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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 I/O 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 0.4
81-ball FBGA 5x5 0.5
T20 FPGAs
80-ball WLCSP ‘ 45x3.6 ‘ 0.4
T8/T20 FPGAs
144-pin LQFP ‘ 20 x 20 ‘ 0.5
T13/T20 FPGAs
100-pin LQFP 14 x 14 0.5
169-ball FBGA 9x9 0.65

T13/T20/T35 FPGAs

256-ball FBGA 13x13 0.8
T20/T35 FPGAs

324-ball FBGA 12x12 0.65
400-ball FBGA 16 x 16 0.8

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

Trion Packaging User Guide

Elitestek provides pinout files for Trion® FPGAs. For each device/package combination, these
files contain the pin name, I/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/0 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 /O for user function. User I/O pins are single-ended.
x: Indicates the bank (L or R)
n: Indicates the GPIO number.
GPIOXx_n_yyy GPIO 1/0 Multi-function, general-purpose I/O. These pins are single ended. If these
GPIOx_n_yyy zzz Multi-Function pins are not used for their alternate function, you can use them as user I/O
GPIOx_zzzn pIns. ) )
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 110 LVDS transmitter (TX). n: Indicates the number.
RXNn, RXPn LVDS 110 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 |/O after configuration.

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

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).

Pins Direction Description External Weak
Pull- Up/
Pull Down
Requirement

CDONE 1/0 Configuration done status pin. CDONE is an open drain output; connect it to Pull up
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 tcreset 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 the TAP Pull up
input pins (TMS and TDI). The falling edge clocks out signals through the TAP
TDO pin.

TMS Input JTAG test mode select input (TMS). The 1/O sequence on this input controls Pull up
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 the Pull up
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 fed from Pull up

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/O.

Pins Direction Description Use External
Weak Pull-Up
CBUS[2:0] Input Configuration bus width select. CBUS has an internal weak pull- Pull up or
up. However, Elitestek recommends that you use an external pull down®
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 configuration Pull up or
mode is enabled). pull down (©)
CCK 1/0 Passive SPI input configuration clock or active SPI output configuration Optional pull up
clock (active low). Includes an internal weak pull-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 110 nis a number from 0 to 31 depending on the SPI configuration. Optional pull up
0: Passive serial data input or active serial output. if required by
. . . L external load
1: Passive serial data output or active serial input.
n: Parallel I/O.
In multi-bit daisy chain connection, the CDI (31:0) connects to the data bus
in parallel.
CSl Input Chip select. Pull up
0: The FPGA is not selected or enabled and will not be configured.
1: Selects the FPGA for all configuration modes. CSI must remain high
throughout all configuration modes.
CSO Output Chip select output. Selects the next device for cascading configuration. N/A
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 1/0 SPI configuration mode select. The FPGA senses the value of SS_N when | Pull up or pull down
it comes out of reset (i.e., CRESET_N transitions from low to high).
0: SPI Passive mode; connect to external weak pull down.
1: SPI Active mode; connect to external weak pull up.
In active configuration mode, SS_N is an active-low chip select to the flash
device (CDIO - CDI3).
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 user N/A

configuration.
F49 and F81 packages only.

(2)
3)

Optional for x1 mode.
Not applicable to single-image or remote update.

www.elitestek.com
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Table 5: MIPI Pinouts (Dedicated)

n Indicates the number. L indicates the lane

Trion Packaging User Guide

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_MIPI1_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 110 MIPI differential transmit data lane.
MIPIn_TXDNL
MIPIn_RXDPL MIPI 110 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] I/0 Data bus to/from the memories.
DDR_DM[n] Output Active-high data-mask signals to the memories.
DDR_DQS_Ni[n] /0 Differential data strobes to/from the memories.
DDR_DQS|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 110 Reference voltage.
DDR_ZQ 110 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.

www.elitestek.com 7
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49-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 1: 49-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7
@ H O o O W O |
VCCA_PLL GND CTRL2 NSTATUS GPIO GND GPIO
sl H & o O m O |=
GND \elelle] CLK2 PLLIN GPIO \elelle] GPIO
c/  ®© e H mH O o ¢
GND CTRLO CLKO vee GND GPIO CTRL7

CBUS1
o il © e 0 H e o -
\elelle] cDI3 CTRL1 GND vee CBUSO CTRL7
CBUS2
el @ e O H -
coI7 cDI2 cDI6 CLK4 CTRL4 CLK6 GND
CBSEL1
Fl @ H O © F
coi1 cplo ccK CDONE GPIO CBSELO vcelo
| @ H O c
cDI5 cDl4 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
W)

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

www.elitestek.com 9



Figure 4: 49-Ball FBGA Package Outline
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Top View o 2X)
[6]
TERMINAL A1 3.00
CORNER
INDEX AREA
Side View
Vi
300
Y
] o400 &
20.2520.05
r @015 W[c[AlB]
+—1 [¢]z00s @|c
, A1BALL PAD CORNER s
Bottom View (BOTTOM BALL MAP) f
6 4 2
7 5 3 1
OO0 0O0O |-
@ OO0000O0 5 SEATING PLANE
OO0OO0OOO0OO|: (619 Now,)
O O OOO0O0OO0 P 0.45+0.05 —s=| -
OO0OO0OOO0OO | | 0.85£0.10
$ OO0OO0OO0OO0OO] -
G
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49 SOLDERBALLS

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, I/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

A B C D E F G H J K
1 0 & e 6 6 6 6 o6 1= 1
GND VCCA_TL GPIOL_69_  GpIOL_70 GPIOL_71_  GPIOL_25_  GPIOL_24_  GPIOL_13_  GPIOL_08_ GND
CBSEL1 CBSELO  NSTATUS CLK1 CLKO cDI3 cDIo
o @ 6 6 O o6 o6 o o o ?
GPIOL_74_  GPIOL_72_ MIPIO_ MIPIO_ GPIOL_46 GPIOL_21_  GPIOL_20_ GPIOL_12_  GPIOL_09_ GPIOL_01_CCK
PLLINO EXTFBO_ RXDPO RXDP1 CTRL1_CDI5 CTRLO_CDI4 CDI2 cDI
CDI14
o ¢ ¢ 6 B B ®F =® o 3
VCC12A_ VCC25A_ MIPIO_ MIPIO_ MIPIO_ vce VCCIO1B_ TDO DI GPIOL_00_
MIPIO_RX MIPIO RXDNO RXDN1 RXDP2 1C_1D_1E SS_N
‘' @ B 6 B B = = B B )
MIPIO_ MIPIO_ GNDA_MIPI MIPIO_ vece GND TCK ™S VCCIO1A CRESET_N
RXDN3 RXDP3 RXDN2
‘' ® © ¢ H H B R 6o o n °
MIPIO_ MIPI1_ MIPI_ GNDA MIPI GND vee VCCIO3D_  GPIOR_117_ GPIOR_123_  CDONE
RXDN4 TXDPO TXDNO - 3E_4A 4B CTRL14 CLK12_CDI20
°°® ® o H m B & & O O
MIPIO_ MIPI1_ MIPI1_ VCC12A_ vce VCCIO3A_  GPIOR_79_ GPIOR_122_ GPIOR_154  GPIOR_155
RXDP4 TXDN1 TXDP1 MIPI1_TX 3B_3C EXTFB1_ CLK13_
CDI30 CDI21
e & & 6 6 6 o6 o o o 7
MIPI1_ MIPI1_ MIPI1_ MIPI1_ GPIOR_76_  GPIOR_77_ GPIOR_116_ GPIOR_133_ GPIOR_151_ GPIOR_158_
TXDN4 TXDP4 TXDN2 TXDP2 PLLINO PLLIN1 CTRL15 CcDI18 CBUSO TEST_N
‘'"n & 6 N 6 6 6 6 o B~ °
GND MIPI1_ MIPI1 VCCA_TR GPIOR_81_ GPIOR_78_  GPIOR_132_ GPIOR_149_  GPIOR_150_
TXDN3 TXDP3 - MREFCLK EXTFBO_CDI31 CDI19 CBUS2 CBUS1
A B C D E F G H J K

O GPIO

. Configuration or GPIO . mugl';fgnctlon, Configuration,

@ wuti-Function or GPIO

@ i

. Dedicated Configuration . Dedicated Power

[l Dsdicated uTAG

. Dedicated Ground
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Figure 6: 80-Ball WLCSP I/0 Bank Diagram
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. Bank 1A
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. Other Dedicated Power and Ground

Figure 7: 80-Ball WLCSP Package Marking
Pin 1—>@

B0O01<—— LotID

C038C3<«——— Speed grade
e

T— Temperature
Work week

Year
Device code

. Bank 2B VCCIO . Bank 3D, 3E

. Bank 1A VCCIO . Bank 2A . Bank 2AvCCIO () Bank3A, 38, 3C . Bank 3A, 3B, 3C

. Bank 3D, 3E
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81-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 9: 81-Ball FBGA Pinout Diagram
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. Configuration or GPIO . Multi-Function or GPIO . Dedicated Power
’ . Multi-Function, Configuration I
. Dedicated Configuration or GPIO ! 9 ! . Dedicated Ground

[ Dedicated uTAG O GPIO
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Trion Packaging User Guide

Figure 10: 81-Ball FBGA 1/0 Bank Diagram
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. Bank 1A . Bank 1A VCCIO . Bank 2A . Bank 2A VCCIO
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. 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
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Side View
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SIDE VIEW

1. Al 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 define by the spherical crowns of the solder balls.
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4. Reference specifications:
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A. AWW SPEC # 001-2234: Packing Operation Procedure
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, I/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
SPICS 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 p— o B oo 66 GPIOR_122_CLK13_CDI21
VCCIO1A_1B_1C 1 Configuration or GPIO Dedicated ground 65 GPIOR_123_CLK12_CDI20
TDO 12 ) o 64 VCe
- Dedicated Configuration GPIO
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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 wulti-Function, Configuration, 58 GPIOR_150_CBUS1
GPIOL_08_CDIO 19 or GPIO 57 GPIOR_151_CBUSO
CRESET_N 20 56 [ GPIOR_154
VCCIO1A_1B_1C 21 55 [——1 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 I/0 Bank Diagram
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Figure 15: 100-Lead LQFP FPGA Package Marking

Pin 1 —>@)

TRIO

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

Assembly code, date code —— > B2310

Origin ——— > TAIWAN

C4<— Temperature and
speed grade

Trion Packaging User Guide

vce
GPIOR_87_CDI29
GPIOR_88_CDI28
VCCA_TR
GPIOR_94_CDI27
GND

VCCIO3B_3C
GPIOR_116_CTRL15
GPIOR_117_CTRL14

GPIOR_122_CLK13_CDI21
GPIOR_123_CLK12_CDI20

vce
GPIOR_132_CDI19
GPIOR_133_CDI18
GND

VCCIO3D_3E
GPIOR_149_CBUS2
GPIOR_150_CBUS1
GPIOR_151_CBUSO
GPIOR_154
GPIOR_155
GPIOR_157_PLLIN
GPIOR_158_TEST_N
GPIOB_CLKNO
GPIOB_CLKPO

www.elitestek.com

18



Top View 4%
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DETAIL F
SCALE: 20/1

1.

SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A — | =1 16
STAND OFF Al 005 | -——— | a.15
MOLD THICKNESS A2 135 | 1.4 | 1.45
LEAD WIDTH(PLATING) b 047 | 02 [o0.27
LEAD WIDTH b1 047 | ——— [ 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 [ 075
FOOTPRINT L1 1 REF
0 o0 [ 35 7
o1 [ —
02 n [ 12 | 13
63 n [ 12 |3
R1 008 | —— | ——
R2 0.08 | —— | 0.2
s 02 | ——— | ——
PACKAGE EDGE TOLERANCE| aaa 0.2
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.08
MOLD FLATNESS eee 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.

& EXACT SHAPE OF EACH CORNER IS OPTIONAL.

PLAT\NG\ BASE METAL
T

cl ¢

SECTION G—-G
SCALE: 100/1
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144-Lead LQFP Package Specifications

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

Figure 17: 144-Lead LQFP Pinout Diagram
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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
vce vce
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GPIOL_24_CLKO Legend GND
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vCe Dedicated JTAG GPIO GPIOR_132_CDI9
VCCIO1A GPIOR_133_CDI18
TDO Multi-Function or GPIO LVDS or GPIO vce
™S GPIOR_135_CDI17
TTCDKI Multi-Function, Configuration, LVDlS Refe':rence gE:g:ﬂ SS—CDHG
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 I/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 38, 3C GPIOR_112_CDI23
GND 9 GPIOR_113_CDI22
GPIOL_32_CTRL4_CDI7 [] Bank1AVvCCIO [] Bank3B_3C vCCIO 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 [ Bank 1BVCCIO [ Bank 3D veeio GND
GPIOL_22_CTRL2 GPIOR_123_CLK12_CDI20
GPIOL_21_CTRL1_CDI5 GPIOR_125_CLK10
GPIOL_20_CTRLO_CDI4 B Bank1C, 1D I Bank 3E VCCIO3D
GPIOL_13_CDI3 GPIOR_128_CTRL11
GPIOL_12_CDI2 [ Bank 1C_1D VCCIO [ Bank 3E vccio GPIOR_129_CTRL10
VCCIOB VCCIO3E
vee GPIOR_132_CDI19
VCCIO1A Bank 1E Bank 4A GPIOR_133_CDI18
DO vce
™S | | Bank 1E VCCIO Bank 4A VCCIO GPIOR_135_CDI17
TCK GPIOR_136_CDI16
DI GPIOR_138
GPIOL_09_CDI1 Bank 3A I 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
C4<— Temperature and

° @ speed grade
TRIQ

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

Pin 1 —>@

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

PINT CORNER—

(o]
- ‘ SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A — | —— [ 16
144 - 7 100 STAND OFF Al 0.05 | —— | 0.15
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 cl 0.09 [ ——— [ 016
X D 22 BSC
Y E 22 BSC
BODY SIZE X o 20 BSC
Y =] 20 BSC
LEAD PITCH c 0.5 BSC
L 0.45 [ 06 | 075
FOOTPRINT L 1 REF
0 o [35 ] 7
ol o | — | —
02 [ 12 | 13
03 [ 1z | 15
R1 008 | —— | ——
Rz | 008 | —— | 02
§ 02 | — | —-
PACKAGE EDGE TOLERANCE| _aaa 0.1
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.08
MOLD FLATNESS cee 0.05
{o1] NOTES
X[Bleal {07 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

Y

AWJ

DETAIL
SCALE: 20/

GAUGE PLANE

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

Th
EN

SECTION G-G
SCALE: 100/1
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169-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: 169-Ball FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 " 12 13
Al & 6 6 6 o o 66 o o6 o B |-
GND MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI1_ MIPI1_ MIPI1_ MIPI1_ MIPI1_ GND
TXDPO TXDP2 TXDP4 RXDNO RXDN2 RXDN4 TXDNO TXDP2 TXDP4 RXDNO RXDN2
B B
¢ 6 6 6 6 66 6 o6 o6 o o o o
GPIOL_75  MIPIO_ MIPIO_ MIPI_O MIPIO_ MIPIO_ MIPIO_ MIPI1_ MIPI1_ MIPI1_ MIPI1_ MIPI1_ MIPI1_
_PLLIN1 TXDNO TXDN2 TXDN4 RXDPO RXDP2 RXDP4 TXDPO TXDN2 TXDN4 RXDPO RXDP2 RXDN4

1
cl e H o o o 6 o6 o o m 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
_CDI5
D D
® 6 H 6 6 6 6 66 o6 o = o o
GPIOL_69 GPIOL_70 GNDA_MIPI  MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI1_ MIPI1_ MIPI1_  GNDA_MIPI  MIPI1_  GPIOR_76
_CBSEL1 _CBSELO TXDN1 TXDN3 RXDN1 RXDN3 TXDN1 TXDN3 RXDN1 RXDN3  _PLLINO
1) (@)

‘| 0" m H B B B EEEOBRN :
o L4 @
GPIOL_20 GND GPIOL_74 VCC  GNDA _MIPI VCC12A_ VCC25A_  VCC12A_  VCC25A_  VCC12A_ GPIOR 85  GND  GPIOR_78
_CTRLO _PLLINO MIPIO_RX  MIPIO_  MIPI1_TX MIPI_  MIPI1_RX _EXTFBO
_CDI4 1) _CDI31
F1® © ' M B B H B B B o o o -
GPIOL_12 GPIOL_21 GPIOL_72 VCCIO1E GND GND vee GND VCC  VCCIO3A 3B GPIOR_81 GPIOR_77 GPIOR_119
_cDI2 _CTRL1  _EXTFBO _MREFCLK _PLLIN1 _CTRL12

_CpIs _CDI4 %
s/ @ © & H H H H H B B O'e o -
TDO GPIOL_13 GPIOL_25 VCCA_TL vee GND GND vee el VCCA_TR GPIOR_88 GPIOR_120 GPIOR_150
_CDI3 _CLK1 _CDI28  _CLK15  _CBUS1
H H
HE B &6 B B B B B B B &6 & O
TCK ™S GPIOL_24 VCCIO1B_ VCCIO4B vce VCCIO4A  VCCIO4A  VCCIO4A VCCIO3C_ GPIOR_121 GPIOR_158 GPIOR 155
_CLKO 1C_1D 3D_3E _CLK14  _TESTN
v/ @ @ B H H B B B B B o o o .
GPIOL_08 GPIOL_09 DI VCCIO1A  VCCIO4B vce GND GND VCCIO4A  VCCA BR GPIOR_151 GPIOR_157 GPIOB_
_cDio _coit _CBUSO  _PLLIN RXP12_
EXTFBO
«x @ 0 0 & & 6 0 0 6 o o6 =E o «
GPIOL_01 GND  CRESET_N GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
_ccK TXPO3 TXP06 TXP09 RXNOO RXN02 RXP04 RXP06 RXP08 RXN12_
EXTFBO
e B e e ¢ 6 6 6 6 o o 0 o .
GPIOL_00 CONDONE GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
_ss TXNO2 TXNO3 TXNO6 TXNO9 RXP0O RXP02 RXNO4 RXN06 RXNO8 CLKNO
W @ @€ @€ 0 e 6 o 6 o o o o o v
GPIOB_  GPIOB_  GPIOB_ GND GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_
TXNO1 TXPO1 TXP02 TXNOS TXNO8 RXNO1 RXPO3 RXPO5 RXNO7 RXP09 RXN09 CLKPO
v e € @ 6 6 6 6 o o o o hm ¢
GND GPIOB_  GPIOB_ REF_RES GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND
TXNOO TXPOO TXP05 TXP08 RXPO1 RXNO3 RXNO5 RXPO7 RXP10 RXN10
1 2 3 4 5 6 7 8 9 10 1" 12 13
@ configuration or GPIO @ Multi-Function or GPIO B occicated Power @ uosorcrio
. N . Multi-Function, Configuration, . Multi-Function, LVDS,
. Dedicated Configuration . or GPIO . Dedicated Ground . or GPIO
[l oedicated JTAG O wr 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 /0O Bank Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13
A1 @€ © 6 o o 6 6 6 o6 o6 o h -
GND MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI_ MIPI1_ MIPI_ MIPI1_ MIPI_ GND
TXDPO TXDP2 TXDP4 RXDNO RXDN2 RXDN4 TXDNO TXDP2 TXDP4 RXDNO RXDN2
B B
® 6 6 6 ¢ ¢ o o6 o o o o o
GPIOL_75  MIPIO_ MIPIO_ MIPI_O MIPIO_ MIPIO_ MIPIO_ MIPI_ MIPI1_ MIPH_ MIPI1_ MIPI1_ MIPI1_
_PLLIN1 TXDNO TXDN2 TXDN4 RXDPO RXDP2 RXDP4 TXDPO TXDN2 TXDN4 RXDPO RXDP2 RXDN4
c' ® @ W O O o o o o o = e 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

_CDI15
D D
® 6 B o 6 6 o 6 ¢ o =1 o o
GPIOL_69 GPIOL_70 GNDA_MIPI  MIPIO_ MIPIO_ MIPIO_ MIPIO_ MIPI1_ MIPI1_ MIPI\_  GNDA_MIPI MIPI_  GPIOR_76
_CBSEL1 _CBSELO TXDN1 TXDN3 RXDN1 RXDN3 TXDN1 TXDN3 RXDN1 RXDN3 _PLLINO
E E
® B 6 B B B B B B B oo = o
GPIOL 20 GND  GPIOL_74  VCC  GNDA_MIPI VCC12A_ VCC25A_ VCC12A_  VCC25A_  VCC12A_ GPIOR 85  GND  GPIOR_78
_CTRLO _PLLINO MIPIO_RX MIPIO_  MIP_TX MIPIH_  MIPI1_RX _EXTFBO
_CDIl4 _CDI31
F H B B B B B nm F
® O o e O o
GPIOL_12 GPIOL_21 GPIOL_72 VCCIO1E GND GND vcc GND VvCC VCCIO3A_3B GPIOR_81 GPIOR_77 GPIOR_119
_CDI2 _CTRL1 _EXTFBO _MREFCLK _PLLIN1 _CTRL12
_CDIs _CDI4
| ® ® @ W BN B E B B E o o o -
TDO GPIOL_13 GPIOL_25 VCCA_TL vcc GND GND vcc vcC VCCA_TR GPIOR_88 GPIOR_120 GPIOR_150
_CDI3 _CLK1 _CDI28 _CLK15 _CBUS1
H H
® ¢ ¢ H H N FE B B R ¢ o o
TCK T™S GPIOL_24 VCCIO1B_ VCCIO4B vce VCCIO4A  VCCIO4A  VCCIO4A VCCIO3C_ GPIOR_121 GPIOR_158 GPIOR_155
_CLKO 1C_1D 3D_3E _CLK14  _TESTN
@ @ @ EH H B B B B B e oo o
GPIOL_08 GPIOL_09 TDI VCCIO1A  VCCIO4B vce GND GND VCCIO4A VCCA_BR GPIOR_151 GPIOR_157 GPIOB_
_CDIo _con _CBUSO  _PLLIN RXP12_
EXTFBO
k| @ B ©®© O O O © O o6 o o h o «
GPIOL_01 GND CRESET_N GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
_CCK TXPO3 TXP06 TXP09 RXNOO RXNO02 RXP04 RXP06 RXP08 RXN12_
EXTFBO
L ® ®© O O O e O o o o6 o nh o |-
GPIOL_00 CONDONE GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_  GPIOB_ GND GPIOB_
_Ss TXNO2 TXNO3 TXNO6 TXNO9 RXP0O0O RXP02 RXNO04 RXNO6 RXNO8 CLKNO
v @ @ @ W e e O O o o o o o |~
GPIOB_  GPIOB_  GPIOB_ GND GPIOB_  GPIOB_  GPIOB_  GPIOB.  GPIOB_  GPIOB.  GPIOB_  GPIOB_  GPIOB_
TXNO1 TXPO1 TXP02 TXNO5 TXNO8 RXNO1 RXP03 RXP05 RXNO7 RXP09 RXNO9 CLKPO
v @ O 6 O 6 O O 6 o o o hm v
GND GPIOB_ GPIOB_ REF_RES GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GPIOB_ GND
TXNOO TXP0OO TXP0O5 TXP0O8 RXPO1 RXNO3 RXNO5 RXPO7 RXP10 RXN10
1 2 3 4 5 6 7 8 9 10 1 12 13
. Bank 1A . Bank 1A VCCIO . Bank 2A . Bank 3A . Bank 3A_3B VCCIO . Bank 4A . Bank 4A VCCIO

. Bank 1B . Bank 1B_1C_1D VCCIO . Bank 2B . Bank 3C . Bank 3C_3D_3E VCCIO . Bank 4B . Bank 4B VCCIO

@ ke anciE veCio [T other Dedicated
Power and Ground

Figure 23: 169-Ball FPGA Package Marking

Pin 1 —>@) C3 «— Temperature and
-I-ﬁ i o speed grade

T20F169 <€ Device and package code
Lot code ——» U1234501A

Date code ——» A1938 (=)

Origin —————— CHINA Lead-free category

www.elitestek.com 24



Figure 24: 169-Ball FBGA Package Outline
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Side View

[~ Jo.10]cC]

——

|

*A-J ~— 0.17+0.05

0.53+£0.05 —==— |—=—

~=— 1.00 MAX.

parallel to primary datum C.

crowns of the solder balls.

. Reference specifications:

—— ¢ 0.25+0.05 @

SEATING PLANE

. All dimensions and tolerances confirm to ASME Y14.5M-2009
. Dimension is measured at the maximum solder ball diameter,

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

A. AAWW SPEC # 001-2234: Packing Operation Procedure

B. AAWW SPEC # 001-v2062: 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.

T13 and T20 FPGAs

Pinout and I/O Banks

Figure 25: 256-Ball FBGA Pinout Diagram (T13 and T20

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16
A o o m o O e e e O m e O e =
GND GPIOL_50 GPIOL_57 GPIOL_59 GND GPIOL_65 GPIOL_62 GPIOL_66 GPIOR_78 GPIOR_79 GPIOR_84 GND GPIOR_95 GPIOR_90 GPIOR_94 GND
CDI12 EXTFBO EXTFB1 CDI26 CDI27
CDI31 CDI30
B
GPIOL_44 GPIOL_45 GPIOL_52 GPIOL_53 GPIOL_61 GPIOL_64 GPIOL_63 GPIOL_71 GPIOR_80 GPIOR 82 GPIOR_83 GPIOR 93 GPIOR_97 GPIOR 92 GPIOR_98 GPIOR_106
CDI10 NSTATUS
c| @ ® e 6 o o
GPIOL_33 GPIOL_41 GPIOL_48 GPIOL_51 GPIOL_67 GPIOL_58 GPIOL_70 GPIOL_72 GPIOR_76 GPIOR 81 GPIOR_ 86 GPIOR 85 GPIOR_ 99 GPIOR_102 GPIOR_112 GPIOR_108
CTRLS CDI9 CDI13 CBSELO EXTFBO PLLINO  MREFCLK CDI23
CDI14
D
| ® 6 6 6 o o H o
GPIOL_36 GND GPIOL_46 GPIOL_47 GPIOL_49 GPIOL_54 GPIOL_69 GPIOL_73 GPIOL_74 GPIOR_77 GPIOR_87 GPIOR_89 GPIOR_103 GPIOR_104 GND GPIOR_116
CDI11 CBSEL1 EXTFB1 PLLINO PLLIN1 CDI29 CDI25 CTRL15
CDI15
e [ J HE B o e O
GPIOL_37 GPIOL_34 GPIOL_39 GPIOL_55 GPIOL_60 GPIOL_56 GPIOL_68 GPIOL_75 vce VvCCIo GPIOR_88 GPIOR_91 GPIOR_105 GPIOR_110 GPIOR_120 GPIOR_119
CTRL6 PLLIN1 3A_3B_3C CDI28 CDI24 CLK15 CTRL12
F | H B BH B
GPIOL_30 GPIOL_32 GPIOL_35 GPIOL_43GPIOL_40_CDI8 VCCIO VCCA_TL vce vce \/eleile] VCCIO  GPIOR_111 GPIOR_113 GPIOR_118 GPIOR_122 GPIOR_123
CLK6 CTRL4 CTRL7 1D_1E 3A_3B_3C 3A_3B_3C CDI22 CTRL13 CLK13 CLK12
CDI7 CDI21 CDI20
e | |
GPIOL_31 GPIOL_29 GPIOL_27 GPIOL_42 GPIOL_28 VCCIO GND GND GND GND VCCA_TR GPIOR_121 GPIOR_117 GPIOR_127 GPIOR_124 GPIOR_126
CLK7 CLK5 CLK3 CLK4 1D_1E CLK14 CTRL14 CLK8 CLK11 CLK9
CDI6
H HE B B
GPIOL_22 GPIOL_25 GPIOL_24 GPIOL_26 GPIOL_21 VCCIO veclo GND GND GND GND GPIOR_139 GPIOR_125 GPIOR_128 GPIOR_129 GPIOR_130
CTRL2 CLK1 CLKO CLK2 CTRL1 1B_1C 1B_1C CLK10 CTRL11 CTRL10 CTRL9
CDI5
N || | ||
GND GPIOL_20 GPIOL_16 GPIOL_14 GPIOL_11 vee vce GND GND vcclo VCCIO  GPIOR_141 GPIOR_133 GPIOR_135 GPIOR_131 GND
CTRLO 3D_3E 3D_3E CDI18 CcDI7 CTRL8
CDI4
K [ | HE B B B
GPIOL_18 GPIOL_19 GPIOL_15 GPIOL_12 TDI VCCIO1A GND GND vce GND VCCA_BR GPIOR_148 GPIOR_151 GPIOR_138 GPIOR_136 GPIOR_132
CcDI2 CBUSO CDI16 CcDI19
N 4 | HE B B B B o o
GPIOL_23 GPIOL_13 GPIOL_08 GPIOL_05 TDO VCCIO4B  VCCIO4B GND GND VCCIO4A  VCCIO4A GPIOR_158 GPIOR_157 GPIOR_150 GPIOR_147 GPIOR_143
CTRL3 CDI3 CDIO Cso TEST_N PLLIN CBUS1
wi 0 W e 6 6 6 6 o6 o o o o
™S TCK GPIOL_01 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOR_156 GPIOR_144 GPIOR_145
CCK TXP0O TXNOO TXP05 TXNO5 TXP11 RXNO1 RXP05 RXNO5 CLKPO CLKNO
v 0o e 6 6 6 6 6 6 o6 o o o ||
GPIOL_09 GND GPIOL_04 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOR_153 GND GPIOR_154
coi csl TXPO1 TXP04 TXP06 TXP09 TXNT1 RXPO1 RXNO3 RXP06 RXN10 RXN12
EXTFBO
P
CRESET_N GPIOL_02 GPIOL_00 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOR_155 GPIOR_146
SS_N TXNO1 TXNO4 TXNO6 TXNO9 TXN12 RXP0O RXP03 RXNO06 RXP10 RXNO08 RXP12
EXTFBO
R ] [ | ||
CDONE REF_RES GPIOB GPIOB GPIOB GPIOB GND GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOR_149
TXP02 TXNO2 TXP0O7 TXP08 TXP12 RXNOO RXN04 RXNO7 RXP08 RXN09 RXN11 CBUS2
| W | | [ |
GND GPIOB GPIOB GND GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GND GPIOB GPIOB GND
TXPO3 TXNO3 TXNO7 TXNO8 TXN10 TXP10 RXP02 RXN02 RXP04 RXP07 RXP09 RXP11
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16

. Configuration or GPIO

. Dedicated Configuration

[l Dedicated yTAG

@ Wutti-Function or GPIO

. Multi-Function, Configuration,

or GPIO

. Dedicated Power

O GPIO

. Dedicated Ground

@® uwosorcprio

. Multi-Function, LVDS,
or GPIO

. LVDS Reference Resistor Pin
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Figure 26: 256-Ball FBGA 1/0 Bank Diagram (T13 and T20)
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Figure 27: 256-Ball FPGA Package Marking (T13 and T20)

Pin 1 —»@

TRIO

T20F256
Lot code ———» U1234501A

Date code ———» A1938
Origin ——» CHINA

C3<4— Temperature and

speed grade

Device and package code

L Lead-free category

=
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Figure 28: 256-Ball FBGA Package Outline
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- Side View
[

©0.40+£0.05 é

. [©0.1500][c]A[B]
~[70.0800]C

0 O N 0 G B 0 ) B PHE! Q5 G 0 G W G
—»Q—I

SEATING PLANE

~—0.30+0.05

0.53+0.05 —=

| —

=—1.04+0.10

1. All dimensions and tolerances confirm to ASME Y14.5M-1994

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. AAWW SPEC # 001-0531-2234: Packing Operation Procedure
B. AAWW SPEC # 0010519--2062: Marking
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Pinout and 1/O Banks

Figure 29: 256-Ball FBGA Pinout Diagram (T35)

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
" € 6 6 ¢ @8 O O O O O O O @ 6 = |,

GND  GPIOT_RXP GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOL_111 GPIOL_108 GPIOL_109 GPIOL_104 GPIOL_100 GPIOL_99 GPIOL_96 GPIOL_76_ GPIOL_77_ GND
01 07_EXTFBO NO7_EXTFB 0 06 _CBSELO  _CBSEL1 CTRL6 CTRL7
0

( ® ® ¢ B ® 6 O O m O O m O @& 0

GPIOT_RXP GPIOT_RX GPIOT_RXP VCCIO2A_2 GPIOT_RX GPIOT RX ~ GND  GPIOL_110 GPIOL_112 ~ GND  GPIOL 98 GPIOL 95  GND  GPIOL_90 GPIOL_74_ GPIOL 72_

>

09 NO1 02 B_2C NOO NO06 CTRL4 CLK6
C GPIOT_RX GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX GPIOL_113 GPIOL_107 GPIOL_105 GPIOL_97 GPIOL_94 GPIOL_88 GPIOL_84 GPIOL_85 GPIOL_71_ C
NO09 1" No02 03 NO3 04 NO4 CLKS

p/®© ®B ® ¢ ¢ 6 ¢ 6 B O O O O O m o

GPIOT_RXP GND GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX VCCIO1E GPIOL_101 GPIOL_93 GPIOL_87 GPIOL_86 GPIOL_80 GND GPIOL_70_
10 N11 16_EXTFB1 05 NO5 08_CLKPO NO8_CLKNO CLK4

£l ® ®© ©¢ ¢ H @ ¢ B O O O m O O e 0 :

GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOT_RX VCCIO2A_2 GPIOT_RXP GPIOT_RX VCCIO2A 2 GPIOL_114 GPIOL_106 GPIOL 92 VCCIOID GPIOL_79 GPIOL 82 GPIOL 63_ GPIOL 62_
14

N10 17_CLKP1 N16_EXTFB  B_2C 12 N12 B_2C CTRL1 CTRLO
1
F GPIOT_RX GPIOT_RX GPIOT_RXP GPIOT_RX GPIOR 121  VCC GND VCC  GPIOL_103 GPIOL_102 GPIOL_89 GPIOL_83 GPIOL_75_ GPIOL_69_ GPIOL_60 GPIOL_57 F
13 N14 15 N17_CLKN1 _MREFCLK _TEST_.N _NSTATUS CTRLS CLK3
G GPIOT RX ~ GND  GPIOT_RX VCCA TR GPIOR 120  GND vce GND VCCIOIE  GPIOL_91 GPIOL_81 GND  GPIOL_68_ GPIOL_66_ VCCIOIC ~ GPIOL_58 G
13 N15 _PLLIN2 CLK2 CLKO
GPIOR_122 GPIOR_123 GPIOR_126 GPIOR_118 GPIOR_119  VCC GND vee VCCIO1D  GPIOL_73_ GPIOL_67_ GPIOL_65_ GPIOL_59 GPIOL 64_ GPIOL_51 GPIOL_56
_CTRL15 _CTRL14  _CLK15  _PLLINO  _PLLIN1 CLK7 CLK1 CTRL3 CTRL2
J GPIOR_125 GPIOR_130 GPIOR_128 VCCIO3C_T GPIOR_134  GND vee GND VCCIOIC  GPIOL_49 GPIOL 45 GPIOL 41 GPIOL_50 GPIOL 48 GPIOL_54 GPIOL_52 J
_CTRL12  _CLKH1  _CLK13 RBR  _CTRL1
K GPIOR_124 VCCIO3C_T GPIOR_132 GPIOR_120 GPIOR_136  VCC GND VCC  VCCIO1A1 GPIOL 31 GPIOL 37  GND  GPIOL 43 GPIOL44  GND  GPIOL_53 K
_CTRL13  R.BR _CLK9 _CLKi2  _CTRLY B
L GPIOR_127 GPIOR_131 GPIOR_133 VCCA_BR GPIOR_137 GPIOR_138 GPIOR 140 GPIOL 07 GPIOL 09 GPIOL_17 GPIOL 20 GPIOL_21 GPIOL_38 GPIOL 35 GPIOL 46 GPIOL_47 L
_CLKi4  _CLK10 _CLK8 _CTRL§  _PLLINO  _PLLIN2 _CDH  _EXTFBO  _CDI5

v ® &€ ®© @ B ® B O m ®mE 6 m O O O 0O\|y

GPIOB_TX GPIOB_TXP GPIOB_TX GPIOR_135 GND GPIOR_139 GND GPIOL_03  VCCA_BL TCK GPIOL_15 VCCIO1A_1 GPIOL_29 GPIOL_33 GPIOL_40 GPIOL_39
B

N15_CDI4 18 EXTFB2 N18_CDI8 _CTRL10 _PLLIN1 _PLLINO
_colg
N GPIOB_TXP VCCIO4A GPIOB_TX GPIOB_TX GPIOB_TXP GPIOB_TX GPIOB_TXP GPIOB_TXP  TDI DO ™S GPIOL_19 GPIOL 27 GPIOL 26  GND  GPIOL 42 N
15_CLK1_C N16_CDI12 N17_CDI10  19_CLK2 N1 09_CLKO ~ 05_CDI27 _PLLIN

D15

P ® @ ¢ ¢ @ & H ® O @ 6 6 O O O O |p

GPIOB_TXP GPIOB_TX GPIOB_TXP GPIOB_TXP REF_RES_4 GPIOB_TX VCCIO4B GPIOB_TX GPIOL_02 GPIOL_04_ GPIOL_11_ GPIOL_13 GPIOL_16 GPIOL_28 GPIOL_30 GPIOL_36
12 N12 16_CDI13  17_CDIN1 A NO05_CDI26 csl CBUSO _CBUS2 _CDI3

R GPIOB_TX GPIOB_TXP GPIOB_TXP ~ GND  GPIOB_TXP REF_RES 4 GPIOB_TX GPIOB_TXP GPIOL_06 VCCIO1A 1 GPIOL_12_ GPIOL_14_ VCCIO1A_1 GPIOL 25 GPIOL 34 GPIOL_32 R
NO6_CDI24 06_CDI25 00 03_CDI31 B NO2 02 B CBUS1 coi2 B

1@ & . ®H e 6 H & 6 @ O O O O O nm |y

GND GPIOB_TX CRESET_N CDONE  GPIOB_TX GPIOL_00_ GND GPIOL_01_ GPIOL_05_ GPIOL_08_ GPIOL_10 GPIOL_18_ GPIOL_23 GPIOL_24_ GPIOL_22_ GND
N12 NO03_CDI30 SS_N CCK CSO CDIO CDI4 CDI7 CDI6

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

@ configuration or GPIO @ uti-Function or GPIO [l Decicated Power @ uwosorcrio
. . Multi-Function, Configuration, . Multi-Function, LVDS,
. Dedicated Configuration . or GPIO . Dedicated Ground . or GPIO
[l Dsdicated JTAG ® ocr"gl%'a“"”' Lvs, O ero . LVDS Reference Resistor Pin
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Figure 30: 256-Ball FBGA 1/0 Bank Diagram (T35)
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GND  GPIOT_RXP GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOL_111 GPIOL_108 GPIOL_109 GPIOL_104 GPIOL_100 GPIOL_99 GPIOL_96 GPIOL_76_ GPIOL_77_ &D
01 07_EXTFBO NO7_EXTFB 00 06 _CBSELO  _CBSEL1 CTRL6 CTRL7
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5 ® © 6 mH @ o H m m 5

GPIOT_RXP GPIOT_RX GPIOT_RXP VCCIO2A_2 GPIOT_RX GPIOT_RX GND GPIOL_110 GPIOL_112 GND GPIOL_98 GPIOL_95 GND GPIOL_90 GPIOL_74_ GPIOL_72_

09 NO1 02 B_2C NOO N06 CTRL4 CLK6
C GPIOT_RX GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX GPIOL_113 GPIOL_107 GPIOL_105 GPIOL_97 GPIOL_94 GPIOL_88 GPIOL_84 GPIOL_85 GPIOL_71_ C
NO09 " No02 03 NO3 4 CLK5

p/® ®H ©®© © 6 6 o o H © |p

GPIOT_RXP GND GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOT_RX GPIOT_RXP GPIOT_RX VCCIO1E GPIOL_101 GPIOL_93 GPIOL_87 GPIOL_86 GPIOL_80 QG\D GPIOL_70_
10 N11 16_EXTFB1 05 NO5 08_CLKPO NO8_CLKNO CLK4

£l ® ®© @ & H 0 O = ® 0

GPIOT_RX GPIOT_RXP GPIOT_RXP GPIOT_RX VCCIO2A_2 GPIOT_RXP GPIOT_RX VCCIO2A_2 GPIOL_114 GPIOL_106 GPIOL_92 VCCIOID GPIOL_79 GPIOL_82 GPIOL 63_ GPIOL 62_
N10 14 17_CLKP1 N16_EXTFB B 2C 12 N12 B_2C CTRL1 CTRLO
1

FF® ®© @ @ ¢ B 1 = ® O 0 ¢

GPIOT_RX GPIOT_RX GPIOT_RXP GPIOT_RX GPIOR_121  VCC GND VCC  GPIOL_103 GPIOL_102 GPIOL_89 GPIOL_83 GPIOL_75_ GPIOL_69_ GPIOL_60 GPIOL_57
13 N14 15 N17_CLKN1 _MREFCLK _TEST_.N _NSTATUS CTRLS CLK3
G GPIOT RX ~ GND  GPIOT_RX VCCATR GPIOR_120  GND vee GND VCCIO1E  GPIOL_91  GPIOL_81 GND  GPIOL_68_ GPIOL_66_ VCCIOIC ~ GPIOL_58 G
13 N15 _PLLIN2 CLK2 CLKO
H GPIOR_122 GPIOR_123 GPIOR_126 GPIOR_118 GPIOR_119  VCC GND vee VCCIOID  GPIOL_73_ GPIOL_67_ GPIOL_65_ GPIOL 59 GPIOL 64_ GPIOL_51 GPIOL_56 H
_CTRL15 _CTRL14  _CLK15  _PLLINO  _PLLINt CLK7 CLK1 TRL3 CTRL2

JO® & ¢ m o m E Em = O ® 6 0 0

GPIOR_125 GPIOR_130 GPIOR_128 VCCIO3C_T GPIOR_134  GND vee GND VCCIOIC GPIOL_ 49 GPIOL 45 GPIOL 41 GPIOL_50 GPIOL 48 GPIOL_54 GPIOL_52
_CTRL12  _CLK#1  _CLK13 RBR  _CTRL11

K GPIOR_124 VCCIO3C_T GPIOR_132 GPIOR_129 GPIOR_136  VCC GND VCC  VCCIOIA_1 GPIOL 31 GPIOL 37  GND  GPIOL 43 GPIOL 44  GND  GPIOL_53 K
_CTRL13  R.BR _CLK9 _CLKi2  _CTRL9 B

L GPIOR_127 GPIOR_131 GPIOR_133 VCCA BR GPIOR 137 GPIOR_138 GPIOR_140 GPIOL 07 GPIOL 09 GPIOL_17 GPIOL 20 GPIOL_ 21 GPIOL_38 GPIOL 35 GPIOL_46 GPIOL_47 L
_CLKi4  _CLK10 _CLK8 _CTRL8  _PLLINO  _PLLIN2 _CDH  _EXTFBO  _CDI5

M ® ® @ ¢ m o =n M

GPIOB_TX GPIOB_TXP GPIOB_TX GPIOR_135 GND GPIOR_139 GND GPIOL_03  VCCA_BL TCK GPIOL_15 VCCIO1A_1 GPIOL_29 GPIOL_33 GPIOL_40 GPIOL_39
B

N15_CDI14 18 EXTFB2 N18_CDI8 _CTRL10 _PLLIN1 _PLLINO
—coig
GPIOB_TXP VCCIO4A  GPIOB_TX GPIOB_TX GPIOB_TXP GPIOB_TX GPIOB_TXP GPIOB_TXP  TDI DO ™S GPIOL_19 GPIOL_27 GPIOL 26 ~ GND  GPIOL_42
15_CLK1_C N16_CDI12 N17_CDMO  19_CLK2 N19 09_CLKO ~ 05_CDI27 _PLLIN1

DI15

P ® ®© ®© & o o m o P

GPIOB_TXP GPIOB_TX GPIOB_TXP GPIOB_TXP REF_RES_4 GPIOB_TX VCCIO4B GPIOB_TX GPIOL_02 GPIOL_04_ GPIOL_11_ GPIOL_13 GPIOL_16 GPIOL_28 GPIOL_30 GPIOL_36
12 N12 16_CDI13  17_CDI11 A NO5_CDI26 csl CBUSO _CBUS2 _CDI3

® 6 6 B o6 o o o R

GPIOB_TX GPIOB_TXP GPIOB_TXP GND GPIOB_TXP REF_RES_4 GPIOB_TX GPIOB_TXP GPIOL_06 VCCIO1A_1 GPIOL_12_ GPIOL_14_ VCCIO1A_1 GPIOL_25 GPIOL_34 GPIOL_32
NO6_CDI24  06_CDI25 00 03_CDI31 B NO02 02 B CBUS1 CDI2 B

I e o m m

GND  GPIOB_TX CRESET_.N CDONE GPIOB_TX GPIOL 00_  GND  GPIOL_O1_ GPIOL_05_ GPIOL_08_ GPIOL_10 GPIOL_18_ GPIOL 23 GPIOL_24_ GPIOL 22_  GND
N12 NO3_CDI30  SS_N CCcK cso cDIio CDI4 CDI7 CDi6

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

@ sekzazsoc [ Bank2a 28 2cvecio Bank 1A_1B Bank 1A_1B VCCIO

‘ Bank3C_TR BR[| Bank3C_TR_BRVCCIO . Bank 1C [ Bank1cvecio

@ sankaa [ sancanvccio Bank 1D Bank 1D VCCIO

@ =k [l senk4svccio Bank 1E Bank 1E VCCIO
. Dedicated Power . Dedicated Ground

www.elitestek.com 30



Trion Packaging User Guide

Figure 31: 256-Ball FPGA Package Marking (T35)

Pin 1 —>@) C3<4— Temperature and
Tﬁ i o speed grade

T35F256
Lot code ———» U1234501A

Date code ————» A1938 (=X)
Origin ————» CHINA

Device and package code

Lead-free category

Figure 32: 256-Ball FBGA Package Outline

Sl x)
//T0.20]
A1 BALL 3001 @ 12.00
PAD CORNER = {=—0.530 REF 0.50 REF——= f=— A1BALL
AL Heomeer NI D CoRNER
1 i “\ 1
I / ) \ A asoooooo[ooooooo‘1
! ! p ! s |000000000000000
\ b ’ c 0000000000000 0OO0O
\;3/&0 ©» l[oooooooolooooooo0o0| [
| b t loooooooooooooo0o00| |®
p ETAILA F 0000000000000 0OO0O =
p s [oooooooo000000O00OO
o ¥ o 3 . " J0000000000000000[ S
o b .+ J600000000,000000060 o
p «x |00000000/00000000
p L 0O00O0O0OOOOIODOOOOOOO
! p M oooooooo0looooooo0
p N 0000000000000 0OO0O
p 3 0000000000000 0OO0OO
| p = |0000000000000000
| v 00000000000000&
i [o15]c](2X) [ T
S H—s VN A
- A2 Q
8
S
TOP VIEW SIDE VIEW BOTTOM VIEW
DIMENSION | MINIMUM | NOMINAL | MAXIMUM
L —
- N A 0.969 | 1.060 | 1.151
,’/ \ A1 0.250 | 0.300 | 0.350
/ L A2 0.726 | 0.776 | 0.826
<
/’ ‘ \\ b 0.350 | 0.400 | 0.450
: ] ) NUMBER OF BALL 256
NOTES:
/ SEATING PLANE 1. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2018.
L, 2. TERMINAL POSITIONS DESIGNATION PER JESD 95.
N // &CORNER DETAILS PER JCET OPTION.
-~ o
T PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, LASERED MARK, METALLIZED MARK.
éBALL DIAMETER AFTER REFLOW.
DETAILA
ROTATED 90° IMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER

PARALLEL TO PRIMARY DATUM C.
7. USING @0.400MM RAW SOLDER BALL SIZE DURING ASSEMBLY.
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324-Ball FBGA Package Specifications

The following figures show the pin, I/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 I/O Banks

Figure 33: 324-Ball FBGA Pinout Diagram (T20 and T35)

Trion Packaging User Guide

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
A1 6 ¢ 6 6 6 6 o6 o6 o6 o o o o o A
GND MIPI1 MIPI MIPIO MIPIO MIPIO MIPIO MIPIO GPIOT ~ GPIOT  GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT GPIOT_RXP17 GND
TXDN1  TXDNO ~ TXDP4  TXDP3  TXDNO  TXDP1  TXDN2  RXN25  RXP24  RXP23  RXP22  RXN21  RXN20  RXN19 XN18  CLKP1
CLKN2  EXTFB2
'l @ & O 6 6 o o o [, o 6 o o @ |
MIPI 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 ~ RXP25 ~ RXN24  RXN23 ~ RXN22 ~ RXP21  RXP20  RXP19  RXP18  RXN17  RXP16

CLKP2  EXTFB2 CLKN1  EXTFB1
c/ © ®H H B B B B B O B onm c
MIPI1  VCC12A GNDA_MIPI VCC25A  VCC12A  VCC12A  GNDA_MIPI| GNDA_MIPI GPIOR_118 VCCIO2C ~ GPIOT GND GPIOT ~ VCCIO2C ~ GND GPIOT ~ VCCIO2B  GPIOT
TXDP2  MIPI_TX MIPI1  MIPIO_RX MIPIO_TX PLLINO RXN02 RXNOO RXPO1 RXN16
EXTFB1
D D
e 6 6 6 o o nh H ©¢6 ¢ 6 6 6 o o o
MIPI1 MIPI1 MIPI MIPI1 MIPIO MIPIO  VCC25A  MIPIO GPIOR_119  GND GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
TXDN4  TXDP3 ~ RXDP4  RXDPO  RXDNO  RXDN3 MIPIO RXDN1  PLLIN1 RXP02 ~ RXNO5 ~ RXP00 ~ RXPO4  RXP03 ~ RXNOT ~ RXP13  RXP14
O 6 6 0 0 o e
MIPI1 MIPI MIPI MIPI1 MIPIO MIPIO MIPIO MIPIO  GPIOR_120 VCCIO2A  GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
TXDP4 ~ TXDN3 ~ RXDN4 ~ RXDNO ~ RXDPO ~ RXDP3  RXDP4  RXDP1  PLLIN2 RXPO7 ~ RXP05  RXPO6 ~ RXNO4  RXNO3 ~ RXP08  RXN13  RXN14
EXTFB0 CLKPO
‘e m o H ° o F
MIPI1  GNDA_MIPI  MIPI1 GND MIPIO MIPIO MIPIO  VCCA_TR VCCA_TR GPIOR 121 GPIOT ~VCCABL GPIOT ~ GPIOT ~ VCCIO2A  GPIOT GND  VCCIO2B
RXDN2 RXDP1 RXDN2 ~ RXDP2  RXDN4 MREFCLK  RXNO7 RXNO6  RXN12 RXN08
EXTFB0 CLKNO
c| ® HE B B B B e
MIPI1 MIPI1 MIPI1  DDR_DQ[15]GPIOR_125 GPIOR_126  GND vce GND vce GND VCC  GPIOL75 GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP2 ~ RXDN3  RXDN1 CTRL2  CLK15 CTRLE ~ RXP12  RXP11 RXP10  RXP0O9  RXN15
N HE B B § H
GND MIPI1  VCC12A DDR_DQ[13]DDR_DM[1] GPIOR_130  VCC GND vce GND vce GND  GPIOL 73 GPIOL_.72 GPIOT  GPIOT  GPIOT  GPIOT
RXDP3  MIPI1_RX CLKT1 CLK7 CLK6 RXNT1  RXN10  RXN09  RXP15
y || HE B B B B N H &6 o |,
DDR_DQ[8] VCCIO DDR_DQ[10] DDR DDR_DQ[14] VCCIO GND vce GND vce GND vce VCCIO  GPIOL_102 GPIOL_103 ~ GND ~ GPIOL_108 GPIOL_109
_DDR _DQ[12] 3C_TR_BR 1D_1E  NSTATUS TEST.N CBSELO  CBSEL1
K || ® B B B B = K
DDR_DQ[6] DDR_DQ[9] DDR_DQ[11] VCCIO DDR_DQS[]GPIOR_135  VCC GND vce GND vee GND  VCCIO1B_1C GPIOL_14 GPIOL 63 GPIOL 62 GPIOL 66 GPIOL_16
_DDR CTRL10 cDi2 CTRL1  CTRLO CLKO coi3
L [ | HE B B B B B B B o o o o |
DDR_DM[0] VCCIO DDR_DQJ5] DDR_ DDR_  VCCIO GND vee GND vee GND VCC  VCCIOIA GPIOL_15 GPIOL_17 GPIOL 22 GPIOL 24 GPIOL_20
_DDR DQ[7]  DQS_N[{1]  _DDR PLLINO  EXTFBO  CDI6 cI7 [
v M [ | H B B B N u
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 [
N H &6 ©¢ 6 6 o o H B B
DDR_DQ[2]  DDR_ DDR_  DDR_DQ[0] DDR ZQ DDR_CS_N DDR_CKE VCCA BR GPIOB GPIOB_TXP14 GPIOB ~ GPIOB  GPIOL_01 GPIOL 09 GPIOL 04 GND  CRESET_N CDONE
DQ]  DQS_N[0] TXP16  EXTFB1  TXP13  TXN12 ccK coi csl
cDI3 coi7 coie
P [ | [ | H B ¢ ¢ 6 6 o o E B 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 cl6 coig CLKO cDpI23
R [ | | | ® ¢ B m o H 0 0 -
DDR.CKN GND  DDRA[B] GND  DDR_BA2] DDR_A[2] DDR_A6] GPIOR_140 GPIOB GND  VCCIO4A GPIOB  GPIOB  GPIOB  GPIOB DI GPIOB  GPIOB
PLLIN2  TXN19 TXP1 TXNO9  TXNO7  TXNOS TXNOO  TXPO2
cbi22 CDI26
T H &6 ¢ B o o H & o -
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
D PLLINT  TXP19 TXN18  TXN11 TXPO5 TXPOO  TXNO1
CLK2 coig cI27
U u
DDR_ODT ~ VCCIO DDR_BA{1] DDR_WE_N VCCIO DDR_A[12] DDR_A[11] GPIOR_138 GPIOB GPIOB_TXP15 GPIOB ~ GPIOB  GPIOB ~ GPIOB  GPIOB ~ GPIOB  VCCIO4B  GPIOB
R R PLLINO  TXN17 CLK1 TXP18  TXN10  TXNO8  TXNO6  TXP04  TXPO3 TXPO1
cDI0 CDI15 EXTFB2_CDI9 cDI20 cDI24 CDI29 CcDI31
v
v GND DDR_ DDR RAS.N GND  DDR_A[15] DDR_A[14] DDR_A[10] DDR A[7] GPIOB  GPIOB REF_RES 4A GPIOB GPIOB_TXP08 GPIOB ~ GPIOB  GPIOB REF_RES 4B GND
CAS_N TXP17  TXN15 TXP10  EXTFBO  TXPO6  TXNO4  TXNO3
CcDIM CDI4 cDI21 CcDI25 CDI28 CDI30
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Configuration, LVDS,

@ configuration or GPIO or GPI

Multi-Function or GPIO @ uosorcrio

Multi-Function, LVDS,
or GPIO

. LVDS Reference Resistor Pin

W oevicated Power

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

O GPIO

. Dedicated Configuration DDR

[l Dedicated JTAG MIPI
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Figure 34: 324-Ball FBGA 1/0 Bank Diagram (T20 and T35)
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Al € @ o O e O e 6 6 o o m |
GND MIPI_TXDN1 MIPI_TXDNO MIPIO_TXDP4 MIPIO_TXDP3 MIPIO_TXDNO ~MIPIO_TXDP1 MIPIO_TXDN2 GPIOT_RXN25 GPIOT_RXP24 GPIOT_RXP23 GPIOT_RXP22 GPIOT_RXN21 GPIOT_RXN20 GPIOT_RXN19 GPIOT_RXN18 GPIOT RXP17 GND.

CLKN2 EXTFB2 CLKP1
sl @ @ @ ®© o O o o ® O O -
MIPI1_TXDN2 MIPI1_TXDP1 MIPI_TXDPO MIPIO_TXDN4 MIPIO_TXDN3 MIPIO_TXDPO MIPIO_TXDN1 MIPIO_TXDP2 GPIOT_RXP25 GPIOT_RXN24 GPIOT_RXN23 GPIOT_RXN22 GPIOT_RXP21 GPIOT_RXP20 GPIOT_RXP19 GPIOT_RXP18 GPIOT_RXN17 GPIOT_RXP16
CLKP2 EXTFB2 CLKN1 EXTFB1
cl @ B 0 H B B~n | [ | H o
MIPI1_TXDP2 VCC12A GNDA_MIPI VCC25A VCC12A VCC12A ‘GNDA_MIPI GNDA_MIPI ‘GPIOR_118 VCClo2C GPIOT_RXN02 GND GPIOT_RXNOO vccio2C GND GPIOT_RXPO1 VCCIO2B GPIOT_RXN16
MIPI1_TX MIPI1 MIPIO_RX MIPIO_TX PLLINO EXTFB1
|l @ @ O O O o [ [ | ®
MIPI1_TXDN4 MIPI1_TXDP3 MIPI1_RXDP4 MIPI1_RXDPO MIPI0_RXDNO MIPIO_RXDN3 VCC25A_MIPI0 MIPIO_RXDN1 ‘GPIOR_119 GND GPIOT_RXP02 GPIOT_RXNO5 GPIOT_RXP00 GPIOT_RXP04 GPIOT_RXP03 GPIOT_RXNO1 GPIOT_RXP13 GPIOT_RXP14
PLLINT
@ @ O O O O o E
MIPI1_TXDP4 MIPI1_TXDN3 MIPI1_RXDN4 MIPI1_RXDNO MIPIO_RXDPO MIPIO_RXDP3 MIPIO_RXDP4 MIPI0_RXDP1 GPIOR_120 VCCIO2A GPIOT_RXP07 GPIOT_RXP05 GPIOT_RXP06 GPIOT_RXNO4 GPIOT_RXNO3 GPIOT_RXP08 GPIOT_RXN13 GPIOT_RXN14
PLLIN2 EXTFB( CLKPO
F e B e H o o o [ F
MIPI_RXDN2  GNDA MIPI MIPI1_RXDP1 ~ GND  MIPIO_RXDNZ MIPIO_RXDP2 MIPIORXDN4 ~VCCATR ~ VCCATR  GPIOR121 GPIOTRXNO7 VCCABL  GPIOT_RXNOS GPIOT_RXN12  VCCIO2A  GPIOT_RXNOB  GND veciozs
MREFCLK EXTFBO CLKNO
<l ® @ ®© @ 6 6 N N E E B m e oo o oo o o -
MIPI1_RXDP2 MIPI1_RXDN3 MIPI1_RXDN1 DDR_DQ[15] GPIOR_125 GPIOR_126 GND vce GND vce GND vce GPIOL_75 GPIOT_RXP12 GPIOT_RXP11 GPIOT_RXP10 GPIOT_RXP09 GPIOT_RXN15
CTRL12 LK15 CTRLS
Hl HE ¢ ¢ 6 B B B B B B e o o o o o ¢
GND MIPI1_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 CLKE
@ 0 e € ¢ B B B B R NN R e o n o o
DDR_DQ[8] VCCIO_DDR DDR_DQ[10] DDR_DQ[12] DDR_DQ[14] VCCIO GND vce GND vce GND vce VCCIO1D_1E GPIOL_102 GPIOL_103 GND GPIOL_108 ‘GPIOL_109
3C_TR_BR NSTATUS CBSELO CBSEL1
K H 6 6 B B B B B nm e 6 6 o o
DDR_DQ6] ~ DDR_DQ[9]  DDR_DQ[1] VCCIO_DDR DDR_DQS[1]  GPIOR_ 136 vee GND. vee GND vee GND VCCIO1B_1C  GPIOL_14 GPIOL_63 GPIOL_62 GPIOL_66 GPIOL_16
CTRL10 coi2 CTRL1 CTRLO CLKO coi
'@ 0 e ¢ 6 H N B B B B n»m e 6 6 o o
DDR_DMI[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 CcDIs coi7 (=3
vl ¢ H 6 B B B B B nm
GND DDR_DQ[3] DDR_DQSI[0] DDR_DQ[4] GND DDR_VREF vce GND vce GND vce GND GPIOL_08 GPIOL_11 ‘GPIOL_05 GPIOL_12 GPIOL_13 GPIOL_18
cpIo CBUSO Cso CBUS1 CBUS2 CDI4
N o e O e H 6 6 o o [ |
DDR_DQ[2]  DDR_DQ[] 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
CDI13 EXTFB1 [elR ) ccK con csl
coin7
@ o e e H e H = 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 TDO GPIOB_TXNO02
coinz2 CDI6 cDI18 CLKO CDI23 S_N
R @ W @ | ® 6 ®© e B =~
DDR_CK_N GND DDR_A[5] GND DDR_BA[2] DDR_A2] DDR_A[6] GPIOR_140  GPIOB_TXN19 GND VCCIO4A  GPIOB_TXP11 GPIOB_TXN09 GPIOB_TXNO7 GPIOB_TXNOS TOI GPIOB_TXNOO GPIOB_TXP02
PLLIL CDI22 CDI26
1 @ € 6 6 O 6 H o e m o |
DDR_AM] DDR_RST_N  DDR_A[9 DDR_A[8] DDR_BA[0] DDR_A[13]  VCCIO_.DDR  GpIOR 1 GPIOB_TXP19  VCCIO4A  GPIOB_TXN18 GPIOB_TXN11 GND VCCIO48  GPIOB_TXPO5 TCK GPIOB_TXP0O GPIOB_TXNO1
N1 CLK2 CDI8 cD27
v @ B @ [ | ® 6 o o
DDR_ODT  VCCIO_DDR  DDR_BA[1] DDR_WE_N VCCIO_DDR  DDR_A[12] DDR_A[1]  GPIOR_138 GPIOB_TXN17 GPIOB_TXP15 GPIOB_TXP18 GPIOB_TXN10 GPIOB_TXNO8 GPIOB_TXNO6 GPIOB_TXP04 GPIOB_TXP03  VCCIO4B  GPIOB_TXPO1
PLLINO CDI10 CLK1 EXTFB2 CDI20 CDI24 CDI29 cDI31
CcDIs coig
v GND DDR_CAS_N  DDR_RAS_N GND DDR_A[15] DDR_A[14] DDR_A[10] DDR_A[7]  GPIOB_TXP17 GPIOB_TXN15 REF_RES 4A GPIOB_TXP10 GPIOB_TXP08 GPIOB_TXP06 GPIOB_TXNO4 GPIOB_TXNO3 REF_RES_4B GND.
cDI11 CDI14 EXTFBO CDI25 cDI28 CDI30
cDI21
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
Bank 1A Bank 1A VCCIO Bank 2A Bank 2A VCCIO () Bank3A [ Bank3avecio @ sanksn [ Bank4avccio [ other pedicated

. Bank 1B_1C . Bank 1B_1C VCCIO

. Bank 1D_1E . Bank 1D_1E VCCIO

@ sank2e
@ senkc

[ sank 28 vecio

[l Bank2c vecio

@ sanc3e
@ senksc

[ sank 38 vecio

[l 5ank 3 veeio

Power and Ground

[l sank 4B vecio

@ senkis
() BankBR

[ BankBRVCCIO

Bank TR

@ sank3p

Il vecio porR

Bank TR VCCIO

www.elitestek.com

34



Trion Packaging User Guide

Package Outline and Marking

Figure 35: 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 36: 324-Ball FPGA Package Marking (T20 and T35)

Pin 1 —@) |4 «— Temperature and
Tﬁ i 0 speed grade
T35F324 Device and package code
Lot code ————» U1234501A
Date code ———» A1938 ()
Origin ———» CHINA

Lead-free category
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155, T85, and T120 FPGAs

Pinout and I/O Banks

Figure 37: 324-Ball FBGA Pinout Diagram (T55, T85, and T120)

Trion Packaging User Guide

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
A1 © ¢ 6 o 6 6 6 o6 6 o6 o6 o o o o o = -
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
'l @ & O 6 6 o o o [, o 6 o o @ |
MIPI 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
c/ © ®H H B B B B B © B onm c
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
e 6 6 6 o o nh H ©¢6 ¢ 6 6 6 o o o
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  RXP01 ~ RXP05 ~ RXP04  RXN02  RXP15  RXP16
O 6 6 0 0 o e
MIPI1 MIPI MIPI MIPI1 MIPIO MIPIO MIPIO MIPIO  GPIOR_168 VCCIO2D ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
TXDP4 ~ TXDN3 ~ RXDN4 ~ RXDNO ~ RXDPO ~ RXDP3  RXDP4  RXDP1  PLLIN2 RXPO8  RXP06  RXPO7 ~ RXNO5 ~ RXNO4  RXP09  RXN15  RXN16
EXTFB0 CLKPO
FlO B o 1 e o F
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
c| ® HE B B B B B e
MIPI1 MIPI1 MIPI1  DDR_DQ[15]GPIOR_173 GPIOR_174 ~ GND vce GND vce GND VCC  GPIOL75 GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP2 ~ RXDN3  RXDN1 CTRL2  CLK15 CTRLE  RXP14  RXP13  RXP12  RXP11 RXN17
N HE B B B N H
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 CLKT1 CLK7 CLK6 RXN13  RXN12  RXN11  RXP17
y || H B B B B B Nm ® H o6 o .
DDR_DQJ8] VCCIO DDR_DQ[10] DDR_ DDR_DQ[14] VCCIO GND vce GND vce 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
K || ® B B B B = K
DDR_DQ6] DDR_DQ[9] DDR_DQ[11]  VCCIO DDR_  GPIOR 183  VCC GND vce GND vee GND  VCCIO1B_1C GPIOL_14 GPIOL 63 GPIOL 62 GPIOL 66 GPIOL_16
_DDR DQs[l]  CTRL10 cDi2 CTRL1  CTRLO CLKO coi3
L [ | HE B B B B B B B o o o o |
DDR_DM[0] VCCIO DDR_DQJ5] DDR_ DDR_  VCCIO GND vee GND vee GND VCC  VCCIOIA GPIOL_15 GPIOL_17 GPIOL 22 GPIOL 24 GPIOL_20
_DDR DQ[7]  DQS_N[{1]  _DDR PLLINO  EXTFBO  CDI6 cI7 [
v M [ | H B B B N u
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 [
N H &6 ¢ 6 6 o o H ® m
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
N[O] TXP16  TXP14  TXP13  TXN12 ccK coi csl
cDI3 con7 coie
P [ | [ | H B ¢ ¢ 6 6 o o E B 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 cl6 coig cDpI23
R [ | | | ® ¢ B m o o aE O O
DDR.CK N GND  DDRA[B] 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
cbi22 CDI26
T H o H & o -
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
D PLLINT  TXP19 TXN18  TXN11 TXPO5 TXPOO  TXNO1
coig cI27
u u
DDR_ODT  VCCIO DDR_BA{1] DDRWE_N VCCIO DDR_A[12] DDR_A[11] GPIOR 186 GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GPIOB  GPIOB  GPIOB  VCCIO4F  GPIOB
R R PLLINO  TXN17  TXP15  TXP18  TXN10  TXNO8 TXNO6  TXPO4  TXP03 TXPO1
cDI0 coi5 cDlg cDI20 CDI24  CDI29 CcDI31
® O nm |,
v 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
CAS N  RASN TXP17  TXN15 TXP10  TXP08  TXPO6  TXNO4  TXNO3
CcDIM CDI4 cDI21 CcDI25 CDI28 CDI30
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Configuration, LVDS,

@ configuration or GPIO or GPI

Multi-Function or GPIO @ uosorcrio

Multi-Function, LVDS,
or GPIO

. LVDS Reference Resistor Pin

W oevicated Power

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

O GPIO

. Dedicated Configuration DDR

[l Dedicated JTAG MIPI
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Figure 38: 324-Ball FBGA 1/0 Bank Diagram (T55, T85, and T120)
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1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
" e o O 6 6 6 6 6 o o o nh -
GND MIPI1 MIPI 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
o O ©o [ J o O @ |
MIPI 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
[ | c
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 RXNO3 RXNO1 RXP02 RXN18
EXTFB1
o O [ J b
MIPI1 MIPI1 MIPI 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 RXPO3 ~ RXNO6 ~ RXPO1 ~ RXPO5 ~ RXP04  RXN02  RXP15  RXP16
E
MIPI1 MIPI1 MIPI1 MIPI1 MIPIO MIPIO MIPIO MIPI0  GPIOR 168 VCCIO2D ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT
TXDP4 TXDN3 RXDN4 RXDNO RXDPO RXDP3 RXDP4 RXDP1 PLLIN2 RXP08 RXP06 RXPO7 RXN05 RXNO4 RXP09 RXN15 RXN16
EXTFBO CLKPO
[ | F
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 ~ RXNO8 RXNO7  RXN14 RXN09
EXTFBO CLKNO
e O o o H B B 1B [ o O ® 0 -
MIPI1 MIPI1 MIPI DDR_  GPIOR_173 GPIOR_174  GND vce GND vce GND VCC  GPIOL75 GPIOT  GPIOT ~ GPIOT  GPIOT  GPIOT
RXDP2 ~ RXDN3 ~ RXDN1  DQ[15]  CTRL12  CLK15 CTRLS  RXP14  RXP13  RXP12  RXP11 RXN17
| | o HE B B B B H
GND MIPI1 VCC12A DDR_ DDR_  GPIOR_178 vce GND vce GND vce GND GPIOL_73 GPIOL_72 GPIOT GPIOT GPIOT GPIOT
RXDP3  MIPI_RX  DQ[13] DM[1] CLK11 CLK7 CLK6 RXN13  RXN12  RXN11  RXP17
® H 6 6 6 I B §E B B B B R o © u o o .
DDR_  VCCIO DDR_ DDR_ DDR_  VCCIO GND vce GND vce GND VCC  VCCIO1D_ GPIOL_150 GPIOL_151  GND  GPIOL_156 GPIOL_157
DQ8] _DDR DQ[10]  DQ[12]  DQ[14] 3D_TR BR 1E_1F_1G NSTATUS TEST_N CBSELO  CBSEL1
o o HE B B B K
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
DQe] DQ[9] DQ[11] _DDR  DQS[1]  CTRL10 cDI2 CTRL1  CTRLO CLKO coi3
H ¢ 6 ¢ B B B B B B nm o 6 o o .
DDR_DM[0] ~ VCCIO DDR_ DDR_ DDR_  VCCIO GND vce GND vce GND VCC  VCCIO1A GPIOL_15 GPIOL_17 GPIOL 22 GPIOL_24 GPIOL_20
_DDR DQS5] DQ[7]  DQS_N[1]  _DDR PLLINO  EXTFBO  CDI6 cI7 [
"o o HE B B B M
GND DDR_ DDR_ DDR_ GND DDR_VREF vce GND vce GND VCcC GND GPIOL_08 GPIOL_11 GPIOL_05 GPIOL_12 GPIOL_13 GPIOL_18
DQ[3] DQs[0] DQ4] cDIo CBUSO cso CBUS1  CBUS2 CcDI4
o 6 o o o 6 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 ccK coi csl
coi3 coi7 coie
o O P
DDR_CK VCCIO DDRA[0] DDRA[1] VCCIO DDRA[B] 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 cDI23
R
DDR.CKN GND  DDRA[J GND DDR BA[2] DDR_A[2] DDR_A6] GPIOR 188 GPIOB GND  VCCIO4E GPIOB  GPIOB  GPIOB  GPIOB DI GPIOB  GPIOB
PLLIN2 TXN19 TXP11 TXNO09 TXNO7 TXNO5 TXNOO TXP02
cpi22 CDI26
o T
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 PLLIN1 TXP19 TXN18 TXN11 TXP05 TXP0O TXNO1
coig cI27
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
cbio ci5 cDIg CDI20 cDI24 CDI29 CcDI31
" o o v
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  RAS_N TXP17  TXN15 TXP10  TXP0B  TXPO6  TXNO4  TXNO3
CcDIM1 CDI4 cDi21 CDI25 CDI28 CDI30
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
Bank 1A Bank 1AVCCIO Bank 2D Bank 2D VCCIO Bank 3A Bank 3AVCCIO @ sankse ] Bank 4E vCCIO [ other edicated
Power and Ground

. Bank 1B_1C

. Bank 1D_1E_1F_1G . Bank 1D_1E_1F_1G VCCIO

. Bank 1B_1C VCCIO

@ sanc2e
@ senkor

[ sank2€ vecio

[l sank2F vecio

@ senkss

. Bank 3D_TR_BR

@ sanksE

[ sank 3B vecio

@ sancsr
. Bank 3D_TR_BR VCCIO

[l vcciooor

[ senk4r vecio
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Trion Packaging User Guide

Package Outline and Marking

Figure 39: 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 40: 324-Ball FPGA Package Marking (T55, T85, and T120)

Pin 1 —@) C3<4— Temperature and
Tﬁ i 0 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/O 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 41: 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
A1 &6 6 6 0 06 06 06 0 0 0 06 O O O O 0O 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 RXN0O5 RXP05 RXNO6 RXP06 RXP03 RXP02 RXNO2 CBSELO  CBSEL1

¢ @ © o =1

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
RXN16 RXP16 RXN15 RXN08 RXP08 RXNO3 RXP04 RXP00 CLK7 CTRL7 CLK5
EXTFB1 EXTFB1 CLKNO CLKPO

c' @ 0 e 6 o o6 o 1

GPIOT VCClo2B GPIOT GPIOT GPIOT GPIOT GPIOT VCClo2B GPIOT GPIOT GPIOT  GPIOL_111 GPIOL_110 GPIOL_102 GPIOL_94 GPIOL_93 GPIOL_84 GPIOL_76 VCCIO1D GPIOL_74
RXN18 RXP15 RXP14 RXN14 RXP10 RXN10 RXN04 RXPO1 RXNOO NSTATUS CTRL6 CTRL4

"o 6 6 6 6 6 6 6 6 06 m O O O O 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 RXN11 RXP11 RXNO9 RXP09 RXP12 RXNO1 CLK6 CTRL1 CLKO
CLKN1 CLKP1

e & o 6 H o6 o 1

GPIOT GPIOT GPIOT GPIOT Vvcclo2c GPIOT GPIOT GND GPIOT GPIOT GPIOT  GPIOL_116 VCCIO1E GPIOL_104 GPIOL_89 VCCIO1D GPIOL_75 GPIOL_68 VCCIO1C GPIOL_67
RXP23 RXP21 RXN20 RXP20 RXP19 RXN19 RXN12 RXPO7 RXNO7 CTRL5 CLK2 CLK1
EXTFBO EXTFBO

GPIOT Vcclo2c 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

</ ® @ ¢ 6 6 ¢ o B B B B B O O O @ e 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

"o € © e H 6 6 HE R R =m

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
CLK1 CLK10  CTRL13  CTRL12 _TR CTRL15  CLK15 CTRLO
/@ B e ¢ ¢ O B R B R nE
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 VCCIOIC GPIOL_50
CTRL11 CTRL10  CLK9 CLK8 CLK12 _TR
K ¢ ¢ 6 I B R B B nm
DDR_BA[2] DDR_BA[1] DDR_BA[0] DDR_0 GPIOR_128 GPIOR_136 GPIOR_137  VCC vee vee vee vee VCC  GPIOL_49 GPIOL 45 GPIOL_44 GPIOL_43 GPIOL_42 GPIOL 46 GPIOL_48

WE_N CLK13 CTRL9 CTRL8

L | HE B B B B B

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
DQ[4]  DQ[13] RST_N
M [ | A B B B B &
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
AS_N
N E B B B B B B O
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
DQ[i1] EXTFBO  CDI5
P || HE B B B B B B O ¢ ¢ n
DDR_DQ[8] DDR_DQ[9]DDR_DQ[10] DDR_A[12] VCCIO_DDR  DDR_ GND vce vee vee vee vce VCC  GPIOL_10 GPIOL_14 GPIOL_19 ~GND  GPIOL_22 GPIOL_26 GPIOL_25
CAS_N cbi2 PLLIN1 cDl6

R [ | HE B B OB OB O m o6 o o n
DDR_A[8] VCCIO_DDR DDR_CK DDR_CK_N DDR_A[10] ~DDR_ VCCIO_DDR VCCA_BR VCCIO REF_RES4A GND REF_RES_4BVCCA BL GPIOL_03 VCCIOIA GPIOL_15 GPIOL_16 GPIOL_18 GND  GPIOL_23
cs_N _BR PLLINO coi3 CDl4

T O & & 6 6 o o
DDR_A[7] DDR_A[9] DDR_A[4] DDR_A[6] DDR_A[5] 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 TXNOS TXPO05 csl Ccso CBUS1 cbi7

CDI26 CDI27

v HE o ¢ H ¢ © EH 6 6 6 6 B O 6 1K 1

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[0] TXN17 TXP17 PLLIN2 TXN15 TXNO6 TXPO7 TXP02 TXNOO CBUSO
cbi1o cbit CDI14 CDI24 CDI23
Vv
DDR_DQS[0] GND DDR_DQ[2] DDR_VREF DDR_A[2] GPIOB GPIOB GPIOB GPIOB GPIOB_TXP15 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOL_07 GPIOL_13 VCCIO1A TDO
TXP18 TXN18 TXN19 TXP19 CLK1_CDI15 TXN11 TXP06& TXNO7 TXNO2 TXPOO TXNO3 CBUS2
EXTFB2_CDI9 CDI8 CLK2 CDI25 CDI22 CDI30

w || ® HE 6 6 B 60 H 6 6o B O B

DDR_DM[0] DDR_DQ[4] DDR_DQ[1]VCCIO_DDR DDR_A[1] =~ GPIOB  VCCIO4A  GPIOB GPIOB  VCCIO4A  GPIOB  VCCIO4B  GPIOB GPIOB  VCCIO4B  GPIOB GND  GPIOL_00 GPIOL_01 TCK

TXN14 TXN16 TXP16 TXP11 TXNO8 TXNO4 TXPO3 SS_N CCK
coite cpi2  cDI13 CDI20  CDI28 coi31
Y
[ | O 6 6 6 6 6 o6 o & o o ° oo n
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
TXP1 TXP13 TXN13 TXN12 TXP12 TXP09 TXNO9 TXPO8 TXP04 TXNO1 TXPO1 CDIO con
EXTFB1_CDI7 CDI19  CDI18 CLKO EXTFBO_CDI21 CDI29
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
@ Configuration or GPIO @ Multi-Function or GPIO B Dedicated Power @ LVDS or GPIO @ Cotgration, LVDS,
. Dedicated Configuration . Multi-Function, Configuration, . Dedicated Ground . Multi-Function, LVDS, DDR
or GPIO or GPIO
B Dedicated JTAG O GPIO @ VDS Reference Resistor Pin
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Figure 42: 400-Ball FBGA /0O Bank Diagram

1 2 3 4 5 6 7 8 9 10 1" 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_87 GPIOL_90 GPIOL_88 GPIOL_86 GND
RXN13 RXP13 RXNO5 RXP05 RXNO& RXP06 RXP03 RXP02 RXNO02 CBSELO CBSEL1

>

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

RXN16 RXP16 RXN15 RXNO8 RXP08 RXNO3 RXP04 RXP00 CLK7 CTRL7 CLK5
EXTFB1  EXTFB1 CLKNO CLKPO
C
GPIOT ~ VCCIO2B  GPIOT GPIOT GPIOT GPIOT GPIOT  VCCIO2B  GPIOT GPIOT GPIOT  GPIOL_111 GPIOL_110 GPIOL_102 GPIOL_94 GPIOL_93 GPIOL_84 GPIOL_76 VCCIO1D GPIOL_74
RXN18 RXP15 RXP14 RXN14 RXP10 RXN10 RXNO4 RXPO1 RXNOO NSTATUS CTRL6 CTRL4
D
e 6 6 6 6 o o 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 RXN11 RXP11 RXNO9 RXP09 RXP12 RXNO1 CLKé CTRL1 CLKO

CLKN1 CLKP1

e e 6 6 H e o6 N

GPIOT GPIOT GPIOT GPIOT ~ VCCIO2C ~ 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 RXP19 RXN19 RXN12 RXP07 RXNO7 CTRLS CLK2 CLK1

EXTFBO  EXTFBO
e 0 e 6 0 o O

GPIOT  VCClO2C 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

< @ @ @ ® ®© O O N B N N m e o o © o 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 CLKk4 CTRL3
CLKN2 CLKP2

e &6 @ 6 H 6 6 B R R R nE

GPIOR_130 GPIOR_131 GPIOR_124 GPIOR_125 VCCIO3C GPIOR_122 GPIOR_126  VCC vee vee vee vee VCC  GPIOL_83 GPIOL_81 VCCIO1C GPIOL_60 GPIOL_62 GPIOL_54 GPIOL_53
CLK11 CLK10  CTRL13  CTRL12 _TR CTRL15  CLK15 CTRLO
@ 0 e ¢ ¢ 6 E R R B R nhm
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 VCCIOIC GPIOL_50
CTRL11 CTRL10  CLK9 CLK8 CLK12 _TR
K ¢ ¢ ¢ I B R B nm
DDR_BA[2] DDR_BA[] DDR_BA[0] DDR_0 GPIOR_128 GPIOR_136 GPIOR_137  VCC vee vee vee vee VCC  GPIOL_49 GPIOL_45 GPIOL_44 GPIOL_43 GPIOL_42 GPIOL_46 GPIOL_48

WE_N CLK13 CTRL9 CTRL8

L | HE B B B B

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
DQ14]  DQ[13] RST_N
M [ | HE B B B B B
DDR_DQ[15] GND DDR_DQS_N[f] 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
N HE B B B B B O
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
DQ[11] EXTFBO  CDI5
P HE B B B B B
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 cDI2 PLLIN1 CcDl6

R
HE B e B o = ® 6 o 1
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_N _BR PLLINO cDbI3 CDI4

T ® 6 o o

DDR_A[7] DDR_A[9] DDR_A[4] DDR_A[6] DDR_A[5] 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  TXPO5 (] csO  cBUS1 cI7
cDI26 coi27

v m e e N o o m o o o o 1
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[0] TXN17 TXP17 PLLIN2 TXN15 TXNO6 TXPO7 TXP02 TXNOO CBUSO
CDI10 CDI1 CDI14 CDI24 CDI23

v || e 6 6 6 o o o
DDR_DQS[0] GND DDR_DQ[2] DDR_VREF DDR_A[2] GPIOB GPIOB GPIOB GPIOB GPIOB_TXP15 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB  GPIOL_07 GPIOL_13 VCCIO1A TDO
TXP18 TXN18 TXN19 TXP19 CLK1_CDI15 TXN11 TXP06 TXNO7 TXNO02 TXPOO TXNO3 CBUS2
EXTFB2_CDI9 CDI8 CLK2 CDI25 CDI22 CDI30

w e H 6 6 H o6 = 6 o B O 1

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 TXNIG  TXPI6 P TXNOB  TXNO4 TXPO3 SSN  ccK
CDI16 CcDI2 CcDI3 CDI20 CDI28 CDI31
v
GND DDR_DQ[7] DDR_DQ[5] DDR_DQ[6] DDR_zZQ 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 CDIO con
EXTFB1_CDI17 CDI19 CcDI18 CLKO EXTFBO_CDI21 CDI29
1 2 3 4 5 6 7 8 s 10 B 12 13 14 15 16 17 18 19 20
Bank 1A Bank 1AVCCIO Bank 2A Bank 2AVCCIO (@ Bank3c_TR [ Bank 3C_TR vCCIO @ sankan [ Banksavecio
@ sank1B [ Bank 18 vecio @ sank2s [ Bank 28 vecio Bank 3D Bank 3D VCCIO @z [ Bank 4B vecio

@ snkic [ Bankicvecio @ cank2c [ Bank2cvecio [T other Dedicated O sr [ srvccio

Power and Ground
@ soxio [ sanc 10 vecio @ :car [l Bank TRVCCIO

. Bank 1E . Bank 1E VCCIO
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Figure 43: 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
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Bottom View

400 Solder balls

Figure 44: 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, I/O bank locations, package top-side marking, and outlines
for this package. FPGAs in this package are pin compatible.

Figure 45: 484-Ball FBGA Pinout Diagram

Trion Packaging User Guide

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
A W [ ] )
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
TXPOS  TXNO6  TXPO6  TXPO7  TXP12  TXP14  TXN18  TXP23  TXP25  RXPO1  RXP11  RXNT1  RXN15  RXN18  RXP20  RXP21  PLLINI MREFCLK CLK15  CLK13
EXTFB1
s | | [ |
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_166GPIOR_171 VCCIO3D_ GPIOR_178 GPIOR_182
TXPO4  TXNO2  TXPO3  TXNO3 TXP10 TXN10 RXPO4  RXNO4  RXN13 RXN23  RXP23 PLLNO  CTRL14 TRBR  CLKM CTRL11
D
[ | ) | | | |
GPIOT ~ GPIOT  VCCIO2A  GND  VCCATL VCCIO2B ~ GND REF_RES2B GPIOT  GPIOT  GPIOT  VCCIO2D  GND GPIOT  GPIOT GND  VCCA_TR GPIOR_168GPIOR_173 GPIOR_179 GPIOR_184 GPIOR_183
TXPO1 TXP02 TXN21 TXP24 RXN02 RXN19 RXN22 PLLIN2  CTRL12 CLK10 CTRL9 CTRL10
CLKN1
. 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  PLLINt  PLLINO  EXTFB  TXN11 TXP13  TXP16  TXP21 TXN24  RXPO2  RXNOS  RXN14  RXP19  RXP22  RXN28 CTRL15 CLk8 CTRLS
CLKNO CLKP1 EXTFB2
F
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 RXP09  RXP14 RXN24  RXP28  RXN29  DQ[15] DQ[14]
CLKPO EXTFB2  CLKN2
G
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  RXPO3  RXNO8  RXN12  RXP16  RXP24 RXP29 DQM2]  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[3] GND
TXN1S  TXP20  TXN22 RXNO3 ~ RXP08  RXP12  RXN16 RXN27 DQr]  DQM]  DQ[10]
EXTFBO
J | | H H B
GPIOL_119 GPIOL_117 GPIOL_91 GPIOL_88 GPIOL 85 VCCIO GPIOL_115 GPIOL_116  VCC GND vee GND vee GND vee GPIOT VCCIO_DDR DDR_ VCCIO_DDR GND  VCCIO_DDR DDR_DQ[8]
1D_1E RXP27 DQ[s]
K | |
GPIOL_87 GPIOL_89 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_DQI0] DDR_DQIS]
1D_1E CTRL7  CTRL6  CTRLS PLLIN2
t v@io H EH B H EH B
GPIOL_68 GPIDDRY 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_DQ[4] DDR_DQ[3] DDR_ DDR_DQS_N[O]
CLK2 CLK3 CLK7 CTRL4 CLK5 CLK8 CLK4 PLLINT Das[o]
v @ o & e Hm o H B B B B B B 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  CASN
N | | H B B B B
GPIOL_62 GPIOL_63 VCCIO GPIOL_56 GPIOL 53 VCCIO GPIOL 40  GND vee GND vee GND vee GND VCCABR GND DDRA[2] GND DDRAM4] GND  DDR_CK GND
CTRLO  CTRL1  1B_1C 1B_1C
P HE B B B B
GPIOL_52 GPIOL_50 GPIOL_51 GPIOL_36 GPIOL_47 GPIOL_45 GPIOL_24 GPIOL22  GND vee GND vee GND VCC  VCCA BR DDR_CSN DDRA[7] DDR_ZQ DDR_A[8] DDR_A[3] DDR_CK_N DDR_A[10]
cDI7 CDI6
R
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  PLLN1  1B_1C cDIs <) cDI3 RXNO1 RXP09  RXN15  RXP15  RXN21  RAS_N Al14]
CLKPO
N B u m °
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 RXNOS ~ RXP12  RXP18  RXP21
cDI9 CLKNO EXTFB1
o H o
™S TOI 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 CBUST  TXN15  TXN18  TXP23  TXN23  RXP06  RXNOS  RXN12  RXN18 DQ[20]
cDi4 cDig EXTFB1
V| GPIOL09 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_
cbi1 cDIo SS_N csl TXP15 TXN17 TXP19 TXN25 RXN03 RXP08 RXP19 RXP29 BA[0] DQ[23] DM[2] DQs[2]
cDis coio EXTFB0 CLKP1  CLKP2
w o O | | | |
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  RXP03  RXNOS RXN19  RXN29 DQ22]  DQ21]  DQ[8]  DQS_N[2]
CDI29 CDI28 CDI30 CDI11 EXTFBO CLKN1 CLKN2
Y | |
GPIOB GND  VCCIO4F  GPIOB GND GPIOB  GPIOB GND  VCCIO4D REF_RES_ 4D GND  VCCIO4C  GPIOB  GPIOB GND  VCCIO4A DDR_RST_N DDR_  DDR_ GND DDR_ DDR_
TXNOS TXPO3 TXP13 TXN13 RXN16  RXP16 DQRS]  DM[3] DQ[24] DQ[25]
cDI26 cDI31 cpi9 cig
A e o o
GPIOB  GPIOB REF_RES_4F VCCIO4F GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  VCCIO4B GPIOB  GPIOB VCCIO_DDR R_  VCCIO_ DDR_DQ[26] VCCIO_ DDR_DQ[27]
TXPO5 TXNO6 TXP0O8 TXN14 TXN16 TXN22 TXN24 TXN26 RXN0O RXP05 RXN10 RXN20 RXP20 DQ31] DDR DDR
coi27 cDI24 cDI21 cDI6 cDi2
~ 1 ®© ¢ ¢ 6 ¢ 6 6 6 6 o o6 o o o o ||
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  TXN08  TXP14  TXP16  TXP22  TXP24  TXP26  RXPOO  RXNO5  RXP10  RXN14  RXP14  RXP28  RXN28  DQI30] DQS_N[3]  DQS[3]
CDI25 CDI23 cDI22 CDI20 coi7 CDI3 EXTFB2  EXTFB2
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22
. Configuration, LVDS.
Configuration or GPIO Multi-Function or GPIO I LVDS or GPIO ’ ’
9 corto ¢ Multi-Function, Configurati W Decested Pover ° Multi-Function, LVDS ® ororo
Dedicated Configuration ulti-Function, Configuration, Dedicated Ground ulti-Function, i DDR
u 9 ® . cro u ® . cro
[l Dedicated JTAG o GPIO . LVDS Reference Resistor Pin
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Figure 46: 484-Ball FBGA /O Bank Diagram
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
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 TXPO6 TXPO7 TXP12 TXP14 TXN18 TXP23 TXP25 RXPO1 RXP11 RXN11 RXN15 RXN18 RXP20 RXP21 PLLINT  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 TR_BR 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_166 GPIOR_171 VCCIO3D_ GPIOR_178 GPIOR_182
TXP04 TXNO2 TXPO3 TXNO3 TXP10 TXN10 RXP04 RXN04 RXN13 RXN23 RXP23 PLLINO CTRL14 TR_BR CLK11 CTRLM
GPIOT GPIOT VCCIO2A GND VCCA_TL VvCcClo2B 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
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
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
TEST_N 1F_1G 1F_1G CBSELO  NSTATUS TXP11 TXN13 TXN16 TXP26 RXP09 RXP14 RXN24 RXP28 RXN29 DQ[15] 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[12] Das[1] DQS_N[1]
. EXTFBO . CLKP2 .
GPIOL_133 GND GPIOL_131 GPIOL_121 GND GPIOL_123  GPIOT GPIOT GPIOT vce GPIOT GPIOT GPIOT GPIOT GND GPIOT GND DDR_ DDR_ DDR_ DDR_DQ[13] GND
TXN15 TXP20 TXN22 RXNO3 RXP08 RXP12 RXN16 RXN27 DQ[7] DQ[11] DQ[10]
EXTFBO
GPIOL_119 GPIOL_117 GPIOL_91 GPIOL_88 GPIOL_85 VCCIO GPIOL_115 GPIOL_116 vce GND vce GND vce GND vce GPIOT VCCIO_DDR DDR_ VCCIO_DDR GND VCCIO_DDR DDR_DQ8]
1D_1E RXP27 DQI5]
GPIOL_87 GPIOL_89 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_DQIS]
1D_1E CTRL7 CTRLE CTRLS PLLIN2
GPIOL_68 GPIOL_69 GPIOL_73 GPIOL_74 GPIOL_71 GPIOL_72 GPIOL_70  GND vee GND vce GND vee GND  GPIOR_187 DDR_CKE DDR_A[1] DDR_DQ[6]DDR_DQ[4] DDR_DQ[3] DDR_ DDR_DQS_N[0]
CLK2 CLK3 CLK7 CTRL4 CLK5 CLK6 CLK4 PLLIN1 DQs|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_DQ[1]
CTRL3 CLK1 CTRL2 CLKO PLLINO CAS_N
GPIOL_62 GPIOL_63 VCCIO GPIOL_56 GPIOL_53 VCCIO  GPIOL_40 GND vce GND vee GND vce GND VCCA_BR GND DDR_A[2] GND DDR_A[4] GND DDR_CK GND
CTRLO CTRL1 1B_1C 1B_1C
GPIOL_52 GPIOL_50 GPIOL_51 GPIOL_36 GPIOL_47 GPIOL_45 GPIOL_24 GPIOL_22 GND vce GND vce GND vce VCCA_BR DDR_CS_N DDR_A[7] DDR_ZQ DDR_A[8] DDR_A[3] DDR_CK_N DDR_A[10]
coi7z CDI6
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 CDI5 CDI4 CcDI3 RXNO1 RXP09 RXN15 RXP15 RXN21 RAS_N A[14]
CLKPO .
TCK GND TDO GPIOL_13 GND GPIOL_14 GND GPIOB 'VCCIO4D GPIOB vccloac GPIOB GPIOB GPIOB GPIOB GND DDR_BA[1] GND DDR_A[5] DDR_A[12] DDR_A[13] DDR_DQ[17]
CBUS2 CcDI2 TXP18 RXP0O1 RXN09 RXP12 RXP18 RXP21
CDI9 . CLKNO . EXTFB1 .
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 RXNO& RXN12 RXN18 DQ[20]
CDI14 CDI8 EXTFB1 .
GPIOL_09 GPIOL_08 GPIOL_00 CRESET_N CDONE GPIOL_04 GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCClo4B GPIOB GPIOB DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_
con CDI0 SS_N cslI TXP15 TXN17 TXP19 TXN25 RXNO3 RXP08 RXP19 RXP29 BA[0] DQ[23] DM[2] DQS[2]
CDI15 CDI10 EXTFBO CLKP1 CLKP2
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
GPIOB GND VCCIO4F GPIOB GND GPIOB GPIOB GND VCCIO4D REF_RES_4D GND VCCIO4C  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 CDI18
GPIOB GPIOB REF_RES_4F VCCIO4F GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB GPIOB VCClo4B GPIOB GPIOB VCCIO_DDR DDR_ VCCIO_ DDR_DQ[26] VCCIO_ DDR_DQ[27]
TXPOS TXNO6 TXPO8 TXN14 TXN16 TXN22 TXN24 TXN26 RXNOO RXP0S RXN10 RXN20 RXP20 DQ[31] DDR DDR
cDR7 CDI24 CcDI21 cDI16 CcDI12
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 RXP0O RXNO5 RXP10 RXN14 RXP14 RXP28 RXN28 DQ[30] DQS_N[3] DQs[3]
CDI25 CDI23 CDI22 CDI20 CcDI7 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 1AVCCIO Bank 2A Bank 2A VCCIO . Bank 3E . VCCIO_DDR . Bank 4A . Bank 4A VCCIO

@ sank1B_1C
@ ok o_tE
. Bank 1F_1G

[l Bank 1B_1C Vecio
[ zenk 10_tE vecio

. Bank 1F_1G VCCIO

@ Bank28
@ cenic
@ sax20
@ senk2e
@ sank2F

Bank 2B VCCIO

Bank 2C VCCIO

Bank 2D VCCIO

Bank 2E VCCIO

Bank 2F VCCIO

Bank 3D_TR_BR

Bank 3D_TR_BR VCCIO

[ other Dedicated

. Bank 4B
@ sankac

. Bank 4B VCCIO

[ Bank4c vecio

Power and Ground

@ sarko0
@ sanciE
() Bank4F

[l sank4p vecio
[l san € vecio

[ Bank4F vceio
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Figure 47: 484-Ball FBGA Package Outline
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Figure 48: 484-Ball FPGA Package Marking

Pin 1 —@) C3<4— Temperature and
Tﬁ i o speed grade
T120F484 Device and package code
Lot code ———» U1234501A
Date code ——» A1938 @
Origin ——» CHINA

Lead-free category
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576-Ball FBGA Package Specifications

The following figures show the pin, I/O 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 49: 576-Ball FBGA Pinout Diagram

<

AB

AC

AD

1 2 3 4 5 6 7 8 9 10 11 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  RXNO8  RXNO7 ~ TXP28  TXP27  TXP26  TXN18  TXP15  TXP17  TXP16  TXN14

EXTFB2 CLKN1  EXTFBO
MIPI1 MIPI MIPI1 MIPI1 MIPIt MIPIO MIPIO MPIO  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  TXNi6  TXP14  TXN13
EXTFB2 CLKP1  EXTFBO
MPI1  GNDA_MIPI VCC25A_ GNDA_  MIPI1 MIPID  VCC12A_  MIPI0  GPIOT ~ GND  VCCIO2F VCCIO2E  GPIOT  GND GPIOT REF_RES2C GND  VCCIO2C VCCIO2B REF_RES REF_RES VCCIO28  GND GPIOT
RXDP2 MIPI1 MIPI TXDN2  TXDP4  MIPIOTX TXDNO  RXN29 RXN17 RXNOS B _2A ™@P13
CLKN2
MPIt  VCCi2A_  MIPH  VCC12A_  MIPI MIPIO MIPIO MPIO  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  VCCIO2D  GPIOT ~ GPIOT  GPIOT  GPIOT  GPIOT  GND GPIOT  GPIOT  GPIOT  GPIOT
RXDP4 ~MIPI_TX RXDN3 MIPH_RX TXDP2 ~ TXDN4  RXDN1  TXDPO ~ RXP20  RXP24  RXP21  RXN18  RXP17 RXPOS ~ RXP0S  TXN25  TXN24  TXNOT TXNOS  TXNT TXP12  TXP10
CLKP2 EXTFB1
MIPI1 MIPI2 MIPI1 MIPI1 MPIt  VCC25A_  MIPIO MIPIO GND GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT  GPIOT
RXDN4 ~ TXDPO ~ RXDP3  TXDP3  TXDP1  MIPI0  RXDP1  RXDNO RXN24  RXN21 ~ RXP18  RXN16  RXN15  RXPO3 ~ RXNOG  TXP25 ~ TXP24  TXPO7  TXNOG6  TXPO5 TXPU TXN12 TXNTO
EXTFB1
MIPI2 MIPI2  VCC25A  MIPI1 MIPI1 MIPIO GNDA MIPIO  GPIOR_167  GPIOT GND GPIOT GPIOT GPIOT GPIOT  VCCIO2D  GPIOT ~ VCCIO2C ~ GPIOT GPIOT GPIOT GPIOT  VCCIO2A  GPIOT
TXDN3  TXDNO  _MIP2  TXDN3  TXDN1  RXDP2  _MIPl  RXDPO  PLLINT  RXN23 RXN11  RXP16  RXP15  RXNO3 TXN20 TXPOO  TXPO6  TXPO1 TXNO4 TXNOZ
MPI2  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 T _MIPI2_RX  TXDN1 RXDN2 RXDP4 _MIPI0_RX MREFCLK RXP23 RXP11 RXNO1T RXP04 TXP20 TXN21 TXNOO TXNO1 TXP04 TXNO3 TXP02
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 TXOP1 RXDN4  CTRL13  PLLIN2 RXN22  RXP14  RXN13  RXNO2  RXPO1  RXNO4 TXP21 EXTFB  TXP03  PLLINO
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 VCCIOID GPIOL_157
TXDP4  RXDN4  RXDN3 ~ RXDN2 ~ RXDP1 ~ RXDPO  RXDP3 ~ CTRL12  PLLINO RXP22  RXN14  RXP13  RXPO2 RXPO9  TXP23  TXP22 NSTATUS ~ PLLIN1 _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 83 GPIOL 77 GPIOL_156GPIOL_151 GPIOL_159
RXDP4 ~ RXDP3 ~ RXDP2 ~ RXDN1 ~ RXDNO ~ RXDN3  CLKI4  _TRBR RXNO9  TXN23  TXN22 CTRL7 ~ CBSELO TESTN
CLKNO
DDR.DM[{] 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  CTRL11  CLKi5  _TRBR Clk2  CTRL3  CLK1 CLKO  CTRL2 _1E_1F.1G CTR6 CTRL5  CTRL4
DDR_  DDR_  DDR.  DDR_  DDR_  DDR_ GPIOR_183 GPIOR_176  VCC GND vee GND vee GND VCC  GPIOL 63 VCCIO GPIOL_69 GPIOL 62 GPIOL 56 GPIOL_72 GPIOL_73 GPIOL_70 GPIOL_71
DQ[0]  DQM2]  DQI13]  DQ[4  DQ[5]  VREF  CTRL10  CLK13 CTR1  1B.1C  CLK3  CTRLO CLK6 CLK7  CLK4 CLKS.
DDR_  DDR_  DDR_  DDR_  GPIOR_184 GPIOR_181 GPIOR_185 GPIOR_179 GPIOR_178  VCC GND vee GND vee GND  GPIOL 53 GPIOL 49 GPIOL 3 VCCIO GPIOL 24 GPIOL_13  GPIOL_12 GPIOL 09 GPIOL 08
DQ7] DQ[9]  DQSN[1] DQS[]  CTRLO  CLK8  CTRL8  CLKI0  CLKT 1B_1C cI CBUS2 ] cDio
DDR_DQ[S] VCCIO ~ DDR_  VCCIO DDR_A[3] VCCIO_DDR DDR_A[1] DDRA[0]  VCC GND vee GND vee GND VCC  GPIOL 22 VCCABL GPIOL 20 GPIOL19  TDI  GPIOL_1 GPIOL_01 VCCIO1A GPIOL_05
_DDi Q] DDR coi6 CDI5  PLLINY CBUSO ccK cso
GND DDRDQE] GND DDRDQS GND DDRAZ] GND  DDRAF]  GND vee GND vee GND vee GND  GPIOL 18 GPIOL_16 GPIOL 15 GPIOL_14  TCK ™S GPIOB  GPIOL 00 GPIOL_04
cDl4 CDI3  PLLNO  CDI2 TXNO9  SSN csi
DDROM[] DDR_ ~ DDR_ ~ DDR_  DDR.A[] DDRAJS] DDR_A{4] DDRAS] DDRA[13] VCCABR VCCABR GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GPIOL_17 GPIOB  GPIOB  GND DO GPIOB  CDONE CRESET_N
DQ[4] DQs[0] DQS_N[0] RXN24 RXN14 RXP13 RXPO03 RXNO02 EXTFBO TXN21 TXP14 TXP09
coiz
DDR_DQ[] VCCIO DDR.DQ[3 VCCIO DDRA(1] VCCIO DDRA[B VCCIO DDRA[1S] 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
D16 coi2 CDI26 coi27
DDRDQ[Z] GND DDRDQ[O] DDRZQ  GND DDRA[2] GND DDRAM0] GPIOB  GPIOB  GPIOB VCCIO4A GPIOB  VCCIO48 GPIOB  VCCIOAC ~GPIOB  VCCIO4D GPIOB  GPIOB  GPIOB  GPIOB  VCCIO4F  GPIOB
RXN29 ~ RXN28  RXP23 RXP11 RXN09 TXNZ2 TXN17  TXP17  TXP16  TXNOB TXNOZ
CLKN2  EXTFB2 CLKNO CDI0  CDIt1  CDH3 CDI20
DDR_DQ[16] DDR_ GND DDR_ DDR_DQS_N[3] DDR_ DDR.CKN DDR_  GPIOB  GPIOB GND  GPIOB  GPIOB GND  GPIOB  GPIOB  GND GPIOB  GPIOB  GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB
DQ[17) DQ[18) Dasp) RSTN  RXP29  RXP28 RXP21  RXNT1 RXP0O9  RXNOG TXN23  TXP11 TXNTT TXN12  TXPO8  TXPO4  TXP02
CLKP2  EXTFB2 CLKPO CDI21  CDI29
DDR_ VCCIO_DDR DDR_ VCCIO_DDR DDR_  VCCIO_DDR DDR_CK VCCIO_DDR ~ GND GPIOB  GPIOB  GPIOB VCCIO4B GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GND  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB
Q18] Das[Z] DQ[20] RXN22  RXP22  RXN21 RXP12  RXNOS ~ RXP0S  TXN26  TXP23 TXP1I0 TXP12 TXPO7  TXNO4  TXNOO
CDI23 CDI28
GND DDR_  DDR_ DDRDQ[23] DDR_ DDRDQ22] GND GPIOR 186 GPIOR_187 GPIOB ~ GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB VCCIOSD GPIOB  GPIOB  VCCIO4E  GPIOB  GND GPIOB
DM2]  DQS_N[2] DQ21] PLLINO  PLLNT ~ RXP25  RXN25 ~ RXN16  RXP15  RXN12  RXPO5  RXNO4  TXP26 TXN13  TXN10 TXNO7 TXP0O
CcDI18 CDI22
DDR_DQ[24] DDR_ GND DDR.DQ[25] GND  DDR_BAO] DDR_ODT GPIOR_188 DDR_CS_N VCCIO4A ~ GND  GPIOB  GPIOB GND  VCCIOAC ~ GPIOB  GND GPIOB  GPIOB  GND  GPIOB  VCCIO4F GPIOB  GPIOB
DQ26] PLLIN2 RXP16  RXN15 RXPO4 TXP24 TXP13 TXP15 TXPO3  TXNOT
coig cDits cDI31
DDR_DQ[27] VCCIO DDR_DQ[2] VCCIO DDR.DM[3] VCCIO DDRBA2] VCCIO DDRCKE GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB
_DDR _DDR _DDR _DDR RXN27  RXP26  RXP19  RXP18  RXP17  RXNOB ~ RXNO7 ~ TXN25 ~ TXN24  TXN19  TXN18  TXN15  TXP0  TXNO3  TXPO1
CLKP1  EXTFB1 EXTFBO coig Ccoi4 CDI25  CDI30
GND DDR_ DDR_DQ[30] DDR_  DDR_BA[] DDR_ GND DDRRASN DDR_  GPIOB  GPIOB  GPIOB  GPIOB  GPIOB ~ GPIOB  GPIOB  GPIOB REF RES GPIOB  GPIOB REF_RES  GPIOB REF_RES  GND
DQ(28] DQ[31) WE_N CASN  RXP27  RXN26  RXN19  RXN18  RXN17  RXP08  RXPO7  TXP25 4D TXP19 TXP18 _aE TXNOG
CLKN1  EXTFBI EXTFBO coig coi24
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 [ ] grogfg;luorauon, LVDS,
. Dedicated Configuration . Multi-Function, Configuration, . Dedicated Ground . Multi-Function, LVDS, DDR
or GPIO or GPIO
[l Dedicated JTAG © mPl o GPIO . LVDS Reference Resistor Pin
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Figure 50: 576-Ball FBGA 1/O Bank Diagram
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1 2 3 4 5 6 7 8 9 10 " 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 RXNO8 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 VCCIO2D 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 RXPO05 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 MIPI0  GPIOR_167 GPIOT GND GPIOT GPIOT GPIOT GPIOT VCCIO2D GPIOT vccelo2c 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
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 _MIPI0_RX MREFCLK RXP23 RXP11 RXNO1 RXP04 TXP20 TXN21 TXNOO TXNO1 TXP04 TXNO3 TXPO2
MIPI2 GND MIPI2  GNDA_MIPI  MIPI2  GNDA_MIP| 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 PLLINZ RXN22 RXP14 RXN13 RXNO2 RXPO1 RXNO4 TXP21 EXTFB TXPO3 PLLINO
MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPI0  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 P09 TXP23 TXP22 NSTATUS PLLINT _1E_1F_1G CBSEL1
CLKPO
GND MIPI2 MIPI2 MIPI2 MIPI2 MIPI2 MIPI0  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 CLK’ _TR_BR RXNO9 TXN23 TXN22 CTRL7 CBSELO TEST_N
CLKNO
DDR_DM[1] VCCIO 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 _TR_BR CLK2 CTRL3 CLK1 CLKO CTRL2 _1E_1F_1G CTRL6 CTRLS CTRL4
DDR_ DDR_ DDR_ DDR_ DDR_ DDR_  GPIOR_183 GPIOR_176 vce GND vce GND vce GND vce 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 CLK7 CLK4 CLKS
DDR_ DDR_ DDR_ DDR_  GPIOR_184 GPIOR_181 GPIOR_185 GPIOR_179 GPIOR 178  VCC GND vee GND vee GND  GPIOL_53 GPIOL 49 GPIOL 36 VCCIO GPIOL 24 GPIOL_13 GPIOL_12 GPIOL 09 GPIOL_08
DQ[7] DQ[9] DQS_N[1] DQs[1] CTRL9 CLK8 CTRL8 CLK10 CLK11 1B_1C coir CcBUS2 CcBUST con CDIO
DDR_DQ[6] VCCIO DDR_ VCCIO DDR_A[3] VCCIO_DDR DDR_A[1] DDR_A[0] vce GND vce GND vce GND vce GPIOL_22 VCCA_BL GPIOL_20 GPIOL_19 TDI GPIOL_11  GPIOL_01 VCCIO1A GPIOL_05
_DDR DQ[11] DDR CDI6 CDIS PLLINT CBUSO CccK Ccso
GND DDR_DQI8] GND DDR_DQ[5] GND DDR_A[2] GND DDR_A[7] GND vce GND vee GND vee GND GPIOL_18 GPIOL_16 GPIOL_15 GPIOL_14 TCK ™S GPIOB  GPIOL_00 GPIOL_04
cDi4 CDI3 PLLINO CDI2 TXNO9 SS_N csl
DDR_DM[0]  DDR_ DDR_ DDR_  DDR A[9] DDR A[5] DDR A[4] DDR A6] DDR_A[13] VCCA BR VCCA BR GPIOB  GPIOB  GPIOB  GPIOB  GPIOB GPIOL 17 GPIOB  GPIOB GND DO GPIOB  CDONE CRESET N
DQ[4] DQS[0] DQS_N[0] RXN24 RXN14 RXP13 RXP03 RXNO02 EXTFBO TXN21 TXP14 TXP09
coi7
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
. CDI16 . 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 vcceloac GPIOB VCCIO4D GPIOB GPIOB GPIOB GPIOB  VCCIO4F GPIOB
RXN29 RXN28 RXP23 RXP11 RXNO9 TXN22 TXN17 TXP17 TXP16 TXNO8 TXNO2
CLKN2 EXTFB2 CLKNO CcDI10 coim con3 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
17] DQ[18] DQs[3] RST_N RXP29 RXP28 RXP21 RXN11 RXP09 RXNO6 TXN23 TXP11 TXN11 TXN12 TXP08 TXP04 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[2] DQS_N[2] DQp21] PLLINO PLLINT RXP25 RXN25 RXN16 RXP15 RXN12 RXP05 RXNO04 TXP26 TXN13 TXN10 TXNO7 TXP0OO
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 vccelo4c GPIOB GND GPIOB GPIOB GND GPIOB VCCIO4F  GPIOB GPIOB
DQ[26] PLLIN2 RXP16 RXN15 RXP04 TXP24 TXP13 TXP15 TXPO3 TXNO1
CDI9 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 RXNO08 RXNO7 TXN25 TXN24 TXN19 TXN18 TXN15 TXP06 TXNO3 TXPO1
CLKP1 EXTFB1 EXTFBO CcDI8 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] WE_N CAS_N RXP27 RXN26 RXN19 RXN18 RXN17 RXP08 RXP0O7 TXP25 _4D TXP19 TXP18 4E TXNO6 _4F
CLKN1 EXTFB1 EXTFBO CDI9 CDI24
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24
Bank 1A Bank 1A VCCIO Bank 2A Bank 2A VCCIO () Bank3A @ sonkaa [ Bank4avccio [ otner Dedicated
Power and Ground
@ sankiB_iC [l sankiB_icvecio @) Bank28 [ sank28 vecio @ sarnk3s @ ks [ Bank4s vecio Bank 3D_TR_BR Bank 3D_TR_BR VCCIO
. Bank 1D_1E_1F_1G . Bank 1D_1E_1F_1G . Bank 2C . Bank 2C VCCIO . Bank 3C . Bank 4C . Bank 4C VCCIO
vecio
@ senk20 [l ank 2D vecio @ sankap @ sankso [ Bank4p vecio
@ sanc2e [l Bank 26 vecio @ Bank3E @ concse ] Bank4e veCio
@ senkoF [l sank2F vecio (@ Bank4r [ Bank4F veeio
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Figure 51: 576-Ball FBGA Package Outline
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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

THIRD ANGLE
PROJECTION

6

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN MILLIMETERS
DECIMAL ANGULAR
X.X £0.1 +1°

X.XX +0.05
X.XXX £0.030

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

Figure 52: 576-Ball FPGA Package Marking

Pin 1 —>@)
TRiQ
T120F576
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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Solder Reflow Guidelines for Surface-Mount
Devices

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

Reflow

During solder reflow, follow these guidelines:
- Use caution when profiling to ensure that the maximum temperature difference between
components is less than 10 °C.
- For best results, perform forced convection reflow with nitrogen.

Inspection

Follow these inspection guidelines:
- Pre-reflow—Use visual inspection to verify solder paste dispense location and quantity.

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

BGA Reballing

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

Peak Reflow Temperatures

Table 8: Peak Reflow Temperature (T,) by Package

Package Number of Leads/Balls | Moisture Sensitivity Level Peak Reflow
Temperature (+0/-5 °C)

FBGA 49 3 260

WLCSP 80 1 260
FBGA 81 3 260
LQFP 100 3 260
FBGA 169 3 260
FBGA 256 3 260
FBGA 324 3 260
FBGA 400 3 260
FBGA 484 3 260
FBGA 576 3 260
LQFP 144 3 260
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Table 9: Peak Reflow Temperature (T,) by Package

Trion Packaging User Guide

Package

Moisture Sensitivity Level

Peak Reflow Temperature (+0/-5 °C)

FBGA

3

260

Note: These packages are "green" and RoHS compliant.

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 Tg. 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 10: Peak Reflow Temperature (Tp) Parameters

Parameter Description Specification (Lead and
Halogen Free Packages)
Ramp up Average ramp-up rate (Tguax to Tp) 3 °C/second maximum
TsmiN Preheat peak minimum temperature
Tsmax Preheat peak maximum temperature
ts Time between Tgyn and Tgpmax 60 - 120 seconds
T Solder melting point
'} 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
trscto Ty Time from 25 °C to peak temperature 8 minutes maximum
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Figure 53: Thermal Reflow Profile
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Thermal Resistance

Thermal management is an important consideration when designing your system. Elitestek®
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, Elitestek FPGAs do not come with preset
thermal solutions.

Table 11: Device/Package Thermal Resistance

Device Package Dimensions QA Oya A Oy ®yc
(mm) (ccw) (°CW) (°CIW) (°CIW) (°CIW)
still Air 1 mis 2.5mis

T4, T8 FBGA49 3x3 90.446 84.782 81.797 56.464 46.431
FBGA81 5x5 80.476 75.363 72.797 55.352 32.583

T8, T20 LQFP144 20 x 20 42.82 37.68 35.50 31.12 10.51
T13, 720 LQFP100 14 14 51.29 45.64 43.40 37.70 15.21
FBGA169 9x9 38.25 33.33 31.60 23.64 12.39

FBGA256 13x 13 24.24 20.52 17.59 31.57 11.85

T20 WLCSP80 45x35 44.94 39.35 37.54 18.91 0.12
T20, T35 FBGA256 13x 13 22.73 19.35 17.96 6.41 12.06

FBGA324 12x 12 20.69 17.89 16.89 10.12 2.59

FBGA400 16 x 16 18.70 16.95 15.92 12.45 11.10

T55, T85, FBGA324 12x 12 16.9 14.4 135 8.04 2.01

1120 FBGA484 18x 18 15.85 12.83 11.99 6.10 4.10
FBGAS76 16 x 16 15.376 13.648 12.568 6.601 1.712

Where:

. Oy is the junction-to-ambient thermal resistance
. Ojgis the junction-to-board thermal resistance
. Oyc is the junction-to-case thermal resistance
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PCB Guidelines for BGA Packages

PCB Solder Pad Guidelines

Elitestek 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 54: SMD and Non-SMD Pad Specification

Solder-Mask Defined Non-Solder-Mask Defined
A A
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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Table 12: PCB Solder Pad Recommendations

Trion Packaging User Guide

Package Pitch (mm) A SMD Non-SMD D
BGA Package Solder Ball
Solder Mask B c B c Diameter
Opening (mm) Optimum PCB Optimum Optimum PCB Optimum (mm)
Solder Mask PCB Pad Solder Mask PCB Pad
Opening (mm) Size (mm) Opening (mm) Size (mm)
F49 0.4 0.2 0.2 0.275 0.3 0.2 0.25
W80 0.4 N.A. 0.175 0.225 0.25 0.175 0.2
F81 0.5 0.245 0.245 0.325 0.4 0.2 0.25
F169 0.65 0.25 0.25 0.35 0.4 0.2 0.25
F256 0.8 0.37 0.37 0.5 0.5 0.35 0.4
F324 (T20, 0.65 0.275 0.275 0.335 04 0.25 0.3
T35
F324 (T55, 0.65 0.275 0.275 0.38 04 0.25 0.3
T85, T120
F400 0.8 0.275 0.275 0.38 0.4 0.25 0.3
F484 0.8 0.35 0.35 0.45 0.5 0.35 0.4
F576 0.65 0.275 0.275 0.38 0.4 0.25 0.3
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Routing between Pads on the Top Layer

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

Figure 55: Routing Traces between Pads on the Top Layer

A

Table 13: Routing Measurements

Measure- Description Ball Count Unit
ment
F49 ws8o F81 F169 F256 F324 F324 F400 F484 F576
(T20, (T55,
T35) T85,
T120)
A Ball pitch. 04 0.4 0.5 0.65 0.8 0.65 0.65 0.8 0.8 0.65 mm
Ball ¢. 0.25 0.2 0.25 0.25 0.4 0.3 0.3 0.3 0.4 0.3 mm
B Width of the 0.275 | 0.225 | 0.325 0.35 0.5 0.335 0.38 0.38 0.45 0.38 mm
solder landing
pad ¢ (SMD)
Width of the 0.2 0.175 0.2 0.2 0.35 0.25 0.25 0.25 0.35 0.25 mm
solder landing
pad ¢ (NSMD)
H (min.) | Minimum space 4) 4) 0.05 0.08 0.08 0.1 0.08 0.1 0.1 0.08 mm
between the
trace and the
landing pad
(SMD)
Minimum space 4) 4) 0.08 0.1 0.1 0.1 0.1 0.1 0.1 0.1 mm
between the
trace and the
landing pad
(NSMD)

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

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

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

Figure 56: Via Dimensions

o,
e

Table 14: Via Measurements

Measure- Description Ball Count Unit
ment
F49 ws8o F81 F169 F256 F324 F324 F400 F484 F576
(T20, (T55,
T35) T85,
T120)
D Via capture pad 0.16 0.16 0.22 0.3 0.4 0.3 0.3 0.3 0.4 0.3 mm
width.
E Finished via ¢. 0.1 0.1 0.13 0.15 0.25 0.15 0.2 0.2 0.25 0.2 mm
F (min.) Space between () () 0.08 0.12 0.11 0.14 0.11 0.14 0.12 0.11 mm
the landing pad
and via.

(5)

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

You can route a trace between two solder pads at the outer two rows of solder pads on the top
layer. If you use all of the top-layer routing tracks to route the first and second rows, the inner
rows of solder pads must connect to another routing layer with vias for routing outside of the
BGA area.

You can use this method to route all of the inner solder pads. Because there is only enough
space to route one trace between vias, you need an additional routing layer for every inner row
of solder pads after the fourth row.

Figure 57: BGA Trace Routing for Top and Second Layers

Routing on ‘
Top Layer

-9

Routing on
Second Layer

Table 15: Routing Measurements

Measure- Description Ball Count Unit
ment
F49 wso F81 F169 F256 F324 F324 F400 F484 F576
(T20, (T55,
T35) T85,
T120)
G (min.) | Minimum 0.08 0.08 0.085 0.01 0.1 0.1 0.1 0.1 0.1 0.1 mm
space required
between via
trace and
spacing.
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PCB Guidelines for QFP Packages

PCB Solder Pad (LQFP Packages)

Elitestek provides LQFP lead dimension information. Use this data when creating your board
layout so that the board pads match the landing pads.

Figure 58: Recommended PCB Landing Pad Guideline
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Package L B e
LQFP 144-pin 1.35 mm 0.29 mm 0.5BSC
LQFP 100-pin 1.35 mm 0.29 mm 0.5BSC

Figure 59: LQFP Lead Dimensions
|

Plating \ /7 Base Metal

T
A

—bt—+ —T
Gauge Plane
Symbol Min Nom Max

Total thickness A - - 1.6
Stand-off A1 0.05 - 0.15
Mold thickness A2 1.35 1.4 1.45
Lead width b 0.17 0.22 0.27
L/F thickness c 0.09 - 0.2

L 0.45 0.6 0.75
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Trion Packaging User Guide

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

Table 16: Trion® FPGAs Solder Ball

Solder Ball Type

Device
T4/T8F49 SAC105
T4/T8F81 SAC105

T13/T20F169 SAC105
T13/T20F324 SAC105 or SAC305
T20W80 SAC405
T35F256 SAC305
T20/T35F324 SAC1205
T20/T35F400 SAC1205
T55/T85/T120F324 SAC1205
T55/T85/T120F484 SAC105
T55/T85/T120F576 SAC1205

Green Packaging

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

packaging.

www.elitestek.com
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Tape and Reel Packaging

Elitestek offers BGA and WLCSP devices in tape and reel packaging.

Table 17: Tape and Reel Packaging

Package Carrier Cover Pitch (mm) Reel Size (in) Maximum
Width (mm) Width (mm) Quantity
per Reel

FBGA49 12 9.3 8 13 5,000
12 9.3 8 7 1,500
FBGA81 12 9.3 8 13 5,000
12 9.3 8 7 1,500
WLCSP80 12 9.5 8 13 2,500

Figure 60: Pin 1 Location (BGA49 and BGA81 Packages)

Reel
i Feed Direction ——»

Pin 1 Oriented Adjacent
to Sprocket Holes (Top Left)

Figure 61: Tape Outline (BGA49 Packages)

0.30£0.05 e"s%

o
S
7 2.00£0.05 4.00+0.10 2
~0 ~
‘Q =
| P QOO Oy
R0.3 Max =
q o
S e
S D —— - &
2 2) S
1 ° =
N, 0.10
1.10£0.10 (5) 8.00+0.10 \ @1.50 Min
N
3.3040.10 (4) ——_/
Notes: I
1. 10 sprocket hole pitch cumulative tolerance +0.20. t e
2. Camber not to exceed 1 mm in 250 mm. _\_._!_._f_ <
3. Material is black, conductive polystyrene. R0.30
4. Measured on a plane 0.3 mm above the bottom of the pocket.
5. Measured from a plane on the inside bottom of the pocket to the top surface of the carrier.
6. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole.
7. Pocket center and pocket hole center must be the same position.
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Figure 62: Tape Outline (BGA81 Packages)

R0.3 Max

5.300.10 (4)

1.10£0.10 (5)

Notes:

NOoO oA WN -

0.3040.05 75%
7

~000

2.00+0.05

4.00+£0.10

1.75+0.10

&1

+0.05

5.50

© OO OO D |
Fer

12.00+0.30

8.00+0.10

. 10 sprocket hole pitch cumulative tolerance +0.20.
. Camber not to exceed 1 mm in 250 mm.
. Material is black, conductive polystyrene.
. Measured on a plane 0.3 mm above the bottom of the pocket.
. Measured from a plane on the inside bottom of the pocket to the top surface of the carrier.

. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole.
. Pocket center and pocket hole center must be the same position.
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Figure 63: Pin 1 Location (WLCSP80 Packages)

Reel
¢ Feed Direction ——»

Pin 1 Oriented Adjacent
to Sprocket Holes (Top Right)

Figure 64: Tape Outline (WLCSP80 Packages)
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(Cross bar betwaen
r sealing side around 0.03)

A—A SECTION T

Unit: mm

Symbol Ao Bo Ko Po P1 P2 T

Spec |3.7640.05|4.6640.05|0.66+0.05(4.00+0.10 | 8.0040.10[2.00£0.05|0.25+0.03

Symbol E F Do D1 W 10Po

Spec |1.75+0.10(5.50+0.05 1.50 _q 1.00£0.05[12.0£0.30 [40.0£0.20

+0.10

Notice:
1. 10 Sprocket hole pitch cumulative tolerance is £0.20mm.

2. Carrier camber shall be not more than Tmm per 250mm.

3. Ao & Bo measured on o place in the middle of corner rodii.
4.
5
]

Ko measured from a place on the inside bottom of the pocket to top surface of carrier.

. Pocket position relative 1o sprocket hole measgred as true position of pocket, not pocket hole.
. Surface resistivity > 1.0¥10° & <1.0¥10" ohm/sq.
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Tray Packaging

Elitestek offers BGA and LQFP devices in tray packaging.

Table 18: Tray Packaging

Package Quantity per Tray Tray Matrix Tray Stack Minimum Quantity
per Stack
FBGA256 119 7x17 10+1 1,190
FBGA169 260 10x 26 10 +1 2,600
LQFP100 90 6x15 10 +1 900
LQFP144 60 12x5 10 +1 600
FBGA324 168 21x8 10 +1 1,680
FBGA400 84 14 x6 10 +1 840
FBGA484 84 14 x6 10 +1 840
FBGA576 84 14 x 6 10 +1 840
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Table 19: Revision History

Trion Packaging User Guide

Date Version Description

June 2025 5.3 Added T35F256 specifications. (DOC-2420)
Standardized thermal resistance unit of measure across all Elitestek FPGAs.

February 2025 5.2 Fixed issue with wrong tables appearing in document. (DOC-2348)

December 2024 5.1 Changed co-planarity specification for T20 and T35 in F324 packages from 0.8 to
0.10 ym. (DOC-2281)

February 2024 5.0 Added in new section Trion® FPGAs Solder Ball. (DOC-1710)
Updated pinout descriptions.

September 2023 4.9 Updated CCK pin description. (DOC-1451)

August 2023 4.8 Updated package outline for 49-Ball and 576-Ball FBGA Package Specifications.
Added in package thickness of 1.07mm for 324-Ball Package Specifications.
(ADV-2307-001) (DOC-1350)

June 2023 4.7 Updated Trion T13/T20 Q100F3. (DOC-1164)

February 2023 4.6 Corrected side view dimensions for F256 package. (DOC-813)
Corrected routing and via dimensions for the F169 package. (DOC-804)
Added 1,500 quantity tape and reel information for T4 and T8 FPGAs in BGA49 and
BGAB81 packages.
Added PCB data for F400 packages. (DOC-928)
Updated routing measurements. (DOC-928)

April 2022 45 Corrected typo for pin A9 in BGA400 package pinout and I/O banks. (DOC-784)

March 2022 4.4 Corrected typos for pins G6 and H15 in BGA400 package pinout and 1/O banks.
(DOC-756)
Noted that BGA324, BGA400, and BGA576 are flip-chip packages. (DOC-756)

March 2022 4.3 Removed thermal pad from LQFP144 Recommended PCB Landing Pad Guideline;
this package does not have a thermal pad. (DOC-751)

February 2022 4.2 Fixed typo in LQFP144 package pinout and I/O banks. Pin 31 was incorrectly marked
as 34.

February 2022 41 Added recommended PCB landing pad guideline for LQFP packages.
Corrected color coding for VCCIO4A in the BGA169 I/O bank diagram. (DOC-719)
Correct the F (min.) via measurement for the BGA484 and BGA256 packages.
(DOC-710)

December 2021 4.0 Fix incorrect pin names for T55/T85/T120 FPGAs in the BGA324 package.
(DOC-671)

November 2021 3.9 Fixed incorrect color coding for I/O banks VCCIO_1F_1G in the BGA484 package.
(DOC-639)

November 2021 3.8 Corrected symbols for pins L19 and R15 for the 400 BGA package. (DOC-564)

August 2021 3.7 Corrected pin numbering for the WLCSP80 package. (DOC-504)
Corrected pitch for F576 in the PCB Solder Pad Recommendations table. (DOC-504)
Updated PCB solder pad recommendations (DOC-504)
Corrected pin A9 for F256 package pinout. (DOC-493)

July 2021 3.6 Rotated package outline, pinout, and 1/O banks figures for the WLCSP80 to make it
easier to identify pin 1.

June 2021 3.5 Added thermal resistance data for WLCSP80 package. (DOC-439)
Added tape and reel information for WLCSP80. (DOC-439)
Added peak reflow temperature for WLCSP80.
Corrected typos in BGA256 pinout and fixed mislabeled banks in BGA256 1/O banks.
(DOC-452)

December 2020 3.4 Added WLCSP80 package information.
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Date Version Description

August 2020 3.3 Updated routing measurements and via measurements.

July 2020 3.2 Corrected the BGA169 pinout.

July 2020 3.1 Updated solder ball co-planarity limit from 0.1 to 0.15.
Updated 81-ball FPGA package marking.

May 2020 3.0 Added guidelines for traces, pads, and vias for PCB design.
Added BGA400 package information.
Updated side view BGA576 package dimensions.

February 2020 21 Fixed typos in BGA576 pinout and I/O bank diagrams.

January 2020 2.0 Added BGA324, BGA484, and BGA576 package information.

October 2019 1.6 Added LQFP144 package information.

August 2019 1.5 Updated BGA169 and BGA256 package marking.

June 2019 14 Added 169 ball FBGA package information.

February 2019 1.3 Added Thermal resistance, solder pad dimensions, and peak reflow data for the 256
BGA package.
Aded information on tray packaging.
Clarified PLL ground pin in the 81 ball BGA diagram and pinout.
Updated 256 ball FBGA package marking.

November 2018 1.2 Added 256 ball FBGA package information.

August 2018 1.1 Updated BGA81 pin figure.

July 2018 1.0 Initial release.
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