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Trion Packaging User Guide

Introduction

Elitestek offers Trion® FPGAs in packages that are designed for the devices' maximum
number of user's /0 pins. This document describes the Trion® 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: Available Packages

Package ‘ Dimensions (mm x mm) Pitch (mm)
T4/T8 FPGAs
49-ball FBGA 3x3 04
81-ball FBGA 5x5 0.5
T20 FPGAs
80-ball WLCSP ‘ 45x36 ‘ 0.4
T8/T20 FPGAs
144-pin LQFP ‘ 20 x 20 ‘ 05
T13/T20 FPGAs
100-pin LQFP 14x 14 0.5
169-ball FBGA 9x9 0.65
256-ball FBGA 13x13 08
T20/T35 FPGAs
324-ball FBGA 12x12 0.65
400-ball FBGA 16x 16 08
T55/T85/T120 FPGAs
324-ball FBGA 12x12 0.65
484-ball FBGA 18x 18 0.80
576-ball FBGA 16 x 16 0.65

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

M This package does not have dedicated JTAG pins (TDI, TDO, TCK, TMS).
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Device Pinout File

Elitestek provides pinout files for Trion® FPGAs. For each device/package combination,
these files contain the pin name, 1/O bank number for each pin, configuration function,
and pin location.

Pinout Description

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

Table 2: General Pinouts

Function Group Direction Description
VCC Power - Core power supply.
VCCA xx Power - PLL analog power supply. xx indicates the location.
VCCIOxx Power - 1/0 pin power supply. xx indicates the bank location.
VCCIOxx_yy zz Power - 1/0 pin power supply.

Power for I/O banks that are shorted together. xx, yy, and zz are the
bank locations.

GND Ground - Ground.

CLKn Alternate Input Global clock network input. n is the number. The number of inputs is
package dependent.

CTRLn Alternate Input Global network input used for high fanout and global reset. n is the
number. The number of inputs is package dependent.

PLLIN Alternate Input PLL reference clock.

GNDA _PLL Ground - PLL ground pin.

MREFCLK Alternate Input MIPI TX PLL reference clock source.

GPIOx_n GPIO 1/0 General-purpose 1/0 for user function. User 1/0 pins are single-ended.

x: Indicates the bank (L or R)
n: Indicates the GPIO number.

GPIOX_n_yyy GPIO I/0 Multi-function, general-purpose I/O. These pins are single ended. If

GPIOx_n yyy zzz Multi- these pins are not used for their alternate function, you can use them
— Function as user /0 pins.

GPIOx_zzzn

x: (T4) Indicates the bank; left (L) or right (R).

x: (T13/T20) Indicates the bank; left (L), right (R), or bottom (B).
n: Indicates the GPIO number.

YYY, Yyy_zzz: Indicates the alternate function.

zzzn: Indicates LVDS TX or RX and number.

TXNn, TXPn LVDS /0 LVDS transmitter (TX). n: Indicates the number.

RXNn, RXPn LVDS /0 LVDS receiver (RX). n: Indicates the number.

CLKNn, CLKPn LVDS 1/0 Dedicated LVDS receiver clock input. n: Indicates the number.
RXNn_EXTFBn LvDS 1/0 LVDS PLL external feedback. n: Indicates the number.

RXPn_EXTFBn

REF_RES - - REF_RES is a reference resistor to generate constant current for LVDS
TX. Connect a 12 kQ resistor with a tolerance of +1% to the REF_RES
pin with respect to ground. If none of the pins in a bank are used for
LVDS, leave this pin floating.
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Table 3: Dedicated Configuration Pins

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

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

Pins Direction Description External Weak
Pull- Up/
Pull Down
Requirement
CDONE I/0 Configuration done status pin. CDONE is an open drain output; connect Pull up
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.
CRESET N Input Active-low FPGA reset and re-configuration trigger. Pull up
Pulse CRESET N low for a duration of t¢eset n before releasing CRESET N
from low to high to initiate FPGA re-configuration. This pin does not
perform a system reset.
TCK Input JTAG test clock input (TCK). The rising edge loads signals applied at Pull up
the TAP input pins (TMS and TDI). The falling edge clocks out signals
through the TAP TDO pin.
T™S Input JTAG test mode select input (TMS). The 1/0 sequence on this input Pull up
controls the test logic operation . The signal value typically changes on
the falling edge of TCK. TMS has an internal weak pull-up; when it is not
driven by an external source, the test logic perceives a logic 1.
TDI Input JTAG test data input (TDI). Data applied at this serial input is fed into Pull up
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, TDI has an internal
weak pull-up; when it is not driven from an external source, the test
logic perceives a logic 1.
TDO Output JTAG test data output (TDO). This serial output from the test logic is Pull up

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).

Note: All dedicated configuration pins have Schmitt Trigger buffer. Refer to the respective Trion FPGAs datasheet for
the Schmitt Trigger buffer specifications in Single Ended 1/0 and Dedicated Configuration Pins Schmitt Trigger

Buffer table.
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Table 4: Dual-Purpose Configuration Pins

In user mode (after configuration), you can use these dual-purpose pins as general 1/0.

Pins Direction Description Use External
Weak Pull-Up

CBUS[2:0] Input Configuration bus width select. CBUS has an internal weak Pull up or
pull-up. However, Elitestek recommends that you use an pull down®
external pull-up accordingly. See Selecting the Configuration
Mode in AN 006: Configuring Trion FPGAs

CBSEL[1:0] Input Optional multi-image selection input (if external multi-image Pull up or
configuration mode is enabled). pull down @

CCK 1/0 Passive SPI input configuration clock or active SPI output Optional pull
configuration clock (active low). Includes an internal weak pull-up. up if required

by external load
! Important: The CCK pin in Q100F3 packages are only
available in user mode when the LVDS TX resources are not
in use. The CCK pin should not be toggled when any LVDS
TX is used.
CDIn 1/0 n is a number from 0 to 31 depending on the SPI configuration. Optional pull
0: Passive serial data input or active serial output. up if required
. . . - by external load
1: Passive serial data output or active serial input.
n: Parallel 1/0.
In multi-bit daisy chain connection, the CDIn (31:0) connects to the
data bus in parallel.

csl Input Chip select. Pull up
0: The FPGA is not selected or enabled and will not be configured.

1: Selects the FPGA for all configuration modes.

Cso Output Chip select output. Selects the next device for cascading N/A
configuration.

NSTATUS Output Status (active low). N/A
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.

For Trion® T4, T8 BGA49, and T8 BGA81 FPGAs, logic low indicates a
configuration error due to ID mismatch.

SS N Input SPI slave select (active low). Includes an internal weak pull-up Pull up or
resistor to VCCIO during configuration. During configuration, the pull down
logic level samples on this pin determine the configuration mode.

This pin is an input when sampled at the start of configuration (SS is
low); an output in active SPI flash configuration mode.

The FPGA senses the value of SS_N when it comes out of reset (pulse
CRESET_N low to high).

0: Passive mode

1: Active mode

TEST N Input Active-low test mode enable signal. Set to 1 to disable test mode. Pull up
During all configuration modes, rely on the external weak pull-up or
drive this pin high.

RESERVED_OUT Output Reserved pin during user configuration. This pin drives high during N/A

user configuration.
BGA49 and BGA81 packages only.

@
®3)

Optional for x1 mode.
Not applicable to single-image or remote update.
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Table 5: MIPI Pinouts (Dedicated)

n Indicates the number. L indicates the lane

Function Group Direction Description
VCC25A_MIPIO Power - MIPI 2.5 V analog power supply.
VCC25A_MIPI1
VCC12A _MIPIO_TX Power - MIPI 1.2 V TX analog power supply.
VCC12A_MIPIT1_TX
VCC12A_MIPIO_RX Power - MIPI 1.2 V RX analog power supply.
VCC12A_MIPI1_RX
GNDA_MIPI Ground - Ground for MIPI analog power supply.
MIPIn_TXDPL MIPI 1/0 MIPI differential transmit data lane.
MIPIn_TXDNL
MIPIn_RXDPL MIPI 1/0 MIPI differential receive data lane.
MIPIn_RXDNL
MREFCLK Clock Input MIPI PLL reference clock source.

Table 6: DDR Pinouts (Dedicated)

n indicates the number.

Function Direction Description
VCCIO_DDR - DDR power supply.
DDR A[n] Output Address signals to the memories.
DDR BA[n] Output Bank signals to the memories.
DDR CAS N Output Active-low column address strobe signal 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 _DQIn] /0 Data bus to/from the memories.
DDR DMIn] Output Active-high data-mask signals to the memories.
DDR DQS NIn] I/0 Differential data strobes to/from the memories.
DDR DQSI[n] I/0 Differential data strobes to/from the memories.
DDR ODT Output ODT signal to the memories.
DDR_RAS N Output Active-low row address strobe signal to the memories.
DDR_RST_N Output Active-low reset signals to the memories.
DDR_WE_N Output Active-low write enable strobe signal to the memories.
DDR_VREF I/0 Reference voltage.
DDR_ZQ I/0 ZQ calibration pin.
Table 7: SPI Flash Memory Pin
Function Direction Description
SPI_CS N Input Active-low internal SPI flash memory chip select. Available in QFP100F3 packages only.
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49-Ball FBGA Package Specifications

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

Figure 1: 49-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7
A B e o O H O |-
VCCA_PLL GND CTRL2 NSTATUS GPIO GND GPIO
sl W & o O W O =
GND vcelo CLK2 PLLIN GPIO vcelo GPIO
c'' i ©®© o =N O @ ¢
GND CTRLO CLKO vce GND GPIO CTRL7
CBUS1
o H @ | ® O
vcelo cDI3 CTRL1 GND vce CBUSO CTRL?
CBUS2
el @ @ ® 6 o BN -
coi7 cDI2 CcDI6 CLK4 CTRL4 CLK6 GND
CBSEL1
Fl @ @ " O e n -
coit cDIo cCcK CDONE GPIO CBSELO vcelo
- ®@ ® © H o o 0 -
cDIs cDI4 SS N CRESET N csl cso TEST N
1 2 3 4 5 6 7
. Configuration or GPIO . Multi-Function or GPIO . Dedicated Power
. ) . Multi-Function, Configuration, .
. Dedicated Configuration or GPIO 9 . Dedicated Ground

O GPIO
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Figure 2: 49-Ball FBGA 1/0 Bank Diagram

1 2 3 4 5 6 7

o
o

1 2 3 4 5 6 7

’ Bank 1A . Bank 1A VCCIO . Bank 2A . Bank 2A VCCIO
‘ Bank 1B . Bank 1B VCCIO . Bank 2B . Bank 2B VCCIO

. Other Dedicated Power and Ground
Figure 3: 49-Ball FPGA Package Marking

Pin 1 —>@) 2 «— Speed grade

XXXX < Lot code

BywwC <————————— Device code, date code, temperature

Trion Packaging User Guide
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Figure 4: 49-Ball FBGA Package Outline

Top View
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Side View

Vi

] 20.25+0.05 &

it [elmeg
f

o

o
>
@

(@]

b 0.450.05 —s=—|

SEATING PLANE

e 0.12 MIN.
(0.19 NOM.)

0.85+0.10

1. All dimensions and tolerances confirm to ASME Y14.5-2009
2. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.
3. Primary datum C and seating place are defined by the spherical crowns of the solder balls.
4. Reference specifications:
A. AWW SPEC # 001-2234: Packing Operation Procedure
0.40 B. AWW SPEC # 001-2062: Marking
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80-Ball WLCSP Package Specifications

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

Figure 5: 80-Ball WLCSP Pinout Diagram
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N
x
x
o
z
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)
S J=Z =z Pl
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MIPI1_ VCC12A_ vee VCCIO3A_  GPIOR_79_ GPIOR_122_ GPIOR_154  GPIOR_155
TXDP1 MIPI1_TX 3B_3C EXTFB1_ CLK13_
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7 ® 6 6 o o o 7
MIPI1_ MIPIi_  GPIOR_76_ GPIOR_77_ GPIOR_116_ GPIOR_133_ GPIOR_151_ GPIOR_158_
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TXDP2
OI..Q..I"

fer]

TXDPO
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TXDN1
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TXDP4

MIPI1

TXDN3

B

GND MIPI1 VCCA TR GPIOR_81 GPIOR_78_  GPIOR_132_ GPIOR_149_  GPIOR_150_
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A C D E F G H J K
O GPIO . Multi-Function or GPIO . MIPI . Dedicated Configuration . Dedicated Power
. Configuration or GPIO . muglg’fgnctlon, Configuration, . Dedicated JTAG . Dedicated Ground
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Figure 6: 80-Ball WLCSP 1/0 Bank Diagram

Trion Packaging User Guide
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Figure 7: 80-Ball WLCSP Package Marking
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Figure 8: 80-Ball WLCSP Package Outline
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81-Ball FBGA Package Specifications

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

Figure 9: 81-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9
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o & e H mH O e o o
GND CLK3 CTRL3 vce GND GPIO CTRL7 CTRL6 CLK7

CBUS1 CBUS2
' @ @€ 6 H H o6 6 ¢ 1
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CBSEL1

F @ | e ¢ O O e e =
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GND CDI7 con CCK CDONE GPIO VvCCIo GPIO GPIO
)1 & o o =1 ® O O
vCCIo CDI2 CDI5 SS_N CRESET_N TEST_N Csi GPIO GPIO

1 2 3 4 5 6 7 8 9

. Configuration or GPIO

. Dedicated Configuration

. Dedicated JTAG

. Multi-Function or GPIO

. Multi-Function, Configuration,

or GPIO

. Dedicated Power

. Dedicated Ground

O GPIO
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Figure 10: 81-Ball FBGA 1/0 Bank Diagram
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’ Bank 1A . Bank 1A VCCIO . Bank 2A . Bank 2A VCCIO
’ Bank 1B . Bank 1B VCCIO . Bank 2B . Bank 2B VCCIO

. Other Dedicated Power and Ground
Figure 11: 81-Ball FPGA Package Marking
Pin 1—>@ C2<«—— Speed grade

T8F81 «<————— Device and package

XXXXX «<— Lot code
YYWW «——— Date code
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Figure 12: 81-Ball FBGA Package Outline

Top View [a () / Side View
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(2 [0.15 |C|(2X) SEATING PLANE
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(0.17 NOM.)
Bottom View A1 BALL PAD CORNER 045 +0.05 —w=| —
(BOTTOM BALL MAP)
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1. Al dimensions and tolerances confirm to ASME Y14.5-2009
ﬁ 81 SOLDERBALLS 2. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.
3. Primary datum C and seating place are define by the spherical crowns of the solder balls.
4. Reference specifications:
A. AWW SPEC # 001-2234: Packing Operation Procedure
(0.500)  ——w-— — — 0.50 B. AWW SPEC # 001-2062: Marking
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Trion Packaging User Guide

100-Lead LQFP Package Specifications

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

Figure 13: 100-Lead LQFP Pinout Diagram
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GPIOL_41_CDI9 2 74 GPIOR_87_CDI29
GPIOL_40_CDI8 3 73 GPIOR_88_CDI28
GPIOL_32_CTRL4_CDI7 4 72 VCCA_TR
GPIOL_31_CLK7_CDI6 5 71 GPIOR_94_CDI27
SPI_CS_N 6 70 GND
GPIOL_24_CLKO 7 Legend 69 VCCIO3B_3C
GPIOL_12_CDI2 8 _ 68 GPIOR_116_CTRL15
GPIOL_21_CTRL1_CDI5 9 SPI Flash B Dedicated Power 67 GPIOR_117_CTRL14
GPIOL_20_CTRLO_CDI4 10 o i 66 GPIOR_122_CLK13_CDI21
VCCIO1A_1B_1C 7 I configuration or GPIO B Dedicated ground 65 GPIOR_123_CLK12_CDI20
TDO 12 ) _— 64 vce
- Dedicated Configuration GPIO
TCK 13 o L] 63 GPIOR_132_CDI19
GPIOL_13_CDI3 14 B Dedicated JTAG B LVDS or GPIO 62 GPIOR_133_CDI18
vce 15 61 GND
™S 16 I Multi-Function or GPIO [ LvDs Reference 60 VCCIO3D_3E
DI 17 Resistor Pin 59 GPIOR_149_CBUS2
GPIOL_09_CDI1 18 I Multi-Function, Configuration, 58 GPIOR_150_CBUS1
GPIOL_08_CDI0 19 or GPIO 57 GPIOR_151_CBUS0
CRESET_N 20 56 [ GPIOR_154
VCCIO1A_1B_1C 21 55 [ GPIOR_155
GPIOL_05_CSO 22 54 GPIOR_157_PLLIN
GPIOL_04_CSI 23 53 GPIOR_158_TEST_N
GPIOL_00_SS_N 24 52 GPIOB_CLKNO
CDONE 25 51 GPIOB_CLKPO
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Figure 14: 100-Lead LQFP 1/0 Bank Diagram

Trion Packaging User Guide
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VCCIO1A_1B_1C ] 21 Power and Ground GPIOR_155
GPIOL_05_CSO 22 [ Bank3B_3C GPIOR_157_PLLIN
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Figure 15: 100-Lead LQFP FPGA Package Marking

C4<— Temperature and
speed grade

Pin 1 —@

TRIO

T20Q100F3 <—— Device and package code
Wafer fab, lot code —————> U1234501A

Assembly code, date code ——— > B2310

Origin ——— > TAIWAN
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PINT CORNER —|
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SEATING
PLANE

DETAIL F

SCALE: 20/1

gexg}——j T

1.

SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A — | —— 1 16
STAND OFF Al 0.05 | ——— | 0.15
MOLD THICKNESS A2 135 | 1.4 | 1.45
LEAD WIDTH(PLATING) b 047 | 02 [o0.27
LEAD WIDTH b 017 | —— [ 0.23
L/F THICKNESS(PLATING) c 0.09 | —— | 0.2
L/F THICKNESS cl 0.09 | -—— | 0.6
X D 16 _BSC
Y E 16 BSC
X D1 14 BSC
BODY SIZE - = 4 BsC
LEAD PITCH e 0.5 BSC
L 0.45 ] 06 [0.75
FOOTPRINT L1 1 REF
0 0 3.5 7
6l o [ ——[-—-
02 n [ 12 | 13
03 n [ 12 | 13
R1 008 | ——— | ———
R2 0.08 | —— | 0.2
B 02 | — | ——
PACKAGE EDGE TOLERANCE| aaa 0.2
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.08
MOLD FLATNESS cee 0.05
NOTES

DATUM T, U, AND Z TO BE DETERMINED AT DATUM PLANE H.

2. DIMENSIONS D AND E TO BE DETERMINED AT SEATING PLANE

DATUM Y.

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLDPROTRUSION.

ALLOWABLE PROTRUSION IS 0.25 PER SIDE. DIMENSIONS D1
AND E1 DO INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE DATUM H.

4. DIMENSION b DOES NOT INCLUDE DAM BAR PROTRUSION.

ALLOWABLE DAM BAR PROTRUSION SHALL NOT CAUSE THE
LEAD WIDTH TO EXCEED THE MAXIMUMb DIMENSION BY MORE
THAN 0.08 mm. DAM BAR CANNOT BE LOCATED ON THE
LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND AN  ADJACENT LEAD IS 0.07 mm.

A EXACT SHAPE OF EACH CORNER IS OPTIONAL.

PLAT\NG\ /—BASE METAL

n*‘
0 —=]

SECTION

G
SCALE: 100/1



Trion Packaging User Guide

144-Lead LQFP Package Specifications

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

Figure 17: 144-Lead LQFP Pinout Diagram
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GND 5 GND
GPIOL_46 6 GPIOR_104_CDI25
GPIOL_41_CDI9 7 GPIOR_105_CDI24
GPIOL_40_CDI8 8 GPIOR_112_CDI23
GND 9 GPIOR_113_CDI22
GPIOL_32_CTRL4_CDI7 GPIOR_116_CTRL15
GPIOL_31_CLK7_CDI6 GPIOR_117_CTRL14
VCCIO1C_1D GPIOR_122_CLK13_CDI21
vCcC vCC
GPIOL_25_CLK1 VCCIO3B_3C
GPIOL _24_CLKO Legend GND
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veeo® Dedicated JTAG GPIO PR 132 CDI1O
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TDO Multi-Function or GPIO LVDS or GPIO vee
T™S GPIOR_135_CDI17
T‘|(':DK| Multi-Function, Configuration, LVD.S Refgrence gﬁ:gg:: ggﬁCDHG
GPIOL_09_CDI1 or GPIO Resistor Pin GPIOR_139
GPIOL_08_CDIO GPIOR_149_CBUS2
GPIOL_01_CCK GPIOR_150_CBUS1
GPIOL_00_SS_N GPIOR_151_CBUS0
GPIOL_04_CSI GPIOR_154
GPIOL_05_CSO GPIOR_155
CDONE GPIOR_157_PLLIN
CRESET_N GPIOR_158_TEST_N
REF_RES VCCA_BR
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Figure 18: 144-Lead LQFP 1/0 Bank Diagram
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GND 1 GND
VCCA_TL 2 VCCA_TR
GPIOL_53_CDI10 3 GPIOR_94_CDI27
GPIOL_54_CDI11 4 GPIOR_95_CDI26
GND 5 GND
GPIOL_46 6 GPIOR_104_CDI25
GPIOL_41_CDI9 7 GPIOR_105_CDI24
GPIOL_40_CDI8 8 Bank 1A Bank 3B, 3C GPIOR_112_CDI23
GND 9 GPIOR_113_CDI22
GPIOL_32_CTRL4_CDI7 [ Bank 1AvCCIO [ Bank3B_3C VvCCIO GPIOR_116_CTRL15
GPIOL_31_CLK7_CDI6 GPIOR_117_CTRL14
VCCIO1C_1D GPIOR_122_CLK13_CDI21
vee Bank 1B Bank 3D VCC
GPIOL_25_CLK1 VCCIO3B_3C
GPIOL_24_CLKO [[] Bank1BVCCIO [ Bank 3D veceio GND
GPIOL_22_CTRL2 GPIOR_123_CLK12_CDI20
GPIOL_21_CTRL1_CDI5 GPIOR_125_CLK10
GPIOL_20_CTRLO_CDI4 Bl sank1C, 1D BN Bank 3E VCCIO3D
GPIOL_13_CDI3 GPIOR_128_CTRL11
GPIOL_12_CDI2 [ Bank 1C_1D vCCIO [ Bank 3E vcclo GPIOR_129_CTRL10
VCCIOB VCCIO3E
vee GPIOR_132_CDI19
VCCIO1A Bank 1E Bank 4A GPIOR_133_CDI18
DO vee
™S | | Bank 1E VCCIO Bank 4A VCCIO GPIOR_135_CDI17
TCK GPIOR_136_CDI16
DI GPIOR_138
GPIOL_09_CDI1 Bank 3A BN Bank4B GPIOR_139
GPIOL_08_CDIO GPIOR_149_CBUS2
GPIOL_01_CCK [ Bank3avccio [ Bank 4B vcCiO GPIOR_150_CBUS1
GPIOL_00_SS_N GPIOR_151_CBUS0
GPIOL_04_CSI ) GPIOR_154
GPIOL_05_CSO [ other dedicated GPIOR_155
CDONE Power and Ground GPIOR_157_PLLIN
CRESET_N GPIOR_158_TEST_N
REF_RES VCCA_BR
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Figure 19: 144-Lead LQFP FPGA Package Marking
Pin 1 —>@ C4<«— Temperature and

o @ speed grade
TRIQ

T8Q144 < Device and package code
Wafer fab, lot code —————> U1234501A

Assembly code, date code ——> B1928
Origin ——— > TAIWAN
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Top View

(o]
= ‘ SYMBOL | MIN | NOM | MAX
b/2 66 TOTAL THICKNESS A —— [ — 1 16
PINT CORNER™N 144 - 109 STAND OFF Al 005 | ——— | 015
i MOLD THICKNESS A2 135 | 1.4 | 1.45
LEAD WIDTH(PLATING) b 017 | 0.22 | 0.27
LEAD WIDTH b1 017 | 02 | 0.23
L/F THICKNESS(PLATING) c 009 | —— | 02
L/F THICKNESS ol 009 | —— | 0.16
X D 22 BSC
Y E 22 BSC
X D1 20 BSC
BODY SIZE e = 0 B
LEAD PITCH c 0.5 BSC
L 0.45 [ 0.6 | 0.75
FOOTPRINT L 1 REF
0 o |35 ] 7
o1 o | —— [ —
02 [ 1z | 15
03 [ 12 | 13
R1 008 | —— | —-
R2_| 008 | —— | 02
s 02 | —— | —-
PACKAGE EDGE TOLERANCE| _aaa 0.1
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY coc 0.08
LEAD OFFSET ddd 0.08
MOLD FLATNESS e 0.05
{o1] NOTES
X [Boaa[ [T 1. DATUM T, U, AND Z TO BE DETERMINED AT DATUM PLANE H.
2. DIMENSIONS D AND E TO BE DETERMINED AT SEATING PLANE
DATUM Y.
Side View DETAIL F

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLDPROTRUSION.

ALLOWABLE PROTRUSION IS 0.25 PER SIDE. DIMENSIONS D1

‘ AND E1 DO INCLUDE MOLD MISMATCH AND ARE DETERMINED
- AT DATUM PLANE DATUM H.

" \aam
C 4, DIMENSION b DOES NOT INCLUDE DAM BAR PROTRUSION.

SEATING ALLOWABLE DAM BAR PROTRUSION SHALL NOT CAUSE THE
PLANE LEAD WIDTH TO EXCEED THE MAXIMUMb DIMENSION BY MORE
THAN 0.08 mm. DAM BAR CANNOT BE LOCATED ON THE
LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND AN  ADJACENT LEAD IS 0.07 mm.

/5\ EXACT SHAPE OF EACH CORNER IS OPTIONAL.

PLAT\NG\ /78ASE METAL
T
c
A

f
SN

J

Al jﬁ

0.25

DETAILE GAUGE PLANE

SCALE: 201

SECTION G-G
SCALE: 100/1
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169-Ball FBGA Package Specifications

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

Figure 21: 169-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13
A ®© ¢ ¢ ¢ o o o o o o oo = -
GND MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI_ MIPI1_ MIPI_ MIPI1_ MIPI_ GND
TXDPO  TXDPZ  TXDP4  RXDNO ~ RXDN2 ~ RXDN4  TXDNO  TXDPZ ~ TXDP4  RXDNO  RXDN2
B B
O 6 6 6 6 ¢ o o o o o o o
GPIOL_75  MIPIO_ MIPIO_ MIPI_O MIPIO_ MIPIO_ MIPIO_ MIPI_ MIPI1_ MIPI_ MIPI1_ MIPI1_ MIPI1_
PLLN1  TXDNO ~ TXDN2 ~ TXDN4  RXDPO  RXDPZ ~ RXDP4  TXDPO  TXDNZ ~ TXDN4  RXDPO  RXDP2  RXDN4
1
c' " ®@ H © o o O o o o Em o o
GPIOL_73 GPIOL_71 VCC12A_  MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI1_ MIPI1_ MIPI1_  GNDA_MIPI  MIPI1_ MIPI1_
_EXTFB1 NSTATUS MIPIO__TX TXDP1 TXDP3 RXDP1 RXDP3 TXDP1 TXDP3 RXDP1 RXDP3 RXDP4
_Coiis
D D
¢ ¢ H 6 6 ¢ ¢ o o o € o o
GPIOL_69 GPIOL_70 GNDA_MIPI MIPIO_  MIPIO_  MIPIO_  MIPo_  MPI_  MPH_  MPI1_ GNDAMIPI MPI_  GPIOR 76
_CBSEL1 _CBSELO TXDN1 TXDN3 RXDN1 RXDN3 TXDN1 TXDN3 RXDN1 RXDN3 _PLLINO
(1) (1)
@'l e W H H B B B B O B o':
GPIOL20  GND  GPIOL_74  VCC  GNDAMIPI VCCI2A_  VCC25A_  VCCI2A_  VCC25A_ VCC12A_ GPIOR 85  GND  GPIOR_78
_CTRLO _PLLINO MIPIO__RX MIPIO_ MIPI1__TX MIPI1_ MIPI1__RX _EXTFBO
“cbl4 ™) _CDi3t
F F
® ¢ 6 R B B B B B B o o o
GPIOL_12 GPIOL_21 GPIOL_72 VCCIO1E GND GND vcc GND vCcC VCCIO3A_3B GPIOR_81 GPIOR_77 GPIOR_119
_CDiz  _CTRL1 _EXTFBO _MREFCLK _PLLIN1 _CTRL12
cDI5 CDI4 )
/@ © e H H EH B B B B Oe o -
TDO GPIOL_13 GPIOL_25 VCCA_TL vcc GND GND vcc VCC VCCA_TR GPIOR_88 GPIOR_120 GPIOR_150
_CDi3 _CLKi _CDI28  _CLKi5 _CBUST
H O H
H B ¢ B B B B B B B o o
TCK TMS  GPIOL_24 VCCIO1B_ VCCIO4B ~ VCC  VCCIO4A VCCIO4A VCCIO4A VCCIO3C_ GPIOR_121 GPIOR_158 GPIOR_155
_CLKO 1C_1D 3D_3E  _CLKi4 _TESTN
v/ @ @ B H B B B B BB o0 o o |-
GPIOL08 GPIOL09 ~ TDI  VCCIOIA VCCIO4B  VCC GND GND  VCCIO4A VCCA_BR GPIOR_151 GPIOR_157 GPIOB_
) _coit _CBUSO  _PLLIN  RXP12_
EXTFBO
«x @ H W ©®© © O O o o o o E 9o «
GPIOL 01 GND CRESET.N GPIOB_ GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
_cok TXPO3  TXPO6  TXPOS  RXNOO  RXNOZ  RXP04  RXPOG  RXPOS RXN12_
EXTFBO
1 @ o e 6 6 6 o o o o o €H o
GPIOL 00 CONDONE GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
sS TXNOZ  TXNO3  TXNO6  TXNO9  RXPOO  RXPOZ  RXNO4  RXNO6  RXNOS CLKNO
v @ ® ®© H o o 6 o o o o o o |~
GPIOB_ GPIOB_ GPIOB_ GND GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_
TXNOT  TXPOT  TXPO2 TXNO5  TXNOS  RXNOi  RXPO3  RXP0S  RXNO7  RXPOS  RXN0S  CLKPO
vl @ @ @ © O o o 6 o o o E
GND  GPIOB_ GPIOB. REFRES GPIOB. GPIOB_ GPIOB_  GPIOB. GPIOB_  GPIOB_  GPIOB.  GPIOB_  GND
TXNOO TXP0OO TXP05 TXP08 RXPO1 RXNO3 RXNO5 RXPO7 RXP10 RXN10
1 2 3 4 5 6 7 8 9 10 1 12 13
@ configuration or GPIO @ Muiti-Function or GPIO B ocdicated Power @ uwosorcrio
" . . Multi-Function, Configuration, . Multi-Function, LVDS,
. Dedicated Configuration ‘ or GPIO . Dedicated Ground . or GPIO
[l Dedicated JTAG O wel O GPIO . LVDS Reference Resistor Pin

Note (1) In this package, this pin is not used for configuration functions.
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Figure 22: 169-Ball FBGA 1/0 Bank Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13
A @€ 6 6 ¢ 6 o 6 o6 o o o h -
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Figure 23: 169-Ball FPGA Package Marking
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T20F169 € Device and package code
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Date code ————» A1938 ()
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Figure 24: 169-Ball FBGA Package Outline
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256-Ball FBGA Package Specifications

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

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

Figure 25: 256-Ball FBGA Pinout Diagram
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Figure 26: 256-Ball FBGA 1/0 Bank Diagram
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Figure 27: 256-Ball FPGA Package Marking

Pin 1 —@ C34— Temperature and
Tﬁ i o speed grade
T20F256 Device and package code
Lot code —————» U1234501A
Date code ———» A1938 2
Origin Bl Lead-free category
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Figure 28: 256-Ball FBGA Package Outline
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. All dimensions and tolerances confirm to ASME Y14.5M-1994
. Dimension is measured at the maximum solder ball diameter,

parallel to primary datum C.

. Primary datum C and seating place are defined by the spherical

crowns of the solder balls.

. Reference specifications:

A. AAWW SPEC # 001-0531-2234: Packing Operation Procedure
B. AAWW SPEC # 0010519--2062: Marking
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324-Ball FBGA Package Specifications

The following figures show the pin, /O bank locations, package top-side marking, and
outlines for this package. This is a flip chip package.

Note: Some pin names and I/O banks differ between T20/T35 and T55/T85/T120 FPGAs; however, you can still
migrate between FPGAs in this package.
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T20 and T35 FPGAs

Pinout and 1/0O Banks
Figure 29: 324-Ball FBGA Pinout Diagram (T20 and T35)

Trion Packaging User Guide
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DDR_A[4] DDR_RST_N DDR_A[9] DDR_A[8] DDR_BA[0] DDR_A[13] VCCIO GPIOR_139 GPIOB VCCIO4A  GPIOB GPIOB GND VCCIO4B GPIOB TCK GPIOB GPIOB
_DDR PLLINT TXP19 TXN18 TXN11 TXPO5 TXPOO TXNO1
CLK2 cDI8 cDI27
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Figure 30: 324-Ball FBGA 1/0 Bank Diagram (T20 and T35)
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MIPI1_TXDP2 ~ VCC12A  GNDAMIPI  VCC25A VCC12A VCC12A  GNDAMIPI  GNDAMIPI  GPIOR_118  VCCIO2C ~ GPIOT_RXN02 GND GPIOT_RXNOO  VCCIO2C GND GPIOT_RXPO1 ~ VCCIO28  GPIOT_RXN16
MIPI1_TX MIPI1 MIPIO_RX MIPIO_TX PLLINO EXTFB1
P o [ [ | 0
MIPI1_TXDN4 MIPI1_TXDP3 MIPI1_RXDP4 MIPI{_RXDPO MIPIO_RXDNO MIPIO_RXDN3 VCC25A_MIPIO MIPIO_RXDN1 ~ GPIOR_119 GND GPIOT_RXP02 GPIOT_RXNO5 GPIOT_RXP0O GPIOT_RXP04 GPIOT_RXP03 GPIOT_RXNO1 GPIOT_RXP13 GPIOT_RXP14
PLLINT
O O O O O o o o ® O -
MIPI1_TXDP4 MIPI1_TXDN3 MIPI_RXDN4 MIPI1_RXDNO MIPIO_RXDPO MIPIO_RXDP3 MIPIO_RXDP4 MIPIO_RXDP1 ~GPIOR 120  VCCIO2A  GPIOT_RXPO7 GPIOT_RXP05 GPIOT_RXP06 GPIOT_RXNO4 GPIOT_RXNO3 GPIOT_RXP08 GPIOT_RXN13 GPIOT_RXN14
PLLIN2 EXTFBO CLKPO
F o N [ H N
MIPI1_RXDN2 ~ GNDA_MIPI  MIPIt_RXDP1 GND MIPIO_RXDN2 MIPIO_RXDP2 MIPIO_RXDN4  VCCA_TR VCCATR  GPIOR 121 GPIOT_RXNO7 ~ VCCA BL  GPIOT_RXNOG GPIOT_RXN12 ~ VCCIO2A  GPIOT_RXNO8 GND veeiozs
MREFCLK EXTFBO CLKNO
| ® ® O e O . H B EH B EHE 6 6 6 ¢ o o -
MIPI1_RXDP2 MIPI1_RXDN3 MIPI_RXDN1 ~DDR_DQ[15] GP|0R 125 GPIOR_126 vee GND vee aND vee GPIOL_75  GPIOT_RXP12 GPIOT_RXP11 GPIOT_RXP10 GPIOT_RXP09 GPIOT_RXN15
L12 CLK15 CTRLS
Wi || [ | H B H
GND MIPI{_RXDP3 ~ VCC12A  DDR_DQ[13] ~ DDR_DM[1] ~ GPIOR_130 vee GND vee GND vee GND GPIOL_73 GPIOL 72 GPIOT_RXN11 GPIOT_RXN10 GPIOT_RXN09 GPIOT_RXP15
MIPI1_RX CLK11 CLK7 CLK6
J A B B B B B B e 6 i o o .
DDR_DQ[E]  VCCIO_DDR ~ DDR_DQ[10] ~DDR_DQ[12] ~ DDR_DQ[14] vccno GND vee GND vee GND vee VCCIOID_1E  GPIOL_102  GPIOL_103 GPIOL_108  GPIOL_109
C_TR_BR NSTATUS TEST_! CBSELO CBSEL1
k| @ @ H B B B B B e O © K
DDR_DQS] ~ DDR.DQ[Y) DDR.DQ1] VCCIO_DDR DDR DQS[] ~ GPIOR 135 vee GND. vee GND vee GND VCCIOB_1C  GPIOL_14 GPIOL 63 GPIOL_62 GPIOL_66 GPIOL_16
CTRL10 CDI2 CTRL1 CTRLO LKO cDI3
| @ N HE B B B B B e O L
DDR_DM[0] ~ VCCIO_DDR ~ DDR_DQ[5] ~ DDR_DQ[7] DDR_DQS_N[1] VCCIO_DDR GND vee GND vee GND vee VCCIO1A GPIOL_15 GPIOL_17 GPIOL_22 GPIOL_24 GPIOL_20
PLLINO EXTFBO cDIs coi7 CDIS
wi W @ ¢ H ¢ B B B B B nm @ (v
GND DDR_DQ[3] DDR_DQS[0] DDR_DQ[4] GND DDR_VREF vee GND vee GND vce GND GPIOL_08 GPIOL_11 GPIOL_05 GPIOL_12 GPIOL_13 GPIOL_18
cbio CBUSO cso CBUS1 CBUS2 CDI4
1O € € O 6 6 e H o o o o [ | N
DDR_DQ[2] ~ DDR_DQ[1] DDR_DQS_N[0] DDR_DQ[0] DDR_ZQ DDR_CS_N DDR_CKE VCCA_BR  GPIOB_TXP16 GPIOB_TXP14 GPIOB_TXP13 GPIOB_TXN12  GPIOL 01 GPIOL_09 GPIOL_04 GND. CRESET_N CDONE
coi3 EXTFB1 cDI19 ceK con csi
coi7
@ B € ¢ H 6 H = e o6 o o o o @ -
DDR.CK  VCCIO_DDR  DDR_A[0] DDR.A[1]  VCCIO_.DDR  DDR_A[3] GND VCCA_BR  GPIOB_TXN16 GPIOB_TXN14 GPIOB_TXN13 GPIOB_TXP12 GPIOB_TXP09 GPIOB_TXPO7  GPIOL_00 ™S D0 GPIOB_TXNO2
CDI12 CDI16 coI18 CLKO CDI23 SS_N
R @ . ® B 6 ¢ 6 ©® o n~m R
DDR_CK_N DDR_A[5] GND DDR_BA[2] DDR_A[2] DDR_A[S]  GPIOR_140  GPIOB_TXN19 GND VCCIO4A  GPIOB_TXP11 GPIOB_TXN09 GPIOB_TXNO7 GPIOB_TXNOS oI GPIOB_TXNOO GPIOB_TXP02
PLLIN2 CDI22 CDI26
1 @ € € 6 6 6 H o e H e e B =m o ® O -
DDR_A[4] ~ DDRRST_N  DDR_A[9] DDR_A[8] DDR_BAIO] ~ DDRA[3] VCCIODDR  GploR 139 GPIOB_TXP19  VCCIO4A  GPIOB_TXN18 GPIOB_TXN11 GND VCCIO4B  GPIOB_TXPOS TCK GPIOB_TXP00 GPIOB_TXNO1
PLLINY CcLK2 cDI8. cpi27
v @ B @ [ | e O © ® o u
DDR_ODT ~ VCCIO_.DDR ~ DDR_BA[] ~DDRWE_N VCCIO_DDR ~ DDRA[12] ~ DDRA[1]  GPIOR 138 GPIOB_TXN17 GPIOB_TXP15 GPIOB_TXP18 GPIOB_TXN10 GPIOB_TXNO8 GPIOB_TXNOG6 GPIOB_TXPO4 GPIOB_TXPO3 ~ VCCIO4B  GPIOB_TXPO1
PLLINO CDI10 CLK1 EXTFB2 CDI20 CDI24 CDI29 CcDI31
CDI15 CDI9
) m e " e o e ®© ¢ ¢ 6 o o o o o . v
GND DDR_CAS_N  DDR_RAS_N GND DDR_A[15] DR_A[1 DDR_A[10] DDR_A[7]  GPIOB_TXP17 GPIOB_TXN15 REF_RES 4A GPIOB_TXP10 GPIOB_TXP08 GPIOB_TXP06 GPIOB_TXNO4 emoa TXNO:! REF_RES_4B
CDI11 CDI14 EXTFBO CDI25 CDI28
cDI21
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Bank 1A Bank 1AVCCIO Bank 2A Bank 2AVCCIO () Bank3A [ Bank3avcCIO @ sanksn [ Bank4avecio [ other Dedicated
Power and Ground

. Bank 1B_1C . Bank 1B_1C VCCIO

. Bank 1D_1E . Bank 1D_1E VCCIO

@ Benk2s
@ sank2c

[ Bank 28 vecio

[l 8ank2c vecio

@ senk3s
@ sankac

@ sankap

[ sank 38 vecio
[l sank3c vecio

Il vecio porR

@ cenkis
() BankBR

Bank TR

[l sanc 4B vecio

[ BankBRVCCIO

Bank TR VCCIO
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Package Outline and Marking
Figure 31: 324-Ball FBGA Package Outline (T20 and T35)

Top View Side View
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4. REFERENCE SPECIFICATIONS:
A. AAWW SPEC #001-0531-2234: PACKING OPERATION PROCEDURE
B. AAWW SPEC #001-0519-2062: MARKING

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS

DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C

1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Y14.5M—1994
NOTES: UNLESS OTHERWISE SPECIFIED
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Figure 32: 324-Ball FPGA Package Marking (T20 and T35)

Pin 1 —>@) |4 «— Temperature and
-I-ﬁ i o speed grade
T35F324 Device and package code
Lot code —————» U1234501A
Date code ———» A1938 (=)
Origin ———— CHINA

Lead-free category
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T55, T85, and T120 FPGAs

Pinout and 1/O Banks

Figure 33: 324-Ball FBGA Pinout Diagram (T55, T85, and T120)

>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
GND MIPI1 MIPI1 MIPIO MIPI0 MIPIO MIPIO MIPIO GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT GND
TXDN1  TXDNO ~ TXDP4  TXDP3 ~ TXDNO ~ TXDP1 ~ TXDN2 ~ RXN29 ~ RXP28  RXP27  RXP24  RXN23  RXN22  RXN21  RXN20  RXP19

CLKN2  EXTFB2 CLKP1
MIPI1 MIPI1 MIPI MIPIO MIPI MIPIO MIPIO MIPI0 GPIOT ~ GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
TXDN2 ~ TXDP1 ~ TXDPO ~ TXDN4  TXDN3 ~ TXDPO ~ TXDN1  TXDP2 ~ RXP29  RXN28  RXN27 ~ RXN24  RXP23  RXP22  RXP21  RXP20  RXN19  RXP18
CLKP2  EXTFB2 CLKN1  EXTFB1
MIPIi  VCC12A GNDA_MIPI VCC25A  VCC12A  VCC12A GNDA_MIP| GNDA_MIPI GPIOR_166 VCCIO2F  GPIOT GND GPIOT ~ VCCIO2F  GND GPIOT ~ VCCIO2E  GPIOT
TXDP2  MIPI_TX MIPI1 MIPIO_RX MIPIO_TX PLLINO RXN03 RXNO1 RXP02 RXN18
EXTFB1
MIPI1 MIPI1 MIPI MIPI1 MIPIO MIPIO  VCC25A  MIPI0  GPIOR_167  GND GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
TXDN4  TXDP3 ~ RXDP4  RXDPO ~ RXDNO  RXDN3 MIPIO RXDN1  PLLIN1 RXP03 ~ RXNOB ~ RXPO1 ~ RXP05 ~ RXP04  RXN02  RXP15  RXP16
MIPI1 MIPI1 MIPI MIPI1 MIPIO MIPIO MIPIO MIPIO  GPIOR_168 VCCIO2D ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
TXDP4  TXDN3 ~ RXDN4  RXDNO ~ RXDP0O ~ RXDP3 ~ RXDP4  RXDP1  PLLIN2 RXP08 ~ RXP0B  RXP07 ~ RXNO5 ~ RXNO4  RXP09  RXN15  RXN16
EXTFB0 CLKPO
MIPI1  GNDA_MIPI  MIPI1 GND MIPIO MIPIO MIPIO  VCCA TR VCCA_TR GPIOR 169 GPIO  VCCABL GPIOT  GPIOT  VCCIO2D  GPIOT GND  VCCIO2E
RXDN2 RXDP1 RXDN2 ~ RXDP2  RXDN4 MREFCLK ~ RXN08 RXNO7  RXN14 RXN09
EXTFB0 CLKNO
MIPI1 MIPI1 MIPI1  DDR_DQ[15]GPIOR_173 GPIOR_174  GND vee GND vce GND VCC  GPIOL 75 GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
RXDP2 ~ RXDN3  RXDN1 CTRL12  CLK15 CTRL5 ~ RXP14  RXP13  RXP12  RXP11 RXN17
GND MIPI1  VCC12A DDR_DQ[13]DDR_DM[1] GPIOR_178 ~ VCC GND vce GND vce GND  GPIOL 73 GPIOL_72 GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP3  MIPI1_RX CLK7 CLK6 RXN13  RXN12  RXN11  RXP17
DDR_DQ[8] VCCIO DDR_DQ[10] DDR_ DDR_DQ[14] VCCIO GND vee GND vee GND VCC  VCCIO1D_ GPIOL_150 GPIOL_151  GND  GPIOL_156 GPIOL_157
_DDR DQ[12] 3D_TR_BR 1E_1F_1G NSTATUS TESTN CBSELO  CBSEL1
DDR_DQ6] DDR_DQ[9] DDR_DQ[11]  VCCIO DDR_  GPIOR_183  VCC GND vce GND vce GND  VCCIO1B_1C GPIOL_14 GPIOL 63 GPIOL 62 GPIOL_66 GPIOL_16
_DDR  DQS[]  CTRL10 cDI2 CTRL1  CTRLO CLKO cDi3
DDR_DM[0] VCCIO DDR_DQJ5] DDR_ DDR_  VCCIO GND vce GND vce GND VCC  VCCIOIA GPIOL_15 GPIOL_17 GPIOL 22 GPIOL_24 GPIOL_20
_DDR D[] DQS_N{]  _DDR PLLINO  EXTFBO  CDI6 cDI7 cDIs
GND  DDR_DQ[3]DDR_DQS[0]DDR_DQ4] ~ GND ~ DDR_VREF  VCC GND vce GND vee GND  GPIOL 08 GPIOL_11 GPIOL 05 GPIOL_12 GPIOL_13 GPIOL_18
CcDIo CBUSO cso CBUS1  CBUS2 [
DDR_DQ[2] DDR_DQ[1] DDR_DQS DDR_DQ[0] DDR_ZQ DDR_CS_N DDR_CKE VCCA BR GPIOB  GPIOB ~ GPIOB  GPIOB GPIOL 01 GPIOL 09 GPIOL 04 GND  CRESET_N CDONE
0] TXP16  TXP14  TXP13  TXN12 cCcK coi csl
cDI3 coi7 coi9
DDR_CK  VCCIO DDRA[0] DDRA[1] VCCIO DDRA[3] GND VCCABR GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GPIOL 00  TMS DO GPIOB
_DDR _DDR TXN16  TXN14  TXN13  TXP12  TXP09  TXPO7 Ss N TXNO2
cDI2 cDI16 coitg cpI23
DDR.CKN GND  DDRA[5] GND DDR_BA2] DDR_A[2] DDR_A6] GPIOR 188 GPIOB GND  VCCIO4E  GPIOB  GPIOB  GPIOB  GPIOB DI GPIOB  GPIOB
PLLIN2  TXN19 TXP1 TXNO9  TXNO7  TXNOS TXNOO  TXPO2
cI22 CDI26
DDR_A[4] DDR_RST_N DDR_A[9] DDR_A[8] DDR_BA[0] DDR_A[13] VCCIO GPIOR 187 GPIOB  VCCIO4E ~ GPIOB  GPIOB GND  VCCIO4F  GPIOB TCK GPIOB  GPIOB
_DDR  pLLNt  TXP19 TXN18  TXN11 TXPO5 TXPOO  TXNO1
coig cDI27
DDR_ODT ~ VCCIO DDR_BA[1] DDR_WE_N VCCIO DDR_A[12] DDR_A[11] GPIOR_186 GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB GPIOB  GPIOB  GPIOB  VCCIO4F  GPIOB
R PLLINO  TXN17  TXP15  TXP18  TXN10  TXNO8 TXNO6  TXPO4  TXPO3 TXPO1
cDI0 cDI5 cDl9 cDI20 CDI24  CDI29 CcDI31
GND DDR_ DDR_ GND  DDR_A[15] DDR_A[14] DDR_A[10] DDR A[7] GPIOB  GPIOB REF_RES 4E GPIOB  GPIOB  GPIOB  GPIOB  GPIOB REF_RES_4F GND
CASN  RASN TXP17  TXN15 TXP10  TXP08  TXPO6  TXNO4  TXNO3
CcDI CDI4 cDI21 CcDI25 CDI28 CDI30
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18

. Configuration or GPIO
. Dedicated Configuration

Bl Occicated JTAG

Multi-Function or GPIO

MIPI

B occicated Poer

Multi-Function, Configuration, .
or GPIO . Dedicated Ground

O GPIO

@ uwosorcrio
@ uFuncion, LvDs,
or GPIO

. LVDS Reference Resistor Pin

Configuration, LVDS,

or

DDR
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Figure 34: 324-Ball FBGA 1/0 Bank Diagram (T55, T85, and T120)

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
Al @ @O e 6 6 6 6 6 o6 o o =h -
GND MIPI1 MIPI MIPIO MIPIO MIPIO MIPIO MIPIO GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT GND
TXDN1  TXDNO ~ TXDP4  TXDP3  TXDNO  TXDP1  TXDN2 ~ RXN29 ~ RXP28  RXP27  RXP24  RXN23  RXN22  RXN21  RXN20  RXP19

CLKN2  EXTFB2 CLKP1
B B
MIPI1 MIPI1 MIPI MIPIO MIPI MIPIO MIPIO MIPI0 GPIOT ~ GPIOT ~ GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
TXDN2 ~ TXDP1  TXDPO ~ TXDN4  TXDN3  TXDPO ~ TXDN1  TXDP2 ~ RXP29  RXN28  RXN27  RXN24  RXP23  RXP22  RXP21  RXP20  RXN19  RXP18
CLKP2  EXTFB2 CLKN1  EXTFB1
cl @ i 0 B B B B E o & [ | H B H 0
MIPI1  VCC12A GNDA_MIPI VCC25A  VCC12A  VCC12A  GNDA_MIP| GNDA_MIPI GPIOR_166 VCCIO2F  GPIOT GND GPIOT ~ VCCIO2F  GND GPIOT  VCCIO2E  GPIOT
TXDP2  MIPI_TX MIPI1  MIPIO_RX MIPIO_TX PLLINO RXN03 RXNO1 RXP02 RXN18
EXTFB1
D D
o 6 o o || o N o O
MIPI1 MIPI1 MIPI1 MIPI1 MIPIO MIPIO  VCC25A  MIPIO  GPIOR_167  GND GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT
TXDN4  TXDP3 ~ RXDP4  RXDPO ~ RXDNO  RXDN3 MIPIO RXDN1  PLLIN1 RXP03 ~ RXNOB ~ RXPO1 ~ RXP05 ~ RXP04  RXN02  RXP15  RXP16
O O 0 O [ J ® O -
MIPI1 MIPI MIPI MIPI1 MIPI0 MIPIO MIPIO MIPIO  GPIOR_168 VCCIO2D ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
TXDP4  TXDN3 ~ RXDN4  RXDNO ~ RXDP0O ~ RXDP3 ~ RXDP4  RXDP1  PLLIN2 RXP08 ~ RXP0B ~ RXP07 ~ RXNO5 ~ RXNO4  RXP09  RXN15  RXN16
EXTFB0 CLKPO
e 0 e N H H o [ | ) H N
MIPI1  GNDA_MIPI  MIPI1 GND MIPIO MIPIO MIPIO  VCCA TR VCCA_TR GPIOR_169 GPIO  VCCA BL GPIOT  GPIOT ~ VCCIO2D  GPIOT GND  VCCIO2E
RXDN2 RXDP1 RXDN2 ~ RXDP2  RXDN4 MREFCLK ~ RXNO8 RXNO7  RXN14 RXN09
EXTFB0 CLKNO
sl e @ € O 6 6 H E B B B B e o o o o o -
MIPI1 MIPI MIPI DDR_  GPIOR_173 GPIOR_174  GND vce GND vee GND VCC  GPIOL.75 GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP2 ~ RXDN3 ~ RXDN1 ~ DQ[5]  CTRL12  CLK15 CTRL5  RXP14  RXP13  RXP12  RXP11 RXN17
T e B e € O B N B B B R e o o o o o ¢
GND MIPI1  VCC12A  DDR_ DDR_  GPIOR 178  VCC GND vce GND vce GND  GPIOL_73 GPIOL_72 GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP3  MIPII_RX  DQ[13] DM([1] CLKT1 CLK7 CLK6 RXN13  RXN12  RXN11  RXP17
@ 0 e € 6 B E E B B R e o n e o .
DDR_ vcelo DDR_ DDR_ DDR_  VCCIO GND vee GND vee GND VCC  VCCIO1D_ GPIOL_150 GPIOL_151  GND  GPIOL_156 GPIOL_157
DQ[8] _DDR DQMO]  DQ[12]  DQ[14] 3D_TR_BR 1E_1F_1G NSTATUS TESTN CBSELO  CBSEL1
x| @ @€ © H e © H EH EH E §E B =B e o o o o
DDR_ DDR_ DDR_  VCCIO DDR_  GPIOR_183  VCC GND vce GND vce GND  VCCIO1B_1C GPIOL_14 GPIOL 63 GPIOL 62 GPIOL_66 GPIOL_16
DQ[6] DQ9] DQ1] _DDR  DQS[]  CTRL10 coi2 CTRL1  CTRLO CLKO coI3
'@ 0 6 ¢ 6 H N B B B E n»m ® 6 6 o o .
DDR_DM[0]  VCCIO DDR_ DDR_ DDR_  VCCIO GND vce GND vce GND VCC  VCCIOIA GPIOL_15 GPIOL_17 GPIOL 22 GPIOL 24 GPIOL_20
_DDR DQ[s] DQ7]  DQS_N[{1]  _DDR PLLINO  EXTFBO  CDI6 cI7 [
vl € € € H e B B B B =B B~ @ (v
GND DDR_ DDR_ DDR_ GND  DDR_VREF  VCC GND vce GND vee GND  GPIOL 08 GPIOL_11 GPIOL_05 GPIOL 12 GPIOL_13 GPIOL_18
DQ3] DQS[O] DQ4] CcDIo CBUSO cso CBUS1  CBUS2 [
O @ O 6 O 6 6 H e o o o [ | N
DDR_ DDR_ DDR_ DDR_  DDR ZQ DDR_CS N DDR CKE VCCA BR GPIOB  GPIOB  GPIOB  GPIOB GPIOL 01 GPIOL 09 GPIOL 04 GND CRESET_N CDONE
DQ[2] DQ[]  DQS_N[0]  DQ[O] TXP16  TXP14  TXP13  TXN12 cCcK coi csl
cDi3 con7 coie
@ 0 € ¢ H 6 H = e o o o o o o -
DDR_CK  VCCIO DDRA[0] DDRA[1] VCCIO DDRA[] GND VCCABR GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOL 00  TMS DO GPIOB
_DDR _DDR TXN16  TXN14  TXN13  TXP12  TXP09  TXPO7 ss_N TXNO2
cDI2 CcDI6 coig cpI23
R R
DDR.CK N GND  DDRA[J] GND DDR_BA2] DDR_A[2] DDR_A6] GPIOR 188 GPIOB GND  VCCIO4E  GPIOB  GPIOB  GPIOB  GPIOB DI GPIOB  GPIOB
PLLIN2  TXN19 TXP11 TXNO9  TXNO7  TXNOS TXNOO  TXPO2
cbi22 CDI26
1O @€ @ 6 © 6 H o 6 H o oo E nm o ® 0 -
DDR_A[4] DDR_RST_N DDR_A[9] DDR_A[8] DDR_BA[0] DDR_A[13] VCCIO GpIOR 187 GPIOB  VCCIO4E  GPIOB  GPIOB GND  VCCIO4F  GPIOB TCK GPIOB  GPIOB
_DDR  pLLNt  TXP19 TXN18  TXN11 TXPO5 TXPOO  TXNO1
coig cDI27
U u
DDR_ODT ~ VCCIO DDR_BA{1] DDR_WE_N VCCIO DDR A[12] DDR_A[11] GPIOR_186 GPIOB  GPIOB  GPIOB ~ GPIOB  GPIOB ~ GPIOB  GPIOB  GPIOB  VCCIO4F  GPIOB
_DDR _DDR PLLINO  TXN17  TXP15  TXP18  TXN10  TXNO8  TXNO6  TXP04  TXPO3 TXPO1
cDio cois cDig cDI20 cDI24 CDI29 CcDI31
/1 &€ € B e 6 o 6 6 6 66 6 o o o o o = |
GND DDR_ DDR_ GND  DDR_A[15] DDR_A[14] DDR_A[10] DDR A[7] GPIOB  GPIOB REF_RES 4E GPIOB  GPIOB  GPIOB  GPIOB  GPIOB REF_RES_4F GND
CASN  RASN TXP17  TXN15 TXP10  TXP08  TXPO6  TXNO4  TXNO3
CcDIM1 CDI4 cDI21 CcDI25 CDI28 CDI30
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Bank 1A Bank 1AVCCIO Bank 2D Bank 2D VCCIO Bank 3A Bank 3AVCCIO @ sankse [ Bank4e vecio [ other Dedicated
Power and Ground
@ sankiB_iC [l san 18_1c vecio @ sank2e [ Bank 2€ vecio @ serk3s [ Bank3B vecio @ cencsr [ Bankar vecio
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Package Outline and Marking
Figure 35: 324-Ball FBGA Package Outline (T55, T85, and T120)
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4. REFERENCE SPECIFICATIONS:
A. AAWW SPEC #001-0531-2234: PACKING OPERATION PROCEDURE
B. AAWW SPEC #001-0519-2062: MARKING

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS

DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C

1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Y14.5M—1994
NOTES: UNLESS OTHERWISE SPECIFIED
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Figure 36: 324-Ball FPGA Package Marking (T55, T85, and T120)

Pin 1 —>@) C3<— Temperature and
-I-ﬁ i o speed grade
T120F324 Device and package code
Lot code —————» U1234501A
Date code ———» A1938 (=)
Origin ———— CHINA

Lead-free category
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400-Ball FBGA Package Specifications

The following figures show the pin, I/0 bank locations, package top-side marking,
and outlines for this package. This is a flip chip package. FPGAs in this package are pin

compatible.

Figure 37: 400-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
GND GPIOT ~ GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT GPIOL_108 GPIOL_109 GPIOL_106 GPIOL_107 GPIOL_105 GPIOL_97 GPIOL_90 GPIOL_88 GPIOL 86  GND
RXN13 ~ RXP13  RXNO5 ~ RXPO5  RXNOB ~ RXPOB  RXPO3 ~ RXP02  RXNO2  CBSELO  CBSEL1
GPIOT  GPIOT  GPIOT  GND GPIOT  GPIOT  VCCIO2A  GPIOT ~ GPIOT ~ VCCIO2A  GPIOT ~ VCCIO1E GPIOL_112 VCCIOTE GPIOL_96 GPIOL_87 VCCIOID GPIOL_73 GPIOL_77 GPIOL_71
RXN16  RXP16  RXN15 RXNO  RXPO8 RXNO3  RXPO4 RXP0O CLK7  CTRLT  CLKS
EXTFB1  EXTFB1 CLKNO  CLKPO
GPIOT ~ VCCIO28  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  VCCIO28  GPIOT  GPIOT  GPIOT  GPIOL_111 GPIOL_110 GPIOL_102 GPIOL_84 GPIOL_93 GPIOL_84 GPIOL_76 VCCIO1D GPIOL_74
RXN18 RXP15  RXP14  RXN14  RXP10  RXN10 RXNO4  RXPO1  RXNOO NSTATUS CTRLG CTRL4
GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT GND  GPIOL_113 GPIOL_114 GPIOL_100 GPIOL_95 GPIOL_92 GPIOL_79 GPIOL 72 GPIOL_63 GPIOL_66
RXP18  RXN21  RXN17  RXP17  RXNT1  RXP11  RXNO9  RXP0S  RXP12  RXNO1 CLK6  CTRL1  CLKO
CLKN1  CLKP1
GPIOT  GPIOT  GPIOT  GPIOT  VCCIO2C ~ GPIOT  GPIOT GND GPIOT ~ GPIOT  GPIOT GPIOL_116 VCCIO1E GPIOL_104 GPIOL_99 VCCIOID GPIOL_75 GPIOL_68 VCCIOIC GPIOL_67
RXP23  RXP21  RXN20  RXP20 RXP19  RXN19 RXN12  RXPO7  RXNO7 CTRL5  CLK2 LK1
EXTFBO  EXTFBO
GPIOT  VCCIO2C ~ GPIOT ~ GPIOT  GPIOT  GPIOR_121 GPIOR_118 VCCA_TR VCCIO2C VCCIO2B VCCIO2A GPIOL_115 GPIOL_117 GPIOL_103 GPIOL_98 GPIOL 85 GPIOL_82 GPIOL 69 GPIOL 64 GPIOL_58
RXN23 RXN22 ~ RXP24  RXN24 MREFCLK PLLINO TEST_N CLK3  CTRL2
EXTFB2  EXTFB2
GPIOT  GPIOT  GPIOT  GPIOR_127 GPIOR_123 GPIOR_119 GPIOR_120  GND GND GND GND GND GND  GPIOL_101 GPIOL_81 GPIOL_89 GPIOL_70 GPIOL_65 GND  GPIOL_56
RXN25 ~ RXP25 ~ RXP22  CLK14  CTRL14  PLLINT  PLLIN2 CLK4  CTRL3
CLKN2  CLKP2
GPIOR_130 GPIOR_131 GPIOR_124 GPIOR_125 VCCIO3C GPIOR_122 GPIOR_126  VCC vee vee vee vee VCC  GPIOL_83 GPIOL_81 VCCIOIC GPIOL 60 GPIOL_62 GPIOL 54 GPIOL_53
CLKM  CLKI0 CTRL13 CTRL12 TR CTRLI5  CLK15 CTRLO
GPIOR_134 GND  GPIOR_135 GPIOR_132 GPIOR_133 GPIOR_128 VCCIO3C ~ GND GND GND GND GND GND  GPIOL_59 GPIOL_57 GPIOL_51 GPIOL_52 GPIOL_47 VCCIOIC GPIOL_50
CTRLI1 CTRL10  CLK9 CLK8  CLKI2 TR
DDR_BA[2] DDR_BA[1] DDR_BA0] 0 GPIOR_128 GPIOR_136 GPIOR_137  V/CC vee vee vee vee VCC  GPIOL_49 GPIOL_45 GPIOL_44 GPIOL_43 GPIOL_42 GPIOL_46 GPIOL_48
EN  CLKI3 CTRLO  CTRL8
DDR_  DDR_ DDR_DQ[12] DDR_ GND  DDR_ODT VCCIO_DDR ~ GND GND GND GND GND GND  GPIOL_41 GPIOL_37 VCCIO1B GPIOL_36 GPIOL_40 VCCIOB GPIOL_39
pai4]  DAM3] RST_N
DDR_DQ[15] GND DDR_DQS_N[1] DDR_  DDR_A[15] DDR_A[13] ~ GND vee vee vee vee vee VCC  GPIOL_21 GPIOL_31 GPIOL_34 GPIOL_32 GPIOL_33 GPIOL_38 GPIOL_35
RAS_N
DDR_DM[1] DDR_ DDR_DQS[1]DDR_A[14] DDR_A[11] DDR_CKE VCCIO_DDR  GND GND GND GND GND GND  GPIOL_17 GPIOL_20 GPIOL_27 GPIOL_30 GPIOL_ 28 VCCIO1B GPIOL_29
D[] EXTFBO  CDIS
DDR_DQ[8] DDR_DQ[9] DDR_DQ[10] DDR_A[12] VCCIO_DDR  DDR_ GND vee vee vee vee vee VCC  GPIOL_10 GPIOL_14 GPIOL_19 GND  GPIOL_22 GPIOL 26 GPIOL_25
CAS_N CDR2  PLLINY coi6
DDR_A[g] VCCIO_DDR DDR_CK DDR_CK_N DDR_A[10] ~DDR_ VCCIO_DDR VCCA_BR ~VCCIO REF_RES_4A GND REF_RES_4BVCCA BL GPIOL 03 VCCIOIA GPIOL_15 GPIOL_16 GPIOL_18 GND  GPIOL_23
csN BR PLLINO  CDI3 coi4
DDR_A[7] DDR_A[9] DDR_A[4] DDR_A6] DDR_A[5] DDR_A[3] GPIOR 141 GPIOR_138 GPIOR 130 GPIOB ~ GPIOB  GPIOB  GPIOB VCCIO4B GPIOL 02 GPIOL_04 GPIOL_05 GPIOL 12 CDONE GPIOL 24
PLLINO  PLLINT  TXN10  TXP10  TXNO5  TXPO5 cs cso  CBUSH coi7
. . cbis  cDi27
DDR_  DDR_DQ[3] DDR_DQ[O] DDR_AD]  GND GPIOB  GPIOB GND GPIOR_140 GPIOB VCCIO4A GPIOB  GPIOB  GPIOB  GPIOB ~ GND  GPIOL 06 GPIOL_11 CRESET_N  TMS
DQS_N[0] TXN17  TXP17 PLLIN2  TXN15 TXNOB  TXPO7  TXP02  TXNOO CBUSO
cpiHo  cDIt coi4 cDi24  CDI23
DDR_DQS[0] GND  DDR DQ[?] DDR_VREF DDR_A[Z] GPIOB  GPIOB  GPIOB  GPIOB GPIOB_TXP15 GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOL 07 GPIOL_13 VCCIO1A  TDO
TXP18  TXN18  TXN19  TXP19 CLKI_CDI5 TXNT1  TXPO6  TXNO7 ~ TXNO2  TXPOO  TXNO3 cBUS2
EXTFB2_CDI9  CDI8 cLk2 cDs  CDI22 cDIzo
DDR_DM[0] DDR_DQ[4] DDR_DQ[1]VCCIO_DDR DDR_A[f] ~GPIOB ~ VCCIO4A GPIOB  GPIOB  VCCIO4A GPIOB  VCCIO4B  GPIOB  GPIOB  VCCIO4B  GPIOB GND  GPIOL 00 GPIOL 01  TCK
TXN14 TXN16  TXP16 TXP11 TXNOB  TXNO4 TXPO3 SS_N ceK
coite cobM2  cpi3 CD20  CDI28 coizt
GND  DDR_DQ[7] DDR_DQ[5] DDR_DQ[6] DDR_ZQ GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOL_08 GPIOL09  TDI GND
TXP14  TXP13  TXN13  TXN12  TXP12  TXP0  TXNO9  TXPOS  TXP04  TXNO1  TXPO1 cDio cor
EXTFB1_CDI17 CDI19  CDI18 cLKo EXTFBO_CDI21 CDI29
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
@ Configuration or GPIO @ Multi-Function or GPIO B Dedicated Power @ LVDS or GPIO ® gr"gﬁFg“o'a"mv LvDs,
- Dedicated Configuration . Multi-Function, Configuration, . Dedicated Ground . Multi-Function, LVDS, DDR
or GPIO or GPIO
[l Dedicated JTAG o GPIO . LVDS Reference Resistor Pin
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Figure 38: 400-Ball FBGA 1/0 Bank Diagram
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1 2 3 4 5 6 7 8 9 10 1 2 13 14 15 16 17 18 19 20
Al @ @O o O |
GND GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT  GPIOL_108 GPIOL_109 GPIOL_106 GPIOL_107 GPIOL_105 GPIOL_97 GPIOL_90 GPIOL_88 GPIOL_86 GND
RXN13 RXP13 RXNO5 RXP05 RXNO6 RXP06 RXP03 RXP02 RXNO02 CBSELO CBSEL1
B | |
GPIOT GPIOT GPIOT GND GPIOT GPIOT VCCIO2A GPIOT GPIOT VCCIO2A GPIOT VCCIO1E GPIOL_112 VCCIO1E GPIOL_96 GPIOL_87 VCCIO1D GPIOL_73 GPIOL_77 GPIOL_71
RXN6  RXP16  RXNIS RXNOS  RXPOS RXNO3  RXPO4 RXPOO CLKT  CTRL7  CLKs
EXTFB1 EXTFB1 CLKNO CLKPO
c
GPIOT  VCCIO28  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  VCCIO2B  GPIOT ~ GPIOT  GPIOT  GPIOL_111 GPIOL_110 GPIOL_102 GPIOL_94 GPIOL_83 GPIOL_84 GPIOL_76 VCCIOID GPIOL_74
RXN18 RXP15 RXP14 RXN14 RXP10 RXN10 RXN04 RXPO1 RXNOO NSTATUS CTRL6 CTRL4
D
e 6 o o | | @
GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GND GPIOL_113 GPIOL_114 GPIOL_100 GPIOL_95 GPIOL_92 GPIOL_79 GPIOL_72 GPIOL_63 GPIOL_66
RXP18  RXN21  RXN17  RXP17  RXNH  RXP11  RXNO9  RXP0S  RXP12  RXNOT CLKe  CTRLI  CLKO
CLKN1 CLKP1
E
e 6 6 6 m o o 1
GPIOT GPIOT GPIOT GPIOT VCClo2C GPIOT GPIOT GND GPIOT GPIOT GPIOT GPIOL_116 VCCIO1E GPIOL_104 GPIOL_99 VCCIO1D GPIOL_75 GPIOL_68 VCCIO1C GPIOL_67
RXP23  RXP21  RXN20  RXP20 RXP1S  RXN19 RXN12  RXPO7  RXNO7 CTRE  CLK2 cLK
EXTFBO EXTFBO
F
GPIOT  VCCIO2C ~GPIOT ~ GPIOT  GPIOT GPIOR_121 GPIOR_118 VCCA_TR VCCIO2C VCCIO2B VCCIO2A GPIOL_115 GPIOL_117 GPIOL_103 GPIOL_88 GPIOL_85 GPIOL_82 GPIOL_69 GPIOL_64 GPIOL_58
RXN23 RXN22 RXP24 RXN24 MREFCLK  PLLINO TEST_N CLK3 CTRL2
EXTFB2  EXTFB2
< ® @ @ O 6 o o Em n~m H N | |
GPIOT GPIOT GPIOT  GPIOR_127 GPIOR_123 GPIOR_119 GPIOR_120 GND GND GND GND GND GND GPIOL_101 GPIOL_91 GPIOL_89 GPIOL_70 GPIOL_65 GND GPIOL_56
RXN25 RXP25 RXP22 CLK14 CTRL14 PLLIN1 PLLIN2 CLK4 CTRL3
CLKN2 CLKP2
H
O ¢ 6 6 L 6 o = nh H N
GPIOR_130 GPIOR_131 GPIOR_124 GPIOR_125 VCCIO3C GPIOR_122 GPIOR_126 vce vce vcc vce vcc vcc GPIOL_83 GPIOL_81 VCCIO1C GPIOL_60 GPIOL_62 GPIOL_54 GPIOL_53
CLK11 CLK10 CTRL13 CTRL12 _TR CTRL15 CLK15 CTRLO
v @ 0 e ¢ ¢ 6 E E h H N
GPIOR_134 GND GPIOR_135 GPIOR_132 GPIOR_133 GPIOR_129 VCCIO3C GND GND GND GND GND GND GPIOL_59 GPIOL_57 GPIOL_51 GPIOL_52 GPIOL_47 VCCIO1C GPIOL_50
CTRL11 CTRL10 CLK9 CLK8 CLK12 _TR
K ¢ ¢ 6 H nh H B
DDR_BA[2] DDR_BA[1] DDR_BA[0] DDR_0 GPIOR_128 GPIOR_136 GPIOR_137 vce vcc vcc vce vcc vcc GPIOL_49 GPIOL_45 GPIOL_44 GPIOL_43 GPIOL_42 GPIOL_46 GPIOL_48
WEN  CLK3  CTRLG  CTRIS
L [ | H N H N
DDR_ DDR_ DDR_DQ[12] DDR_ GND DDR_ODT VCCIO_DDR  GND GND GND GND GND GND GPIOL_41 GPIOL_37 VCCIO1B GPIOL_36 GPIOL_40 VCCIO1B GPIOL_39
a4 Dalt3l RST_N
M H B H N
DDR_DQ[15] GND DDR_DQS_N[1] DDR_  DDR_A[15] DDR_A[13] ~ GND vee vee vce vee vce VCC  GPIOL_21 GPIOL_31 GPIOL_34 GPIOL_32 GPIOL_33 GPIOL_38 GPIOL_35
RAS_N
: E B E B EE GO
DDR_DM[1] DDR_ DDR_DQS[1]DDR_A[14] DDR_A[11] DDR_CKE VCCIO_DDR  GND GND GND GND GND GND  GPIOL_17 GPIOL_20 GPIOL_27 GPIOL_30 GPIOL_28 VCCIO1B GPIOL_29
pari EXTFBO  CDIS
: mEN N
DDR_DQ[8] DDR_DQ[9] DDR_DQ[10] DDR_A[12] VCCIO_DDR  DDR_ GND vee vce vce vee vce VCC  GPIOL_10 GPIOL_14 GPIOL_19 GND  GPIOL_22 GPIOL_26 GPIOL_25
CASN cOR LN cole
" m
DDR_A[8] VCCIO_DDR DDR_CK DDR_CK_N DDR_A[10] DDR_ VCCIO_DDR VCCA_BR VCCIO REF_RES_4A GND REF_RES_4BVCCA_BL GPIOL_03 VCCIO1A GPIOL_15 GPIOL_16 GPIOL_18 GND  GPIOL_23
Cs_! _BR PLLINO cDi3 CDI4
T e O ©o
DDR_A[7] DDR_A[9] DDR_A[4] DDR_A[6] DDR_A5] DDR_A[3] GPIOR_141 GPIOR_138 GPIOR_139 GPIOB GPIOB  GPIOB GPIOB  VCCIO4B GPIOL_02 GPIOL_04 GPIOL_05 GPIOL_12 CDONE GPIOL_24
PLLINO PLLIN1 TXN10 TXP10 TXNO5 TXP05 csl Cso CBUS1 cDi7
CDI26 CDI27
v H o o nN (] e O =N
DDR_ DDR_DQ[3] DDR_DQ[0] DDR_A[0] GND GPIOB GPIOB GND GPIOR_140 GPIOB VCCIO4A GPIOB GPIOB GPIOB GPIOB GND GPIOL_06 GPIOL_11 CRESET_N ™S
DQs_N{o] TXNI7  TXPA7 PLLN2  TXN15 TXNOG  TXPO7  TXPO2  TXNOO CcBUSO
CcDIo CcDIMn CcDI4 CDI24 CDI23
v | | e O o
DDRDQSD] GND ~ DDR_DQ2] DOR_VREF DDR_A[Zl GPIOB  GPIOB  GPIOB  GPIOB GPIOB_TXP15 GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GPIOL_07 GPIOL_13 VCCIOTA  TDO
TXP18 TXN18 TXN19 TXP19 CLK1_CDI15 TXN11 TXP06 TXNO7 TXNO2 TXPOO TXNO3 CBUS2
EXTFB2_CDI9  CDIB cLk2 coRs  cpi22 cDI30
w [ J | |
DDR_DM[0] DDR_DQ[4] DDR_DQ[1]VCCIO_DDR DDR_A[1] GPIOB VCCIO4A GPIOB GPIOB VCCIO4A GPIOB VCClo4B GPIOB GPIOB VCCIO4B GPIOB GND GPIOL_00 GPIOL_01 TCK
TXN14 TXN16 TXP16 TXP11 TXNO8 TXNO4 TXPO3 SS_N CCK
CDI16 cbiz2 cDi3 CDI20 CDI28 CDI31
Y
[ e 6 6 o o [ |
GND DDR_DQ[7] DDR_DQ[5] DDR_DQ[6] DDR_ZQ GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOL_08 GPIOL_09 TDI GND
TXP14 TXP13 TXN13 TXN12 TXP12 TXP09 TXNO9 TXP08 TXP04 TXNO1 TXPO1 CcDIo con
EXTFB1_CDI17 CDI19 cDI1g CLKO EXTFBO_CDI21 CDI29
1 2 3 4 5 6 7 8 9 10 1 2 13 14 15 16 17 18 19 20
Bank 1A Bank 1AVCCIO Bank 2A Bank 2A VCCIO () Bank3c_TR [ Bank 3C_TR vCCIO @ sankan [ Banksavecio

@ sank1B
@ sankic
@ sonc10
@ o<

. Bank 1B VCCIO

. Bank 28
. Bank 2C

. Bank 2B VCCIO
[l Bank 1c vecio . Bank 2C VCCIO
. Bank 1D VCCIO

. Bank 1E VCCIO

Bank 3D

Bank 3D VCCIO

[ other Dedicated
Power and Ground

@ 5ok
O sr
@ sanc1r
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Figure 39: 400-Ball FBGA Package Outline
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4. REFERENCE SPECIFICATIONS:
A. AAWW SPEC #001-0531-2234: PACKING OPERATION PROCEDURE
B. AAWW SPEC #001-0519-2062: MARKING

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS

DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C

1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Y14.5M—1994
NOTES: UNLESS OTHERWISE SPECIFIED

6

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS

THIRD_ ANGLE
PROJECTION

0OO0OO0O0O00D0D0D0000O0OO4400oO0|B

O0O0000000D000D0O00O0O0O0O0OCOO0OO

DECIMAL ANGULAR
X.X £0.1 +1°
X.XX +0.05

X.XXX £0.030

(0.40)
r

-<<<c—cxvzxr—x4_:m*|munw>\,

OO0OO0O0000000D00D00D000O0O0O0OR
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0OO0O0O0O00O00O00O0O0O0O0O0O0O0 O«
OO0OO0O0O00O00O00O00O0O0O0O0O0O0O0 0|
OO0OO0O0O00O00O00O00O0O0O0OO0O0O0O0O0(N
OO0OO0O0O00O00O00O000O0O0OO0O0O0O0 0o
OO0OO0O0O0000O00O00O00O0O0O0O0O0 0w
¢ 0 0000000000000 O0O0O0O0 O~
OO0OO0O0O00O00O00O00O00O0OO0O0O0O0O0Om
OO0OO0O0O00O00O00O0000O0OO0O0O0O0 o0~

OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
OO0OO0O0O0000O00D0D0D0000O0O0OO0O0
O0OO0O0000000D00D00D0D0D0OO0O0O0
0 0000000000000 0O0O0O0O0|w

=
0
o

1 ——l |~—(0.40)

INTERPRET DIM AND TOL PER
- ASME Y14.5M - 1994
Bottom View

400 Solder balls

Figure 40: 400-Ball FPGA Package Marking

Pin 1 —>@) C3 «— Temperature and
Tﬁ i o speed grade
T35F400 Device and package code
Lot code ——» U1234501A
Date code ———» A1938 @
Origin ——» CHINA

Lead-free category
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484-Ball FBGA Package Specifications

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

Figure 41: 484-Ball FBGA Pinout Diagram
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
GND GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT ~ GPIOT ~ GPIOT  GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT GPIOR_167GPIOR_169 GPIOR_174 GPIOR_176  GND
TXPO5  TXNO6  TXPO6  TXPO7  TXP12  TXP14  TXN18  TXP23  TXP25  RXPO1  RXP11  RXNT1  RXN15  RXN18  RXP20  RXP21  PLLIN1 MREFCLK CLK15  CLK13

- EXTFB1
GPIOT  GPIOT  VCCIO2A  GND GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT GND GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  VCCIO3D_ GPIOR_172 GPIOR_175 GPIOR_177 GPIOR_180
TXNO4  TXNOS TXNO7  TXN12  TXN14  TXP18  TXN23  TXN25  RXNO1 RXP13  RXP15  RXP18  RXN20 RXN21 TRBR CTRL13  CLK14  CLK12 CLK9
EXTFB1
GPIOT  GPIOT ~ GPIOT  GPIOT REF_RES_2A GPIOT  GPIOT  VCCIO2B VCCIO2C REF_RES_2C GPIOT ~ GPIOT ~ GPIOT  VCCIO2E  GPIOT ~ GPIOT  VCCIO2F GPIOR_168GPIOR_171 VCCIO3D_ GPIOR_178 GPIOR_182
TXPO4  TXNO2  TXPO3  TXNO3 TXP10 TXN10 RXP04  RXNO4  RXN13 RXN23  RXP23 PLLINO CTRL14 TRBR  CLK1  CTRLI1
GPIOT ~ GPIOT  VCCIO2A  GND  VCCATL VCCIO2B  GND REF_RES_2B GPIOT ~ GPIOT  GPIOT  VCCIO2D  GND GPIOT  GPIOT GND  VCCA_TR GPIOR_168GPIOR_173 GPIOR_179 GPIOR_184 GPIOR_183
TXPO1  TXPO2 TXN21  TXP24  RXNO2 RXN19  RXN22 PLLIN2 CTRL12 ~ CLKI0  CTRLO  CTRL10
CLKN1
GPIOT ~ GPIOL_157 GPIOL_160 GPIOL_164 GPIOL_162 GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT VCCAZTR GND GPIOR_170 GND  GPIOR_181 GPIOR_185
TXNO1  CBSEL1  PLLINT  PLLNO  EXTFB  TXN1  TXP13  TXP16  TXP21  TXN24  RXP02  RXNO9  RXN14  RXP19  RXP22  RXN28 CTRL15 CLK8 CTRL8
CLKNO CLKP1 EXTFB2
GPIOL_151 VCCIO ~ VCCIO GPIOL_156 GPIOL_150 GPIOT ~ GPIOT ~ GPIOT ~ VCCIO2C ~ GPIOT ~ VCCIO2D ~ GPIOT ~ GPIOT ~ VCCIO2E  GPIOT ~ GPIOT ~ GPIOT ~ DDR_ VCCIO_DDR DDR_ VCCIO_DDR  GND
TESTN 1F_1G  1F_1G  CBSELO NSTATUS TXP11  TXN13  TXN16 XP26 RXP09  RXP14 RXN24  RXP28  RXN29  DQ[i5] DQ[14]
CLKPO EXTFB2  CLKN2
GPIOL_136 GPIOL_142 GPIOL_141 GPIOL_138 GPIOL_147 GPIOL_134 GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT ~ VCCIO2F  GPIOT VCCIO_DDR DDR_ ~ DDR_  DDR_  DDR_DM[1]
TXP15  TXN20  TXP22  TXN26  RXP03  RXNO8  RXN12  RXP16  RXP24 RXP29 DQ[2]  DQS[]  DQS_N[1]
. EXTFBO . CLkP2
GPIOL_133 GND  GPIOL_131 GPIOL_121 GND  GPIOL_123 GPIOT ~ GPIOT  GPIOT vee GPIOT  GPIOT  GPIOT  GPIOT GND GPIOT GND DDR.  DDR.  DDR_ DDRDQ[13] GND
TXN1S  TXP20  TXN22 RXNO3 ~ RXP0B  RXP12  RXN16 RXN27 DQ7]  DQ[1]  DAQ[i0]
EXTFBO
GPIOL_119 GPIOL_117 GPIOL_91 GPIOL_88 GPIOL_85 VCCIO GPIOL_115 GPIOL_116  VCC GND vee GND vee GND vce GPIOT VCCIO_DDR DDR_ VCCIO_DDR GND  VCCIO_DDR DDR_DQE]
1D_1E RXP27 DQJ5]
GPIOL_87 GPIOL89 VCCIO GPIOL_79 GPIOL 81 GPIOL_77 GPIOL_76 GPIOL_75  GND vee GND vee GND VCC  GPIOR_188 GND DDR_VREF GND  DDR_DM[0] DDR_DQ[2] DDR_DQ[0] DDR_DQ[e]
1D_1E CTRL7  CTRL6  CTRLS PLLIN2
v@io H B B HE B BN
GPIOL 68 GPIDDBS GPIOL_73 GPIOL_74 GPIOL_71 GPIOL_72 GPIOL_70  GND vee GND vee GND vee GND  GPIOR_187 DDR_CKE DDR_A[1] DDR_DQ[6]DDR_DQJ4] DDR_DQ[3] DDR_ DDR_DQS_N[0]
cLk2 CLK3 CLK7 ~ CTRL4  CLKS CLKE CLK4 PLLINY Das|o]
GPIOL 65 GND  GPIOL_67 GPIOL 64 GND  GPIOL 68 GPIOL 58  VCC GND vee GND vee GND VCC  GPIOR_186 DDR_ VCCIO_DDR DDR_A[0] VCCIO_DDR DDR_A[6] VCCIO_DDR DDR_DQ[1]
CTRL3 CLK1 CTRL2 CLKO PLLINO  CAS_N
GPIOL_62 GPIOL_63 VCCIO GPIOL_56 GPIOL_§3 VCCIO GPIOL_40  GND vee GND vee GND vee GND VCCABR GND DDRA] GND DDRAM] GND DDRCK  GND
CTRLO  CTRU  1B_IC 1B_1C
GPIOL_52 GPIOL_50 GPIOL_51 GPIOL_36 GPIOL 47 GPIOL_45 GPIOL_24 GPIOL 22  GND vee GND vee GND VCC  VCCA BR DDR_CS_N DDR_A[7] DDR_ZQ DDR_A[8] DDR_A[3] DDR_CK_N DDR_A[10]
corr cois
GPIOL 49 GPIOL_15 GPIOL_17 GPIOL_19 VCCIO GPIOL_20 GPIOL_18 GPIOL_16 VCCIO4E ~ GPIOB vee GPIOB  GPIOB  GPIOB  GPIOB  DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_A[g] VCCIO_DDR DDR_A[11]
PLLINO  EXTFBO  PLLINT  1B_1C cois coi4 cpi3 RXNOT RXP0S  RXN15  RXP15  RXN21  RASN Alt4]
CLKPO .
TCK GND TDO  GPIOL_13 GND  GPIOL_14  GND GPIOB  VCCIO4D GPIOB  VCCIOAC — GPIOB  GPIOB  GPIOB  GPIOB GND DDR_BA[1] GND  DDR_A5] DDR_A[12] DDR_A[13] DDR_DQ[17]
cBuS2 coiz ™P18 RXPO1 RXNO9  RXP12  RXP18  RXP21
cDio ° CLKNO ° EXTFB1
™S TDI  VCCIOIA GPIOL_11 GPIOL 05 GPIOL_12 GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  VCCIO4A DDR_WE_NDDR A[15] DDR_ DDR_DQ[16] GND DDR_DQ[19] ~ GND
CBUSO  CSO CBUST  TXN15  TXN18  TXP23  TXN23  RXP0S  RXNOS  RXN12  RXN18 DQ[20]
coit4 cpig ® EXTFB1
GPIOL_09 GPIOL_08 GPIOL_00 CRESET_N CDONE GPIOL 04 GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  VCCIO4B GPIOB  GPIOB  DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_ VCCIO_DDR  DDR_
coi coio SSN csi TXP15  TXNT7  TXP19  TXN25  RXNO3  RXPOS RXP19  RXP29 BA[0] DQ[23] DM[2] Das[2]
cDIt5  CDI10 EXTFBO CLKP1  CLKP2
GPIOL 01 GPIOB  GPIOB  GPIOB VCCA BLREF_RES_4EVCCIO4E GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GND GPIOB  GPIOB DDR_BA[2] DDR_ODT  GND DDR_  DDR_  DDR_ DDR_
ccK TXPO4  TXNO4  TXNO3 TXP17  TXN19  TXP25  RXPO3  RXNOB RXN19  RXN29 DQE22]  DQ@2]  DQ[8]  DAS_N[2]
CDI29  CDI28  CDI30 coitt EXTFBO CLKN1  CLKN2
GPIoB GND  VCCIO4F  GPIOB GND GPIOB  GPIOB GND  VCCIO4D REF_RES 4D GND  VCCIO4C  GPIOB  GPIOB GND  VCCIO4A DDRRST_N DDR_  DDR_ GND DDR_ DDR_
TXNOS TXPO3 TXP13 TXN13 RXN16  RXP16 DQ2s] DM DQ[24]  DQJ25]
CDI26 cDI31 coie  CDI18
GPIOB  GPIOB REF_RES_4F VCCIO4F GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB VCCIO4B GPIOB  GPIOB VCCIO_DDR DDR_  VCCIO_ DDR_DQ[26] VCCIO_ DDR_DQ[27]
TXPO5  TXNOG TXPO8  TXN14  TXN16  TXN22  TXN24  TXN26  RXNOD  RXPO5  RXN10 RXN20  RXP20 DQ[3T]  DDR DDR
CDI27  CDI24 cpi21 cDIt6  CDI12
GND GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  DDR_ DDR.DQ[28] DDR_  DDR_ GND
TXPOS  TXPO7  TXNO7  TXNO8  TXP14  TXP16  TXP22  TXP24  TXP26  RXPOO  RXNO5  RXP10  RXN14  RXP14  RXP28  RXN28  DQ[30] DQS_N[3]  DQs[3]
CDI25  CDI23  CDI22  CDI20  CDH7  CDH3 EXTFB2  EXTFB2
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
@ Configuration or GPIO @ Multi-Function or GPIO B Dedicated Power LVDS or GPIO o Sroggglga“o"' LVDS,
. Dedicated Configuration . Multi-Function, Configuration, . Dedicated Ground Multi-Function, LVDS, DDR

[l Dedicated JTAG

or GPIO

O GPIO

or GPIO

LVDS Reference Resistor Pin
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Figure 42: 484-Ball FBGA 1/0 Bank Diagram

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

A M e 0 O

GND GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT  GPIOR_167 GPIOR_169 GPIOR_174 GPIOR_176 GND
TXPO5 TXNO6 TXP08 TXPO7 TXP12 TXP14 TXN18 TXP23 TXP25 RXPO1 RXP11 RXN11 RXN15 RXN18 RXP20 RXP21 PLLINT MREFCLK  CLK15 CLK13

EXTFB1
s | | e 6 6 6 o o 1
GPIOT GPIOT  VCCIO2A GND GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GND GPIOT GPIOT GPIOT GPIOT GPIOT  VCCIO3D_ GPIOR_172 GPIOR_175 GPIOR_177 GPIOR_180
TXNO4 TXNOS TXNO7 TXN12 TXN14 TXP18 TXN23 TXN25 RXNO1 RXP13 RXP15 RXP18 RXN20 RXN21 TR_BR CTRL13 CLK14 CLK12 CLK9
EXTFB1
C
GPIOT GPIOT GPIOT GPIOT REF_RES_2A GPIOT GPIOT  VCCIO2B VCCIO2C REF_RES_2C GPIOT GPIOT GPIOT VCCIO2E GPIOT GPIOT  VCCIO2F GPIOR_166 GPIOR_171 VCCIO3D_ GPIOR_178 GPIOR_182
TXP04 TXNO2 TXPO3 TXNO3 TXP10 TXN10 RXP04 RXN04 RXN13 RXN23 RXP23 PLLINO CTRL14 TR_BR CLK11 CTRL1
D
@ B B B 6 6 o6 o m m o o 1
GPIOT GPIOT VCCIO2A GND VCCA_TL VCCIO2B GND REF_RES_2B GPIOT GPIOT GPIOT  VCCIO2D GND GPIOT GPIOT GND VCCA_TR GPIOR_168 GPIOR_173 GPIOR_179 GPIOR_184 GPIOR_183
TXPO1 TXP02 TXN21 TXP24 RXNO2 RXN19 RXN22 PLLIN2 CTRL12 CLK10 CTRL9 CTRL10
CLKN1

€ ® ®© 6 6 6 66 66 o o o o o o o o | | ||

GPIOT  GPIOL_157 GPIOL_160 GPIOL_164 GPIOL_162 GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT  VCCA_TR GND GPIOR_170 GND  GPIOR_181 GPIOR_185
TXNO1 CBSEL1 PLLIN1 PLLINO EXTFB TXN11 TXP13 TXP16 TXP21 TXN24 RXP02 RXNO9 RXN14 RXP19 RXP22 RXN28 CTRL15 CLK8 CTRL8
CLKNO CLKP1 EXTFB2

Fl® B B 6 ¢ 6 ¢ 60 H o m 6 O = o o & O m o

GPIOL_151 VCCIO VCCIO  GPIOL_156 GPIOL_150 GPIOT GPIOT GPIOT  VCCIO2C GPIOT  VCCIO2D GPIOT GPIOT VCCIO2E GPIOT GPIOT GPIOT DDR_ VCCIO_DDR DDR_ VCCIO_DDR GND

TESTN 1F_1G  1F.1G  CBSELO NSTATUS TXP11  TXN13  TXN16 TXP26 RXPOS  RXP14 RXN24  RXP28  RXN29  DQ[15] DQ[14]
CLKPO EXTFB2  CLKN2
/® © ®© ®© © ® © © © © © © © © o H O m o o
GPIOL_136 GPIOL_142 GPIOL_141 GPIOL_138 GPIOL_147 GPIOL_134 GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT VCCIO2F GPIOT VCCIO_DDR DDR_ DDR_ DDR_ DDR_DM[1]
TXP15 TXN20 TXP22 TXN26 RXP03 RXNO8 RXN12 RXP16 RXP24 RXP29 DQ[12] Das[1] DQS_N[1]
EXTFBO CLKP2
W ® m ®© © WM ®© © © e W e e e e m e E o o o
GPIOL_133 GND  GPIOL_131 GPIOL_121 GND  GPIOL_123 GPIOT  GPIOT  GPIOT vee GPIOT ~ GPIOT  GPIOT  GPIOT GND GPIOT GND DDR_ DDR_ DDR_ DDR_DQ[13]  GND
TXN15  TXP20  TXN22 RXNO3 ~ RXPO8  RXP12  RXN16 RXN27 DQr]  DQM]  DQ[10]
EXTFB0
|/ ® © © © e m e e m m m E m m m
GPIOL_119 GPIOL_117 GPIOL_91 GPIOL_88 GPIOL_85 VCCIO GPIOL_115 GPIOL_116 vcec GND vcc GND vcec GND vcc GPIOT VCCIO_DDR DDR_ VCCIO_DDR GND 'VCCIO_DDR DDR_DQI8]
1D_1E RXP27 DQs]
| ® @ m © © © ©¢ @ W W m m m =m
GPIOL_87 GPIOL_82 VCCIO GPIOL_79 GPIOL_81 GPIOL_77 GPIOL_76 GPIOL_75  GND vee GND vee GND VCC GPIOR_188 GND DDR_VREF GND DDR_DM[0] DDR_DQ[2] DDR_DQ[0] DDR_DQS]
1D_1E CTRL7 CTRLS CTRL5S PLLIN2
. ' ® © © © © © @ W W m m m m =m
GPIOL_68 GPIOL_69 GPIOL_73 GPIOL_74 GPIOL_71 GPIOL_72 GPIOL_70  GND vee GND vee GND vee GND  GPIOR_187 DDR_CKE DDR_A[1] DDR_DQ[6] DDR_DQJ4] DDR_DQ[3] DDR_ DDR_DQS_N[0]
CLK2 CLK3 CLK7 CTRL4 CLKS CLK6 CLK4 PLLIN1 DQS[0]
o m © e m e e m m N m m m =m o m o m o
GPIOL_65 GND  GPIOL_67 GPIOL_64 GND  GPIOL_66 GPIOL_58  VCC GND vee GND vee GND VCC  GPIOR_186 DDR_ VCCIO_DDR DDR_A[0] VCCIO_DDR DDR_A[6] VCCIO_DDR DDR_DQI1]
CTRL3 CLK1 CTRL2 CLKO PLLINO CAS_N
/@ e m © e m e W WM m m m m =m HE o N o N O N
GPIOL_62 GPIOL_63 VCCIO GPIOL_56 GPIOL_53 VCCIO GPIOL_40 GND vce GND vcc GND vce GND VCCA_BR GND DDR_A[2] GND DDR_A[4] GND DDR_CK GND
CTRLO CTRL1 1B_1C 1B_1C
'® © © © © © ¢ ¢ M W W EH N nm o © 0600 0 o
GPIOL_52 GPIOL_50 GPIOL_51 GPIOL_36 GPIOL_47 GPIOL 45 GPIOL_24 GPIOL_22  GND vee GND vee GND VCC ~ VCCA_BR DDR_CS_N DDR_A[7] DDR ZQ DDR_Ag] DDR_A[3] DDR_CK_N DDR_A[10]
CDI7 CDI6
® © © e H © © e m o W o e e o o m o
GPIOL_49 GPIOL_15 GPIOL_17 GPIOL_19 VCCIO GPIOL_20 GPIOL_18 GPIOL_16 VCCIO4E GPIOB vce GPIOB GPIOB GPIOB GPIOB DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_A[9] VCCIO_DDR DDR_A[11]
PLLINO EXTFBO PLLIN1 1B_1C CDI5S CDI4 CDI3 RXNO1 RXP09 RXN15 RXP15 RXN21 RAS_N Al14]
CLKPO
. n H e M o H O mM 6 0 0 © m o &H
TCK GND TDO GPIOL_13 GND GPIOL_14 GND GPIOB VCCIO4D GPIOB vccio4c GPIOB GPIOB GPIOB GPIOB GND DDR_BA[1] GND DDR_A[5] DDR_A[12] DDR_A[13] DDR_DQ[17]
CBUS2 CDI2 TXP18 RXPO1 RXNO9 RXP12 RXP18 RXP21
e o o o e o o m o °
. ® ® o o m
T™S TDI VCCIO1A GPIOL_11 GPIOL_05 GPIOL_12 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCCIO4A DDR_WE_N DDR_A[15] DDR_ DDR_DQ[16] GND DDR_DQ[19] GND
CBUSO cso CBUS1 TXN15 TXN18 TXP23 TXN23 RXP06 RXNO6 RXN12 RXN18 DQ[20]
CDI14 CDI8 EXTFB1 - . .
v GPIOL_09 GPIOL_08 GPIOL_00 CRESET_N CDONE GPIOL_04 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCCIO4B GPIOB GPIOB DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_
coi CDI0 SS_N csl TXP15 TXN17 TXP19 TXN25 RXNO3 RXP08 RXP19 RXP29 BA[0] DQ[23] DM[2] DQs[2]
CDI15 CcDI10 EXTFBO CLKP1 CLKP2
w ® © o W O H © © © © O W © © © o WM o o 0 o
GPIOL_01 GPIOB GPIOB GPIOB VCCA_BL REF_RES_4E VCCIO4E GPIOB GPIOB GPIOB GPIOB GPIOB GND GPIOB GPIOB DDR_BA[2] DDR_ODT GND DDR_ DDR_ DDR_ DDR_
CCK TXP04 TXNO4 TXNO3 TXP17 TXN19 TXP25 RXP03 RXNO8 RXN19 RXN29 DQ[22] DQ[21] DQ[18] DQS_N[2]
CDI29 CDI28 CDI30 CDI11 EXTFBO CLKN1 CLKN2
v e B E © m e e H m e m H e 6 F M o © o m o o
GPIOB GND VCCIO4F GPIOB GND GPIOB GPIOB GND VCCIO4D REF_RES_4D GND vccelo4c GPIOB GPIOB GND VCCIO4A DDR_RST_N DDR_ DDR_ GND DDR_ DDR_
TXNOS TXPO3 TXP13 TXN13 RXN16  RXP16 DQ[29] DM[3] DQ[24] DQ[25]
CDI26 CDI31 CDI19 CcDI18

“w ® 6 0 m o0 6 6 o6 o o0 o o6 o = o o = o

GPIOB GPIOB REF_RES_4F VCCIO4F GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB vecelo4s GPIOB GPIOB VCCIO_DDR  DDR, VCCIO_ DDR_DQ[26] VCCIO_ DDR_DQ[27]
R DDR

TXPO5 TXNO6 TXP08 TXN14 TXN16 TXN22 TXN24 TXN26 RXNOO RXP05 RXN10 RXN20 RXP20 DQ[31_] DD
CcDI27 CDI24 CDI21 CDI16 CDI12
« i ® ® O © 6 6 6 o o o oo o oo o oo o OO oo oo o N
GND GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB DDR_ DDR_DQ[28] DDR_ DDR_ GND
TXP06 TXPO7 TXNO7 TXNO8 TXP14 TXP16 TXP22 TXP24 TXP26 RXPOO RXNO5 RXP10 RXN14 RXP14 RXP28 RXN28 DQ[30] DQS_N[3] DQs[3]
CDI25 CDI23 CDI22 CDI20 cDI17 CDI13 EXTFB2 EXTFB2
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
Bank 1A Bank 1A VCCIO Bank 2A Bank 2A VCCIO () Bank3E [ vecio_por @ conken [ Bank4avecio
. Bank 1B_1C . Bank 1B_1C VCCIO . Bank 2B . Bank 2B VCCIO Bank 3D_TR_BR Bank 3D_TR_BR VCCIO . Bank 4B . Bank 4B VCCIO
@ canko_tE [l sarnk 1o_tEvecio @) Bank2C [l Bank 2c vecio [ otner Dedicated @ sankac [ Bank4c vecio
Power and Ground
@ senkiF_ic [ ek tF_1Gvecio @) Bank 2D [l ank 20 vecio @ conkap ] Bank4p vecio
‘ Bank 26 . Bank 2E VCCIO . Bank 4E . Bank 4E VCCIO
@ ek [l ank 2F vecio () Bank4F | Bank4F vceiO
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Figure 43: 484-Ball FBGA Package Outline
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4. REFERENCE SPECIFICATIONS:

A. AAWW SPEC #001-0531-2234: PACKING OPERATION PROCEDURE
B. AAWW SPEC #001-0519-2062: MARKING

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS

DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C
M 1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Y14.5M—1994

NOTES: UNLESS OTHERWISE SPECIFIED

THIRD ANGLE
PROJECTION

@ £

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS

0.600) —
( ) Bottom View

484 Solder balls

(0.600)

DECIMAL

X.X 0.1
X.XX +0.05
X.XXX £0.030

ANGULAR
+1°

INTERPRET DIM AND TOL PER
ASME Y14.5M — 1994

0.80

Figure 44: 484-Ball FPGA Package Marking

Pin 1 —@)
e @

TRIQO

T120F484
Lot code ———» U1234501A

Date code ———» A1938
Origin ——» CHINA

)

C3<4— Temperature and

speed grade

Device and package code

Lead-free category
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576-Ball FBGA Package Specifications

The following figures show the pin, I/0 bank locations, package top-side marking,
and outlines for this package. This is a flip chip package. FPGAs in this package are pin
compatible.

Figure 45: 576-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 2
A1 € 6 ¢ 6 6 6 6 6 o6 o6 o6 o o o o o o o o °o o ° 1
GND MIPI1 MIPI1 MIPI1 MIPI1 MIPIO MIPIO MPIO  GPIOT  GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT GND
RXDP1 RXDNO TXDP4 TXDPO TXDP3 TXDP2 TXDN1 RXP28 RXP27 RXP20 RXN12 RXN19 RXNO8 RXNO7 TXP28 TXP27 TXP26 TXN18 TXP15 TXP17 TXP16 TXN14
EXTFB2 CLKN1  EXTFBO
B
MIPI1 MIPI MIPI1 MIPI1 MIPI MIPIO MIPIO MIPIO  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT
RXDN2 RXDN1 RXDPO TXDN4 TXDNO TXDN3 TXDN2 TXDP1 RXN28 RXN27 RXN20 RXP12 RXP19 RXP08 RXPO7 TXN28 TXN27 TXN26 TXP18 TXN15 TXN17 TXN16 TXP14 TXN13
EXTFB2 CLKP1  EXTFBO
c
MPI1  GNDA_MIPI VCC25A_  GNDA_  MIPI MIPIO  VCCi2A_  MIPIl0  GPIOT GND  VCCIO2F VCCIO2E ~ GPIOT GND GPIOT REF_RES2C GND  VCCIO2C VCCIO2B VCCIO28  GND GPIOT
RXDP2 MIPI1 MIPI TXDN2  TXDP4  MIPIOTX  TXDNO  RXN29 RXN17 RXNOS TXP13
CLKN2
D
MPIt  VCC12A_  MIPH  VCC12A_  MIPI MIPIO MIPIO MPIO  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  VCCIO2D GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT GND GPIOT  GPIOT  GPIOT  GPIOT
RXDP4 MIP_TX RXDN3 MIPI_RX TXDP2 ~ TXDN4  RXDN1 ~ TXDPO ~ RXP20  RXP24  RXP21  RXN18  RXP17 RXPOS ~ RXP0S  TXN25  TXN24  TXNOT TXNOS TXNTT TXP12 TXP10
CLKP2 EXTFB1
E
MIPI1 MIPI2 MIPI1 MIPI1 MIPIt  VCC25A_  MIPIO MIPIO GND GPIOT  GPIOT  GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
RXDN4 ~ TXDPO ~ RXDP3  TXDP3  TXDP1 MIPIO RXDP1  RXDNO RXN24  RXN21  RXP18  RXN16  RXN15 ~ RXPO3  RXNOG  TXP25 ~ TXP24  TXPO7  TXNOG  TXPO5 TXPT TXN12 TXN10
EXTFB1
F
® o H 06 o o m O 06 O N
MIPI2 MIPI2  VCC25A  MIPH MIPI MIPIO GNDA  MIPIO  GPIOR_167 GPIOT GND GPIOT  GPIOT  GPIOT  GPIOT  VCCIO2D ~ GPIOT  VCCIO2C ~GPIOT  GPIOT  GPIOT  GPIOT  VCCIO2A  GPIOT
TXDN3 TXDNO _MIPI2 TXDN3 TXDN1 RXDP2 _MIPI RXDPO PLLINT RXN23 RXN11 RXP16 RXP15 RXNO3 TXN20 TXPOO TXP06 TXPO1 TXNO4 TXNO2
G [ |
MPI2  GNDAMIPI MIPI2  VCC12A  MIPI2 MIPIO MIPIO  VCC12A GPIOR 169 GPIOT ~ VCCIO2F  GPIOT ~ VCCIO2E  GND GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  VCCIO2A  GPIOT ~ GPIOT  GPIOT  GPIOT
TXDP3 TXDP2 _MIPI2.RX TXDN1 ~ RXDN2 ~ RXDP4 _MIPIO_RX MREFCLK RXP23 RXP11 RXNOT ~ RXPO4  TXP20  TXN21  TXNOO TXNOT TXPO4  TXNO3  TXP02
"o ®H o H O H o o e mH oo 6 o6 6 o o OB On
MIPI2 GND MIPI2  GNDA_MIPI  MIPI2  GNDA_MIPI MIPIO  GPIOR_172 GPIOR 168 VCCA_TR ~GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT GND GPIOT ~ GND  GPIOL91 GND  GPIOL_162 GPIOT  GPIOL_164
TXDN4 TXDN2 TXDP1 RXDN4 CTRL13 PLLINZ RXN22 RXP14 RXN13 RXNO2 RXPO1 RXNO4 TXP21 EXTFB TXP03 PLLINO
J
MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPIO  GPIOR 173 GPIOR_166 VCCA_TR ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ VCCATL ~GPIOT  GPIOT  GPIOT GPIOL_89 GPIOL 87 GPIOL_150 GPIOL_160 VCCIOD GPIOL_157
TXDP4  RXDN4  RXDN3 ~ RXDN2 ~ RXDP1  RXDPO  RXDP3 ~ CTRLi2  PLLINO RXP22  RXN14  RXP13  RXPO2 RXPOS  TXP23  TXP22 NSTATUS ~ PLLIN1 _1E_1F_1G CBSEL1
CLKPO
«x @ 6 ¢ ¢ ¢ ¢ © ¢ I E R BB HE
GND MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPIO  GPIOR_175 VCCIO3D ~ GND vee GND vee GND vee GPIOT  GPIOT  GPIOT GPIOL_85 GPIOL 88 GPIOL_77 GPIOL_156GPIOL_151 GPIOL_159
RXDP4 RXDP3 RXDP2 RXDN1 RXDNO RXDN3 CLK1: _TR_BR RXNO9 TXN23 TXN22 CTRL7 CBSELO  TEST_N
CLKNO

t H B B B B 6 6 B B R B BB DN

DDR_DM[1] VCCIO GND  VCCIO_DDR  GND VCCIO  GPIOR_182 GPIOR_174 VCCIO3D  VCC GND vee GND vee GND  GPIOL 68 GPIOL 65 GPIOL 67 GPIOL_66 GPIOL 64 VCCIOID ~GPIOL_76 GPIOL 75 GPIOL 74
_DDR _DDR  CTRL1  CLKI5  _TRBR CLK CTRL3  CLK1 CLKO  CTRL2 _1E_1F1G CTRL6 CTRL5  CTRL4

u ® ¢ B R B R B RN
DDR_ DDR_ DDR_ DDR_ DDR_ DDR_  GPIOR_183 GPIOR_176 vee GND vee GND vee GND vee GPIOL_63 VCCIO  GPIOL_69 GPIOL_62 GPIOL_56 GPIOL_72 GPIOL_73 GPIOL_70 GPIOL_71
DQ[10] DQ[12] DQ[13] DQ[14] DQ[15] VREF CTRL10  CLK13 CTRL1 1B_1C CLK3 CTRLO CLK6 CLK 4 CLK5
N H B B
DDR_ DDR_ DDR_ DDR_  GPIOR_184 GPIOR_181 GPIOR_185 GPIOR_179 GPIOR_178 vee GND vee GND vee GND GPIOL_53 GPIOL_49 GPIOL_36 VCCIO GPIOL_24 GPIOL_13 GPIOL_12 GPIOL_09 GPIOL_08
DQ[7] DQI9] DQS_N[1] DQs[1] CTRLY CLK8 CTRL8 CLK10 CLK11 1B_1C coir CcBUS2 cBUST con CDI0
P || || || HE B B B B E B o ®E 0 0 &
DDR_DQJ6]  VCCIO DDR_ VCCIO  DDR_A[3] VCCIO_DDR DDR_A[1] DDR_A[)]  VCC GND vee GND vee GND VCC  GPIOL 22 VCCA BL GPIOL 20 GPIOL_19  TDI GPIOL_11  GPIOL_01 VCCIO1A GPIOL_05
_DDR DQ[11] _DDR cDI6 cDI5 PLLIN1 CBUSO ceK cso
= H [ | [ | || HE B B B B BEEHE ©O 6 6 o nm
GND DDRDQ[8] GND DDRDQ[5] GND  DDRA[2] GND  DDRA[7]  GND vee GND vee GND vce GND  GPIOL_18 GPIOL_16 GPIOL_15 GPIOL_14  TCK ™S GPIOB  GPIOL_00 GPIOL_04
CcDI4 CcDI3 PLLINO CDI2 TXNO9 SS_N csi
T H H ¢ ¢ ¢ ©¢ ¢ 6 o o E =
DDR_DM[0]  DDR_ DDR_ DDR_ DDR_A[9] DDR_A[5] DDR_A[4] DDR_A[6] DDR_A[13] VCCA_BR VCCA_BR GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOL_17  GPIOB GPIOB GND TDO GPIOB CDONE  CRESET_N
DQ[4] DQs[o] DQS_NI[0] RXN24 RXN14 RXP13 RXP03 RXNO02 EXTFBO TXN21 TXP14 TXP09
conz
v || || | | | | e ¢ 6 ¢ 6 ¢ ¢ ¢ O = o =
DDR_DQ[1] VCCIO DDR_DQ[3] VCCIO DDR_A[11] VCCIO DDR_A[8] VCCIO DDR_A[15] DDR_A[14] GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCCIO4E GPIOB GND GPIOB GPIOB
_DDR _DDR _DDR _DDR RXN23 RXP24 RXP14 RXN13 RXNO3 RXP02 TXP22 TXP21 TXN14 TXN16 TXNOS TXPO5
. CDI6 . cbI12 CDI26 coi27
v DDR_DQ[2] GND DDR_DQ[0] DDR_ZQ GND DDR_A[12] GND DDR_A[10]  GPIOB GPIOB GPIOB VCCIO4A GPIOB VCCIO4B GPIOB VCCIo4C GPIOB VCCIO4D  GPIOB GPIOB GPIOB GPIOB  VCCIO4F GPIOB
RXN29 RXN28 RXP23 RXP11 RXN09 TXN22 TXN17 TXP17 TXP16 TXNO8 TXNO2
CLKN2 EXTFB2 CLKNO coI10 coi CcDI13 CDI20
w | | ® o B 6 6 o o n
DDR_DQ[16] DDR_ GND DDR_ DDR_DQS_N[3] DDR_ DDR_CK_N  DDR_ GPIOB GPIOB GND GPIOB GPIOB GND GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB
DQ[17] DQ[18] DQS[3] RST_N RXP29 RXP28 RXP21 RXN11 RXP09 RXNO6 TXN23 TXP11 TXN11 TXN12 TXP08 TXPO4 TXP02
CLKP2 EXTFB2 CLKPO CDI21 CDI29
Y
DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_CK VCCIO_DDR GND GPIOB GPIOB GPIOB VCClo4B GPIOB GPIOB GPIOB GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB
DQ[19] DQs[2) DQ[20] RXN22 RXP22 RXN21 RXP12 RXNO5 RXP06 TXN26 TXP23 TXP10 TXP12 TXPO7 TXNO4 TXNOO
CDI23 CDI28
a [ |
GND DDR_ DDR_ DDR_DQ[23] DDR_ DDR_DQ[22] GND GPIOR_186 GPIOR_187 ~ GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCCIO4D  GPIOB GPIOB VCCIO4E GPIOB GND GPIOB
DM[2] DQS_N[2] DQ21] PLLINO PLLINT RXP25 RXN25 RXN16 RXP15 RXN12 RXP05 RXN04 TXP26 TXN13 TXN10 TXNO7 TXP0O
CcDI18 CDI22
AB
DDR_DQ[24] DDR_ GND  DDR_DQ[25] GND DDR_BA[0] DDR_ODT GPIOR_188 DDR_CS_N VCCIO4A GND GPIOB GPIOB GND vcclo4c GPIOB GND GPIOB GPIOB GND GPIOB VCCIO4F  GPIOB GPIOB
DQ[26] PLLIN2 RXP16 RXN15 RXP04 TXP24 TXP13 TXP15 TXPO3 TXNO1
CDI19 CDI15 CDI31
AC
DDR_DQ[27] VCCIO DDR_DQ[29] VCCIO DDR_DM[3] VCCIO DDR_BA[2] VCCIO DDR_CKE GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOB GPIOB GPIOB GPIOB  GPIOB GPIOB
_DDR _DDR _DDR _DDR RXN27 RXP26 RXP19 RXP18 RXP17 RXNO8 RXNO7 TXN25 TXN24 TXN19 TXN18 TXN15 TXP06 TXNO3 TXPO1
CLKP1 EXTFB1 EXTFBO CDI8 CDI4 CDI25 CDI30
o W
GND DDR_ DDR_DQ[30] DDR_  DDR_BA[1] DDR_ GND DDR_RAS N DDR_ GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  REF_RES GPIOB GPIOB REF_RES  GPIOB REF_RES GND
DQ[28] DQ31] WE_N CAS_N RXP27 RXN26 RXN19 RXN18 RXN17 RXP08 RXPO7 TXP25 _4D TXP19 TXP18 _4E TXNO6 _4F
CLKN1 EXTFB1 EXTFBO [einll] CDI24
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24
@ Configuration or GPIO @ Multi-Function or GPIO B Dedicated Power @ LVDS or GPIO ) C°gf;§1”0’a"°“- LVDs,
. . . . . or
. Dedicated Configuration . Multi-Function, Configuration, . Dedicated Ground . Multi-Function, LVDS, DDR
or GPIO or GPIO
[l Dedicated JTAG © mPI O GPIO @ LVDS Reference Resistor Pin
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Figure 46: 576-Ball FBGA 1/0 Bank Diagram
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
GND MIPI1 MIPI1 MIPI1 MIPI1 MIPIO MIPIO MIPIO GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GND
RXDP1 ~ RXDNO ~ TXDP4  TXDPO ~ TXDP3  TXDP2  TXDN1 RXP28  RXP27  RXP20  RXN12 ~ RXN19  RXNOB  RXNO7  TXP28  TXP27  TXP26  TXN18  TXP15  TXP17 TXP16  TXN14

EXTFB2 CLKN1  EXTFBO
MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 MIPIO MIPIO MIPIO GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT
RXDN2 RXDN1 RXDPO TXDN4 TXDNO TXDN3 TXDN2 TXDP1 RXN28 RXN27 RXN20 RXP12 RXP19 RXP08 RXPO7 TXN28 TXN27 TXN26 TXP18 TXN15 TXN17 TXN16 TXP14 TXN13
EXTFB2 . CLKP1  EXTFBO
MIPI1  GNDA_MIPI VCC25A_  GNDA_ MIPI1 MIPIO VCC12A_ MIPIO GPIOT GND VCCIO2F  VCCIO2E GPIOT GND GPIOT REF_RES_2C GND VCCIO2C VCCIO2B REF_RES REF_RES VCCIO2B GND GPIOT
RXDP2 MIPI1 MIPI TXDN2 TXDP4 MIPIO_TX TXDNO RXN29 RXN17 RXNO5 2B _2A TXP13
CLKN2
MIPI1 VCC12A_ MIPI1 VCC12A_ MIPI1 MIPIO MIPIO MIPIO GPIOT GPIOT GPIOT GPIOT GPIOT VCCI02D GPIOT GPIOT GPIOT GPIOT GPIOT GND GPIOT GPIOT GPIOT GPIOT
RXDP4 MIPI1_TX  RXDN3  MIPI1_RX  TXDP2 TXDN4 RXDN1 TXDPO RXP29 RXP24 RXP21 RXN18 RXP17 RXP05 RXP06 TXN25 TXN24 TXNO7 TXNOS TXN11 TXP12 TXP10
CLKP2 EXTFB1
MIPI1 MIPI2 MIPI1 MIPI1 MIPI1 VCC25A_ MIPIO MIPIO GND GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT
RXDN4 TXDPO RXDP3 TXDP3 TXDP1 MIPIO RXDP1 RXDNO RXN24 RXN21 RXP18 RXN16 RXN15 RXP03 RXNO6 TXP25 TXP24 TXPO7 TXNO6 TXPO5 TXP11 TXN12 TXN10
EXTFB1
MIPI2 MIPI2 VCC25A MIPI1 MIPI1 MIPIO GNDA MIPIO  GPIOR_167 GPIOT GND GPIOT GPIOT GPIOT GPIOT VCCIOo2D GPIOT VCCIO2C  GPIOT GPIOT GPIOT GPIOT  VCCIO2A GPIOT
TXDN3 ~ TXDNO  _MIPI2  TXDN3  TXDN1  RXDP2 _MIPI RXDPO  PLLIN1  RXN23 RXN11 RXP16  RXP15  RXNO3 TXN20 TXPOO  TXPOS  TXPO1 TXNO4 TXNO2
MIPI2  GNDA_MIPI  MIPI2 VCC12A MIPI2 MIPIO MIPIO VCC12A GPIOR_169  GPIOT VCCIO2F GPIOT VCCIO2E GND GPIOT GPIOT GPIOT GPIOT GPIOT VCCIO2A GPIOT GPIOT GPIOT GPIOT
TXDP3 TXDP2 _MIPI2_RX  TXDN1 RXDN2 RXDP4 _MIPI0O_RX MREFCLK  RXP23 RXP11 RXNO1 RXP04 TXP20 TXN21 TXNOO TXNO1 TXP04 TXNO3 TXP02
MIPI2 GND MIPI2  GNDA_MIPI  MIPI2  GNDA_MIPI  MIPI0  GPIOR_172 GPIOR_168 VCCA_TR GPIOT GPIOT GPIOT GPIOT GPIOT GPIOT GND GPIOT GND GPIOL_91 GND GPIOL_162 GPIOT  GPIOL_164
TXDN4 TXDN2 TXDP1 RXDN4 CTRL13 PLLIN2 RXN22 RXP14 RXN13 RXN02 RXPO1 RXNO4 TXP21 EXTFB TXP03 PLLINO
MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPIO  GPIOR_173 GPIOR_166 VCCA_TR GPIOT GPIOT GPIOT GPIOT VCCA_TL GPIOT GPIOT GPIOT  GPIOL_89 GPIOL_87 GPIOL_150 GPIOL_160 VCCIO1D GPIOL_157
TXDP4 RXDN4 RXDN3 RXDN2 RXDP1 RXDPO RXDP3 CTRL12 PLLINO RXP22 RXN14 RXP13 RXP02 RXP09 TXP23 TXP22 NSTATUS PLLINT _1E_1F_1G CBSEL1
CLKPO
GND MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPIO  GPIOR_175 VCCIO3D GND vee GND vee GND vee GPIOT GPIOT GPIOT  GPIOL_85 GPIOL_88 GPIOL_77 GPIOL_156GPIOL_151 GPIOL_159
RXDP4 RXDP3 RXDP2 RXDN1 RXDNO RXDN3 CLK14 _TR_BR RXNO9 TXN23 TXN22 CTRL7 CBSELO TEST_N
CLKNO
DDR_DM[1]  VvCCIO GND  VCCIO_DDR  GND VCCIO  GPIOR_182 GPIOR_174 VCCIO3D vce GND vce GND vce GND GPIOL_68 GPIOL_65 GPIOL_67 GPIOL_66 GPIOL_64 VCCIO1D GPIOL_76 GPIOL_75 GPIOL_74
_DDR _DDR CTRL11 CLK15 CLK2 CTRL3 CLK1 LKO CTRL2 _1E_1F_1G TRLE CTRLS CTRL4
DDR_ DDR_ DDR_ DDR_ DDR_ DDR_  GPIOR_183 GPIOR_176 vce GND vce GND vce GND vee GPIOL_63 VCCIO GPIOL_69 GPIOL_62 GPIOL_56 GPIOL_72 GPIOL_73 GPIOL_70 GPIOL_71
DQ[10] DQ[12] DQ[13] DQ[14] DQ[15] VREF CTRL10 CLK13 CTRL1 1B_1C CLK3 CTRLO CLK6 K4 CLKS
DDR_ DDR_ DR_ DDR_  GPIOR_184 GPIOR_181 GPIOR_185 GPIOR_179 GPIOR_178 vee GND vee GND vee GND GPIOL_53 GPIOL_49 GPIOL_36 VCCIO GPIOL_24 GPIOL_13 GPIOL_12 GPIOL_09 GPIOL_08
bQ[7] DQE]  DQS_N[1]  DQS[1] CTRLY LK8 CTRL8 CLK10 CLK11 1B_1C coi7 CBUS2 BUST coit CDI0
DDR_DQ[6] VCCIO DDR_ VCCIO  DDR_A[3] VCCIO_DDR DDR_A[1] DDR_A[0] vee GND vee GND vee GND vee GPIOL_22 VCCA_BL GPIOL_20 GPIOL_19 TDI GPIOL_11  GPIOL_01 VCCIO1A GPIOL_05
_DDR DQ[11] _DDR CDI6 CDIS PLLIN1 CBUSO CCK Ccso
GND DDRDQIS] GND DDRDQ[5] GND  DDRA[2] GND  DDRA[7]  GND vee GND vee GND vee GND  GPIOL_18 GPIOL_16 GPIOL_15 GPIOL_14  TCK ™S GPIOB  GPIOL_00 GPIOL_04
CDI4 CcDI3 PLLINO CDI2 TXNO9 SS_N csi
DDR_DM[0] DDR_ DDR_ DR_ DDR_A[9] DDR_A[5] DDR_A[4] DDR_A[6] DDR_A[13] VCCA_BR VCCA_BR GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOL_17  GPIOB GPIOB GND TDO GPIOB CDONE  CRESET_N
DQ[4] DQs[o0] DQS_NI[0] RXN24 RXN14 RXP13 RXP03 RXNO02 EXTFBO TXN21 TXP14 TXP09
conr
DDR_DQ[1] VCCIO DDR_DQ[3] VCCIO DDR_A[11] VCCIO DDR_A[8] VCCIO DDR_A[15] DDR_A[14] GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCCIO4E GPIOB GND GPIOB GPIOB
_DDR _DDR _DDR _DDR RXN23 RXP24 RXP14 RXN13 RXNO3 RXP02 TXP22 TXP21 TXN14 TXN16 TXNOS TXPO5
. CDI6 . CDI12 CDI26 CDI27
DDR_DQ[2] GND DDR_DQ[0] DDR_ZQ GND DDR_A[12] GND DDR_A[10]  GPIOB GPIOB GPIOB VCCIO4A GPIOB VCCIo4B GPIOB VCCIO4C GPIOB VCCIO4D  GPIOB GPIOB GPIOB GPIOB  VCCIO4F GPIOB
RXN29 RXN28 RXP23 RXP11 RXNO9 TXN22 TXN17 TXP17 TXP16 TXNO8 TXNO2
CLKN2 EXTFB2 CLKNO col1o coi CDI13 CDI20
DDR_DQ[16] DDR_ GND DDR_ DDR_DQS_N[3] DDR_ DDR_CK_N  DDR_ GPIOB GPIOB GND GPIOB GPIOB GND GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB
Wl DQ[18] DQS[3] RST_N RXP29 RXP28 RXP21 RXN11 RXP09 RXNO6 TXN23  TXP11 TXN11 TXN12 TXP08  TXPO4 TXP02
CLKP2 EXTFB2 CLKPO CDI21 CDI29
DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_CK VCCIO_DDR GND GPIOB GPIOB GPIOB VCClo4B GPIOB GPIOB GPIOB GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB
DQ[19] DQs[2) DQ[20] RXN22 RXP22 RXN21 RXP12 RXNO5 RXP06 TXN26 TXP23 TXP10 TXP12 TXPO7 TXNO4 TXNOO
CDI23 CDI28
GND DDR_ DDR_ DDR DQ[23] DDR_ DDR_DQ[22] GND  GPIOR 186 GPIOR 187 GPIOB ~ GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  VCCIO4D GPIOB  GPIOB  VCCIO4E  GPIOB GND GPIOB
DM[2l  DQS_Ni2] DQp21] PLLINO  PLLINt ~ RXP25 ~ RXN25  RXN16  RXP15  RXN12  RXPO5  RXNO4  TXP26 TXN13 TXN10 TXNOT TXPOO
. . CDI18 . CDI22
DDR_DQ[24] DDR_ GND  DDR_DQ[25] GND DDR_BA[0] DDR_ODT GPIOR_188 DDR_CS_N VCCIO4A GND GPIOB GPIOB GND vcclo4c GPIOB GND GPIOB GPIOB GND GPIOB VCCIO4F  GPIOB GPIOB
DQ[26] PLLIN2 RXP16 RXN15 RXP04 TXP24 TXP13 TXP15 TXPO3 TXNO1
CDI19 CDI15 CDI31
DDR_DQ[27] VCCIO DDR_DQ[29] VCCIO DDR_DM[3] VCCIO DDR_BA[2] VCCIO DDR_CKE GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB
_DDR _DDR _DDR _DDR RXN27 RXP26 RXP19 RXP18 RXP17 RXNO8 RXNO7 TXN25 TXN24 TXN19 TXN18 TXN15 TXP06 TXNO3 TXPO1
CLKP1 EXTFB1 EXTFBO feinll:} CDI4 CDI25 CDI30
GND DDR_ DDR_DQ[30] DDR_  DDR_BA[1] DDR_ GND DDR_RAS_N DDR_ GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB REF_RES  GPIOB GPIOB  REF_RES GPIOB  REF_RES GND
DQ[28] DQ[31] WEN CAS_N RXP27 RXN26 RXN19 RXN18 RXN17 RXP08 RXP0O7 TXP25 TXP19 TXP18 4E TXNO6 _4F
CLKN1 EXTFB1 EXTFBO CcDI9 CDI24
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Bank 1A Bank 1AVCCIO Bank 2A Bank 2A VCCIO () Bank3A @ sanksa [ Bank4avccio [ other Dedicated

. Bank 1B_1C

. Bank 1D_1E_1F_1G . Bank 1D_1E_1F_1G
vcceio

. Bank 1B_1C VCCIO

@ sarnk2s
[ S
@ sank20
@ sanc2e
@ sancoF

[ sank28 vecio
[l sank2c vecio
[l 5ank 20 vecio
[l Bank2e vecio

[l sank2F vecio

@ Barnk3s
@ sanksc
@ sank3p
@ Bank3E

@ senkie
@ sankac
@ senkép
@ sonkie
(@) Bank4F

[ sank 4B vecio

[ Bank4c vecio

[l sank 4D vecio

[l sank <€ vecio

[ Bank4F vecio

Power and Ground

Bank 3D_TR_BR

Bank 3D_TR_BR VCCIO
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Figure 47: 576-Ball FBGA Package Outline
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4. REFERENCE SPECIFICATIONS:
A. AAWW SPEC #001-0531-2234: PACKING OPERATION PROCEDURE
B. AAWW SPEC #001-0519-2062: MARKING

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS

DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C

1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Y14.5M—1994
NOTES: UNLESS OTHERWISE SPECIFIED

THIRD ANGLE
PROJECTION

6

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS

~E=<C AW O==Er < IT o MMe oo >

DECIMAL ANGULAR
X.X £0.1 +1°
X.XX +0.05

X.XXX +£0.030

INTERPRET DIM AND TOL PER
ASME Y14.5M — 1994

0000490000000 000000000O0 |
O00000000000|00000000000O0 =
O00000000000I0OOO0OOODOO0OD0O0OO
O0O0O00000000O0I0OO0O0OO0OO0OO0O0OO0D00O0 [
O00000000000I0O0O00O0OO000000O0 =
O00000000000I0OO0O0OO0OO0OO0OD0OO0O0O0O0OO
0 0000000000000 000O00O000O0
O00000000000I0OO0OO0OO0OO0OD0OO0O0O0O0OO
O0O0O000000000I0ODOOOOODOO0OD0O