0 for DSI. For CSI-2 100ohm termination is sufficient
for all data and clock lanes in most cases.
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(51

LP_CLKO_PTX
R17
5l 50
HS_CLK0_P_TX
- »i 320 > DPHY_CLKO_P_TX

(5]

HS_CLKO_N_TX > R2, 320 3> DPHY_CLKO_N_TX

23

(5] 50

LP_CLKO_N_TX >
(5]

LP_CLK1_P_TX S
R25

(5] 50

HS_CLK1_P_TX > R2 320

L

> DPHY_CLK1_P_TX

(5]

H LK1_N_TX
SCLKIN W2 320 > DPHY_CLK1_N_TX

el
«

5] 50
LP_CLK1_N_TX

NA

71

71

71

71

LP_DO_P_TX

HS_DO_P_TX

HS_D0_N_TX

LP_DO_N_TX

LP_D1_P_TX

HS_D1_P_TX

HS_D1_N_TX

LP_D1_N_TX

LP_D2_P_TX

HS_D2_P_TX

HS_D2_N_TX

LP_D2 N_TX

LP_D3_P_TX

HS_D3_P_TX

HS_D3_N_TX

LP_D3_N_TX

g

g
A A
2
A
8
S
82
@

>> DPHY_D0_P_TX

g

>> DPHY_DO_N_TX

ci

@
82
>

R

g
A A
®
©
8
S
g2
®

>> DPHY_D1_P_TX

(51

SR 320 >> DPHY_D1_N_TX
R24
5l 50
[5]>
>
R26
5l 50
D 320 >> DPHY D2 P_TX
(5]
SHEY 320 >> DPHY_D2_N_TX
R32
5l 50

Gl
~

c
v v
s}
2
<
8
3
g2
8

>> DPHY_D3_P_TX

c

R3; 320

NA

>> DPHY_D3_N_TX

)
@
=3

5] 50

NA

71

71

Place resistor networks as close to Bank 0 pins as possible and trace match all diff signals between P and N as well as between pairs

If LP mode is not needed the LP_* signals can be removed with the 50ohm resistors connected to ground
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<

0%

@

1UF

10V
i
1
00
10V
100NF
10V

100NF

uic

[3]
[3]

[3]
[3]

B ws ciko P R
Bl Ks Clko_|

(3]

[3]
[3]

[3]
[3]

Bl ps cLki_P_R
HS_CLK1_|

N

HS D2 P_R P2
HS_D2 N_R §:N2
HS_D3_P_R N3
H37037N7R§¢ P4

HS_D1_P_R P8
HS 1 Ry ]

HS_D0_P_R; Mi1
HS DO N RS Piz ]
N12

P1
13 ]

=

MACHX02-4000
BANK 2
VGCIo2_1

VCCIO2_2
VCClo2_3

PB3A_T
PB3B_C

CSSPIN_PB4A_T
PB4B_C

PB7A_T
PB7B_C

MCLK_CCLK_PB9A_T
SO_SPISO_PB9B_C

PB10A_T
PB10B_C

PB13A_PCLKT2 0_T
PB13B_PCLKC2_0_(

PB15A_T
PB15B_C

PB20A_PCLKT2_1_T
PB20B_PCLKC2_1_C

PB21A_T
PB21B_C

PB23A_T
PB23B_C

PB24A_T
PB24B_C

PB27A_T
PB27B_C

PB29A_T
PB29B_C

SN_PB30A_T
SI_SISPI_PB30B_C

acl - 132csbga

HS_* signals must be trace length matched

between P and N of a pair as well as

between the individual pairs

X02 MIPI HS RX Signals

<

—O%

o

5 6 7 ts
w w w w
2 4
2 g
ST e S
U1A
= 2l 3 3 V2P5
2 | 2 2 MACHX02-4000
= BANK O
GND Bﬁ\g VCCIO0_1
5] VCCIo0 2
VCCIO0_3
A2
[6] HS D1_P_TX —g3 | PT9A_T_LVDS
[6] HS D1_N_TX ——— | PT9B_C_LVDS
16] HS_CLK1_P_TX gg‘éﬂ PT11A_T_LVDS
[6] HS_CLK1_N_TX ——{ PT11B_C_LVDS

16] HS_DO_P_TX §§‘5§ PT14A_T_LVDS

[6] HS Do _N_TX —— | PT14B_C_LVDS

16] HS_CLK0_P_TX éé‘é; PT18A_PCLKTO_1_T_LVDS

[6] Hs CLKO_N_TX — | PT18B_PCLKCO0_1_C_LVDS
c9

%—xg| PT21A T LVDS
%—=" PT21B_C_LVDS

[6] HS_D2_P_TX

210 L pr24a T LvDS
161 Hs D2 N_TX —

PT24B_C_LVDS

*grz| PT25A_T_LVDS
#=5 PT258_C_LVDS

%‘2}3 PT27A T LVDS
——A2 L oro78 ¢ LvDS

[6] Hs_D3 P_TX
[6] HS_D3_N_TX

%570| JTAGENB_PT23C T
== PROGRAMN_PT23D_C

X a3 | INITN_PT28G_T
*-= DONE_PT28D_C

%—gg | SCL_PCLKT0 0 PT20C_T
»———] SDA_PCLKC0_0_PT20D_C

MachX02-4000 HE 132csbga

HS_* signals must be trace length matched
between P and N of a pair as well as

between the individual pairs

X02 MIPI HS TX Signals
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=
]
3

—O

uib

©

1UF

100NF ™

10V
i
1
100NF 2
10V N
1
100NF
10V

10V

=

<
T
*

—O

Q
Z
o

18 1

1UF N
F
100NF  ©

TeT

10V
10V,
10V

MACHX02-4000
BANK 3
Velollek]

PL16A_T
PL16B_C

PL17A_PCLKT3_0_T
PL17B_PCLKC3_0_C

PL19B_C

PL20A_T
PL20B_C

lacl - csl
U1E

100NF

10V

-

@
z
S

100NF

MACHX02-4000
BANK 4
Velelle?]

PLOA T
PL9B_C

PL10C_PCLKT4_0_T
PL10D_PCLKC4_0_C

PL13A_T
PL13B_C

PL14A_T
PL14B_C

acl - 132cst
U1F

10v
i
1
100NF
10V N
1
100NF
10V

10V

For X02-1200 compatibility,

Extra Banks

MACHX02-4000

BANK 5
Velolle

PL3A_L GPLLT_FB_T
PL3B_L_GPLLC_FB_C

PL4A_L GPLLT_IN_T
PL4B_L GPLLC_IN_C

PL6A_PCLKT5_0_T
PL6B_PCLKC5_0_C

PL7A_ T
PL7B_C

PL8A_T
PL8B_C

lacl = csbga

VCCIO3 = VCCIO4

VvipP2

1UF «@

100NF &

10V
10V,

100NF @

[6] LP_CLK1_P_TX
[6] LP_CLK1_N_TX

[6] LP_CLKo_P_TX
[6] LP_CLKO_N_TX

[6] LP_DO_P_TX
[6] LP_DO_N_TX

[6] LP_D1_P_TX
[6] LP_D1_N_TX

[6] LP D2 P_TX
[6] LP D2 N_TX

[6] LP_D3_P_TX
[6] LP_D3_N_TX

[38] LP_CLK1_P_RX
[8] LP_CLK1_N_RX

[3] LP_CLK0_P_RX
[8] LP_CLKO_N_RX

[8] LP_D0_P_RX
[8] LP_DO_N_RX

[38] LP_D1_P_RX

[38] LP_D1_N_RX

[8] LP_D2 P_RX
[8] LP_D2_N_RX

[38] LP_D3_P_RX
[8] LP_D3_N_RX

X02 MIPI LP

10V

b S—

&
&
&
&
&
&
&
&
&
&
&

VviP2

E12

Ei4

E13
F12

F13

Fi4

G12

Gi14

G13
H12

J12

J14

J13
K12

K13
K14

L14
M13

Mi2
Mi4

N13
N14

uiB

MACHX02-4000
BANK 1

VCCIO1_1
VCCIO1_2
VCCIO1_3

PR2A_R_GPLLT_FB_DQO0_T
PR2B_R_GPLLC_FB_DQ0_C

PR3A_R_GPLLT_IN_DQO_T
PR3B_R_GPLLC_IN_DQO_C

PR5A_DQO_T
PR5B_DQ0_C

PR6A_DQO_T
PR6B_DQ0_C

PR8A_DQO_T
PR8B_DQ0_C

PR9A_DQSO_T
PR9B_DQSON_C

PR10A_PCLKT1_0_DQO0_T
PR10B_PCLKC1_0_DQ0_C

PR13A_DQS1_T
PR13B_DQS1N_C

PR14A_DQ1_T
PR14B_DQ1_C

PR15A_DQ1_T
PR15B_DQ1_C

PR16A_DQ1_T
PR16B_DQ1_C

PR18A_DQ1_T
PR18B_DQ1_C

PR19A_DQ1_T
PR19B_DQ1_C

MachX02-4000 HE 132csbga

RX and TX Signals
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V2P5
R37

1R

C25 C26 u2

V2P5

VviP2 o
1

LED1
PART_NUMBER = HSMG-C
§LED Manufacturer = AVAGO

TP_LOOP_RED

LTC3025 "‘
4
100nF 3 N Q out
@

V1iP8
o
LED2

Q:LED Manufacturer = AVAGO

PART_NUMBER = HSMH-C190

Vip2 .
o
R40 R41
= = 10uF/6V3/X7R ce7 R39 180 180
GND GND R38 R0603 R0603
aa 20K 10uF/BV3/X7TR < DNI 1% 1%
R4, 6 z= 5 R0402 = =
V1P8 EN  ©a ADJ = = GND GND
100K NN GND GND
c28 R43
1ms RC 10_0K
0.01uF R0402
GND GND = ViP2
GND uiG
Vout = 0.4*(1+R44/R46) = 1.200V
MACHX02-4000 ViP2 29 30 (o3t 32
a5 Power \ N el 5
1] GND1 vCet = g——35 =]
-5 cnoz vee et TeTe E
515 GND3 vees piz
G5 | GND4 VCC4
13 | GNDS > >| > >
12| GND8 e E e e
75| GND7 -
GND8 X
pro GNDo c7 e
t—— GND10 Ne =
GND
MachX02-4000 HE 132csbga
Core Voltage
viP8 utt
MACHX02-4000 ®
R44 2 R45 2 R46 JTAG
4T 4Tk 47K
VP8 =" B6 1 1cK_TEST CLK_PTi5C_T
1 2 B4
w5 T 1 | T PTi3D 0
Iy - L A4 3 100_PTH3C_T
o F—x
c3) A6
100nF] TMS_PT15D_C
LA R
= DNI
GND = MachX02-4000 HE 132csbga
JTAG Header R47
GND
A
JTAG itle
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