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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 | Ti85 | Ti90 | Ti120 | Ti135 | Ti165 | Ti180 | Ti240 | Ti375
(mm) | (mm)
64-ball 0.4 |3.5x3.4 v
WLCSP
100-ball FBGA| 0.5 |[5.5x5.5| v v
225-ball FBGA| 0.65 [10x10| v v
256-ball FBGA| 0.8 [13x13| v v
361-ball FBGA| 0.65 | 13x13 Vv v v
400-ball FBGA| 0.8 |16x16 Vv v v
441-ball FBGA| 0.5 | 11x11 v v
484-ball FBGA| 0.8 18x18 v v Vv Vv v v Vv v
484-ball 0.65 | 15x15 Vv
FBGA!!
529-ball FBGA| 0.8 | 19x19 Vv v v v v v
676-ball FBGA| 0.8 | 22x22 v v
900-ball FBGA| 0.8 | 25x25 Vv v v
1156-ball 1.0 |35x35 Vv v v
FBGA

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

M This package is a SIP that incorporates LPDDR4x DRAM in addition to the FPGA.
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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.

N7

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

www.efinixinc.com 5
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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/0.

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.

Table 5: Dedicated Configuration Pins

These pins cannot be used as general-purpose 1/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 "Resistors in Configuration Circuitry" in

Calculate the resistor value as described in

Pins

Direction

Description

External Weak
Pull Up/
Pull Down
Requirement

CDONE

I/0

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 teeset 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 it is 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

2> CDONE has a drive strength of 12 mA at 1.8 V.

www.efinixinc.com 8
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Pins

Direction

Description

External Weak
Pull Up/
Pull Down
Requirement

JTAG_VCCIO_SEL

Input

JTAG voltage select pin.

This pin affects the voltage for the bank in which it is located (), or
any banks merged with it. Supply VCCIO33_VCCIO33_<> with
1.8 Vand 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.
For Ti85 and Ti135 FPGAs the JTAG_VCCIO_SEL bank is BR1.

For Ti165, Ti240, and Ti375 FPGAs the JTAG_VCCIO_SEL bank
is BR4.

Floating or
pull down

www.efinixinc.com 9
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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 "Resistors in Configuration Circuitry" in

Calculate the resistor value as described in

Configuration
Functions

Direction

Description

External Weak
Pull Up/
Pull Down
Requirement

CBSEL[1:0]

Input

Multi-image configuration selection pin. This function is not
applicable to single-image bitstream configuration or internal
reconfiguration (remote update).

Connect CBSEL[1:0] to the external resistors for the image you
want to use:

00 forimage 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.

Pull up or
pull down

CCK

I’7O

Passive SPI input configuration clock or active SPI output
configuration clock.

Optional pull
up if required
by external load

CDIn

I’/O

Data input for SPI configuration. n is a number from 0 to 31
depending on the SPI configuration data width.

CDIO0 is an output in x1 active configuration mode and is a
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.

Optional pull
up if required
by external load

Csl

Input

Chip select.

0: The FPGA is not selected or enabled and will not be
configured.

1: Select the FPGA for all SPI configuration modes.
FPGAs require this setting for JTAG configuration mode.

This pin is not bonded out in some of the smaller packages,
such as the F100S3F2 and F100.

This pin is not bonded out in some of the smaller packages,
such as the F100S3F2 and F100.

This pin is not bonded out in some of the smaller packages,
such as the F100.

CSI must remain high throughout configuration.

Pull up

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.t®)

This pin is not bonded out in some of the smaller packages,
such as the F100S3F2 and F100.

This pin is not bonded out in some of the smaller packages,
such as the F100S3F2 and F100.

This pin is not bonded out in some of the smaller packages,
such as the F100.

(3)

Cascaded configuration is not supported in the F100S3F2 and F100 packages.

www.efinixinc.com 10
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mode.

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

Configuration  |Direction Description External Weak
Functions Pull Up/
Pull Down
Requirement

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.

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
in active x8 configuration mode (dual quad mode). up if required
Not available in W64, F100S3F2, and F100 packages. by external load
Not available in W64, F100S3F2, and F100 packages.

Not available in F100 packages.
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 11
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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_DM[n]®¥ 170 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.

Table 8: Dedicated LPDDR4x DRAM Pinout (J484D1 Only)

Function Direction Description
VDD1 - Core 1 power for LPDDR4x SDRAM.
VDD2 - Core 2 power/input buffer for LPDDR4x SDRAM.
vDDQ - I/0O buffer power for LPDDR4x SDRAM.
ZQ0 Input Calibration resistor pin. This pin calibrates the drive strength and

termination resistance. Connect the ZQ pin to VDDQ through a
240 Q + 1% resistor

(4)

Not available in J484D1 packages.

www.efinixinc.com 12
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Dedicated MIPI D-PHY Pinout

Table 9: 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 10: 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 13
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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 14



Titanium Packaging User Guide

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 |
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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 FBGA 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
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Figure 7: 100-Ball FBGA I/O Bank Diagram
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Figure 8: 100-Ball FBGA Emulated MIPI RX Groups
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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 o1 | — | 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 119 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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Figure 13: 225-Ball FBGA Emulated MIPI RX Groups
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Figure 14: 225-Ball FPGA Package Marking
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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
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Figure 17: 256-Ball FBGA I/O Bank Diagram

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
@ © © @€ m @ © © ¢ H O © © O o m |,
GND GND (e}

GPIOL07 GPIOL_10 GPIOT_P.0 GPIOT_PO GPIOTN.O GPIOTPO GPIOT PO  GND  GPIOT.P1 GPIOR12 GPIOR13 GPIOR15 GPIOR 16 GND
3 8 CLK5N 8 CK5P 9 P 3

5
GPIOT_N.O GPI

OT.
5
[

VCCIO2A  GPI

CLK6.
®© © 06 06 5 0 0 O,

GPIOT N0 GPIOT P.1 GPIOT.N.1 GPIOT_P.1 VOCIO33.T GPIOR17 GPIORP.1 GPIORN_1
9 0_CLK7_P 3 6_EXTFB R 9_PLLINO 9

= e 0 0 0 m

N.O GPIOT_PO GPIOTN_1 GPIOT_P1 VCCIO2B GPIOT N1 GPIOR 14 GPIOR19 GPIORP_1 VCCIO3A
7 0_CLK7_N 2 6 8

® © 0 = ®

PO GPIOTNO VCCIO2B GPIOT_N_1 GPIOT_N_1 GPIOT_P_1 GPIOR 18 VCCIO33_T GP GPIOR_N_1
7 7_PLLINT R 5

o m o o o .

0 @ m @

GPIOL_06  GPIOL_09 VCCIO33 T GPIOT_N_O
L

GPIOT_P_0
3 1
OT_N_(
1

el

9

PO

o -

ol m O

GND  GPIOLN_1 GPIOLP_1 GPIOL11

3

8 8_PLLINO  PLLIN2

GPIOL_N_1 GPIOL_N_1 GPIOL_P_1 GND GPIOL_04 GPIOT_PO0 GPI
3_CBSEL1 6 6 0 N

)_PLLINT
c N )

GPIOL_P_1 GND  GPIOLN_1 GPIOLP1 GPIOLO03 GPIOTN.O VOCCIO2A GPIOTN.O GPIOT_P1 GPIOT_N_1 GPIOT_P_1 GND GPIOR 20 GPIORP_1 Gl GPIOR P_1
3 CBSELO 7 7 0 4 4 7 3

1
- v EE ® o "m 0 0 0 m O
OL_

GPIOLN.1 GPIOLP1 GPIOLN1 GPIOLP1 VCCIOIB  VOCA TL VQPS  REFRES2 GPIOT N1 REFRES2 VCCATR GPIORP.1 GPIORN1 GPIORN_1 VOCIO3A GPIORN_1
2 A 1 6 3

B
o I = & m e m O ® .
vee

VCCIO1B GPIOLN.1 GPIOLP.1  VOCAUX GND vee GND VCCAUX ~GPIORP1  VOCIO3A GPIORP_1 GPIORP.1 GPIORN_1
4 0_ 2 2

o o 0 o m |,

>
o -

o
© %
z

W -
o -

8
@8
:'U

©9
Q
z
zl

2 9
5P

T
m &
|
|
|
¢m

GND  GPIOLNO GPIOLN1 GPIOLP1 REFRES1 VCCIOIB voe GND Voo REF_ RES3 GPIORN_1 GPIORP1 GPIORN_1 GPIORN.1  GND
9 CLK2_N 1 1 B A 4 1.0K8 P 1.OK8N 0CKIN
J GPOLNO GPIOLPO GPIOLNO VCCIOIA CRESET N REF RES 1 GND vee GND VCC  REFRES3 GPIORPO GPORNO VCCIO3B GPIORPO GPIORN.O J
8 CLKIN 9. CK2P 7.CKON A B 8 CLKI1_P 8 CLKI1N 9_CLKI0_P  9_CLKTO_N
K GND GND VCCAUX ~ VCCIO3B  GPIORP.O GPIORPO GPIORPO GPIORN_O K

\;g
A

I
oo

GPIOLP0 GPIOL.N.O  CDONE VCCAUX vee GND vee
6

7_CLKO_P 5CDI30  6.CDI20

OR |
7
) ® o O m © 0" 00 0 0 O
OCA |

GPOLPO GPOLPO GND  GPIOBPO VOCABL REFRES4 REFRES4 VCCABR GPIORPO GPIORNO GPIORNO GPORNO VCCIO3B GPIOR PO
5 6 0_PLLIN1 B 0

A
® o005 0 0 o = e ®
3 N

VCCIO1A  GPIOLN.O GPIOL PO GPIOBNO GPIOBPO VCCIO4A GPI GPIOB_P_1 GPIOB.N_1 GPIOR 23 GND GPIOR P_0 GPIOR.N_0O GPIOR_N_O
0 0_PLLINO 0 3 4_CDI16 4_CDI7 3_CDI27 4_CDI29

® o m @0 @ o = o o m |,

GPOLNO GPOLO02 GPIOLO1 VOCIO4B GPIOBN.O GPIOB PO GPOBP.1 (1 G\D GPIOR 26 GPIOR22 GPIORPO GPIORNO  GND
9 OLK13 P 0_CLKI2_P 0_CLKI2N 1_EXTFB  1_CDI2

mE e O o O o = ° .

VCCIO33_.B GPIOB PO GPIOB PO GPIOBNO GPIOB PO VCCIO4A GPIOBN 1 GPIOBP 1 GPIOBN_1 GPIOR27 VCCIO33_.B GPIORN.O GPIORP_O
L 2 1 2

7

~ 9
0
Gz
2
2

Z
o -
|

0_PLLINO cDi22 5_CDI31 6_CDI21 4_CDI28

~ 8
o
s
o
o

w8
z
o

8P

P4

. J
[
o

)
o
.8
g2
Elg
.
8
8

o
o
|

K
o
‘Z

.8

8f
.
3

K X 2.CDI4  4.SSUN 7_CKI5N 7_CKI5 P  CDI13 7_PLLINT 7 R  CDI25  2_CDI24
R GPIOLPO  GND TDO  GPIOBPO GPOBNO GPIOBNO VCCIO4B GPIOBPO GPOBN1 GPIOBP1 GPIOBN1  GND GPIOR 28 GPIOR24 GPIOR25 GPIOR 21 R
1.SSLN 1_EXTFB 2.CDIS 4 8 CLKI4P 1.CDI11  2.CDI12  3.CDI15
T GND TOK oI GPIOBN.O VOCIO4B GPIOBNO GPIOBPO GPIOBNO GPIOBP1  GND  GPOBP1 GPIOBP1 GPIOBN_1 GPIOR29_ VCCIO33B  GND T
1 6.CDI9  6CDI8 8 COKI4N _1.CDI10 3CDI14  5CDI18  5CDI19  PLLIN2 R

o N1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

@ Bank1a @ Bsonk2s @ Bank4a @ BankeR [ other Dedicated Power
and Ground
Bank 1B @ 5ok @ Bankas @ BankTL V  VREF Pin
@ 5ok @ -5ank3s Bank BL () BankTR

www.efinixinc.com 28



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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/A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
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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
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_CLKO_N CLK7_P  _CLK7_N
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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
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k| @ HE B B B B B nm |
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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 [ |
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7 W o |
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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
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Figure 22: 361-Ball FBGA I/O Bank Diagram
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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.)
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Figure 23: 361-Ball FBGA Emulated MIPI RX Groups
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GPIOB_P_00
_PLLINO
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SLN
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_coit

veeio4e

REF_RES_4C
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RXDN4
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_CLK1_P.

GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOB_N_22
_EXTFB  _TESTN _coio
_CLKI_N

GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22
_CBSEL1 _cole _coi7 _coitt
_CLKON  _CLK7.P  _CLK7.N

GPIOB_P_13  GND  GPIOB_N 28 VCCIO4A
_CBSELO _CDI20
_CLKO_P.

GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34
_CLK2 P _CLK2 N _CDI21

GND  GPIOB_P_16 VCCIO4B GPIOB_P_29
_EXTSPICLK _cDi22
_CLK3_P

GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_N_29
_coio _CLK3 N _cbu _cDI23
_CLK6_N

GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18
G _coi3 _cDis _CLK5_N
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GPIOB_P_02 GPIOBLN_10 ~ GND  GPIOB_P_18
S| _coi2 _CLK5_P
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GND  GPIOB_N_01 GPIOB_P_01 CRESET_N
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ccK _EXTFB

MIPIO_ MIPIO_ MIPIO_ CDONE
RXDN1 RXDP1 RXDPO

MIPIO MIPIO MIPIO VCC18A_
_RXDN3 ~ _RXDP3  _RXDNO  MIPIO_1_RX

@ VvPIRXgowp 2 @ MIPIRX group 19

@ VPiRXgowpls @ MIPIRX group 112

@ VPiRXgroup I8

GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25
_coig _cpi9 _PLLINO _CDIt4 _cDits

GND  GPIOB_P_24 GPIOB_N_24 GPIOBIN_23 ~ GND  GPIOB_N_30
_EXTFB _coi3 _cpif2 _CDI24

I12.

GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30
2.CDI28 _cDi19 _coits _cDI26 _cpia7 _CDI25

GPIOBN_32 VCCIO4A GPIOB N33  GND  VCCIO3B_3C GPIOR_N_24
_CDI29 _CDI30 _CLK11_N

GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29

_CDIB1  _CLK14_P  _CLK14N
GND VCCAUX VCCA_BR VCCIO33 BR GPIOR_65 GPIOR_P_29

GPIOL 06  GPIOL_05 GPIOR_71 GPIOR_70  GPIOR_67  GPIOR_68

_CLK27  _CLK26

GPIOL_07 VCCIO33.BL  GND vee GND vee
REF_RES 4B GPIOL_00 vee GND vee GND
_PLLINY
VaPs TCK GND vee GND vee
D0 oI vee GND vee GND
VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY

GPIOB_P_26 GPIOB_N_26 VCCIO38_3C GPIOR_N_16

_CDIt6

_coiz

GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22

19

_CLK13_P

GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22
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GND

_CLK13 N

GPIORP.28  GND
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GND
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GND
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Figure 24: 361-Ball FPGA Package Marking
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C3 «— Temperature and
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GPIOR 62  GPIOR_59

GPIOL_27  GPIOL_26
_CLK28  _PLLIN1

GPIOL_32 VCCIO33_TL
_PLLINT

REF_RES 2B GPIOL_36
_PLLINY
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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
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Figure 25: 361-Ball FBGA Package Outline
A1 CORNER Top View

A
INDEX AREA
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(o + _____ — + Side View
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— A
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O0000000O0OPOOOOOOOOO |7 " NOR. A
000000000 QYPOOOOOOOOO | R
OOOOOOOOO OOOOOOOOO P TOTAL THICKNESS A 0.893 0.968 1.1
foXe) N STAND OFF Al 0.22 0.27 032
000 M SUBSTRATE THICKNESS A2 0.248 REF
OO0 L MOLD THICKNESS A3 0.45 REF
K D 13 BSC
8 8 8 J BODY SIZE E e .
H BALL DIAMETER 035
8 8 8 o g BALL OPENING 03
% 00000 £ BALL WIDTH b 0.32 | 0.37 | 0.42
OOOOOOOOO D BALL PITCH e 0.65 BSC
000000000 DLOOOOOOOOO | ¢ BALL COUNT n 361
O0000000O0ODOO0OOOOOOO0O |8 D1 "7 BSC
~$00000006H00000000&| 4 EDGE BALL CENTER TO CENTER | —7 x] oy
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BALL OFFSET (PACKAGE) eee 015
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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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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
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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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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
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441-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 31: 441-Ball FBGA Pinout Diagram

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Al H | | | | | | | | H B B,
GND QO ROP  GND  QORMDPI  GND  QORMP2 GND  QORDP3  GND  QOREFCK GND QI RO  GND  QI_RMOPI  GND  QIROP2 GND  QIROP3  GND @D D
1N
B D QO_RXDNO VDDA HQ QO_RXDN1 VDDA DQ Q0_RON2 VDDA CQ QO_RXON3 VDDA CQ QO_REFOLK VDDA CQ Qi RXONO VDDA CQ QI RONI VDDACQ QI_RMON2 VDDADQ QI_RMON3 VDDAHQ  GND GPIOR 85 B
01 01 01 01 1P 01 01 01 01 01
c/ il N [ | | [ | | [ | | | [ | m O |c
GND GND Q0_TXDPO GND Q0_TXDP1 GND Q0_TXDP2 GND Q0_TXDP3 GND Q1_TXDPO GND Q1_TXDP1 GND Q1_TXDP2 GND Q1_TXDP3 GND Q1_REFOLK GND GPIOR 82
1N
p| @ H || | | || || | | | | B O |p
TDI GND QO_TXDNO VDDA D Q QO_TXDN1 VDDA D Q QO_TXDN2 VDDA D Q QO TXDN3 VDDA D Q QI_TXDNO VDDA D Q Q1 _TXDN1 VDDA D Q Q1_TXDN2 VDDA D Q QI1_TXDN3 VDDA D Q Q1_REFCLK GND GPIOR_78_
01 01 01 01 01 01 01 01 1P PLLINT
g/ ®H H H E B B B & | | HE B B B B B O g
TCK GND GND GND GND GND GND GND GND QO_REFCLK GND Q1_CAL_RE GND Q1_REFCLK GND GND GND GND GND GND GPIOR 80_
ON s N aKi2
/@ ®B O O O H EH E = || || HE B O O O m Hm ¢
™S VapPs GPIOR_131 GPIOR_129 GPIOR_128 VCCA BR vee CDONE GND QO_REFCLK VCC SERD QO0_CAL RE VCC SERD Q1_REFCLK GND VCCA TR GPIOT_N_2 GPIOT_P 2 GPIOR 81_ VCCIO33_T GND
_PERST Q0 _PLLINt _oKe 0P ESO s ESO 0P 9 CK22 N 9 CK2P CKI3 R1
N
c| 1 N O m O @ B B B B B B B B O O O m O G
VCO033_B  TDO  GPIOBN.2 GPIOR 130 VOCIO33_B GPIOR 127 REF.RES4 JTAG VOO CRESET N  GND Voo @D Voo @D VOC  GPIOT.N.3 GPIOT.P3 GPOT N2 VOO GPIOT_N.2 GPIOT_N_2
R 8.CS CK _PLLIN RO _CLK8 A 0_seL 4 AL 8.CDI30 7.CLK21N 6_CLK20_N
1N
H| O © " © O O ©O H B B B B B @€ O m O O o H
GPIOB P2 GPOBN2 GPIOBP2 VOCIO4A GPOBN2 GPIOBP2 GPIOBN2 GPIOBN2  GND Voo aND Voo aND VOCAUX ~REF.RES 2 GPIOT.N.3 VOCIO2C GPIOT N3 GPIOT.P2 GPIOT.P.2 GPIOT_P2
7.CDITCL 7.CDIO_CL 8 CSO_( 5SS N 4.CDI5EX 4.0DI4  0SSUNC c 3 9 KI5 N  8.CDI31  7.CLKZ1P 6_CLK20_P
K10_P K10_N 1P TFB LK6_N
J]© 1 O 0O O ©O B B B B B B O O O O m O],
GPOBIN.1  GND  GPIOBN2 GPIOBN2 GPIOBP2 GPOBN.1 VOCIO4A GPIOBP2  VOCAUX @D VOCAUX @D Voo GND  GPIOT P.3 GPIOT.N.3 GPIOT_P3 GPIOT_P3 GPIOT.N3 VOCIO2C GPIOT_N_3
7_TEST N_ 3.00I6  6.CDI2  5.CDI3.PL 9 CBSELO 0_EXTSPIC 3 EXTFB 0_CK23 N 0. CKB P 9 CKI5P 7.CDI22 2.CoI2
CLKa N LINO LK_CLK6_P
K () ] © O H B B B B B BHE (0] O O O |k
GPIOBP1 GPIOBP1 GPIOBP2 GPIOBP2 VOCIO4A GPIOBP 1 GPIOBP 1 GPIOBN1 aND voo D Voo aND voo GND  GPOT.N2 GPOTN2 GND  GPIOTP3 GPIOT.N2 GPIOT_P3
5 CDI11_C 7.NSTATUS 3 CDI7ZPL  6_0CK 9 CBSEL1 B8.CIK5_P B8_CLK5 N 4_CLKIB N 5_CLK19 N 7.CDI23 P 3 CKITN 2.CDI27
K2_P _ClK4_P LINO LLINO
L] © | (0] H B EH B B B B O nm O W |
GPIOB_ N_1 GPIOB PO GND GPIOB.P.1 GPIOBP.1 GPIOB N1 GPIOBP_1 GND VCCAUX GND vee GND vee GND GPIOT_ P2 \VCCIO2B  GPIOT_P.2 GPIOT_.N.2 GPIOT P2 GPIOT P2 GND
5.CDI10.C 7.CDI7 E 2.CDI13  1.CDI15  6.CDI8.CL 6.CDI9 CL 4_CLKI8 P 5.0KI9 P 2 CLKI6 N 2 CKI6P 3 CLKI7 P
LK2_N XTFB K3_! K3_f
M © 06 06 O O ® EH H B B E O o H O M
GND  GPIOBINO GPIOBPO GPOBN 1 GPOBN1 VOCIO4B GPIOBPO GPOBPO  GND Voo aND Voo aND VOC  GPIOT.N.1 GPIOT.P1 GPIOT.N.1 GPIOT_P1 VCOIO2B GPIOT.N.2 GPIOT_N 2
7_col16 5 2.cO112  1.cDI14 6_CDIT9_P 9 8 ) 9 9 EXTFB 0 1
LLINO
N e O HE B B B B O O o N
GPOBIN.O GPIOBLPO GPIOBNO VCCIO4B GPIOBPO GPIOBPO GPOBNO GPOBNO REFRES4  GND VOCAUX @D Voo VOCAUX ~ GPIOL69 GPIOL 68 VOCIO2B GPIOT N1 GPIOT P.1 GPIOT_P.2 GPIOT P2
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Figure 32: 441-Ball FBGA I/O Bank Diagram
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Figure 33: 441-Ball FBGA Emulated MIPI RX Groups
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Figure 34: 441-Ball FPGA Package Marking
Pin 1 —>@) C3 «— Temperature and

speed grade
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Ti135N441 <« Device and package code
Lot code ——————» P1234501A

Date code ———» B1938 @

Lead-free category
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Figure 35: 441-Ball FBGA Package Outline
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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 @0.300MM RAW SOLDER BALL SIZE DURING ASSEMBLY.

DIMENSION | MINIMUM | NOMINAL | MAXIMUM

A 0.970 | 1.041 | 1.112

A1 0.173 | 0.223 | 0.273

A2 0.768 | 0.818 | 0.868

b 0.250 | 0.300 | 0.350
NUMBER OF BALL 441
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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 (J) FBGA Package Specifications

Figure 36: 484-Ball (J) FBGA Pinout Diagram
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Figure 37: 484-Ball (J) FBGA I/0O Bank Diagram
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Figure 38: 484-Ball (J) FBGA Emulated MIPI RX Groups
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Figure 39: 484-Ball (J) FBGA Package Marking
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Figure 40: 484-Ball (J) FBGA Package Outline
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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
£l 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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484D1-Ball (J) FBGA Pinout Diagram
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Figure 43: 484D 1-Ball (J) FBGA Emulated MIPI RX Groups
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Figure 44: 484D1-Ball (J) FBGA Package Marking
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Figure 45: 484D1-Ball (J) FBGA Package Outline
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484-Ball (L) FBGA Package Specifications

Figure 46: 484-Ball (L) FBGA Pinout Diagram
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Figure 47: 484-Ball (L) FBGA I/O Bank Diagram
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Figure 48: 484-Ball (L) FBGA Emulated MIPI RX Groups
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Figure 49: 484-Ball (L) FBGA Package Marking
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Figure 50: 484-Ball (L) FBGA Package Outline
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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
£l 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 51: 484-Ball (M) FBGA Pinout Diagram
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VCCIO48 GPIOBIN_13 ~ GND  GPIOB_P_17 ~ GND  GPIOBP22 VCCIO4A GPIOB_P 27 VCCIO4A GPIOB_P 31 VCCIO4A GPIOB_P_34 VCCIO38_3C GPIOR_N_19 VCCIO3B_3C GPIOR_P_24 VCCIO38_3C GPIOR P43 VCCIO3A GPIOR_N_45 VCCIO2A_  GPIOT.

_CBSEL1 _CLK4 P _coit _coig _coir _CLK1_P 28.2C _CLK21 P
_CLKON
E 0. E
CSO _SSLN  _NSTATUS _TESTN _cois _CDM3  _EXTFB  _CD24  _CDI25 _coio. CLK14P _CLKI4N _Clk22 P _CLK2N  _CLK21N
CLKIP  CIKIN  _CLK6P
F O F
GND GPIOB_N_10 VCCIO4B GPIOB_N_19 GND GPIOR_66 GPIOR_68 GND GPIOB_P_33 REF_RES_4A GND GPIOR_P_25 GND GPIOR_63 GPIOR_60 GND GPIOT_P_16 GND GPIOT_N_14 GND
_CLK8_N
c ] O d
_PLLINO _coio _coiz _CLK5 N _CLK5 P _CLKI3P  _CLKI3N _CLKION _CLK20N _CLKI9N _CLKI8P _CLKI7P ;xma
H (o) (0] Q |
VCCIOAC GPIOBN_ 09 GND GPIOL 07 GPIOL 04 GPIOL 03 GPIOR 69 GPIOR 71  VCCAUX  VCCA BR VCC  REF_RES 3B  VCC VCCAUX ~ GPIOR 58 GPIOR 56 GPIOL 27 GPIOT P_17 GPIOT_P_13 GPIOT N_15 VCCIO2A  GPIOT_N_12
J HE B B B B B O o |
REF_RES_4C GPIOB_N_01 GPIOB_P_01 vars 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
K HE B O B B BE B B B B B O O |«
MIPIO_RXDN3 MIPI0_RXDP3 MIPI0_RXDP2 CRESET_N TCK TOI GPIOL_06 GND vee GND vee GND vee GND vee GPIOL_30 GPIOL_32 GPIOL_36 REF_RES_2A MIPI2_TXDP0 MIPI2_TXDNO MIPI2_TXDP1
L ® B © H © B HE B B BB BE R B E OB O O O BEmB O |
MIPIO_TXDP2 ~ GND  MIPIO_RXDN2 ~ GND  MIPIO_RXDP1  TMS GND vee GND vee GND vee GND vee GND GPIOL_26 GND  MIPI2_RXDP1 MIPI2_  MIPI2RXDN2 ~ GND  MIPI2_TXDN1
_PLLINY RXDP2
M ® ®© @ ¢ © © B R B EBE . H BN ® O H o o M
MIPIO_TXDN2 MIPIO MIPIO_TXDPO MIPIO MIPIO_RXDN1 MIPIO CDONE GND vce GND vee GND GND vee MIPI2_RXDPO MIPI2 MIPI2_RXDN1 GND MIPI2_TXDP2 MIPI2 MIPI3_TXDN3
_TXDNO _RXDP4 _RXDPO _RXDNO _TXDN2
N ® @ © ¢ FE O BE B BEE R B BB EE O O 0 o6 00 o v
MIPIO_TXDN4 MIPIO MIPIO_TXDP3 MIPIO VCC18A_  MIPIO_RXDNO 00 VCCAUX VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY VCCAUX VCC18A_  MIPI2_RXDP3 MIPI2  MIPI2_TXDP3 MIPI2 MIPI3_TXDP2 MIPI3
Pl O® NH | H B H B E ©¢ ¢ ©¢ o B o B
MIPI1_TXDPO GND MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA_BL GND VDD_PHY VDD_PHY VDD_PHY 'VDD_PHY VDD_PHY VDD_PHY VCCA_TL MIPI2_RXDP4 MIPI2 MIPI2_TXDP4 MIPI2 VCC18A_  MIPI3_TXDN2 GND
R| @ H B B B B B B B B O O O 0o o |r
_TXDP3 _TXDP2 _TXDP4  _MIPIO_1_TX _MIPI2_3_TX _TXDN4 RXDN4

-
-

MIPI_RXDN3 ~ MIPI1  MIPI1_RXDN4  MIPI1 VCC18A  MIPH_TXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VDD_PHY VDDQPHY — GND VCC  MIPI3_TXDNO MIPI3_TXDPO VCC18A MIPI3_TXDN1 ~ MIPI3  MIPI3_RXDP3
_RXDP4 _TXDN2 _MIPIO_1_RX _TXDNt MCB_TOP_PHY _MIPI2_3 RX _RXDN3
o ® | H B B B BE B BB EE O O O O ER 0O |
MPI_RXDP3 ~ GND  MIPI_RXDP1 ~ MIPH  MIPIf_RXDPZ  MIPI vee VCC  VDDQ_PHY ~ GND  VDDQX_PHY ~ GND  VDDQXPHY ~ GND  VDDQPHY ~ VCC  MIPIERXDP1  MIPI3  MPI3RXON2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
v| @ | | H H B B HE B B B BB O |
MIPI1_RXDNO  MIPI1 GND  VDDQPHY ~ GND  VDDQPHY  GND NG NC.  VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDR DQIS] DDRDQ[S| VODQPHY ~ GND  VDDQPHY ~ GND  VDDQPHY ~ GND  MIPI3_RXDPO

_RXDPO

=
|
=

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[] VDDQ_PHY
Y Y
N.C. N.C. N.C. N.C. N.C. N.C. N.C. DDR_A3]  DDR_A[5]  DDR_A[0] NC NC DDR_CS N[)] DDR  DDR CSN[1]  DDR DDR_DQ[9] DDR_DQ[11] DDR_DQ[7] DDR_DM[0] DDR DDR_DQSI[0]
_CS_N[2] _CS_N[3] _DQS_N[0]
AA [ | [ | H B B H B B H EH BN [ | [ | a
NC GND NC aND NC GND  VODQPHY  GND Ne GND  VDODQPHY  GND  DDR.CKN  GND  VDDQPHY  GND  DDR.DQM4  GND  DDRDOM{]  GND  DDRDQE]  GND
~ W | *
GND N.C. NC. N.C. N.C. N.C. DDR_A[4]  DDR_A[2) NC DDR_A[1] NC NC DDR_CK  DDR_CAL DDR_CKE[0] DDR_RST_N DDR_CKE[1) DDR_DQ[15] DDR_DQ[12) ~DDR_  DDR_DQS(1] 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
O HVIO O HSIO O HSIO or Configuration or . Dedicated Power . Dedicated Configuration
Multi-Function
O HVIO or Multi-Function O HSIO or Multi-Function ‘ Reference Resistor Pin . Dedicated Ground . Dedicated JTAG
‘ HSIO or Configuration DDR @ Dedicated MIPI No Connect (N.C.)
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Figure 52: 484-Ball (M) FBGA I/O Bank Diagram

AB

Titanium Packaging User Guide

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
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  CLK3IN _EXTSPICLK  _CDIg _coi _coit4 _cons _coi20 _coi2t _coizs _cpi2g _PLLNT  CLKI2P  _CLKIZN  _CLKIP  _PLLNI
_CLK3_P.
GPIOB_N_11 GPIOB_P_12 GPIOBN_15 VCCIO4B GPIOB_P_20  GND GND  GPIOBP26  GND GND  GPIORP_18 GND GPIORN20 GND GPIORN26  GND GPIORP41  GND  GPIORP_44 GPIOR_N_44
_EXTFB _CLK2N _cois _cone _CLKI5 N _CLKIN _EXTFB
CLK7_P
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
_PLLNO  CBSELO  CLk2P  CLK4N  _CDI7 _coito _coitz _cons _cont _coize _coiz3 _CLKIS P CLKI1N  _CLK8P  _CLK8N _PLLNO  CLK23N  _CLK23 P
_CLKo_P. _CLKTN
VCCIO4B GPIOBN 13 GND  GPIOB P17  GND  GPIOBP22 VCCIO4A GPIOB_P_27 VCCIO4A GPIOB_P_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 _cont _cong _coiz7 _CLK11P. 282  _CLK21P
_CLKO_N
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 } - 19 GPIOT_N_19 GPIOT_N_18
_cso SSLN  _NSTATUS ~_TESTN  _CDIs _CD3  EXTFB  CDI24 _coizs _coi30 _CLK14P  _CLKI4N _ClK22 P CLK22N  _CLK21N
CLKIP  CLKIN  CLK6P
GPIOB P02  GND  GPIOBN10 VCCIO4B GPIOBN19  GND  GPIOR 66 GPIOR 68  GND  GPIOBP 33 REF RES4A GND  GPIORP25 GND  GPIOR63 GPIOR 62 GPIOR 60 GND  GPIOT P16 GND  GPIOTN_14  GND
_csi _coi _cow _coist _CLK10_P _CLK19_P. _CLKI7N
_CLK6 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 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLINO _colo _coi CLKSN  CLK5 P 3P _CLKI3N _CLKION _CLK2ON _CLKI9N _CLKIEP _CLKI7P
VCCIOAC GPIOBN.09  GND GPIOL 07  GPIOL 04 GPIOL 03 GPIOR 69 GPIOR 71 ~ VCCAUX ~VCCABR  VCC ~ REF.RES38  VCC VCCAUX ~ GPIOR 58 GPIOR 56 GPIOL 27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_cont _ClK25  _ClKk24 _CLK28  CLK20P  CLKI6P CLKIBN  2B.2C
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_28 GPIOT_N_11 GPIOT_P_11
_EXTFB _CLK26  _PLUN1 _cLk2g _CLK0_CLKI6 N _PLLNO
MIPI0_RXDN3 MIPI0_RXDP3 MIPI0_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_TXDPOMIPI2_TXONO MIPI2_TXDP1
_CLKar _CLK31  PLLN1  _PLLINY
MIPIO_TXDP2 ~ GND  MIPIORXDN2 ~ GND  MIPIORXDP1  TMS GND. vee GND vee GND. vee GND vee GND GPIOL26  GND  MIPI2RXDP1 MPPI2_ MIPIZRXDN2 ~ GND  MIPI2_TXDN1
_PLUNT RXDP2
MIPIO_TXDN2 ~ MIPIO  MIPIO_TXDPO  MIPIO  MIPIO_RXDN1  MIPIO CDONE GND vee GND vee GND vee GND. VCC  MIPIZRXDPO  MIPI2  MIPIZRXDN1 ~GND  MIPIZTXDP2  MIPI2  MIPI3_TXDNG
_TXDNO _RXOP4 _RXDPO RXDNO _TXDN2
MIPIO_TXDN4  MIPIO  MIPIO_TXDP3 ~ MIPIO  VCC18A_ MIPIO_RXDNO  TDO VCCAUX  VDD_PHY  VDD_PHY GND  VDDPHY  GND VDD_PHY  VCCAUX  VCC18A_ MIPIZRXDP3 ~ MIPI2  MIPI2_TXDP3  MIPI2  MIPI3TXDP2  MIPI3
_TXDP4 _RXDN4  MIPIO_1_RX MIPI2_3_RX RXDN3. _TXDN3 _TXDP3
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_  MIPIO_TXDN1 MIPIO_TXDP1 VCCA BL GND VDD_PHY ~ VDD_PHY ~VDD_PHY ~VDD_PHY VDD_PHY VDD_PHY ~VCCATL MPPI2RXDP4 MIPI2  MIPI2TXDP4 MIP2  VCC18A_ MIPIZ_TXDN2  GND
MIPIO_1_TX _RXDN4 _TXDN4  MIPI2_3_TX
MIPH_TXDNO ~ MIPI1  MIPH_TXDN3 ~ MIPH  MIPI_TXDN4  MIPI1 VCC18A vee GND VDD_PHY  VDD_PHY GND VDD_PHY GND vee vee VCC18A  MIPIZTXDP4  MIPI3  MIPI3TXDP1  MIPI3  MIPI3_RXDP4
_TXDP3 _TXOP2 _TXDP4  _MIPI0_1_TX _MIPI2_3 TX _TXDN4 _RXDN4
MIPI_RXDN3  MIPI1  MIPI1_RXDN4  MIPI1 VCC18A  MIPH_TXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VDD_PHY VDDQPHY — GND VCC  MIPI3_TXDNO MIPI3_TXDPO VCC18A MIPI3_TXDN1  MIPI3  MIPI3_RXDP3
_RXDP4 _TXDN2 _MIPI_1_RX _TXDNt MCB_TOP_PHY _MIPI2_3 RX _RXDN3
MPI_RXDP3 ~ GND  MIPI_RXDP1 ~ MIPH  MIPIi_RXDPZ  MIPI1 vee VCC  VDDQPHY ~ GND  VDDQX_PHY ~ GND  VDDQXPHY ~ GND  VDDQPHY ~ VCC  MIPIERXDP1  MIPI3  MIPI3RXON2  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 DQIS] DDRDQ[S| VODQPHY ~ GND  VDDQPHY ~ GND  VDDQPHY ~ GND  MIPI3_RXDPO
_RXDPO
GND  VDDQ_PHY  NC. NC. NC. NC. NC.  VDDQ_PHY ~ GND  VDDOX_PHY ~ GND  VDODQX_PHY ~ GND  DDR.DQ[3 ~ GND  DDR DQ[10] DDR_DQM] DDR_DQ[3 DDR_DQ[Z] DDR_DQO] DDRDQ[f] VDDQ_PHY
NC. NC. NC. NC. NC. NC. NG DDR A(3)  DDRA[S]  DDR_A[0] NC NC  DDRCSNO] DDR DDRCSN(1] DDR  DDRDQ[S DDRDQ[1] DDRDQ] DDRDMO ~ DDR  DDR_DQS[O]
_Cs N2 _cs_Np _Das N
NC. GND NC. GND NC. GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND  DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQ4] ~ GND  DDRDMf]  GND  DDR DAl GND.
GND. NC. NC. NC. NC. NC. DDR A{4]  DDR_A[Z] NG DDR_A1] NC NC DDR.CK ~ DDR_CAL DDR_CKE[0] DDR_RST_N DDR_CKE[1] DDR DQ[15] DDR DQ[12] ~DDR_ DDRDQS[]  GND
DQS_Ni1)
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22

Bank 2A_2B_2C

@ Bank3A

Bank 38_3C

Bank 2A_2B_2C VCCIO
[ Bank3avecio

Bank 3B_3C VCCIO

O Bankaa
@ sonkas
@ sankac

V' VREF Pin

[ Bank4aveccio
[l sank 4B vecio

[l Bank 4cvecio

. Bank BL Corner . Bank BL Corner VCCIO
@ cenk L comer [ Bank TL comer vocio

. Bank BR Corner . Bank BR Corner

‘ Bank TR Corner . Bank TR Corner
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Figure 53: 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 54: 484-Ball (M) FBGA Package Marking
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Figure 55: 484-Ball (M) FBGA Package Outline
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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
£l 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 (N) FBGA Package Specifications

@ Note: Some pin names, I/O banks, and MIPI RX groups differ between Ti85/Ti135 and Ti165/Ti240/Ti375
FPGAs; however, you can still migrate between FPGAs in this package

Ti85 and Ti135 FPGAs

Figure 56: 484-Ball (N) FBGA Pinout Diagram (Ti85 and Ti135)
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Figure 57: 484-Ball (N) FBGA I/O Bank Diagram (Ti85 and Ti135)
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() BankTR1 J Bank TR1 VCCIO Bank BRO Bank BRO VCCIO
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484-Ball (N) FBGA Emulated MIPI RX Groups (Ti85 and Ti135)

Figure 58
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Figure 59: 484-Ball (N) FBGA Package Marking (Ti85 and Ti135)
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Figure 60: 484-Ball (N) FBGA Package Outline (Ti85 and Ti135)
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NOTES:
DIMENSION | MINIMUM | NOMINAL | MAXIMUM 1. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2018.
A 2035 | 2.188 | 2.341 2. TERMINAL POSITIONS DESIGNATION PER JESD 95.

A1 0.300 0.400 0.500 CORNER DETAILS PER JCET OPTION.

A2 1.672 | 1.788 | 1.904

b 0.400 | 0.500 | 0.600
DIMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
NUMBER OF BALL 484 PARALLEL TO PRIMARY DATUM C

7. USING 20.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.

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

&BALL DIAMETER AFTER REFLOW.
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Ti165, Ti240, and Ti375 FPGAs

Figure 61: 484-Ball (N) FBGA Pinout Diagram (Ti165, Ti240, and Ti375)

Titanium Packaging User Guide
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DDRO.DQZ  DDRO.DQ[] DDRODQID] DDRODQ[S VDD PHY VDD PHY VDD PHY VDD PHY VDD PHY VDD PHY ~ VDDPHY VDD PHY VDD PHY VDD PHY VDD PHY  VCCAUX oND VODQ_PHY  VDDQPHY GPIOT P38 GND GPIOT P37
DBRO DoR0 DOR 05RO DBRO 05RO DORO 05RO DBRO DORO DORO DORo TooRO_CLKE1 P “cLkzo P
VODQPHY  GND  DDRODQ  GND  DDRODQE]  GND VoD_pHY oND VoD _PHY oND VoD_PHY anD voD_PHY GND  VDDOX PHY DDRODOI2] DDRO.DGRY DDRODQID]  GND VDDA PHY VDDA PHY o
"DoRO _DBRO _DBRO _DBRO DOR DR _DDRO _DDRO
DDRO_ 0DRO_ DORO_ oDRO._ DDRO.  VDDOX PHY VDDQXPHY VDDOXPHY VDDQXPHY ~VDDQ.CK  VDDPLL  VDDOX PHY ~DDRO.AS]  DDROAW] VDDGXPHY DDRO.DQ[ZS] VDDQ PHY ~ DDRO.DM[2] DDRO_DQI30] DDRO.DORT DDRODORS]  DDRO_DO[2s)
DOSNDI  DaS(d) oMo} oati oatic] 00RO _DDRO _bDR0 DDRO _PHY.DRO _MCBTOP _DDRO iy _DoRo
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DORO_ DORO_ oDRO_ DORO_ DDRO_ DORO DORO_ DOR_ DORO_ DORO_ NC DORO_ DDRO_ DORO_ DDRO_ DORO_ DDRO_ DORO_ DORO_ DORO_ DDRO_ DORO_
Dals] oarr OMIT] DasN DAl oalta] S NG cs Nzl CS NI CKE[T] RST_N KN A2l Al oarte] oarte] DasNZ DOl Dalze] oasi3 DaS NG|
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_DDRO
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DDR No Connection (NC) ‘ Reference Resistor Pin . Dedicated Configuration . Dedicated Power

O HSIO or Configuration

O HSIO, Configuration, or Multi-Function O HVIO

O HSIO or Multi-Function

O HVIO or Multi-Function

MIPI

. Dedicated JTAG
. Dedicated Ground
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Figure 62: 484-Ball (N) FBGA I/O Bank Diagram (Ti165, Ti240, and Ti375)
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GND  GPIOBN 43 GPIOB P43  GND ~ Q2RXDPO ~ GND  Q2RXDP1 ~ GND  Q2RXDP2  GND ~ Q2RXDP3 ~ GND  Q3RXDPO  GND Q3 RXDPI  GND Q3 RXDP2 GND Q3 RXDP3  GND  MIPI2.TXDN4  GND
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[ Bank2E Bank BRO_BR1_BR2 = Bank BRO_BR1_BR2 () NotApplicable (NA) [ NotApplicable (NA) () TR VvV VREF Pin
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Figure 63: 484-Ball (N) FBGA Emulated MIPI RX Groups (Ti165, Ti240, and Ti375)
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D GND GPIOB N_3 GND Q2 TXDNO VDDA H.Q Q2 TXON1 VDDACQ Q2 TXDN2 VDDA CQ Q2 TXDN3 VDDAD Q Q3 TXDNO VDDAD Q Q3 TXDN1 VDDAD Q Q3 TXON2 VDDA D Q Q3 TXDN3 VDDA CQ GND MIPI2_TXD GND
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113 -
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3_CBSEL1 5.CDI12  9_CDI11_E B B _PLLUNY O_SEL PI2_RX N2 P2 P3
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Figure 64: 484-Ball (N) FBGA Package Marki
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Figure 65: 484-Ball (N) FBGA Package Outline (Ti165, Ti240, and Ti375)
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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.

D\MENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C.

7. USING 20.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.
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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 66: 529-Ball (C) FBGA Pinout Diagram
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Figure 67: 529-Ball (C) FBGA I/O Bank Diagram

Titanium Packaging User Guide

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23
Al B @ | | e m o = e [ ] | |
GND  GPIOB.P.30 GPIOBN.32 GPIOB.P_2  GND  GPIOS.N.55 GPIOB.N.3 GPIOR 70 GPIORI7I  GND  GPIOR.% GPIOR.S5 GPIOR_ S GPIOT NS5  GND  GPIOTP.S3 GPIOTN.83 GRIOT.P.7 GPIOTN.S7  GND oo
“coio pLino “ssn Tt oz
B H o | |
GPIOB.P.21 GPIOB.N 0  GND  GPIOB.N 31 GPIOB.N_34 GPIOB_P_35 GPIOR. GND  GPIOR16 GPIOR 169 GPIOR 143 GPIOR 95 VCCIOR TR1 GPIOT_P_S5 GPIOT P62 GPIOT N 62 GPIOT N 52 VGGIO2E GPIOT_N_54 GPIOT_N_51 GPIOT_P_33 GPIOTN 27 GPIOT
_cois _coi _CLK9 _CLK13 _CLK16_P
c| M || [ |
GND  GPIOB.N 21 GPIOB.P_27 GPIOB_P_31 GPIOB.P_34 VCCIOA 48 GPIOBN_41 JTAG_VGCIO GPIOR 165 GPIOR 167 VCCIO) GPIOR99 GPIOR.S GPIOR.S7 GPIOTN 59 VCCIOZE GPIOT_P_S2 GPIOT_N.60 GPIOT P54 GPIOTP_S1  GND  GPIOT.P27  GND
_SEL _BRO
o o

GPIOB.P_20 GPIOB.N_20 GPIOB.N_27 VOCIOM 48 GPIOB_N_57 GPIOB_P_57 GPIOB_P_41 GPIOB_N 44 VCCIO33  GPIOR 144 GPIOR_142 GPIOR100 GPIOR102  GND  GPIOT_P_59 GPIOT P65 GPIOT.N.65 GPIOTP.60 GND  GIOTN.3 GRIOT.N.20 GPIOT.P.25 GPIOT.N.25

ke o “cou cos TclkiN B3 Re ok e “exire Cikio N
E

GPIOB_P_15 VGGIOIC  GPIOB.P_24 GPIOBN 3 GPIOBP_36 GPIOBN2  OND  GPIOB_P_44 GPIOR165 GPIOR 145 GPIOR 140  GND  GPIOR103 GPIOR104 GPIORI07 GPIOR105  OND  GPIOT N61 GPIOT N6 GPIOT P.3% GPIOT P20 VCGIOZC  GPIOTN 23

_CLK5_P _cois _CoI6 _coir _CLK11_P _PLLINT _PLLINT _PLLINT _CLK15.N  _CLK19_P
F

GPIOB.N 18 GPIOB_P.17 GPIOB N 24 GPIOB.N 33 VCCIO#A 48 GPIOB P42 VOPS  CDONE  CRESETN  GND  GPIOR 141 GPIOR101 GPIOR106 GPIOR 105 VCCIO GPIORS) GPIOR.S1 GPIOT .61 GPIOTP6é VGCIOZC GPIOT.P3s GPIOTN35 GPIOT

_CLKS_N _CLK4_P _Cbi4 _PLLINT i (TFB _CLK15_P _CLK18_P _CLK18 N _PLLINO
G | | | | |
GPIOB.P_23 GPIOB.N 17 GND  GPIOB_P_33 GPIOBN 39 GPIOBP 39 VGOABR  GND o1 Tk VOOAUX  TMS  TO0  VGOAUX GPIORSS GPIORSS GPIOR©  VOCIOZ GPIOTN.69 GPIOTN.3 GPIOTP25 GRIOTNZ  GND
“cesE_cukan oz co pLno e TN kTN
H [ | | | | | |
H H B ] | ]
GND  GPIOB.N.23 GPIOB_P_28 GPIOBN_40 GPIOB_P_40 VCGIOIA48 VCOAUX Voo GND Voo GND Voo OND VGG OND VGG  VOOIO.TRO GPIOTN.56 GPIOT PG GPIOT.PS4 \VCGIOZS  GPIOTP.2é GRIOT .24
coseLo “co0_con extre Tckicp cukir e “exire
J ® ¢ ¢ H B E B B B B nm [ | [

GPIOB P19 GPIOB.N 19 GPIOB.N 20 VCCIOAC GPIOB N 43 GPIOB.P 43 REF RES 44 GO vcc  GNO  vec  GND VeC  GND  VCC  OND  REFRESZE GRIOTPS  GND  GRIOTP17 GRIOTPis GPIOT P10 GPIOTN 10
_NSTATUS CSI_CLK10_N CSO_CLK10 _CLK27_P _CLK27_N
“cikep

K H B B B B §m
GPIOB.P_1 GND GPIOBP20 GPIOBN 20 GPIOB.P% GPIOB.P25 REFRES4F  VcC  GND  vee  OND  veG  GND  VeC  GND  VOCATR  GND  GPIOT P49 GPIOTN49 GPIOT 17 GRIOT N6 VCGIO28  GPIOT P21
e _CONT_EXTFB  _COMO _EXTSPGLK _oDita “exire
L [ ] H B B B E B B = [
GPIOB_N_14 GPIOB_P_1 2 VCCIOAC GPIOBN_25 VCCAUX GND. vee GND. vee GND. vee GND vee VCCAUX GPIOT_P_50 GPIOT_N_50 GPIOT_P_20 VCCIO28 GPIOT_P_11 GPIOT N 11 GPIOT_N_21
coie okt _coirr ootz PN “ouop otk
1
M H B B B B B N e o 1
GPIOB.P_09 GPIOB_N_15 VCOIOID GPIOBN_11 GPIOB_P_22 GPIOBN 22 REF RES40 Voc  GND Voo GND  Veo  GND VOO GND  GPIOTP43 GPIOTAN.43 VGGIO2D GPIOT 20 GRIOT P13 GRIOT P22 GPOTNZ2  GND
" coie ouke N “piino
N [ J [ ] ¢ H H E B B B B Bm
GND  GPIOB_N_09 GPIOB_P_13 GPIOB_N_12 GPIOB_P_12  GND  GPIOB P08  GND vee GND. vee GND. vee GND vee GND  GPIOT_P_40 GPIOT_N_40 GPIOT_P_14 GPIOT_N_13 VCCIO28  GPIOT_P_15 GPIOT I
_CDI21_CLKO _CDI22_EXTFB _CLK23 P _CLK23 N _EXTFB
;
P | ] [ H HE H B EBE B B E B [ @
GPIOBN_16 GPIOB_P_16 GPIOB_N_13 VCCIOMD GPIOB.P_G5 GPIOB_P.05 GPIOBN.0S  VeC  GND  Vco  OND  veG  OND  VeC  OND  VOCAUX GPIOLS  GPIOLS  GND  GIOTNT4 GRIOTPi5 GPIOTN.i8 GPIOT P09
TGN CLKa P GO0 CLKO N _cous exrrs  cous T etk p
P
R H H EH E EBE E B BEH
GPIOB.P_04 VGGIOID GPIOB_N_07 GPIOB.P_07 GPIOBN06 GPIOBN0S VCCAUX  GND Voo oND Voo GND V6o GND  YCC  OND  GPIOLSS  GPIOLST GPIOT.P1o GRIOTNTO GRIOTP1Z  VCOIO2  GPIOTN.09
_coo exts “cozs comapino  coes conr T “ewn P A
T [ ] H H BN |
GPIOBN.03 GPOBN10 GPIOBP  GPOLZ7  GND  VOD.SOC  GND  VCGABLI VODPHY VODPHY  GND  VOD.PWY VODAWY VODPHY  GND VGO VCOIO%  GPIOLGS  GPIOLE  VCCIOZA GPIOT 12 GPIOTP.0B GPIOTN.08
cons o ovas oo _boRo ooRo _DDRO._DDRO s LGN pLUND
u | |
GPIOB.N 03 GPIOB.P.03 VGCIOAD  GPIOL 25 GPIOL 34 GPIOL24 VOD.SOC VOCABLO  GND  VODPHY VDDPHY VODPHY  GND  VODPHY VOCATLI VOCATLO GPIOL70  GND  GPIOLS2 REFRES2AGPIOTP.0S GPIOTNOS  GND
_Coi3t _PLLINO _PLLINT _PLLINT _DDRO DDRO DDRO DDRO _CLK28 _PLLINT
v GND GPIOL 26 GPIOL_3 GPIOL 23 VCCIO33  VDD_SOC GND VDD_PHY ~VDD_PHY VDDQCK ~ GND  VDDPLL MCB VDD_PHY VDD_PHY  GND VDD_PHY VDD_PHY  VCCIO33  GPIOL 46  GPIOL_45 GND  GPIOT_P.07 GPIOT_N_07
_CLK24 _PLLINT _BL2 BL3 DDRO DDRO _PHY_DDRO _TOP_PHY_DDRO _DDRO _DDRO _DDRO _DDRO _TLI_TLS
w n e
VDDQ_PHY VDDQ_PHY VDDQX_PHY GND VDDQ_PHY VDDQ_PHY VDDQ_PHY DDRO_DQ[11] GND DDRO_CKE[1]. DDRO_CAL NC. N.C. GND DDRO_DQ[21] DDRO VDDQ_PHY  VDDQ_PHY GND VDDQ_PHY VDDQX_PHY VDDQ_PHY VDDQ_PHY
Too0 oo _ooRo Too0ooRo R0 ooz ooro ooRo “ooro oo ooRODORO
Y | | e H e o o
DDRO_DQ[0] GND DDRO_DQ[1) DDR0_DQ[2] DDRO_DQ[3] DDR0O_DQ[10] GND DDR0_DQ[9] DDRO_CS DDRO_CS DDRO_RST_N GND N.C. DDRO_A[5] VDDQ_PHY DDRO GND. DDRO DDRO DDRO DDRO0_DQ[31] GND DDRO0_DQ{24]
N o oo _pazzl oonm bapo_baps)
Al o N o N
GND DDRO0_DQ[6] VDDQX_PHY DDRO GND DDRO_DQ[8] DDR0_DQS[1] DDR0_DQS VDDQ_PHY GND DDRO_CKE[0] N.C. DDRO_A[2]  DDRO_A[3] ‘GND DDRO0_DQ[23] DDRO 'VDDQX_PHY DDRO GND DDRO0_DQS[3] DDR0_DQ[25] VDDQ_PHY
_DDRO _bas(o} N[1] _DDR[0] _DQs_N[2) _DDRO _DQ[28] _DDRO
#/ @ @ H e e EH o B o o o o 1 ¢ H o H o6 o o =1 o
DORO.DQ) DDRO.OG  GND  DDRO_DQS DDRO_DO[14] VODOX PHY DDROOMYl  GND  DDRO.CS ODRO.CS DDRO.CKN DDROAD  GND NG,  DDROOMPl VODQ  DDRODOSZ  GND  DDRO.DG[S) DDROOME DDRODAS  GND  DDRO_DOZS]
o “oR0 N A PHYBORD A
A e O [ L J [ J [ J [ J [ J o  J
c H | | H B | | | H N |
GND  DDRO.DOS] DDRO_OM(O VODQX_PHY DORO.DO[S]  GND  DDR.DO[Z DDRO.DOIS]  GND V0D PHY DDRO.CK  GND  ODROAW  NC.  DDROAW  OND  DDRO.DGG) VODOXPHY DDRO  GND  VODOX.PHY DDRODORT]  GND
_DDRO _DDRO _DDRO _baig] _DDRO
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23
Bank BR C Bank BR Comer Bank TR Bank TR VCCIO
Bank 2A Bank 2AVCCIO Bank 4A_4B Bank 4A_4B VCCIO Bank BL Corner Bank BL Corner VCCIO an| orner VCCIo an an|

@ Bank28

|7 Bank 28 vceio

@ conkac

[l ank4cvecio

@ seni2c [l Bank2cvecio @ Bank4p [ Bank 4D vecio @ BankDDR [ 0oR Power Pins
" Other Dedicated No Connect
() Bank2D [ Bank2DvCCIO  V VREF Pin ot o e NG @ soc

Bank 2E Bank 2E VCCIO

Bank TL Corner . Bank TL Corner VCCIO .

Bank BRO
Corner

‘ Bank BR1_BR2
_BR3_BR4
Corner

Bank BRO Corner
veeio @ sorkTro ] Bank TRO veCio

Bank BR1_BR2 Bank TR1 Bank TR1 VCCIO
BR3_BR4 . .

@ are [l

_TR3_TR4
_TR5_TR6

Corner VCCIO

www.efinixinc.com 71

[+

AB

IAC

Bank TR2_TR3_TR4
_TR5_TR6 VCCIO



Figure 68: 529-Ball (C) FBGA Emulated MIPI RX Groups
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Figure 69: 529-Ball (C) FBGA Package Marking
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Figure 70: 529-Ball (C) FBGA Package Outline
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DIMENSION | MINIMUM | NOMINAL |MAXIMUM 2. TERMINAL POSITIONS DESIGNATION PER JESD 95.
A 2015 | 2.168 | 2.321
o T o280 o380 o480 /3\CORNER DETAILS PER JCET OPTION.
a2 | 1672 | 1788 | 1.904 PIN1IDENTIFIERCAN BE CHAMFER, INK MARK, LASERED MARK, METALLIZED MARK.
b ] 0400 | 0.500 | 0.600 @BALL DIAMETER AFTER REFLOW.
NUMBER OF BALL 529

IMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C.

7. USIN G0.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.
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529-Ball FBGA Package Specifications

Figure 71: 529-Ball (G) FBGA Pinout Diagram
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Figure 72: 529-Ball (G) FBGA I/O Bank Diagram
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Figure 73: 529-Ball (G) FBGA Emulated MIPI RX Groups
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Figure 74: 529-Ball (G) FBGA Package Marking
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Figure 75: 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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676-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 76: 676-Ball FBGA Pinout Diagram
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Figure 77: 676-Ball FBGA I/0O Bank Diagram (Part 1)
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7_TEST_N_  7_NSTATU 4_CDI4 _PLLIN1 _PERST_Q0 0N 01 1N 01
CLK4 N S CLK4 P N
GND GPIOB P 1 GPIOBN_1 GPIOB.P.2 GPIOR 128 VCCIO33_B GPIOR 129 TCK CDONE VDDA H_Q GND QO_CALRE  GND
4CKIP 8CK5 N 4CDI5EX _CLKO RO PLLIN 01 s
TFB
GPIOBPO GPIOBN 1 GPIOBP 1 VCCIO4A GPIOR 127 GPIOR 125 GPIOR 126 VCCIO33 B CRESET N VQPS  VCC SERD GND  VCC SERD
8 4 CLKIN 8 CLK5 P _CLk8 R1 ESO1 ESO1
GPIOB.IN.O VCCIO4B GPIOBIN.1 GPIOBP.1 GPIOB N 2 GPIOBP2 ™S TDO VCCA_BR vee GND vee GND
8 6 CDI8 CL 6CDI9 CL 8 CS _CLK 8 CSO CL
K3_N K3_P 11N 11_P
GPIOB N_1 GPIOBP.1 GPIOBIN.1 GPIOB P 1 GND GPIOB N2 GPIOB P2 JTAG VCCI GPIOB N_2 GND vee GND vee
1.CDI14  1.CDI15  5.CDI10.C 5CDI11 C 2 2 EXTFB O SEL 9
Lk2_N LK2_P
GPIOB N0 GPIOB PO VCCIO4B GPIOBP 1 GPIOBNO GPIOBPO VCCIO4A GND  REFRES4  VCC GND VCCAUX GND
1 1 3 CLKO_P 9 9 A
GND  GPIOBPO GPIOBPO GPIOBN.1 GPIOBPO VCCIO4B GPIOBN 1 GPIOBP 1  VCCAUX GND vee GND vee
2 EXTI 5 3 CLKON 6_CDI19_P 2.CDI12  2.CDI13
LLINO
GPIOB PO GPIOBN.O GPIOBNO VCCIO4B GPIOBN.O GPIOBN 1 GPIOBP 1 GPIOBP O REF RES 4 vee GND vee GND
0_PLLINO 2 5 6 _CDI18 0 0 7 CDI7_E B
XTFB
GPIOB_N_0O GND GPIOB N0 GPIOBP.0 GPIOBIN.O GPIOBPO VCCO4B GPIOBIN.O  VCCAUX GND vee GND vee
0 4 4 EXTI 3 3 PLLINO 7_CDI16
[}
[}
[}
Bank
seroeso @ Bank4A Bank BR @ BonkeRi V' Vref
Bank Other Dedicated
SERDES1 . Bank 4B . Bank BRO Power and Ground
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Figure 78: 676-Ball FBGA I/0O Bank Diagram (Part 2)
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Q1_RXDPO GND Q1_RXDP1 GND Q1_RXDP2 GND Q1_RXDP3 GND MIPI1_TXD MIPI1_TXD MIPI1_TXD MIPI1_TXD GND
N4 P4 N2 N1
Q1_RXDNO GND Q1_RXDN1 GND Q1_RXDN2 GND Q1_RXDN3 GND MIPI1_TXD VCC18A_ Ml MIPI1_TXD MIPI1_TXD MIPI1_RXD
N3 PI1_TX P2 P1 N1
GND Q1_TXDP1 GND Q1_TXDP2 GND Q1_TXDP3 GND GND MIPI_TXD MIPI1_TXD MIPI1_TXD MIPI1_RXD MIPI1_RXD
P3 NO PO N2 P1
VDDA D_Q QI_TXDN1 VDDA D_Q QI_TXDN2 VDDA CQ QI_TXDN3 VDDA C.Q GND GPIOR 117 MIPI1_RXD MIPI1_RXD MIPI1_RXD GND
01 01 01 01 N4 P4 P2
Q1_REFCLK GND Q1_REFCLK GND GND GND GND GND GPIOR 116 MIPI1_RXD VOC18A_ MI MIPI1_RXD MIPI1_RXD
0_P 1P N3 PI1_RX NO PO
Q1_REFOLK VDDA D_Q QI_REFOLK VDDA D.Q  GND  GPIOR 110 GPIOR 111 GPIOR 113  GND  GPIOR_114 MIPI1_RXD GPIOR 119 GPIOT_N_3
0N 01 1N 01 P3 9 CLK15 N
VDDA D_Q GND Q1_CAL_RE GND VOCIO33_ T GPIOR 87 GPIOR 86_ GPIOR 96 GPIOR 97 GPIOR 99 GPIOR 118 GND GPIOT P 3
01 S R5 PLLIN1T 9 CLK15_P
GND voc vee GND GPIOR 93 VCCIO033 T GPIOR 88 GPIOR 78_ GPIOR 98 GPIOR 100 GPIOR 101 GPIOT_N_3 GPIOT_P.3
) PLLINY 6.CDI24 6 CDI25_E
XTFB
Vo' o) GND VCCA TR GPIOR 91 GPIOR 92 GPIOR 85 VOCIO33 T GPIOR 79 VCCOIO33.T GPIOR 95 GPIOT_N 3 GPIOT P 3 GND
R1 R3 8 CDI20_ C 8_CDI21_C
LK14_N LK14_P
GND voc REF RES 2 GPIOR 81_ GPIOR 82 GPIOR 84 GPIORS83 GPIOR80_ GPIOR94 GPIOT N3  GND  GPIOT_.N_2 GPIOT_N_3
c CLK13 K12 7 CDI22 9 CLK22 N 5
vee GND VCCAUX GND GPIOT_ N3 GPIOT P.3 GPIOT N3 GPIOT P3 VCCOO2C GPIOT P3 GPIOT.N.3 GPIOT P2 GPIOT P 3
3 3_EXT 4 4_PLLINO 7.CDI23_P  2.CDI26  9_CLK22 P 5
LLINO
GND voc VOCIO2C  GPIOT_N_3 GPIOT_P.3 GPIOT_.N_2 VCOI02C GPIOT_N_ 2 GPIOT_.N_3 GPIOT_P 3 GPIOT P 3 GND  GPIOT_N 2
0_OLK23_ N 0_CLK23 P 7_CLK21_N 8.CDI30  1.CDI28  1.CDI29 2 CDI27 5 CLK19_N
Vool GND VCCAUX GPIOT_ N1 VOCIO2B GPIOT P2 GPIOT N1 GPIOT P2 GPIOT N2 VCCOIO2C GPIOT.N 2 GPIOT N 2 GPIOT P2
7 7_CLK21_P 9 8 CDI31  6_CLK20N 4_CLK18 N 1 5 CLK19_P
Bank . Bank TR . Bank TR2 . Bank BR5 BankBR5  V Vref
SERDES0
Bank ' Other Dedicated
Bank TR1 Bank TR3 . Bank 2C
SERDES1 ‘ Power and Ground
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Figure 79: 676-Ball FBGA I/O Bank Diagram (Part 3)
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°
°
°
GPIOL 34 GPIOL 33 GPIOL 32 GPIOL 31 VCCIO33_B  GPIOL_29 GND VOCAUX GND Vee VCCA BL2 Vool GND
PLLIN1 PLLIN1 L3
GPIOL 28 GPIOL 27 GPIOL 26 GPIOL 30 GPIOL 25 GPIOL 24 VCCIO33 B VDD_SOC  VDD_SOC GND VICCA BLO_ GND Voo
CLK25 CLK24 PLLIN1 L2 BL1
GND MIPIO_RXD  GPIOL_17 GND GPIOL 23 GPIOL 20 GPIOL 21  VDD_SOC GND voc GND voe GND
PO
MIPIO_RXD MIPIO_RXD MIPIO_RXD GPIOL 16 GPIOL_10 GPIOL 11 GPIOL_13 VOCIO33_B  VCC GND voe VDD_PHY_  VDD_PHY_
P1 N1 NO L1 DDR DDR
MIPIO_RXD VCC18A M MIPIO_RXD MIPIO_RXD  GND GPIOL00 GPIOL 02 GPIOL_12 GND Voo GND VDD_PHY_  VDDQ_CK_
P2 PIO_RX P3 P4 DDR PHY_DDR
MIPIO_TXD MIPIO_RXD MIPIO_RXD MIPIO_RXD GPIOL 01 GPIOL 03 GPIOL 04 GND VDD_PHY_ GND VDD_PHY_ GND VDDPLL_M
PO N2 N3 N4 DDR DDR CB TOP_P
HY_DDR
GND MIPIO_TXD VOC18A M MIPIO_TXD GPIOL 05 VCCIO33_B VDDQ_PHY VDD_PHY_ VDD_PHY_ VDD_PHY_ NC NC NC
NO PIO_TX P1 Lo _DDR DDR DDR DDR
MIPIO_TXD MIPIO_TXD MIPIO_TXD MIPIO_TXD GPIOL 06 GPIOL_07 VDDQ_PHY GND DDR DQ8] GND DDR CAL GND NC
P2 N2 P3 N1 _DDR
MIPIO_TXD MIPIO_TXD MIPIO_TXD GND GPIOL 08 GPIOL 09 VDDQ PHY DDR DM[0 DDR DQ9 DDRDQ[1 DDRDQ1 DDRDQ1 DDRCSN
P4 N4 N3 _DDR 1 2] 3] 5] [0]
VDDQX_PH GND  VDDQ_PHY VDDQPHY  GND  VDDQPHY ~ GND  DDR DQ[4] GND DDR_DM[1 GND DDR_DQI1 GND
Y_DDR _DDR _DDR _DDR 1 4
DDR _DQ[0] DDR DQ[1] DDR DQ[2] VDDQX PH DDR DQS VDDQX PH DDR DQ[5] DDR DQ[6] DDR DQ[1 VDDQX PH DDRDQS_VDDQ PHY DDR CS N
Y_DDR 0] Y_DDR 0] Y_DDR N[1] _DDR 2]
GND GND DDR_DQ3] GND DDR_DQS_ GND DDR_DQ[7] GND DDR DQ[1 GND DDR_DQS[ GND DDR CS N
N[O] 1] 1 13 XX}
‘ Bank BL . Bank BL1 Bank BL3 . Bank SoC

. Bank BLO

. Bank BL2

. Bank DDRO

Other Dedicated Power, V Vref
Ground and No Connect
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Figure 80: 676-Ball FBGA I/O Bank Diagram (Part 4)
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°
°
°
voc GND VOCAUX ~GPIOT_N_1 VCCIO2B  GPIOT_P 2 GPIOT_N_1 GPIOT_P2 GPIOT_.N_2 VOOIO2C GPIOT_N_2 GPIOT_N_2 GPIOT_P 2
7 7_0K21 P 9 8 CDI31 6 _CLK20 N 4_OLK18 N 1 5 CLK19_P
GND vee VCCIO2B GPIOT P1 GPIOT N2 GPIOT P2 GPIOT P1 VCCIO2B GPIOT P2 GPIOT N2 GPIOT P2 GPIOT P2 GND
7 0 0_PLLUINO 9 EXTFB 6.CLK20 P 3 CLKI7_N 4_CLKI8_P 1
vee GND VOCAUX GPIOT N.O GPIOT PO  GND  GPIOT N1 GPIOTN.2 GPIOT P2 GPIOTP2  GND  GPIOT.N.1 GPIOT P1
8 8 3 2_OLK16_N 2 CLK16_P 3 CLKI7_P 8 8
GND voc REF RES 2 VCCIO2A GPIOT_N.O GPIOT_P.0 GPIOT_P.1 GPIOT_.N.1 VCCIO2B GPIOT_N.1 GPIOT_P.1 GPIOT_N_1 GPIOT_P 1
A 2 2 3 6 4 4 5 5
Voo GND GPIOL 63 GPIOL 64 GPIOT_.N.O GPIOT PO VCCIO2A GPIOT_P1 GPIOT.N.O GPIOT_N_1 GPIOT_P.1 GND  GPIOT_N_1
1_C0LK27 N 1.CLK27 P 6 7 2 2 1
GND VDD _PHY_ VOCATL  GPIOL 65 VCCIO33 T GPIOL 72 GPIOT N.O GPIOT P.0 GPIOT PO GND  GPIOT N0 GPIOT N1 GPIOT P 1
DDR 13 PLLIN1 4 CLK31_N 4_OLK31_P 7 9 0 1
VDD_PHY_  VDD_PHY_ GND GPIOL 69 GPIOL 66 GPIOL_71 GPIOL59 VCCIO2A GPIOT_N.O GPIOT_P.0 GPIOT_P.0 GPIOT_P_1 GND
DDR DDR 5 5_PLLINO 9 0
GND VDD_PHY_  VDD_PHY_  GPIOL_70 GND  VCCIO33_.T GPIOL 60 GPIOL55 GPIOL 54  GPIOL_53 GND  GPIOT.N.O GPIOT_PO
DDR DDR L2 6 6_EXTFB
NC NC VDD_PHY_ GND VDD_PHY_  GPIOL 62 GPIOL 61 GPIOL 56 GND GPIOT N0 GPIOT PO GPIOT_ N.O GPIOT PO
DDR DDR 0 CLK26 N 0_CLK26_P 3 CLK30_N 3_CLK30_P
GND DDR_RST_ GND DDR A5 VDDQPHY ~ GND  VDDQPHY  GND  VDDQPHY VDDQPHY  GND  VDDQPHY  GND
N _DDR _DDR _DDR _DDR DDR
DDR CKE[1 DDR CKE[0 DDR A[3] DDRA4] DDRDQ1 DDRDM2 VDDQPHY DDRDQ2 DDRDQ2 DDRDQ2 DDRDM3 DDRDQ3 DDRDQ2
] ] 9 ] _DDR 3 7 6l ] 0 9
DDR CS N GND DDR_A[2] GND DDR_DQ[1 GND DDR DQS_ GND DDR DQ[2 GND DDR DQ[3 GND DDR_DQ[2
] 8] N2 2 1 8
VDDQX_PH DDR CK.N VDDQ PHY DDR A[1] DDRDQ[1 VDDQX PH DDRDQS VDDQX PH DDR DQ2 DDRDQ2 VDDQX PH DDRDQS VDDQ PHY
Y_DDR _DDR 7 Y_DDR 2] Y_DDR 1 5] Y_DDR 3] _DDR
GND DDR_CK GND DDR_A[0] GND DDR_DQ[1 GND DDR_DQ[2 GND DDR_DQ[2 GND DDRDQS  GND
6] 0] 4] N3]
YY)
14 15 16 17 18 19 20 21 22 23 24 25 26
. Bank 2A . Bank 2C . Bank TL2 . Bank DDRO
@ sk @ s Bank TL3 Other Dedicated Power, V  Vref

Ground and No Connect
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676-Ball FBGA Emulated MIPI RX Groups
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Figure 82: 676-Ball FPGA Package Marking

Preliminary.

—} Temperature and

Pin 1— Z
| d speed grade
1
- :
1 1
! 1
N [TV
1 . 1 .
! Ti135N6764¢ : Device and
1
Lot code —p>P1234501A : package code
Date code I pB1938 Q :
1
Country of P> KOREA '
.. 1 1
rigin
Orig Usoooooooaaooo b - Lead-free category
\ Y,
Figure 83: 676-Ball FBGA Package Outline
Top View SRR e
PAD cAgR?u/;Lé 122,00} @ 0788 REF
51.60} E 0.500 Cavity Depth———a+fa—
&& 0.500 HS Thickn T
n / AN
)
| id ewa  Side View
N § ST
L ' L
' \[o.15]c]X)
— A2
{2000} NOTES:
—=t 1=—1.000 REF AT1BALL
PAD CORNER 1. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2018.
N 0801 2. TERMINAL POSITIONS DESIGNATION PER JESD 95.
: [ $450900000000000000000054 &CORNERDETAILS PER JCET OPTION.
i SSSSSSSSSSSS%ESSSSSSSSSSSS
¢ | 88988888899899900000000000 PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, LASERED MARK, METALLIZED MARK.
t | 09809880088000800080008500
H 00000000000000000000000000
< | 83855885508502355585558856 | [3 &BALL DIAMETER AFTER REFLOW.
b | 09809880088502860000000000 | 1= &
1192889920099800000000890000 1 [g] DIMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
T | 88868880680506686606060660500 T PARALLEL TO PRIMARY DATUM C.
L | 09859885088508800080008500
" gggggggggggggggggggggggggg 7. USING 0.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.
v 00000000000000000000000000
» | 00000000000000000000000000
| 09805886088502850080008600
s | 00000000000000000000000000
2 SSSSSSSSSSSS@SSSSSSSSSSSSS {
# | #000000000000000000000000 ” DIMENSION | MINIMUM | NOMINAL [ MAXIMUM
(NN wi7en T A 2115 | 2.268 | 2.421
i A1 0.300 | 0.400 | 0.500
o
3 A2 1.752 | 1.868 | 1.984
Bottom View 2
- b 0.400 | 0.500 | 0.600
NUMBER OF BALL 676
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900-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 84: 900-Ball FBGA Pinout Diagram (Part 1)

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

eoe
GND GND Q0_RXDP1 GND Q0_RXDP2 GND Q0_RXDP3 GND Q1_RXDPO GND Q1_RXDP1 GND Q1_RXDP2 GND Q1_RXDP3
B GND GND QO_RXDN1 GND QO_RXDN2 VDDA H Q QO_RXDN3 VDDA CQ Q1_RXDNO VDDA CQ QI_RXDNT VDDA CQ QI_RXDN2 VDDA CQ QI_RXDN3
01 01 01 01 01
C GND Q0_RXDPO GND QO0_TXDP2 GND QO_TXDP3 GND Q1_TXDPO GND Q1_TXDP1 GND Q1_TXDP2 GND Q1_TXDP3 GND
GND Q0_RXDNO GND QO_TXDN2 VDDA H Q QO_TXDN3 VDDA H Q Q1_TXDNO VDDA CQ Q1 TXDN1 VDDA D Q Q1 _TXDN2 VDDA D_Q Qi_TXDN3 VDDA D_Q
01 01 01 01 01 23
E QO_TXDPO GND QO_TXDP1 GND GND GND GND GND QO_REFCLK GND QO_REFCLK GND Q1_REFCLK GND Q1_REFCLK
0_P 1P 0P 1P
F QO_TXDNO GND QO_TXDN1 GND TCK TDI GND VDDA D_Q QO_REFCLK VDDA D_Q QO_REFCLK VDDA D Q Q1 _REFCLK VDDA D_Q Q1_REFCLK
01 0N 01 1N 01 0N 01 1N
G GND GND GND GND TDO ™S JTAG_vCC! GND VDDA D_Q GND VDDA D_Q GND VDDA D_Q GND VDDA D_Q
O_SEL 01 01 01 01
H GPIOB P 5 VCCOIO4A GPIOBP5 GPIOR 177 GPIOR 175 GPIOR_170 GPIOR 171  CDONE GND CRESET_N GND QO_CAL_RE GND Q1_CAL_RE GND
0 1 s s
J GPIOB P4 GPIOBN5 GPIOBIN.5 GPIOR 176 VCCIO33_B GPIOR 169 GND GPIOR_166 GPIOR_167  VQPS GND GND VOC_SERD GND VOC_SERD
6_EXTFB 0 1 R4 ESO1 ESO1
K GPIOB N4 GPIOB P4 VOCIO4B REF RES4 GPIOR 142 GPIOR 141 GPIOR 140 VCCIO33 B GPIOR 165 VCCA BR  VOCAUX \iee GND Voo GND
6 5_PLLINO A _CLK8  _PERST.Q0 _PLLIN1 R3 _PLLINT
N
L GND GPIOB.N.4 GPIOB N3 GPIOBP 3 GPIOBP3 GND GPIOB P 3 REF RES4 GPIOR 145 GPIOR 144 vee GND vee GND vee
5 8_SSLN 8.CDI3 9 CCK PLL 3 B _PLLINt  _PERST_Q2
INO N
GPIOB N4 GPIOB P4 GPIOBP.3 VCOO4B GPIOBIN.3 GPIOB N3 GPIOB P 3 GPIOBN_3 VCCIO33 B GPIOB P2 GPIOR 143 Voo GND \ieel GND
4_CLK11_N 4_CLK11_P 5 9_CDI2 2 2 3 RO 7 _CLK9
N GPIOB P 4 VCCIO4B GPIOBIN.3 GPIOBP3 GPIOBN 3 GPIOBP3 GND GPIOB P 1 GPIOB N2 VOCIO4C  VCCAUX GND vee GND vee
3_CSO_CLK 5 4 6_CDI6 6_CDI7 9_NSTATUS 7
10_P _CLKe6_P
P GPIOB N 4 GPIOBIN.4 GPIOB P4 GPIOBIN 3 VCCIO4C GPIOB P2 GPIOBIN.1 GPIOB N2 GPIOBP2 GPIOB N1 GPIOBP.1 vee GND vee GND
3 Csl_CLK 1 1 4 5_CDI13 9 TEST_N_ 1 1 8_CLK5 N 8 CLK5 P
10_N CLK6_N
R GPIOB_.N_4 GPIOBP 4 GND GPIOB N2 GPIOB P2 GPIOB.N_2 GPIOBP_2 GND GPIOBP0 GPIOB PO  VOCAUX GND vee GND vee
2 2 8 8 5_CDI12 2 8 CDI22 E 4_CDI30_E
H XTFB XTFB
.
O HVIO O HSIO or Configuration Transceiver . Dedicated Configuration
O HVIO or Multi-Function O HSIQ or Co_nflguratlon or . Reference Resistor Pin . Dedicated JTAG
Multi-Function
O HSIO DDR [l Dedicated Power No Connect (N.C.)
(©)  Hs10 or Mult-Function MIPI [l Decicated Ground
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Figure 85: 900-Ball FBGA Pinout Diagram (Part 2)

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
| | | | | | | H A

GND Q2_RXDPO GND Q2_RXDP1 GND Q2_RXDP2 GND Q2_RXDP3 GND Q3_RXDPO GND Q3_RXDP1 GND Q3_RXDP2 GND

[ | n | || | | H s

VDDA C Q Q2 RXDNO VDDA C Q Q2 RXDN1 VDDA CQ Q2 RXDN2 VDDA CQ Q2 RXDN3 VDDA H_ Q Q3_RXDNO GND Q3_RXDN1 GND Q3_RXDN2 GND
23 23 23 23 23

[ [ [ [ [ [ [ c

Q2_TXDPO GND Q2_TXDP1 GND Q2_TXDP2 GND Q2_TXDP3 GND Q3_TXDPO GND Q3_TXDP1 GND Q3_TXDP2 GND Q3_RXDP3

n [ n [ n [ [ D
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P4

23 0N 23 1N 23 0N 23 1N N4
HE B EH B B B B B B O HE B B
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GND vee GND \iee GPIOR 95_ GPIOT_N_4 GPIOT_ P4 GPIOT_P4 VOCIO2D GPIOT_ N6 GPIOT N.6 GPIOT_P 6 GPIOT_N 6 GND GPIOT_P 5 L
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vee GND vee GND VOCAUX ~ GPIOT_P 4 VOCIO2D GPIOT_P.3 GPIOT_N_4 GPIOT_N_4 GPIOT_P.4 VOCIO2E  GPIOT_N_5 GPIOT_P.5 GPIOT_N_5 M
1 9_ClK22 P 3 9 9_EXTFB 8 8 7
GND vee GND Voo GPIOT_P_1 GPIOT_N.4 GPIOT_N.3 GPIOT_P.3 GPIOT_P4 GND GPIOT_P4 GPIOT_P.3 GPIOT_N_3 GPIOT_P_3 GND
4_EXTFB 1 9 CLK22 N 7_CLK20_P 0_CLK23_P 5 4_CLK17_P 3_CLK16_N 3_CLK16_P
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.
.
O HVIO O HSIO or Configuration Transceiver . Dedicated Configuration
O HVIO or Multi-Function O HSIQ or Co_nflgurallon or . Reference Resistor Pin . Dedicated JTAG
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O HSIO DDR [l oedicated Power No Connect (N.C.)
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Figure 86: 900-Ball FBGA Pinout Diagram (Part 3)
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T GPIOB_.N 3 GPIOB P 3 GPIOB N 2 GPIOB P2 VCCIOAC GPIOB N2 GPIOB.N O GPIOB PO OB_N_( GND vce GND vce GND
7_CDI4 7_CDI5 4.CDI14  4_CDI15 8 5_CDI28 P 4_CDI29
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U GPIOBIN.4 GPIOB P4 GPIOBP3 GND GPIOB P2 GPIOBN_1 GPIOBP 1 GPIOBINO VCCIO4D REF RES 4 /CCAUX GND vee GND vee
0_CDIO 0_CDIM1_EX 1 0_CLK7_P 3.CDI20_C 3_CDI21_C 5_CDI27 D
TFB LKO_N LKO_P
\ GPIOB P_3 GND GPIOB N3 GPIOB P2 GPIOBIN2 GPIOB.LP.1 \VOCIO4D GPIOBIN.O GPIOB_P.O GND D_SOC vee VDD_PHY_  VDD_PHY_ VDD_PHY_
0_CDI9_PL 1 3_CBSEL1 0_CLK7_N 0 6_CDI25 6_CDI26_E DDRO DDRO DDRO
LINO XTFB
W GPIOB_.N_3 GPIOB P2 GPIOB P2 GPIOB.N.2 VCCIO4D GPIOB.N.1 GPIOB.N.1 GPIOBP_1 GPIOL 33 VDD_! GND VDD_PHY_ GND VDD_PHY_ GND
0_CDI8 9 CDI11_E 6_EXTSPIC  3_CBSELO 0 1 1 DDRO DDRO
XTFB LK
Y GPIOB.N_2 GPIOB_P_1 GND GPIOBLN_2 GPIOBIN.O GPIOB PO GPIOBPO VOCIO33 B GPIOL31 VDD_SOC VCCA BL2 VDD_PHY_ VDDQ CK_ VDDPLL M  VDD_PHY_
9_CDI10 7_ClK4_P 6_SSU_N 7_CDI23 7_CDI24_P 9 L3 DDRO PHY_DDRO  CB_TOP_P DDRO
LLINO HY_DDRO
~n GND GPIOBIN.1 GPIOBP.1 GPIOB.IN.O GPIOB_PO GND GPIOBIN.O GPIOL 26 GPIOL 23 GPIOL 22 VOCA BLO_ GND VDD_PHY_ GND VDD_PHY_
7_CLKAN 6_CLK3 P 3.CDI31  3_PLLINO 9 CLK24 BL1 DDRO DDRO
GPIOB_N_1 GPIOB_P_1 GPIOB_N_1 GND GPIOL_30 GPIOL_34_ GPIOL 27_ GPIOL 25_ GPIOL_ 24 GND VDD_PHY_ VDD_PHY_ VDD_PHY_ VDD_PHY_ VDD_PHY_
5 CDI16_C 5. CDI17_C 6_CLK3_N PLLIN1 CLK25 PLLIN1 DDRO DDRO DDRO DDRO DDRO
LK2_N LK2_P
C GPIOBN_1 GPIOB.P1 GPIOB.N_1 GPIOB_P_1 GPIOL 32 GPIOL21 VCOIO33_B GPIOL 20 GPIOL_19 VDDQ_PHY NC NC DDRO_A[4] DDRO_A[5] VDDQ_PHY
4_CDI18_C 4_CDI19_C 2 2 PLLIN1 L2 _DDRO _DDRO
LK1_N LK1_P
AL GND VDDQX_PH GND VDDQ_PHY GND VDDQ_PHY VDDQ_PHY VDDQ_PHY GND VDDQ_PHY GND DDRO_A[3] GND DDRO_DQ[ GND
Y_DDRO _DDRO _DDRO _DDRO _DDRO _DDRO 23]
DDRO_DQ[ DDRO_DQ] DDRO_DQ DDRO_DQ[ DDRO_DQ[ DDRO_DQ[ NC NC NC NC DDRO_CAL DDRO_A[1] DDRO_A[2] DDRO_DQ[ DDR0_DQ[
0] 1 2] 3] 14] 18] 22] 31]
VDDQX_PH GND DDRO_DM[ GND DDRO_DQ[ GND DDRO_CS GND DDRO_RST GND DDRO_A[0] GND DDRO_DQ[ GND DDRO_DQ[
Y_DDRO 0] 13] N[3] _N 21] 30]
DDRO_DQS DDRO_DQS VDDQX PH DDRO_DQ] DDRO_DQ] DDRO_DQ] DDRO_CS. DDRO_CS VDDQ PHY DDRO_CKE DDRO_CKE DDRO_DM[ DDRO_DQ] DDRO_DQ] DDRO_DQ[
[0 _N[O] Y_DDRO 10] 1] 12) N[2] N[1] _DDRO 1] V] 2] 27] 28]
GND VDDQX_PH DDR0O_DQ[ DDRO_DQ[ GND DDRO_DM[ GND DDRO_CS_ GND DDRO_DQ[ GND DDR0_DQ[ GND DDRO_DQ[ GND
Y_DDRO 4] 9 1 N[O] 18] 19] 26]
~ | DbRo_DQ]  DDRO_DQ[ GND VDDQ_PHY DDRO_DQS VDDQX PH DDRO_CK_ VDDQ PHY DDRO_DQ[ VDDQ PHY DDRO_DQS VDDQX PH DDRO_DQ[ VDDQX PH DDRO_DQS
6] 5] _DDRO [ Y_DDRO N _DDRO 17] _DDRO 2 Y_DDRO 25] Y_DDRO [3]
GND DDRO_DQ]  DDR0_DQ[ GND DDRO_DQS GND DDRO_CK GND DDRO_DQ[ GND DDRO_DQS GND DDR0_DQ[ GND DDR0_DQS
71 8] _N[1] 16] _N[2] 24 _N[3] .o
HVIO HSIO or Configuration Transceiver . Dedicated Configuration

HVIO or Multi-Function

HSIO

@000

HSIO or Multi-Function

O HSIO or Configuration or
Multi-Function
DDR

MIPI

Reference Resistor Pin .

Dedicated Power

Dedicated Ground
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Figure 87: 900-Ball FBGA Pinout Diagram (Part 4)
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DDRO DDR1 DDR1 DDR1 DDR1 N[3] _DDR1 _DDR1 _DDR1 Y_DDR1 Y_DDR1 N4 P4

VDDQ_PHY NC NC NC NC DDR1_CS  DDRI_CS_ DDRI_DQ] DDR1_DQ] DDRI_DQ] DDRI_DQ DDR1_DQ[ GND  VDDQ_PHY VDDQ_PHY
_DDRO N[2] N[1] 3] 2] 1] 0] 4] _DDR1 _DDR1

VDDQ_PHY ~ GND NC GND NC GND  VDDQX PH GND VDDQ_PHY ~ GND DDR1_DQ[ GND DDR1_DM[ VDDQ_PHY ~ GND
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N 0] 1 6]
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VDDQX PH DDR1_DQ[ VDDQ_PHY DDRI_DQS VDDQX_PH DDRI_DQ VDDQ_PHY DDR1_DQS VDDQ_PHY VDDQX PH DDRI_CK VDDQX_PH VDDQ_PHY DDRI_DQS VDDQ_PHY
Y_DDRO 29] _DDR1 13 Y_DDR1 20] _DDR1 [2l _DDR1 Y_DDR1 Y_DDR1 _DDR1 4] _DDR1

[ [ [ [ [ [ [ B |

GND  DDR1_DQ[ GND  DDRI_DQS ~ GND  DDRI_DM[ GND  DDRI_DQS  GND  DDRI_A(5] GND  DDRI_DM[ GND  DDRI_DQS  GND
28] _N[3] 2] _N[2] 1] _N[1]
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O HVIO

O HVIO or Multi-Function

HSIO or Configuration Transceiver . Dedicated Configuration

HSIO or Configuration or
Multi-Function

O . Reference Resistor Pin . Dedicated JTAG
O HSIO DDR [l Decicated Power No Connect (N.C.)

O HSIO or Multi-Function MIPI Dedicated Ground
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Figure 88: 900-Ball FBGA I/0O Bank Diagram (Part 1)
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Figure 89: 900-Ball FBGA I/0O Bank Diagram (Part 2)
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Figure 90: 900-Ball FBGA I/0O Bank Diagram (Part 3)
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Figure 91: 900-Ball FBGA I/O Bank Diagram (Part 4)

Titanium Packaging User Guide

L]
:
L]
GND GND GND GPIOR_100 GPIOR 99 GND REF RES 2 MIPI2. RXD MIPI2_RXD MIPI2_RXD MIPI2_RXD H
E N2 P2 N1 NO
VCCAUX  VOCA TR GPIOR 93_ VCCIO33_ T GPIOR 96 GPIOT_N.6 GPIOT P.6 GPIOT P.6 MIPI2_.RXD VCCI8A MI MIPI2_RXD J
PLLIN R1 CLK13 4 CLKI5 N 4 CLK15 P 3 CLK14 P P1 PI2_RX PO
vee GND GPIOR 94 GPIOT N5 GPIOT P5 GPIOT P6 VCCIO2E GPIOT N.6 GPIOT P.6 GPIOT_ N5 GPIOT P 5 K
0 0_PLLINO 2 PLLINO 3 CLK14 N  0_EXTFB 9 9 _PLLINO
GPIOR 95_ GPIOT_N 4 GPIOT_P 4 GPIOT_P 4 VCCIO2D GPIOT_N 6 GPIOT_N_6 GPIOT_P 6 GPIOT_N_ 6 GND GPIOT_P 5 L
CLK12 6 6 3 2 1 1_EXTFB 0 7
VOCAUX ~GPIOT P4 VCCIO2D GPIOT_ P3 GPIOT N 4 GPIOT N4 GPIOT P4 VCCIO2E GPIOT N5 GPIOT P.5 GPIOT_N_5
1 9 CLK22 P 3 9 9 EXTFB 8 8 7
GPIOT P1 GPIOT N4 GPIOT N3 GPIOT_ P.3 GPIOT P 4 GND GPIOT P4 GPIOTP3 GPIOTN3 GPIOTP3  GND N
4_EXTFB 1 9 CLK22 N 7 CLK20_P 0_CLK23 P 5 4 CLKI7_ P 3_CLK16_N 3 _CLK16 P
® H o o o v | p
VOCAUX  GPIOT N1 GPIOT N3 VCCIO2D GPIOT N4 GPIOT P.3 GPIOT N4 GPIOT N.3 VCCI02C GPIOT P.3 GPIOT P 2
4 7_CLK20_N 0 CLK23 N 8 CLK21 P 5 4 CLKI7 N 2 9
GPIOT_P_1 VCCIO2B GPIOT_P_1 GPIOT_P_0 GPIOT_N_3 GPIOT_P_1 VCCIO2C GPIOT_P 2 GPIOT_P_2 GPIOT_N_3 GPIOT_N_2 R
8 0 CLK27 P 9 CLK26 P 8 CLK21 N  3_PLLINO 5 8 2 9
VCCAUX GPIOT N1 GPIOT.N.1 GPIOT N0 VCCIO2B GPIOT_.N.1 GPIOT P.1 GPIOT N2 GPIOTN.2 GND  GPIOT_P.2
8 0_CLK27_N 9 _CLK26_N 3 1_CLK30_P 5 8 4 _EXTFB
v U
GPIOL_ 80_ GPIOL 84 VOCIO33.T GPIOT N1 GPIOT P.1 GPIOT N1 GPIOT P 1 GND  GPIOT.N.2 GPIOT P2 GPIOT_N 2
CLK29 L1_TL5 5 5 1_CLK30_N 2 CLK31 P 3 3_PLLINO 4
VCC GPIOL_79_ GPIOL 85 GPIOL_87_ REF_RES 2 VCCIO2A GPIOT_N_1 GPIOT_P.0 MIPI1_RXD MIPI1_RXD GND V
CLK28 PLLIN1 PLLIN1 A 2_CLK31_N  8_PLLINO NO PO
VCCA TLO_ GPIOL 46 GPIOL 45 VCCIO33.T GPIOL35 GPIOT_.N.O GPIOT PO GPIOT.N.O VCCI8A M MIPI1_RXD MIPI1_RXD
TL1 LO 4 4 8 PI1_RX N1 P1
VDD_PHY_ GND GPIOL 52_ GPIOL 36 GPIOL 37 GPIOL 38 GND  GPIOT PO MPI1_R{D MP1RD MP1_RXD Y
DDR1 PLLIN1 7_EXTFB N2 P2 P3
GND VDD_PHY_ VDDQ_PHY VDDQ _PHY GND GPIOL_39 GPIOT_N 0O GPIOT_ PO GPIOT_NO GND MIPI1_RXD
DDR1 _DDR1 _DDR1 5 5 7 N3
.
:
:
. Bank 2A Bank 2C ’ Bank 2E Other Dedicated

Bank 2B

. Bank 2D

Other 1/0 Bank

V  Vref

Power and Ground

www.efinixinc.com 92



Figure 92:

900-Ball FBGA I/0 Bank Diagram (Part 5)
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Figure 93: 900-Ball FBGA I/O Bank Diagram (Part 6)
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Figure 94: 900-Ball FBGA Emulated MIPI RX Groups (Part 1)
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Figure 95: 900-Ball FBGA Emulated MIPI RX Groups (Part 2)
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GPIOB N1 GPIOBP1 GPIOBN O GPIOB PO GND GPIOBLN.O0 GPIOL 26_ GPIOL 23 GPIOL 22 VCCA BLO_
7. CLK4 N 6. CLK3 P 3CDI31  3_PLLINO 9 CLK24 BL1
GPIOB_P_1 GPIOB N _1 GND GPIOL_30 GPIOL 34 P GPIOL 27_ GPIOL_25_P GPIOL 24 GND  VDD_PHY_D
5_CDI17_CL 6_CLK3_N LLIN1 CLK25 LLIN1 DRO
®115
GPIOB.P.1 GPIOB N1 GPIOBP.1 GPIOL 32 P GPIOL 21 VCCIO33_B GPIOL 20 GPIOL 19 VDDQ PHY NC
4_CDI19_CL 2 2 LLIN1 L2 _DDRO
K1_P
MIPI RX Group 111 MIPI RX Group 114 C Clock

MIPI RX Group 112

MIPI RX Group 113

MIPI RX Group 115

MIPI RX Group 116

Not part of MIPI RX group
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Figure 96: 900-Ball FPGA Package Marking

Preliminary.

Pin 1 —} Temperature and
(T T v ) speed grade
e C3
. Tty
- JiANOY
i TI375N9004 ; Device and
Lot code P P1234501A : package code
Date code —PB1938 :
Country of i—P> KOREA Q :
Origin Ry : Lead-free category
_ J

Figure 97: 900-Ball FBGA Package Outline

Top View Side View
(2x)
7

PAD c/g;:féléx 0,500 HS Thict
VAVAN

B 0.500 Cavity Depth:
24.60 788 REF

[E=nicid)
> 13
[EN—pETALA
_ _ ﬁ 8 g8
< | |© © © =
Nl Jex
M o.20[c](2X)
A
- A2
23.20
0.90 REF A1 BALL
0.80 PAD CORNER
{ o] NOTES:
8800888000890186995008950080 1. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2018.
2800008000080000900060060008 | |2 2. TERMINAL POSITIONS DESIGNATION PER JESD 95.
gasdasssassaisssssasssanisss |S
999900000000000000000000000 &CORNER DETAILS PER JCET OPTION.

éBALL DIAMETER AFTER REFLOW.

DIMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C.

7. USING @0.500MM RAW SOLDER BALL SIZE DURING ASSEMBLY.

P
g
S
8
g
g
3
8
g
g
383
8566000000000190000000000000
38988989929830950353029898359 B PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, LASERED MARK, METALLIZED MARK.
0888 S
38588533058
g
g
S
8
g
g
S
8
g
g
g
S
8

166600600000
00
00
00
00
00
00
00

DIMENSION | MINIMUM | NOMINAL | MAXIMUM
A 2115 | 2.268 | 2.421
A1l 0.300 | 0.400 | 0.500
A2 1.752 | 1.868 | 1.984
b 0.400 | 0.500 | 0.600
NUMBER OF BALL 900

I/ b(o0ow =T
[A]

0.90 REF.

Bottom View
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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 98: 1156-Ball (N) FBGA Pinout Diagram (Part 1)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
N | | | | | | | |
GND QORMDP GND QORMP GND QORMDP GND QO ROP GND QI_RDOP GND QI_ROP GND QLRGP GND QI_RMDP  G\D
0 1 2 3 0 1 2 3
g| H | | | | | | | |
GND QORMON GND QORDN GND QO RGN GND QORMDN GND QIRON GND QI_RON GND QIRON GND  QI_RON  GND
0 1 2 3 0 1 2 3
c | | | | | | | |
Q._TXOP  GND  QOTXOP GND QOTXDP GND QOTXDP GND  QI_TXDP GND  QITXDP GND  QI_TXOP GND  QI_TXDP GND Q2 TXDP
0 1 2 3 0 1 2 3 0
D [ | [ | [ | [ | [ | [ | [ | [ |
QO_TXDN VDDA H_ QOTXON VDDA H_ QO_TXDN VDDA H_ QO_TXON VDDA H_ QI_TXON VDDAH_ QI_TXDN VDDAH_ QI_TXON VDDA H_ QI_TXDN VDDA H_ Q2 TXDN
0 Qo1 1 Qo1 2 Qo1 3 Qo1 0 Qo1 1 Qo1 2 Qo1 3 Qo1 0
g/ @ H EH H B H B E B B B B B R B RN
VDDAC.  GND VDDAC. GND VDDAC ~ GND VDDAC ~ GND VDDAG. ~ GND VDDAC ~ GND VDDACG. GND  VDDAC  GND  VDDAG.
Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 23
/Il H H H H H 1N | | | | |
GND  CDONE  GND GND GND GND GND QO_REFCL GND QO_REFCL GND  QI_REFCL GND QI_REFCL GND Q2 REFCL  GND
KI_N KON KI_N KO_N KI_N
/oo m m E EH = [ 0 = = =
GPIOB P_ GPIOBN_ JTAGVCC CRESET_  TOI GND VDDA D_ QO_REFCL VDDA D_ QO_REFCL VDDA D_ Q1_REFCL VDDA D_ Qi_REFCL VDDA D_ Q2_REFCL VDDA D_
50 50 10_SEL N Qo1 K1_P Qo1 Ko_P Qo1 Ki_P Qo1 Ko_P Q23 K1_p Q23
H [ | H B B N HE EH N HE EH N
GPIOBP_ GPIOBN_ VCOIO4A GPIOBIN_  TCK GND GND  VDDAD_ QO CAL VDDAD_  GND VDDAD. QI_CAL VDDAD_  GND  VDDAD_ Q2 CAL_
a7 a7 51 Qo1 RES Qo1 Qo1 RES Qo1 Q23 RES
g | H B B B B B B R B B B BN
GND  GPIOBP_ GPIOBN_ GPOBLP.  TMS 0O GND GND GND GND GND GND  VOCSER  GND  VOCSER  GND  VCC SER
48 48 51 DESO1 DESO1 DES23
k| ©O B O m @ O O m O O ®m H E B =~
GPIOBIN. VCOIO4A GPIOBIN. GND  REFRES. GPIOR.17 GPIOR 16 GPIOR 17 VCCI033_ GPIOR17 GPIOR17 GPIOR 18 VCCAUX ~ GND  VCCABR VCCAUX  GND
45 49 A 0 8 1 BR4 8 9 0
Ll O 1 0] O n [ | HE B B B E B
GPIOBP. GND  GPIOBLP. GPIOBP. GPIOBIN_ GPIOR 16 VCOIO33_ GPIOR 16 GPIOR17  GND  GPIOR17  VQPS vee GND vee GND vee
45_PLLIN 49 46.EXTFB 46 5PALN1  BR3 9 6 7
0
" B E B E E N
GPIOB.N_ GPIOBP_ GPIOBN_ GPIOBP_ VOCIO4B GPIOBP_ GPIOR 16 GPIOR 16 GPIOR 17 GPIOR 14 GPIOR_14 GPIOR 14  GND vee GND vee GND
44 CLKIT 44 CLKIT 42 42 41 7 6 5 OPLLNI 5 PLLINt 4_PERST_
N 3 Q2N
N © © B 0 © O O n O n HE B B B =B
GPIOB.N_ GPIOBP. VCCIO4B GPIOBN_ GPIOB P GPIOB.N_ GPIOR 15 VCCIO33_ GPIOR 15 GPIOR 14 VCCIO33_ GPIOR 14  VCC GND vee GND vee
43.0S_C 43 CSO_C 39.CDI2 39.CKP 41 1 BRI 4 1PERST.  BRO 2. K8
KION  LKI0 P LLINO QN
P O O HE &€ O O HE O B ® E B =&
GND  GPIOBP_ GPIOBP_ GPIOBN_ GPIOBLP. GND  REF RES GPIOBN_ GPOBP_ GPOR15 GND  GPIOR 14  GND vee GND vee GND
37.CDIS  38.CDI3  36.CDI6  36_CDI7 B 30.CDI8 30Dl 3 3_CLK9
PLLINO
R || || O HE B B B B B~©
GPIOBP_ GPIOB.N_ GPIOBN_ VCCIO4B GPIOB P VOCIO4B GPIOBN_ GPIOBP_ VCCIOAC GPIOR 15 GPIOR 15 VOCAUX  VCC GND vee GND vee
40.CDI1_ 37.CDI4 38 SSLN 32 20.CDI10 29_CDI11 2 0
EXTFB _ExrB
; m O O O O m © 0O 0O m m E E E =
GPIOBN_  GND GPOBN_ GPIOBP_ GPIOBN_ GPOBP_  GND GPOBN_ GPIOBP_ GPIOBN_ GPOBP  VCCIOAC  GND vee GND vee GND
40_CDI0 33 33 32 23 CBSEL 26_SSUN 26 EXTSP 17_CLK4_ 17_OLKA_
1 TaK N 3
vl O O O O mB O ©6 ©¢ O B O B B B B B nm
GPIOBN_ GPIOBP. GPIOBIN_ GPIOBP. GND  GPIOBN_ GPOBN_ GPIOBP GPOBP_ VOCIO4C GPIOBP.  GND vee GND vee GND vee
35 35 31 31 23_CBSEL 19_TEST_ 19_NSTAT 21 18_CLK5_
0 N_CLK6_N US_CLK6_ [3
L]
L]
O o O nsio gfr"cﬁ’g‘;'mum DDR Transceiver Dedicated [ | ggg}f;f:“m No Connect (N.C.)
HVIO HSIO hsioor Ref Dedicated Dedicated
Multi-;l:nction Mul!i-:&nction O Configuration or MIPI RZseisrte:rcgin G?olljf:je J'I('EAIC(;:ae

Multi-Function
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Figure 99:

1156-Ball (N) FBGA Pinout Diagram (Part 2)

Titanium Packaging User Guide

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
oo
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 0 1 2 3
Q2_RXDN GND Q2_RXDN GND Q2_RXDN GND Q2_RXDN GND Q3_RXDN GND Q3_RXDN GND Q3_RXDN GND Q3_RXDN GND MIPI2_TX
0 1 2 3 0 1 2 3 DN4
GND Q2_TXDP GND Q2_TXDP GND Q2_TXDP GND Q3_TXDP GND Q3_TXDP GND Q3_TXDP GND Q3_TXDP GND GND MIPI2_TX
1 2 3 0 1 2 3 DP4
VDDA H Q2 TXDN VDDA H Q2 TXDN VDDA H_ Q2 TXDN VDDA H Q3_TXDN VDDA H Q3 TXDN VDDA H_ Q3 TXDN VDDA H  Q3_TXDN VDDA H_ GND MIPI2_TX
Q23 1 Q23 2 Q23 3 Q23 0 Q23 1 Q23 2 Q23 3 Q23 DN3
GND VDDAC GND VDDAC GND VDDAC  GND VDDAC ~ GND VDDAC ~ GND VDDAC ~ GND VDDAC ~ GND GND  MIPI2_TX
Q23 Q23 Q23 Q23 Q23 Q23 Q23 DP3
Q2_REFCL GND Q3_REFCL GND Q3_REFCL GND GND GND GND GND GND GND GND GND GND MIPI2_TX MIPI2_TX
KO_N KI_N KO_N DN2 DP2
Q2 _REFCL VDDA D_ Q3_REFCL VDDA D_ Q3 REFCL GND  GPIOR 12 VCCIO33_ GPIOR_13 GPIOR 13 GPIOR 13 GPIOR 11 MIPI2_TX MIPI2_TX VCCI8A_ MIPI2_.RX MIPI2_RX
Ko_P Q23 K1_P Q23 KO_P 8 TR5 2 3 4 6 DN1 DP1 MIPI2_TX DN4 DP4
WDDAD_ GND VDDAD. Q3 CAL VDDAD. GND GPIOR 12 GPIOR 12 GPIOR 12 GPIOR 13 GPIOR 11 GND  MIPI2.TX MIPI2_.TX MIPI2.RX MIPI2.RX  GND
Q23 Q23 RES Q23 5 6 9 1 5 DNO DPO DN3 DP3
GND VCC SER  GND GND GND GND  GPIOR 11 GPIOR 11 VCCIO33_ GND  GPIOR 11 GPIOT_P_ GPIOT_.N_ GPIOTP. GND  MIPI2.RX MIPI2_RX
DES23 2 1 TR3 4 63_CLK14 64_CLK15 64_CLK15 DN2 DP2
E E E E EEONEOOJOJ OHHN
VCCAUX GND vee vee VCCA TR VCCIO33_ GPIOR_10 GND GPIOR_10 GPIOR_10 GPIOR_11 GPIOT_N_ GND VCC18A_  MIPI2_RX MIPI2_RX MIPI2_RX
TR2 2 8 9 3 63_CLK14 MIPI2_RX DNO DN1 DP1
N
GND vee GND VCCAUX GPIOR 10 GPIOR 10 GPIOR 10 GPIOR 10 GPIOR 94 GPIOR 11 GND GPIOT_.N_ GPIOT_P_ GPIOT_P. MIPI2.RX GND  GPIOT_P_
3 7 6 1_PLLIN1 0 61 61_EXTFB  62_PLLIN 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_
_PLLINT TR1 _CLK13 62 59_PLLIN 58 60
0
GND vce GND VCCIO2D GPIOR 92 VCCIO33_ GPIOR 89 GPIOR 10 GPIOR 95 GPIOR 97 GPIOR 93 GND GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_N_ GND
TRO 0 _ClK12 _PLLIN1 57 57 59 58
vee GND vee 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 vce 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 B mEEOENEOOOOHNOOO 0 =B O
vee GND vee GND GPIOTP. GND GPIOT.N_ GPIOT P. GPIOT.N_ GPIOTP. GND GPIOT_P. GPIOT.N_ GPIOTP_ GPIOTP. GND  GPIOT_P_
22 39_CLK22 40_CLK23 37_CLK20 47 34_CLK17 35_CLK18 35_CLK18 36_CLK19 53
mE = E N ) O W O N O
GND vce GND VCCAUX GPIOT_N_ GPIOT_P_ GPIOT_P_ GPIOT_N_ VCCIO2D GPIOT_N_ GPIOT_P_ VCCIO2C GPIOT_N_ 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
.
.
.
HSIO or " Dedicated Dedicated
QO nvio O nsio Gonfiguration DDR Transceiver o Confiauration 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 100: 1156-Ball (N) FBGA Pinout Diagram (Part 3)
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vi O 0 B 6 o O O B O O ©& H N

GPIOB_N_ GPIOB_P_ GPIOB_P_ GPIOBP_ GPIOB.N_ GPIOBP_ VOCIOAC GPIOB.N_ GPIOBN_ GPIOB_P_ VDD_SOC Voo aND Voo GND
34 34 12 1 27 27 21 18_OLK5_  20_CLK7_
N p
w2 O O O O m @€ O O O N E §E B B B =
GND GPIOBP_ GPIOBP. GPOBN_ GPIOBN_ GND REFRES. GPIOBN_ GPIOBP_ GPOBN_ GND  VDD_SOC VOCAUX ~ GND  VDD_PHY  GND  VDD_PHY
15_CDI17  13_CDI21 12 11 4D 24.CDI14 24 CDI15 20_CLK7_ DDRO _DDRI1
_OK2 P _QKOP N
vy © O || || | H B HE B BN
GPIOBP_ GPIOBN_ GPIOBIN_ VOOIO4D GPIOBP. VOCOIO4D GPIOBN_ GPIOBP.  GND  GPIOBP. GPIOL 16  GND vee GND  VDD_PHY VDD_PHY  GND
16_0LK3_  15_CDI16  13_CDI20 05_CDI28 28 28 22 DDRO DDRO
P _OK2 N _CKON _PLLINO
aa| © €] mE O O E E E E HE HE
GPIOBIN. GND GPIOBP GPIOBP GPIOBN_ GPOBP  GND GPIOBN_ GPIOBP GPIOBIN_ GPOL 11 VCCA BL2 VOCABLO VDD_PHY  GND  VDD_PHY VDD_PHY
16_OLK3_ 08_CDI22 07_CDI24 05_CDI27 03_PLLIN 25.CDI12 25.CDI13 22 Bl _DDRO DDRO  _DDR!
© 0 O 6 m 6 © 06 O N O N = E E N
GPIOBIN_ GPIOBP_ GPIOB.N_ GPIOBN_ VOCIO4D GPIOBN_ GPIOBLN_ GPIOBLP. GPIOL 23 GND  GPIOL_17 VOCIO33_ VDD_PHY ~ GND  VDD_PHY VDD_PHY  GND
14.CDI18 14.CDI9 08 07_CDI23 03_CDI31 01 01 BL1 _DDRO _DDRO DDRO
_OKIN _OKI_P
GPIOBIN_ GPIOBLP. GND GPIOBP_ GPIOBLP_ GPIOB.N_ GPIOBP_ VOOIO4D GPIOL 24 GPIOL 13 GPOL 12 GND  VDD_PHY VDD_PHY ~ GND  VDD_PHY VDD_PHY
10 10 06_CDI26 04.CDI30 02 02 _DDRO  _DDRO DDRO  _DDRI
_EXTFB _EXTFB
o B O O B O O 0 O O O nm HE B BN
GND GPIOBN_ GPIOBP_ GPIOBN_ GPIOBN_ GND GPIOBN_ GPIOB P GPIOL25 GPIOL 21 GPIOL 10 GPIOLO7 VDD_PHY ~GND  VDD_PHY VDD_PHY  GND
09 09  06.CDI25 04_CDI29 00 00 _PLLIN® _DDRO _DDRO DDRO
AE | | H B EH B =N
MIPIO_RX MIPIO_RX MIPIO_RX VOC18A_ MIPIO_RX MIPIO_RX GPIOL 32 GPIOL 29 VOOIO33_ GPIOL 20 GPIOL 03 GPIOL 08 GND  VDDQ.CK  GND  VDD_PHY VDD_PHY
DNO DPO DP2  MPIORX  DP3 DP4  _PLLINY BL2 _PHY_DD DDRO  _DDRI
RO
A m E O 6 O O m m H EH m H
MIPIO_RX ~ GND  MIPIO_RX MIPIO_TX MIPIO_RX MIPIO_RX VOCIO33_ GPIOL 30 GPIOL 26 GPIOL 04 GPIOL 05 VCCIO33_ VDDQX_ P GND  VDDPLL_ VDDQX_P  GND
DP1 DN2 DN2 DN3 DN4 BL3 _Oks BLO  HY_DDRO MCB_TOP HY_DDRO
_PHY DD
AG || O O O H O = ||
MIPIO_RX MIPIO_TX MIPIO_TX MIPIO_TX VCC18A_ MIPIO_TX GPIOL 31 GPIOL 28 GPIOL 27 GND  GPIOL 06  GND NC NC aND NC  VDDQX P
DN1 DN1 DP1 DF2  MPIO_TX  DN4 _OLK25 HY_DDRO
MIPIO_TX MIPIO_TX GND  MIPIO_TX MIPIO_TX MIPIO_TX GPIOL34 GND  VDDQX P VDDQPH VDDQXP DDRO_CA  GND NC NC NC NC
DNO DPO DN3 DP3 DP4  _PLLINT HY_DDRO  Y_DDRO  HY_DDRO L
GND  VDDQPH VDDGX P VDDQPH VDDQXP GND  VDDQX P DDRO_RS DDROA(0 DDROA[T GND  DDRO_DQ DDRO_DQ DDRO_DQ DDRO.DQ GND  DDRI_DQ
Y.DDRO HY_DDRO Y_DDRO HY_DDRO HY_DDRO TN ] ] 116] 120] [24] [27] 130]
AK m m m m m
DDRO_DQ DDRO_DQ DDRODQ ~GND ~ DDRO_DQ DDRO_DQ DDRO_CS DDROCK ~GND  DDRO_A2 DDRO_DQ VDDQ_PH DDRODQ GND  DDRO_DM DDRO_DQ VDDQ_PH
10] 1] 2] 18] 19] N3] 1] ] 171 Y.DDRO  [21] 13] [28]  Y_DDR1
AL | [ | | [ | | [ | |
DDRO_DQ GND  DDRO_DM DDRO_DQ VDDQPH DDRO.DQ GND  DDROCS DDRO_CK VDDQPH DDRO_DQ ~GND  DDRO_DQ DDRO_DQ VDDQ_PH DDRODQ  GND
13] 0] 1] YDDRO  [12] _N[O] §O]  Y.DDRO  [18] 123] [25]  Y.DDRO  [29]
M m m m m m m
DDRO_.DQ DDRO_DQ VDDQ_PH DDRO.DQ GND  DDRO.DQ DDRO_CS VDDQPH DDROCK GND  DDRO_DQ DDRO_DQ VDDQ PH DDRO.DQ GND  DDRO_DQ DDRI_DQ
0] SN0 YDDRO  [10] [13] N2 Y_DDRO N [19] S2]  Y.DDRO  [26] [30] 129]
Aan| H | H BN [ | | [ |
VDDQ PH DDRODQ GND  DDRO.DQ DDRO_DQ DDRO.DM VDDQPH GND  DDRO_CK DDRO_A4 VDDQ PH DDRO.DQ GND  DDRO_DQ DDRO_DQ VDDQ_PH DDRI_DQ
Y_DDRO 14] S N[1] 1] 8] Y_DDRO 1 Y.DDRO S N[2] [22] S3  Y.DDRO  [2§]
GND DDRO_DQ DDRO_DQ DDRO.DQ GND DDRO_DQ DDRO.DQ DDRO_CS ~GND DDROA5 DDROA3 GND  DDRODM VDDQPH DDRODQ GND  DDR0_DQ
5] 161 7 [14] [15] N1 ] ] 2] Y DDRO S N3] [31]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
HSIO or " Dedicated Dedicated
O HVIO O HSIO Gonfiguration DDR Transceiver o Confiaunation 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 101: 1156-Ball (N) FBGA Pinout Diagram (Part 4)
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IIOIOOOOIOOOOI

AC

AG

GND VCCIO2B GPIOT_N_ GPIOT_N_ GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_ GPIOT_P_ GPIOT_N_
14 18 41 41 30 30 31 33_CLK16
N mE O @ O m O O O m C
VDD_PHY GND GPIOT_P_ GPIOT_P_ GPIOT_N_ GPIOT_P_ GND |_ GPIOT_P_ GPIOT_P_ GPIOT_N_ VCCIO2C GPIOT_N_ GPIOT_P_
DDR1 20 13_PLLIN 44 44 26 25 31 32 32
0
VDD_PHY VOCA_TL2 GPIOT_N_ GPIOT_N_ VCCIO2B GPIOT_P_ GPIOT_N_ > GPIOT_P_  VOCIO2C GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_
DDR1 20 13 38_CLK21 46 23 _PLLIN 25 27 29 29
[ ] ) L) |
VDD_PHY GPIOL_44 GND  GPIOT_P_ GPIOT_N_ GPIOT_P_ GPIOT_N_ REF_ RES_ GPIOT_.N_ GPIOT_.P_ GPIOTN. GND  GPIOT_P_
DDR1 15 17 17 38_CLK21 2A 23 24_EXTFB 27 28
N
VDD_PHY _ GPIOL 43 GPIOT_N_ GPIOT_P_ GPIOT_N_ VCCIO2B GPIOT_P_ > GPIOT.N_ GPIOT.P.  GND  GPIOT_N_ GPIOT_P_ GPIOT_N_
DDR1 16 16 15 21 o7 07_EXTFB 24 08_PLLIN 28
0
VDD_PHY GPIOL 42 GPIOT P.  GND  GPIOT_N_ GPIOT_P_ GPIOT_N_ GND VCCIO2A GPIOT_N_ GPIOT_P_ GPIOT_.N_  GND
DDR1 12_CLK31 09_CLK26 09_CLK26 21 06 06 08
[ © © 6 0 =m m
VDD_PHY GPIOL_41 GPIOT_N_ GPIOT_.N_ GPIOT_P_ GPIOT P.  GND > GPIOT_.N_ GPIOT_P_ GPIOTP.  GND  GPIOT_N_ GPIOT_P_
DDR1 12_CLK31 11_CLK30 11_CLK30 10_CLK27 03 03 02 05 05
0 ) O m © T |
VDDQ_CK GPIOL_40 GPIOL 38 GPIOL 37 VCCIO33_ GPIOL 79 GPIOT_N_ VCCIO2A GND  GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_
_PHY DD TL1_TLS _ClK28  10_CLK27 02 01 04 04
. O O O O O O O O
VDDPLL_ GPIOL 39 GND  GPIOL 36 GPIOL 35 GPIOL 86 GPIOL 84 GPIOT_N_ GPIOT_P_ GPIOT_N_ MIPI1_RX GND  MIPI1_RX
MCB_TOP 00 00 01 DP2 DPO
_PHY_DD
Ri HE B B B O = o ]
NC VDDQ PH VDDQX P VDDQ PH ~ GND  GPIOL 87 VCCIO33_ GPIOL_85 MIPI1_RX VCCI18A_  MIPI1_RX MIPI1_RX MIPI1_RX
Y_DDR1 HY_DDR1 Y _DDR1 _PLLIN1 TL1_TLS _PLLIN1 DP4 MIPI1_RX DN2 DP1 DNO
NC DDRI_A[5  GND DDR1_CS DDRI_CS VDDQX P GPIOL_45 GPIOL_52 MIPI1_RX MIPI1_RX MIPI1_RX MIPI1_RX  GND
1 _N[3] _N[2] HY_DDR1 _PLLINT DN4 DN3 DP3 DN1
DDR1_DQ DDR1_A[4 DDRI_A[3 DDR1_RS DDR1_CS GND  VDDQX P VDDQX P VCC18A_ MIPI1_TX ~ GND  MIPI1_TX MIPI1_TX
[22] ] 1 TN _N[1] HY_DDR1 HY_DDR1 MIPI1_TX  DP2 DNO DRO
GND VDDQ PH DDRI_A[2  GND DDR1_CS DDRI_DQ DDRI_DQ GND  VDDQPH MIPI1_TX MIPI1_TX MIPI1_TX  GND
Y_DDR1 1 _N[O] [15] 18] Y_DDR1 DN2 DN1 DP1
DDR1_DQ GND DDR1_A[1 DDR1_CK VDDQ PH DDR1_DQ GND DDR1_DQ VDDQX_P MIPI1_TX MIPI1_TX MIPI1_TX MIPI1_TX
[25] 1 1] Y_DDR1 [14] 7 HY_DDR1 DN4 DP4 DN3 DP3
DDR1_DQ DDRI_DQ VDDQ PH DDRI_CK GND  DDRI_DQ DDRI_DQ DDR1_DQ GND VDDQPH VDDQX P GND  VDDQ PH
[24] [18] Y_DDR1 E[0] 112] 110] [5] Y _DDR1  HY_DDR1 Y_DDR1
DDR1_DM DDRI_DQ GND  DDRI_CK DDRI_DQ VDDQ_PH DDR1_DM DDR1_DQ DDRI_DQ DDR1_DQ GND  DDRI_DQ DDRI1_DQ
13 [19] N 13 Y_DDR1 1] [4] S N[0] 10] 21 13]
DDR1_DQ GND  DDRI_A[0 DDR1_CK GND  DDRI_DQ DDRI_DQ GND  DDRI_DQ VDDQPH DDRI_DM DDRi_DQ  GND
S[3] 1 Si1] S N[1] S[0] Y DDR1 [0] 1
19 22 23 24 25 26 27 29 30 31 32 33 34
HSIO or . Dedicated Dedicated
O HSIo Configuration DDR Transceiver Power . Configuration No Connect (N.C.)
HSIO or "
" Reference Dedicated Dedicated
Configuration or MIPI [ il Ground JTAG

Multi-Function
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Figure 102: 1156-Ball (N) FBGA I/O Bank Diagram (Part 1)
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o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Al B [ [ [ [ [ [ [ [
GND QO_RXDP GND QO0_RXDP GND QO0_RXDP GND Q0_RXDP GND Q1_RXDP GND Q1_RXDP GND Q1_RXDP GND Q1_RXDP GND
0 1 2 3 0 1 2 3
g| ™ [ ] [ [ [ [
GND Q0_RXDN GND QO_RXDN GND QO0_RXDN GND QO_RXDN GND Q1_RXDN GND Q1_RXDN GND Q1_RXDN GND Q1_RXDN GND
0 1 2 3 0 1 2 3
QO_TXDP GND Q0_TXDP GND Q0_TXDP GND QO_TXDP GND Q1_TXDP GND Q1_TXDP GND Q1_TXDP GND Q1_TXDP GND Q2_TXDP
0 1 2 3 0 1 2 3 0
QO_TXDN VDDA H_ QO_TXDN VDDA H_ QO_TXDN VDDA H_ QO_TXDN VDDA H_ Q1_TXDN VDDA H_ Q1_TXDN VDDA H_ Q1_TXDN VDDA H_ Q1_TXDN VDDA H_ Q2 _TXDN
0 Qo1 1 Q01 2 Qo1 3 Qo1 0 Q01 1 Qo1 2 Qo1 3 Qo1 0
VWDAC GND VODAC GND VDDAC  GND VDDAC GND VDDAC  GND VDDAC  GND VDDAC  GND VDDAC ~ GND VDDA C.
Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Qo1 Q23
GND CDONE GND GND GND GND GND QO REFOL GND QO REFCL GND QI REFCL GND QI_REFCL GND Q2 REFCL  GND
KI_N KO_N KI_N KO_N KI_N
GPIOB_P_ GPIOB N_ JTAG VCC CRESET_ oI GND VDDA D_ Q0 REFCL VDDA D_ QO_REFCL VDDA D_ Q1_REFCL VDDA D_ QI_REFCL VDDA D_ Q2 REFCL VDDA D_
50 50 10_SEL N Qo1 K1_P Qo1 Ko_P Qo1 K1_P Qo1 Ko_P Q23 KI_P Q23
H HE EH B =& HE H B HE EH B
GPIOB_P_ GPIOB_N_ VCCIO4A GPIOB_N_ TCK GND GND VDDA D_ Q0 CAL_ VDDA D_ GND VDDA D_ Q1_CAL_ VDDA D_ GND VDDA D_ Q2 CAL_
47 47 51 Qo1 RES Qo1 Qo1 RES Qo1 Q23 RES
J GND  GPIOBP. GPIOBN_ GPIOB.P.  TMS DO GND GND GND GND GND GND VOCSER GND  VOGSER  GND  VOC SER
48 48 51 DESO1 DESO1 DES23
K [ [ HE B H B
GPIOBLN_ VOCIO4A GPIOBIN. GND  REF RES GPIOR 17 GPIOR 16 GPIOR 17 VOCIO33_ GPIOR 17 GPIOR 17 GPIOR 18  VOCAUX GND  VOCA BR  VOCAUX GND
45 49 4A 0 8 1 BR4 8 9 0
L [ [ HE B B B =B
GPIOBP. GND GPIOB.P_ GPIOBLP. GPIOBN_ GPIOR 16 VCCIO33_ GPIOR 16 GPIOR 17 GND  GPIOR 17  VQPS voe GND voc GND vee
45_PLLIN 49 46_EXTFB 46 5_PLLIN1 BR3 9 6 7
0
GPIOBN_ GPIOB_P_ GPIOB.N_ GPIOB_P_ VCCIO4B GPIOB_P_ GPIOR 16 GPIOR 16 GPIOR 17 GPIOR 14 GPIOR 14 GPIOR 14  GND Voo GND vee GND
44_CLK11  44_CLK11 42 42 41 7 6 5 O_PLLIN1 5_PLLIN1 4_PERST_
® ¢ ¢ m m m E N
GPIOBN_ GPIOB_P_ VOCIO4B GPIOB N_ GPIOB_P_ GPIOB_.N_ GPIOR 15 VCCIO33_ GPIOR 15 GPIOR 14 VOCIO33_ GPIOR 14 VCC GND vee GND vee
43_CSI_C 43.CsO_C 39_CDI2 39_CCK P al 1 BR1 4 1_PERST_ BRO 2_CLK8
LK10_N LK10_P LLINO . QO N . . . . . .
GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_P_ GND REF_RES_ GPIOB_N_ GPIOB_P_ GPIOR_15 GND GPIOR_14 GND vee GND vce GND
37_CDI5 38 CDI3 36_CDI6  36_CDI7 4B 30_CDI8 30_CDI9_ 3 3_CLK9
W E B E N E N
GPIOB_P_ GPIOB_N_ GPIOB_.N_ VCCIO4B GPIOB P_ VCCIO4B GPIOB.N_ GPIOB_P_ VCCIO4C GPIOR 15 GPIOR_15 VOCAUX vee GND vcc GND vcc
40_CDI1_  37.CDI4 38_SSLN 32 29 CDI10 29_CDI11 2 0
EXTFB _EXTFB
T m v ® E B E E H
GPIOBIN. GND GPIOB.N_ GPIOBLP_ GPIOBN_ GPIOB.LP. GND GPIOBIN_ GPIOB P GPIOBLN_ GPIOB.P_ VCOIO4C  GND Vool GND vee GND
40_CDIO 33 33 32 23_CBSEL 26 SSU N 26_EXTSP 17_CLK4_ 17_CLK4_
¢ @ §E 6 m E N E E N
GPIOBLN_ GPIOB P GPIOBLN_ GPIOB.P. GND GPIOB.N_ GPIOBN_ GPIOB P GPIOB P VOCIO4C GPIOB_P. GND Vool GND Vee GND vee
35 35 31 31 23 CBSEL 19 _TEST_ 19_NSTAT 21 18_CLK5_
.
.
.
Bank BL Corner Bank BR Corner Bank TR Corner
Bank 2A Bank 2AVCCIO Bank 4A Bank 4AVCCIO Bank BL Corner VCCIO Bank BR Corner VCCIo Bank TR Corner VCCIO
Bank BLO Corner Bank BRO Corner, Bank TR1 Corner
Bank 2B Bank 2B VCCIO Bank 4B Bank 4B VCCIO Bank BLO Corner VCCIO Bank BRO Corner VCCIO Bank TRO Corner, VCCIo
Bank BL1 Corner Bank BR1 Corner, Bank TR1 Corner
Bank 2C Bank 2C VCCIO Bank 4C Bank 4C VCCIO Bank BL1 Corner VCCIO Bank BR1 Corner VCCIO Bank TR1 Corner, VCCIO
Bank BL2 Corner Bank BR3 Corner, Bank TR2 Corner
Bank20 || Bank 2D vecio () Bank4p 1] Bank4DveCio () BankBL2 Comer| | 925 Bank BR3 Comer | oot 0 () BankTR2 Comer 1] 5274
DDRO Power Bank BL3 Corner Bank BR4 Corner, Bank TR3 Corner
() Bank2e [ Bank2E VCCIO . gank DORO [l P () BankBL3 comer[] P25 () Bank BRa comer [11] 5275 () BankTR3 comer 1] 58]
Bank TL Bank TL Corner DDR1 Power Bank TR5 Corner
Comer Vecio .Bank oor1 [l pine Bank SERDESO ‘ Bank SERDES1 ’ Bank SERDES2 ’ Bank SERDES3 ‘ Bank TR5 Comer[[] (270
Bank TLO Bank TLO Corner No Connect; Bank SERDES Other Dedicated .
Comer veeio (NC) M sec veeio Power and Groung Y VREF Pin
Bank
Bank TL1_TL5
. TL1TLS . Corner VCCIO
Corner
www.efinixinc.com 102



Figure 103: 1156-Ball (N) FBGA I/O Bank Diagram (Part 2)
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18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
2RMOP GND Q2RMOP GND Q2ROP GND Q2ROP GND Q3ROP GND Q3R®MOP GND Q3ROP GND Q3 ROP  GND GND
0 1 2 3 0 1 2 3
2_RXDN GND Q2_RXDN GND Q2_RXDN GND Q2_RXDN GND Q3_RXDN GND Q3_RXDN GND Q3_RXDN GND Q3_RXDN GND MIPI2_TX
0 1 2 3 0 1 2 3 DN4
GND Q2_TXDP GND Q2_TXDP GND Q2_TXDP GND Q3_TXDP GND Q3_TXDP GND Q3_TXDP GND Q3_TXDP GND GND MIPI2_TX
1 2 3 0 1 2 3 DP4
DDA H Q2 TXDN VDDA H_ Q2 TXDN VDDA H. Q2 TXDN VDDA H_ Q3_TXDN VDDA H_ Q3_TXDN VDDA H_ Q3_TXDN VDDA H_ Q3_TXDN VDDA H_ GND MIPI2_TX
Q23 1 Q23 2 Q23 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 MIPI2_TX
Q23 Q23 Q23 Q23 Q23 Q23 Q23 DP3
_REFCL GND Q3 REFCL GND Q3 _REFCL  GND GND GND GND GND GND GND GND GND GND  MIPI2_TX MIPI2_TX
KO_N KI_N KO_N DN2 DP2
_REFCL VDDA D_ Q3 REFCL VDDA D_ Q3_REFCL GND  GPIOR 12 VCCIO33_ GPIOR 13 GPIOR 13 GPIOR 13 GPIOR_11 MIPI2_TX MIPI2_TX VCC18A_ MIPI2_RX MIPI2_RX
Ko_P Q23 K1_P Q23 Ko_P 8 TR5 2 3 4 6 DN1 DP1 MIPI2_TX DN4 DP4
DDAD_ GND VDDAD_ Q3. CAL VDDAD_ GND GPIOR 12 GPIOR 12 GPIOR 12 GPIOR 13 GPIOR 11  GND  MIPI2_TX MIPI2_.TX MIPI2.RX MIPI2.RX  GND
Q23 Q23 RES Q23 5 6 9 1 5 DNO DPO DN3 DP3
GND  VCCSER  GND GND GND GND  GPIOR 11 GPIOR 11 VOCIO33_ 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
E E EE = O @ 0 0 & N
CCAUX GND vcc vcc VCCA TR VCCIO33_ GPIOR_10 GND GPIOR_10 GPIOR_10 GPIOR 11 GPIOT_N_ GND VCC18A_  MIPI2_RX MIPI2_RX MIPI2_RX
TR2 2 8 9 3 63_CLK14 MIPI2_RX DNO DN1 DP1
N
GND vee GND VCCAUX GPIOR 10 GPIOR_10 GPIOR 10 GPIOR 10 GPIOR 94 GPIOR 11 GND GPIOT_N_ GPIOT_P. GPIOT_.P. MIP2.RX GND  GPIOT_P_
3 7 6 1_PLLIN1 0 61 61_EXTFB  62_PLLIN DPO 60_EXTFB
0
voe GND vee GND  GPIOR 91 GPIOR 88 GPIOR 90 GPIOR 98 VOCIO33_ GPIOR 96 GPIOR 99 VOCIO2E GPIOT_N_  VCCIO2E  GPIOT_P_ GPIOT_P_ GPIOT_N_
_PLLIN1 TR1 _CLK13 62 59_PLLIN 58 60
0
GND voe GND  VCCOIO2D GPIOR 92 VCCIO33_ GPIOR 89 GPIOR 10 GPIOR 95 GPIOR 97 GPIOR 93 GND  GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_.N_  GND
TRO 0 _ClK12 _PLLINT 57 57 59 58
voe GND vee GND  VCCIO2D GPIOT_N_ GPIOT_P_ GPIOT.N_ GPIOT.P. GND REF.RES GPIOT_P_ GPIOT_.N_ GPIOT_P_ VOCIO2E 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 N E N @ - m 0
vee GND voe GND GPIOTP. GND GPIOT.N_ GPIOTP_ GPIOTN_ GPIOTP. GND GPIOT_P_ GPIOT N_ GPIOTP. GPIOTP. GND GPIOT_P_
22 39_CLK22 40_CLK23 37_CLK20 47 34_CLK17 35_CLK18 35_CLK18 36_CLK19 53
E N E N ®» @ N i O m @
GND Voo GND VOCAUX GPIOT_N_ GPIOT_P_ GPIOT_P_ GPIOT_N_ VOCIO2D GPIOT_N_ GPIOT_P_ VOCIO2C GPIOT_N_  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
.
.
Bank BL Corner Bank BR Corner Bank TR Corner
Bank 2A Bank 2AVCCIO Bank 4A Bank 4AVCCIO Bank BL Corner VCCIO Bank BR Corner VCCIO Bank TR Corner VCCIO
Bank BLO Corner Bank BRO Corner, Bank TR1 Corner
Bank 2B Bank 2B VCCIO Bank 4B Bank 4B VCCIO Bank BLO Corner VCCIO Bank BRO Corner VCCIO Bank TRO Corner, VCCIO
Bank BL1 Corner Bank BR1 Corner, Bank TR1 Corner
Bank 2C Bank 2C VCCIO Bank 4C Bank 4C VCCIO Bank BL1 Corner VCCIo Bank BR1 Corner veeio Bank TR1 Corner veelo
Bank BL2 Corner Bank BR3 Corner, Bank TR2 Corner
Bank2D || Bank2Dvceio (1) Bank4D [ Bank4DVeCIO (1 BankBL2 Comer| | ot Bank BR3 Corner || o2 ™ () BankTR2 Comer ] o 1
DDRO Power Bank BL3 Corner Bank BR4 Corner, Bank TR3 Corner
Bank 2 [ Bank 2€ vccio . gank DoRo [l poi Bank BL3 Comer[ | ok 5 (1) BankBR4 Comer [ P28 ) BankTR3 Comer 1] 020
Bank TL Bank TL Corner DDR1 Power Bank TR5 Corner
Pl vatio .Bank oort [l pos Bank SERDESO ‘ Bank SERDES1 ‘ Bank SERDES?2 ’ Bank SERDES3 . Bank TRS Comer[[] S )
Bank TLO Bank TLO Corner No Connect; Bank SERDES Other Dedicated "
Corner VCCIO (NC) . SoC VCCIO Power and Groundv VREF Pin
Bank
Bank TL1_TL5
TLI_TLS T2 Gomer vCeio
Corner
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Figure 104: 1156-Ball (N) FBGA I/O Bank Diagram (Part 3)
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.
.
.
i " ® O HE B B B E B
GPIOB_N_ GPIOB_P_ GND GPIOB_P_ GPIOB_P_ GPIOB_.N_ GPIOB_P_ VCCIO4C GPIOB_N_ GPIOB_N_ GPIOB_P_ VDD_SOC GND vee GND vee GND
34 34 12 1 27 27 21 18_CLK5_  20_CLK7_
N P
w B2 o @ o @ m o HE B B B B B &
GND GPIOB_P_ GPIOB_P_ GPIOB_N_ GPIOB_N_ GND REF_RES_ GPIOB_N_ GPIOB_P_ GPIOB_N_ GND VDD_SOC  VCCAUX GND VDD_PHY GND VDD_PHY
15_CDI17  13_CDI21 12 1 4D 24_CDI14 24_CDI15 20_CLK7_ _DDRO _DDR1
_ClK2 P _CLKO_P N
vy @ ®© @ H O = [ H Bu HE EH B
GPIOB_P_ GPIOB_N_ GPIOB_.N_ VCCIO4D GPIOB_P_ VCCIO4D GPIOB_N_ GPIOB P_ GND GPIOB_P_ GPIOL_16 GND vee GND VDD_PHY  VDD_PHY GND
16_CLK3_ 15_CDI16 13_CDI20 05_CDI28 28 28 22 _DDRO  _DDRO
P _OLK2_.N _CLKO_N _PLLINO
Ao B © o ¢ o = H N |
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_PLLIN 25 CDI12 25_CDI13 22 _BL1 _DDRO _DDRO  _DDRI1
N _EXTFB _PLLINO 0
2 ® 6 @ ® H 0 0 O [ ] | |
GPIOB_N_ GPIOB_P_ GPIOB.N_ GPIOB_N_ VCCIO4D GPIOB_.N_ GPIOB N_ GPIOB P_ GPIOL 23 GND GPIOL_17 VCCIO33_ 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
cl® @ H © © 6 o 1 HE B B B B &
GPIOBIN_ GPIOBP. GND GPIOBPP_ GPIOBP_ GPIOB N GPIOBP_ 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
= 0 © @ ¢ m o0 o N N [
GND GPIOB_N_ GPIOB_P_ GPIOB_N_ GPIOB_N_ GND GPIOB_N_ 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 _PLLIN _DDRO _DDRO  _DDRO
MIPIO_RX MIPIO_RX MIPIO_RX VCC18A_ 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 D2  MPIO_RX  DP3 DP4 _PLLINY BL2 _PHY_DD _DDRO  _DDRI1
RO
MIPIO_RX GND MIPIO_RX MIPIO_TX MIPIO_RX MIPIO_RX VCCIO33_ GPIOL 30 GPIOL 26 GPIOL 04 GPIOL_05 VCCIO33_ VDDQX P GND VDDPLL_  VDDQX P GND
DP1 DN2 DN2 DN3 DN4 BL3 _CLK24 BLO HY_DDRO MCB_TOP HY_DDRO
0 ® © o m 0 L 0
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_DDRO
MIPIO_TX MIPIO_TX GND MIPIO_TX MIPIO_TX MIPIO_TX GPIOL_34 GND VDDQX P VDDQ PH VDDQX P DDRO_CA GND NC NC NC NC
DNO DPO DN3 DP3 DP4 _PLLINT HY_DDRO  Y_DDRO HY_DDRO L
GND VDDQ_PH VDDQX P VDDQ PH VDDQX P GND VDDQX P DDRO_RS DDRO_A[0 DDRO_A[1 GND DDR0_DQ DDR0O_DQ DDR0O_DQ DDRO_DQ GND DDR1_DQ
Y_DDRO HY_DDRO Y_DDRO HY_DDRO HY_DDRO TN ] ] [16] [20] [24] 271 [30]
DDR0O_DQ DDR0O_DQ DDRO_DQ GND DDRO_DQ DDR0O_DQ DDRO_CS DDRO_CK GND DDRO_A[2 DDR0_DQ VDDQ PH DDR0O_DQ GND DDRO_DM DDR0_DQ VDDQ PH
[0] (W} [2] 8] [91 _N[3] E[1] ] 17 'Y_DDRO [21] [3] [28] Y_DDR1
DDR0O_DQ GND DDRO_DM DDR0O_DQ VDDQ PH DDR0O_DQ GND DDR0O_CS DDR0O_CK VDDQ PH DDRO_DQ GND DDR0_DQ DDR0O_DQ VDDQ PH DDRO_DQ GND
[31 [0] [11] 'Y_DDRO [12] _N[0] E[0] 'Y_DDRO [18] [23] [25] Y_DDRO [29]
DDR0O_DQ DDR0O_DQ VDDQ PH DDRO_DQ GND DDRO_DQ DDR0O_CS VDDQ PH DDRO_CK GND DDR0O_DQ DDR0O_DQ VDDQ PH DDRO_DQ GND DDR0O_DQ DDR1_DQ
S[0] S_N[0] 'Y_DDRO [10] [13] _N[2] 'Y_DDRO _N [19] §[2] Y_DDRO [26] [30] [29]
VDDQ_PH DDR0_DQ GND DDR0O_DQ DDR0O_DQ DDRO_DM VDDQ_PH GND DDR0O_CK DDRO_A[4 VDDQ PH DDRO_DQ GND DDR0O_DQ DDR0O_DQ VDDQ PH DDR1_DQ
'Y_DDRO 41 S_N[1] S[1] [ 'Y_DDRO ] 'Y_DDRO S_N[2] [22] §[3] 'Y_DDRO [28]
GND DDR0O_DQ DDR0O_DQ DDRO_DQ GND DDR0O_DQ DDR0O_DQ DDRO_CS GND DDRO_A[5 DDRO_A[3 GND DDR0_DM VDDQ PH DDR0O_DQ GND DDR0O_DQ
[5] [6] [71 [14] [15] N[1] 1 1 [2] Y_DDRO S N[3] [31] eee
Bank BL Corner Bank BR Corner Bank TR Corner
Bank 2A Bank 2AVCCIO Bank 4A Bank 4AVCCIO Bank BL Corner VCCIo Bank BR Corner VCCIO Bank TR Corner VCCIO
Bank BLO Corner Bank BRO Corner, Bank TR1 Corner
Bank 2B Bank 2B VCCIO Bank 4B Bank 4B VCCIO Bank BLO Corner VCCIo Bank BRO Corner VCCIO Bank TRO Corner, VCCIO
Bank BL1 Corner Bank BR1 Corner, Bank TR1 Corner
Bank 2C Bank 2C VCCIO Bank 4C Bank 4C VCCIO Bank BL1 Corner VCCIO Bank BR1 Corner VCCIO Bank TR1 Corner| VCCIO
Bank BL2 Corner Bank BR3 Corner; Bank TR2 Corner
Bank20 [ Bank2D veeio (1) Bank4p [ Bank4DVCCIO | Bank BL2 Comer| | oot 8 Bank BR3 Comer| | oot > () BankTR2 Comer 1] ook [
DDRO Power Bank BL3 Corner Bank BR4 Corner, Bank TR3 Corner
() Bank2e [ Bank2E vecio . gank DoRo [l poe () BankeL3 Comer[ ] Sank D () BankBRa Comer [T 7250 () BankTR3 comer 1] 52T
Bank TL Bank TL Corner DDR1 Power Bank TR5 Corner
il vegio .Bank oort [llps Bank SERDESO ‘ Bank SERDES1 ‘ Bank SERDES2 ‘ Bank SERDES3 ‘ Bank TRS Comer[[] O 0
Bank TLO Bank TLO Corner No Connect; Bank SERDES Other Dedicated "
Corer vceio 77 Il soc vceio Power and Grouna Y/ VREF Pin
Bank
Bank TL1_TL5
@ s [ & edo
Corner
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Figure 105: 1156-Ball (N) FBGA I/O Bank Diagram (Part 4)
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vce GND vce GND VCCIO2B  GPIOT_N_ GND GPIOT_N_ GPIOT_N_ GPIOT_P_ GPIOT_N_ GND GPIOT_N_ GPIOT_P_ GPIOT_P_ GPIOT_N_ GND
14 18 4 4 49 30 30 31 33_CLK16
" mu 0 0 -
GND  VDD_PHY  VOC  VCCOIO2B  GND  GPIOT_P_ GPIOT_P. GPIOT.N_ GPIOT.P.  GND  GPIOT.N_ GPIOT_P_ GPIOT_P_ GPIOT_.N_ VCCIO2C GPIOT_N_ GPIOT P_
_DDR1 20 13_PLLIN 44 44 26 26 25 31 32 32
0
VDD_PHY  VDD_PHY GND VCCA TLO VCCA TL2 GPIOT_N_ GPIOT_N_ VCCIO2B GPIOT_P_ GPIOT_N_ GPIOT_P_ GPIOT_P_ VCCIO2C GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_
_DDR1 _DDR1 _Tu 20 13 38_CLK21 46 46 23 PLLIN 25 27 29 29
P 0
GND  VDD_PHY  VCC GND  GPIOL 44 GND GPIOT.P. GPIOT.N_ GPIOT.P. GPIOT.N. GND REF RES GPIOT.N_ GPIOT.P. GPIOTN. GND  GPIOT_P_
_DDR1 15 17 17 38_CLK21 2A 23 24_EXTFB 27 28
N
VDD_PHY VDD_PHY GND VCCIO33_ GPIOL_43 GPIOT_N_ GPIOT_P_ GPIOT_N_ VCCIO2B GPIOT_P_ GPIOT_P_ GPIOT_N_ GPIOT_P_ GND GPIOT_N_ GPIOT_P_ GPIOT_N_
_DDR1 _DDR1 TLO 16 16 15 21 43 07 07_EXTFB 24 08_PLLIN 28
0
GND  VDD_PHY VDD_PHY GND  GPIOL 42 GPIOT.P. GND GPIOT_.N_ GPIOT_P_ GPIOT.N_ GPIOT.N. GND  VCOIO2A GPIOT_N_ GPIOT_P_ GPIOT.N_  GND
_DDR1  _DDR1 12_CLK31 09_CLK26 09_CLK26 21 43 06 06 08
mE m = m N P O = u
VDD_PHY VDD_PHY  GND  VDD_PHY GPIOL 41 GPIOT_N_ GPIOT_.N_ GPIOT_P_ GPIOT.P. GND GPIOT_P_ GPIOT.N_ GPIOT_.P. GPIOTP. GND GPIOT_.N_ GPIOT_P_
_DDR1  _DDR1 _DDR1 12_CLK31 11_CLK30 11_CLK30 10_CLK27 19 03 03 02 05 05
" m E = ® 6 § ¢ u
GND VDDQ_CK VDDQX_P GND GPIOL_40 GPIOL_38 GPIOL_37 VCCIO33_ GPIOL_79 GPIOT_N_ GPIOT_N_ VCCIO2A GND GPIOT_N_ GPIOT_P_ GPIOT_N_ GPIOT_P_
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Figure 106: 1156-Ball (N) FBGA Emulated MIPI RX Groups
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Figure 109: 1156-Ball (N) FBGA Package Outline (Part 2)
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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.

Package Construction

Some Titanium packages are not encapsulated with spaces between the package substrate and
lid. The following table summarizes the characteristics of each package.

Package Package Type Cavity Opening
Wé4 N/A N/A
F100 Mold Encapsulation N/A
F225 Mold Encapsulation N/A
F256 Mold Encapsulation N/A
J361 Mold Encapsulation N/A
G400 Mold Encapsulation N/A
N441 Mold Encapsulation N/A
J484 Mold Encapsulation N/A
C529 Heat Spreader Lid 2 Sides
G529 Heat Spreader Lid No
N484 Heat Spreader Lid 2 Sides
N676 Heat Spreader Lid No
N?00 Heat Spreader Lid 2 Sides
N1156 Heat Spreader Lid No

@ Note: Heat spreader lid packages without cavity opening are not sealed due to adhesive.

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.
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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 12: Peak Reflow Temperature (T,) 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.

2. Flux Activation Phase—As the temperature rises slowly, it reaches a point at which the
flux completely wets the surfaces to be soldered.

3. 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.

4. Cool Down Phase—Ramp down the temperature as fast as possible to control grain size;
however, do not exceed 6 °C/second.

Table 13: 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 110: 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 14: 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 5.5x5.5 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 33.89 30.20 29.12 19.19 11.64
F256 0.8 13x13 33.89 30.2 29.12 19.19 13.9
J361 0.65 13x13 17.29 14.92 14.00 6.28 2.87
G400 0.8 16x16 15.42 13.06 12.16 5.34 1.53
N441 0.5 11 x11 15.4 12.49 11.78 3.85 1.47
Jag4a 0.8 18x18 16.25 13.56 12.70 6.53 3.89
L484
M484
N484 0.8 18x18 12.15 9.36 8.68 3.14 1.53
(Ti85/Ti135)
N484 0.8 18x18 11.61 9.23 8.28 2.15 0.21
(Tin65/
Ti240/Ti375)

J484D1 0.65 15x 15 18.44 14.88 13.77 7.18 4.28
G529 0.8 19%x19 12.58 10.14 9.20 3.31 1.12
C529 0.8 19%x19 11.46 8.99 8.06 2.31 0.14
N676 0.8 22 x 22 11.30 8.77 7.84 2.57 0.46
N900 0.8 25x25 10.03 7.34 6.71 2.36 0.93
N1156 1.0 35x35 8.47 6.26 5.50 1.56 0.28

Where:

* ©ja is the junction-to-ambient thermal resistance
* Ojp 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 111: 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
N441 0.5 0.25 0.25 0.3 0.4 0.25 0.3
J484 0.8 0.35 0.35 0.4 0.5 0.35 0.4
L484
M484
N484
J4a84D1 0.65 0.3 0.3 0.35 0.45 0.4 0.35
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
N676 0.8 0.45 0.45 0.55 0.6 0.4 0.5
NS00 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

www.efinixinc.com

114



Titanium Packaging User Guide

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 112: Routing Traces between Pads on the Top Layer

A

>

Table 16: Routing Measurements (Part 1)

All units in millimeters (mm)

Measurement Description Package
Wé4 | F100, | F225 J361 G400 | N441 Ja84,
E100 L484,
S3F2 M484,
N484
A Ball pitch. 0.4 0.5 0.65 0.65 0.8 0.5 0.8
Ball ¢. 0.2 0.25 0.35 0.35 0.4 0.3 0.4
B Width of the solder 0.25 0.3 0.35 0.35 0.4 0.3 0.4
landing pad ¢. (SMD)
Width of the solder 0.2 0.2 0.3 0.3 0.35 0.25 0.35
landing pad ¢.
(NSMD)
H (min.) Minimum space (5) 0.06 0.08 0.08 0.1 0.06 0.1
between the trace
and the landing pad.
(SMD)
Minimum space () 0.08 0.08 0.08 0.1 0.08 0.1
between the trace
and the landing pad.
(NSMD)

®) The via is under the pad, no traces between landing pads.
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Table 17: Routing Measurements (Part 2)

All units in millimeters (mm)

Titanium Packaging User Guide

Measurement Description Package
J484D1 G529 C529, N676 | N900 N1156
F256

A Ball pitch. 0.65 0.8 0.8 0.8 0.8 1.0
Ball ¢. 0.35 0.5 0.5 0.5 0.5 0.5

B Width of the solder 0.35 0.5 0.55 0.55 0.55 0.55
landing pad ¢. (SMD)
Width of the solder 0.3 0.4 0.4 0.4 0.4 0.4
landing pad ¢.
(NSMD)

H (min.) Minimum space 0.08 0.08 0.08 0.08 0.08 0.1

between the trace
and the landing pad.
(SMD)
Minimum space 0.08 0.08 0.08 0.08 0.08 0.1
between the trace
and the landing pad.
(NSMD)
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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 113: Via Dimensions

o,
X

Table 18: Via Measurements

All units in millimeters (mm)

Measurement Description Package
W64 | F100, | F225 | J361 | G400 | N441 | J484, J484D1C529,| N676 | N900 N1154
F100 L484, G529,
S3F2 M484, F256
N484
D Via capture | 0.25 | 0.25 | 0.3 03 | 045 | 025|045 | 0.3 | 045 | 045 | 0.45 | 0.45
pad width.
E Finished 0.127y.127¢} 0.15 | 0.15 | 0.225 p 127(7]1 0.225| 0.15 | 0.225|0.225 | 0.225 |0.225
via ¢.
F(min.) |Space @ 10.072| 0.1 0.1 0.1 |0.072| 0.1 0.1 | 0.08 | 0.08 | 0.08 | 0.1
between
the landing
pad and
via.

(6) P .
©) Thisis a laser via.

(7) P
) Thisisala
(8)

ser via.

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

ser Guide

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 114: BGA Trace Routing for Top and Second Layers

Routing on
Top Layer

Routing on
Second Layer

-9

Table 19: Routing Measurements

All units in millimeters (mm)

-9

Measurement Description Package
W64 | F100, | F225, | J361 | G400 | N441 | J484, J484D1C529,| N676 | N900 N1154
F100 | F256 L484, G529
S3F2 mas4,
N484
G (min.) | Minimum 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08
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 20: 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 115: 4-Layer Titanium F225 PCB Escape Routing Diagram
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Illllllllllllllllllllllllll L
R e e 0000040
= NG XXX s —}—ovolgc)looojggo—{—
oA A0, NP0 ot — —f—00v00 vogoao—{—
AR O L2000 o — —}—00000 0 0O0QO—|—
—Fo e .°.°./-.g.°.°./:: —}—9090 0 00 oqo—|—
o vWAW%A% o222 % o — —j—9ppoo cooaao I —
2 25°6%0°%° %o 000 00— —+ 5o o0 o t—
A o o —F—vooe oloogeH—
X=X = I X X X et —+—6v000) 00000 0—F—
22613100} | Solosloon o — — — o—F—
RS S
e eleleieleleielelelolele]e
‘.I||||||||||||||||||||||||| X T
[
Inner1 Layer Inner2 Layer
L
0 0O0(0[0] ||[O|0|0[00 O 00000 0OOOOOO
0 00(0(0| ||[O|0|0[0O0 O 00000 0OOOOOO
33506 (5 ooas 1 — 25055 o 0a0s
" | oovo o oo | 000 O 00 00O
] 0000 QQOOOO | 00000 000000O0
| oopoovo oqoo | 00000 000000
oo ) o000 | 00000 O 0©0OOO
O 0|0|0 o 000 00000 00OOOOO
O O(0[0|O0 ||O0|0|0[00 O 00000 000O0OOO
O O[0(0|0 ||O|0|0[00 O 00000 00O0OOOO

[
ol

www.efinixinc.com 119



Titanium Packaging User Guide

Titanium FPGAs Solder Ball

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

Table 21: Titanium FPGAs Solder Ball

FPGA Package Solder Ball Type
Ti35, Ti60 F100S3F2, F100 SAC305
Ti35, Ti60 F225 SAC305
Ti35, Ti60 F256 SAC305
Ti60 Wé4 SAC405
Ti90, Ti120, Ti180 J361 LF35
Ti90, Ti120, Ti180 G400 LF35
Ti90, Ti120, Ti180 J484, 1484, M484 LF35
Ti85, Ti135 N441 SAC305
Ti180 J484D1 SAC305
Ti85, Ti135 N484 SAC305
Ti165, Ti240, Ti375 N484 SAC305
Ti90, Ti120, Ti180 G529 SAC305
Ti165, Ti240, Ti375 C529 SAC305
Ti85, Ti135 N676 SAC305
Ti165, Ti240, Ti375 N?00 SAC305
Ti165, Ti240, Ti375 N1156 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 22: 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 116: Pin 1 Location (Wé4 Packages)

Reel
L Feed Direction ——»
A

Pin 1 Oriented Adjacent
to Sprocket Holes (Top Right)
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Figure 117: 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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Tray Packaging

Efinix offers BGA devices in tray packaging.

Table 23: Tray Packaging

Titanium Packaging User Guide

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 19 7x17 10+1 1,190
G400 84 6x14 10+1 840
N441 176 8x22 10+1 1760
J484, 1484, M484 84 6x14 10 +1 840
N484 84 6x14 5+1 420
(Ti85/Ti135/
Ti165/Ti240/
Ti375)
J484D1 126 7x18 10 +1 1,260
G529 60 5x12 5+1 300
C529 84 6x14 5+1 420
N676 44 4x11 5+1 220
N900 44 4x11 5+1 220
N1156 24 3x8 5+1 120
Revision History
Table 24: Revision History
Date Version Description
June 2025 6.1 Added on page 40.
(DOC-2527)
Updated N900 on
page 112 specs.
April 2025 6.0 Updated on page
112 for J484D1. (DOC-2443)
Updated on page 120 for
J484D1
N?00 on page 112
reverted to "Awaiting Characterization".
March 2025 5.11 J484D1 on page 113 corrected.
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Date Version Description

March 2025 5.10 Minor revision to

on page 64.
Minor revision to
on page 68.
Minor revision to
on page 73.

March 2025 5.9 Added on page 109. (DOC-2392)

Updated

on page 64. (DOC-2392)
Updated

on page 68. (DOC-2392)

Updated on page
73.(DOC-2392)
Added N484 on page 61.(DOC-2261)
Added on page 49.
(DOC-2359)
Added on page 78.
(DOC-2239)
Added on page 85.
(DOC-2369)
Updated all pinout and I/0 bank figures to searchable format.

December 2024 5.8 Updated on page
45.

November 2024 5.7 Changed N484 Tray Stack and Quantity per Stack in

on page 123.

October 2024 5.6 Added on page 61.
(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
112 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)

February 2024 53 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.
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Date

Version

Description

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 F529
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 Wé4 package outline. (DOC-504)
Updated available package options.

June 2021

1.0

Initial release.
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