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Introduction

Efinix offers Titanium FPGAs in packages that are designed for the devices' maximum
number of user's I/O pins. This document describes the Titanium FPGAs' pin and package
specifications as well as solder reflow guidelines.

Learn more: Refer to the following documents for more information:
FPGA pinout specification
FPGA data sheet for pin definitions

Available Package Options

Table 1: Titanium Package Options

Package Pitch Size Ti35 Ti60 Ti90 | Ti120 | Ti165 | Ti180 | Ti240 | Ti375
(mm) | (mm)

64-ball WLCSP 0.4 |3.5x3.4 v

100-ball FBGA 0.5 |5.5x55 v v

225-ball FBGA 0.65 | 10x10 v v

256-ball FBGA 0.8 13x13 v v

361-ball FBGA 0.65 | 13x13 v v v

400-ball FBGA 0.8 16x16 v v v

484-ball FBGA 0.8 18x18 v v v v
529-ball FBGA 0.8 19x19 v v v v v v
1156-ball FBGA 1.0 35x35 v v v

Refer to the FPGA data sheet for information on the number of GPIO and other resources in
each FPGA/package combination.

Device Pinout File

Efinix provides pinout files for Titanium FPGAs. For each device/package combination,
these files contain the pin name, I/O bank number for each pin, configuration function, and
pin location.

7 Download: Download the pinout files from the Documentation page in the Support section of the Efinix®
web site ( )

www.efinixinc.com 4
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Pinout Description

The following tables describe the pinouts for power, ground, configuration, and interfaces.

Table 2: Power and Ground Pinouts

xx indicates the bank location.

Function Description
VCC Core power supply.
VCCA_xx PLL analog power supply.
VDD_SOC Hardened RISC-V block power supply.
VCCAUX 1.8 V auxiliary power supply.
VCCIO33_xx HVIO bank power supply.

VCCIO33_xx_yy_zz

Power for HVIO banks that are shorted together. xx, yy, and zz are the bank
locations. For example: VCCIO33_BR1_BR2 shorts banks BR1 and BR2.

VCCIOxx

HSIO bank power supply.

VCCIOxx_yy_zz

Power for HSIO banks that are shorted together. xx, yy, and zz are the bank
locations. For example:

VCCIO1B_1C shorts banks 1B and 1C

VQPS 1.8 V supply for security fuse.
During configuration and normal operation, keep this pin at 0 V. When you want to
blow the security fuses, power this pin up to 1.8 V.

GND Ground.

Table 3: GPIO Pinouts

x indicates the location (T, B, L, or R); xx indicates the bank location; n indicates the number; yyyy indicates the

function.
Function Direction Description

GPIOx_n 17O HVIO for user function. User I/O pins are single-ended.
GPIOx_n_yyyy 170 HVIO or multi-function pin.

GPIOx_N_n /O HSIO transmitter, receiver, or both.

GPIOx_P_n

GPIOXx_N_n_yyyy 170 HSIO transmitter, receiver, both, or multi-function.
GPIOx_P_n_yyyy

www.efinixinc.com
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Function

Direction

Description

REF_RES_xx

REF_RES is a reference resistor to generate constant current for
the related circuits.

Connect the following REF_RES pins to ground through a 10 kQ
resistor with a tolerance of £1% :

® REF_RES_ 2A and REF_RES_4A pins must be connected.

REF_RES pin of the particular bank, if pins in the bank are
used as LVDS TX or MIPI TX lane.

REF_RES_3A pin, if internal oscillator is used.
® REF_RES_3A pin, if blowing of fuses for FPGA security is
required.

You can leave the REF_RES pins floating if none of the above
are applicable.

Connect the following REF_RES pins to ground through a 10 kQ
resistor with a tolerance of £1% :

® REF_RES_ 2A, REF_RES_2C, REF_RES_4A, and REF_RES_4C
pins must be connected.

REF_RES pin of the particular bank, if pins in the bank are
used as LVDS TX or MIPI TX lane.

REF_RES_3A pin, if the internal oscillator is used.

® REF_RES_3A pin, if blowing of fuses for FPGA security is
required.

You can leave the REF_RES pins floating if none of the above

are applicable.

Connect all REF_RES pins to ground through a 10 kQ resistor
with a tolerance of £1%.

Table 4: Alternate Function Pinouts

nis the number.

Function Direction Description

CLKn Input Single ended input for global clock and control network resource. The
number of inputs is package dependent.

CLKn_P/N Input Differential input pair for global clock and control network resource. P
pins can access to global clock and control network resource if itis in
single-ended configuration.

EXTFB Input PLL external feedback CLKIN.

PLLINn Input PLL reference clock resource. The number of reference clock
resources is package dependent.

www.efinixinc.com
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Configuration Pins

Some configuration pins are dedicated, and some are dual-purpose.

* Dedicated pins cannot be used as general purpose I/0O.

* During configuration, use dual-purpose pins as described in this document for the
configuration mode you are using. After configuration (in user mode), you can use these
pins as general-purpose I/O.

www.efinixinc.com 7
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Table 5: Dedicated Configuration Pins

These pins cannot be used as general-purpose I/O after configuration.

All the pins are in internal weak pull-up during configuration mode except for TCK and TDO.

Calculate the resistor value as described in in

Pins

Direction

Description

External Weak
Pull Up/
Pull Down
Requirement

CDONE

170

Configuration done status pin. CDONE is an open drain output;
connect it to an external pull-up resistor to VCCIO. When
CDONE = 1, the configuration is complete and the FPGA
enters user mode. You can hold CDONE low and release it to
synchronize the FPGAs entering user mode.

Pull up

CRESET_N

Input

Active-low FPGA reset and re-configuration trigger.

Pulse CRESET_N low for a duration of tgeset N before releasing
CRESET_N from low to high to initiate FPGA re-configuration.
This pin does not perform a system reset.

Pull up

TCK

Input

JTAG test clock input (TCK). The rising edge loads signals
applied at the TAP input pins (TMS and TDI). The falling edge
clocks out signals through the TAP TDO pin.

Pull up

T™MS

Input

JTAG test mode select input (TMS). The I/0 sequence on this
input controls the test logic operation . The signal value typically
changes on the falling edge of TCK. TMS is typically a weak pull-
up; when itis not driven by an external source, the test logic
perceives a logic 1.

Pull up

TDI

Input

JTAG test data input (TDI). Data applied at this serial input is fed
into the instruction register or into a test data register depending
on the sequence previously applied at TMS. Typically, the signal
applied at TDI changes state following the falling edge of TCK
while the registers shift in the value received on the rising edge.
Like TMS, TDl is typically a weak pull-up; when it is not driven
from an external source, the test logic perceives a logic 1.

Pull up

TDO

Output

JTAG test data output (TDO). This serial output from the test
logic is fed from the instruction register or a test data register
depending on the sequence previously applied at TMS. The shift
out content is based on the issued instruction. The signal driven
through TDO changes state following the falling edge of TCK.
When data is not being shifted through the device, TDO is set to
an inactive drive state (e.g., high-impedance).

Pull up

JTAG_VCCIO_SEL

Input

JTAG voltage select pin. This pin affects the BR4 bank voltage, or
any banks merged with the BR4 bank.

Supply VCCIO33_BR4 with 1.8 V and connect a 1 kQ external
resistor between this pin and ground to use JTAG at 1.8 V.

Leave this pin floating to use the default JTAG at 3.3V or 2.5 V.
Available on Ti85, Ti135, Ti165, Ti240, and Ti375 FPGAs only.

Floating or
pull down

(" CDONE has a drive strength of 12 mA at 1.8 V.

www.efinixinc.com 8
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Table 6: Dual-Purpose Configuration Pins

In user mode (after configuration), you can use these dual-purpose pins as general I/O.

Calculate the resistor value as described in in

Configuration |Direction Description External Weak
Functions Pull Up/
Pull Down
Requirement
CBSEL[1:0] Input | Multi-image configuration selection pin. This function is not Pull up or
applicable to single-image bitstream configuration or internal pull down
reconfiguration (remote update).
Connect CBSEL[1:0] to the external resistors for the image you
want to use:
00 for image 1
01 forimage 2
10 for image 3
11 forimage 4
0: Connect to an external weak pull down.
1: Connect to an external weak pull up.
CCK I’O Passive SPI input configuration clock or active SPI output Optional pull
configuration clock. up if required
by external load
CDIn I/0 Data input for SPI configuration. n is a number from 0 to 31 Optional pull
depending on the SPI configuration data width. up if required
CDI0 is an output in x1 active configuration mode and is a by external load
bidirectional pin in all other active configuration modes.
CDl4 is a bidirectional pin in x8 active configuration mode.
In a multi-bit daisy chain connection, CDI[31:0] connects to the
data bus in parallel.
Csl Input | Chip select. Pull up
0: The FPGA is not selected or enabled and will not be
configured.
1: Select the FPGA for allSPI configuration modes.
Ti35 and Ti6é0 FPGAs require this setting for JTAG
configuration mode.
This pin is not bonded out in some of the smaller packages,
such as the Wé4, F100S3F2, and F100.
CSO Output | Chip select output. Asserted after configuration is complete. -
Connect this pin to the chip select pin of the next FPGA for
daisy chain configuration. %)
This pin is not bonded out in some of the smaller packages,
such as the F100.
NSTATUS Output | Indicates a configuration error. When the FPGA drives this pin -

low, it indicates an ID mismatch, the bitstream CRC check has
failed, or remote update has failed.

)

Cascaded configuration is not supported in the F100S3F2 package.

www.efinixinc.com
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in active x8 configuration mode (dual quad mode).
Not available on W64, F100S3F2, and F100 packages.

Configuration  |Direction Description External Weak
Functions Pull Up/
Pull Down
Requirement
SSL_N I’/O SPI configuration mode select. The FPGA senses the value of Pull up or
SSL_N when it comes out of reset (i.e., CRESET_N transitions pull down
from low to high).
0: Passive mode; connect to external weak pull down.
1: Active mode; connect to external weak pull up.
In active configuration mode, SSL_N is an active-low chip
select to the flash device (CDIO - CDI3).
SSU_N Output | Active-low chip select to the upper flash device (CDI4 - CDI17) | Optional pull

up if required
by external load

mode.

During all configuration modes, rely on the external weak pull-
up or drive this pin high.

EXT_CONFIG_CLK| Input |Alternative clock in active configuration mode. Optional pull
up if required
by external load
TEST_N Input | Active-low test mode enable signal. Set to 1 to disable test Pull up

@ Note: Refer to the column Configuration Functions in the pinout file.

www.efinixinc.com
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Dedicated DDR Pinout

Table 7: Dedicated DDR Pinout

n indicates the number.

Function Direction Description
DDR_A[n] Output Address signals to the memories.
DDR_CKE Output Active-high clock enable signals to the memories.
DDR_CK Output Differential clock output pins to the memories.
DDR_CK_N
DDR_CS_N Output Active-low chip select signals to the memories.
DDR_DQ[n] 170 Data bus to/from the memories.
DDR_DMIn] I/O Active-high data-mask signals to the memories.
DDR_DQS[n] 170 Differential data strobes to/from the memories.
DDR_DQS_NI[n]
DDR_RST_N Output Active-low reset signals to the memories.
DDR_CAL Input 240 Q to ground reference resistor port.
VDD_PHY_DDRn - DDR digital power supply.
VDDQ_PHY_DDRn - DDR I/O power supply.
VDDQX_PHY_DDRn - DDR I/O pre-driver power supply.
VDDPLL_MCB_TOP_PHY_DDRn - DDR PLL power supply.
VDDQ_CK_PHY_DDRn - DDR I/O power supply for clock.

www.efinixinc.com 11
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Dedicated MIPI D-PHY Pinout

Table 8: Dedicated MIPI D-PHY Pinout

m and n indicates the number. L indicates the lane

Function Direction Description

VCC18A_MIPIm_n_TX - Power supply for the MIPI D-PHY TX block. m and n are the
MIPI channel numbers. For example:
VCC18A_MIPIO_1_TX displays the power of MIPI D-PHY TX
channel 0 and channel 1 being shorted together.

VCC18A_MIPIm_n_RX - Power supply for the MIPI D-PHY RX block. m and n are the
MIPI interface numbers. For example:
VCC18A_MIPIO_1_RX displays the power of MIPI D-PHY RX
channel 0 and channel 1 being shorted together.

MIPIn_TXDPL 170 MIPI differential transmit data lane.

MIPIn_TXDNL

MIPIn_RXDPL /O MIPI differential receive data lane.

MIPIn_RXDNL

Table 9: Dedicated MIPI D-PHY Pinouts

n indicates the number. L indicates the lane

Function Direction Description
VCC18A_MIPIn_TX - Power supply for the MIPI D-PHY TX block.
VCC18A_MIPIn_RX - Power supply for the MIPI D-PHY RX block.
MIPIn_TXDPL Output MIPI differential transmit data lane.
MIPIn_TXDNL
MIPIn_RXDPL Input MIPI differential receive data lane.
MIPIn_RXDNL

www.efinixinc.com 12
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Dedicated Transceiver Pinout

n indicates the bank number; L indicates the lane; nn indicates the merged transceiver bank numbers.

Function Direction Description

VCC_SERDESNhn - Transceiver digital PCS and PCle controller power supplies.

VDDA_C_Qnn - Transceiver analog bias power supply.

VDDA _D_Qnn - Transceiver digital and analog data path power supplies.

VDDA _H_Qnn - Transceiver analog power supply for I/0.

PERST_Qn_N Input Active-low PCle reset pin.

Qn_CAL_RES Input Transceiver calibration resistor. Connect an external resistor
between this pin and ground. The resistor value is 3.01 kQ with 1%
tolerance.

Qn_REFCLKn_N Input Transceiver differential external reference clock input.

Qn_REFCLKn_P REFCLKO: Main clock.

REFCLK1: Alternative clock.

Qn_RXDPL Input Transceiver differential receive serial data inputs.

Qn_RXDNL Q0 and Q2 include the PCle controller.

Qn_TXDPL Output Transceiver differential transmitter serial data inputs

Qn_TXDNL QO and Q2 include the PCle controller.

www.efinixinc.com 13
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64-Ball WLCSP Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.

Figure 1: 64-Ball WLCSP Pinout Diagram

A B C D E F G H

1 O @ © 0 @ o m |

GPIOL_N_18 GND  GPIOL_N_04 GPIOL_N_08 GPIOL_P_08 GPIOL_N_02 GPIOL_P_02  CRESET_N
_CDI3 _CLK1_N _CLKI_P _Cso _csl

21 O W H O H Bk B B :

GPIOL_P_18 VCCA_TL  VCCIO1B_2A GPIOL_P_04 vee CDONE GND VCCIO33_BL
PLLINO _cpi2

1 O O @ 0 o H B

GPIOL_N_17 GPIOL_P_17 GPIOL_N_03 GPIOL_P_03 GPIOL_N_01 GPIOL_P_01 VCCIO1A 4B ™S
_EXTFB _coi _CDIo _CCK _SSLN

‘@ O O H H e E Em ¢
GPIOL_N_15 GPIOL_N_10 GPIOL_P_10 GND vee REF_RES_1A DO TCK
_TEST_N _CLK3N _CLK3_P

1 @O © o n H B B
GPIOL_P_15 GPIOL_N_13 REF_RES_1B vee GND VCCAUX GND DI
_NSTATUS ~ _CBSEL1

- ® © © O m m O O |
REF_RES_2A GPIOL_P_13 GPIOR_N_02 GPIOR_P_02 VCCIO2B 3A VCCA BR GPIOR_N_00 GPIOR_P_00

_CBSELO _CDI25 _CDI24 4 _CDI22 _PLLINO

' ® O @ @ H O O e |-

REF_RES_3A GPIOR_P_09 GPIOR_N_03 GPIOR_P_03 vee GPIOR_N_01 GPIOR_P_01 REF_RES_4A
P cpi27 _Cpi23 _EXTFB

©

|
o
Q
A
2o

_CDI26

[eo)

GND GPIOR_N_09 GPIOR_P_05 GPIOR_N_05 GPIOR_P_04 GPIOR_N_04 REF RES 38  GND
_CLKIO_N _CDI30 _CDI31 _CDR8 _CDR9
A B C D E F G H

O HSIO

. HSIO or Configuration

. Dedicated Power

O HSIO or Multi-Function . Reference Resistor Pin . Dedicated Ground

B Dedicated JTAG

. Dedicated Configuration
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Figure 2: 64-Ball WLCSP I/O Bank Diagram

A B C D E F G H
1 I ® ¢ ¢ o o hm |
GPIOL_N_18 GPIOL_N_04 GPIOL_N_08 GPIOL_P_08 GPIOL N 02 GPIOL P 02 CRESET_N
_cDbi3 _CLKIN _CLK1_P
2 N O 0 B I H -
GPIOL_P_18 VCCA_TL VCCIO1B_2A GPIOL_P_04 vee CDONE GND VCCIO33_BL
_PLLINO _CDI2

3 ® 6 o o

GPIOL_N_17 GPIOL_P_17 GPIOL_N_03 GPIOL_P_03 GPIOL_N_01 GPIOL_P_01 VCCIO1A 4B

g
:l
w

w

_NSTATUS _CBSEL1

_EXTFB _coi _CDI0 _CcK _SSLN

4 m B e B B |
GPIOL_N_15 GPIOL_N_10 GPIOL_P_10 GND vee REF_RES_1A TDO TCK
_TEST N _CLK3 N _CLK3 P

5| W H B B B B s
GPIOL_P_15 GPIOL_N_13 REF_RES_1B vee GND VCCAUX GND DI

6 ® ¢ H B o o
REF_RES_2A GPIOL_P_13 GPIOR_N_02 GPIOR_P_02 VCCIO2B_3A VCCA BR GPIOR_N_00 GPIOR_P_00

_CBSELO _CDI25 _CDI24 _3B_4A CDI22 _PLLINO

1 ® @& @& @& H O

REF_RES_3A GPIOR_P_09 GPIOR_N_03 GPIOR_P_03 vee GPIOR_N_01
_CLK10_P _cDR7 _CDI26 _CDI23

s @ @ O o o O

GND GPIOR_N_09 GPIOR_P_05 GPIOR_N_05 GPIOR_P_04 GPIOR_N_04 REF_RES_3B GND

01 REF_|

o)
3
mo
®::0
'"-o
®

_CLK10_N _CDI30 _coi31 _CDI28 _CDI29
A B C D E F G H
@ Bank1A_4B @ 5ank2B_3A 3B_4A [ other Dedicated Power
and Ground
Bank 1B_2A [ V  VREF Pin
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Figure 3: 64-Ball WLCSP Emulated MIPI RX Groups

A B C D E F G H

0 © B @ © © 1

GPIOL_N_18 GND GPIOL_N_04 GPIOL_N_08 GPIOL_P_08 GPIOL_N_02 GPIOL_P_02 CRESET_N

_cbi3 _CLKIN  _CLKIP €SO K
2 H H o = H B |
GPIOL_P_18 VCCA_TL  VCCIO1B_2A GPIOL_P_04 vce CDONE GND VCCI033_BL
_PLLINO _cbi2 10

3 ® 6 6 o6 BN 3

GPIOL_N_17 GPIOL_P_17 GPIOL_N_03 GPIOL_P_03 GPIOL_N_01 GPIOL_P_01 VCCIO1A 48 ™S
_SSLN

_EXTFB _coi _CDIo _CCK
4 H N :
GPIOL_N_15 GPIOL_N_10 GPIOL_P_10 GND vee REF_RES_1A  TDO TCK
_TEST N _CLK3 N _CLK3 P
5 N H B 5
GPIOL_P_15 GPIOL_N_13 REF_RES_1B vee GND VCCAUX GND DI
_NSTATUS ~ _CBSEL1

6 ® 6 B B o o

REF_RES_2A GPIOL_P_13 GPIOR_N_02 GPIOR_P_02 VCCIO2B_3A VCCA BR GPIOR_N_00 GPIOR_P_00
_CBSELO _CDI25 _CDI24 _3B_4A _CDI22 _PLLINO

7 ® 6 H o o 7

REF_RES_3A GPIOR_P_09 GPIOR_N_03 GPIOR_P_03 vee GPIOR_N_01 GPIOR_P_01 REF_RES_4A

_CLK10_P _cDI27 _CDI26 _CDI23 _EXTFB
J ® ©e°0 o m |
GND GPIOR_N_09 GPIOR_P_05 GPIOR_N_05 GPIOR P_04 GPIOR_N_04 REF_RES_38 GND
_CLK10_N _CDI30 _CDI31 _CDI28 _CDI29
A B C D E F G H
@ MIPIRX group 10 @ MIPIRX group 16 C  Clock lane

Not in MIPI RX group

Figure 4: 64-Ball WLCSP Package Marking
Pin 1—>@

C001<—— LotID

D038C4<«——— Speed grade
e

T— Temperature
Work week

Year
Device code
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100-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.

F100S3F2 Package Specifications

@ Important: For devices with the letter 'S' in the lot number, pin A5 has the VQPs function. For devices
without the letter 'S" in the lot number, pin A5 has the GND function. See PCN-2405-001 for details.

Figure 6: 100-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10

o

GPIOR_P_19 GPIOR_N_19
_PLLINO

O

GPIOR_P_14 GPI

VCCIO3A  GPI

|
|
e
O
o
|
|
|
O

o)
z
5
<
a
o
b2
-
=
2
m
o
E
m
w
®

GPIOT_P_01 VQPS_GND VCCIO2A_ 2B VCCA_TR GNI

o

@
O
(@)
(@)
e
e
O
O

@
3
o

=

o
>
[}
3
o
el
z
»

GPIOL_P_18 GPIOL_P_17 REF_RES_2A VCCAUX REF_RES_3A GPIOR

¢}
z
=
o

R

z

14

[e]
w
@»
m
m
o

O

o
Py
z

@
O
Ot
o
@
o
O

@
3
o
=
z
@
o)
3
o
=
z
N
@
3
o
=
o
N
®
3
]
=
z
3
@
z3
o
=
o
o
<
S
o
@
3
]
bl
z
5
@
3
o
bl
o
@

|12

o
@
@
N}
7]
3
5
ci
@
o
=
=
©
=zl

(@)
@
(@)
(@)
O

GPIOR_N_11 GPI
_CLK8_N

(e}

R

o

12

o)
2
o

2

Lz
>
o)
2
&
<
S
o
Q
o
o)
z
&
o)
3
o
2
z
&
o)
2
o
2
el
>
<
S
3
o)
2
o
2
el

o)
£
21
-
m
2
<
21
o)
e
=
ol
o)
£
=
FY;
o1

(@)
O
O
(@)
0.
(@)
o

[}
3
o
=
T
3
[}
3
o
=
T
[}
3
o
=
z
@
3
o
=
o
3
@
3
o
=
z
o
=]
<
Ie]
o
[}
3
]

N_08 GPI GPIOR_N_09

_CLK10_N

[2¥e]
X‘;U
"U
o
3
@
z
o

o
&
Pl
w
ol
o
&
2
ol

1=
5

I

)

o}
o
o
o8
©:
o
O
o

GPI

[}

L

3
@
3
o
i
o
5
@
3
o
I
z
o
N
<
Q
e}
@
3
o
X
l
o
3

| _P_08 GPIOR_N_07 GPIOR_P_06 GPI

_CLKT1_P _CDI20

VCCIO3B_4A GPIOR_N_04

o
X
z
54
o
‘JJ
z
=3

z
(3
o)
3
o
r

Dz
=
3
o)
3
o
]
o

31

—, 0

o
=
ZI
[}
=
31
oo
o
=
!
o

=)

]
=

[0]
|
@
I
21
|

o
[0]

o

GPI

o

L_P_06 VCCIO1A_4B GPIOL_N_05 GPIOL_P_05

<
o)
o
<
o)
Q
>
c
<
o)
z
[S]
@
bl
o
o
o
)
5

T
o
I

GPIOL_N_03 GPIOL.

o

03

o
<}
e}
=z
m
o
m
i
P}
m
w
>

GPIOR_N_00 GPIOR_P_03 vee
_coi2

@
3
(s}
X
z
o
5

GPIOR_P_05 GPIOR_P_04
_CDI30 cDI28

o
=4
3
o
9
[
=1

38
o
=)

@
o
Q¢
]
N
@
@

:H

4

[S]

@
3

[}
el
o
Qo
o
=
®
2
s}
o
=
<
(e}
Q
s}
3
W
o)
@
4
o
e}

GPIOR_P_00 GPIOR_N_03 GPIOR_N_02 GPI
_PLLINO _CDI27 _CDI25

o
P
o
Q
N

w
(%]
)
z
Q
Ql
xZz
o
=4
N
el
o
9
~
@

Py
:
9

(
Q
X

CRESET_N GND TCK ™S GND VCCA_BR REF_RES_4A REF_RES_38 GPIOR_P_01
_EXTFB
1 2 3 4 5 6 7 8 9 10

O nvio O Hsio @ Hsioor Configuration  [Jl] Dedicated Power

O HVIO or Multi-Function O HSIO or Multi-Function . Reference Resistor Pin . Dedicated Ground

‘ VQPS_GND B ocdicated JTAG [ Dedicated Configuration

www.efinixinc.com 18


https://www.efinixinc.com/support/docsdl.php?s=ef&pn=PCN-2405-001

Figure 7: 100-Ball FBGA I/O Bank Diagram
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Figure 8: 100-Ball FBGA Emulated MIPI RX Groups

1 2 3 4 5 6 7 8 9 10
S . ® B H N A
GND VCCA_TL REF_RES_1B GPIOT_P_01 VQPS_GND VCCIO2A 2B VCCA_TR GND GPIOR_P_19 GPIOR_N_19
_PLLINO

5 @ H ® 0 0 ¢

GPIOL_P_13 GPIOL_N_18 GPIOL_P_18 GPIOL_P_17 REF_RES_2A VCCAUX REF_RES 3A GPIOR_N_13 GPIOR_P_14 GPIOR_N_14

_CBSELO _PLLINO _EXTFB
cl @ @ @ B O e B o
GPIOL_N_13 GPIOL_N_12 GPIOL_P_12 GPIOL_N_17 GPIOL_P_15 vce GPIOR_N_10 GPIOR_P_13  VCCIO3A  GPIOR_N_12

_CBSEL1 _NSTATUS _CLK9 N

- @ W m m © m o @ o -
GPIOL_N_10 GND vCeIo1B GND GPIOL_N_15 GPIOR_P_10 vce GPIOR_P_11 GPIOR_N_11 GPIOR_P_12
_CLK3 N 1 _TESTN  _CLK9P _CLK8_P  _CLK8_N

cf ® & O 6 6 H o6 o6 o6 h -

GPIOL_P_10 GPIOL_P_11 GPIOL_N_11 GPIOL_P_08 GPIOL_N_08 vce GPIOR_N_08 GPIOR_P_09 GPIOR_N_09 GND
_CLK3_P _CLKI_P  _CLKIN _CLKT_N  _CLKI0.P  _CLK1ON

F® ® €6 6 6 B e o o o -

GPIOL_N_06 GPIOL_N_09 GPIOL_P_09 GPIOL_P_07 GPIOL_N_07 vee GPIOR_P_08 GPIOR_N_07 GPIOR_P_06 GPIOR_N_06

_CLK2_N _CLK2_P _CLKO_P  _CLKON _CLK11_P _CDI20 _cpi21
-/ @ H e © I H B 6 B o0 -
GPIOL_P_06 VCCIO1A 4B GPIOL_N_05 GPIOL_P_05 Ve VCCAUX GND GPIOR_P_07 VCCIO3B_4A GPIOR_N_04
_CDI29

i ] ® 6 H 6 o o -

GPIOL_N_03 GPIOL_P_03 CDONE REF_RES_1A GPIOR_N_00 GPIOR_P_03 vce GPIOR_N_05 GPIOR_P_05 GPIOR_P_04
_cont _CDIo _CDI22 _CDI26 _CDI31 _CDI30 _CDI28

y IIQ..QIQJ

GPIOL_P_01 GPIOL_N_01 VCCIO33_BL TDO GPIOR_P_00 GPIOR_N_03 GPIOR_N_02 GPIOR_P_02 GND GPIOR_N_01
_S

L_N _CCK _PLLINO _CDI27 _CDI25 _CDI24 _CDI23
« @ H W W B N N @ |«
CRESET_N GND TCK ™S TDI GND VCCA_BR REF_RES_4A REF_RES_3B GPIOR_P_01
_EXTFB
1 2 3 4 5 6 7 8 9 10
@ MIPIRX group I1 @ MIPIRX group 16 @ MPIRXgroupl7 G Clock lane

No MIPI RX group
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Figure 10: 100-Ball FBGA Package Outline
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SYMBOL | COMMON DIMENSIONS
MIN.| NOR. | MAX.

TOTAL THICKNESS A [ X
STAND OFF Al 01| —— | om
SUBSTRATE THICKNESS A2 0105 REF
MOLD THICKNESS A3 07 REF

D 5.5 BSC
BODY SIZE

E 5.5 BSC
BALL DIAMETER 0.25
BALL OPENING 0.25
BALL WIDTH b 0.2 [ - [ 0.3
BALL PITCH e 05  Bssc
BALL COUNT n 100

D1 4.5 BSC
EDGE BALL CENTER TO CENTER

E1 4.5 BSC

SD 0.25 BSC
BODY CENTER TO CONTACT BALL

SE 0.25 BSC
PACKAGE EDGE TOLERANCE aca 01
MOLD FLATNESS bbb 01
COPLANARITY ddd 0.08
BALL OFFSET (PACKAGE) cee 015
BALL OFFSET (BALL) fif 0.08

F100 Package Specifications

The F100 package is similar to the F100S3F2 package in terms of pin, I/O bank locations,
package top-side marking, and outlines. You can refer to the F100S3F2 package for reference.
However, pin A5 in the F100 package is named VQPS for all lot numbers.
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225-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.

Note: Refer to the F225 Escape Routing on page 84 for an escape routing example.

Important: For devices with the letter 'S' in the lot number, pin G6 has the VQPS function. For devices
without the letter 'S" in the lot number, pin G6 has the GND function. See PCN-2405-001 for details.

Figure 11: 225-Ball FBGA Pinout Diagram
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Figure 12: 225-Ball FBGA I/O Bank Diagram
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K e 6 o e O K
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_CDIo _cso _CDI7 _cDig _CLK4N  _CLK12P  _CDI15 _CDI24 _CDI25
v @ @ B 1 H e = L ] N
GPIOL_N_01 GPIOL_P_02 ™S TCK VCCIO4B  GPIOB_P 03  VCCIO4B  GPIOB_P 08  VCCIO4A  GPIOB_P_13  VCCIO4A REF_RES 4A GPIOR 24  GPIOR 21  VCCIO33_BR
_CCK _csi _CDle CLK14_P _CDitd
P e O o o e O P
GPIOL_P_01 GPIOL_P_00 oI VCCIO33_BL GPIOB_N_00 GPIOB_N_01 GPIOB_N_02 GPIOB_N_07 GPIOB_N_12 GPIOB_N_14 GPIOB_P_17 GPIOBN_17 GPIOR.27 ~ GPIOR 22  GPIOR_25
_SSLN PLLIND _CDI5 CLKI5 N _CDH3 _coi7 _PLLINT
R o o O o R
GND GPIOL_N_00 GPIOL 01 ~ GPIOL 02 GPIOB_P_00 GPIOB_P_01 GPIOB_P_02 GPIOB_P_07 GPIOB_P_12 GPIOB_P_14 GPIOB_N_15 GPIOB P_15 GPIOR 29  GPIOR 28 GND
_PLUINT _EXTFB _CDl4 _CLKis P _CDI2 _CDI16 _coig’ _coi1g _PLLIN2
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Figure 13: 225-Ball FBGA Emulated MIPI RX Groups
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GPIOL_N_16 GPIOL_N.17 GPIOL 06 ~ GPIOL 07  GPIOL 11 GPIOT_N_01  VCCIO2A GF'IOT P_10 GPIOT_N_10 GPIOT_P_13 VCCIO28  GPIOR_16 GPIOR_P_17 GPIOR_P_19 GPIOR_N_19
_PLLIN2 CLK7P  _CLK7_N _PLLINO
° [ ] l o Q || o
GPIOL_P_16  VCCIO1B GND VCCAUX ~ GPIOT_N_00 VCCIO2A  GPIOT_N.05 GPIOT_N_09 VCCIO2B  GPIOT_N_13 REF_RES 2B GPIOR_20 GPIOR_N_17 GPIOR_N_18 GPIOR_P_18
_CLK6_N
e . ® 0 o e
GPIOL_P_15 15 GPIOL_N_13 REF_RES_1B VCCA_TL GPIOT P oo GPIOT_P_05 GPIOT_P_09 GPIOT_N_12 GPIOT_P_16 VCCAUX GPIOR.N.15  VCC  GPIOR.N_16 GPIOR_P_16
_NSTATUS ~ _TEST.N  _CBSEL1 _CLK6_P _EXTFB
F o 0 o ® |-
GPIOL_P_14 GPIOL_N_14 GPIOL_P_13 VCCIO1B  GPIOL_N_11 REF_RES ?A GPIOT_P_04 GPIOT_N_04 GPIOT_P_12 GPIOT_N_ 16 GPIOR_N_14 GPIOR_P_15 GPIOR_N_12 VCCIO3A GPIOR_N_13
_CBSELD
o| © HE B ® |-
GPIOL_N_09 GPIOL_N_10 GPIOL_P_12 GPIOL_N_12 GPIOLP_11  VQPS vee GND vce VCCATR GPIOR_P_14 VCCIO3A GPIOR_P_12 GPIOR_N_11 GPIOR_P_13
_CLK2N  _CLK3 N _CLK8_N
Hl e ’ [ | ® |
GPIOL_P_09 GPIOL_P_10 GPIOL_N_08 GPIOL_N 04 GPIOL_P_04 vee GND vee GND  GPIOR P_08 GPIOR_N 08 GPIOR N_10 GPIOR_P_10 GPIOR_P_11 GPIOR_N 09
_CLK2P  _CLK3 P CLK1_N _cDI3 _cbiz _CLK11I P _CLKI1N  _CLK9N LKO P _CLK8 P CLK10_N
y [ ] ® |
GPIOL_N_07 GPIOL_P_08 GPIOL_N_05 VCCIO1A  CRESET_N GND vee GND vee GPIOR_N_03  VCCIO3B GPIOR_N 04 GPIOR_N_06 GPIOR_N_07 GPIOR_P_09
_CLKON  _CLKI_P _cbi27 6 _CDI29 _cDi21 _CLK10_P
K o O K
GPIOL_P_07 GPIOL_N_06 GPIOL_P_06 GPIOL_P_05 REF_RES_1A GPIOB_N_04 GPIOE P09 GPIOB_P_11 GPIOB_N 11 GPIOR P_03 GPIOR N 00 GPIOR P_04 GPIOR P_06 GPIOR_P_07 GPIOR N_05
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_cDit U_N CDI9 CLK13N  _CLK12N _PLLINO _EXTFB _cDI23 _CDI30
M [ ] o O M
GPIOL_P_03 GPIOL_N_02 vee TDO  REF_RES_4B GPIOB N |03 GPIOB_P_06 GPIOB_N_ 08 GPIOB_P_10 GPIOB N_13 VCCAUX REF_RES 38  GND  GPIORP_02 GPIOR N_02
_CDIO _CS0 _cDig _CLK14N  _CLK12P  _CDI15 _CDI24 _CDI25
N [ N
GPIOL_N_01 GPIOL_P_02 ™S TCK VCCIO4B  GPIOB_P_03 VCCIO4B GPIOB_P_08 VCCIO4A GPIOBP_13  VCCIO4A REF_RES 4A GPIOR24  GPIOR 21 VCCIO33_BR
_CCK _csl _CDI6 CLK14_P _CDIt4
P o P
GPIOL_P_01 GPIOL_P_00 I VCCIO33_BL GPIOB_N_00 GPIOB_N_01 GPIOB_N_02 GPIOB_N_07 GPIOB_N 12 GPIOB_N_14 GPIOB_P_17 GPIOBN_17 GPIOR.27  GPIOR 22  GPIOR_25
_SSLN PLLINO _CDI5 _CLKI5N  _CDI3 _cDi7 _PLLINT
R m
GND GPIOL_N_00 GPIOL 01 ~ GPIOL 02 GPIOB_P_00 GPIOB_P_ 01 GPIOB_P_02 GPIOB_P_07 GPIOB_P_12 GPIOB_P_14 GPIOB_N 15 GPIOB P_15 GPIOR 29  GPIOR 28 GND
_PLLINT _EXTFB cDl CLKT5 P _CDI12 _CDi6 _CDI9 _coitg _PLLIN2
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Figure 14: 225-Ball FPGA Package Marking
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SYMBOL COMMON DIMENSIONS SYMBOL|  COMMON DIMENSIONS
MIN. NOR. MAX. MIN. NOR. MAX.

TOTAL THICKNESS A - - 11 TOTAL THICKNESS A |- -— 1
STAND OFF Al 0.22 -— 0.32 STAND OFF Al | 022 -— 0.32
SUBSTRATE THICKNESS A2 0.21 REF SUBSTRATE THICKNESS A2 0.21 REF
MOLD THICKNESS A3 054 REF MOLD THICKNESS A3 0.45 REF

D 10 BSC D 10 BSC
BODY SIZE BODY SIZE

E 10 BSC E 10 BSC
BALL DIAMETER 0.35 BALL DIAMETER 035
BALL OPENING 03 BALL OPENING 0.3
BALL WIDTH b 0.32 [ —_— [ 0.42 BALL WIDTH b 0.32 [ —— 0.42
BALL PITCH e 0.65 BSC BALL PITCH e 0.65 BSC
BALL COUNT n 225 BALL COUNT n 225

D1 9.1 BSC D1 9.1 BSC
EDGE BALL CENTER TO CENTER EDGE BALL CENTER TO CENTER

E1 9.1 BSC E1 9.1 BSC

SD - BSC Sb —_ BSC
BODY CENTER TO CONTACT BALL BODY CENTER TO CONTACT BALL

SE -— BSC SE — BSC
PACKAGE EDGE TOLERANCE aaa 0.1 PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS bbb 0.1 MOLD FLATNESS bbb (]
COPLANARITY ddd 0.08 COPLANARITY ddd 0.08
BALL OFFSET (PACKAGE) eece 015 BALL OFFSET (PACKAGE) ece 015
BALL OFFSET (BALL) ff 0.08 BALL OFFSET (BALL) ftf 0.08
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256-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.

Figure 16: 256-Ball FBGA Pinout Diagram

GND GPIOL 07 GPIOL_10 GPIOT_P_0 GND GPIOT_P_0 GPIOT_N_0 GPIOT_P_0 GPIOT_P_0 GND GPIOT_P_1 GPIOR_12 GPIOR_13 GPIOR_15 GPIOR 16 GND
3 5 8_CLK5_N 8_CLK5_P 9_CLK6_P 3
GPIOL_06 GPIOL_09 VCCIO33_T GPIOT_N_O GPIOT_P_0 GPIOT_N_O GPIOT_P_O GND GPIOT_N_0 GPIOT_P_1 GPIOT_N_1 GPIOT_P_1 VCCIO33_.T GPIOR_17 GPIOR_P_1 GPIOR_N_1
L 3 1 5 6 9_CLK6_N 0_CLK7_P 3 6_EXTFB R 9_PLLINO 9
GND GPIOL_N_1 GPIOL_P_1 GPIOL_11_ GPIOT_N_O VCCIO2A GPIOT_N_O GPIOT_P_O0 GPIOT_N_1 GPIOT_P_1 VCCIO2B  GPIOT_N_1 GPIOR_14 GPIOR_19 GPIOR_P_1  VCCIO3A
8 8_PLLINO PLLIN2 1 6 7.CLK4_P  0_CLK7_N 2 6 8
GPIOL_.N_1 GPIOL_N_1 GPIOL_P_1 GND GPIOL_04 GPIOT_P_0 GPIOT_P_.0 GPIOT_.N.0 VCCIO2B GPIOT_N_1 GPIOT_N_1 GPIOT_P.1 GPIOR_18 VCCIO33_T GPIOR_N_1 GPIOR_N_1
3_CBSEL1 6 6 0_PLLIN1 4 7_CLK4_N 2 7 7_PLLIN1 R 8 5
GPIOL_P_1 GND GPIOL_N_1 GPIOL_P_1 GPIOL_03 GPIOT_N_O VCCIO2A GPIOT_N_O GPIOT_P_1 GPIOT_N_1 GPIOT_P_1 GND GPIOR_20 GPIOR_P_1 GPIOR_P_1 GPIOR_P_1
3_CBSELO 7 7_EXTFB 0 4 1 4 4 7 5 3
GPIOL_N_1 GPIOL_P_1 GPIOL_N_1 GPIOL_P_1 VCCIO1B VCCA_TL VQPS REF_RES_2 GPIOT_N_1 REF_RES_2 VCCA_TR GPIOR_P_1 GPIOR_N_1 GPIOR_N_1 VCCIO3A GPIOR_N_1
2 2 5_TEST_N 5_NSTATU A 1 B 6 6 7 3
S
GPIOL_N_1 GPIOL_P_1 VCCIO1B  GPIOL_N_1 GPIOL_P_1 VCCAUX GND vcc GND vcc VCCAUX GPIOR_P_1  VCCIO3A GPIOR_P_1 GPIOR_P_1 GPIOR_N_1
0_CLK3_N 0_CLK3_P 4 4 4 0_CLK9_P 2 2
GND GPIOL_N_0 GPIOL_N_1 GPIOL_P_1 REF_RES_1 VCCIO1B vce GND vece GND REF_RES_3 GPIOR_N_1 GPIOR_P_1 GPIOR_N_1 GPIOR_N_1 GND
9_CLK2_N 1 1 B A 4 1_CLK8_P 1_CLK8_N 0_CLK9_N
GPIOL_N_O GPIOL_P_0O GPIOL_N_O0 VCCIO1A CRESET_N REF_RES_1 GND vcc GND vcc REF_RES_3 GPIOR_P_0 GPIOR_N_0 VCCIO3B GPIOR_P_0 GPIOR_N_0
8_.CLKIN 9.CLK2P 7_CLKO_N A B 8_CLKI1_P 8 _CLKI1N 9_CLKIO_P 9_CLK10_N
GPIOL_P_0 GND GPIOLP.0 GPIOLN.O  CDONE VCCAUX vee GND vce GND VCCAUX ~ VCCIO3B GPIOR_P.O GPIOR_P.O GPIOR_P_O GPIOR_N_O
8_CLK1_P 7_CLKO_P 6 5_CDI30 6_CDI20 7 7
GPIOL_N_0 GPIOL_N_O GPIOL_P_0 GPIOL_P_0 GND GPIOB_P_0 VCCA_ BL REF_RES 4 REF_RES 4 VCCA BR GPIOR_P_0 GPIOR_N_O GPIOR_N_O GPIOR_N_ 0 VCCIO3B GPIOR_P_O
4_CDI3 5 5 6 0_PLLIN1 B A 0_PLLINO 0_CDI22 5_CDI31 6_CDI21 4_CDI28
GPIOLP.0 GPIOLN.O VCCIOIA GPIOL.N.O GPIOL_P.O GPIOB.N.O GPIOB_P.0 VCCIO4A GPIOB_N_O GPIOB P_1 GPIOB_N_1 GPIOR_23 GND GPIOR_P_0 GPIOR_N_O GPIOR_N_0
4_CDI2 3_cDI1 0 0_PLLINO 0 3_CDI6 9_CLKI3.N 4.CDI16 4 CDI17 3.CDI26  3.CDI27  4_CDI29
GND GPIOL_P_0 GPIOL_N_O0 GPIOL_02 GPIOL_01 VCCIO4B  GPIOB_N_0 GPIOB_P_0 GPIOB_P_1 GPIOB_N_1 GND GPIOR_26  GPIOR_22 GPIOR_P_0 GPIOR_N_O GND
3_CDI0 2_CsO 3_CD17 9_CLK13_P 0_CLK12_ P 0_CLK12_N 1_EXTFB 1_CDI23
GPIOL_N_0 GPIOL_P_0 T™MS VCCIO33_B GPIOB_P_0 GPIOB_P_0 GPIOB_N_O GPIOB_P_0 VCCIO4A GPIOB_N_1 GPIOB_P_1 GPIOB_N_1 GPIOR_27 VCCIO33_B GPIOR_N_0 GPIOR_P_0
1_CCK 2_CsI L 2_CDI4 4_SSU_N 7_CLK15_N 7_CLK15_P 2_CDI13 7_PLLIN1 7 R 2_CDI25 2_CDI24
GPIOL_P_0 GND DO GPIOB_P_0 GPIOB.N_0 GPIOB_N_0 VCCIO48 GPIOB_P_0 GPIOB_N_1 GPIOB_P_1 GPIOB_N_1 GND GPIOR 28 GPIOR 24 GPIOR 25 GPIOR 21
1.SSLN 1_EXTFB 2_CDIS 4 8_CLK14 P 1.CDI11  2.CDI12  3_CDII5
GND TCK TDI GPIOB_N_O0 VCCIO4B  GPIOB_N_O GPIOB_P_O GPIOB_N_0O GPIOB_P_1 GND GPIOB_P_1 GPIOB_P_1 GPIOB_N_1 GPIOR_29_ VCCIO33_B GND
1 6_CDI9 6_CDI8 8_CLK14_N 1_CDI10 3_CDI14 5_CDI18 5_CDI19 PLLIN2 R
() Hvio () Hsio @ HSsIO or Configuration [l Dedicated Power ] Dedicated Configuration

() HVIO or Multi-Function

@

HSIO or Multi-Function

. Reference Resistor Pin

Dedicated Ground [ Dedicated JTAG
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Figure 17: 256-Ball FBGA I/O Bank Diagram
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GPIOL_06  GPIOL_09 VCCIO33_T GPIOT_N_O GPIOT_P_0 GPIOT_N_O GPIOT_P_O GND GPIOT_N_0 GPIOT_P_1 GPIOT_N_1 GPIOT_P_1 VCCIO33_T GPIOR_17 GPIOR_P_1 GPIOR_N_1
L 3 1 5 6 9_CLK6_N  0_CLK7_P 3 6_EXTFB R 9_PLLINO 9

ol m ® o m @0 06 06 H O 0 O

GND  GPIOLN_1 GPIOLP_1 GPIOL_11_ GPIOT.N.O VCCIO2A GPIOT_N_O GPIOT_P_0 GPIOT_N_1 GPIOT_P_1 VCCIO2B GPIOT_.N_1 GPIOR_14 GPIOR_19 GPIOR_P_1  VCCIO3A
8 8 PLLINO  PLLIN2 1 6 7.CLK4_P  0_CLK7_N 2 6

5 = © O 6 6 H © 0 0 O &
GPIOR_N_1

GPIOL_N_1 GPIOL_N_1 GPIOL_P_1 GND GPIOL_04 GPIOT_P_0 GPIOT_P_O0 GPIOT_N_O0 VCCIO2B GPIOT_N_1 GPIOT_N_1 GPIOT_P_1 GPIOR_18 VCCIO33_T GP!
3_CBSEL1 6 6 0_PLLIN1 4 7_CLK4_N 2 7 7_PLLIN1 R 5

o m ® o m @ 0600 um 0 O o .

GPIOLP1  GND  GPIOLN_1 GPIOLP.1 GPIOL 03 GPIOT.N.O VCCIO2A GPIOT_.N.O GPIOT_P_1 GPIOT_.N.1 GPIOT.P.1  GND GPIOR 20 GPIOR_P_1 GPIOR_P_1 GPIOR_P_1
0 4 1 4 4 7 5 3

3_CBSELO 7 7_EXTFB

_ v = = @ 6 0 m 0 0 O

GPIOL_N_1 GPIOL_P_1 GPIOL_N_1 GPIOL_P_1 VCCIO1B VCCA_TL VQPs REF_RES_2 GPIOT_N_1 REF_RES_ 2 VCCA_TR GPIOR_P_1 GPIOR_N_1 GPIOR_N_1 VCCIO3A  GPIOR_N_1
2 2 6
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5_TEST.N 5_NSTATU A 1 B 6 7 3
s
G GPIOL_N_1 GPIOLP_1 VCCIOIB GPIOL_N_1 GPIOLP_1  VCCAUX GND vee GND vee VCCAUX  GPIOR_P_1  VCCIO3A GPIOR_P_1 GPIOR_P_1 GPIORN_1 G
0_CLK3_.N  0_CLK3_P 4 4 4 0_CLK9_P 2 2
H GND  GPIOL.N.O GPIOLN_1 GPIOL P_1 REFRES_1 VCCIO1B vee GND vee GND  REF_RES.3 GPIOR.N_1 GPIORP_1 GPIOR.N_1 GPIOR_N_. GND H
9_CLK2_N 1 1 B A 4 1.CLK8 P 1_CLK8_N D,CLKQ N
J GPIOL_.N.O GPIOLP.0 GPIOL.N.O VCCIOIA CRESET_.N REF.RES.1  GND vee GND VCC  REF_RES.3 GPIORP.O GPIOR.N.0 VCCIO3B GPIOR_P_O GPIOR_N_O J
8 CLKIN 9_CLK2P 7_CLKO_N A B 8 CLK11_P 8_CLKIL_N 9 cu(m P 9_CLKIO_N
K GPIOLPO  GND  GPIOLPO GPIOLN.O CDONE  VCCAUX vee GND vee GND VCCAUX  VCCIO38  GPIOR_P_O GPIORP.O GPIOR_P_O GPIOR_N_O K
8 CLK1_P 7_CLKO_P 6 5.CDI30  6_CDI20 7 7

= 6 6 6 06 m o
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GPIOL_P_0 GPIOL_.N_0O VCCIOIA GPIOL_N_O GPIOL_P_0 GPIOB_N_O GPIOB_P_0 VCCIO4A GPIOB_N_O GPIOB_P_1 GPIOB_N_1 GPIOR_23 GND GPIOR_P_0 GPIOR_N_O0 GPIOR_N_O
4_CDI2 3_CDIL 0 0_PLLINO 0 3_CDI6 9_CLKI3_N  4_CDI16 4_CDI117 3_CDI26 3_CD127 4_CDI29
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1.CCK 2.Csl L 2.CDI4  4.SSUN 7.CLKISN 7_CLKI5_P 2.CDI13  7_PLLINL 7 R 2.CDI25  2.CDI24
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Figure 18: 256-Ball FBGA Emulated MIPI RX Groups
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Figure 19: 256-Ball FPGA Package Marking
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Figure 20: 256-Ball FBGA Package Outline
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NOTES:

&D\MENS\ON b IS MEASURED AT THE MAXIMUM SOLDER BALL

DIAMETER, PARALLEL TO DATUM PLANE C.

A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL

CROWNS OF THE SOLDER BALLS.

A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.

SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A - — 1235
STAND OFF Al 0.36 — 0.4
SUBSTRATE THICKNESS A2 0.21 ReF
MOLD THICKNESS A3 0.54 ReF
b 13 BsC
BODY SIZE
E 13 BSC
BALL DIAMETER 05
BALL OPENING 0
BALL WIDTH b oar | = | o
BALL PITCH e 08 Bsc
BALL COUNT n 256
D1 12 BSC
EDGE BALL GENTER TO CENTER
E1 12 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
PACKAGE EDGE TOLERANCE aaa 01
MOLD FLATNESS bbb 01
COPLANARITY ddd 0.5
BALL OFFSET (PACKAGE) cee 015
BALL OFFSET (BALL) Liid 0.08
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361-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and

outlines for this package. FPGAs in this package are pin compatible.

Figure 21: 361-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
A B O |
GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO3B_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIOR_N_17  GND
_SSUN  _NSTATUS  CLK4P  CLK4N _cpis _coig _PLLINO _cita _cDits _coie _con7 _PLLINY
_CLK1_P.
e O O
GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOBIN22 ~ GND  GPIOB_P_24 GPIOBN_24 GPIOB.N.23 ~ GND  GPIOBN.30  GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO38_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB  _TESTN _cpito _EXTFB _coi3 _cpit2 _cDi24 _CLK13_P _CLK15.N  _CLK12.P
_CLK1_N
@ O
GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLINO CBSEL1 _cpie _coir _coitt 2.CDI28 _cpi1g _coits _cDIz6 _cpia7 _ci2s _CLKI3N  _CLK8P  CLKI5P  _CLKI2N
_CLKO_N CLK7_P  _CLK7_N
o © ]
VCCIO4B GPIOB_ P13~ GND  GPIOBN 28 VCCIOAA GPIOB_N 32 VCCIO4A GPIOBN 33 ~ GND  VCCIO3B_3C GPIOR N 24 GPIOR P24 ~ GND  GPIOR P28  GND  GPIOR.N_27 VCCIO3A GPIORP.43  GND
CBSELO _CDI20 _CDI29 _CDI30 _CLK11_N  _CLK11_P _CLK8_N
_CLKO_P
O O
GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_38 GPIOR 63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41
_PLLINO  _CLK2P  _CLK2N  _CDI21 _CDI31  _CLK14_P  _CLK14_N _PLLINY _PLLINO
Fl@ | ] HE B B BN HE B B BN
GPIOB_P.08 ~ GND  GPIOB_P_16 VCCIO4B GPIOB_P29  GND VCCAUX ~ VCCA BR VCCIO33 BR GPIOR 65 GPIOR_P_29  GND VCCAUX ~ VCCA_TR VCCIO33 TR GPIOR 61 REF_RES 3A  GND  GPIOR_N_41
_SSLN _EXTSPICLK _cbi22
_CLK3_P.
¢l @ @
GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_N 20 GPIOL 06  GPIOL 05 GPIOR71 GPIOR.70 GPIOR 67 GPIOR 68 GPIOR 69 GPIOR 58 GPIOR 62 GPIOR 59 GPIOR 60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_con _coio _CLK3_N _coi4 _cpi23 _CLK27 _CLK26 _EXTFB
_CLK6_N
N H BN H B
VCCIOAC  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL 07 VCCIO33 BL  GND vee GND vee GND vee GPIOL_27  GPIOL 26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23  GND
_cso _coi3 _CDIs _CLK5_N _CLK28  _PLLIN1 _EXTFB
_CLK6_P
1@ 0 HE B B B B
REF_RES_4C GPIOB_P_02 GPIOB_N_10 ~ GND  GPIOB_P_18 REF_RES_ 4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_cs _coi2 _CLKs_P _PLLINY _PLLINY _CLKI7_N _PLLINO
k| @ HE B B B B B nm |
MIPIO_RXDP4 ~ GND  GPIOB_N_01 GPIOB_P_01 CRESET_N  VQPS TCK GND vee GND vee GND VCC  REF_RES 28 GPIOL 36 GPIOT_P_14 ~ GND  GPIOT_P_16 GPIOT_N_28
_ceK _EXTFB _PLLN1  _CLK17_P _CLK19_P
L ® © o o [ ] HE B N HE B
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE 00 I vee GND vee GND vee GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16  GND
RXDN4 RXDN1 RXDP1 RXDPO _EXTFB _CLK19.N
M o [ |
MIPIO_ MIPIO MIPIO MIPIO VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY  VDD_PHY  VCCA_TL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 ~ _RXDP3  _RXDNO  MIPIO_1_RX _PLLINO _CLK16.N _CLK16_P
N B O 0 06 B R n || HE B B E N
MIPIO GND MIPIO MIPIO MIPIO VCCA _BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDP0O  _RXDN2  _RXDP2
PP O® © © 6 6 B n HE B B B
MIPIO MIPIO MIPIO MIPIO MIPIO vee VCC  VDDQX_PHY VDDQX_PHY ~ GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDR_DQS DDRDQ[S]  GND
_TXDN3 _TXDP3 _TXDNO _TXDP1 _TXDN1 _NIo]
RO @ O [ |
MIPIO MIPIO MIPI1 VCCigA MIPI1 vee GND  VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ[] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQg]
_TXDN4  _TXDP4  _TXDP3 _MIPIO_1_TX _TXDN2 _TOP_PHY  _PHY
7 W o |
GND MIPI MIPI MIPI MIPI1 VCC18A_  DDR_A[3] GND DDR_A[1] GND  VDDQPHY ~ GND  VDDQPHY ~ GND  VDDQPHY ~ GND  VDDQ_PHY GND  DDR_DQ[11]
_TXDN4  _TXDN3  _TXDNO  _TXDP2  MIPIO_1_TX
U e O
MIPI1 MIPI MIPI MIPI MIPI1 MIPI1  VDDQ_PHY  DDR_A[0] NC DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR DQS[1] ~ DDR_  DDR_DQ[13]
_TXDN1 _TXDP4  _RXDN4  _TXDPO  _RXDN3  _RXDP3 DQS_N[1]
v MIPI1 MIPI MIPI GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY ~ GND  DDRCSN[O] GND  DDRCKE[f] ~GND  VDDQPHY  GND DDR_DQ[15] DDR_DQ[14]
_TXDP1  _RXDN2 RXDP4 _RXDNO  MIPIO_1_RX
wi W
GND MIPI1 MIPI MIPI MIPI  VDDQ_PHY DDR_A4]  DDR_A[5] NC NC. NC. NC. NC DDR_CK DDR_CK N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2  _RXDN1  _RXDP1  _RXDPO
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
O HVIO HSIO . Reference Resistor Pin Dedicated Power

HVIO or Multi-Function HSIO or Multi-Function DDR

HSIO or Configuration Dedicated MIPI

@00

HSIO or Configuration or
Multi-Function

No Connect (N.C)

WWWw.e

Dedicated Ground
Dedicated Configuration

Dedicated JTAG
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Figure 22: 361-Ball FBGA I/O Bank Diagram

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19

Al € € 6 6 6 6 H o o o6 6 o Eh o o o o n»
GND GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO3B_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIOR_N_17 GND
_SSUNN  _NSTATUS  _CLK4 P  _CLK4 N _cpig _cDig _PLLINO _cDi14 _coi1s _cDi1e _con7 _PLLIN1
_CLK1_P
5l @ @€ ® H e H © © O EH oo E o o oo =E o O o
GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOB_LN 22  GND  GPIOB_P_24 GPIOB_N_24 GPIOB_N_23 GND  GPIOB.N_30 GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO3B_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB  _TEST.N _coio _EXTFB _coi3 _coi2 _CDI24 _CLK13_P _CLKI5N  _CLK12_P
_CLKI_N
c' ® O e O O O O O o6 o oo e o o o o
GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLINO _CBSEL1 _CDI6 _coir _coim 2_CDI28 _CbI19 _coi1s _CDI26 _Cbi27 _CDI25 _CLK13_N _CLK8_P _CLK15_P _CLK12_N
_CLKON  _CLK7.P  _CLK7.N
o e W o H O W oo E R o ¢ = e nm o [ |
VCCIO4B  GPIOB_P_13 GND GPIOB_N_28 VCCIO4A GPIOB_N_32 VCCIO4A GPIOB_N_33 GND VCCIO3B_3C GPIOR_N_24 GPIOR_P_24 GND GPIOR_P_28 GND GPIOR_N_27 VCCIO3A  GPIOR_P_43 GND
_CBSELO _cDi20 _cDI29 _CDI30 _CLK11_N  _CLK11_P _CLK8 N
_CLKO_P
EL e @ O e 6 6 o6 o o o
O 6 6 o o v
GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES 3B GPIOR 63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41
_PLLINO  _CLK2P  _CLK2.N _coi21 _CDI31  _CLK14_P _CLKI4N _PLLINY _PLLINO
FlO B O B ¢ B B B & © 6 b Rk n»m
GPIOB_P_08 GND GPIOB_P_16 VCCIO4B  GPIOB_P_29 GND VCCAUX VCCA_BR VCCIO33_BR GPIOR_65 GPIOR_P_29 GND VCCAUX VCCA_TR VCCIO33_TR GPIOR_61 REF_RES_3A GND GPIOR_N_41
_SSLN _EXTSPICLK _cDi22
_CLK3_P
| @ ® O @ O O o6 O O O O o e o o
GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_N_29 GPIOL_06 GPIOL_05 GPIOR_71 GPIOR_70 GPIOR_67 GPIOR_68 GPIOR_69 GPIOR_58 GPIOR_62 GPIOR_59 GPIOR_60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_coi _colo _CLK3 N _cDi4 _CDI23 _CLK27 _CLK26 _EXTFB
_CLKB_N
Hl e € ¢ ¢ O E E B B B B N e o o o o nm
VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33_BL GND vce GND vce GND vce GPIOL_27 GPIOL_26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23 GND
_cso _cobia _cois _CLK5_N _CLK28 _PLLIN1 _EXTFB
_CLK6_P
VO @ e W e e 0 B N mmEmEmEPm
REF_RES_4C GPIOB_P_02 GPIOB_N_10 GND GPIOB_P_18 REF_RES_4B GPIOL_00 vce GND vce GND vce GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C GPIOT_P_23 GPIOT_P_28
_csl _cDi2 _CLK5_P _PLLINT _PLLINT _CLK17.N _PLLINO
k|l @ W e e W B N B @B EFp E m
MIPIO_RXDP4 GND GPIOB_N_01 GPIOB_P_01 CRESET_N Vvars TCK GND vee GND vee GND vce REF_RES_2B GPIOL_36 GPIOT_P_14 GND GPIOT_P_16 GPIOT_N_28
_ccK _EXTFB _PLLN1  _CLK17_P _CLK19_P
(|l @ @€ @€ e 0 H R B R R R B BEnm [ |
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE DO oI vee GND vee GND vee GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16  GND
RXDN4 RXDN1 RXDP1 RXDPO E _CLK19_|
v @€ ®© © e B EH E EH E B E B R nm
MIPIO_ MIPIO MIPIO MIPIO VCC18A_ VCCAUX ™S VDD_PHY VDD_PHY GND VDD_PHY VDD_PHY VDD_PHY VCCA_TL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 _RXDP3 _RXDNO  MIPIO_1_RX _PLLINO _CLK16.N _CLK16_P
NN @ B e ¢ ¢ B E B B R R B EnhE
MIPIO GND MIPIO MIPIO MIPIO VCCA_BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDPO _RXDN2 _RXDP2
Pl ® @@ @ O O I H B B B B B B o ©¢ o o o n
MIPIO MIPIO MIPIO MIPIO MIPIO VCC  VDDQX_PHY VDDQX_PHY  GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDR_DQS  DDR_DQs] GND
_TXDN3 _TXDP3 _TXDNO _TXDP1 _TXDN1 _N[0]
R @ @ @ H o =N
MIPIO MIPIO MIPI VCC18A MIPI1 vee GND  VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ[)] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQ[8]
_TXDN4 _TXDP4 _TXDP3 _MIPIO_1_TX _TXDN2 _TOP_PHY _PHY
| € € 6 6 H e B e B B B R R R h
GND MIPI1 MIPI1 MIPI1 MIPI1 VCC18A_ DDR_A[3] GND DDR_A[1] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND DDR_DQ[11]
_TXDN4 _TXDN3 _TXDNO _TXDP2 MIPIO_1_TX
v @ @ 6 @ e e H o e O o o
MIPI1 MIPI1 MIPI1 MIPI MIPI1 MIPIT VDDQ_PHY  DDR_A[0] N.C. DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR_DQS[1] DDR_  DDR_DQ[13]
_TXDN1 _TXDP4 _RXDN4 _TXDPO _RXDN3 _RXDP3 DQS_N[1]
\ MIPI1 MIPI1 MIPI1 GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY GND  DDR_CS_N[O]  GND DDR_CKE[1] ~ GND VDDQ_PHY GND DDR_DQ[15] DDR_DQ[14]
_TXDP1 _RXDN2 _RXDP4 _RXDNO  MIPIO_1_RX
w I € e ¢ e H o o e 6 6 o o nh
GND MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY DDR_A[4] DDR_A[5] N.C. N.C. N.C. N.C. N.C. DDR_CK DDR_CK_N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2 _RXDN1 _RXDP1 _RXDPO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Bank 2A_2B Bank 2A_2B VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Bank DDR
. Bank 2C [ Bank2c vecio @ corces . Bank 4B VCCIO . Bank TL Comer  [JJ] Bank TL Comer vocio . DDR Power Pins
Bank 3A Bank 3A VCCIO @ caksc [ sark4c vecio () BankBR Comer || Bank BR Comer Other Dedicated
Power and Ground
@ senkss [l Bank 3B vecio V' VREF Pin @ ek TR Comer [ Bank TR Comer No Connect (N.C.)

www.efinixinc.com 31



Figure 23: 361-Ball FBGA Emulated MIPI RX Groups
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Figure 24: 361-Ball FPGA Package Marking

Pin 1 —>@

Timaniuy

VCCAUX

GPIOR_58

vee

GND

vee

GND

VDD_PHY

C3 «— Temperature and
speed grade

VCCA_TR VCCIO33_TR
GPIOR 62  GPIOR_59

GPIOL_27  GPIOL_26
_CLK28  _PLLIN1

GPIOL_32 VCCIO33_TL
_PLLINT

REF_RES 2B GPIOL_36
_PLLINY

VCCAUX  VCCIO2A_2B

VCCA TL REF_RES_2A

Not part of

C Clock lane

Ti180J361 < Device and package code
Lot code ————» P1234501A

Date code ———» B1938 ()

Lead-free category

GPIOR_P_16 GPIOR_P_17 GPIOR N_17  GND
_PLLINY

e o o

VCCIO3B_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_CLKI5N  _CLK12.P

GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_CLK8_P  _CLKI5 P _CLK12N

mE e =

GPIOR_N_27 VCCIO3A GPIORP.43  GND

_CLK8_N

GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41
_PLLINO

GPIOR 61 REF_RES3A  GND  GPIOR_N_41

GPIOR 60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_EXTFB

GPIOT_N_24 GPIOT_P_24 GPIOT_N.23  GND
_EXTFB

GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_CLKI7.N _PLLINO

GPIOT_P_14  GND  GPIOT_P_16 GPIOT_N_28
_CLK17_P _CLK19_P

GPIOT_N_12 GPIOT_P_12 GPIOT_N_16  GND
_EXTFB. _CLK19_N

® © ©

GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
_PLLINO _CLK16.N _CLK16_P.

MIPI RX Group

www.efinixinc.com 32

-

000 =



Titanium Packaging User Guide

Figure 25: 361-Ball FBGA Package Outline
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400-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.

Figure 26: 400-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
A H |-
GND GPIOR_N_03 GPIOR_P_05 GPIOR_N_05 GND GPIOR_N_16 GPIOR_N_18 GPIOR_P_22 GPIOR_N_22 GND  GPIOR_N_23 GPIOR_P_27 GPIOR_N_27 GPIOR_N_30  GND GPIOR_N_36 GPIOR_P_39 GPIOR_N_39 GPIOR_N_42  GND
_CLK13_ P _CLK13_N _CLK12. N _CLK8_P _CLK8_N
B [ | [ | B
‘GPIOB_N_34 GPIOR_P_03 GND ‘GPIOR_N_08 GPIOR_N_09 GPIOR_P_16 GPIOR_P_18 GND GPIOR_N_19 GPIOR_N_20 GPIOR_P_23 GPIOR_N_24 VCCIO3B GPIOR_N_28 GPIOR_P_30 GPIOR_P_36 GPIOR_N_38 GND GPIOR_P_42 GPIOR_N_43
_PLLIN® _CLK15.N  _CLK12.P _CLK1_N
c c
GND GPIOB_P_34 GPIOR_N_00 GPIOR_P_08 GPIOR_P_09 GND GPIOR_P_17 GPIOR_N_17 GPIOR_P_19 GPIOR_P_20 VCCIO38 GPIOR_P_24 GPIOR_N_31 GPIOR_P_28 GPIOR_N_41 GND  GPIOR_P_38 GPIOR_N_45 GPIOR_P_43 GPIOT_N_32
_CLK15_P _CLK11_P
D D
GPIOB_P_33 GPIOB_N_33 GPIOR_P_00 GND GPIOR_N_02 GPIOR_P_04 GPIOR_N_04 GPIOR_N_06 VCCIO3B GPIOR_N_21 GPIOR_P_26 GPIOR_N_26 GPIOR_P_31 VCCIO3A GPIOR_P_41 GPIOR_N_44 GPIOR_P_45 GPIOT_N_31 GND GPIOT_P_32
cDI31 _CDI30 _PLLINO _CLK14_N _CLK9_P _CLK9_N _PLLIN1 _PLLINO
E [ ] E
GPIOB_N_32 GND GPIOR 69 GPIOR 68 GPIOR 73 GPIOR_P_02 VCCIO3C GPIOR_P_06 GPIOR_N_07 GPIOR_P_21 GPIOR_N_25 GND GPIOR_P_40 GPIOR_N_40 GPIOR_P_44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT_P_28 GPIOT_N_28
_CDI29 _CLK14_P  _CLK10_N _EXTFB.
.9 I
GPIOB_P_32 GPIOB_N_29 GPIOB_N_31 GPIOR 67 VCCIO33_ BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR_P_07 VCCIO3C GPIOR_P_25 GPIOR_P_37 GPIOR_N_37 GPIOR 64 VCCIO33_TR GPIOR_ 60 GPIOR 62 GPIOT_N_30 GPIOT_N_29 GND
_CDI28 CDI23 _CDI26 _EXTFB _CLK10_P
sl O O 6
GPIOB_P_29 GPIOB_N_28 VCCIO4A GPIOB_P_31 GPIOR 66 GPIOR 70 GPIOR_71  VCCAUX VCCA BR REF_RES 3C REF_RES REF_RES 3A VCCA_TR GPIOR 57 GPIOR 61 GPIOR 63 GPIOT_P_30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_CDI22 _CDI20 _coi27 _3B
H O | H
GND  GPIOB.P_28 GPIOBN_26 GPIOB.P_30 GPIOB.N30  GND  GPIOR7Z  VCC ano vee aND vee GND  GPIORS6 GPIORS9  VCCIOZC GPIOTP_27 GPIOTN_27 GPIOTP_26 GPIOT_N_25
cowr _con7 _coes  _coi
1O 0O | " N J
GPIOB_P_27 GPIOB_N_27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF_RES_4A GND vce GND vce GND vce VCCAUX  GPIOT_P_23 GPIOT_N_23 GPIOT_P_24 GPIOT_N_24 GND GPIOT_P_25
_Coing _coi1g _CDI16 _PLLINO _con2 _PLLINO _EXTFB
kKl O W [ | H N K
GPIOB_N_25 VCCIO4A GPIOB_P_24 GPIOB_N_24 GPIOB_P_19 GPIOB_N_19 REF_RES 4B  VCC GND vee GND vee GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO2B GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_CDI4 _EXTFB _coi3 _CDIS _cDl4 _CLK20.P _CLK20N
_CLK6 P LK6_N
O O | | L
GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO4B GPIOB_N_12 VCCAUX GND. vee GND. vee GND VCC  REF_RES 2B VCCIO28  GPIOT_N_11 GPIOT_N_14 GPIOT_P_21 GPIOT_N_19 GND
_CDI15 _coi1o _CLKS P _CLK5.N _SSUN _CLK17.N _CLK22 N
m O HE B B B B & M
GPIOB_P_22 GPIOB_N_20 VCCIO4B GPIOB_N_14 GPIOB_P_12 REF_RES TCK vee GND vee GND vee GND VCCAUX GPIOT_N_03 GPIOT_P_11 GPIOT_P_14 VCCIO2B GPIOT_P_19 GPIOT_N_20
_coint _coir _TEST.N _EXTFB 4c _PLLINO  _CLK17_P _CLK22. P _CLK23 N
_CLK7.N _CLKIN
N [ ] N
GND GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB_N_08 ™S T0I GND vee GND. vee GND vee VCCA_TL GPIOT_P_03 vCCIO2A GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
_CDI6_CLK7_P _CLK3_N  _NSTATUS _CLK16_.P  _CLK16.N _CLK21_N _CLK23 P
_CLK1_P
Pl O H Bn O B O P
GPIOB_P_21 GPIOB_N_21 GPIOB_P_16 VCCIO48 GPIOB_P_08  TDO vee VCCABL  GPIOL 02 GPIOL 00 GPIOL 27  GPIOL_26 GND GPIOL_34 GPIOT_P_02 GPIOT_N_02 GPIOT_N_06 GPIOT_N_15 ~ GND  GPIOT_P_18
_colg _CDI8 _EXTSPICLK _PLLINT _CLK28 _PLLINT _CLK18_N _CLK21_P
_CLK3_P
R O O O O o O R
GPIOB_N_17 GND GPIOB_N_11 GPIOB_P_07 GPIOB_N_07 CRESET_N VvaPs GPIOL_08 GPIOL_ 03  GPIOL_01 GPIOL_28 VCCIO33_TL GPIOL 29  GPIOL_32 REF_RES_2A GPIOT_P_06 VCCIO2A  GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
_CLK4_N _CLK24 CLK29 _CLK30 PLLINT _CLK18_ P _CLKI9 P _CLKI9.N
T © [ | o O o) O O 06 0 O m |-
GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOB_N_10 VCCIO4C CDONE GPIOL_06 GPIOL_12 GPIOL 05 VCCIO33 BL GPIOL 45 GPIOL 46 GPIOL 31 GPIOL_39 GPIOL_30 GPIOT_P_05 GPIOT_N_05 GPIOT_N_07 GPIOT_N_12 GND
_CLK4_ P _CLK2N _PLLINO _co2 _CLK27 CLK26 _CLK31
o) o O O O O m O O O v
GPIOB_P_15 GPIOB_N_13 VCCIO4C GPIOB_P_10 GPIOB_N_03 GPIOL_07 VCCIO33_BL GPIOL_18 GPIOL_14 GPIOL_04 GPIOL_42 GPIOL_48 GPIOL_49 VCCIO33_TL GPIOL_37 GPIOL_35 GPIOT_P_07 GND GPIOT_N_09 GPIOT_P_12
_CLK2_P _CBSEL1 _coi3 _CLK25 _EXTFB
_CLKO_N
vi W o O O O 0OEm O O O O 0 v
GND  GPIOB_P_13 GPIOB_N_06 GPIOB_P_03 GPIOB_N_02 GPIOL 09 ~GPIOL_24 GPIOL 20 GPIOL_17  GPIOL_16  GPIOL_15 GND GPIOL_50  GPIOL 54 GPIOL 41  GPIOL_38 GPIOT_P_00 GPIOT_N_01 GPIOT_P_09 GPIOT_N_08
_CBSELO _PLLINT _PLLINO
_CLKO_P
wi @ O o0 O o O O O m O O w
GPIOB_P_09 GPIOB_N_09 GPIOB_P_06 GND GPIOB_P_02 GPIOL_11  GPIOL 13  GPIOL 23 GND GPIOL_19  GPIOL 44 GPIOL 51 GPIOL 52 GPIOL 56 VCCIO33 TL GPIOL 33 GPIOT_N_00 GPIOT_P_01 GND GPIOT_P_08
_cDI _coi _csi _EXTFB
v W " 0 O O O O O | | v
GND GPIOB_P_01 GPIOB_N_01 GPIOB_P_00 GPIOB_N_00 VCCIO33_BL GPIOL_10 GPIOL_25 GPIOL_22 GPIOL_21 GPIOL_47 VCCIO33_TL GPIOL_53 GPIOL_43 GPIOL_40 GPIOL_36 GND GPIOT_P_04 GPIOT_N_04 GND
_EXTFB _cecK _PLLINO _PLLINt _PLLINT
1 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

2
O HVIO

O HVIO or Multi-Function

HSIO

O

[l Dedicated Power

HSIO or Multi-Function
HSIO or Configuration

HSIO or Configuration or

. Dedicated Ground

. Reference Resistor Pin

. Dedicated Configuration

©

Multi-Function

[ Dedicated JTAG
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Figure 27: 400-Ball FBGA I/O Bank Diagram

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20

Al H @ @€ @ W e 6 6 6 = o6 o6 o o nm A

GND  GPIOR_N 03 GPIOR P05 GPIOR N.05 ~ GND  GPIORN_16 GPIOR N_18 GPIOR P22 GPIOR N.22  GND  GPIOR_N_23 GPIOR P_27 GPIORN 27 GPIOR N30 GND  GPIOR_N_36 GPIOR_P_39 GPIORN_39 GPIOR N 42  GND
_CLK13P  _CLK13N _CLK12ZN  CLKBP  CLK8N

5l ®© @€ H 6 6 6 6 W o o6 O o 1m o o | ] B

GPIOBN_34 GPIOR P03 ~ GND  GPIOR_N_08 GPIOR_N_09 GPIOR P_16 GPIOR P_18  GND  GPIOR_N_19 GPIOR_N_20 GPIOR_P_23 GPIOR N_24 VCCIO38 GPIOR_N_28 GPIOR P_30 GPIOR_P_36 GPIOR N.38 ~ GND  GPIOR_P_42 GPIOR_N_43
_CLKISN  _CLKI2P  _CLKMN

cc @ © € ¢ ¢ H o o o o 1

GND  GPIOB_P_34 GPIOR_N_00 GPIOR_P_08 GPIOR P09  GND  GPIOR_P_17 GPIOR_N_17 GPIOR_P_19 GPIOR_P_20 VCCIO38
_CLK15 P

P ® O 6 H e o6 o6 o6 =mE o o o o v e H o |°

GPIOB_P_33 GPIOB_N_33 GPIOR_ P00 GND  GPIOR_N_02 GPIOR_P_04 GPIOR_N_04 GPIOR_N_06 VCCIO38 GPIOR_N_21 GPIOR_P_26 GPIOR_N_26 GPIOR_P_31 VCCIO3A GPIOR_P_41 GPIOR_N_44 GPIOR_P_45 GPIOT_N_31  GND  GPIOT_P_32
coi3t _CDI30 _PLLINO _CLKI4N  CLK9.P  _CLKIN  _PLLNT _PLLINO

EE O B o6 o0 o e m e o o o 1. [ ] ® O O ¢

[ ] || @ (¢

_N_31 GPIOR_P_28 GPIOR N_41  GND  GPIOR_P_38 GPIOR_N_45 GPIOR_P_43 GPIOT_N_:

GPIOBN.32  GND GPIOR 69 GPIOR 68 GPIOR_73 GPIOR_P_02 VCCIO3C GPIOR_P_06 GPIOR_N_07 GPIOR P_21 GPIOR N25 ~ GND  GPIOR_P_40 GPIOR N 40 GPIOR P 44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT_P_28 GPIOT_N_28
_coizg _CLK14_P  _CLK10N _EXTFB
F F
GPIOB_P_32 GPIOB_N_29 GPIOB_N_31 GPIOR 67 VCCIO33 BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR_P_07 VCCIO3C GPIOR_P_25 GPIOR_P_37 GPIOR_N_37 GPIOR_64 VCCIO33_TR GPIOR.60 GPIOR 62 GPIOT_N_30 GPIOT_N_29  GND
_coizs coizs _cize _EXTFB _CLK10_P
G G
GPIOB_P_29 GPIOB_N 28 VCCIO4A GPIOB_P_31 GPIOR 66 GPIOR 70 GPIOR 71  VCCAUX  VCCA BR REF_RES3C REF_RES REF_RES 3A VCCATR GPIOR57 GPIOR 61 GPIOR63 GPIOT_P_30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_coiz2 _cDi20 _cpi27 38

il O € 6 6 B O E B B B B E e O E e o o o ¢

GND  GPIOB_P_28 GPIOB_N_26 GPIOB_P_30 GPIOBIN_30  GND GPIOR_72 vee GND vee GND vee GND GPIOR56 GPIOR 59  VCCIO2C GPIOT_P_27 GPIOT_N_27 GPIOT_P_26 GPIOT_N_25
_coi1 _coin7 _cpizs _coiz4
J J
GPIOB_P_27 GPIOB_N_27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF_RES 4A  GND vee GND vee GND vee VCCAUX ~ GPIOT_P_23 GPIOT_N_23 GPIOT_P_24 GPIOTN_24  GND
_cong _coitg _cite _PLLNO _CDI2 _PLLINO _EXTFB
kKl @ W © © 6 6 6 N E E FE m ®m e o o m e o o «
GPIOB_N_25 VCCIO4A GPIOB_P_24

24 GPIOB_P_19 GPIOB_N_19 REF_RES 4B VCC GND vee GND vee GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO28 GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_con4 _EXTFB Di4 _CLK20 P _CLK20N

_CLKE P _CLK6.N

Ll @€ @€ ¢ H 6 B H N B B B m o m 6o o o 60 -

GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO4B GPIOBN_12  VCCAUX GND vee GND vee GND VCC ~ REFRES 2B VCCIO2B GPIOT_N_11 GPIOT N 14 GPIOT P21 GPIOT N 19 GND
_cons _CDHO  CLK5P  CLK5 N _SSUN _CLKI7N _CLk22 N
v @ @ o e ¢ 6 § § §E §E B B B nm ® 6 H o o |v
GPIOB_P_ 22 GPIOB_N 20 VCCIO4B  GPIOB_N_14 GPIOB_P_12 REF_RES TCK vee GND vee GND vee GND VCCAUX  GPIOT_N_03 GPIOT_P_11 GPIOT_P_14 VCCIO2B GPIOT_P_19 GPIOT_N_20
_coit _cor _TESTN  _EXTFB _ac _PLLNO  _CLKI7_P _CLK22 P _CLK23 N
_CLK7_N _CLKIN
N e 6 6 6 B B B R R R R EnmE e 6 o o v
GND GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB_N_08 ™S oI GND vee GND vee GND vee VCCA_TL GPIOT_P_03 vCCIO2A GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
_CDI6_CLK7_P_CLK3 N _NSTATUS _CLK16.P  _CLKI6N _CLK2IN _CLK23 P
_CLK1P
F® @ O B O B B mH 66 o o o n o e | o
GPIOB_P_21 GPIOB_N 21 GPIOB P_16 VCCIO48 GPIOB P08 TDO vee VCCABL  GPIOL02 GPIOL 00 GPIOL 27  GPIOL 26 GND GPIOL 34 GPIOT_P_02 GPIOT_N 02 GPIOT_N_06 GPIOT N.15  GND  GPIOT_P_18
_coig _CDI8 _EXTSPICLK _SSLN PLLN1  _CLK28  _PLLINT _CLKIB N _cLk21 P
_CLK3 P
R R
GPIOBN_17 ~ GND  GPIOB_N_11 GPIOB_P_07 GPIOB_N_07 CRESETN ~ VQPS  GPIOL 08 GPIOL 03  GPIOL 01 GPIOL 28 VCCIO33_TL GPIOL 29  GPIOL_32 REF_RES_2A GPIOT_P_06 VCCIO2A  GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
_CLK4_N _CLKk24 _CLk29 _CLK30  _PLLINT _CLKIB P _CLKI9.P _CLKION

11T @ @€ @ 6 H H 6 66 06 m e o o o o v ® Bm |

GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOB.N_10 VCCIOAC ~ CDONE  GPIOL 06 GPIOL 12  GPIOL 05 VCCIO33 BL GPIOL 45 GPIOL 46 GPIOL 31  GPIOL 39 GPIOL 30 GPIOT_P_05 GPIOT_N_05 GPIOT_N 07 GPIOT.N_12  GND
_CLK4P  CLK2ZN  _PLLINO coi2 _CLK27 _CLk26 _CLK31

u u
10 GPIOB_N_03 GPIOL_07 VCCIO33 BL GPIOL_18 GPIOL_14 GPIOL_04 GPIOL_42 GPIOL_48 GPIOL_49 VCCIO33_TL GPIOL_37 GPIOL_35 GPIOT_P_07 GND GPIOT_N_09 GPIOT_P_12
_coi3 _CLK25 _EXTFB
v v
03 GPIOB_N.02 GPIOL 09 GPIOL 24 GPIOL 20  GPIOL_17  GPIOL_16  GPIOL_15 GND  GPIOL50 GPIOL54 GPIOL 41 GPIOL38 GPIOT_P_00 GPIOT_N_O01 GPIOT_P_09 GPIOT_N_08
_cso _PLUNT _PLLINO
v @ @ @ B e o o 6 m o e o o o nEm o | | w
GND  GPIOB_P02 GPIOL_11  GPIOL_13  GPIOL 23 GND GPIOL_19  GPIOL 44 GPIOL 51 GPIOL 52 GPIOL 55 VCCIO33.TL GPIOL 33 GPIOT_N_00 GPIOT P01  GND  GPIOT P08
_csl _EXTFB
v @ € € @€ @ H o6 o6 o6 o6 e =mE o o o o nm ooy
GND GPIOB_P_01 GPIOB_N_01 GPIOB_P_00 GPIOB_N_00 VCCIO33_BL GPIOL_10 GPIOL_25 GPIOL_22 GPIOL_21 GPIOL_47 VCCIO33_TL GPIOL_S3 GPIOL_43 GPIOL_40 GPIOL_36 GND GPIOT_P_04 GPIOT_N_04 GND
_EXTFB _CccK _PLLINO _PLLINT _PLLINT
1 2 3 4 5 6 7 8 9 10 1" 12 1 14 15 16 17 18 19 20
Bank 2A Bank 2AVCCIO Bank 3A Bank3AVCCIO (1) Bank4A  [I] Bank 4AvCCIO Bank BL Comer [JJ] Bank BL Comervccio  [I] Other Dedicated
Power and
Ground

@ sank2s ] Bank2vecio @ Bankss ] Bankssvecio @) Bank4s [ Bank 4B vecio Bank TL Comer [JJJ] Bank TL Comer vccio

@ cankzc [ Bank2c vecio @ conksc ] sankscvecio @ sank4c [l Bank ac vecio Bank BR Comer || Bank BR Comer

V' VREF Pin

0 0 0

Bank TR Corner . Bank TR Corner

www.efinixinc.com 35



Figure 28: 400-Ball FBGA Emulated MIPI RX Groups
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1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20
A A
GND  GPIORN_03 GPIOR_P_05 GPIOR N.05 ~ GND  GPIOR_N_16 GPIOR_N_18 GPIOR P22 GPIOR N.22 ~ GND  GPIOR N 23 GPIOR P27 GPIOR N_27 GPIOR N.30  GND  GPIOR N_36 GPIOR P39 GPIOR N_39 GPIOR N 42  GND
_CLK13 P _CLKI3N _CLKIZN  CLKBP  _CLKBN | 7
Bl ® @ o B
GPIOB_N_34 GPIOR P03 ~ GND  GPIOR_N_08 GPIOR_N_09 GPIOR_P_16 GPIOR P_18  GND  GPIOR_N_19 GPIOR_N_20 GPIOR P_23 GPIOR_N_24 VCCIO38 GPIOR_N 28 GPIOR_P_30 GPIOR P_35 GPIOR N_38  GND  GPIOR_P_42 GPIOR_N_43
| 1 1 _PLLINT |9 _CLKI5N  _CLK12.P _CLKI1N |8
Cc C
GND GPIOR ! GPIOR P03 ~ GND  GPIOR P_17 GPIOR N_17 GPIOR_P_19 GPIOR P_20 VCCIO3B GPIOR P_24 GPIOR N 31 GPIOR_P_28 GPIOR N.41  GND  GPIOR_P_38 GPIOR _N_45 GPIOR_P_43 GPIOT_N 32
| 1 2 _CLK15 P _CLK11P
D D
GPIOB_P_33 GPIOB_N 33 GPIOR P00 GND  GPIOR_N_02 GPIOR_P_04 GPIOR N_04 GPIOR N_06 VCCIO38 GPIOR_N_21 GPIOR P_26 GPIOR N 26 GPIOR P_31 VCCIO3A GPIOR P 41 GPIOR N 44 GPIOR P45 GPIOT N.31  GND  GPIOT_P_32
coi31 _CDI30 _PLLINO _CLKI4N  CLK9P  CLKIN  _PLUNI _PLLINO
E E
GPIOBN32 GND  GPIOR69 GPIOR68 GPIOR_73 GPIOR_P_06 GPIOR N_07 GPIOR P_21 GPIOR N.25 ~ GND  GPIOR P_40 GPIOR N 40 GPIOR P_44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT P_28 GPIOT_N_28
_coiz9 _CLK14 P _CLK10N | 7 _EXTFB
F F
GPIOB_P_32 GPIOB_N 29 GPIOB N 31 GPIOR 67 VCCIO33 BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR P_07 VCCIO3C GPIOR P_25 GPIOR_P_37 GPIOR N 37 GPIOR 64 VCCIO33 TR GPIOR 60 GPIOR 62 GPIOT_N_30 GPIOT.N 29 GND
_coizs cDI23 _coie _EXTFB _CLK10_P
G G
GPIOB_P_29 GPIOBN 28 VCCIO4A GPIOB_P_31 GPIOR66 GPIOR70 GPIOR71 ~ VCCAUX  VCCA BR REF_RES 3C REF_RES REFRES3A VCCATR GPIOR57 GPIOR61 GPIOR 63 GPIOT_P_30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_coizz _CDI20 _cpi27 38
H H
GND  GPIOB_P_28 GPIOB_P_30 GPIOB_N. GND GPIOR72  VCC GND vee GND vee GND GPIOR 56 GPIOR.59  VCCIO2C GPIOT_P_27 GPIOT_N_27 GPIOT_P_26 GPIOT_N_25
| 1 3 _coi21 _coizs _coi24 | 4
J J
GPIOB_P_27 GPIOB_N 27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF RES 4A  GND vee GND vee GND vee VCCAUX ~ GPIOT_P_23 GPIOT_N 23 GPIOT P24 GPIOT.N.24  GND  GPIOT_P.25
_coite _coitg _cone _PLLNO _cDI2
K K
GPIOB_N_25 VCCIO4A GPIOB_P_24 GPIOB_N 24 GPIOB_P_19 GPIOB_N_19 REF_RES 48 VCC GND vee GND vee GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO28  GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_coia _EXTFB_CDI13 _cois _CDl4, 0P _CLK20N
_CLK6_P  _CLKE N
L
GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO4B GPIOB N 12 VCCAUX GND vee GND vee GND VCC ~ REF_RES 2B VCCIO28 GPIOT_N_11 GPIOT N 14 GPIOT_P_21 GPIOT_N_19  GND
_cois CDI0 CLKSP  _CLKS N _SSUN _CLKI7N _CLK22 N
Y o o020 ®
GPIOB_P_22 GPIOB.N 20 VCCIO4B GPIOB_N 14 GPIOB_P_12 REF_RES TCK vee GND vee GND vee GND VCCAUX ~ GPIOT_N_03 GPIOT_P_11 GPIOT_P_14 VCCIO2B GPIOT_P_19 GPIOT _N_20
_coit cor _TESTN  _EXTFB _4c IO _PLLINO _CLK17_P _CLK22 P _CLK23 N
CLK7_N _CLKIN
N ]
GND  GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB.N_08  TMS oI GND vee GND vee GND vee VCCA_TL GPIOT_P_03 vCCIO2A GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
H 4 _CDI6_CLK7_P_CLK3N _NSTATUS _CLK16P  _CLKI6N _CLK21N _CLK23 P
_CLK1_P,
P °
GPIOB_P_21 GPIOB_N 21 GPIOB_P_16  VCCIO4B ™0 vee VCCABL  GPIOL02  GPIOL 00 GPIOL27  GPIOL_26 GND GPIOL_34 GPIOT_P_02 GPIOT_N_02 GPIOT_N_06 GPIOT.N_15 GND  GPIOT_P_18
_coig _CDI8 _EXTSPICLK _SSLN _PLLINT  CLK2s  _PLLINY _CLK1B N _cLk21 P
_CLK3_P
R o |1 e o o
GPIOBN17 ~ GND  GPIOBN_11 GPIOB_P_07 GPIOBN 07 CRESET N ~ VQPS  GPIOL 08 GPIOL 03 GPIOL 01 GPIOL 28 VCCIO33.TL GPIOL 29  GPIOL 32 REF_RES_2A GPIOT_P.0S VCCIO2A  GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
_CLK4 N I 1 6 _Clkea _cLKk29 _CLK30  _PLLINT _CLK18.P _CLK19.P _CLKI9 N
T e © @ T
GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOB.N 10 VCCIO4C ~ CDONE  GPIOL 06 GPIOL_12  GPIOL 05 VCCIO33 BL GPIOL 45 GPIOL 46 GPIOL 31 GPIOL39 GPIOL_30 GPIOT_P_05 GPIOT_N 05 GPIOTN_07 GPIOT N_12  GND
_CLK4P  CLKZN  _PLLNO _cor _CLKer _CLK26 _cLKat
u u
GPIOB_P_15 GPIOB_N_13 VCCIOAC GPIOB_P_10 GPIOB_N 03 GPIOL 07 VCCIO33 BL GPIOL 18 GPIOL 14  GPIOL 04 GPIOL 42  GPIOL 48 GPIOL 49 VCCIO33 TL GPIOL 37 GPIOL 35 GPIOT P07  GND  GPIOT_N 09 GPIOT_P_12
_CLK2.P  _CBSEL1 _co _CLK25 _EXTFB
_CLKO_N
v ® |v
GND  GPIOB_P_13 GPIOB_N_06 GPIOB_P_03 GPIOBN.02 GPIOL 09 ~GPIOL 24 GPIOL20 GPIOL_17  GPIOL_ 16  GPIOL_15 GND GPIOL 50  GPIOL 54 GPIOL 41  GPIOL 38 GPIOT P00 GPIOT_N_01 GPIOT_P_09 GPIOT_N_08
_CBSELO _cso _PLLINY _PLLINO
_CLKo_P I 1 7 | 1
w [ ) o ® |w
GPIOB_P_09 GPIOB_N 09 GPIOB_.P.05  GND  GPIOB P02 GPIOL 11  GPIOL 13  GPIOL 23 GND GPIOL 19 GPIOL 44 GPIOL 51 GPIOL 52 GPIOL 55 VCCIO33 TL GPIOL 33 GPIOT N00 GPIOT P01  GND  GPIOT P08
_coio _con _csl _EXTFB
Y (] Y
GND  GPIOB_P_01 GPIOB N 01 GPIOB_P_00 GPIOB N 00 VCCIO33 BL GPIOL 10 GPIOL 25  GPIOL 22  GPIOL_21  GPIOL 47 VCCIO33 TL GPIOL 53  GPIOL 43  GPIOL 40  GPIOL_36 GND  GPIOT_P_04 GPIOT_N_04  GND
EXTI c _PLLINO _PLLINT _PLLINT
2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
MIPI RX group 10 MIPI RX group 15 MIPI RX group 19 MIPI RX group 114 Not part of MIPI RX Group
MIPI RX group I1 MIPI RX group 16 MIPI RX group 111 MIPI RX group 115 C Clock lane

MIPI RX group 12

MIPI RX group 13

MIPI RX group 14

MIPI RX group 17

MIPI RX group 18

MIPI RX group 112

MIPI RX group 113

@ VIPIRX group 116

@ VIPIRX group 117
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Figure 29: 400-Ball FPGA Package Marking

Preliminary.

Pin 1 —>@) C3 «— Temperature and
— speed grade
Titaniuy
™ ]

Ti180G400 4+ Device and package code
Lot code ————» P1234501A

Date code ———» B1938
Lead-free category
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A1 CORNER
INDEX AREA

Bottom View
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nX 8b

12 Side View
VAE
SEATING
PLANE
[&add[ch—Il~— A
SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A 1103 1178 1.3
STAND OFF Al 0.27 — 0.37
SUBSTRATE THICKNESS A2 0.328 REF
MOLD THICKNESS A3 0.53 REF
D 16 BSC
BODY SIZE
E 16 BSC
BALL DIAMETER 0.4
BALL OPENING 0.35
BALL WIDTH b 0.36 [ — 0.4
BALL PITCH e 0.8 BSC
BALL COUNT n 400
D1 15.2 BSC
EDGE BALL CENTER TO CENTER
E1 15.2 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
A PACKAGE EDGE TOLERANCE aaa 01
8] MOLD FLATNESS bbb 01
COPLANARITY ddd .15
BALL OFFSET (PACKAGE) cee .15
BALL OFFSET (BALL) ff 0.08

NOTES:

AD\MENS\ON b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C.

A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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484-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.
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484

-Ball
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FBGA Package Specifications

Figure 31: 484-Ball (J) FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
A
GND  GPIOBN_12 GPIOB_N 16 GPIOB_P_16 GPIOB_N 21 GPIOB_P 21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR N_16 GPIOR P_16 GPIOR_P_23 GPIOR N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR N 42 GPIOR P_42  GND
_SSUN K3N _EXTSPICLK _CDIa Dig _coina _cons _coeo _coi1 _coes _coize PLUNT  CLK12P  CLKIZN  _CLK9P  _PLUNI
_CLK3_P
B
GPIOB_N_11 GPIOB_P_12 GPIOB_N_15 VCCIO4B GPIOB_P20  GND  GPIOBP.23  GND  GPIOBP26  GND  GPIOB.P20 GND GPIORP18 GND GPIORN20 GND  GPIORN26  GND GPIORP41  GND  GPIORP_44 GPIORN 44
_EX _clk2 N _coie _PLLINO _cone _coz _CLKis N _Clke N _EXTFB
CLKT_P
c ]
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB.! /.20 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLUNO  CBSELO  _CLK2P  CLKAN cor cono  con2  _coiig _CLKIS P _CLKIN  CLKP  CLKEN _PLLNO  _CLK23N  CLK23 P
_CLKo_P. _CLKTN
D
VCCIOMB GPIOBN 13 GND  GPIOB P17 GND  GPIOBP22 VCCIO4A GPIOB P27 VCCIOSA GPIOB P31 VCCIO4A GPIOB P_34 VCCIO3B 3C GPIOR N 19 VCCIO3B_3C GPIOR P 24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIORN 45 VCCIO2A_  GPIOT_P_18
_cBSEL1 _Clka P _coint _cong _coizz _cLki_p. B2c  _clk2iP
_CLKON
E
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDis cons  _EXTFB _CDi24 _coes _coBo _CLK14P _CLKI4N Clk22 P CLKZ2N  CLK2IN
CIKIP  CIKIN  _CIK6P
) "
GND  GPIOBIN_10 VCCIOAB GPIOBIN_19 ~ GND  GPIOR66 GPIORG8 ~ GND  GPIOB_P_33 REFRES4A GND  GPIORP25 GND  GPIOR63 GPIOR.62 GPIOR_60 GND  GPIOTP16  GND  GPIOTN.14  GND
_con _com _cos1 _CLK10_P. _CLK19_P _CLKITN
_CLKE N
© e
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 50 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLND _coi _coi _CLKSN  _CLKs.P _CLKI3P  CLKI3N _CLKION _CLKON _CLKI9N _CIKIBP _CLKI7P  _EXTFB
H o) mE O
VCCIOIC GPIOBIN.09  GND  GPIOLO7 GPIOLO4 GPIOL 03 GPIOR 69 GPIOR71 VCCAUX VCCABR  VCC ~ REFRES38  VCC VCCAUX ~ GPIOR S8  GPIORS6  GPIOL_27  GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _Clkzs  _Clkaa CLK28  CLK20P  CLKIGP CLKIEN  28.2C
J H EH H = o
REF_RES_4C GPIOB_N 01 GPIOB_P_01 ~ VQPS  VCCIO33.BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33.TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_co _EXTFB _CLK26  _PLLINT _cLk2g _CLK0_CLKI6N _PLLINO
« E B B O E E E EEEBN . ®
MIPIO_RXDN3 MIPI0_RXDP3MIPIO_RXDP2 CRESET N TCK. oI GPIOL 06 GND vee GND vee GND vee GND vee GPIOL 30 GPIOL 32  GPIOL 35 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2_TXDP1
_cLka7 _CLK3  _PLLUNT  _PLUN1
L @ B B B BE R B R B HE " o
MPIO_TXDP2 ~ GND  MIPI_RXDN2 ~ GND  MIPIO_RXDP1 TS GND vee GND. vee GND vee GND vee GND  GPIOL2  GND  MPIZRXDP1 MIP_  MIPI2_RXDN2 ~ GND  MIPI2_TXDN1
_PLLINT RXDP2
M [ ) ] HE B B B B N e 6 o
MIPIO_TXDN2 ~ MIPIO  MIPILTXDPO  MIPID  MIPIO_RXDN1 ~ MIPID CDONE GND. vee GND. vee GND. vee GND VCC  MPZRXDPO  MIP2  MIP2RXONT ~GND M2 TXDP2  MIPI2  MIPI3_TXDN3
_TXDNO _RXDP4 _RXDPO _RXDNO _TXON2
N
MIPIO_TXDN4  MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO DO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  VCC18A_ MIPI2_RXDP3 ~ MIP2  MIP2_TXDP3  MIP2  MIPIZ_TXDP2  MIPI3
_TxoP4 _RXDN4  MIPIO_1_RX MIPI2_3 RX RXDN3 TXON3 _Tx0P3
P A B B B B ||
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA BL GND  VDD_PHY VDD_PHY VDD_PHY VDD PHY VDDPHY VDDPHY VCCATL MP2RXDP4 MP2  MP2TXDP4 MP2  VCCIS8A_ MPI3TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3_TX
R " n || H N
MIPI_TXDNO  MIPI MIPI_TXDN3  MIPH MIPI_TXDNA  MIPI1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3TXDP4 MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXOP3 _TXOP2 _TXOP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
T
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCCI8A  MIPILTXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VOD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDNI  MIPI3  MIPI3_RXDP3
_RXDP4, _TXDN2_MIPIO_1_RX _TXONT NCB_TOP_PHY _MIPI2.3 RX _RXDN3
u H N H u ||
MIPI_RXDP3 ~ GND  MIPI_RXDP1 ~ MIPI  MIPI_RXDP2  MIPI1 vee VCC  VDDQPHY  GND  VDDQXPHY ~ GND  VDDGX PHY ~ GND  VDDQPHY  VCC  MPI3RXDP1  MIPI3  MPI3RXDN2  MIPI3 GND  MIPI3_RXDND
_RXDN1 _RXDN2 _RXON1 _RXDP2
V| mei_rxono men GND  VDDQPHY ~ GND  VDDQPHY  GND  DDR.DQ[27] DDR DQ21] VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDR DQ[8] DDRDQ[S| VDDQPHY — GND  VDDQPHY ~ GND  VDDQPHY ~ GND  MIPI3_RXDPO
_RXDPO
w ||
GND  VDDQ_PHY DDR DQ[30] DDR DQ[31] DDR_DQ[28] DDR DQ[29) DDR DQ23] VDDQPHY ~ GND  VDDQX PHY ~ GND  VDDQXPHY ~ GND  DDRDQ[13]  GND  DDR.DQ[10] DDR DQM] DDR DQ[3] DDR DGRl DDR DQIO] DDR.DQ[]  VDDQ_PHY
Y
DDR DM@~ DDR  DDRDQS@E ~ DDR  DDRDQS NPl DDR  DDRDQM7] DDRAB  DDRABS]  DDRAQ] NC NC  DDRCSNE ~DDR DDRCSN{ ~DDR  DDR.DQE DDRDQ[ DDRDQE DDORDMO]  DDR  DDR DAS[O]
_Das Nl _bap4) _bap2) _cs N _cs Nl _Das_N[]
AA [ |
DDRDQI26]  GND ~ DDRDQ[25] ~ GND ~ DDRDQS[2l ~ GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND  DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQM4]  GND  DDRDM[l ~ GND  DDR DQ[e] GND
2 W |
GND  DDR_DQ[20] DDR_DQ[19] DDR_DM[2] DDR_DQ[i8] DDR DQ[16] DDR AU  DDR A2l NC DDR_A[1] NC NC DDRCK  DDR_CAL DDR CKE[] DDR RST_N DDR_CKE[1] DDR DQ[5] DDR DQ[2] DDR_  DDRDQSH]  GND
Das_Ni1]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

QO Hvo

O HVIO or Multi-Function

QO wsio

O HSIO or Multi-Function

. HSIO or Configuration

HSIO or Configuration or [l Dedicated Power

Multi-Function

. Reference Resistor Pin . Dedicated Ground
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Figure 32: 484-Ball (J) FBGA I/O Bank Diagram
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E [ )
GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_! _RES _19 GPIOT_N_19 GPIOT_N_18
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Figure 33: 484-Ball (J) FBGA Emulated MIPI RX Groups
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Figure 34: 484-Ball (J) FBGA Package Marking
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Figure 35: 484-Ball (J) FBGA Package Outline
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Bottom View
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SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A 1193 1268 14
STAND OFF A 027 0.32 0.37
SUBSTRATE THICKNESS A2 0.248 REF
MOLD THICKNESS A3 07 REF
D 18 BSC
BODY SIZE
3 18 BSC
BALL DIAMETER 04
BALL OPENING 0.35
BALL WIDTH b o3 | o043 0.48
BALL PITCH e 08 BSC
BALL COUNT n 484
o1 16.8 BSC
EDGE BALL CENTER TO CENTER
E1 168 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
PACKAGE EDGE TOLERANCE aaa 015
MOLD FLATNESS bbb 02
COPLANARITY ddd 015
BALL OFFSET (PACKAGE) ecee 015
BALL OFFSET (BALL) i 0.08
NOTES:
/A DIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C.
A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.
A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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484-Ball (L) FBGA Package Specifications

Figure 36: 484-Ball (L) FBGA Pinout Diagram
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REF_RES_4C GPIOB_N_01 GPIOB_P_01 ~ VQPS  VCCIO33 BL GPIOL 05  GPIOL_00 vee GND vee GND vee GND vee GND GPIOL_28 VCCIO33_TL  GPIOL 29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
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MIPI0_RXDN3 MIPI0_RXDP3 MIPI0O_RXDP2 CRESET_N TCK oI GPIOL_06 GND vee GND vce GND vee GND vee GPIOL_30 GPIOL_32 GPIOL_36 REF_RES_2A MIPI2_TXDP0 MIPI2_TXDNO MIPI2_TXDP1
_cukar okat PUNt PNt
(/' ® © B ©O B B B B BE R BB B ER OE O O OnEmR O
MIPIO_TXDP2 ~ GND  MIPIO_RXDN2 ~ GND  MIPIO_RXDP1 ™S GND vee GND vee GND vee GND vee GND GPIOL_26 GND MIPI2_RXDP1 ~ MIPI2_  MIPIZ_ RXDN2  GND MIPI2_TXDN1
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MIPIO_TXDN2 MIPIO MIPIO_TXDPO MIPIO MIPIO_RXDN1 MIPIO CDONE GND vee GND vee GND vee GND vee MIPI2_RXDPO MIPI2 MIPI2_RXDN1 GND MIPI2_TXDP2 MIPI2 MIPI3_TXDN3
_TXDNO _RXDP4. _RXDPO RXDNO _TXDN2
N [ | [ |
MIPIO_TXDN4  MIPI0  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO  TDO VCCAUX N.C. NC. GND NC. GND NC. VCCAUX VCC18A_  MIPI2_RXDP3 MIPI2  MIPI2_TXDP3  MIPI2  MIPI3_TXDP2 MIPI3
_TXDP4 _RXDN4  MIPIO_1_RX MIPI2_3_RX _RXDN3 _TXDN3 _TXDP3
PO B © H © O B nm HE ©¢ ¢ 6 6B O
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA_BL GND NC. NC. NC. NC. NC. NC. VCCA_TL MIPI2_RXDP4  MIPI2 MIPI2_TXDP4  MIPI2 VCC18A_  MIPI3_TXDN2 GND
MIPIO_1_TX _RXON TXON4 MIPI2_3TX
R ® ®© @ 6 0 0B B B [ | HE E N
MPI_TXONO M MPI_TXONS  MPIt  MPITXONG  MPH VCGI8A VGG ano Ne NC ) N GND vee VCC  VCCIBA MPGTXOPS  MPI3  MPI_TXOP1  MIPI3  MIPI3_RXOPS
_TXDP3 _TXDP2 _TXDP4  _MIPIO_1_TX _MIPI2_3_TX _TXDN4 _RXDN4.
TT® ®© @ 6 o o nm HE BN
MIPI1_RXDN3 MIPI1 MIPI1_RXDN4 MIPIT VCC18A  MIPI1_TXDP1 MIPI1 vee N.C. N.C. N.C. N.C. NC. NC. GND vee MIPI3_TXDNO MIPI3_TXDPO VCC18A MIPI3_TXDN1 MIPI3 MIPI3_RXDP3
_RXOP4 TXON2 _MIPI0_1_RX _Txont _MIPI2_3 RX _RXON
/@ B ©®© ¢ ¢ 0 B = [ | [ | [ | HE © ¢ 6 0 =
MIPI_RXOPS  GND  MIPI_RXDP1  MIPIt  MIPI_RXDP2  MIPI1 vee vee NC aND NC GND N GaND N VCC  MPIRXDPT M MIP_RXON2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
v MIPI1_RXDNO MIPI1 GND N.C. GND N.C. GND N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. GND N.C. GND N.C. GND MIPI3_RXDPO
_RXDPO
wi H | [ | | |
GND N.C. N.C. N.C. N.C. N.C. N.C. N.C. GND N.C. GND N.C. GND N.C. GND N.C. N.C. N.C. N.C. N.C. N.C. N.C.
Y
N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. NC NC N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C.
AA [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ |
N GND Ne. aND N aND Ne GND Ne GaND Ne GND N aND N ES N GND NC. EQ N GND
~ N |
oo e NC. NC NC. N Ne NC. NC. NC. Ne Ne N N N NC Ne. NC N Ne Ne aND
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22
O HVIO O HSIO HSIO or Configuration or . Dedicated Power . Dedicated Configuration
Multi-Function
© HvioormutiFuncon () HSIO or MultiFunction (@) Reference Resistor Pin [l Dedicated Ground ] Dedicated JTAG
. HSIO or Configuration ‘ Dedicated MIPI No Connect (N.C)
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Figure 37: 484-Ball (L) FBGA I/O Bank Diagram
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
A ||
GND  GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR P_42  GND
_SSUN  CLK3N _EXTSPICLK  _CDI8 _coig coia  cois _coio _coi21 _cos D9 PLUNT  CLK12P  CLKIZN  CLK9P  _PLUNI
_CLK3_P.
B HE 6 B o m o
GPIOB_N_11 GPIOB_P_12 GPIOB_N 15 VCCIO4B GPIOB P20 GND GPIOB_P_26  GND GND  GPIORP_18 GND  GPIORN20  GND GND  GPIORP41  GND  GPIOR_P_44 GPIORN_44
_EXTFB _CLK2N _cols _coite _CLKIS N _EXTFB
CLK7_P
C
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N 22 GPIOB_N_23 GPIOB_N_27 GPIOB_N 26 GPIOB_N 31 GPIOB_N 29 GPIOB_N_34 GPIOR N_18 GPIOR_P_19 GPIOR_P_20 GPIOR N_24 GPIOR_P_27 GPIOR_N_27 GPIOR N_41 GPIOR_P_45 GPIOT N 20 GPIOT_P_20
_PLUNO  CBSELO  CLK2P  CLK4N  _CDI7 _coio conz  coms _cpi7 _cDis D23 _CLKIS P _CLKI1N  _CLK8P  _CLK8N _PLLNO  CLK23N  _CLK23 P
_CLKo_P. _CLKTN
° o N
VCCIO4B GPIOBN13  GND  GPIOB P17 ~ GND  GPIOBP22 VCCIO4A GPIOB_P_27 VCCIO4A GPIOBP_31 VCCIO4A GPIOB_P_34 VCCIO3B_3C GPIOR_N_19 VCCIO38_3C GPIOR_P_24 VCCIO3B_3C GPIOR_P_43 VCCIO3A GPIOR_N_45 VCCIO2A_  GPIOT_P_18
_CBSEL1 _CLk4 P _coim _coig _coir _CLKi1_P. 2820 _CLK21P
_CLKON
E @
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR N_21 GPIOR_N_28 GPIOR P_28 REF_RES_3A GPIOR_N_43REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  _TESTN  _CDIs coi3 _cDi4  _CDI25 _coio _CLK14.P  _CLKI4 N _Clk22 P _CLK22N  _CLK21N
CLKIP  CLKIN  _CLK6P
F [ ] o v = | |
GPIOB P02  GND  GPIOBN 10 VCCIO4B GPIOB N 19  GND  GPIOR 66 GPIOR 68  GND  GPIOB P 33 REF RES 4A  GND  GPIOR P25  GND  GPIOR 63 GPIOR 62 GPIOR 60 GND  GPIOT_P16  GND  GPIOTN.14  GND
_csi _co _cois _coit _CLK10_P _CLK19_P. _CLKI7N
_CLK6 N
G
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES_4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 ~GPIOR 67 GPIOR_P_22 GPIORN 22 GPIOR_N_25 VCCA_ TR GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT P_14 GPIOT_P_12
_PLLINO _coio coi CLKs N CLKs P CLK13P  _CLKIZN _CLKION _CLK20N  CLKI9N _CLKIEP _GLKITP
H | ] o
VCCIOAC GPIOBN.09  GND  GPIOL 07 GPIOL 04 GPIOL 03 GPIOR 69 GPIOR71  VCCAUX ~VCCABR  VCC  REFRES 38  VCC VCCAUX ~ GPIOR 58 GPIOR 56  GPIOL 27 GPIOT P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _ClK2s  _ClKk24 _CLK28  CLK20P  CLKI6P CLKIBN  2B.2C
J HE EH B HE H B
REF_RES 4C GPIOB_N 01 GPIOB P01 VQPS  VCCIO33 BL GPIOL 05  GPIOL 00 VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33.TL GPIOL 29 GPIOT_N_13 REF_RES_28 GPIOT_N_11 GPIOT_P_11
_EXTFB _Clk26  _PLLNt _cLk2g _CLK0 _CLKI6 N _PLLNO
K HE B e B EH & HE H N
MIPIO_RXDN3 MIPIO_RXDP3MIPI0_RXDP2 CRESET N TCK oI GPIOL 06 GND vee GND vee GND vee GND vee GPIOL 30 GPIOL 32  GPIOL 36 REF_RES_2A MIPI2_TXDPO MIPI2_TXDNO MIPI2_TXDP1
_cikzr _CLK31  _PLLNT _PLLN1
L [ | ] HE B B B B B B Bm ]
MPIO_TXDP2  GND  MPIORXDN2 ~ GND  MIPIO_RXDP1  TMS GND vee GND vee GND vee GND vee GND  GPIOL26  GND  MIPI2RXDP1 MPI2_  MPIZRXDN2  GND  MIPI2_TXDN1T
_PLUNT RXDP2
M o [ ] HE B B B B B B B e 6 m o o
MIPIO_TXDN2 ~ MIPIO  MIPIO_TXDPO  MIPIO  MIPIO_RXDN1  MIPIO CDONE GND vee GND vee GND vee GND VCC  MIP2RXDPO  MIPI2  MIPIZRXDN1 ~ GND  MIPI2TXDP2  MIPI2  MIPI3_TXDN3
_TXDNO _RXDP4 _RXDPO RXDNO _TXON2
N o e H o 1 | | | ] E e ¢ o o o o
MIPIO_TXDN4 ~ MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO  TDO VCCAUX NC. NC. GND NC. GND N.C. VCCAUX  VCC18A_ MIPI2_RXDP3  MIPI2  MIPI2_TXDP3 ~ MIPI2  MIPI3_TXDP2  MIPI3
_TXOP4 _RXDN4  MIPIO_1_RX MIPI2_3_RX RXDN3. _TXDN3 _TXDP3
P | ] H N || e O o =n | |
MPI1_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPI_TXDP1 VCCA BL GND NG NG NG NC. NC. NC. VCCATL MIPI2RXDP4 ~ MIPI2  MIPI2_TXDP4  MIP2  VCC18A_ MIPI3_TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3_TX
R H B N [ | H B B N
MIPI_TXDNO  MIPI1  MIPI_TXDN3 ~ MIPH  MIPI_TXDN4  MIPI VCC18A vee GND NC. NG GND NC. GND vee vee VCC18A  MIPI3TXOP4  MIPI3  MIPI3_TXDP1  MIPI3  MIPI3_RXDP4
_TXDP3 _TXOP2 _TXDP4 _MIPI0_1_TX _MIPI2_3_TX _TXON4 _RXDN4
T ] H B
MIPI1_RXDN3  MIPI1 MIPI1_RXDN4  MIPI1 VCC18A  MIPI_TXDP1  MIPIT vee [ NG NG, NG NC. NG, GND VCC  MIPI3_TXDNO MIPI3_TXDPO VCC18A MIPI3_TXDN1  MIPI3  MIPI3_RXDP3
_RXDP4 _TXDN2 _MIPI0_1_RX _TXDNt _MIPI2_3 RX _RXDN3
u || H N [ ] [ | | ] | ] | ]
MPI_RXDP3 ~ GND  MIPI_RXDP1 ~ MIPH  MIPI_RXDPZ  MIPI vee vee NC. GND NG GND NC. GND NC VCC  MIPIZRXDP1  MIPI3  MIPIERXON2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
V' e _rxono  wipit GND NG GND NC GND NG NG [ NC. [ NG NG NG NC. GND NG GND NC. GND  MIPI3_RXDPO
_RXDPO
wl M [ | | ] [ | [ |
GND NC. NC. NG NC. NC. NC. NG GND NC. GND. NC. GND. NC. GND. NC. NC. NC. NC. NC. NC. NG
Y
NC. NG, NC. NG NC. NC. NC. NG NG NC. NC NC NC. NC. NC. NC. NC. NC. NC. NC. NC. NC.
AA [ | [ | ] [ ] [ ] [ | ] || [ ] || | |
NG GND NC. GND NC. GND NC. GND NC GND NC. GND NG GND NG GND NC. GND NG GND NC. GND
s W |
GND. NG NG NG NC NC NG NG NG NG NC NC NC NG NC NC NG NG NC. NC. NC. GND
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Other Dedicated

Bank 2A_2B_2C

. Bank 3A
() Bank3B_3C

Bank 2A_2B_2C VCCIO
[ Bank 3avecio

|| Bank38_3C vecio

) Bank4A
@ sankas
@ sankic

V' VREF Pin

[ Bank4avccio
[l sank 48 vecio

[l sank 4c vecio

@ sankBL comer [Il] Bank BL Comer vCCIO
. Bank TL Corner . Bank TL Corner VCCIO
‘ Bank BR Corner . Bank BR Corner

. Bank TR Corner . Bank TR Corner

Power and Ground

No Connect (N.C)
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Figure 38: 484-Ball (L) FBGA Emulated MIPI RX Groups

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
A |
GND GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR_P_42 GND
_SSUN _CLK3_ N _EXTSPICLK _Cpis _CDI9 _CDI4 _CDI15 _CDI20 _cbi21 _CDI28 _CDI29 _PLLINT _CLK12_ P _CLK12_N _CLK9_P _PLLINT
_CLK3_P
51l @ @€ @ H o = HE ¢ H
_EXTFB _CLK2_N _CDI6 _PLLINO _CoI6 _CDI22 _CLK15_N _CLK9_N _EXTFB
115 e 114 112 19 18 16
cl®@ © @ o o ® © o o o e 6 o [
_PLLINO _CBSELO _CLK2_P _CLK4_N _coir _coio _coi2 _coi1s _conz _CpI26 _CDI23 _CLK15_P _CLK11_N _CLK8_P _CLK8_N _PLLINO _CLK23 N _CLK23 P
_CLKO_P _CLK7_N
ol © H o =H [ |
_CBSEL1 _ClLK4 P _coim _coitg. _coi27 _CLK11_P 2B_2C _CLK21_P
E CEXC)
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N_24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43 REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLLN  _NSTATUS  _TEST N _CDI5 _CcDI3. _EXTFB _CDI24 _CDI25. _CDI30 _CLK14_P  _CLK14_N _CLK22 P _CLK22N  _CLK21_N
_CLKI_P  _CLKIN _CLK6_P
Fle | H 6 H [ | H ©¢ HE o =&
GPIOB_P_02 GND GPIOB_N_10 VCCIO4B GPIOB_N_19 GND GPIOR 66  GPIOR_68 GND GPIOB_P_33 REF_RES_4A GND GPIOR_P_26 GND GPIOR 63 GPIOR 62  GPIOR_60 GND GPIOT_P_16 GND GPIOT_N_14 GND
_CLKE_N |2
G
_PLLINO _CDIo _coi3 _CLKS N _CLKs P _CLK13 P _CLK13.N _CLK10N _CLK20N _CLK19.N _CLK18.P _CLK17_P _EXTFB
H
VCCIO4C  GPIOB_N_09 GND GPIOL 07 GPIOL_04 GPIOL 03 GPIOR 69  GPIOR_71 VCCAUX  VCCA_BR vee REF_RES_38 vce VCCAUX  GPIOR 58 GPIOR 56 GPIOL_27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
|17 _con _CLK25 _CLK24 _CLK28 _CLK20 P _CLK16_P _CLK18_N _2B.2C
N HE B E B E E B
REF_RES_4C GPIOB_N_01 GPIOB_P_01 VQPS  VCCIO33 BL GPIOL_05  GPIOL_00 vee GND vee GND vee GND vee GND GPIOL_28 VCCIO33_TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_EXTFB _CLK26 _PLLINT _CLK29 _CLK30  _CLK16_N _PLLINO

@ wvPiRxgroupl2 @ MIPIRX group 16

@ MPIRX group 13 @ MIPIRX group 18

. MIPI RX group 14 . MIPI RX group 19

@ MIPIRX group 112 @ MIPIRX group 115 Not part of MIPI RX Group

MIPI RX group 113 @ ViPIRX group 117 C  Clock lane

() MIPIRX group 114

Figure 39: 484-Ball (L) FBGA Package Marking

Pin 1 —>@)

C3 «— Temperature and

speed grade

Timaniuy

Ti180L484 <« Device and package code
Lot code ——» P1234501A

Date code ——» B1938

Lead-free category
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Figure 40: 484-Ball (L) FBGA Package Outline
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Bottom View
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SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A 1193 1268 14
STAND OFF A 027 0.32 0.37
SUBSTRATE THICKNESS A2 0.248 REF
MOLD THICKNESS A3 07 REF
D 18 BSC
BODY SIZE
3 18 BSC
BALL DIAMETER 04
BALL OPENING 0.35
BALL WIDTH b o3 | o043 0.48
BALL PITCH e 08 BSC
BALL COUNT n 484
o1 16.8 BSC
EDGE BALL CENTER TO CENTER
E1 168 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
PACKAGE EDGE TOLERANCE aaa 015
MOLD FLATNESS bbb 02
COPLANARITY ddd 015
BALL OFFSET (PACKAGE) ecee 015
BALL OFFSET (BALL) i 0.08
NOTES:
/A DIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C.
A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.
A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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484-Ball (M) FBGA Package Specifications

Figure 41: 484-Ball (M) FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
GND  GPIOBN_12 GPIOB_N 16 GPIOB_P_16 GPIOB_N 21 GPIOB_P 21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR N_16 GPIOR P_16 GPIOR_P_23 GPIOR N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR N 42 GPIOR P_42  GND
_SSUN K3N _EXTSPICLK _CDIa Dig _coina _cons _coeo _coi1 _coes _coize PLUNT  CLK12P  CLKIZN  _CLK9P  _PLUNI
_CLK3_P
GPIOB_N_11 GPIOB_P_12 GPIOB_N_15 VCCIO4B GPIOB_P20  GND  GPIOBP.23  GND  GPIOBP26  GND  GPIOB.P20 GND GPIORP18 GND GPIORN20 GND  GPIORN26  GND GPIORP41  GND  GPIORP_44 GPIORN 44
_EX _clk2 N _coie _PLLINO _coite _coiz2 _CLKis N _Clke N _EXTFB
CLKT_P
3 P P P N X X X . N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO  CBSELO  CLK2P  CLKAN coi7 cDIO CDIH2  CDHM8  _CDH7 _coR6 _CDI23 _CLKIS P _CLKIN  CLKP  CLKEN _PLLNO  _CLK23N  CLK23 P
_CLKo_P. _CLKTN
VCCIOMB GPIOBN 13 GND  GPIOB P17 GND  GPIOBP22 VCCIO4A GPIOB P27 VCCIOSA GPIOB P31 VCCIO4A GPIOB P_34 VCCIO3B 3C GPIOR N 19 VCCIO3B_3C GPIOR P 24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIORN 45 VCCIO2A_  GPIOT_P_18
_cBSEL1 _Clka P _coint _cong _coizz _cLki_p. B2c  _clk2iP
_CLKON
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDis cons  _EXTFB _CDi24 _coes _coBo _CLK14P _CLKI4N Clk22 P CLKZ2N  CLK2IN
CIKIP  CIKIN  _CIK6P
GND  GPIOBIN_10 VCCIOAB GPIOBIN_19 ~ GND  GPIOR66 GPIORG8 ~ GND  GPIOB_P_33 REFRES4A GND  GPIORP25 GND  GPIOR63 GPIOR.62 GPIOR_60 GND  GPIOTP16  GND  GPIOTN.14  GND
_con _com _cos1 _CLK10_P. _CLK19_P _CLKITN
_CLKE N
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 50 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLND _coi _coi _CLKSN  _CLKs.P _CLKI3P  CLKI3N _CLKION _CLKON _CLKI9N _CIKIBP _CLKI7P  _EXTFB
VCCIOAC GPIOB N 09  GND  GPIOLO7 GPIOLO4 GPIOL03 GPIOR69 GPIOR71 VCCAUX ~VCCABR ~ VCC  REFRES 3B  VCC VCCAUX ~ GPIOR 58 GPIOR 56  GPIOL 27 GPlo;,P,ﬂ GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _ClK25  _Clkoa CLK28  CLK20P  CLKIGP CLKIEN  28.2C
REF_RES_4C GPIOB_N 01 GPIOB_P_01 ~ VQPS  VCCIO33.BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33.TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_co _EXTFB _CLK26  _PLLINT _cLk2g _CLK0_CLKI6N _PLLINO
MIPIO_RXDN3 MIPI0_RXDP3MIPIO_RXDP2 CRESET N TCK. oI GPIOL 06 GND vee GND vee GND vee GND vee GPIOL 30 GPIOL 32  GPIOL 35 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2_TXDP1
_cLka7 _CLK3  _PLLUNT  _PLUN1
MPIO_TXDP2 ~ GND  MIPI_RXDN2 ~ GND  MIPIO_RXDP1 TS GND vee GND. vee GND vee GND vee GND  GPIOL2  GND  MPIZRXDP1 MIP_  MIPI2_RXDN2 ~ GND  MIPI2_TXDN1
_PLLINT RXDP2
MIPIO_TXDN2 ~ MIPIO  MIPILTXDPO  MIPID  MIPIO_RXDN1 ~ MIPID CDONE GND. vee GND. vee GND. vee GND VCC  MPZRXDPO  MIP2  MIP2RXONT ~GND M2 TXDP2  MIPI2  MIPI3_TXDN3
_TXDNO _RXDP4 _RXDPO _RXDNO _TXON2
MIPIO_TXDN4  MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO DO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  VCC18A_ MIPI2_RXDP3 ~ MIP2  MIP2_TXDP3  MIP2  MIPIZ_TXDP2  MIPI3
_TxoP4 _RXDN4  MIPIO_1_RX MIPI2_3 RX RXDN3 TXON3 _Tx0P3
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA BL GND  VDD_PHY VDD_PHY VDD_PHY VDD PHY VDDPHY VDDPHY VCCATL MP2RXDP4 MP2  MP2TXDP4 MP2  VCCIS8A_ MPI3TXDN2  GND
MIPIO_1_TX _RXDN4 _TXDN4  MIPI2_3_TX
MIPI_TXDNO  MIPI MIPI_TXDN3  MIPH MIPI_TXDNA  MIPI1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3TXDP4 MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXOP3 _TXOP2 _TXOP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCCI8A  MIPILTXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VOD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDNI  MIPI3  MIPI3_RXDP3
_RXDP4, _TXDN2_MIPIO_1_RX _TXON1 MCB_TOP_PHY _MIPI2.3 RX _RXDN3
MIP_RXDP3 ~ GND  MIPH_RXDP1  MIPI1  MIPI_RXDP2  MIPI1 vee VCC  VDDQ_PHY ~ GND  VDDQX_PHY ~ GND  VDDQXPHY ~ GND  VDDQ_PHY ~ VCC  MIPI3RXDP1  MIPI3  MIPI3 RXON2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
MIPI_RXDNO  MIPI1 GND  VDDQPHY ~ GND  VDDQPHY  GND NC. NC.  VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDR DQI8] DDRDQ[S| VDODQPHY ~ GND  VDDQPHY ~ GND  VDDQPHY ~ GND  MIPI3RXDPO
_RXDPO
GND  VDDQPHY  NC N NC. NC NC.  VDDQPHY ~ GND  VDDOXPHY ~ GND  VDDQX_PHY ~ GND  DDRDQI13] ~ GND  DDRDQI0] DDR DQ4] DDRDQI3] DDRDQ2] DDR DQE] DDRDQ]  VDDQPHY
NG NC NC. NC NG NC NC DDR A DDRAS]  DDRA0] NC NC  DDRCSNE DDR DDRCSN] ~DDR  DDRDQE DDRDA[1] DDORDQF] DDORDMO]  DDR DR DAS[]
_cs N _cs Nl _Das_N[]
NC GND NC. GND NC. GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND  DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQM4]  GND  DDRDM[l ~ GND  DDR DQ[e] GND
GND NC. NG NC NC. NC DDR A4l DDR_AP NC DDR_Al1] NC NC DDR.CK ~ DDR_CAL DDR_CKE[)] DDR_RST_N DDR_CKE[1] DDR_DQ[15] DDRDQ[12] DDR_  DDRDQS[!]  GND
Das_Ni1]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

QO Hvo

O HVIO or Multi-Function

QO wsio

O HSIO or Multi-Function

HSIO or Configuration or
Multi-Function

. Reference Resistor Pin

@ Hsi0 or Configuration DDR

. Dedicated Power
. Dedicated Ground

(@ Dedicated MIPI

B Dedicated JTAG

No Connect (N.C.)
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Figure 42: 484-Ball (M) FBGA I/O Bank Diagram
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1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
A 4 y A
GND ‘GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR_P_42 GND
_SSUN  _CLK3N _EXTSPICLK _CDI8 _coig _cDit4 _cois _coio _coi1 _cpis. _cpi29 _PLLINI  _CLKI2ZP _CLKIZN _CLK9P _PLLINT
_CLK3_P
5 @ @ ® W o = o
\_11 GPIOB_P_12 GPIOB_N_15 VCCIO4B GPIOB_F GND GND GPIOB_P_26 GND GPIOB_P_29 GND GPIOR_P_18 GND GPIOR_N_20 GND GPIOR_N_26 GND GPIOR_P_41 GND GPIOR_P_44 GPIOR_N_44
EXTFB _CLK2.N _cort _coz2 _CLKIS N _CLKa N _EXTFB
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO _CBSELO K2 P _CLK4 N _coi7 _coio _Coi2 _cong _conz _CDI26 _CDI23 _CLK15 P _CLK1I_N _CLK8_P _CLK8_N _PLLINO _CLK23 N _CLK23 P
ciko.P _CLKTN
D [ ] - )
VCCIO4B GPIOBN_13  OND  GPIOB.P.17 ~ GND  GPIOB.P.22 VCCIO#A GPIOBP.27 VCCIO#A GPIOB_P_31 VCCIO4A GPIOB_P_34 VCCIO3B_3C GPIOR_N_19 VCCIO3B_3C GPIOR_P_24 VCCIO3B_3C GPIOR P43 VCCIO3A GPIOR_N.45 VCCIO2A_  GPIOT_P_18
CLK4_P _cont _cong _coi27 _CLK11_P 2B 2C _CLK21_P
E [ )
GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_! _RES _19 GPIOT_N_19 GPIOT_N_18
_EXTFB _CDi24 _CDI25 coio 14 P _CLKI4N CLK2 P  CLK2N _CLK2IN
F [ | ) HE v H [ |
GPIOB_P_02 GND GPIOB_N_10 VCCIO4B  GPIOB_! GND GPIOR_66  GPIOR_68 GND GPIOB_P_33 REF_RES_4A GND GPIOR_P_25 GND GPIOR_63  GPIOR_62  GPIOR_60 GND GPIOT_P_16 GND GPIOT_N_14 GND
_csi cor _com _cont _cLki0.p _CLK19.P _CLKI7N
_CLKe_N
G « L
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P22 GPIOR N_22 GPIOR N_25 VCCA TR GPIOR 61 VCCIO33.TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLUNO_cDIO _coi _CIKsN  CLKs P CIKI3P  _CLKIZN _CIKION KON _CLKIgN _CIKIBP _CLKIZP  _EXTFB
H N ® |
VCCIOAC  GPIOB_N_09 GND GPIOL_07 GPIOL 04  GPIOL_ 03  GPIOR 69  GPIOR_71 VCCAUX VCCA_BR vee REF_RES_38 vee VCCAUX GPIOR_58  GPIOR 56  GPIOL_ 27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _Clk2s _clka4 CUGS  CIKOP  CLKI6P CLKISN  _28.2C
J || HE B B B B B B B
REF_RES_4C GPIOB_N_01 GPIOB_P_01 vaprs VCCIO33_BL  GPIOL_05  GPIOL_00 vee GND vee GND vee GND vee GND GPIOL_28 VCCIO33_TL  GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_CCK (TFI _CLK26 _PLLINY _CLK29 _CLK30 _CLK16_N _PLLINO
K HE B 6 B EH B R R B BN
MIPI0_RXDN3 MIPIO_RXDP3MIPIO_RXDP2 CRESET.N  TCK ™ GPIOL 06 GND vee GND vee GND vee GND VCC  GPIOL30 GPIOL32  GPIOL 3 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2_TXDP1
_CLK27 _CLK31 _PLLINT _PLUINT
L e | A B B B B BE B B BB
MIPIO_TXDP2 GND MIPI0_RXDN2 GND MIPI0_RXDP1 ™S GND vee GND vce GND vee GND vee GND GPIOL_26 GND MIPI2_RXDP1  MIPI2_  MIPI2_RXDN2 GND MIPI2_TXDN1
_PLLINT RXDP2
M @ ¢ 6 H EH EH E B B nm m e ¢ ¢ n o o
MIPIO_TXDN2 ~ MIPIO  MIPIO_TXDPO  MIPIO  MIPIO_RXDN1  MIPID CDONE aND vee aND vee aND vee GND VCC  MP_RXDPO  MIPI  MP_RXDNT ~GND  MIP2TXDP2  MIP2  MIPI3 TXDN3
_TXDNO P _RXDPO _RXDNO _TXDN2
N ] ¢ H O =1 || e 6 6 o6 o o
MIPIO_TXDN4 ~ MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO  TDO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  vCC18A_ MIPI2.RXDP3  MIPI2  MIPI2_TXDP3 ~ MIPI2  MIPI3_TXDP2  MIPI3
_TXDP4 _RXDN4  MIPID_1_RX MIPI2_3_RX _RXDN3 _TXON3 _TXDP3
P [ ] [ ] H N @ B B B B B 6 6 o o n |
MPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1MIPIO_TXDP1 VCCABL ~ GND  VDD_PHY ~VDD_PHY ~VDD_PHY ~VDD_PHY ~VDD_PHY ~VDD_PHY ~VCCATL MIPI2RXDP4 MP2  MPR_TXDP4 MPR2  VCCISA_ MPI3TXDN2  GND
MIPI0_1_TX _RXDN4 _TXDN4 MIPI2_3_TX
R @ H B BN H H B ©H
MIPITXDNO  MIPIT  MIPITXDN3  MIPIl MIPH_TXDNA  MIPI1 veeiea vee GND  VDDPHY VDDPHY ~ GND  VDDPHY  GND vee vee VCCI8A  MIPB_TXDP4  MIPI3  MIPI3_TXDP1  MIPI3  MIPI3_RXDP4
_TXDP3 _TXDP2 _TXDP4  _MIPIO_1_TX _MIPI2_3_TX _TXDN4 _RXDN4
T | ]
MIPI1_RXDN3 MIPI1 MIPI1_RXDN4 MIPIT VCC18A  MIPI1_TXDP1 MIPI1 vee VDDQ_PHY  VDD_PHY VDDPLL_ VDDQ_CK_PHY VDD_PHY  VDDQ_PHY GND vee MIPI3_TXDNO MIPI3_TXDPO VCC18A  MIPI3_TXDN1 MIPI3 MIPI3_RXDP3
_RXDP4 _TXDN2 _MIPIO_1_RX _TXON1 MCB_TOP_PHY _MIPI2_3 RX _RXDN3
u [ | H N || ||
MPI_RXDP3 ~ GND  MPIL_RXDP1 M1 MIPI_RXDP2  MIPI1 vee veC  VDDQPHY  GND  VDDQX_PHY ~ GND  VDDQX_PHY ~ GND  VDDQPHY ~ VCC  MPI3RXDP1  MPI3  MPB_RXDN2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
v MIPI1_RXDNO MIPI1 GND VDDQ_PHY GND VDDQ_PHY GND NC. NC. VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDR_DQ[8] DDR_DQ[5] VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND MIPI3_RXDPO
RXDPO
wi
GND VDDQ_PHY NC. NC. NC. NC. NC. VDDQ_PHY GND VDDQX_PHY GND VDDQX_PHY GND DDR_DQ[13] GND DDR_DQ[10] DDR_DQ[4] DDR_DQ[3] DDR_DQ[2] DDR DQ{0] DDR DQ[1] VDDQ_PHY
Y
NC Ne NC NG NC Ne NC DDRAB  DDRAB]  DDR_AI] NC NC  DDRCSNO DDR DDRCSNf] ~DDR  DDRDQ@ DDRDQ[H] DDRDQ] DDRDMO] ~ DDR  DDR.DQS[0]
_cs N _cs NG _Das_Npo]
AA [ | ||
NC. GND NC. GND NC. GND VDDQ_PHY GND NC GND VDDQ_PHY GND DDR_CK_N GND VDDQ_PHY GND DDR_DQ[14] GND DDR_DM([1] GND DDR_DQ{6] GND
A8l W o O ® 6 6 ¢ ¢ o6 o o o n
aND NG. NG NC NC. Ne DDRA4]  DDRAP] NC DDR_AT1] Ne Ne DDR.CK  DDR.CAL DDR_CKE[0] DDR_RST_N DDR_CKE[] DDRDQ[5] DDR.DQ[2] DDR_  DDRDQS[]  GND
DQS_N[1]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
Bank 2A_2B_2C Bank 2A_2B_2C VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Comer VCCIO . Bank DDR . DDR Power Pins
@ Bank3a [ Bank 3avecio @ cenkas [ Bank 4 vecio @ senkTLcomer [ Bank TL Comer vecio Other Dedicated
Power and Ground
Bank 38_3C | Bank3B_3C vCcio @ concic [ Bankacvecio () BankBR Comer || Bank BR Corner No Connect (N.C.)

V' VREF Pin

. Bank TR Corner . Bank TR Corner
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Figure 43: 484-Ball (M) FBGA Emulated MIPI RX Groups

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22

>

GND  GPIOBN_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR P_23 GPIOR N_23 GPIOR P_26 GPIOR P_31 GPIOR_N_31 GPIOR_N_42 GPIOR P42  GND
_SSUN  CLK3N _EXTSPICLK  _CDI8 _coig _coit4 _coits _coi20 _coi21 _coizs _coizg _PLLUN1  CLK12P  _CLKI2N  CLK9P  _PLLNI
_CLK3_P

1 @ @ O =1 | ] || HE 6 B 6 B ¢ E o 1

GPIOB_N_11 GPIOB_P_12 GPIOB_N_15 VCCIO48 GPIOB.P.20 ~ GND  GPIOBP23 GND  GPIOBP2 GND GPIOBP29 GND GPIORP.18 GND GPIORN20 GND GPIORN26  GND GPIOR P41 GND  GPIORP 44 GPIOR N 44

_EXTFB _CLK2_ N _CDI6 _PLLINO _CDI16 _CDI22 _CLK15_N _CLK9_N _EXTFB
115 112 19 18 16
cl @ ©®© @ ® ¢ 6 6 6 © o6 o6 o o o o o

GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO  CBSELO  CLK2P  CLK4N  _CDI7 _coio _coitz _coits _con? _coizs _coiz3 _CLKI5P  CLKMN  CLK8P  _CLKBN _PLLINO  _CLK23N  CLK23 P
_CLKO_P _CLKT_N

o © H || ] | ]

VCCIO4B GPIOBN 13 GND  GPIOBP.17 ~ GND  GPIOB.P22 VCCIO4A GPIOB P27 VCCIO4A GPIOBP_31 VCCIO4A GPIOB_P_34 VCCIO3B 3C GPIOR N_19 VCCIO38_3C GPIOR P_24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIOR N 45 VCCIO2A_  GPIOT_P_18
_CBSEL1 _CLK4_P _coit _coite _coi27 _CLKI1_P 282C  _CLK21P
_CLKON

e O © ® ® 6 6 6 o o o 0 © @ 0l3e@

GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N_24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43 REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  _NSTATUS _TESTN  CDI5 _CDM3  _EXTFB _CDI24 _cois _coizo _CLK14P  _CLK14N _ClK22 P CLk22N  CLK2IN
CLKIP  CLKIN  _ClK6P

Fle | H e 1 HE &6 6 H o B~n H ¢ H o N~

GPIOB_P.02 GND  GPIOB_N_10 VCCIO4B GPIOB_N_19  GND GPIOR 66 GPIOR_68 GND GPIOB_P_33 REF_RES 4A  GND  GPIOR P25  GND GPIOR 63  GPIOR 62  GPIOR_60 GND  GPIOT P16  GND  GPIOT_N_14 GND
sI DI2 K _coit _CLK10_P _CLK19_P _CLKI7_N
_CLK6_N |2
G
QOB .55 7 co crionp_10 REFIRES 4B|GRIORINIIS GFIORIPYS) GRIOR 70 vosiGaR_BR GRORSS  GPIOR 67 GRCRICESISAECT SMCSTURN ,cu e ceion o1 vooion T cror s (IR ARSI
_PLLINO _colo _coi _CLKS N _CLKS P _CLK13.P _CLKI13N _CLK1O_N _CLK20N _CLK19.N _CLK18P _CLKI7_P _EXTFB
H
VCCIOAC GPIOB_N 09 GND GPIOL 07  GPIOL_04 GPIOL 03 GPIOR 69 GPIOR 71  VCCAUX  VCCA_BR VCC  REF_RES 38  VCC VCCAUX ~ GPIOR_58 GPIOR 56 GPIOL_27  GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
I 1 7 _con _CLK25 _CLK24 _CLK28 _CLK20 P _CLK16_P _CLK18_N _2B.2C
J o O || H B B B B E B
REF_RES_4C GPIOB_N_01 GPIOB_P_01  VQPS  VCCIO33 BL GPIOL 05  GPIOL_00 vee GND vee GND vee GND vee GND GPIOL_28 VCCIO33_TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_EXTFB. _CLK26 _PLLINT _CLk29 _CLK30 _CLK16_N _PLLINO
°
°
°
@ wvPiRxgroupl2 @ MIPIRX group 16 @ MIPIRX group 112 @ MIPIRX group 115 Not part of MIPI RX Group
@ MPIRX group 13 @ MPIRX group 18 MIPI RX group 113 @ ViPIRX group 117 C  Clock lane
@ iPiRXgroup 14 @ MPIRX group 19 MIPI RX group 114

Figure 44: 484-Ball (M) FBGA Package Marking

Pin 1 —>@) C3 «— Temperature and
— speed grade
Tianiun
™ |

Ti180M484 <« Device and package code
Lot code ————» P1234501A

Date code ————» B1938

Lead-free category
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Figure 45: 484-Ball (M) FBGA Package Outline
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Bottom View
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SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A 1193 1268 14
STAND OFF A 027 0.32 0.37
SUBSTRATE THICKNESS A2 0.248 REF
MOLD THICKNESS A3 07 REF
D 18 BSC
BODY SIZE
3 18 BSC
BALL DIAMETER 04
BALL OPENING 0.35
BALL WIDTH b o3 | o043 0.48
BALL PITCH e 08 BSC
BALL COUNT n 484
o1 16.8 BSC
EDGE BALL CENTER TO CENTER
E1 168 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
PACKAGE EDGE TOLERANCE aaa 015
MOLD FLATNESS bbb 02
COPLANARITY ddd 015
BALL OFFSET (PACKAGE) ecee 015
BALL OFFSET (BALL) i 0.08
NOTES:
/A DIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C.
A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.
A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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484-Ball

Figure 46: 484-Ball (N) FBGA Pinout Diagram
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ecifications

1 2 3 4 5 6 T 8 9 10 " 12 13 14 15 16 17 18 19 20 21 n
A W A ¢+ A ¢ A ¢ @A ¢+ @A 4 @A ¢+ H 4+ K o N ]
GNe GPIcEN4I GPIEPE  oNO QRKDPD eND GZRADPT oMo Gz GNe  LRADPZ  GND  QLRADPD  GND  GIRKOPY oo o3ReoRz GND  GIRKDPZ  GND  MPLTON GO
ca _cao_
oy cixmop
B " B ¢4 B ¢ @A ¢ @A ¢ A ¢4 B ¢+ @A 4o A 4+ N
GRS N« GROSP1  Gho ana cimone  ovo aameomt oo axmos oo opmows  owp  @imxoNs  GwD G mxow oo aymeone GND  GLAXONI  GND  WIPLTXDPA  MIPIZTKDNI
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Figure 47: 484-Ball (N) FBGA I/O Bank Diagram
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Figure 48: 484-Ball (N) FBGA Emulated MIPI RX Groups
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Figure 49: 484-Ball (N) FBGA Package Marking
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529-Ball FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.
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529-Ball

Figure 51: 529-Ball (G) FBGA Pinout Diagram
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Figure 52: 529-Ball (G) FBGA I/O Bank Diagram
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Figure 53: 529-Ball (G) FBGA Emulated MIPI RX Groups
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Figure 54: 529-Ball (G) FBGA Package Marking
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Figure 55: 529-Ball (G) FBGA Package Outline
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Side View

A
] (A3)
(0.08)

THE

A

SEATING
PLANE

SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.
TOTAL THICKNESS A - - 272
STAND OFF Al 0.3 - 0.46
SUBSTRATE THICKNESS A2 0.765 REF
HEAT SLUG THICKNESS A3 1.35 REF
D 19 BSC
BODY SIZE . ~ -
BALL DIAMETER 05
BALL OPENING 0.4
BALL WIDTH b 044 | —— 0.64
BALL PITCH e 08 BSC
BALL COUNT n 529
D1 17.6 BSC
EDGE BALL CENTER TO CENTER = - -
SD —_— BSC
BODY CENTER TO CONTACT BALL
SE —_— BSC
PACKAGE EDGE TOLERANCE aaa 0.15
SUBSTRATE FLATNESS bbb 0.25
COPLANARITY ddd 0.2
BALL OFFSET (PACKAGE) cce 0.25
BALL OFFSET (BALL) fff a1

NOTES:

ADIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C.

A\ DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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529-Ball

Figure 56: 529-Ball (C) FBGA Pinout Diagram
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FBGA Package Specifications
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Figure 57: 529-Ball (C) FBGA I/O Bank Diagram
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Figure 58: 529-Ball (C) FBGA Emulated MIPI RX Groups
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| | c
GND  GPIOB_N_21 GPIOB_P_27 GPIOB_P_31 GPIOB_P_34 VCCIO4A_4B GPIOB_N_41 JTAG_VCCIO GPIOR_166 GPIOR_167 VCCIO33  GPIOR 99 GPIOR 98 GPIOR 97 GPIOT_N 59 VCCIO2E GPIOT_P_52 GPIOT_N_60 GPIOT_P_54 GPIOT_P_51 GND GPIOT_P_27 GND
114 1 -
C D
GPIOB_P_20 GPIOB_N_20 GPIOB_N_27 VCCIO4A_4B GPIOB_N_37 GPIOB_P_37 GPIOB_P_41 GPIOB_N_44 VCCIO33  GPIOR_144 GPIOR_142 GPIOR_100 GPIOR_102 GND  GPIOT_P_59 GPIOT_P_58 GPIOT_N_58 GPIOT_P_60 GND  GPIOT_N_36 GPIOT_N_29 GPIOT_P_25 GPIOT_N_25
s k|13 o cuie
o E
GPIOB_P_18 VCCIOAC GPIOB_P_24 GPIOB_N_36 GPIOB P_36 GPIOBLN.42  GND  GPIOB_P_44 GPIOR_165 GPIOR_145 GPIOR_140 GND GPIOR_103 GPIOR_104 GPIOR_107 GPIOR_105 GND GPIOT_N_61 GPIOT_N_64 GPIOT_P_36 GPIOT_P_29  VCCIO2C  GPIOT_N_23
_CLKs_P _coie _coir _CLK11_P _PLLINT _PLLINT _PLLINT _CLK15 N _CLK19_P
| | | F
GPIOD_N 10 GO P_17 GFIOB N 26 GPIOB N.33 VCCIOW 48 GFOB P42 VQPS  COONE  CRESETN  GND  GPIOR. 141 GPIOR 101 GRIOR 100 GFIOR0S VCCION  GPIORS) GPIOR91 GPIOT P61 GPIOT P64 VCGIO2C GPIOT P35 GPIO N 35 GPIOT P23
_CLKS N _CLK4_P _CDi14. _PLLIN1 _TR2 _EXTFB_CLK15 P _CLK18 P _CLKI8 N _PLLINO
" Bn H B BN | e
GPOBP 20 GPOBN 17 GN  GPOBP.I GPODN0S GPIOBR VGGABR  GND  TDI 10K VGOAX  TMS  TO0  VCGAX GPOR 0 GPORE GPORS VOGO GROT N3 GROTN 4 GRIOT P GROTN20  GND
_CBSEL1  _CLK4 N _CDI2  _CCK_PLLINO _PLLINY _CLK14_N _CLKI7_N
|| H HE B E N H
GND  GPIOB_N_23 GPIOB_P_28 GPIOB_N_40 GPIOB_P_40 VCCIO4A_4B  VCCAUX vee GND vee GND vee GND. vee GND VCC  VCCIO33_TRO GPIOT_N_56 GPIOT_P_63 GPIOT_P_34 VCCIO2C  GPIOT_P_24 GPIOT_N_24
cese1o “con_con exrra Touaap cure Cexir
H B B B E R B B J
GPIOB_P_19 GPIOB_N_19 GPIOB_N_28 VCCIOAC GPIOB_N_43 GPIOB_P_43 REF_RES_4A  GND vee GND vee GND vee GND vee GND  REF_RES_2E GPIOT_P.56 GND  GPIOT_P_17 GPIOT_P_16 GPIOT_P_10 GPIOT_N_10
_NSTATUS ~ _TEST.N CSI_CLK10_N CSO_CLK10 _CLK27 P _CLK2TN
A B B B B B N H u | ] K
GPOBP 14 GND | GPIOBP 20 GPIOBN20 GPOB P GRORPZSREFRES4S VGG GN VGG GD VGG N WG GND  VGGATR  GND  GPIOT P49 GROTN 4 GRIOTALf7 GROTNfS VGO  GPIOT P21
CDI19_CLK1_P _CDI11_EXTFB  _CDI10  _EXTSPICLK  _CDIM3 _EXTFB
A B B B B B N L
GPIOB_N_14 GPIOB_P_15 GPIOB_P_11 GPIOB_N_26 VCCIO4C GPIOB_N_25 VCCAUX GND vee GND vee GND vee GND vee VCCAUX  GPIOT_P_50 GPIOT_N_50 GPIOT_P_20 VCCIO2B GPIOT_P_11 GPIOT_N_11 GPIOT_N_21
_CDI18_CLK1 _CDI17 _coi2 _PLLINO |1 _CLK30_P _CLK30N.
A B B B B B BN [ ] e O oo
_CDI6_CLK2 N |1 5 0 _PLLINO
A B B B B B B B N
I  GPIOBN09 GPIORP 13 GPIOB T2 GFOR.P1z  GND  GRORFO  GNO VGG GN  VGo  GND VGG G VoG  GND  GPIOTP0 GFOTNGAOTP_i4 GPOTN3 VCCIZS GRIOT.PIS GPOTALIS
_CDI21_CLKO _CDI22_EXTFB _CLK23_P  _CLK23 N  _EXTFB
%
HE B B B B B B @ |r
GPIOB_N_16 GPIOB_P_16 GPIOB_N_13 VCCIO4D GPIOB_P_06 GPIOB_P_05 GPIOBLN_08  VCC GND. vee GND. vee GND. vee GND VCCAUX ~ GPIOL 84  GPIOL_80 GND  GPIOT_N_14 GPIOT_P_18 GPIOT_N_18 GPIOT_P_09
LGN cixo P com G0N comexte cons cuas cuan e
A B B B B B R BB R
GPIOR_P.04 VGCIOID GPIOD_N 07 GPIOB.P_O7 GPIOB N.00 GPOBAL05 VGGAUX  GND Voo GND WG G Voo N> VG GND  GPIOLSS  GPIOLS7 GROT.A1o GROTN 1S GROTRT VGOOE  GPIOTNOM
| u U
GPIOB N 04 GPIOB N0 GROBP  GFOLZ  GND  VODSOC  GND  VCGAGLH VODPHY VODPNY  GNO  VODPWY VDD PNV VODPWY  GND VG VOOON  GPOLE) GPOLSS VCGIOA GPIOTN.f2 GPIOT P s GROT N 08
_CDI29 _10 _CLK25 _DDRO _DDRO _DDRO _DDRO _DDRO _TLI_TLS _CLK31_N _PLLINO
116 u
_coi3t _PLLINO _PLLINT _PLLINT _DDRO DDRO DDRO DDRO _CLK28 _PLLINT
o 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 [
MIPIRXgroup 1 () MIPIRXgroup 17 (@) MIPIRX group 112 MIPI RX group 115 Not part of MIPI RX Group
MIPI RX group 12 MIPI RX group 18 . MIPI RX group 113 MIPI RX group 116 C Clock lane

MIPI RX group I3

o
o
() O wm

PI RX group 111

) MIPIRX group 114

Figure 59: 529-Ball (C) FBGA Package Marking
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Figure 60: 529-Ball (C) FBGA Package Outline
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1156-Ball (N) FBGA Package Specifications

The following figures show the pin, I/O bank locations, package top-side marking, and

outlines for this package. FPGAs in this package are pin compatible.

Figure 61: 1156-Ball (N) FBGA Pinout Diagram (Part 1)

@ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Al W n [ ] [ [ [ | [ | [ |
GND  QO_RXDP  GND QO RXDP  GND QO RXDP  GND  QO_RXDP GND  Q1_RXDP GND  Q1_RXDP  GND  QI_RXDP  GND  Q1_RXDP GND
0 1 2 3 0 1 2 3
g | H ] ] | | ] | | ]
GND  QORXDN  GND  QO_RXDN  GND  QO_RXDN  GND  QO_RXDN GND  QI_RXDN  GND  QI1_RXDN GND  QI_RXDN  GND  Q1_RXDN GND
0 1 2 3 0 1 2 3
C [ [ | [ | [ [ | [ | [ | [
Qo_TXDP GND  Qo_TXDP GMND Q0_TXDP  GND  Q0_TXDP  GND  Q1_TXDP GND  Q1_TXDP GND  QI_TXDP  GND  QI_TXDP GND  Qz_TXDP
0 1 2 3 0 1 2 3 0
D | [ [ | LI [ [ | |
Q0_TXDN VDDA_H. Qo_TXDN VDDA_H_ Qo0_TXDN VDDA_H_ QO0_TXDN VDDA_H_ Qi1_TXDN VDDA_H_ Q1_TXDN VDDA_H_ Q1_TXDN VDDA_H_ Q1_TXDN VDDA_H_ Q2_TXDN
0 Qo1 1 Qo1 2 Qo1 3 Qo1 0 Qo1 1 Qo1 2 Qo1 3 Qo1 0
g/ HB ® E B EH B B B B B R EEBRE B RN
VDDA C. GND  VDDAC. GND VDDAC ~ GND VDDAC ~ GND VDDA C.  GND VDDA C_ GND  VDDAC. ~ GND VDDA C_ GND  VDDA_C_
Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Q23
r/ @@ B EH EH B B B [ [ u [ [ |
GND CDONE GND GMND GND GND GND  QoREFCL  GND  Qo_REFCL  GNWD  Q1_REFCL  GND  Q1_REFCL  GND Q2 REFCL  GND
KI_N Ko_N KI_N Ko_N KI_N
G HE B B B BN [ | | 1 |
GPIOB_P_ GPIOB_N_ JTAG_VCC CRESET_ oI GND  VDDA_D_ Qo_REFCL VDDA_D_ Qo_REFCL VDDA_D_ Q1_REFCL VDDA_D_ Q1_REFCL VDDA_D_ 0Q2_REFCL VDDA_D_
50 50 10_SEL N Qo1 KI_P Qo1 Ko_P Qo1 KI_P Qo1 Ko_P Q3 Ki_P Q23
H ] || H B HE B BN HE B N
GPIOB_P_ GPIOB_N_ VCCIO4A GPIOB_N_  TCK GND GND  VDDAD. Qo CAL. VDDA D. GND  VDDAD_ Q1 CAL. VDDAD  GND VDDA D_ Q2 CAL
47 47 51 Qo1 RES Qo1 Qo1 RES Qo1 Q23 RES
;| @ B BB B B B B B B B B BN
GND  GPIOB_P_ GPIOB_N_ GPIOB_P_  TMS DO GND GND GND GND GND GND  VCC_SER GND  VCC_SER GND  VCC_SER
48 48 51 DESO1 DES01 DES23
Kkl © B O 1 [ | HE B HE BN
GPIOB_N_ VCCIO4A GPIOB_N_  GND  REF_RES_ GPIOR_17 GPIOR_16 GPIOR_17 VCCIO33_ GPIOR_17 GPIOR_17 GPIOR_18 VCCAUX GND  VCCA_BR  VCCAUX GND
a5 49 4A 0 8 1 BR4 8 9 0
L © B O 06 06 0 m O [ | H B B B B ~&
GPIOB_P_  GND  GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOR_16 VCCIO33_ GPIOR_16 GPIOR_17  GND  GPIOR_17  VQPS vee GND Ve GND vee
45_PLLIN 49 46_EXTFB 45 5_PLLINT BR3 9 6 7
0
M n HE B B § B&
GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_P_ VCCIO4B GPIOB_P_ GPIOR_16 GPIOR_16 GPIOR_17 GPIOR_14 GPIOR_14 GPIOR_14  GND vee GND vee GND
44_CLK11  44_CLK11 42 42 a1 7 6 5 O_PLLINT  5_PLLINT 4_PERST_
N P Q2N
N © © B 0 © O O n H BB B B N
GPIOB_N_ GPIOB_P_ VCCIO4B GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOR_15 VCCIO33_ GPIOR_15 GPIOR_14 VCCIO33_ GPIOR_14  VCC GND vec GND vee
43_CSI_C 43_C50_C 39_CDI2  39_CCK_P a1 1 BR1 a 1_PERST_ BRO 2_ClKs
LKIO N LKIO P LLIND QN
P [ [ HE B B BN
GND  GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_P_  GND  REF_RES_ GPIOB_N_ GPIOB_P_ GPIOR_1S  GND  GPIOR_14  GND vee GND veC GND
37.¢DI5 38 CDI3 36 _CDl6 36 CDI7 48 30_(Dls 30 €DI9_ 3 3 ClKo
PLLIND
R || HE B B B B n~m
GPIOB_P_ GPIOB_N_ GPIOB_N_ VCCIO4B GPIOB_P_ VCCI04B GPIOB_N_ GPIOB_P_ VCCI04C GPIOR_15 GPIOR_15  VCCAUX vee GND Vi GND vee
40_CDI1_ 37_CDI4 38 SSLN 32 29 CDI0  29_CDI1 2 0
EXTFB _EXTFB
T E O O O O = @ 0 © HE B E = ®m
GPIOB_LN_  GND  GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_P_  GND  GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_P_ VCCI04C GND vec GND Ve GND
40_CDIO 33 33 32 23_CBSEL 26_SSU_N 26_EXTSP 17_CLK4_ 17_CLK4_
1 1CLK N P
v/ O O O O m O 0 ©o HE O ®H B E B E =
GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_P_  GND  GPIOB_N_ GPIOB_N_ GPIOB_P_ GPIOB_P_ VCC04C GPIOB_P_  GND vee GND Ve GND vee
3s 35 3 3 23_CBSEL 19_TEST_ 19_NSTAT 21 18_CLKs_
0 N_CLK6 N US_CLK6_ P
.
.
HSIO or . Dedicated Dedicated
O Hvio o Hsio Configuration DDR Transcever Power Configuration No Connect (N.C)
HSIO er . .
HVIO or HSIO or . Reference Dedicated Dedicated
Multi-Function Multi-Function (©) Corfgurationor MIPI Resistor Pin Ground ITAG

Multi-Function
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Figure 62: 1156-Ball (N) FBGA Pinout Diagram (Part 2)
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
L X ]
Q2_RXDP GND Q2_RXDP GND Q2_RXDP GND Q2_RXDP GND Q3_RXDP GND Q3_RXDP GND Q3_RXDP GND Q3_RXDP GND GND
0 1 2 3 o 1 2 3
Q2RXDN  GND Q2 RXDN  GND Q2 RXDN  GND Q2 RXDN GND  OQ3RXDN  GND Q3 RXDN GND Q3 RXDN  GND  Q3RXDN  GND  MPI2_TX
0 1 2 3 0 1 2 3 DN4
GND  QzTXDP  GND Q2 TXDP GND  QzTXDP GND  Q3_TXDP GND  Q3_TXDP  GND  Q3_TXDP  GND Q3 TXDP  GND GND  MIPIZTX
1 2 3 0 1 2 3 DP4
VDDA_H_ Q2_TXDN VDDA_M_ Q2 TXDN VDDAM_ Q2 TXDN VDDA_H_ Q3_TXDN VDDAM_ Q3_TXDN VDDAM_ Q3_TXDN VDDAH_ Q3_TXDN VDDAM_  GND  MPI2_TX
Q23 1 Q23 2 Qz3 3 Q23 0 Q23 1 Q23 2 Q23 3 Q23 DN3
GND VDDA_C_ GND VDDA _C_ GND VDDA_C_ GND VDDA_C_ GND VDDA _C_ GND VDDA _C_ GND VDDA_C_ GND GND MIPIZ_TX
Q23 Q23 Qz3 Q23 Q23 Q23 Q23 DP3
Q2 REFCL  GND  Q3_REFCL  GND Q3 REFCL  GND GND GND GND GND GND GND GND GND GND  MIPIZ.TX MIPIZTX
Ko_N KI_N Ko_N DN2 DP2
Q2_REFCL VDDAD_ Q3_REFCL VDDAD_ Q3 REFCL  GND  GPIOR_12 VCCIO33_ GPIOR_13 GPIOR_13 GPIOR_13 GPIOR_11 MIPI2TX MIPI2_TX VCCI1BA_ MIPIZ_RX MIPI2_RX
Ko_P Q23 K1_P Q23 Ko_P 8 RS 2 3 4 6 DNT DPi  MPI2TX  DNa DP3
VDDAD_ GND  VDDA_D_ 03 _CAL_ VDDAD_ GND  GPIOR_12 GPIOR_12 GPIDR_12 GPIOR_13 GPIOR_11  GND  MIPIZTX MIPIZ_TX MPIZRX MIPI2.RX  GND
Q23 Q23 RES Q23 5 (-] 9 1 5 DNo DPo DN3 DP3
GND  VCCSER  GND GND GND GND  GPIOR_11 GPIOR11 VCCIO33_  GND  GPIOR_11 GPIOT_P_ GPIOT_N_ GPIOT_P_  GND  MIPI2_.RX MIPI2_RX
DES23 2 1 TR3 4 63_CLK14 64 _CLK15 64 _CLK15 DN2 DP2
p N P
VCCAUX GND Vo vcC VCCA_TR VCC033_ GPIOR_10 GND GPIOR_10 GPIOR_10 GPIOR_11 GPIOT_N_ GND VCC18A_  MIPI2_RX MIPI2_RX MIPI2_RX
TR2 2 a 9 3 63_CLK14 MIPIZ_RX DNo DN1 DP1
N
GND vee GND  VCCAUX GPIOR_10 GPIOR_10 GPIOR_10 GPIOR_10 GPIOR_S4 GPIOR_11  GND  GPIOT_N_ GPIOT_P_ GPIOT_P_ MPI2RX  GND  GPIOT_P_
3 7 6 1_PLLINY 0 61 61_EXTFB 2 PLUN  DPO 60_EXTFB
0
vee GND vee GND  GPIOR_91 GPIOR_88 GPIOR_90 GPIOR_98 VCCIO33_ GPIOR_96 GPIOR_99 VCCIO2E GPIOT_N_ VCCIO2E GPIOT_P_ GPIOT_P_ GPIOT_N_
_PLLINY TR1 | _CIKI3 62 so PLON 58 60
0
GND vcc GND VCQ0o2D0 GPIOR_92 WVCCI033_ GPIOR_89 GPIOR_10 GPIOR_95 GPIOR_97 GPIOR_93 GND GPIOT_MN_ GPIOT_P_ GPIOT_N_ GPIOT_N_ GND
TRO 0 _CLK12 _PLLINT 57 57 59 58
Ve GND vce GND  VCCIO2D GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_  GND  REF_RES_ GPIOT_P_ GPIOT_N_ GPIOT_P_ VCCIO2E GPIOT_N_ GPIOT_P_
42 42 45 45 2E 52 55 55 56 56
GND vee GND  VCCAUX GPIOT_N_ GPIOT_P_ GPIOT_P_ VCCIO2D GPIOT_P_ GPIOT_N_ GPIOT_P_ GPIOT_N_ VCCIO2E GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_
48 48 39_CLK22 37_CLK20 50 50_PLLIN 52 51 51 54 54
E E B O N OO0 O© O R ©0 0 0 0 m O
vcC GND Vo GND GPIOT_P_ GND GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_ GND GPIOT_P_ GPIOT_N_ GPIOT_P_ GPIOT_P_ GND GPIOT_P_
22 39 CLK22 40 CLK23 37_CLK20 47 34_CLK17 35_CLK18 35_CLK18 36_CLK19 53
O @ 0O 6 @ O @ H O H O 0 O
GND vcc GND VCCAUX GPIOT_N_ GPIOT_P_ GPIOT_P_ GPIOT_N_ VCCO20 GPIOT_N_ GPIOT_P_ VCCOO2C GPIOT_MN_  VCCIO2C GPIOT_N_ GPIOT_P_ GPIOT_N_
22 14_EXTFB 18 40_CLK23 47 49_EXTFB 34_CLK17 36_CLK19 33_CLK16 53
N N N P
[ ]
[ ]
L ]
HSIO or . Dedicated Dedicated
O HVIO O Hsio Configuration DDR Transceiver Power Configuration No Connect (N.C)
HSIO or . -
HVIO or HSIO or . Reference Dedicated Dedicated
Multi-Function Multi-Function O Configuration or MIPI Resistor Pin Ground JTAG

Multi-Function
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Figure 63: 1156-Ball (N) FBGA Pinout Diagram (Part 3)
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.
.
L]
v O O m 0 O O O m O O O m R B B B n
GPIOB_N_ GPIOB_P_ GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_P_ VCCI04C GPIOB_N_ GPIOB_N_ GPIOB_P_ VDD_SOC GND vCC GND vCC GND
34 34 12 1" 7 27 21 18_CLK5_  20_CLK7_
N P
w| H HE B B B B B ~&
GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_N_ REF_RES_ GPIOB_N_ GPIOB_P_ GPIOB_N_ GND VDD_S0C  VCCAUX GND VDD_PHY GND VDD_PHY
15_CDI7  13_CDI21 12 1" 4D 24 CDI14 24 CDI15 20 _CLK7_ _DDRO _DDR1
_CLK2 P _CLKo P N
y| ©O O O N O [ | HE B B §E B BN
GPIOB_P_ GPIOB_N_ GPIOB_N_ WVCCI04D GPIOB P_ VCCIO4D GPIOB_N_ GPIOB_P_ GND GPIOB_P_ GPIOL_16 GND vCC GND VDD_PHY VDD_PHY GND
16_CLK3_  15_CDI16 13_CDI20 05_CDI28 28 28 22 _DDRo _DDRO
p _CLK2 N _CLKO_N _PLLINO

A u E B E E B
GPIOB_N_ GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_P_ GND GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOL_11 VCCA_BL2 VCCA_BLO VDD_PHY GND VDD_PHY VDD_PHY
16_CLK3_ 08_CDI22 07_CDI24 05 CDI27 03_PLUIN 25 CDI12  25_CDI3 22 _BL1 _DDRO _DDRO _DDR1

N _EXTFE  _PLLINO ]

O O HE O O O [ | HE B B B B &
GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_N_ VCCI04D GPIOB_N_ GPIOB_N_ GPIOB_P_ GPIOL 23 GND GPIOL_17 VCCI033_ VDD_PHY GND VDD_PHY VDD_PHY GND
14_CDI18  14_CDI19 08 07_CDI23 03_CDI31 01 01 BL1 _DDRo _DDRo _DDRO
_CLKI_N  _CLK1 P

AC u m HE B B E E ®m
GPIOB_N_ GPIOB_P_ GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_P_ VCCIO4D GPIOL_24 GPIOL_13 GPIOL_12 GND VDD_PHY VDD_PHY GND VDD_PHY VDD_PHY

10 10 06_CDI26 04_CDI30 02 02 _DDRo _DDRo _DDRO _DDR1
_EXTFB  _EXTFB
ao| @ O O @E O O 0 O O O m B R & &=
GND GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_N_ GND GPIOB_M_ GPIOB_P_ GPIOL_25 GPIOL_21 GPIOL_10 GPIOL_07 VDD_PHY GND VDD_PHY VDD_PHY GND
09 09 06_CDI25 04_CDI29 00 00 _PLLINY _DDRo _DDRo _DDRO

AE n o u O W W EH §m =

MIPIO_RX MIPIO_RX MIPIO_RX WVCCI8A_ MIPIO_RX MIPIO_RX GPIOL_32 GPIOL_29 VCCIO33_ GPIOL_20 GPIOL_03 GPIOL 08 GND VDDQ_CK GND VDD_PHY VDD_PHY
DNo DPO DP2 MIPIO_RX DP3 DP4 _PLLINY BL2 _PHY_DD _DDRO  _DDR1
0

AF | [l " B B B B BN

MIPIO_RX GND MIPIO_RX MIPIO_TX MIPIO_RX MIPIO_RX VCCI033_ GPIOL_30 GPIOL_26 GPIOL_ 04 GPIOL_05 VCCIO33_ VDDQX_P GND VDDPLL_  VDDQX_P GND
DP1 DNz DN2 DN3 DNa BL3 _CLK24 BLo HY_DDRO MCB_TOP HY_DDRO
_PHY_DD

AG u [ [ [

MIPIO_RX MIPIO_TX MIPIO_TX MIPIO_TX VCC18A_ MIPIO_TX GPIOL_31 GPIOL_28 GPIOL_27 GND GPIOL_06 GND NC NC GND NC VDDQX_P
DN1 DN1 DP1 DP2 MIPIO_TX DN4 _CLK25 HY_DDRoO
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Figure 64: 1156-Ball (N) FBGA Pinout Diagram (Part 4)
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_DDR1 15 17 17 38_CLK21 2A 23 24 _EXTFB 27 28
N
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Figure 65: 1156-Ball (N) FBGA I/O Bank Diagram (Part 1)
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Figure 66: 1156-Ball (N) FBGA I/O Bank Diagram (Part 2)
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Figure 67: 1156-Ball (N) FBGA I/O Bank Diagram (Part 3)
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Figure 68: 1156-Ball (N) FBGA I/O Bank Diagram (Part 4)
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Figure 69: 1156-Ball (N) FBGA Emulated MIPI RX Groups
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Figure 70: 1156-Ball (N) FPGA Package Marking
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A 2.311 | 2.488 | 2.665
A1 0.280 | 0.380 | 0.480
A2 | 1962 | 2.108 | 2254
b 0.400 | 0.500 | 0.600

NUMBER OF BALL 1156
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Figure 72: 1156-Ball (N) FBGA Package Outline (Part 2)
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0.600

2.488

0.380
2.108

0.500

2.31

0.280
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0.400

DIMENSION [ MINIMUM | NOMINAL | MAXIMUM

A
A1

A2
b

NUMBER OF BALL 1156

NOTES:

1. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2018.

2. TERMINAL POSITIONS DESIGNATION PER JESD 95.

&CORNER DETAILS PER JCET OPTION.

PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, LASERED MARK, METALLIZED MARK.

@BALL DIAMETER AFTER REFLOW.

IMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER

PARALLEL TO PRIMARY DATUM C.
7. USING ¢0.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.
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Solder Reflow Guidelines for Surface-Mount
Devices

This section provides general guidelines for solder reflow process for Efinix” surface-mount
FPGAs. The data used in this document is based on IPC/JEDEC (Association Connecting
Electronics Industries/JEDEC Solid State Technology Association) standards. Each printed
circuit board (PCB) has its profile, which depends upon the board design and the reflow
equipment used. You must characterize each PCB to find a reliable profile.

Reflow

During solder reflow, follow these guidelines:

*  Use caution when profiling to ensure that the maximum temperature difference between
components is less than 10 °C.

* For best results, perform forced convection reflow with nitrogen.

Inspection

Follow these inspection guidelines:

* Pre-reflow—Use visual inspection to verify solder paste dispense location and quantity.

* Pick and place—Use machine vision as necessary to ensure proper component placement.
* Post reflow—Use electrical testing to verify solder joint formation.

BGA Reballing

Efinix does not recommend BGA reballing. Reballed BGA packages will void the original
Efinix” specifications.

Peak Reflow Temperatures

Table 11: Peak Reflow Temperature (Tp) by Package

Package Moisture Sensitivity Level Peak Reflow
Temperature (+0/-5 °C)
WLCSP 1 260
FBGA 3 260

@ Note: These packages are "green" and RoHS compliant.
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Reflow Profile for SMT Packages

The reflow process usually includes four phases:

1.

Preheat Phase—The preheat phase brings the assembly from 25 °C to Ts. During this

phase, the solvent evaporates from the solder paste. The preheat temperature ramp

rate should be less than 2 °C/second to avoid solder balling defects such as solder ball

spattering and bridging.

* Solder Ball Spattering—Spattering, the most common solder balling defect, is caused
by solvents evaporating explosively. To eliminate spattering, use a slower temperature
rise in the preheat phase.

* Bridging—Bridging is usually caused by inaccurate or splashy screen printing, and can
often occur with fine pitch components. It can also be caused by solder paste slumping
during a rapid temperature rise in the preheat phase.

Flux Activation Phase—As the temperature rises slowly, it reaches a point at which the

flux completely wets the surfaces to be soldered.

Reflow Phase—The temperature rises to a level sufficient to reflow the solder. The flux

wicks surface oxides and contaminants away from the melted solder, resulting in a clean

solder joint.

Cool Down Phase—Ramp down the temperature as fast as possible to control grain size;

however, do not exceed 6 °C/second.

Table 12: Peak Reflow Temperature (Tp) Parameters

Parameter Description Specification (Lead and
Halogen Free Packages)
Ramp up Average ramp-up rate (Tspmax to Tp) 3 °C/second maximum
TsmiN Preheat peak minimum temperature 150 °C
Tsmax Preheat peak maximum temperature 200 °C
ts Time between Tgyin and Tsmax 60 - 120 seconds
T Solder melting point 217 °C
L Time maintained above T 60 - 150 seconds
tp Time within 5 °C of peak temperature | 30 seconds
Ramp down Ramp-down rate 6 °C/second maximum
toscto Ty Time from 25 °C to peak temperature 8 minutes maximum

Figure 73: Thermal Reflow Profile
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Thermal management is an important consideration when designing your system. Efinix”
device data sheets describe the maximum allowable junction temperature so you can assess

your system's thermal characteristics. To ensure that the device and package do not exceed

the junction temperature requirements, you should always complete a thermal analysis of
your specific design.

The data shown in this section is relative and actual values depend on a variety of factors,
such as die size, paddle size, airflow, power applied, printed circuit board design, the

proximity of other devices, and user applications. Because of this, Efinix FPGAs do not come
with preset thermal solutions.

Table 13: Device/Package Thermal Resistance

Measurements taken at 25 °C ambient temperature.

Package Pitch Dimensions TN 1N 1IN 0, 0)c
(mm) (°C/W) (°C/W) (°C/W) (°C/W) (°C/W)
Still Air 1m/s 2m/s
Wé4 0.4 35x34 37.24 33.56 32.42 11.95 0.14
F100 0.5 55x5.5 44.00 39.94 38.57 23.95 18.40
F100S3F2 0.5 5.5x5.5 45.62 41.53 40.14 26.13 20.35
F225 0.65 10x 10 36.89 33.15 32.03 22.32 11.03
F256 0.8 13x13 33.89 30.2 29.12 19.19 13.9
J361 0.65 13x13 17.50 14.76 13.85 6.07 2.04
G400 0.8 16x16 15.42 13.06 12.16 5.34 1.53
J484, 0.8 18x18 16.25 13.56 12.70 6.53 3.89
L484,
M484,
N484 0.8 18x18 11.61 9.23 8.28 2.15 0.21
G529 0.8 19x19 12.58 10.14 9.20 3.31 1.12
C529 0.8 19x19 11.46 8.99 8.06 2.31 0.14
N1156 1.0 35x35 8.47 6.26 5.50 1.56 0.28
Where:

* ©ja is the junction-to-ambient thermal resistance
* Opp is the junction-to-board thermal resistance
* ©jc is the junction-to-case thermal resistance
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PCB Guidelines for BGA Packages

PCB Solder Pad Guidelines

Efinix provides solder mask defined (SMD) and non-solder mask defined (NSMD) diameter

information. Use this data when creating your board landing pads.

Non-solder-mask defined (NSMD) pad designs perform better than solder mask defined pads
due to lower stresses in the solder near the top of pad. Additionally, they provide a better
“grip” area around the pad edge. For best reliability, the Generic Requirements for Surface
Mount Design and Land Pattern Standard (IPC-7351A) recommends a NSMD pad with a
diameter that is slightly smaller than the solder ball.

Figure 74: SMD and Non-SMD Pad Specification

Solder-Mask Defined Non-Solder-Mask Defined
A 'Y A 'Y
FPGA FPGA
= - | — = = —
D
<+—>

Legend:
A: BGA package solder mask opening C: Optimum PCB pad size
B: Optimum PCB solder mask opening D: Solder ball diameter
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Package | Pitch (mm) A SMD Non-SMD D
BGA Package Solder Ball
Solder Mask . B C . B C Diameter
Opening Optimum PCB | Optimum | Optimum PCB | Optimum (mm)
(mm) Solder Mask PCB Pad Solder Mask PCB Pad
Opening Size (mm) Opening Size (mm)
(mm) (mm)
Wé4 0.4 N/A 0.2 0.25 0.3 0.2 0.2
F100, 0.5 0.25 0.25 0.3 0.35 0.2 0.25
F100S3F2

F225 0.65 0.3 0.3 0.35 0.45 0.3 0.35
F256 0.8 0.4 0.4 0.5 0.6 0.4 0.5
J361 0.65 0.3 0.3 0.35 0.45 0.3 0.35
G400 0.8 0.35 0.35 0.4 0.5 0.35 0.4
J484, 0.8 0.35 0.35 0.4 0.5 0.35 0.4
1484,
M484,
N484
G529 0.8 0.4 0.4 0.5 0.6 0.4 0.5
C529 0.8 0.45 0.45 0.55 0.6 0.4 0.5
N1156 1.0 0.45 0.45 0.55 0.6 0.4 0.5
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Routing between Pads on the Top Layer

You can route signal trace between solder pads on the top layer of the PCB while meeting the
clearance requirement.

Figure 75: Routing Traces between Pads on the Top Layer
A

>

Table 15: Routing Measurements

Measurement| Description Package Unit

Wé4 | F100, | F225 | J361 | G400 | J484, | G529 | C529, [IN1156

F100 L484, F256
S3F2 m484,
N484
A Ball pitch. 0.4 05 | 065 | 065 | 0.8 0.8 0.8 0.8 1.0 mm
Ball ¢. 0.2 025 | 035 | 0.35 | 04 0.4 0.5 0.5 0.5 mm
B Width of the 025 | 03 | 035 ] 035 | 04 0.4 0.5 | 055 | 055 | mm
solder landing
pad ¢. (SMD)
Width of the 0.2 0.2 0.3 0.3 0.35 | 0.35 0.4 0.4 0.4 mm

solder landing
pad ¢. (NSMD)

H (min.) Minimum space 3) 0.06 | 0.08 | 0.08 0.1 0.1 0.08 | 0.08 0.1 mm
between the
trace and the
landing pad.
(SMD)

Minimum space ©) 0.08 | 0.08 | 0.08 0.1 0.1 0.08 | 0.08 0.1 mm
between the
trace and the
landing pad.
(NSMD)

) The via is under the pad, no traces between landing pads.
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Guidelines for Vias

You use vias to drop routing down to lower layers. This type of via, called an “offset via,” is
very robust. The solder mask completely covers the via, which prevents short circuits during
paste application, allows for paste overprinting, and prevents etch entrapment.

PCB fabricators use a laser drill for these size vias. Confirm that your fabricator can maintain
the tight tolerances required to ensure adequate clearances between vias and pads.

Figure 76: Via Dimensions

o,
X

Table 16: Via Measurements
Measurement| Description Package Unit
Wé4 | F100, | F225 | J361 | G400 | J484, | C529, IN1156
F100 L484, | G529,
S3F2 M484, | F256
N484
D Via capture pad | 0.25 0.25 0.3 0.3 0.45 0.45 0.45 0.45 mm
width.
E Finished via ¢. 0.127 [g.127® | 0.15 0.15 0.225 | 0.225 | 0.225 | 0.225 | mm

F (min.)

Space between ) 0.072 0.1 0.1 0.1 0.1 0.08 0.1 mm
the landing pad
and via.

(4)

This is a laser via.

5) P .
) The via is under the pad, no traces between landing pads.
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Routing through Different PCB Layers

You can route a trace between two solder pads at the outer two rows of solder pads on the
top layer. If you use all of the top-layer routing tracks to route the first and second rows, the

inner rows of solder pads must connect to another routing layer with vias for routing outside
of the BGA area.

You can use this method to route all of the inner solder pads. Because there is only enough

space to route one trace between vias, you need an additional routing layer for every inner
row of solder pads after the fourth row.

Figure 77: BGA Trace Routing for Top and Second Layers

Routing on 4‘
Top Layer

-9

Routing on
Second Layer

Table 17: Routing Measurements

Measurement| Description Package Unit
W64 | F100, | F225, | J361 | G400 | J484, | C529, |[N1156
F100 | F256 L484, | G529
S3F2 mag4,
N484
G (min.) Minimum 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 mm
space required
between via
and trace.
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F225 Escape Routing

The following table and figure show how to perform escape routing for the F225 package.
These guidelines are one example of acceptable routing using three PCB layers. You can do a
different escape routing scheme with a different number of layers. The minimum number of
PCB layers is four.

Table 18: Titanium F225 PCB Escape Routing Parameter

Parameter Specification Unit
Width of the solder landing pad ¢ 0.35 mm
Width of the solder mask opening ¢ 0.45 mm
Trace width 0.08 mm
Clearance 0.08 mm
Via capture pad width 0.4 mm
Via drill diameter 0.2 mm

Figure 78: 4-Layer Titanium F225 PCB Escape Routing Diagram
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Titanium FPGAs Solder Ball

Refer to the table for the recommended type of solder ball used for Titanium FPGAs:

Table 19: Titanium FPGAs Solder Ball

Device Solder Ball Type
Ti35/Ti60F100S3F2, F100 SAC305
Ti35/Ti60F225 SAC305
Ti35/Ti60F256 SAC305
Ti60W64 SAC405
Ti90/Ti120/Ti180J361 LF35
Ti90/Ti120/Ti180G400 LF35
Ti90/Ti120/Ti180J484, L484, M484 LF35
Ti165/Ti240/Ti375N484 SAC305
Ti90/Ti120/Ti180G529 SAC305
Ti165/Ti240/Ti375C529 SAC305
Ti165/Ti240/Ti375N1156 SAC305

Green Packaging

Efinix FPGAs use packaging solutions that are safer for the environment. These packages are
lead (Pb) free and are RoHS compliant. Efinix refers to these products as "green" packaging.
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Tape and Reel Packaging

Efinix offers WLCSP devices in tape and reel packaging.

Table 20: Tape and Reel Packaging

Package Carrier Cover Pitch (mm) Reel Size (in) Maximum
Width (mm) | Width (mm) Quantity
per Reel
Wé4 12 9.5 8 13 2,500

Figure 79: Pin 1 Location (W64 Packages)

Reel
L Feed Direction ——»
A

Pin 1 Oriented Adjacent
to Sprocket Holes (Top Right)
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Figure 80: Tape Outline (W64 Packages)
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Do D Po P2 41_8 N T
' z
) D 5 (MAX) O
o O ollo & & &|0 O S
1 1 L L Q
= of U 115
0 o o ® e
" — m
I
I ) \ M
A A P1 ~=
B Ko
Ao 50{
Y.
T b
sealing surface CB=0+0.03
= vl N —t (Cross bar between
S g sealing side around 0.03)
A—A SECTION .
Unit: mm
Symbol Ao Bo Ko Po P1 P2 T
Spec |3.5940.05|3.75+0.05|0.67+0.05[4.00+0.10[8.00+0.10|2.004+0.05|0.25+0.03
Symbol E F Do D1 W 10Po
S +0.10
pPecC |1.75£0.10(5.50+£0.05(1.50 —0 1.00+£0.05|12.0+0.30(40.0£0.20
Notice:
1. 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
2. Carrier camber shall be not more than 1mm per 250mm.
3. Ao & Bo measured on a place in the middle of corner radii.
4. Ko measured from a place on the inside bottom of the pocket to top surface of carrier.
5. Pocket position relative to sprocket holg measured as true position of pocket, not pocket hole.
6. Surface resistivity > 1.0%10° & <1.0¥10 ohm/sq.
7. Tooling type : Male tooling.
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Efinix offers BGA devices in tray packaging.

Table 21: Tray Packaging

Package Quantity Tray Matrix Tray Stack Quantity
per Tray per Stack
F100, F100S3F2 490 14 x 35 10+1 4,900
F225 168 8x21 10+1 1,680
F256 119 7x17 10+1 1,190
J361 119 7x17 10+1 1,190
G400 84 6x14 10+1 840
J484, 1484, M484 84 6x14 10+1 840
N484 84 6x14 5+1 840
G529 60 5x12 5+1 300
C529 84 6x14 5+1 420
N1156 24 3x8 5+1 120
Revision History
Table 22: Revision History
Date Version Description

October 2024 5.6 Added on page 52.
(DOC-1850)

Updated VCCIO33 in pinout for N484, C529, and N1156
packages. (DOC-1960)

Corrected clock symbols in M361-Ball FBGA Emulated MIPI RX
Groups. (DOC-1997)

Updated on page
78 for F100 and F100S3F2 packages. (DOC-2164)

June 2024 5.5 Updated Tray Packaging with F100, F256, and N1156 tray data.
Changed 'GND' to 'VQPS_GND' for F100S3F2 - pin A5 and F225 -
pin Gé in line with PCN -2405-001. (DOC-1751)

Added N1156 package. (DOC-1807)
Added F256 package. (DOC-1866)
Added 484 package for Ti375 in the Available Package Options.

March 2024 5.4 Removed M361 and F529 packages. (DOC-1769)
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Date

Version

Description

February 2024

5.3

Added in new section Titanium FPGAs Solder Ball. (DOC-1709)
Added C529 Package. (DOC-1582)
Updated pinout descriptions.

Updated Titanium Package Options table in Available Package
Options section.

Updated package marking and outline for F225 and updated
package marking for M361, G400, J484, L484, M484, F529, G529,
and C529.

Updated Tray Packaging for C529 package.

September 2023

5.2

Added package specifications for Ti90, Ti120, and Ti180 G400
package. (DOC-1392)

Corrected bank for TDO signal in I/0 bank figures for J484, L484,
and M484 packages. (DOC-1416)

Added in thermal resistance information for G529 and J529
packages. (DOC-1426)

Updated the lead-free category for 100-ball and 225-ball FPGA
Package Marking.

Updated table Peak Reflow Temperature (T,,) by Package.

April 2023

5.1

Update the package specification for Ti60 F225 package due to
change of thickness. (DOC-1211)

February 2023

5.0

Added J361, J484 and G529 packages. (DOC-1137)

Updated REF_RES_3A pin connection requirement in the Pinout
Description topic.

December 2022

4.1

Updated pinout and I/O bank figures for M484 and F529
packages. (DOC-1045)

Updated configuration pins external weak pull-up requirements.
(DOC-1035)

September 2022

4.0

Added F529 package.
Updated PCB guidelines.
Updated tray packaging.

July 2022

3.0

Added M361 package.
Added L484 package.
F484 package renamed as M484.

February 2022

2.0

Added F484 package.
Updated available package options table.

December 2021

1.2

Updated PCB Solder Pad Recommendations, Routing
Measurements, and added PCB Routing Example. (DOC-649)

Updated A7 pin name in 64-Ball WLCSP diagrams.

September 2021

1.1

Updated PCB guidelines. (DOC-504)
Updated W64 package outline. (DOC-504)
Updated available package options.

June 2021

1.0

Initial release.
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